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Comment Log Display
Here is the comment you selected to display.

Comment 1 for Proposed Low Carbon Fuel Standard Amendments (lcfs2024) -
45 Day.

First Name Andrew

Last Name Dunlop

Email Address adunlop22@yahoo.com

Affiliation Lifelong Californian

Subject LCFS Reform

Comment
Please do not approve any more fuel price increases based on LCFS
standards. We, the average Californian consumers, can no longer
afford any further increases to our cost of living. Home and
property insurance has skyrocketed and there is no relief or
leadership on this matter. Property tax increases every year. Food
and household goods are double what they were in 2020. The cost to
register our cars increases every year. Utility bills have gone up
to scary levels. We already pay the highest fuel cost in the nation
and this would only be a regressive tax that negatively affects the
lower middle class, working class and the working poor. This is all
unsustainable unless CARB also advocates for some sort of fuel cost
subsidy for Californians making less than 120k per year, which is a
fantasy. So, in lieu of further insanity, please just vote "NO" on
any further fuel tax increases. 
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A. Dunlop 
Murrieta, CA

Attachment

Original File Name

Date and Time Comment Was Submitted 2024-11-07 09:54:24
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November 6, 2024 

The Honorable Liane M. Randolph, Chair 

California Air Resources Board  

Comment Submitted Electronically 

RE: Bayer Crop Science’s Low Carbon Fuel Standard Comments to the Governing Board- 

Request that Board Resolution Unlock Benefits of Climate Smart Agriculture 

Dear Chair Randolph: 

Bayer Crop Science (Bayer) appreciates the current and historic efforts by the California Air 

Resources Board (CARB) to reduce the greenhouse gas (GHG) emissions from transportation 

through the implementation of the State’s Low Carbon Fuels Standard (LCFS). Bayer supports the 

continued evolution of the LCFS through the CARB rulemaking process. Of particular interest to 

Bayer is the production of biofuels in the most sustainable manner including increasing GHG 

reductions through the cropping systems which enable and are designed for climate smart 

agriculture.   

Sustainability and the Recognition of CSA: 

Bayer commends California Air Resource Board’s efforts to ensure sustainability practices and 

reduce land use change. Bayer recommends that to most effectively achieve California’s goals, it 

will be critical for CARB to work with stakeholders as CARB interprets, implements, provides 

further guidance, and phases in the sustainability and certification requirements. 

American growers have a broad range of climate-smart opportunities that reflect regional variation, 

crop selection and physical landscape characteristics. A 2024 literature review in “Mitigation and 

Adaptation Strategies for Global Change” recommends, “Policymakers should prioritize flexibility 

in policy frameworks, allowing for adaptation to the distinct characteristics of various agricultural 

landscapes. This flexibility will enable the effective customization of CSA practices, ensuring their 

alignment with the specific challenges and opportunities faced by farmers in diverse regions.” 1 

In order to inform the integration of CSA into the LCFS, we recommend that the Governing Board 

add a parallel provision to the Board Resolution that states the following: 

Be it further resolved that the Board directs the Executive Officer to convene a public forum 

in the next 12 months on the latest science on climate smart agriculture practices related to 

feedstocks used to produce transportation fuels and the impact of climate smart agriculture 

on greenhouse gas emissions for consideration in a future LCFS update. This should include 

a public discussion and consider viewpoints from industry, environmental advocacy groups, 

academia, and government agencies such as the California Department of Food and 

Agriculture and the United States Department of Agriculture. 

1 Id at 22. 
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About Bayer Crop Science 

Bayer is a global enterprise with core competencies in the life science fields of health care and crop 

science. Bayer’s products and services are designed to help people and the planet thrive by 

supporting efforts to master the major challenges presented by a growing and aging global 

population. We are deeply committed to reducing emissions aggressively across our own enterprise 

and enabling our customers to reduce emissions throughout the agriculture sector. Bayer is 

pioneering farming solutions that accelerate the decarbonization of the food, fuel and agricultural 

supply chain and is supportive of policy development that recognizes the potential of climate-smart 

agriculture as an effective lever for achieving these goals.  

Conclusion 

CARB is a respected international leader in developing and implementing programs to reduce GHG 

emissions across the California economy. The inclusion of CSA practices in the LCFS will expand 

the State’s leadership throughout the country, especially in the Midwest where a large portion of the 

feedstocks for LCFS fuels are grown.  

Bayer appreciates the opportunity to share its perspective and expertise to raise awareness of the 

science and innovation enabling our customers to grow crops that contribute significantly to clean 

transportation fuel programs and advance the climate change goals of both California, and the 

United States. We thank CARB for this opportunity to offer these comments and look forward to 

continued collaboration to implement policies and strategies that further reduce emissions from the 

transportation sector. 

Sincerely, 

Chelsey Robinson 

Director, North America Sustainability; Agriculture Affairs 

Bayer Crop Science  

002.2
cont.

Vasu Jayanthi
Highlight



November 7, 2024 

Clerks’ Office, California Air Resources Board 
1001 I Street,  
Sacramento, California 95814  

RE: Proposed Changes to Low Carbon Fuel Standard Program 

Dear California Air Resources Board Members and Staff,  

The Pasha Group appreciates the opportunity to provide input on the proposed amendments to the 
California Air Resources Board’s (CARB) Low Carbon Fuel Standard (LCFS) program. We support 
the LCFS program and appreciate the inclusion of an evaluation for incorporating ocean-going fuels 
into future rulemaking within Resolution 24-14: Public Hearing to Consider Proposed Amendments 
to the LCFS. 

The Pasha Group, a family-owned, third-generation company, is proud to have over 1,200 team 
members across California, with our corporate headquarters in San Rafael, terminal operations in 
San Francisco, Oakland, Los Angeles/Long Beach, and San Diego. As a diversified global logistics 
and transportation company, our California facilities support critical shipping hubs to connect 
individuals and businesses to the world. The Pasha Group is a proven leader in bringing new 
technologies and alternative fuels to California. Pasha is dedicated to developing a fleet of vessels 
that minimizes its environmental footprint while continuing to provide timely and necessary ocean 
transportation of goods between the West Coast and Hawaii.  

The Pasha Group supports the LCFS program and CARB’s efforts to reduce the carbon intensity of 
transportation fuels – and appreciates the inclusion of an evaluation to include ocean-going fuels 
in the next LCFS rulemaking. Establishing an LCFS pathway for maritime Bio-LNG presents a 
significant opportunity for both the marine sector and the state to achieve its environmental 
objectives. Bio-LNG has established pathways for heavy-duty road transportation and could be 
applied to help decarbonization of the marine industry. 

Additionally, the maritime industry shares several important similarities with the aviation sector, 
making it a valuable reference point for Bio-LNG applications in maritime use, similar to the 
existing pathway for Sustainable Aviation Fuel (SAF). Both industries encounter challenges related 
to long-lived assets, energy density requirements, and international operations. In both aviation 
and maritime, assets have operational lifespans that span decades, complicating rapid fleet 
turnover. Additionally, both sectors require high energy-density fuels for efficient long-distance 
travel, which limits the immediate feasibility of certain zero-emission technologies. Furthermore, 

003.1

Vasu Jayanthi
Highlight

Vasu Jayanthi
Highlight

Vasu Jayanthi
Highlight



their global operations demand internationally compatible fuel solutions and regulatory 
frameworks. 

Incorporating maritime fuels into the LCFS program would create a vital incentive to overcome 
barriers and transition legacy fleets to lower carbon technologies. Most of the ships today run on 
traditional marine diesel; however, a significant percentage of newbuild orders are incorporating 
LNG capability and recent trends show that LNG is quickly becoming the alternative fuel of choice 
for newbuilds. The timing is ripe to incentivize more ships to be LNG-capable and encourage the 
use of Bio-LNG to significantly decrease greenhouse gas emissions in the marine sector.  We 
strongly encourage CARB to evaluate marine fuels in the next LCFS rulemaking. 

We look forward to continuing to work with CARB and other stakeholders to support the inclusion 
of ocean-going fuels in the next LCFS rulemaking – and urge approval of the current proposed 
amendments. 

Sincerely, 

George W. Pasha IV 
President & Chief Executive Officer 
The Pasha Group 
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November 7, 2024 

The Honorable Liane M. Randolph, Chair 
California Air Resources Board 
1001 I Street 
Sacramento, CA 95814  

Dear Chair Randolph and Board Members, 

The Low Carbon Fuels Coalition is writing in support of the Low Carbon Fuel Standard 
(LCFS) amendments before the Board on Friday, November 8. While we have previously 
shared concerns for specific provisions on the record during the rulemaking process, 
specifically those that move further away from the technology neutrality that has been a 
hallmark of the LCFS program’s success, these amendments ultimately strike a balance to 
accelerate progress toward California’s ambitious climate goals and restore investor 
confidence, while minimizing LCFS program cost and potential impact on California 
drivers. 

On the other hand, failing to pass these amendments can endanger the long-term viability 
of the LCFS program by stalling momentum in reducing carbon emissions and failing to 
send the long-term market signal needed to generate investments. 

The LCFS has significantly outpaced its targets, currently achieving carbon intensity 
reductions more than 3 years ahead of schedule1 and at much lower cost than 
anticipated. For consumer price impacts, proscriptive estimates by the California Air 
Resources Board (CARB) and various others projected up to $1.80/gallon in advance of 
previous rulemakings. The actual current assessment is 10 cents/gallon.2 

The media and public advertising barrage of competing claims on the cost of the LCFS 
program and the price that consumers pay have overshadowed some fundamental 
realities: 

1 CARB Data Dashboard at https://ww2.arb.ca.gov/resources/documents/lcfs-data-dashboard  
2 California Energy Commission published data at https://www.energy.ca.gov/data-reports/energy-
almanac/californias-petroleum-market/california-oil-refinery-cost-disclosure  
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n A definitive study on consumer price impacts by Bates White showed that there is no
correlation between LCFS program credits prices and retail gas prices3. An FAQ
from CARB updated this analysis to show that this lack of correlation has continued.4

n The primary drivers of gas prices are the cost of petroleum, followed by fuel taxes and
fees added directly to price of a gallon at the pump

n LCFS and Cap and Trade combined compliance costs have remained consistent over
time, consistently increasing carbon reductions for the same cost5

n The LCFS has diversified the fuel market, which has created price competition to
ease the burden on drivers.6 For example, renewable diesel is regularly cheaper at the
pump than petroleum diesel and can be used in existing vehicles, which has resulted in
replacing almost ¾ of the diesel in California with renewable and waste sources;
ethanol has been up to $2.50/gallon cheaper than gasoline for flex-fuel vehicles that
can use E85; home charging for EVs is significantly cheaper per mile.

n The overall compliance cost of the LCFS is minimized by a more flexible and fuel
technology-neutral approach to decarbonization.

n As presented in CARB’s April 10 workshop, a more restrictive program that reduces
opportunities for credit generation by limiting viable and aaordable low-carbon fuels
achieves fewer carbon reductions, raises health eFects and associated costs,
relies more heavily on petroleum-based fuels, and raises the cost of the program
overall7

n In turn, a more restrictive and costly LCFS program increases both the likelihood
and potential magnitude of consumer price impacts

3 Study at https://www.lcfcoalition.com/s/Bates-White-LCFC-Report-Updated-20220421.pdf  
4 CARB FAQ at https://ww2.arb.ca.gov/sites/default/files/2024-10/LCFS_Fuel_FAQ.pdf  
5 See Environmental Defense Fund graph based on California Energy Commission data at 
https://blogs.edf.org/climate411/2024/10/31/growing-costs-of-climate-emergency-demand-ambitious-
policy-not-business-as-usual/  
6 See Bates White report 
7 Slides 23, 29 and 31 at https://ww2.arb.ca.gov/sites/default/files/2024-
04/LCFS%20April%20Workshop%20Slides.pdf  
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Particular given the outcome of the election on Tuesday, the state of California is at a 
pivotal moment in the fight against the increasing eaects of climate change. The LCFS 
program is a lynchpin to decarbonize transportation in order to achieve the goals 
established under AB32. The program has significantly exceeded expectations for 
greenhouse gas reductions, and done so at far less than anticipated cost.  
 
To continue and build on this success, the Low Carbon Fuels Coalition respectfully urges a 
Yea vote to pass the amendments. 
 
Sincerely, 

 
Robin Vercruse 
Executive Director 
Low Carbon Fuels Coalition 
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Comment Log Display
Here is the comment you selected to display.

Comment 5 for Proposed Low Carbon Fuel Standard Amendments (lcfs2024) -
45 Day.

First Name Susan

Last Name S

Email Address Susansden@yahoo.com

Affiliation

Subject Stop New Low Carbon Fuel Standard

Comment
Californians already pay TOO MUCH for fuel -  the highest prices in
the nation. This new regulation will make gas even MORE
UNAFFORDABLE.  We're already struggling significantly because of
high prices.

I urge the governor to take action against gas prices going even
higher.

Thank you 

Attachment

11/19/24, 3:16 PM Submit Public Comments to CARB | California Air Resources Board

https://ww2.arb.ca.gov/applications/public-comments 1/2

005.1

Vasu Jayanthi
Highlight



Original File Name

Date and Time Comment Was Submitted 2024-11-07 12:50:10

11/19/24, 3:16 PM Submit Public Comments to CARB | California Air Resources Board

https://ww2.arb.ca.gov/applications/public-comments 2/2



Comment Log Display
Here is the comment you selected to display.

Comment 6 for Proposed Low Carbon Fuel Standard Amendments (lcfs2024) -
45 Day.

First Name Susan

Last Name S

Email Address Susansden@yahoo.com

Affiliation

Subject Stop New Low Carbon Fuel Standard

Comment
Californians already pay TOO MUCH for fuel -  the highest prices in
the nation. This new regulation will make gas even MORE
UNAFFORDABLE.  We're already struggling significantly because of
high prices.

I urge the governor to take action against gas prices going even
higher.

Thank you 

Attachment

11/19/24, 3:16 PM Submit Public Comments to CARB | California Air Resources Board

https://ww2.arb.ca.gov/applications/public-comments 1/2



Original File Name

Date and Time Comment Was Submitted 2024-11-07 12:50:10

11/19/24, 3:16 PM Submit Public Comments to CARB | California Air Resources Board
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Comment Log Display
Here is the comment you selected to display.

Comment 7 for Proposed Low Carbon Fuel Standard Amendments (lcfs2024) -
45 Day.

First Name Susan

Last Name S

Email Address Susansden@yahoo.com

Affiliation

Subject Stop New Low Carbon Fuel Standard

Comment
Californians already pay TOO MUCH for fuel -  the highest prices in
the nation. This new regulation will make gas even MORE
UNAFFORDABLE.  We're already struggling significantly because of
high prices.

I urge the governor to take action against gas prices going even
higher.

Thank you 

Attachment

11/19/24, 3:17 PM Submit Public Comments to CARB | California Air Resources Board

https://ww2.arb.ca.gov/applications/public-comments 1/2



Original File Name

Date and Time Comment Was Submitted 2024-11-07 12:50:10

11/19/24, 3:17 PM Submit Public Comments to CARB | California Air Resources Board

https://ww2.arb.ca.gov/applications/public-comments 2/2



Comment Log Display
Here is the comment you selected to display.

Comment 8 for Proposed Low Carbon Fuel Standard Amendments (lcfs2024) -
45 Day.

First Name Eli

Last Name Komai

Email Address k.l.k.washing@gmail.com

Affiliation

Subject LCFS = DISASTER

Comment
Members of the board, please consider the following carefully:
1. You can forget about meeting United Nations goals. The great
state of California is simply too big. It is impossible. The harder
you try to "catch up" to the timetables, the more you will be
resisted by families and businesses across the Golden State.
2. The United Nations' International Panel on Climate Change (IPCC)
has been exposed, repeatedly, for using fraudulent figures. This
fraud is then perpetrated on millions of taxpayers. Do not get
caught up in this fraud, stand for your state, the people of
California need you to do the right thing.

11/19/24, 3:17 PM Submit Public Comments to CARB | California Air Resources Board

https://ww2.arb.ca.gov/applications/public-comments 1/2
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Attachment

Original File Name

Date and Time Comment Was Submitted 2024-11-07 12:39:46

11/19/24, 3:17 PM Submit Public Comments to CARB | California Air Resources Board

https://ww2.arb.ca.gov/applications/public-comments 2/2



Comment Log Display
Here is the comment you selected to display.

Comment 9 for Proposed Low Carbon Fuel Standard Amendments (lcfs2024) -
45 Day.

First Name Laurie

Last Name Souza

Email Address lauriesouzatmr@gmail.com

Affiliation

Subject LCFS

Comment
Our currant gas prices in California and regulations are crushing
the people.  This has to stop.  I have a son who is driving 45
minutes away from his home and family to work.  More increases of
gas pricing will cause many to lose their jobs because they will
not be able to afford to drive.  Stop This NONSENCE!!!

Attachment

Original File Name

Date and Time Comment Was Submitted 2024-11-08 07:56:35

11/19/24, 3:19 PM Submit Public Comments to CARB | California Air Resources Board

https://ww2.arb.ca.gov/applications/public-comments 1/1
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November 7, 2024

California Air Resources Board
1001 I Street
Sacramento, California 95814

RE: Notice of Public Hearing to Consider Proposed Low Carbon Fuel Standard Amendments

Dear California Air Resources Board,

We appreciate the opportunity to share our thoughts on CARB’s LCFS amendments. The United
States Hydrogen Alliance (USHA) is a non-pro�t association of members advocating for the
development, deployment and utilization of clean hydrogen in all 50 states. We serve the hydrogen
industry through state and federal policy advocacy, market development, and community
building. Our mission is to leverage the unique attributes of hydrogen to reduce emissions across
traditional sectors, increase energy resiliency and diversity, enhance local economies and
workforces, and protect the nation domestically and abroad.

We are writing to share our perspective on several key program areas for your consideration. These
requests address low carbon intensity electricity, methane pyrolysis, along with recommendations
for pyrolysis and renewable hydrogen de�nitions.

New restrictions for low carbon intensity electricity require it to be supplied by new or expanded
production, or within three years of a hydrogen production facility or air capture project's creation
date. These restrictions resemble “additionality” or “incrementality,” and is something the hydrogen
industry is opposed to on all accounts. We suggest the removal of the new 100% renewable electricity
requirement given the policy bias for electricity against hydrogen, as BEVs are not required to charge
with 100% renewable electricity. Through California’s RPS, it is already required for retail electricity to
be 100% renewable by 2045; with the grid already moving in this direction, this requirement seems
redundant.

For the de�nition of pyrolysis we suggest two amendments, the inclusion of both biomethane and

Building the U.S. Hydrogen Economy
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solid carbon. In respect to solid carbon, we also believe it should be included in conversations around
CCS. Methane pyrolysis should also be included in a pathway for �exible access to low GHGmethane
sources to reduce both GHGs and the cost of hydrogen. We also suggest an amendment to the
de�nition of renewable hydrogen to include pyrolysis in section two.

In section § 95490. Provisions for Fuels Produced Using Carbon Capture and Sequestration, we
suggest adding the eligibility requirement below:

(3) "Hydrogen producers frommethane pyrolysis that capture precombustion carbon in solid
form and permanently store it or provide proof of permanent storage. 1kg of solid carbon is
equivalent to 3.67kg of avoided carbon dioxide"

We at the United States Hydrogen Alliance thank you for your time and consideration. Please reach
out to us if you have any questions.

Respectfully,

Roxana Bekemohammadi
Founder and Executive Director
United States Hydrogen Alliance

Building the U.S. Hydrogen Economy Page 2
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November 5, 2024 

Liane Randolph, Chair 
California Air Resources Board 
1001 I Street 
Sacramento, CA 95814 

RE: Low Carbon Fuel Standard Amendments – SUPPORT 

Chair Randolph, 

On behalf of the San Diego Metropolitan Transit System (MTS), I write to you today to voice our 
support for the California Air Resources Board’s Low Carbon Fuel Standard and to encourage the 
board to adopt the proposed amendments to the program on November 8. This program has served as 
a critical funding source for public transit agencies across California and has helped to significantly 
accelerate the adoption of zero-emission transit vehicles and support transit operations, ensuring that 
everyday Californians, including our most vulnerable residents, have access to a clean and sustainable 
mobility option.  

The LCFS was created by CARB in 2009 to reduce the carbon intensity (CI) of transportation fuels 
used in California. The LCFS functions, like most other market-based regulations, by using pricing to 
drive positive environmental outcomes. Under the regulation, regulated parties, generally fuel 
producers and suppliers, are required to meet an annual CI level established by CARB. Fuels that have 
a CI higher than the annual CI level produce a deficit, and fuels with a CI below the annual CI level 
generate a credit. Fuel producers and suppliers can reach compliance under the LCFS by producing or 
supplying cleaner fuels, applying excess credits generated in a previous year, or by purchasing credits 
from other regulated parties or market participants to eliminate deficits.  

CARB estimates that, over the life of the program, LCFS has reduced the CI of transportation fuels by 
almost 13% from the 2010 baseline and doubled the volume of low-carbon fuel consumption. Due to 
the program’s structure, transit agencies operating electrified fixed guideway systems or clean buses 
are eligible to generate credits for the electricity, hydrogen, and renewable fuels they use to deliver 
zero- and near-zero emission mobility options to their communities. When sold to a fuel producer and 
supplier that faces a deficit, these credits generate a new revenue stream which transit agencies across 
the state have successfully used to maintain and expand their services. CARB estimates that over the 
life of the program, California transit agencies have generated credits worth almost $700 million. MTS 
began participating in the LCFS in 2013 and has generated over $45 million in total from the program. 
In the aftermath of the pandemic and in the face of continued operations funding shortfalls, this funding 
is more critical to California transit agencies than ever before. 

MTS is pleased to see that the proposed LCFS amendments address a key priority for MTS and the 
California Transit Association, which will further enhance the value of LCFS. In particular, the proposed 
amendments would establish parity in the credit generation of pre-2011 and post-2010 electrified fixed 
guideway systems, like ours. This change will help ensure that California’s fixed guideway systems, 
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-2-

regardless of their construction year, can continue to deliver and expand robust electrified service to the 
benefit of Californians across the state. 

For these reasons, we voice our support for the LCFS and the adoption of the proposed amendments 
to the program on November 8.  

Sincerely, 

Sharon Cooney 
Chief Executive Officer 

cc: Board Members, California Air Resources Board 
Steve Cliff, Executive Officer, California Air Resources Board 
Rajinder Sahota, Deputy Executive Officer, California Air Resources Board 
Michael Pimentel, Executive Director, California Transit Association 
Members, San Diego Senate Delegation 
Members, San Diego Assembly Delegation  
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November 8, 2024 

California Air Resources Board 
1001 I Street 
Sacramento, CA 95814 

Submitted electronically via https://www.arb.ca.gov/lispub/comm/iframe_bcsubform.php?listname=lcfs2024 

RE: Electrification Coalition support of the Proposed Low Carbon Fuel Standard Amendments (LCFS) 

To Chair Randolph, Honorable Members of the California Air Resources Board (CARB), and Staff,  

Thank you for the opportunity to provide comments on CARB’s proposed amendments to the Low Carbon Fuel 

Standard. The Electrification Coalition strongly supports California’s LCFS and the proposed amendments.  

The Electrification Coalition (EC) is a nationally recognized, non-partisan, non-profit organization that is focused on 

achieving mass adoption of electric vehicles (EVs) through a combination of stakeholder engagement, technical 

support, direct implementation, and policy support. EC views electrification of our transportation systems as 

paramount to addressing the national security, economic, and public health impacts associated with the United 

States’ dependence on oil.  

While being market-driven and technology-agnostic, programs like LCFS assist in the transition away from oil – a 

volatile commodity of which the price and supply are dependent on geopolitical events beyond our control – towards 

domestic, resilient, and diverse electrons, and reducing the barriers for EV deployment. Accelerating this transition 

is especially important to supporting domestic demand, specifically with China’s current dominance of the EV and 

the critical minerals supply chain and early penetration of markets abroad.  

LCFS has proven to be a viable mechanism for funding programs and projects that can accelerate consumer access 

to electric alternatives, and ultimately improving our economic resilience and competitiveness abroad. The proposed 

amendments will create new pathways to deploy funding to EV programs, as well as providing crucial support for 

the nascent but rapidly electrifying commercial and freight sectors.  

These amendments will also help manage prices for consumers in the long term and will provide additional certainty 

for markets beyond California where programs like LCFS have recently been adopted or are under consideration.  

We urge your support and approval of the amendments to ensure California’s further progress and leadership in EV 

adoption. If you have any questions, please do not hesitate to contact policy manager Will Drier, at 

wdrier@electrificationcoalition.org.  

Sincerely, 

Benjamin Prochazka, Executive Director 
303-717-3657
www.ElectrificationCoalition.org
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Comment Log Display
Here is the comment you selected to display.

Comment 13 for Proposed Low Carbon Fuel Standard Amendments (lcfs2024) -
45 Day.

First Name Adam

Last Name Browning

Email Address abrowning@forummobility.com

Affiliation Joint HD Infrastructure Providers

Subject Support for YES vote on LCFS amendments

Comment
Attached please find a support letter from coalition of leading MHD
charging infrastructure providers, requesting a yes vote on the Low
Carbon Fuel Standard reform package scheduled for the November 8
Board meeting.

Attachment www.arb.ca.gov/lists/com-attach/8105-lcfs2024-Am9QPlM2UFwAalQ3.pdf

Original File Name MHD LCFS Nov 8 Board Support Letter - FINAL.pdf

Date and Time Comment Was Submitted 2024-11-08 08:21:35

11/19/24, 3:22 PM Submit Public Comments to CARB | California Air Resources Board

https://ww2.arb.ca.gov/applications/public-comments 1/1
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October 25, 2024 

Chair Liane Randolph and Board Members 

California Air Resources Board 

1001 I Street  

Sacramento, California 95814 

RE: SUPPORT of Proposed Changes to California’s Low Carbon Fuel Standard (LCFS) 

Dear Chair Randolph and Board Members, 

We are writing to you today as a broad coalition of executive leaders in the medium- and heavy- duty 

zero-emission transportation sector in support of a yes vote approving the proposed extension and 

expansion of the LCFS program at the upcoming November 8th Board meeting. 

The undersigned companies: Forum Mobility, EV Realty, Gage Zero, Terawatt Infrastructure, Prologis 

Mobility, Voltera Power, and Zeem Solutions are providers of electric vehicle charging infrastructure for 

medium- and heavy-duty trucks, including shared depots that serve multiple fleets at a single location. 

The LCFS program supports transportation electrification by facilitating infrastructure deployment, 

lowering fueling costs, and incentivizing the purchase of zero-emission vehicles. The proposed 

amendments being voted on at the November 8th Board Meeting significantly enhance these efforts. 

Notably, the proposed heavy-duty fast charging infrastructure (HD-FCI) program has the potential to be 

one of the most important programs in helping to deploy the charging infrastructure necessary for 

California to meet its zero emission transportation goals set by Governor Newsom’s Executive Order N-

79-20, along with recent regulations like the Advanced Clean Trucks (ACT) and Advanced Clean Fleets

(ACF) rules.The HD-FCI provision addresses utilization risks in the early market phases, helping solve

the “chicken or egg” dilemma that currently hinders infrastructure deployment. We appreciate the Board

and staff's willingness to incorporate our extensive feedback during this process.

The proposed amendments expand the program past 2030 to 2045, increase carbon intensity reductions to 

90%, and take several measures to reduce the accumulated bank of credits and increase credit values.  

This programmatic expansion will provide essential economic support to help fleets make the investments 

to operate ZEVs.  

While we acknowledge that there are legitimate concerns on a variety of issues, including crop-based 

biofuels, the LCFS program remains an essential tool for advancing California’s transportation 

electrification goals and regulations – particularly given current budget shortfalls and electricity rate 

affordability concerns.  There is no other program in California’s panoply of climate efforts that can 

replace the level and length of funding for transportation electrification that this proposal provides, and 

failure to extend the program would have a devastating impact on California's zero-emission freight 
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efforts. We strongly encourage the Board to adopt the proposed LCFS modifications and move forward 

with this important regulation, while concurrently committing to continuous future improvement. 

Sincerely, 

Zeina El-Azzi 

Founder & CEO 

Gage Zero LLC 

Matt LeDucq 

Founder & CEO 

Forum Mobility 

Paul Gioupis 

Founder & CEO 

Zeem Solutions  

Neha Palmer 

Co-Founder & CEO 

TeraWatt Infrastructure 

Brett Hauser 

Chairman and CEO 

Voltera Power  

Patrick Sullivan 

Founder & CEO 

EV Realty 

Henrik Holland 

Global Head 

Prologis Mobility 

cc:    Governor Gavin Newsom 

Members, California State Senate 

Members, California State Assembly 

Steven S. Cliff, Ph.D., Executive Officer, California Air Resource Board
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October 17, 2024 
 
 
 
Honorable Chair Liane Randolph and Honorable Board Members 
California Air Resources Board 
1001 I Street 
Sacramento, CA 95814 
 
Dear Chair Randolph and Board Members: 
 
Subject: Los Angeles Department of Water and Power’s Comments on California Air 

Resources Board’s Proposed Modifications to the Proposed Amendments to 
the Low Carbon Fuel Standard Regulation 

 
The Los Angeles Department of Water and Power (LADWP) appreciates the opportunity 
to provide comments on the California Air Resources Board’s (CARB) Proposed 
Second 15-Day Changes to Proposed Amendments to the Low Carbon Fuel Standard 
(LCFS) Regulation posted on October 1, 2024. LADWP reaffirms its strong support of 
the LCFS program and its role in achieving the substantial greenhouse gas emissions 
reduction goals of AB 32, SB 32, and AB 1279. 
 
As an electrical distribution utility (EDU), LADWP is the largest municipal electric utility 
in the nation, serving approximately 1.4 million residential and business customers. As a 
large publicly owned utility, LADWP is in the most optimal position to promote 
transportation electrification by investing in programs that benefit everyone while 
reducing the financial impact to its customers. 
 
LADWP appreciates CARB’s efforts in addressing the EDUs’ concerns and 
incorporating their suggestions in the Second 15-Day Changes. LADWP specifically 
supports the following proposed additions and clarifications because they will help 
utilities expand and continue transportation electrification programs: 
 

a. Specifying that base credit proceeds previously allocated to the Clean Fuel 
Reward program by EDUs that remain unspent will be returned to those 
EDUs if base credits are allocated to the original equipment manufacturers. 

b. Addition of “panel and service upgrades” to the equity holdback project list. 
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Honorable Chair Liane Randolph and Honorable Board Members 
Page 2 
October 17, 2024 
 
 

c. Addition of coordination with “a community-based organization, or a California 
community college” to the re-skilling and workforce development projects to 
the equity holdback project list. 

d. Addition of “charging equipment or infrastructure that directly supports public 
transit and other clean mobility solutions listed in section 95483(c)(1)(A)5.a” 
to the equity holdback project list. 

e. Addition of a ten percent administrative cost cap to the utility holdback 
programs instead of five percent. 

f. Changing the holdback equity requirement from “proceeds” to “spending” and 
further specifying that if an EDU does not spend the required percentage on 
equity projects in a calendar year, the shortfall of spending will roll over to 
their total equity spending requirement for the following year. 

g. Clarifying that non-large or medium-sized investor-owned EDUs are required 
to spend 50 percent of holdback credit proceeds on equity projects, as 
opposed to 75 percent for large or medium-sized investor-owned EDUs. 

h. Clarifying that equity holdback projects approved by the Executive Officer 
pursuant to subsection 95483(c)(1)(A)(5)a. ix. comply with the LCFS 
regulation. 

 
LADWP appreciates CARB’s collaboration with the stakeholders and consideration of 
the feedback provided thus far. LADWP looks forward to working with CARB staff on the 
development of future guidance documents for the implementation of these new 
provisions. LADWP supports the adoption of the proposed modifications to the LCFS by 
the Board. If you have any questions regarding these comments, please feel free to 
contact Ms. Andrea Villarin or Mr. Bang Phung, of my staff, at (213) 367-0409 or 
(213) 367-8689, respectively. 
 
Sincerely, 
 
 
 
Katherine Rubin 
Director of Corporate Environmental Affairs 
 
BP:lr 
c: Ms. Rajinder Sahota, CARB 

Mr. Matthew Botill, CARB 
Mr. Jordan Ramalingam, CARB 
Ms. Andrea Villarin 
Mr. Bang Phung 
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A Transparent Response to Questions about the Cost of the LCFS (prepared by 
James Duffy) 

In a recent letter to CARB, California Legislative Republicans asked CARB to respond 
to the questions below.  I do not know if or how CARB responded to these questions, 
and I certainly don’t trust the motives of the Republican delegation, but I do believe in 
the importance of transparency and a vigorous discussion of price impacts, and 
therefore would like to contribute to the discussion.  In 2022 I retired after working for 
CARB on the LCFS for over 13 years, including over a year as branch chief overseeing 
the program.  My response below is entirely my own.  I have not consulted anyone in 
writing this response, nor am I or have I worked for anyone related to the LCFS since 
retiring.  Therefore, if I made any mistakes or improperly drew conclusions, these are 
entirely my own mistakes.  I would appreciate any feedback that the reader would like to 
provide and am always available for a healthy, respectful discussion. 

Questions (copied from a letter to CARB from California Legislative Republicans) 
What are the anticipated costs of LCFS, and what should consumers anticipate paying 
per gallon if enacted?  Will the proposed amendments to LCFS in fact cost consumers 
up to 47-cents per gallon in 2025 and 52-cents in 2026, or is the Cullenward study 
mentioned in the Skelton column more accurate in predicting that gas prices will 
increase by 65- to 85-cents? What direct or indirect impacts does the LCFS program 
have on the price of gas for consumers? 

My Conclusions 

• The maximum pass-through cost of the LCFS to gasoline consumers can be
estimated and is a simple function of the LCFS credit price and the percent CI
reduction target.  This is the calculation that CARB staff performed in the
Standardized Regulatory Impact Assessment or SRIA, which resulted in an
estimated cost of 47 cents per gallon in 2025.  The maximum pass-through cost
estimate assumes that the oil companies comply with the regulation by purchasing
credits at the current market value.

• The current, actual pass-through cost is relatively small at approximately 10 cents
per gallon of gasoline.  This actual cost has been acknowledged by CARB and is
being reported by refiners to the California Energy Commission (CEC) as part of
mandatory reporting under SB 1322.  This reported cost is nearly identical to the
maximum pass-through cost estimated using the current percent CI reduction target
and credit price.  Therefore, one can conclude that petroleum companies are
passing the full maximum cost onto gasoline consumers, even if some of them
comply at a lower cost through producing their own alternative fuels and generating
their own credits.  In other words, oil companies are at worst breaking even but are
more likely generating a profit off the regulation.

• Why?  Because they can.  The California gasoline market is not competitive and with
the recent conversion of two refineries into renewable diesel production and the
imminent closure of a third, it is likely that petroleum companies will retain their
current market power in the near and medium-term future.  Therefore, it is highly
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likely that they will continue to pass the full LCFS cost onto consumers.1  This and 
the fact that the regulation provides such generous crediting for a host of 
technologies that actively perpetuate liquid combustion fuels (e.g., liquid biofuels, 
avoided methane crediting for dairies and swine feedlots, CCS and direct air 
capture) have oil companies expressing grudging support for the program, when 
only ten years ago they vehemently opposed it.  Oil companies are currently some of 
the largest investors in these credit-generating opportunities that perpetuate internal 
combustion over the transition to zero emission vehicles. 

• One of the goals of the current LCFS amendments is to restore a more robust credit
price in order to drive further decarbonization of the transportation sector.  CARB is
proposing to accomplish these goals by rapidly increasing the CI reduction targets
from the current 12.5% to a minimum of 30% in 2030, 52.5% in 2035, and 90% in
2045.  As the credit price and percent CI reduction targets increase, the maximum
estimated pass-through cost also increases.  For example, if the percent CI
reduction target doubles and the credit price increases from $67 to $100, which is
very possible by 20272, the maximum pass-through cost will triple to nearly 30 cents
per gallon.  So, we can reasonably conclude that approving the LCFS amendments
will increase the pass-through cost above the current 10 cents per gallon.

• Future LCFS credit prices are highly uncertain but can be bounded based on
historical prices in the program.  Over the past eight years, prices have ranged from
a recent low of about $60 to a high in 2020 just below the program price cap.  So, I
propose a reasonable bound for future credit prices would be a low of $60 to a high
at the current program price cap, which is approximately $260.  Using this credit
price range and the minimum targets to be set by the proposed amendments, I
estimate pass-through ranges of $0.15 to $0.64 in 2025, $0.19 to $0.84 in 2030,
and $0.34 to $1.47 in 2035.3

• The Auto Acceleration Mechanism (AAM), as revised by CARB in the 2nd 15-day
Change Notice, is both poorly written and poorly designed.  If triggered at the wrong
time, the AAM could result in a rapid increase in program stringency and a
concurrent rapid increase in credit prices.  Under such a scenario, pass-through
costs near $1.50 per gallon by 2032 are quite possible.4

• If it were only high-income Californians paying the cost of the program, then I would
be much less opposed to high pass-through costs.  The truth of the matter is that,
over time, those driving gasoline cars and paying the LCFS cost are likely to be
increasingly lower income.  Unless the State can somehow ensure that lower-
income drivers purchase EVs at a faster rate than higher income drivers, the LCFS
will become more regressive over time.

• Claims that the regulation does not and/or will not increase the cost of gasoline are,
in my opinion, absurd.  CARB staff increasingly use a graphic that shows no
statistical relationship between LCFS credit price and gasoline prices.  CARB’s
implication that this graphic is somehow relevant to the discussion of LCFS pass-

1 The estimated pass-through cost of the LCFS and Cap-and-Trade programs is reported daily to oil 
companies in widely used petroleum market newsletters published by OPIS, Argus, and others. 
2 In 2027 the proposed percent CI reduction target is 25.65%, more than double today’s 12.5% target. 
3 Please note that these values are in 2024 dollars and have not been indexed for future inflation. 
4 Please see the last page of this document for a more thorough discussion of this conclusion. 
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through cost is simply sophomoric.  The existence of pass-through costs means that 
gasoline prices are higher than they otherwise would have been without the 
regulation, not that there should be a statistical relationship between credit prices 
and gasoline prices.  CARB’s use of this graphic is akin to Senator Inhofe bringing a 
snowball to the US Senate floor and implying that climate change is not real 
because it snowed in Washington DC. 

• Fortunately, there are many actions that CARB can take to reduce the pass-through
cost to consumers of gasoline. These actions, many of which were also proposed in
the “EJ Scenario” put forth by the EJAC, involve limiting credit generation that does
not advance California’s long-term zero-emission transportation goals, eliminating
excessive credit generation that only provides excessive profits, eliminating LCFS
subsidies that do not result in additional global GHG emission reductions beyond
what would already occur through other State and Federal programs, and minimizing
the potential for credit price spikes through more effective program design. Cutting
out unnecessary and ineffective credit generation will allow for less stringent targets
and lower pass-through costs, without sacrificing real, additional GHG reductions
achieved by the program.  Unfortunately, CARB has decided not to take these
actions.

A More Thorough Discussion  
The maximum pass-through cost to a gallon of gasoline from the LCFS regulation can 
readily be estimated.  This cost is a function of the LCFS credit price and the percent 
carbon intensity (CI) reduction target for that year.  The equation to estimate the 
maximum cost is based on the program concept that an entity, who generates LCFS 
deficits (i.e., the refiner or importer of gasoline) or receives the LCFS deficits through 
purchase of fuel from the refiner or importer (i.e., a gasoline distributor at the rack), will 
purchase LCFS credits from an alternative fuel producer/importer to offset those deficits.  
One then assumes that the producer or distributor passes the cost of purchasing credits 
on to the consumer of gasoline.  To estimate the maximum pass-through cost, one 
simply calculates the number of deficits generated by a gallon of gasoline and multiplies 
that by the current market price of a credit.  The number of deficits generated by a 
gallon of gasoline is directly proportional to the percent CI reduction target for that year. 

For example, in April 2024 the percentage CI reduction mandated by the program was 
12.5% and the average credit price was $67.  At a 12.5% CI reduction target, a gallon of 
gasoline will generate approximately 0.00134 deficits.  Multiplied by the cost of a credit 
needed to offset the deficit ($67 in April 2024) results in a maximum pass-through cost 
of approximately $0.09 per gallon of gasoline.  California SB 1322 requires refiners to 
report cost data to the California Energy Commission (CEC) and the LCFS pass-
through cost is one of the items required to be reported.  In April 2024, refiners reported 
an LCFS cost of $0.10 per gallon of gasoline, which indicates that refiners were passing 
on the maximum cost of the LCFS to consumers.  In other words, refiners were not 
absorbing some of the LCFS cost by reducing their profit margin, nor were they 
graciously passing a reduced cost to consumers because they are generating credits at 
lower than the market value (e.g., through producing liquid biofuels or reducing refinery 
emissions).  It makes sense that they pass the full maximum cost (and likely profit off 

015.3
cont.

015.4

015.5

https://www.arb.ca.gov/lists/com-attach/7390-lcfs2024-VjJdLlUyAjdRLgNc.pdf
https://www.energy.ca.gov/media/9163
Vasu Jayanthi
Highlight

Vasu Jayanthi
Highlight

Vasu Jayanthi
Highlight

Vasu Jayanthi
Highlight



the LCFS) because they can.  Producers and importers of gasoline in California have a 
lot of market power, a conclusion readily acknowledged by many economists as well as 
the State in its efforts to control gasoline prices.  Moreover, the market power of refiners 
and gasoline distributors will remain strong as more refineries shut down or convert to 
renewable diesel production and stop producing gasoline.   

CARB, in a recent FAQ document posted at the LCFS website, acknowledged the 
current, actual pass-through cost of $0.08 to $0.10 per gallon.  However, what CARB 
does not acknowledge in the FAQ is the relationship between pass-through cost and 
both LCFS credit price and percent CI reduction targets.  They also do not acknowledge 
that the amendments will definitely increase the percent CI reduction target and likely 
increase the credit price.  So, if the percent CI reduction doubles and the credit price 
increases to $100 (which is very possible by 2027), a 10-cent per gallon pass-through 
becomes a 30-cent pass-through.  If the percent CI reduction target quadruples and the 
credit price quadruples (which is possible by the early 2030s as discussed below), a 10-
cent per gallon pass-through becomes $1.50 per gallon.  

So, at this point we can conclude that the maximum pass-through cost can be readily 
estimated from knowledge of the percent CI reduction target and the LCFS credit price. 
We can also conclude that refiners are currently passing this maximum cost on to 
consumers, as reported to the CEC and acknowledged by CARB.  And we can also 
presume that passing the maximum cost onto consumers continues in the near to 
medium term future as several California refineries stop producing gasoline, the market 
for gasoline in California remains very tight, and oil companies retain the upper hand 
over consumers. 

So, most of what I have previously discussed regards the program as it exists today.  In 
order to answer the question about the anticipated cost of LCFS (should the 
amendments get approved by the Board), one needs to know the future percent CI 
reduction targets for each year and estimate future credit prices.  The minimum percent 
CI reduction targets for each year are set by CARB in the LCFS regulation 
amendments, so those data points are known.  However, future LCFS credit prices are 
not known.  This is after all a market-based program.  Future credit prices can, however, 
be reasonably bounded by historical ranges in credit price.  Over the past eight years, 
credit prices have ranged from a recent low of about $60 (a period of significant credit 
oversupply) to a high of $210 in 2020 (a period of moderate credit undersupply).  This 
$210 credit price was near the program price cap in 2020 of $217 and is the equivalent 
of more than $250 today.  The price cap is indexed for inflation and is currently $261.52.  
So, I argue that a reasonable bound for future credit prices is $60 to $260.  Please note 
that over the period from 2013 to 2015, credit prices were often lower than $60, but 
during this period the targets were frozen by court order and the program future was in 
doubt.  So, I have disregarded this price data as not being representative of potential 
credit prices in a program that is not legally threatened, targets are annually becoming 
more stringent, and a significant oversupply of credits, should one occur, will be 
corrected by the proposed Auto Acceleration Mechanism. 
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If approved by the Board, the amendments will set the percentage CI reduction target at 
22.75% in 2025.  Assuming a credit price range of $60 to $260 results in a maximum 
pass-through cost range of approximately $0.15 to $0.64 per gallon in 2025. 

By 2030, the minimum percent CI reduction target is proposed to be 30%, by 2035 this 
increases to 52.5%, and by 2045 this increases to 90%. Assuming a credit price range 
of $60 to $260, this equates to a maximum pass-through cost range of $0.19 to $0.84 
per gallon in 2030, $0.34 to $1.47 in 2035, and $0.58 to $2.51 in 2045.  Please note that 
these values are in 2024 dollars and have not been indexed for future inflation.  Also 
note that I use the term “minimum percent CI reduction targets” here as the proposed 
LCFS regulation allows the percent CI reduction targets to be automatically adjusted 
upwards (without a concurrent Board vote or review) if the LCFS market becomes 
oversupplied with credits.  This feature, the Auto Acceleration Mechanism, is not in the 
current regulation.   

Now obviously these cost ranges are quite large, because it is hard to predict how the 
market will perform in the future.  It is hard to predict how fast electric vehicles will be 
adopted, how much renewable diesel and jet fuel will be provided to the state, how 
quickly dairy digester projects will be built, how quickly direct air capture projects will be 
built, etc.  The LCFS credit price reflects both the current supply and demand for credits 
as well as where market participants predict that supply and demand will be in future 
years.  If electric vehicle adoption in the State lags the requirements in the Advanced 
Clean Cars (ACC) and Advanced Clean Trucks (ACT) regulations or if other alternative 
fuels are not supplied as quickly as anticipated, deficit generation may be greater than 
credit generation, and the credit price may increase to near the program price cap.  This 
is what happened after the 2018 LCFS amendments when credit prices increased to 
near the price cap and stayed there for nearly two years.  In this situation the pass-
through cost would be near the top of the ranges shown above.  Conversely, if future 
electric vehicle adoption exceeds expectations under the ACC or ACT regulations 
and/or if renewable diesel or dairy gas supply exceeds expectations, then the market 
may be oversupplied with credits and credit prices could be near the bottom of the 
range.  Under such a scenario, a properly designed Auto Acceleration Mechanism 
(coupled with a properly designed CI target trajectory) will set an effective credit price 
floor by triggering periodically, accelerating the CI reduction target, and rebalancing the 
market.   

So, where do I expect credit prices and pass-through costs to be in the future?  What 
follows is admittedly educated guesswork but is informed by my over 13 years of 
experience working on the LCFS, supervising modeling efforts for the 2018 
amendments, and acting as branch chief overseeing the program in 2019 and 2020.  
Many stakeholders, including both fuel producers and expert modelers, believe that 
CARB has not been aggressive enough in setting the minimum CI reduction targets in 
the proposed amendments.  These market participants and modeling experts also 
believe that the Auto Acceleration Mechanism will be triggered by 2028 and perhaps 
multiple times by the early 2030s.   If this is true, which I don’t doubt because these are 
smart people, then I would expect credit prices over the next three years to remain 
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above but near the bottom of the historical range, perhaps between $80 and $120.  If 
my crystal ball is accurate, pass-through costs will range from approximately $0.20 to 
$0.35 per gallon over the next few years.   

But after 2028, I believe there is a good chance that credit prices increase and possibly 
increase rapidly.  This expectation is based on the proposed trajectory for the percent CI 
reduction targets coupled with the potential of the Auto Acceleration Mechanism 
(because of a design flaw introduced in the 2nd 15-day Notice) to accelerate targets in 
consecutive years.  Between 2025 and 2030, the minimum percent CI reduction targets 
increase at a low annual rate of 1.45% per year (i.e., the minimum percent CI reduction 
target increases from 22.75% in 2025 to 30% in 2030).  But starting in 2031, the percent 
CI reduction targets increase at more than 3 times this rate (i.e., increase from 30% in 
2030 to 52.5% in 2035, an annual rate of 4.5% per year).  When this transition occurs 
from a low annual rate of target change to a high annual rate, the generation of deficits 
and therefore the demand for credits will increase much more rapidly.  This alone may 
result in increasing credit prices and pass-through costs.  Moreover, if the Auto 
Acceleration Mechanism is triggered at just the wrong time5, the annual rate at which 
the targets increase could be 9% for not just one but two consecutive years.  Under this 
scenario, it is quite possible that the percent CI reduction target accelerates to 50% by 
2032 and the market could quickly shift from a position of being oversupplied with 
credits to a position of being significantly undersupplied.  This would likely cause credit 
prices to increase rapidly.  Therefore, a pass-through cost of $1.50 per gallon in the 
early 2030s is certainly not outside of the realm of possibility. 

5 In an analysis of the most recent regulation language that I emailed to CARB, I demonstrate that the 
revised AAM trigger timing (four quarter rolling trigger) can readily result in accelerations occurring in 
consecutive years.  If this happens in the early 2030s, a single acceleration will result in a 9% stepdown 
and accelerations occurring in consecutive years would result in an 18% stepdown.  Moreover, as 
discussed in the hypothetical scenarios presented in the analysis, the second 9% stepdown could be 
triggered before the first 9% stepdown goes into effect. In other words, there would be no feedback to 
determine whether the first acceleration corrects the market before the second is triggered.  Making 
matters worse, both triggers could be based on market performance relative to the much lower slope of 
the 2025-2030 target decline (the 1.45% annual decline), but the acceleration could double the higher 
4.5% annual decline.  I will happily provide my analysis to those interested.   
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hikes hit hardworking Californians this week. We do not need a gas
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prices. The Governor needs to start care the working people and not
his agenda.

Attachment

11/19/24, 3:29 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8108&virt_num=16 1/2

016.1

Vasu Jayanthi
Highlight



Original File Name

Date and Time Comment Was
Submitted

2024-11-08 08:39:42

If you have any questions or comments please contact Clerk of the Board at (916) 322-5594.

Board Comments Home

11/19/24, 3:29 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8108&virt_num=16 2/2

mailto:cotb@arb.ca.gov
https://www.arb.ca.gov/lispub/comm/iframe_bclist.php


1

Jim Duffy

From: Botill, Matthew@ARB <Matthew.Botill@arb.ca.gov>
Sent: Wednesday, October 23, 2024 1:56 PM
To: Jim Duffy; Ramalingam, Jordan@ARB
Cc: Monroe, Gabriel@ARB
Subject: RE: How to interpret the proposed text in section 95484

Jim - Thanks for the email. 

MaƩhew BoƟll 
Division Chief 
Industrial Strategies Division 
California Air Resources Board 
279-208-7930

From: Jim Duffy <duffje@msn.com>  
Sent: Wednesday, October 23, 2024 11:42 AM 
To: Ramalingam, Jordan@ARB <Jordan.Ramalingam@arb.ca.gov> 
Cc: Botill, Matthew@ARB <Matthew.Botill@arb.ca.gov>; Monroe, Gabriel@ARB <Gabriel.Monroe@arb.ca.gov> 
Subject: RE: How to interpret the proposed text in section 95484 

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you recognize the 
sender and know the content is safe. 

Hi Jordan, 

Below is my analysis of the revised AAM.  Since you have refused to clarify the very confusing regulation language, I 
decided to analyze both potential interpretations.  Unfortunately, both are problematic. 

Best, 
Jim 

Problem with Using a Four Quarter Rolling Trigger for the AAM 

Hypothetical Scenario A: In this hypothetical scenario, I assume that the updated benchmark schedule gets 
announced on May 15 following a trigger, and then the updated benchmark schedule goes into eƯect on January 1 
following the May 15 announcement. 

Trigger #(N+1) occurs on November 15, 2029.  The updated benchmark schedule gets announced May 15, 2030, 
and the acceleration goes into eƯect on January 1, 2031.  On January 1, 2031, there will be a 9% stepdown due to 
this acceleration. 

Trigger #(N+2) occurs on February 14, 2031.  The updated benchmark schedule gets announced on May 15, 2031, 
and the acceleration goes into eƯect on January 1, 2032.  On January 1, 2032, there will be 9% stepdown due to 
this acceleration. 

The result is that there will be a 9% stepdown in 2031 and another 9% stepdown in 2032.  Moreover, the “N+2” 
trigger reflects market data that happens before the “N+1” acceleration takes eƯect.  In other words, insuƯicient 
time is allowed to evaluate whether or not the “N+1” acceleration corrects the market. 

017.1

Vasu Jayanthi
Highlight

Vasu Jayanthi
Highlight

Vasu Jayanthi
Highlight



2

Hypothetical Scenario B: In this hypothetical scenario, I assume that the updated benchmark schedule goes into 
eƯect on January 1 of the year following the trigger. 

Trigger #(N+1) occurs on February 14, 2030, and the acceleration (9% stepdown) goes into eƯect on January 1, 
2031. 

Trigger #(N+2) occurs on May 15, 2031, and the acceleration (9% stepdown) goes into eƯect on January 1, 2032. 

Similar to Hypothetical Scenario A, the result will be a 9% stepdown in 2031 followed by a second 9% stepdown in 
2032.  Again, insuƯicient time is allowed to evaluate whether or not the “N+1” acceleration corrects the market 
before the “N+2” trigger occurs. 

Conclusion: The potential for 9% stepdowns to occur in consecutive years is a problem that needs to be 
corrected.  Such a situation would increase the percent CI reduction from approximately 30% to approximately 
50% by 2032 (or potentially earlier if additional accelerations occur prior to 2031).  This would most likely result in 
a rapid change from credit oversupply to a large credit undersupply with the credit price going to the cap.  A 50% CI 
reduction target with credit price at the cap would result in a pass-through cost to gasoline of approximately 
$1.50. 

From: Ramalingam, Jordan@ARB <Jordan.Ramalingam@arb.ca.gov>  
Sent: Wednesday, October 16, 2024 11:31 AM 
To: Jim Duffy <duffje@msn.com> 
Cc: Botill, Matthew@ARB <Matthew.Botill@arb.ca.gov>; Monroe, Gabriel@ARB <Gabriel.Monroe@arb.ca.gov> 
Subject: RE: How to interpret the proposed text in section 95484 

Hi Jim, 
Given the market nature of the program, I can’t clarify that just for you. Please put your comments/quesƟons into the 
docket so we can respond in the FSOR for everyone to see. 
Thank you, 
Jordan 

From: Jim Duffy <duffje@msn.com>  
Sent: Wednesday, October 16, 2024 2:10 AM 
To: Botill, Matthew@ARB <Matthew.Botill@arb.ca.gov>; Ramalingam, Jordan@ARB <Jordan.Ramalingam@arb.ca.gov>; 
Monroe, Gabriel@ARB <Gabriel.Monroe@arb.ca.gov> 
Subject: How to interpret the proposed text in section 95484 

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you recognize the 
sender and know the content is safe. 

Dear Matt, Jordan, and Gabriel, 

I am confused by the regulation text for the AAM in section 95484.  Depending on how you squint at it, it appears as 
if the text can be interpreted in two very diƯerent ways.  I’m hoping that you can quickly inform me as to the actual 
intent, so that I can write my comments appropriately. 

So here is a hypothetical: The AAM gets triggered for the first time and announced on August 15, 2030.  Does the 
first acceleration occur on January 1, 2031?  Or does the first acceleration occur on January 1, 2032? 
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The reason that I ask is that sections 95484(c) and 95484(d) could be interpreted as saying two very diƯerent 
things.  For a trigger announced on August 15, 2030:   

1. Section 95484(c) seems to imply that on May 15, 2031 the updated benchmark schedule will be
announced with the intent that this updated schedule will then supposedly go into eƯect on January 1,
2032.  This interpretation seems to be consistent with your statement in the Notice about providing “earlier
notice to stakeholders that the AAM has been triggered, providing further market certainty and lead time to
LCFS participants.”

2. However, sections 95484(c)(2) and 95484(d) also clearly read that the acceleration will take eƯect on
January 1, 2031.  Section 95484(c)(2) reads that the “updated benchmark schedule posted pursuant to
95484(c)(1) will override any prior benchmark schedules and will take eƯect January 1 of the calendar year
after the Automatic Acceleration Mechanism was triggered.”  Since the AAM was triggered on August 15,
2030, this means the acceleration will occur on January 1, 2031.  Section 95484(d) also reads that the
benchmark “will be advanced by one year each time the Automatic Acceleration Mechanism has been
triggered pursuant to section 95484(b).” This means that the benchmark for 2031 will be advanced by one
year based on a trigger that is announced on August 15, 2030.  This interpretation is not consistent with
your stated objective of providing earlier notice to stakeholders but is a clear reading of the text.  It also
doesn’t make sense that you would wait until May 15, 2031 to announce an updated benchmark schedule
that has already gone into eƯect on January 1, 2031.

So, please let me know which interpretation was intended so that I can appropriately focus my comments. 

Best, 
Jim DuƯy 
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915 L Street., Suite 1210 
Sacramento, CA 95814 

(916) 326-5800
CMUA.org

 November 8, 2024 

RE: Proposed Second 15-Day Change Amendments to the Low Carbon Fuel 
Standard 

Dear Chair Randolph, 

The California Municipal Utilities Association1 appreciates the opportunity to provide this 
support for the Low Carbon Fuel Standard (LCFS) and the Second 15-day change 
package.2 CMUA supports many of the changes presented in the second 15-day 
change package which address concerns previously expressed by CMUA.3 Additionally, 
CMUA supports the comments submitted by the Sacramento Municipal Utility District 
and the comments submitted by the California Electric Transportation Coalition, both 
submitted on October 16, 2024. 

CMUA represents California’s local publicly owned electric utilities (POUs), which are 
governed by a board of local officials that are accountable to the communities in which 
they serve. CMUA’s member agencies are committed to maintaining reliable and 
affordable electric service in a manner that supports the state’s climate goals.  

CMUA supports the Low Carbon Fuel Standard (LCFS) program as key to reducing 
greenhouse gas (GHG) emissions from the transportation sector. California’s POUs 
utilize LCFS credit value to develop programs to further promote transportation 
electrification consistent with the needs of the communities they serve.  

1 The California Municipal Utilities Association is a statewide organization of local public agencies in California that 
provide electricity and water service to California consumers. CMUA membership includes publicly owned electric 
utilities that operate electric distribution and transmission systems. In total, CMUA members provide approximately 25 
percent of the electric load in California. 
2 Second Notice of Public Availability of Modified Text and Availability of Additional Documents and/or Information, 
Proposed Low Carbon Fuel Standard Amendments (October 1, 2024) available at Second Notice of Public 
Availability of Modified Text and Availability of Additional Documents and/or Information. 
3 See CMUA comments dated February 20, 2024, at 
https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=6964&virt_num=294
. 

Honorable Liane Randolph 
Chair, California Air Resources Board 
1001 I Street 
Sacramento, California 95814 
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CMUA supports the following changes that improve the Proposed Amendments: 

• Clarifying that medium sized POUs are required to spend 50 percent of holdback
credit proceeds on equity projects.

• Specifying that base credit proceeds previously allocated to the Clean Fuel
Reward program by Electrical Distribution Utilities (EDUs) that remain unspent
will be returned to those EDUs if base credits are allocated to the original
equipment manufacturers (OEMs).

• Including “panel and service upgrades” in the eligible equity holdback project list.
• Including coordinating with “a community-based organization, or a California

Community College” to the re-skilling and workforce development projects in the
eligible equity holdback project list.

• Authorizing a ten percent administrative cost cap to the utility holdback programs.
• Clarifying that if an EDU does not spend the required percentage on equity

projects in a calendar year, the shortfall of spending will roll over to their total
equity spending requirement for the following year.

Conclusion 

CMUA appreciates the opportunity to provide these comments on the LCFS Proposed 
Amendments and the Second 15-Day Package and encourages the Board to vote in 
favor of these proposed changes.  

Respectfully submitted, 

______________/s/_______________ 

FRANK HARRIS, PhD 
Manager of Energy Regulatory Policy 
California Municipal Utilities Association 
915 L Street, Suite 1210 
Sacramento, CA 95814 
(916) 890-6869
fharris@cmua.org
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Comment Log Display
Here is the comment you selected to display.

Comment 19 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name Daniel

Last Name Gaston

Email Address Danielrgaston@gmail.com

Affiliation

Subject LCFS2024

11/19/24, 3:38 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8112&virt_num=19 1/2



Comment
I feel that the standards that CARB are putting into please are
limiting consumers options for purchase of car and limiting jobs.
My Gardener will now be unable to keep his company going due to
your limits placed or carbon emissions. We can not purchase low
carbon emission DEF diesel engine vehicle, like the rest of the
world can. Imagine using a low carbon engine diesel engine with
state of the art now fuel injectors running a generator charging
fuel cells to run a vehicle. LA traffic is the worst thing of
Carbon emissions.  Diesel run at a lower RPM and can put out super
low Carbon with next gen fuel injectors. Rather taking
opportunities away and need to use these funds for R&D on making
Diesel the fuel of the future. 

Attachment

Original File Name

Date and Time Comment Was
Submitted

2024-11-08 08:56:02

If you have any questions or comments please contact Clerk of the Board at (916) 322-5594.

Board Comments Home

11/19/24, 3:38 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8112&virt_num=19 2/2
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Comment Log Display
Here is the comment you selected to display.

Comment 20 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name Capri

Last Name Maybrun

Email Address hcmaudio@yahoo.com

Affiliation

Subject Stop New Low Carbon Fuel Standard

Comment
STOP New Low Carbon Fuel Standard! 
Lower our gas prices

Attachment

Original File Name

Date and Time Comment Was Submitted 2024-11-08 09:08:10

11/19/24, 3:39 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8113&virt_num=20 1/2
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If you have any questions or comments please contact Clerk of the Board at (916) 322-5594.

Board Comments Home

11/19/24, 3:39 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8113&virt_num=20 2/2
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https://www.arb.ca.gov/lispub/comm/iframe_bclist.php


Comment Log Display
Here is the comment you selected to display.

Comment 21 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name Ryan

Last Name Hinds

Email Address ryan.r.hinds@gmail.com

Affiliation

Subject Please Consider Other Alternatives For A Low Carbon Future

11/19/24, 3:39 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8114&virt_num=21 1/3



Comment
California's gas prices have long been the highest in the country.
Instead of passing new low carbon fuel standards (LCFS) that could
increase them even more, for which no cost estimate has been given,
let's look at other ways to reduce our carbon footprint.

Speed up construction of transit projects around the state which
can take cars off the road. Even EVs have a carbon footprint during
manufacturing and do not alleviate our traffic problems.

Electrify Metrolink and SMART to allow for more frequent service,
especially during weekends where traffic can be as bad as during
the weekdays in the LA/SD Metros.
Stop funding highway expansion projects, even those with toll lanes
like I-405 in Orange County and US 101 in the Bay Area.

Work with farmers to implement regenerative agriculture which can
provide a negative carbon footprint.

Replace aging natural gas powerplants with new nuclear ones and
restructure incentives to allow for more people to afford solar
(either on their own homes or via community programs).

Just passing new LCFS without a cost estimate is just punishing the
poorest Californians that cannot afford EVs, let alone have a place
to charge them if they rent. EVs may be part of the solution, but
way better would be to have a society like Japan where people can
live without a car to get to most places.

11/19/24, 3:39 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8114&virt_num=21 2/3
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Attachment

Original File Name

Date and Time Comment Was
Submitted

2024-11-08 09:10:06

If you have any questions or comments please contact Clerk of the Board at (916) 322-5594.

Board Comments Home

11/19/24, 3:39 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8114&virt_num=21 3/3
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Comment Log Display
Here is the comment you selected to display.

Comment 22 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name Harry

Last Name Maybrun

Email Address hcmaudio1@yahoo.com

Affiliation

Subject Lower our gas prices

Comment
Stop this Low Carbon Fuel nonsense.
Lower our gas prices

Attachment

Original File Name

Date and Time Comment Was Submitted 2024-11-08 09:10:22

11/19/24, 3:40 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8115&virt_num=22 1/2
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If you have any questions or comments please contact Clerk of the Board at (916) 322-5594.

Board Comments Home

11/19/24, 3:40 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8115&virt_num=22 2/2
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To: California Air Resources Board 

From: Jeremy Martin  

Date: November 8th, 2024 

Subject: Comments on Low Carbon Fuel Standard Amendments 

Thank you for the opportunity to share our views on this important but challenging regulation. UCS has 

been deeply involved in the development and implementation of the LCFS since its inception, and we 

recognize its importance today and in the future as a source of support for transportation electrification 

and as a driver of change in the production of liquid fuels.  

I am disappointed with several elements of this final amendment package, and with the process that 

brought us here. I have been working closely with CARB staff on the LCFS for more than 15 years, and 

the last year has been one of the least collaborative. This was a lost opportunity and has weakened support 

for the policy in California and across the United States.  

On the two issues where I have engaged most deeply, bio-based diesel and manure biomethane, CARB 

has done too little and kicked the can down the road where it should have acted now.  

On bio-based diesel I appreciate that CARB has recognized that increasing the use of food for fuel is a 

problem that the state has a responsibility to address. Consumption of vegetable oil already exceeds 

sustainable levels and continues to rise. Placing a limit on the use of these feedstocks is necessary, but 

unfortunately the specific mechanisms implemented in these amendments are too little, too late and are 

poorly designed as well. They create a policy that imposes burdens on biofuel producers but does not 

provide a durable assurance that California will not contribute to global food price shocks, agricultural 

expansion, and deforestation. I ask the board to strengthen the existing safeguards before finalizing the 

regulation, by assigning the CI of ultra-low sulfur diesel to fuels above the 20 percent limit. However, this 

is just a band-aid, so I urge the board to instruct staff to continue to work towards durable and effective 

safeguards after these amendments go into effect.  

On manure biomethane, the board signaled at the recent EJAC/Board meeting a recognition that crediting 

avoided methane emissions should end and be replaced by direct regulation of dairies. This is important, 

but the actual language in the amendments betrays this goal by introducing loopholes and exemptions that 

are not justified by economic analysis and undercut the idea that LCFS credits represent real science-

based emission reductions. I urge the board to strip changes to subsections 95488.9(f)(3) (A) and (B) that 

extend crediting periods for avoided methane and introduce a last-minute grandfathering provision for 

manure digester projects that break ground before 2030, reverting to the version of these sections in the 

existing regulation.  

These disappointing amendments missed several important opportunities to fix the LCFS in this 

rulemaking period. However, we can’t go back, so I urge the board to make a few targeted changes before 

finalizing these amendments and to commit to the longer-term work of getting the LCFS in shape to steer 

California towards a clean transportation future. Learning from experience and improving the LCFS over 

time will serve California well and set an example that other jurisdictions can adapt to their own 

circumstances, which is ultimately how California’s policies can have the greatest impact.   
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Comment Log Display
Here is the comment you selected to display.

Comment 24 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - .

First Name Dan

Last Name Kramer

Email Address kramersaccount@gmail.com

Affiliation

Subject Oppose Gasoline Price Increases

11/19/24, 4:43 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8117&virt_num=24 1/3



Comment
Gas prices at the pump are already the highest in the nation,
costing $1.47 more per gallon than the national average due to
California's high gas tax and the required special gasoline blend.
And with the Governors latest proposals on California's refining
industry prices are likely to go even higher 

CARBs proposal will further increase gas prices by 50 cents per
gallon or more. CARB's own projection last year estimated that
their low carbon fuel standard (LCFS) would increase prices by 47
cents per gallon, yet CARB is unwilling to confirm or update this
estimate and is moving forward regardless. This increase would be
devastating for those struggling to get by with  current prices and
inflation on everything from food to electricity. Everyone in
california with the exception of the very wealthy are already
struggling with California's gas prices and sustained inflation may
reconsider their future in the state if gas prices rise even
further. Even those who don't drive would feel the impact through
increased supply chain costs and potential disruptions further
driving up costs on groceries and everything else that includes a
transportation component. I urge CARB to consider the serious
impact this proposal would have on those who have work for a living
and are barely making ends meet. Thank you for your time. 

Attachment

Original File Name

11/19/24, 4:43 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8117&virt_num=24 2/3
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Date and Time Comment Was
Submitted

2024-11-08 09:03:47

If you have any questions or comments please contact Clerk of the Board at (916) 322-5594.

Board Comments Home

11/19/24, 4:43 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8117&virt_num=24 3/3
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Comment Log Display
Here is the comment you selected to display.

Comment 25 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name Jeremy

Last Name Martin

Email Address jmartin@ucsusa.org

Affiliation Union of Concerned Scientists

Subject Resubmission of October 15 Day Change comments

Comment
These were submitted during the October 15 day change rulemaking,
but do not appear from the website to be on the record, so I am
resubmitting them now. 

Attachment www.arb.ca.gov/lists/com-attach/8118-lcfs2024-UCVdOAByVVkKYwZl.pdf

Original File Name UCS Oct 15 day comments.pdf

11/19/24, 3:41 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8118&virt_num=25 1/2

https://www.arb.ca.gov/lists/com-attach/8118-lcfs2024-UCVdOAByVVkKYwZl.pdf


Date and Time Comment Was Submitted 2024-11-08 09:20:05

If you have any questions or comments please contact Clerk of the Board at (916) 322-5594.

Board Comments Home

11/19/24, 3:41 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8118&virt_num=25 2/2
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To: California Air Resources Board 

From: Jeremy Martin  

Date: October 16th, 2024 

Subject: Comments on Low Carbon Fuel Standard October 15-day changes 

Thank you for the opportunity to comment on this important regulation. While several useful changes 

were made to provisions governing transportation electrification in the October 15-day changes, the 

proposed changes pertaining to manure biomethane are a major step backwards and must be rejected.  

The 15-day changes also fail to strengthen the inadequate safeguards for crop-based fuels proposed in 

August, and instead weaken that proposal by delaying its implementation for more of the marketplace. 

These two changes must be remedied before the amendments are finalized. 

Specifically, on biomethane we recommend removing the proposed changes to subsection 95488.9(f)(3) 

(A) and (B) that extend crediting periods for avoided methane and introduce a last-minute grandfathering

provision for manure digester projects that break ground before 2030.

On renewable diesel, subsection 95482(i) should be revised as follows: 

Biomass-based diesel, alternative jet fuel and renewable gasoline produced from soybean oil, 

canola oil, and sunflower oil is eligible for LCFS credits for up to twenty percent combined of 

total biomass-based diesel annual production reporting, by company, based on the following 

transaction types: production in California, produced for import, and import. Any reported 

quantities of biomass-based diesel, alternative jet fuel and renewable gasoline produced from 

soybean oil, canola oil, and sunflower oil in excess of twenty percent on a company-wide basis 

will be assigned the carbon intensity found in Table 7-1 of the LCFS regulation for ULSD in the 

case of bio-based diesel, FJF in the case of alternative jet fuel and CBOB in the case of renewable 

gasoline the carbon intensity benchmark shown in Table 2 in Section 95484(e) for the applicable 

data reporting year, or the certified carbon intensity for the associated fuel pathway – whichever 

is greater. For companies with biomass-based diesel pathways certified prior to the effective date 

of the regulation and for which the percentage of biomass-based diesel produced from soybean oil 

or canola oil was greater than 20 percent of combined reported biodiesel and renewable diesel 

quantities for 2023 LCFS reporting, this provision takes effect beginning January 1, 2028. 

In addition to making these urgent changes before finalizing this rulemaking package, there is additional 

work that must proceed in the months and years to come. More details on why these changes are 

necessary and on the work that must continue next year is below. 

Biomethane 

We strongly oppose the proposed changes to subsection 95488.9(f)(3) (A) and (B) that extend crediting 

periods for avoided methane and introduce a last-minute grandfathering provision for manure digester 

projects that break ground before 2030. The new language in both subsections should be rejected. The 
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Page 2 

changes to 95488.9(f)(3) (A) would extend crediting periods far longer than is economically justified, and 

constitutes an excessive subsidy for dairies paid for by drivers. The changes to 95488.9(f)(3) (B) preempt 

a forthcoming rulemaking and allow credits for avoided methane pollution to continue for decades after 

the underlying regulatory structure that justifies crediting avoided methane emissions has changed. The 

existing rules provide for one 10-year period, which is sufficient to provide regulatory certainty and cover 

the costs of the digester. It is time to phase it out and hold dairies responsible to mitigate their own 

pollution with the same support available to other LCFS pathways.  

The recent analysis of Professor Aaron Smith makes it clear that “after the initial 10-year crediting period, 

there is little economic justification to continue these credits [for avoided methane emissions]”1. 

After the first 10 years, once capital costs have been paid, there is little economic justification for 

digesters to receive prevented methane LCFS credits. At current prices, credits from the RFS, 

plus the component of the LCFS credit stemming from fuel combustion, are more than sufficient 

to cover costs. This statement is particularly pertinent for the two thirds of digester credits 

generated outside the state. The federal program is providing enough to keep these digesters 

running; California drivers are effectively donating additional dollars. 

One result of extending these subsidies will be that economic distortions caused by LCFS subsidies for 

digesters in milk and meat markets across the United States will persist until almost 2050, and in some 

cases longer. CARB has responded to this concern with the claim that there is not clear evidence that 

LCFS subsidies have already led to measurable changes in herd size at dairies with digesters.  While we 

agree that LCFS subsidies are not the only factor responsible for dairy consolidation, extending these 

excessive subsidies after the capital costs of the digesters have been recouped would provide windfall 

profits that tilt the playing field in favor of the largest dairies. This is not necessary or justified to meet 

California’s dairy methane reduction targets.  

CARB initially justified these subsidies because California dairies were not otherwise required to mitigate 

their own methane pollution. As we have discussed in previous comments, it is essential that CARB 

initiates a rulemaking process outside of the LCFS to directly regulate dairy methane emissions as soon as 

possible. The last-minute addition of this consequential grandfathering provision in the LCFS amendment 

inappropriately preempts the discussion of how best to structure regulations on dairies by shielding a 

large number of potentially regulated parties from the impact of the regulation before that important 

regulatory process has even started. The grandfathering provision also locks in this lavish subsidy for 

many years after the technical justification has ended. This means that a substantial share of the credits 

issued by the LCFS will not reflect real emissions reductions based on up-to-date lifecycle analysis.  

Using the LCFS to support digesters means that California drivers end up covering the costs of the 

subsidies for digesters, and not just in California but across the United States. Providing a single 10-year 

crediting period in which digester projects are credited with avoided methane emissions is already a 

generous approach, which covers the costs of investments required to comply with forthcoming 

regulations of dairies. After dairy regulations go into effect and the initial 10-year crediting period 

expires, dairies should be held accountable to mitigate their own pollution.  

1 https://energyathaas.wordpress.com/2024/10/14/how-much-should-dairy-farms-get-paid-for-trapping-
methane/  
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Winding down the counterproductive treatment of avoided methane pollution in an orderly way will help 

ensure that emissions benefits claimed by the LCFS are real and based on up-to-date lifecycle 

assessments.  

Food-based fuels 

The proposal in the August 15-day changes to limit credit generation for vegetable oil-based diesel fuels 

to 20 percent of feedstock enforced on biofuel producers, while a step forward, is inadequate and poorly 

structured. We oppose the proposal in the October 15-day changes to exempt all current pathway holders 

from the limit until 2028. In our comments on the August 15-day changes we suggest several ways the 

present proposal could be made more effective with simple changes so that it could be implemented 

without delay. These include expanding coverage to all fuels including jet fuel, not just diesel, and 

changing the CI assigned to fuel over the 20 percent limit to ULSD in the case of diesel fuels and the 

appropriate fossil comparator in the case of jet fuel or gasoline. We still believe these changes are an 

appropriate short-term expedient to strengthen efficacy of the proposed safeguard.  However, if the staff 

is developing a safeguard to implement starting in 2028, we suggest a more effective structure that caps 

the use of key feedstocks across the whole market.  

Extend the 20 percent limit to all fuels (especially jet fuel) 

As discussed extensively in our earlier comments, it is likely that by 2028 most if not all of the diesel fuel 

consumed in California will be bio-based diesel. The CATS model projects about 3.5 billion gallons of 

total diesel fuel consumption. If 20 percent of this total was produced from vegetable oil, it would require 

more than 2.5 million metric tons of vegetable oil as feedstock, a 60 percent increase over 2023.  

A 60 percent increase in vegetable oil consumption 

by 2028 would already be a large and unsustainable 

increase, but it could end up being much larger 

because the limit on credit generation does not apply 

to jet fuel or gasoline. In 2022, California used as 

much jet fuel as diesel, and jet fuel use is expected to 

rise even as diesel use falls. The federal government 

is increasing policy support for bio-based jet fuel and 

many companies are announcing plans to produce 

bio-based jet fuel. It would be much better to send a 

clear market signal before bio-based jet fuel 

producers make investments to produce vegetable 

oil-based jet fuels rather than waiting until a problem 

arises.  

Apply the fossil USLD Carbon intensity to fuels over the 20 percent limit 

A second fatal flaw in the proposed safeguard is that it does not stop increased diversion of vegetable oil 

to fuel, it merely reduces its compliance value under the LCFS by a modest amount. When an obligated 

party sells vegetable oil-based renewable diesel instead of fossil diesel that fuel is directly and indirectly 

subsidized by 5 distinct mechanisms: LCFS credit generation; avoided LCFS deficit generation associated 

with the fossil diesel the renewable diesel replaces; avoided cap and trade allowances associated with the 

fossil diesel; RIN generation under the federal Renewable Fuel Standard; and federal tax credits. 

Eliminating LCFS credit generation will have a modest impact on the total value of these stacked 

subsidies, and thus may not provide an adequate disincentive to stop the increased use of vegetable oil-
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Residual 
fuel oil
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based fuels. As shown in the figure below, as the LCFS diesel standard gets more stringent, LCFS credits 

become less important than avoided deficits. By 2028 more than half of the compliance value an 

obligated party receives from selling soy-based renewable diesel in place of fossil ultra-low sulfur diesel 

(ULSD) will come from avoided deficits associated with ULSD rather than direct credit generation for the 

renewable diesel. After 2030, credit generation falls rapidly, and disappears entirely by 2035, or even 

sooner if the auto-acceleration mechanism speeds up the compliance schedule. 

If fuels above the 20 percent limit are assigned the CI of ULSD, the disincentive will be larger and will 

remain constant over time. This is a more significant and stable disincentive that will more effectively 

discourage the diversion of food to fuel.  

Use the time before 2028 to fix LSCF credit tracking systems and software to allow for market-wide limits 

If CARB intends to delay implementation for almost all relevant parties until 2028, it should use this time 

to implement a more effective and efficient safeguard.  The proposed safeguard is inadequate because it 

does not prevent continued increases in the diversion of vegetable oil from food to fuel. Strengthening the 

proposal as described above would be an improvement, but adjusting the incentive for producers and 

hoping the market solves the problem is not adequately protective given the severe harm of increasing 

diversion of food to fuel and won’t protect food consumers or stop deforestation. A more direct and 

effective safeguard is needed to guarantee that vegetable oil diversion stops increasing. CARB should 

transition as quickly as possible from a safeguard that adjusts CI scores to a market-wide limit on the 

quantity of vegetable oil used for any fuel.  

A market-wide safeguard should remove all compliance value for vegetable oil feedstock use above the 

cap under California policy (including LCFS credits, avoided LCFS deficits, and reduced cap and trade 

allowances). In other words, fuels above the cap should be treated as equivalent to fossil diesel under all 

California policies. Implementing the cap across the market rather than on individual fuel producers will 

allow each biofuel producer flexibility to use the feedstocks they have access to, compete within the 

market-wide cap, and produce the fuels the market demands, whether that is diesel, jet fuel or gasoline.   

Establishing a market-wide safeguard will require changes to the systems and software used to administer 

the LCFS. Specifically, CARB must tag LCFS credits indicating their origin/feedstock to enable sensible 

limits to be enforced on obligated parties use of credits associated with high-risk feedstocks to 

demonstrate LCFS compliance. CARB should make these changes promptly and once the systems are in 
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place it can replace the inadequate safeguards proposed in these amendments with safeguards that are 

more protective of the environment and food markets. This will address the current problems with 

excessive use of vegetable oil-based fuels but will also make the program stronger, more flexible and 

better able to respond to emerging future challenges.  

While diversion of vegetable oil from food to fuel is the most pressing concern today, the rapidly 

increasing diversion of tallow and used cooking oil from existing markets around the world to California 

is also a concern. These resources are not wastes and will be backfilled in other markets with vegetable 

oil or other resources. Brazil and China are currently exporting a lot of these feedstocks to supply 

California but will need these resources over time to supply their own markets with low carbon fuels. 

California’s climate policies are most impactful when they are transferable, which is not the case with the 

current rapid scaleup of tallow and used cooking oil imports to make fuels in California. 

Also, while use of corn for ethanol has been stable in the last decade, without appropriate safeguards it 

could once again become a major problem in coming years. For the last decade, the E10 blend wall has 

constrained the amount of corn ethanol that is consumed in California. But a pending approval of E15 and 

scale up of ethanol-based jet fuel could lead to a harmful surge in the use of corn-based fuel. The poorly 

designed safeguard proposed in the case of bio-based diesel fuels would not transfer readily to concerns 

about corn, since ethanol producers generally do not have access to alternative feedstocks. Rather than 

waiting until a problem emerges and then taking years to design and implement a workable safeguard, it 

would be better for all market participants if California made it clear in advance that it will not allow 

damaging surges in diversion of food to fuel. Setting a ceiling on food used for fuels before a crisis occurs 

will send a clear market signal and allow fuel producers and obligated parties flexibility to adjust their 

strategies within the guardrails. A market-wide cap on the use of corn for fuel would allow E15 and 

ethanol-based jet fuel to grow gradually and offset declining use of ethanol in E10. This transition could 

be guided by the market while still providing an assurance that a boom in the use of corn-based fuels does 

not become a disruptive crisis like the recent renewable diesel boom.  
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Comment
California Air Resources Board
1001 I Street
Sacramento, CA 95814
RE: Proposed Amendments to the Low Carbon Fuel Standard Regulation
- OPPOSE
Dear Chair Randolph and CARB Board Members,
I am writing on behalf of the Kern County Board of Supervisors to
express our serious concerns with
the proposed "Second 15-Day Changes" to the Low Carbon Fuel
Standard (LCFS) regulations.
Specifically, we are perplexed by the seemingly arbitrary
requirements to limit LCFS crediting to
hydrogen that is at least 80% renewable starting in 2030 and the
prohibition of blue hydrogen from
generating credits beginning in 2035. The proposed changes outlined
in Section 95482(h) will add
unnecessary complexity and limit cost-e�ective
decarbonization options for the state. Furthermore,
the changes are likely to create market uncertainty for hydrogen
suppliers and discourage investment
in future projects that are critical to Kern's economic development
strategy.
Kern has been integral in helping the state achieve its current
levels of renewable energy generation.
We have sited and permitted over 21,000 MW of renewable wind and
solar and over 17,000 MWh of
lithium battery storage. The County has also invested in Department
of Energy LEAP grants in an e�ort
to diversify our economy and advance the state's ambitious climate
goals. Last week, our Board
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approved California's first ever carbon capture and storage (CCS)
project which included a final
environmental impact report containing hundreds of conditions and
mitigation measures to ensure
the safety of our community. These projects highlight Kern's
strategic initiative and forward thinking
aimed at attracting clean energy industries to our county,
including hydrogen.
The proposed change to prohibit credits for blue hydrogen by 2035
completely ignores the time it
takes to construct projects in California due to CEQA. As it stands
today, this type of project would
not be operational until 2027 at the earliest, leaving only eight
years for a project to make use of the
credits. Such a short timeframe essentially makes these types of
projects uneconomical. Current
projections suggest that hydrogen fuel for heavy trucks is not
expected to achieve 80-100% of market
share until at least 2050, with no assurances that even those
target goals can be achieved. Green
hydrogen is operationally unproven and requires accessory solar
installations that make siting these
projects a challenge.
In addition, limitations on electricity connections and the use of
solar owned by large-scale
commercial producers need to be addressed by the California Energy
Commission, California
Independent System Operator, and California Public Utilities
Commission to make green hydrogen a
viable option. These regulatory agencies must engage in rulemaking
on these critical issues if green

11/19/24, 4:43 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8119&virt_num=26 3/6



hydrogen is to play a role in the state's energy transition plan.
A more appropriate approach to the hydrogen dilemma would be to
scale up the period for blue
hydrogen crediting to at least 2045 to better align with the
state's renewable energy production goals.
With review under CEQA and full mitigation of criteria pollutants
down to "no net increase" through
capture and permanent storage of CO2, these projects could make
tangible impacts right now while
the issues hampering green hydrogen are ironed out. The 2035 sunset
is a departure from a
technology-neutral, market-based approach and sends a clear message
to investors that California's
regulatory agencies may arbitrarily change rules and negatively
impact the investment landscape.
Investors need certainty. This change will inevitably and
unnecessarily strand existing assets and
deter future investments. The LCFS should continue to preserve
consumer choice by providing a level
playing field for all technologies, embracing fuel- and
technology-neutral principles that focus on the
meaningful and timely reduction of greenhouse gas emissions.
Here at home, Kern is doing its part to keep the lights on for
Californians and find solutions that will
help the state achieve its long-term climate goals. The impending
loss of close to $80 million per year
that the local oil and gas industry contributes directly and
indirectly to our bottom line cannot be
ignored. These revenues provide essential services and contribute
to the overall quality of life our
residents expect and deserve. We're looking for common sense
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policies from our state government
and regulatory agencies that promote economic diversification and
prosperity, not prevent it before
it even begins. Your Board has an opportunity to make sure that
happens.
For these reasons, the Kern County Board of Supervisors
respectfully opposes the proposed changes
outlined in Section 95482(h) and asks CARB to delay this vote to
allow your sta�, interested
stakeholders, and the public more time to analyze the long-term
economic impacts these policies
will have on California. There simply needs to be more time and
opportunity to properly vet these
critical issues.
Sincerely,
David Couch, Chairman
Kern County Board of Supervisors
cc: The Honorable Gavin Newsom, Governor of California
Honorable Members, Kern legislative delegation
California State Association of Counties
Kern County Planning and Natural Resources Department
Shaw Yoder Antwih Schmelzer & Lange
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October 31, 2024 

Liane M. Randolph, Chair 
California Air Resources Board 
1001 I Street 
Sacramento, CA 95814

RE: Proposed Amendments to the Low Carbon Fuel Standard Regulation - OPPOSE 

Dear Chair Randolph and CARB Board Members, 

I am writing on behalf of the Kern County Board of Supervisors to express our serious concerns with 
the proposed “Second 15-Day Changes” to the Low Carbon Fuel Standard (LCFS) regulations.  

Specifically, we are perplexed by the seemingly arbitrary requirements to limit LCFS crediting to 
hydrogen that is at least 80% renewable starting in 2030 and the prohibition of blue hydrogen from 
generating credits beginning in 2035. The proposed changes outlined in Section 95482(h) will add 
unnecessary complexity and limit cost-eƯective decarbonization options for the state. Furthermore, 
the changes are likely to create market uncertainty for hydrogen suppliers and discourage investment 
in future projects that are critical to Kern’s economic development strategy.  

Kern has been integral in helping the state achieve its current levels of renewable energy generation. 
We have sited and permitted over 21,000 MW of renewable wind and solar and over 17,000 MWh of 
lithium battery storage. The County has also invested in Department of Energy LEAP grants in an eƯort 
to diversify our economy and advance the state’s ambitious climate goals. Last week, our Board 
approved California’s first ever carbon capture and storage (CCS) project which included a final 
environmental impact report containing hundreds of conditions and mitigation measures to ensure 
the safety of our community. These projects highlight Kern’s strategic initiative and forward thinking 
aimed at attracting clean energy industries to our county, including hydrogen.     

The proposed change to prohibit credits for blue hydrogen by 2035 completely ignores the time it 
takes to construct projects in California due to CEQA. As it stands today, this type of project would 
not be operational until 2027 at the earliest, leaving only eight years for a project to make use of the 
credits. Such a short timeframe essentially makes these types of projects uneconomical. Current 
projections suggest that hydrogen fuel for heavy trucks is not expected to achieve 80-100% of market 
share until at least 2050, with no assurances that even those target goals can be achieved. Green 
hydrogen is operationally unproven and requires accessory solar installations that make siting these 
projects a challenge.  
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In addition, limitations on electricity connections and the use of solar owned by large-scale 
commercial producers need to be addressed by the California Energy Commission, California 
Independent System Operator, and California Public Utilities Commission to make green hydrogen a 
viable option. These regulatory agencies must engage in rulemaking on these critical issues if green 
hydrogen is to play a role in the state’s energy transition plan.  

A more appropriate approach to the hydrogen dilemma would be to scale up the period for blue 
hydrogen crediting to at least 2045 to better align with the state’s renewable energy production goals. 
With review under CEQA and full mitigation of criteria pollutants down to “no net increase” through 
capture and permanent storage of CO2, these projects could make tangible impacts right now while 
the issues hampering green hydrogen are ironed out. The 2035 sunset is a departure from a 
technology-neutral, market-based approach and sends a clear message to investors that California’s 
regulatory agencies may arbitrarily change rules and negatively impact the investment landscape. 
Investors need certainty. This change will inevitably and unnecessarily strand existing assets and 
deter future investments. The LCFS should continue to preserve consumer choice by providing a level 
playing field for all technologies, embracing fuel- and technology-neutral principles that focus on the 
meaningful and timely reduction of greenhouse gas emissions.       

Here at home, Kern is doing its part to keep the lights on for Californians and find solutions that will 
help the state achieve its long-term climate goals. The impending loss of close to $80 million per year 
that the local oil and gas industry contributes directly and indirectly to our bottom line cannot be 
ignored. These revenues provide essential services and contribute to the overall quality of life our 
residents expect and deserve. We’re looking for common sense policies from our state government 
and regulatory agencies that promote economic diversification and prosperity, not prevent it before 
it even begins. Your Board has an opportunity to make sure that happens.    

For these reasons, the Kern County Board of Supervisors respectfully opposes the proposed changes 
outlined in Section 95482(h) and asks CARB to delay this vote to allow your staƯ, interested 
stakeholders, and the public more time to analyze the long-term economic impacts these policies 
will have on California. There simply needs to be more time and opportunity to properly vet these 
critical issues.   

Sincerely, 

David Couch, Chairman 
Kern County Board of Supervisors 

cc: The Honorable Gavin Newsom, Governor of California 
Honorable Members, Kern legislative delegation 
California State Association of Counties 
Kern County Planning and Natural Resources Department 
Shaw Yoder Antwih Schmelzer & Lange      
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Comment
Dear Chair Randolph and CARB Board Members,
I am writing on behalf of the Kern County Board of Supervisors to
express our serious concerns with
the proposed "Second 15-Day Changes" to the Low Carbon Fuel
Standard (LCFS) regulations.
Specifically, we are perplexed by the seemingly arbitrary
requirements to limit LCFS crediting to
hydrogen that is at least 80% renewable starting in 2030 and the
prohibition of blue hydrogen from
generating credits beginning in 2035. The proposed changes outlined
in Section 95482(h) will add
unnecessary complexity and limit cost-e�ective
decarbonization options for the state. Furthermore,
the changes are likely to create market uncertainty for hydrogen
suppliers and discourage investment
in future projects that are critical to Kern's economic development
strategy.
Kern has been integral in helping the state achieve its current
levels of renewable energy generation.
We have sited and permitted over 21,000 MW of renewable wind and
solar and over 17,000 MWh of
lithium battery storage. The County has also invested in Department
of Energy LEAP grants in an e�ort
to diversify our economy and advance the state's ambitious climate
goals. Last week, our Board
approved California's first ever carbon capture and storage (CCS)
project which included a final
environmental impact report containing hundreds of conditions and
mitigation measures to ensure
the safety of our community. These projects highlight Kern's
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strategic initiative and forward thinking
aimed at attracting clean energy industries to our county,
including hydrogen.
The proposed change to prohibit credits for blue hydrogen by 2035
completely ignores the time it
takes to construct projects in California due to CEQA. As it stands
today, this type of project would
not be operational until 2027 at the earliest, leaving only eight
years for a project to make use of the
credits. Such a short timeframe essentially makes these types of
projects uneconomical. Current
projections suggest that hydrogen fuel for heavy trucks is not
expected to achieve 80-100% of market
share until at least 2050, with no assurances that even those
target goals can be achieved. Green
hydrogen is operationally unproven and requires accessory solar
installations that make siting these
projects a challenge.
In addition, limitations on electricity connections and the use of
solar owned by large-scale
commercial producers need to be addressed by the California Energy
Commission, California
Independent System Operator, and California Public Utilities
Commission to make green hydrogen a
viable option. These regulatory agencies must engage in rulemaking
on these critical issues if green
hydrogen is to play a role in the state's energy transition plan.
A more appropriate approach to the hydrogen dilemma would be to
scale up the period for blue
hydrogen crediting to at least 2045 to better align with the
state's renewable energy production goals.
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With review under CEQA and full mitigation of criteria pollutants
down to "no net increase" through
capture and permanent storage of CO2, these projects could make
tangible impacts right now while
the issues hampering green hydrogen are ironed out. The 2035 sunset
is a departure from a
technology-neutral, market-based approach and sends a clear message
to investors that California's
regulatory agencies may arbitrarily change rules and negatively
impact the investment landscape.
Investors need certainty. This change will inevitably and
unnecessarily strand existing assets and
deter future investments. The LCFS should continue to preserve
consumer choice by providing a level
playing field for all technologies, embracing fuel- and
technology-neutral principles that focus on the
meaningful and timely reduction of greenhouse gas emissions.
Here at home, Kern is doing its part to keep the lights on for
Californians and find solutions that will
help the state achieve its long-term climate goals. The impending
loss of close to $80 million per year
that the local oil and gas industry contributes directly and
indirectly to our bottom line cannot be
ignored. These revenues provide essential services and contribute
to the overall quality of life our
residents expect and deserve. We're looking for common sense
policies from our state government
and regulatory agencies that promote economic diversification and
prosperity, not prevent it before
it even begins. Your Board has an opportunity to make sure that
happens.
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For these reasons, the Kern County Board of Supervisors
respectfully opposes the proposed changes
outlined in Section 95482(h) and asks CARB to delay this vote to
allow your sta�, interested
stakeholders, and the public more time to analyze the long-term
economic impacts these policies
will have on California. There simply needs to be more time and
opportunity to properly vet these
critical issues.
Sincerely,
David Couch, Chairman
Kern County Board of Supervisors
cc: The Honorable Gavin Newsom, Governor of California
Honorable Members, Kern legislative delegation
California State Association of Counties
Kern County Planning and Natural Resources Department
Shaw Yoder Antwih Schmelzer & Lange

Attachment www.arb.ca.gov/lists/com-attach/8120-lcfs2024-WzdXNFE3AjYCYVA+.pdf

Original File Name LEGGEN Proposed Amendments to LCFS Regulation (CARB) - OPPOSE
signed.pdf

Date and Time Comment Was
Submitted

2024-11-08 09:28:17
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11/19/24, 3:42 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8120&virt_num=27 5/6

https://www.arb.ca.gov/lists/com-attach/8120-lcfs2024-WzdXNFE3AjYCYVA+.pdf
mailto:cotb@arb.ca.gov


Board Comments Home

11/19/24, 3:42 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8120&virt_num=27 6/6

https://www.arb.ca.gov/lispub/comm/iframe_bclist.php


 
 
 
 
 
 
 
 
 
October 31, 2024 
 
 
Liane M. Randolph, Chair 
California Air Resources Board 
1001 I Street 
Sacramento, CA 95814
 
RE: Proposed Amendments to the Low Carbon Fuel Standard Regulation - OPPOSE 
 
Dear Chair Randolph and CARB Board Members, 
 
I am writing on behalf of the Kern County Board of Supervisors to express our serious concerns with 
the proposed “Second 15-Day Changes” to the Low Carbon Fuel Standard (LCFS) regulations.  
 
Specifically, we are perplexed by the seemingly arbitrary requirements to limit LCFS crediting to 
hydrogen that is at least 80% renewable starting in 2030 and the prohibition of blue hydrogen from 
generating credits beginning in 2035. The proposed changes outlined in Section 95482(h) will add 
unnecessary complexity and limit cost-eƯective decarbonization options for the state. Furthermore, 
the changes are likely to create market uncertainty for hydrogen suppliers and discourage investment 
in future projects that are critical to Kern’s economic development strategy.  
 
Kern has been integral in helping the state achieve its current levels of renewable energy generation. 
We have sited and permitted over 21,000 MW of renewable wind and solar and over 17,000 MWh of 
lithium battery storage. The County has also invested in Department of Energy LEAP grants in an eƯort 
to diversify our economy and advance the state’s ambitious climate goals. Last week, our Board 
approved California’s first ever carbon capture and storage (CCS) project which included a final 
environmental impact report containing hundreds of conditions and mitigation measures to ensure 
the safety of our community. These projects highlight Kern’s strategic initiative and forward thinking 
aimed at attracting clean energy industries to our county, including hydrogen.     
 
The proposed change to prohibit credits for blue hydrogen by 2035 completely ignores the time it 
takes to construct projects in California due to CEQA. As it stands today, this type of project would 
not be operational until 2027 at the earliest, leaving only eight years for a project to make use of the 
credits. Such a short timeframe essentially makes these types of projects uneconomical. Current 
projections suggest that hydrogen fuel for heavy trucks is not expected to achieve 80-100% of market 
share until at least 2050, with no assurances that even those target goals can be achieved. Green 
hydrogen is operationally unproven and requires accessory solar installations that make siting these 
projects a challenge.  



In addition, limitations on electricity connections and the use of solar owned by large-scale 
commercial producers need to be addressed by the California Energy Commission, California 
Independent System Operator, and California Public Utilities Commission to make green hydrogen a 
viable option. These regulatory agencies must engage in rulemaking on these critical issues if green 
hydrogen is to play a role in the state’s energy transition plan.  
 
A more appropriate approach to the hydrogen dilemma would be to scale up the period for blue 
hydrogen crediting to at least 2045 to better align with the state’s renewable energy production goals. 
With review under CEQA and full mitigation of criteria pollutants down to “no net increase” through 
capture and permanent storage of CO2, these projects could make tangible impacts right now while 
the issues hampering green hydrogen are ironed out. The 2035 sunset is a departure from a 
technology-neutral, market-based approach and sends a clear message to investors that California’s 
regulatory agencies may arbitrarily change rules and negatively impact the investment landscape. 
Investors need certainty. This change will inevitably and unnecessarily strand existing assets and 
deter future investments. The LCFS should continue to preserve consumer choice by providing a level 
playing field for all technologies, embracing fuel- and technology-neutral principles that focus on the 
meaningful and timely reduction of greenhouse gas emissions.       
 
Here at home, Kern is doing its part to keep the lights on for Californians and find solutions that will 
help the state achieve its long-term climate goals. The impending loss of close to $80 million per year 
that the local oil and gas industry contributes directly and indirectly to our bottom line cannot be 
ignored. These revenues provide essential services and contribute to the overall quality of life our 
residents expect and deserve. We’re looking for common sense policies from our state government 
and regulatory agencies that promote economic diversification and prosperity, not prevent it before 
it even begins. Your Board has an opportunity to make sure that happens.    
 
For these reasons, the Kern County Board of Supervisors respectfully opposes the proposed changes 
outlined in Section 95482(h) and asks CARB to delay this vote to allow your staƯ, interested 
stakeholders, and the public more time to analyze the long-term economic impacts these policies 
will have on California. There simply needs to be more time and opportunity to properly vet these 
critical issues.   
 
Sincerely, 
 
 
 
 
 
David Couch, Chairman 
Kern County Board of Supervisors 
 
cc: The Honorable Gavin Newsom, Governor of California 

Honorable Members, Kern legislative delegation 
 California State Association of Counties 

Kern County Planning and Natural Resources Department 
 Shaw Yoder Antwih Schmelzer & Lange      



CBE Comment on Recirculated Draft EIA for the Proposed LCFS Program  
 

 
November 11, 2024 
 
Chair Liane Randolph and 
Members of the Board 
California Air Resources Board 
1001 I Street 
Sacramento, CA 95814 
cotb@arb.ca.gov  
 
Submitted via CARB’s online Comment Submittal   
 
Re: Comments and Materials Relevant to the Board’s Consideration of the Low Carbon 
Fuel Standard   
 
Dear Chair Randolph and Members of the Board,  
 
Please see the file included in the link below for materials relevant to the consideration of the 
Low Carbon Fuel Standard by the California Air Resources Board.  
 
https://www.dropbox.com/scl/fi/yvmftch0w03cvqorvmkic/CBE-LCFS-Record-Attachments-
11.7.24-Final.pdf?rlkey=xpgowintb2favvxfgyf7j7j7r&st=pjzqkpru&dl=0  
 
 
Sincerely,  
 
Lauren Gallagher  
Attorney Legal Fellow  
Communities for a Better Environment.  
 
 
 

mailto:cotb@arb.ca.gov
https://www.dropbox.com/scl/fi/yvmftch0w03cvqorvmkic/CBE-LCFS-Record-Attachments-11.7.24-Final.pdf?rlkey=xpgowintb2favvxfgyf7j7j7r&st=pjzqkpru&dl=0
https://www.dropbox.com/scl/fi/yvmftch0w03cvqorvmkic/CBE-LCFS-Record-Attachments-11.7.24-Final.pdf?rlkey=xpgowintb2favvxfgyf7j7j7r&st=pjzqkpru&dl=0
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November 7, 2024 

Chair Liane Randolph and 
Members of the Board 
California Air Resources Board 
1001 I Street 
Sacramento, CA 95814 
cotb@arb.ca.gov  

Submitted via CARB’s online Comment Submittal   

Re: CBE Comments and Attachments Related to the Low Carbon Fuel Standard 
Regulation 

Dear Chair Randolph and Members of the Board, 

Communities for a Better Environment (“CBE”) hereby submits to the record the 
following attachments referenced in CBE comments throughout the rulemaking process opened 
on December 19, 2023, for the purpose of amending the Low Carbon Fuel Standard (“LCFS”) 
Program. The documents enclosed are listed below:  

CBE Comments: 
1. CBE Comments on the Proposed 2024 Low Carbon Fuel Standard Regulation, Feb. 20,

2024.
2. CBE Comments on the Proposed Modifications (15-Day Changes) Low Carbon Fuel

Standard, Aug. 27, 2024.
3. CBE Comment on the Recirculated Draft Environmental Impact Analysis for the

Proposed Low Carbon Fuel Standard Regulation, Sept. 30, 2024.

Attachments: 
1. Air Quality Standards and Attainment Status, Bay Area Air Quality Mgmt. Dist., (last

visited Aug. 26, 2024), https://www.baaqmd.gov/about-air-quality/research-and-data/air-
quality-standards-and-attainment-status.

2. Arjun Makhijani & Thom Hersbach, Hydrogen: What Good Is It?, Inst. For Energy an
Env’l Research, at 14 (Jan. 2024), https://ieer.org/wp/wp-content/uploads/2024/01/What-
Good-is-Hydrogen-IEER-report-for-Just-Solutions-January-2024.pdf.

3. Assembly Bill 32 Environmental Justice Advisory Committee Recommendations to the
California Air Resources Board on the Low Carbon Fuel Standard Regulation Updates
(Aug. 28, 2023), https://ww2.arb.ca.gov/sites/default/files/2023-

mailto:cotb@arb.ca.gov
https://www.baaqmd.gov/about-air-quality/research-and-data/air-quality-standards-and-attainment-status
https://www.baaqmd.gov/about-air-quality/research-and-data/air-quality-standards-and-attainment-status
https://ieer.org/wp/wp-content/uploads/2024/01/What-Good-is-Hydrogen-IEER-report-for-Just-Solutions-January-2024.pdf
https://ieer.org/wp/wp-content/uploads/2024/01/What-Good-is-Hydrogen-IEER-report-for-Just-Solutions-January-2024.pdf
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08/EJAC%20DRAFT%20Low%20Carbon%20Fuel%20Standard%20Recommendations
%20Version%202%20082823.pdf. 

4. Cal. Air Res. Bd., Appendix F to Initial Statement of Reasons: Methodologies for
Estimating Potential GHG and Criteria Pollutant Emissions Changes Due to the
Proposed LCFS Amendments (Mar. 6, 2018),
https://www.arb.ca.gov/regact/2018/lcfs18/appf.pdf?_ga=2.136358512.1729481274.1707
759900-1149230758.1693940701.

5. CAL. AIR RESOURCES BD., 2023 LCFS REPORTING TOOL (LRT) QUARTERLY DATA
SUMMARY REPORT NO. 1 (2024), https://ww2.arb.ca.gov/sites/default/files/2024-
07/Q1%202024%20Data%20Summary.pdf/.

6. Cal. Air Resources Bd., Low Emission Diesel (LED) Study: Biodiesel and Renewable
Diesel Emissions in Legacy and New Technology Diesel Engines (2021),
https://ww2.arb.ca.gov/resources/documents/low-emission-diesel-led-study-biodiesel-
and-renewable-diesel-emissions-legacy.

7. CAL. CODE REGS. TIT. 14, § 15065.
8. CAL. CODE REGS. TIT. 14, § 15088.5.
9. CAL. CODE REGS. TIT. 14, § 15124.
10. CAL. CODE REGS. TIT. 17, § 60004.2.
11. CAL. CODE REGS. TIT. 14, § 15126.6.
12. CAL. CODE REGS. TIT. 17, § 95495.
13. CAL. HEALTH & SAFETY CODE § 38560
14. CAL. HEALTH & SAFETY CODE § 38560.5.
15. CAL. HEALTH & SAFETY CODE § 38562.
16. CAL. PUB. RESOURCES CODE § 21061.1.
17. CAL. PUB. RESOURCES CODE § 21002.1.
18. CalEnviroScreen 4.0, Cal. Off. Env’t Health Hazard Assessment,

https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/Cal
EnviroScreen-4_0/?org=OEH, search for census tract 6013320001.

19. CalEnviroScreen 4.0, Cal. Off. Env’t Health Hazard Assessment,
https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/Cal
EnviroScreen-4_0/?org=OEH, search for census tracts 6013315000

20. CalEnviroScreen 4.0, Cal. Off. Env’t Health Hazard Assessment,
https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/Cal
EnviroScreen-4_0/?org=OEH, search for census tracts 6013320004

21. California Air Resources Board, Detailed Analysis for Indirect Land Use Change I-20–21
(2015),
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/iluc_assessment/iluc_analysis.
pdf.

22. California Energy Commission, Medium- and Heavy-Duty Zero-Emission Vehicles in
California, (May 1, 2024), https://www.energy.ca.gov/data-reports/energy-almanac/zero-
emission-vehicle-and-infrastructure-statistics-collection/medium.

23. California Oil Refinery Locations and Capacities, Cal. Energy Comm. (Sep. 1, 2023),
https://www.energy.ca.gov/data-reports/energy-almanac/californias-petroleum-
market/californias-oil-refineries

24. California’s 2022 Climate Change Scoping Plan Fact Sheet, California Air Resources
Board (Jun. 16, 2022), https://ww2.arb.ca.gov/resources/fact-sheets/californias-2022-

https://www.arb.ca.gov/regact/2018/lcfs18/appf.pdf?_ga=2.136358512.1729481274.1707759900-1149230758.1693940701
https://www.arb.ca.gov/regact/2018/lcfs18/appf.pdf?_ga=2.136358512.1729481274.1707759900-1149230758.1693940701
https://ww2.arb.ca.gov/sites/default/files/2024-07/Q1%202024%20Data%20Summary.pdf/
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https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/CalEnviroScreen-4_0/?org=OEH
https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/CalEnviroScreen-4_0/?org=OEH
https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/CalEnviroScreen-4_0/?org=OEH
https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/CalEnviroScreen-4_0/?org=OEH
https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/CalEnviroScreen-4_0/?org=OEH
https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/CalEnviroScreen-4_0/?org=OEH
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/iluc_assessment/iluc_analysis.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/iluc_assessment/iluc_analysis.pdf
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climate-change-scoping-plan-fact-
sheet#:~:text=The%20Draft%202022%20Scoping%20Plan,and%20gas%20extraction%2
C%20and%20refining. 

25. CBE Comments on the Draft Recirculated Environmental Assessment (REA) for the 2022
Scoping Plan at 6 (Oct 24, 2022), https://www.arb.ca.gov/lists/com-attach/41-sp22-
recirc-ea-ws-B2RRNVUxAw8BZFU6.pdf.

26. CEJA Draft Scoping Plan Sector-Specific Comments at 20–27 (Jun. 24, 2022),
https://www.arb.ca.gov/lists/com-attach/4459-scopingplan2022-
UDMAY1Y9V2VQCQBk.pdf.

27. CAL. CODE REGS. TIT. 14, § 15126.
28. Climate Impacts of Hydrogen and Methane Emissions Can Considerably Reduce the

Climate Benefits across Key Hydrogen Use Cases and Time Scales Env’tal Science and
Technology (Feb. 2024), https://pubs.acs.org/doi/10.1021/acs.est.3c09030.

29. Colin Murphy & Jin Wook Ro, Updated Fuel Portfolio Scenario Modeling to Inform
2024 Low Carbon Fuel Standard Rulemaking, U.C. Davis Policy Institute for Energy,
Environment, and the Economy (2024), https://escholarship.org/uc/item/5wf035p8.

30. Comments on Phillips 66 – Application No. B0241 for Three Low-Carbon Fuel Standard
Tier 2 Fuel Pathways, submitted by Communities for a Better Environment & Natural
Resources Defense Council (Dec. 17, 2021), available at
https://www.arb.ca.gov/lists/com-attach/905-tier2lcfspathways-ws-
BXVdbVRjBAhWPABj.pdf?_ga=2.161580924.1729481274.1707759900-
1149230758.1693940701.

31. Comments on Tier 2 Pathway Application No. B0520, submitted by University of
California, Davis Policy Institute for Energy, Environment, and the Economy (Dec. 13,
2023), https://ww2.arb.ca.gov/public-comments/lcfs-fuel-pathways-public-
comments/webform/submission/7161.

32. Comments on Tier 2 Pathway Application No. B0520, submitted by Communities for a
Better Environment (Dec. 13, 2023), https://ww2.arb.ca.gov/public-comments/lcfs-fuel-
pathways-public-comments/webform/submission/7151.

33. Communities for a Better Environment v. County of Contra Costa, Contra Costa County
Superior Court Case No. N22-1080, at 17 (Jul. 21, 2023);

34. Communities for a Better Environment v. County of Contra Costa, Contra Costa County
Superior Court Case No. N22-1091 (Jul. 21, 2023).

35. Contra Costa Cnty. Dep’t of Conservation and Dev., Draft Environmental Impact Report
(County File# CDLP20-02040) (Oct. 2021),
https://www.contracosta.ca.gov/DocumentCenter/View/72880/Rodeo-Renewed-Project-
DEIR-October-2021-PDF.

36. Contra Costa Cnty. Dep’t of Conservation and Dev., Draft Environmental Impact Report
Vol. I (County File# CDLP20-02046) (Oct. 2021),
https://www.contracosta.ca.gov/DocumentCenter/View/72957/Martinez-Refinery-
Renewable-Fuels-DEIR-Vol-1-Complete-DEIR.

37. Dan Lashof, EPA’s New Renewable Fuel Standard Will Increase Global Carbon
Emissions – Not Lower Them, World Resources Inst. (Jul. 3, 2023),
https://www.wri.org/insights/us-renewable-fuel-standards-emissions-impact.

https://ww2.arb.ca.gov/resources/fact-sheets/californias-2022-climate-change-scoping-plan-fact-sheet#:%7E:text=The%20Draft%202022%20Scoping%20Plan,and%20gas%20extraction%2C%20and%20refining
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https://www.arb.ca.gov/lists/com-attach/4459-scopingplan2022-UDMAY1Y9V2VQCQBk.pdf
https://pubs.acs.org/doi/10.1021/acs.est.3c09030
https://escholarship.org/uc/item/5wf035p8
https://www.arb.ca.gov/lists/com-attach/905-tier2lcfspathways-ws-BXVdbVRjBAhWPABj.pdf?_ga=2.161580924.1729481274.1707759900-1149230758.1693940701
https://www.arb.ca.gov/lists/com-attach/905-tier2lcfspathways-ws-BXVdbVRjBAhWPABj.pdf?_ga=2.161580924.1729481274.1707759900-1149230758.1693940701
https://www.arb.ca.gov/lists/com-attach/905-tier2lcfspathways-ws-BXVdbVRjBAhWPABj.pdf?_ga=2.161580924.1729481274.1707759900-1149230758.1693940701
https://ww2.arb.ca.gov/public-comments/lcfs-fuel-pathways-public-comments/webform/submission/7161
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38. David M. Lapola et al., Indirect land-use changes can overcome carbon savings from
biofuels in Brazil, 107 PNAS 3388 (2010),
http://www.pnas.org/content/107/8/3388.full.pdf+html.

39. Elena Krieger et al., Green Hydrogen Proposals Across California, PSE Healthy Energy,
(May 21, 2024) https://www.psehealthyenergy.org/work/green-hydrogen-proposals-
across-california/.

40. Environmental & Social Justice Action Plan, Version 2.0, Cal. Public Utilities
Commission (April 7, 2022) https://www.cpuc.ca.gov/-/media/cpuc-
website/divisions/news-and-outreach/documents/news-office/key-issues/esj/esj-action-
plan-v2jw.pdf.

41. Environmental Justice and Transportation, U.S. Env’t Prot. Agency,
https://www.epa.gov/mobile-source-pollution/environmental-justice-and-
transportation#:~:text=Pollution%20from%20the%20transportation%20sector,disproporti
onate%20exposures%20to%20this%20pollution.

42. Equity Principles for Hydrogen: Environmental Justice Position on Green Hydrogen in
California, Communities for a Better Env’t (Oct. 10, 2023), https://www.cbecal.org/wp-
content/uploads/2023/10/Equity-Hydrogen-Initiative-Shared-Hydrogen-Position-1.pdf.

43. Erica Yee & Hannah Getahun, A hot spot for polluted air: By the numbers, CalMatters
(Feb. 1, 2022),  https://calmatters.org/environment/2022/02/california-environmental-
justice-by-the-numbers/.

44. Food & Water Watch, The Proof Is in the Pluming: Factory Farm Biogas Has no Place in
the Low Carbon Fuel Standard (2024),
https://www.foodandwaterwatch.org/2024/02/01/new-analysis-identifies-significant-
methane-releases-at-california-mega-
dairies/#:~:text=A%20new%20Food%20%26%20Water%20Watch,signature%20Low%
20Carbon%20Fuel%20Standard.

45. Friends of the Eel River v. Sonoma Cty. Water Agency, 108 Cal. App. 4th 859, 868-69
(2003).

46. Health officials conduct surprise inspection at Martinez refinery after recent incidents,
ABC7 News (Dec. 26, 2023), https://abc7news.com/martinez-refining-company-surprise-
inspection-refinery-flaring-air-quality/14228185/.

47. Jane O’Malley et al., Setting a Lipids Cap under the California Low Carbon Fuel
Standard 4 fig. 2 (2022), https://theicct.org/wpcontent/uploads/2022/08/lipids-cap-ca-
lcfs-aug22.pdf.

48. Jeremy Martin, A Cap on Vegetable Oil-Based Fuels Will Stabilize and Strengthen
California’s Low Carbon Fuel Standard, The Equation (Jan. 30, 2024),
https://blog.ucsusa.org/jeremy-martin/a-cap-on-vegetable-oil-based-fuels-will-stabilize-
and-strengthen-californias-low-carbon-fuel-standard/.

49. Jeremy Martin, Everything You Wanted to Know About Biodiesel and Renewable Diesel.
Charts and Graphs Included, The Equation (Jan. 10, 2024),
https://blog.ucsusa.org/jeremy-martin/all-about-biodiesel-and-renewable-diesel/.

50. Katie Lauer, Biofuel is poised to usurp crude oil refining in the Bay Area. But are their
‘renewable’ fuels a green solution or ‘greenwashing’?, East Bay Times (Feb. 4, 2024),
https://eastbaytimes.com/2024/02/04/biofuel-is-poised-to-usurp-crude-oil-refining-in-the-
bay-area-but-are-their-renewable-fuels-a-green-solution-or-greenwashing/.

51. Kings Cty. Farm Bureau v. City of Hanford, 221 Cal. App. 3d 692 (1990).
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February 20, 2024 

Via electronic submittal 

Chair Liane Randolph and 

Members of the Board 

California Air Resources Board 

1001 I Street 

Sacramento, CA 95814 

cotb@arb.ca.gov 

Re: CBE Comments on the Proposed 2024 Low Carbon Fuel Standard Regulation 

Dear Chair Randolph and Members of the Board: 

Communities for a Better Environment (“CBE”) writes in opposition to the Proposed 

2024 Low Carbon Fuel Standard (“LCFS”) Regulation. CBE is an Environmental Justice (“EJ”) 

organization, representing East Oakland, Wilmington, Richmond, Southeast Los Angeles, and 

surrounding communities, heavily impacted by fossil fuel pollution from mobile sources, oil 

refineries and drilling operations, power plants, and many other sources.  

CBE supports the recommendations provided to CARB by the Environmental Justice 

Advisory Committee.1 CBE has also submitted comments alongside other EJ organizations titled 

“Climate and Environmental Justice Organizations Recommendations for the LCFS,” and we 

support the full set of demands included in that letter. This comment focuses on a more specific 

set of issues that are highly important for California communities living alongside oil refineries 

and other fossil fuel infrastructure.  

The Low Carbon Fuel Standard, one of the most consequential regulations serving 

California’s climate targets, must follow the requirements and principles of California’s climate 

laws. AB 32 instructs CARB to design greenhouse gas emission reduction measures “in a 

manner that is equitable [and] seeks to minimize costs and maximize the total benefits to 

California,”2 and ensure that these measures “do not disproportionately impact low-income 

communities”3 or interfere with “efforts to achieve and maintain federal and state ambient air 

quality standards and to reduce toxic air contaminant emissions.”4 

Unfortunately, the proposal described in the Initial Statement of Reasons (“ISOR”) does 

not follow these statutory requirements. This comment provides detail on the following reasons 

why CARB must make critical changes to the proposal:  

1 Assembly Bill 32 Environmental Justice Advisory Committee Recommendations to the California Air Resources 

Board on the Low Carbon Fuel Standard Regulation Updates (Aug. 28, 2023), 

https://ww2.arb.ca.gov/sites/default/files/2023-

08/EJAC%20DRAFT%20Low%20Carbon%20Fuel%20Standard%20Recommendations%20Version%202%200828

23.pdf.
2 CAL. HEALTH & SAFETY CODE § 38562(b)(1).
3 CAL. HEALTH & SAFETY CODE § 38562(b)(2).
4 CAL. HEALTH & SAFETY CODE § 38562(b)(4).

mailto:cotb@arb.ca.gov
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• The proposal’s incentives for biofuel consumption, particularly renewable diesel, will

interfere with efforts to reduce pollution in oil refinery communities and will create new

health and safety risks in those communities.

• The ISOR’s analysis of the proposal and regulatory alternatives overlooks important

evidence that would result in lower estimated climate and health benefits from biofuels.

Including this evidence would likely increase the estimated benefits of a cap on crop-

based biofuels.

• A cap on crop-based biofuels would also better achieve the maximum technologically

feasible and cost-effective greenhouse gas emission reductions.

• The proposed guardrails for biofuels will not address the most important land use change

risks from biofuels, and CARB needs better analysis to measure the land use change

effects of internationally sourced feedstocks.

• Without a rapid phaseout of avoided methane crediting and biomethane combustion

crediting for livestock manure, these credits will increase pollution in communities

already deeply burdened by fossil fuel pollution.

• Credits for carbon capture and sequestration projects at oil refineries have no economic

or technological justification and will worsen air pollution and safety risks.

• CARB’s choice to increase program stringency rather than restrict supply of combustion

fuels will disproportionately harm low-income communities due to higher program costs

and missed opportunities to expand access to zero emission transportation options.

• Additionally, CARB’s CEQA analysis is inadequate and must be corrected before CARB

finalizes the regulation.

We request that the Board direct CARB staff to substantially revise the proposal and its 

accompanying CEQA documents. Additionally, in consideration of the fact that the proposal 

includes significant changes from what was presented at public workshops and at the September 

2023 Board meeting, CBE requests that the CARB Board hold an additional, non-voting meeting 

to discuss the LCFS proposal, prior to the final vote.  

Below, we provide detailed comments on the problems in this proposal and explain how 

CARB should correct the proposal to align with the requirements of AB 32.  

I. THE PROPOSAL’S INCENTIVES FOR BIOFUELS VIOLATE STATUTORY

REQUIREMENTS AND ARE BASED ON INACCURATE ANALYSIS.

The proposal violates sections 38560, 38562(b), and 38562(d) of the California Health & 

Safety Code because it fails to achieve the maximum technologically feasible and cost-effective 

reductions in greenhouse gas emissions, fails to design the LCFS in a manner that is equitable, 

fails to ensure that compliance activities complement efforts to attain air quality standards and do 

not disproportionately impact low-income communities, and fails to achieve real greenhouse gas 

emission reductions that are in addition to those otherwise required by law.  

First, the proposal will disproportionately impact low-income communities and interfere 

with efforts to attain air quality standards by incentivizing production of biofuels with serious 
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health impacts in environmental justice communities. The proposal will encourage renewable 

diesel to become the most important fuel in the LCFS, and it does not adequately address the 

major climate and health risks of this fuel. Renewable diesel is already dominating the program: 

in the first three quarters of 2023, renewable diesel alone earned nearly 40% of the total program 

credits, and it earned 1.6 times more credits than electricity.5 Production of renewable diesel and 

other biofuels is largely taking place in refinery communities and interfering with much-needed 

efforts to achieve air pollution improvements in these environmental justice communities. 

Further increases in renewable diesel consumption under this proposal will extend and deepen 

refinery pollution burdens.  

Second, the analysis in the ISOR has several important omissions that cause CARB to 

overestimate the climate and air quality benefits of biofuels and thus overestimate the overall 

benefits of the proposal. Specifically, CARB did not consider the effects of biofuel reshuffling 

under the federal Renewable Fuel Standard. This omission results in inaccurate emission 

estimates, and it also conflicts with CARB’s duty to ensure that emission reductions are real and 

in addition to those otherwise required by law. Additionally, CARB overlooked a federal 

Environmental Protection Agency study and other evidence that raise uncertainty about the 

climate intensity benefits of soybean-based diesel, and it failed to consider a study that it 

commissioned about the air pollution impacts of biomass-based diesel combustion. CARB 

should remedy these omissions and reassess the proposal as well as the regulatory alternatives 

that were rejected.    

Third, CARB should take a step toward addressing biofuels’ climate and health problems 

by putting a cap on credits for crop-based biofuels at 2020 energy levels and conducting a risk 

assessment of biofuel feedstocks. This measure will better serve CARB’s statutory mandate of 

achieving maximally technologically feasible and cost-effective emission reductions by boosting 

incentives for truly clean, scalable technologies including electrification. It is also critical for 

addressing the harms of biofuel refining as well as its global deforestation and food security 

risks. 

Fourth, in addition to placing a cap on crop-based biofuels, CARB should take further 

steps to protect against high-risk biofuel feedstocks. The “guardrails” included in the proposal 

will not address the risks of indirect land use change from crop-based biofuels. One basic step 

CARB should take is to calculate land use change effects for each region that provides imported 

crop-based feedstocks in the program.  

Addressing these serious problems in the proposal will make the LCFS more sustainable, 

equitable, and aligned with the requirements of AB 32.    

A. The lack of meaningful safeguards on biofuels disproportionately burdens

low-income communities of color and interferes with efforts to attain air

quality standards.

5 CAL. AIR RESOURCES BD., 2023 LCFS REPORTING TOOL (LRT) QUARTERLY DATA SUMMARY REPORT NO. 1 (2024). 
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AB 32 requires that CARB, in adopting regulations to achieve greenhouse gas emission 

reductions, design the regulation “in a manner that is equitable”6 and ensure that activities 

undertaken to comply with those regulations “do not disproportionately impact low-income 

communities.”7 CARB must also ensure that compliance activities “complement, and do not 

interfere with, efforts to achieve and maintain federal and state ambient air quality standards and 

to reduce toxic air contaminant emissions.”8 By incentivizing the continued, unrestricted growth 

of biofuel production and consumption, the proposal fails to follow these legislative mandates.  

1. LCFS biofuel incentives are extending pollution burdens in oil refinery

communities.

The LCFS is undermining much-needed cleanup of pollution in refinery communities. 

LCFS biofuel incentives are driving rapid increases in California renewable diesel production, 

and the most significant expansions in renewable diesel production capacity are occurring at oil 

refineries.9 Renewable diesel production is expected to accelerate under CARB’s proposal, and 

additional refinery conversions are likely. In CARB’s 2022 Scoping Plan, it began planning for a 

phasedown in oil and gas refining by 2045.10 This phasedown would create major pollution relief 

in overburdened communities via direct reductions in refinery emissions and associated 

reductions in truck, rail, and marine pollution; however, this desperately needed relief is unlikely 

to come if oil refineries are instead revamped to produce biofuels. 

Oil refineries are generally located in areas with higher pollution burdens that are largely 

comprised of low-income households and people of color, due in part to a history of racist 

housing discrimination. Three refinery biofuels conversions—Phillips 66 Rodeo, Marathon 

Martinez, and Altair Paramount—provide illustrative examples. The first two are within the San 

Francisco Bay Area Air Basin, which is out of attainment with state standards for particulate 

matter (PM10), fine particulate matter (PM2.5), and ozone.11 The cities of Rodeo and Martinez 

contain environmental justice communities where residents are disproportionately burdened by 

pollution and vulnerable to health risks. According to CalEnviroScreen, residents in the census 

tract closest to the Phillips 66 refinery experience a pollution burden greater than 86 percent of 

census tracts in the state.12 For the census tracts nearest the Marathon refinery, their pollution 

burden is greater than 82–91 percent of state census tracts.13 Communities near these refineries 

6 CAL. HEALTH & SAFETY CODE § 38562(b)(1). 
7 CAL. HEALTH & SAFETY CODE § 38562(b)(2). 
8 CAL. HEALTH & SAFETY CODE § 38562(b)(4). 
9 Jeremy Martin, Everything You Wanted to Know About Biodiesel and Renewable Diesel. Charts and Graphs 

Included, THE EQUATION (Jan. 10, 2024), https://blog.ucsusa.org/jeremy-martin/all-about-biodiesel-and-renewable-

diesel/.  
10 California’s 2022 Climate Change Scoping Plan Fact Sheet, California Air Resources Board (Jun. 16, 2022), 

https://ww2.arb.ca.gov/resources/fact-sheets/californias-2022-climate-change-scoping-plan-fact-

sheet#:~:text=The%20Draft%202022%20Scoping%20Plan,and%20gas%20extraction%2C%20and%20refining. 
11 Air Quality Standards and Attainment Status, BAY AREA AIR QUALITY MGMT. DIST., 

https://www.baaqmd.gov/about-air-quality/research-and-data/air-quality-standards-and-attainment-status (last visited 

Feb. 9, 2024). 
12 CalEnviroScreen 4.0, CAL. OFF. ENV’T HEALTH HAZARD ASSESSMENT, 

https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/CalEnviroScreen-

4_0/?org=OEH (last visited Feb. 9, 2024) (search for census tract 6013358000).  
13 Id. (last visited Feb. 9, 2024) (search for census tracts 6013320001, 6013320004, and 6013315000). 
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experience increased rates of asthma and cardiovascular disease, and newborns born near the 

refineries have increased risk of low birthweight.14 Both the Rodeo and Martinez refinery 

communities are designated as “disadvantaged communities” by the California Environmental 

Protection Agency under SB 535.15 

Encouraging major oil refineries to produce large volumes of renewable diesel conflicts 

with CARB’s statutory requirement to complement efforts to attain air quality standards and its 

duty to avoid disparate harms in low-income communities and communities of color. The 

experiences at Phillips 66 Rodeo, Marathon Martinez, and AltAir Paramount refineries provide 

examples of how biofuel refining extends existing pollution and creates new harms in 

disadvantaged communities.  

Marathon Martinez and Phillips 66 Rodeo together account for a major share of the new 

renewable diesel capacity coming online in 2023 and 2024.16 The Marathon Martinez oil refinery 

suspended operations in 2020 and was shut for several years before it reopened as a biofuel 

refinery. In the Environmental Impact Report for the conversion project, the county estimated 

that the biofuel refinery would require 180 diesel truck trips through the area per day, 63 railcars 

per day (an increase compared to the oil refinery due to the transport of biofuel feedstocks), and 

400 marine vessels per year (also an increase compared to the oil refinery).17 Looking at 

cumulative impacts on air pollution, the county found that the conversion would have a 

significant and unavoidable impact on PM2.5 exposure for residents and workers in the area.18 

Similarly, the Phillips 66 Rodeo refinery conversion is estimated to have significant impacts on 

pollution-causing activities. The refinery is now one of the largest biofuel refineries in the world. 

The Environmental Impact Report for the conversion found that the refinery’s increased need for 

delivery of feedstocks would cause marine and rail traffic to increase substantially compared to 

when the refinery processed oil: rail car unloads per day would increase from 4.7 to 16, and 

tanker vessel and barge calls per year would more than double.19 The refinery requires 

approximately 16,000 diesel truck trips per year.20  

While Phillips 66 Rodeo and Marathon Martinez are two of the biggest biofuel producers 

in the state, they are hardly the only facilities creating biofuel pollution in oil refinery 

communities. In another stark example of environmental injustice, the Paramount refinery in 

14 Id. 
15 SB 535 Disadvantaged Communities, CAL. OFF. ENV’T HEALTH HAZARD ASSESSMENT, 

https://oehha.ca.gov/calenviroscreen/sb535 (last visited Feb. 9, 2024) (see “Disadvantaged Communities Map” and 

search for census tracts 6013358000, 6013320001, 6013320004, and 6013315000). 
16 Phillips 66 Rodeo and Marathon Martinez have nameplate capacities of 680 and 480 million gallons per year, 

respectively, making them two of the largest renewable diesel producers in the state. Maria Gerveni & Scott Irwin, 

Overview of the Production Capacity of U.S. Renewable Diesel Plants for 2023 and Beyond, FARMDOCDAILY (Mar. 

29, 2023), https://farmdocdaily.illinois.edu/2023/03/overview-of-the-production-capacity-of-u-s-renewable-diesel-

plants-for-2023-and-beyond.html. 
17 Contra Costa Cnty. Dep’t of Conservation and Dev., Draft Environmental Impact Report Vol. I (County File# 

CDLP20-02046), at 2-36–38 (Oct. 2021), https://www.contracosta.ca.gov/DocumentCenter/View/72957/Martinez-

Refinery-Renewable-Fuels-DEIR-Vol-1-Complete-DEIR. 
18 Id. at 3.3-40. 
19 Verified Petition for Writ of Mandate at 13, Communities for a Better Environment v. County of Contra Costa, 

Contra Costa County Superior Court, Case No. N22-1091 (2023).  
20 Id.  
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Paramount, California took small steps toward producing biofuels in 2013, after it had ceased 

processing crude oil and gone idle in 2011.21 In 2018, the refinery proposed a plan to 

substantially expand its operations to 25,000 barrels per day of biofuel feedstock throughput (up 

from 3,500 barrels per day). The City of Paramount is majority people-of-color and is considered 

an environmental justice community, where residents are exposed to a range of industrial 

pollutants, including the highest levels of hexavalent chromium (a cancer-causing air toxin) in 

Los Angeles County.22 Paramount is in the South Coast Air Basin, which is in “extreme” non-

attainment of many federal air quality standards, including ground-level ozone.23 The 

Environmental Impact Report for the expansion project estimated that the expanded refinery 

would release 1,743 pounds of VOCs and 2,133 pounds of NOx emissions per day, and it would 

require 50 rail car unloads per day and 540 diesel truck trips.24 The Paramount refinery 

demonstrates how biofuel incentives can encourage previously shuttered oil refineries to expand 

refining operations, even when they are located within environmental justice communities that 

already face air pollution levels far beyond what is considered safe for human health.  

These refinery conversions make it clear that, contrary to CARB’s assertions in the LCFS 

proposal, biofuels are not delivering the air quality improvements needed in heavily polluted 

environmental justice communities. Without serious safeguards to limit the growth of biofuel 

production in California, communities living near refineries—often in areas that are already 

severely out of attainment with state and federal air quality standards—will be stuck with 

refinery pollution for decades longer. 

2. The proposal fails to recognize evidence of new health and safety risks

associated with biofuel refining.

The existing biofuel conversions have also demonstrated that biofuel refining creates new 

health and safety risks for local communities, which CARB does not recognize in the proposal. 

Biofuel refining may require more intensive use of hydrogen compared to fossil fuels, which can 

cause more frequent flaring hazards.25 This is supported by site-specific evidence: since the 

Marathon Martinez facility reopened as a biofuel refinery in late 2022, there have been over 46 

flaring incidents reported by the refinery.26  

21 Verified Petition for Writ of Mandate and Complaint for Declaratory and Injunctive Relief at 11, Communities for 

a Better Environment v. City of Paramount, Los Angeles County Central District Superior Court, available at 

https://climatecasechart.com/wp-content/uploads/case-documents/2022/20220516_docket-na_petition-for-writ-of-

mandate.pdf. 
22 Id. at 8. 
23 Id. at 8. 
24 Id. at 12–13. 
25 Phillips 66 Rodeo Renewed Project (File No. LP20-2040) – comment concerning draft environmental impact 

report at 38, submitted by Communities for a Better Environment and other environmental organizations (Dec. 17, 

2021), available at https://www.nrdc.org/sites/default/files/rodeo_renewed_deir_comment.pdf; see also Katie Lauer, 

Biofuel is poised to usurp crude oil refining in the Bay Area. But are their ‘renewable’ fuels a green solution or 

‘greenwashing’?, EAST BAY TIMES (Feb. 4, 2024), https://eastbaytimes.com/2024/02/04/biofuel-is-poised-to-usurp-

crude-oil-refining-in-the-bay-area-but-are-their-renewable-fuels-a-green-solution-or-greenwashing/. 
26 Health officials conduct surprise inspection at Martinez refinery after recent incidents, ABC7 NEWS (Dec. 26, 

2023), https://abc7news.com/martinez-refining-company-surprise-inspection-refinery-flaring-air-quality/14228185/. 



7 

The Martinez refinery has also had an alarming number of health and safety emergencies. 

In a 2022 incident that the refinery failed to report, it released 20 to 24 tons of spent catalyst 

chemicals into the community, where residents found dust containing heavy metals settled onto 

front yards and vehicles.27 In November 2023, the refinery had two major fires that refinery 

officials described as “facility-wide emergencies;” one of these fires resulted in life-threatening 

injuries for a refinery worker and released over 200,000 pounds of renewable diesel fuel.28 These 

incidents have triggered a federal investigation by the U.S. Chemical Safety Board and led the 

Contra Costa Health department and Bay Area Air Quality Management District to conduct a 

surprise inspection at the facility, and local health officials have publicly expressed concerns 

about the frequency of safety incidents at the refinery since reopening.29  

Despite this clear evidence that producing biofuels at oil refineries can create serious, 

under-studied health and safety risks, CARB’s proposal has not acknowledged these risks nor 

accounted for them in its analyses of the proposal and the regulatory alternatives.  

B. The proposal, and CARB’s rejection of the regulatory alternatives, relies on

incomplete analysis that overstates the climate and air quality benefits of

biomass-based diesel.

CARB overestimates the benefits of the proposal by disregarding evidence that would 

lower the calculated benefits of biomass-based diesel. First, the proposal does not consider the 

reshuffling of biofuel consumption into California under the federal Renewable Fuel Standard, 

and a fairer accounting of emissions reductions attributable to the LCFS would result in fewer 

climate benefits. Second, CARB has not considered evidence that land use change effects of 

crop-based biofuels are likely greater than what CARB’s modeling estimates. Third, the proposal 

overlooks a recent study, commissioned by CARB, that suggests biomass-based diesel has fewer 

air quality benefits than previously estimated.  

A more thorough analysis of the climate and air quality impacts of biomass-based diesel 

would likely affect the comparison of regulatory alternatives. CARB compares the proposal to 

“Alternative 1,” a scenario with lower carbon intensity stringency and a cap on crop-based 

biofuels, and to the “Comprehensive Environmental Justice Scenario,” which involves a cap on 

crop-based biofuels and limits on livestock biogas. CARB concludes that the proposal performs 

better than these two alternatives in part because the proposal displaces more fossil diesel with 

biomass-based diesel, which creates improvements in greenhouse gas emissions and air 

pollution. Given that CARB’s dismissal of these regulatory alternatives relies heavily on the 

climate and air quality benefits of biomass-based diesel, CARB must update its analysis of the 

proposal and the comparison to regulatory alternatives.     

27 Id. 
28 Ted Goldberg, Federal Agency Probes Marathon’s Martinez Refinery After Two Large Fires Last Month, KQED 

(Dec. 5, 2023), https://www.kqed.org/news/11968786/recent-fires-at-marathons-martinez-refinery-spark-major-

safety-concerns. 
29 Id.; ABC7 NEWS, supra note 26. 
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1. The proposal overlooks the effects of biofuel reshuffling under the federal

Renewable Fuel Standard, in violation of CARB’s duty to ensure emission

reductions are additional.

CARB’s analysis of the greenhouse gas emissions reductions associated with increasing 

biomass-based diesel consumption takes credit for reductions that should be attributed to the 

federal Renewable Fuel Standard (“RFS”). The LCFS is not the only law that incentivizes 

production of biofuels. The federal RFS mandates production of increasing volumes of biomass-

based diesel; it also allows for credit trading across regions, wherein overcompliance in one 

region can be used to offset undercompliance in another region. The interaction between the 

LCFS and federal RFS encourages biofuel producers to concentrate consumption in California 

because they can take advantage of the added LCFS incentives here.30 This has led to California 

consuming an increasingly large share of the country’s biodiesel and renewable diesel, and in 

2022 California consumed half of all the biomass-based diesel consumed in the U.S.31 

Meanwhile, consumption outside California is declining.32 This dynamic means that a share of 

the biomass-based diesel consumption that CARB attributes to the LCFS is actually reshuffled 

from other states, where it would be consumed anyway due to the federal RFS.     

CARB avoided this double counting problem in previous rulemakings by conducting an 

attribution analysis, but it provides no explanation why it removed the attribution analysis in this 

proposal. In the 2018 LCFS rulemaking, CARB calculated the greenhouse gas emissions 

reductions attributable to the LCFS in order to count only reductions where “complying with the 

LCFS can be argued to be the primary reason for the action.”33 For biomass-based diesel, CARB 

only gave attribution to the LCFS for products with a carbon intensity below what the federal 

RFS required. Under this attribution analysis, CARB rightly took credit only for the emissions 

reductions that were additional to what the federal RFS required; consequently, the emissions 

reductions associated with biomass-based diesel were reduced. In the current proposal, CARB 

provides no attribution analysis and does not account for the LCFS program’s interaction with 

the federal RFS. The result of CARB’s backsliding is that emission reductions associated with 

biomass-based diesel appear larger than they should.     

This faulty analysis not only overestimates the benefits of the proposal; it also conflicts 

with CARB’s statutory requirement to ensure that emission reductions are additional. CARB 

must ensure that any greenhouse gas emission reductions achieved are “real”34 and are “in 

addition to any greenhouse gas emission reduction otherwise required by law or regulation, and 

30 Jeremy Martin, A Cap on Vegetable Oil-Based Fuels Will Stabilize and Strengthen California’s Low Carbon Fuel 

Standard, THE EQUATION (Jan. 30, 2024), https://blog.ucsusa.org/jeremy-martin/a-cap-on-vegetable-oil-based-fuels-

will-stabilize-and-strengthen-californias-low-carbon-fuel-standard/. 
31 Id. 
32 Martin, supra note 9 (“Rising California consumption has come partly at the expense of biodiesel consumption 

elsewhere in the US, which fell 28% percent in 2022 compared to its peak in 2016.”). 
33 CAL. AIR RES. BD., Appendix F to Initial Statement of Reasons: Methodologies for Estimating Potential GHG and 

Criteria Pollutant Emissions Changes Due to the Proposed LCFS Amendments, F-13 (Mar. 6, 2018), 

https://www.arb.ca.gov/regact/2018/lcfs18/appf.pdf?_ga=2.136358512.1729481274.1707759900-

1149230758.1693940701. 
34 CARB must ensure that “[t]he greenhouse gas emission reductions achieved are real, permanent, quantifiable, 

verifiable, and enforceable.” CAL. HEALTH & SAFETY CODE § 38562(d)(1). 
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any other greenhouse gas emission reduction that otherwise would occur.”35 By removing its 

attribution analysis for reductions associated with biomass-based diesel consumption, CARB has 

provided inflated emission reduction estimates. It takes credit for emission reductions that, 

without the LCFS, would occur anyway in other states due to the federal RFS production 

requirements. This constitutes a failure to ensure emission reductions are real and additional to 

reductions that are already required by law and would otherwise occur.  

2. The proposal underestimates the risks of land use change effects from

increased production and import of biofuel feedstocks.

CARB underestimates the climate harm of crop-based fuels and thereby over-incentivizes 

biofuels. The asserted climate benefits of the proposal are based in part on the carbon intensity 

advantages that biomass-based diesel has over fossil diesel; however, CARB’s analysis is rooted 

in an incomplete evaluation of the climate impacts of biomass-based diesel. These climate 

impacts are highly dependent on a) the feedstocks used to produce biomass-based diesel and b) 

where those feedstocks come from. Biomass-based diesel in California is increasingly produced 

from virgin vegetable oil, primarily soybean oil,36 and producers are starting to import soybean 

oil from South America.37 These crop-based feedstocks have numerous harmful effects, 

including climate impacts from deforestation, loss of indigenous lands, and increased food 

insecurity. The proposal, which allows crop-based biofuels to grow unchecked, will accelerate 

these effects. It is therefore especially important for CARB to accurately estimate the land use 

change effects of crop-based feedstocks.  

The proposal overlooks evidence suggesting that the land use change impacts of crop-

based feedstocks are greater than CARB estimates. CARB estimates land use change effects 

using the Global Trade Analysis Project (“GTAP”) model, but this is just one of several global 

economic and land use models available. The federal Environmental Protection Agency (“EPA”) 

recently published a “Model Comparison Exercise,” which evaluates the climate impacts of an 

increase in soybean oil-based biodiesel using three different models, including GTAP.38 Only the 

GTAP model found that displacing fossil diesel with soybean diesel led to lower greenhouse gas 

emissions, and the other two models found that soybean biodiesel could emit more greenhouse 

gas than fossil diesel due to deforestation.39 This EPA publication suggests, at the very least, that 

the GTAP model may be seriously underestimating the land use change effects of crop-based 

feedstocks.  

The proposal also appears to calculate land use change effects based on feedstock 

production shocks occurring in the U.S., which does not reflect land use change effects of 

imported feedstocks. CARB has already approved fuel pathways for a major biofuel producer, 

35 Emphasis added. CAL. HEALTH & SAFETY CODE § 38562(d)(2). 
36 Initial Statement of Reasons 32 (“the use of crop-derived, biomass-based diesel has increased in recent years”); 

see also Martin, supra note 30. 
37 See Martin, supra note 30. 
38 U.S. ENV’T PROTECTION AGENCY, MODEL COMPARISON EXERCISE TECHNICAL DOCUMENT (2023), 

https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P1017P9B.pdf. 
39 Dan Lashof, EPA’s New Renewable Fuel Standard Will Increase Global Carbon Emissions – Not Lower Them, 

WORLD RESOURCES INST. (Jul. 3, 2023), https://www.wri.org/insights/us-renewable-fuel-standards-emissions-

impact. 



10 

Phillips 66, to produce biofuels from soybean oil imported from Argentina,40 and imports from 

South America are likely to accelerate under the proposal. Land use change effects vary by 

region due to specific domestic economic factors and trade dynamics, and South American 

soybean oil presents particularly strong deforestation risks.41 One study that looked at soybean 

oil cultivation in Brazil found that its direct and indirect land use change impacts could outweigh 

the carbon benefits of replacing fossil diesel.42 By focusing its land use change analysis on U.S. 

feedstock production shocks, CARB is underestimating the carbon intensity of the feedstocks 

that this proposal will incentivize. Given that CARB provides credits to biofuels sourced from 

imported crop-based feedstocks, the proposal’s failure to thoroughly evaluate land use changes 

by region produces indefensibly inaccurate carbon intensity estimates.43     

Underestimation of the land use change effects of biofuels can have catastrophic 

consequences. In South America, deforestation linked to soybean farming is destroying critical 

tropical forests like the Gran Chaco Forest in Argentina and Paraguay, which is one of the 

biggest carbon sinks in the world, provides a critical habitat for thousands of plant and animal 

species, and is an ancestral home to many Indigenous communities. The proposal’s incentives for 

soybean oil cultivation will do permanent damage to these critical natural and cultural resources.  

3. The proposal does not consider recent evidence that air quality impacts from

biomass-based diesel are higher than previously estimated.

By overlooking recent evidence about biomass-based diesel combustion emissions, the 

proposal overestimates the air quality benefits of biomass-based diesel. A 2021 study prepared 

for CARB evaluated the NOx and PM emissions from biomass-based diesel used in legacy and 

new technology diesel engines.44 It found that the air quality benefits of using renewable diesel 

in legacy engines did not occur in new technology diesel engines.45 Given that CARB has taken 

steps to require use of new technology diesel engines, this study shows that the emissions 

benefits of using biomass-based diesel in on-road fleets are uncertain and likely overestimated. 

CARB must account for this study in its evaluation of the proposal and the regulatory 

alternatives.  

4. The emission factors used for biofuel production are likely not characteristic

of biofuel production in California.

40 Low Carbon Fuel Standard Tier 2 Pathway Application No. B0520, Phillips 66 Rodeo (certified Dec. 26, 2023), 

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0520_cover.pdf. 
41 Comments on Tier 2 Pathway Application No. B0520, submitted by Communities for a Better Environment (Dec. 

13, 2023), available at https://ww2.arb.ca.gov/public-comments/lcfs-fuel-pathways-public-

comments/webform/submission/7151. 
42 David M. Lapola et al., Indirect land-use changes can overcome carbon savings from biofuels in Brazil, 107 

PNAS 3388 (2010), http://www.pnas.org/content/107/8/3388.full.pdf+html. 
43 See Comments on Tier 2 Pathway Application No. B0520 at 2–3, submitted by University of California, Davis 

Policy Institute for Energy, Environment, and the Economy (Dec. 13, 2023), available at 

https://ww2.arb.ca.gov/public-comments/lcfs-fuel-pathways-public-comments/webform/submission/7161 

(hereinafter “U.C. Davis Comments”). 
44 CAL. AIR RESOURCES BD., LOW EMISSION DIESEL (LED) STUDY: BIODIESEL AND RENEWABLE DIESEL EMISSIONS 

IN LEGACY AND NEW TECHNOLOGY DIESEL ENGINES (2021). 
45 Id. at 53–54.  
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The proposal appears to calculate the air pollution impacts of renewable diesel, 

renewable gasoline, and alternative jet fuel using emissions factors from a simple oil refinery – 

specifically, Kern Oil & Refining Co.46 This refinery is not characteristic of many refineries in 

California that are producing biofuels.  

Because the Kern refinery is not a complex refinery, its emissions profile is likely very 

different from other biofuel-producing refineries. The Kern refinery includes a distillation 

process, a hydrotreater, and a small amount of reforming. Most biofuels in California are 

produced at refineries that are far complex. Complex refineries include distillation, catalytic 

cracking, hydrocracking, alkylation, reforming, desulfurization, sulfur recovery, hydrogen 

production, coking, in addition to hundreds of thousands of seals for valves, flanges, pumps, and 

compressors, major storage tank farms, and more, all of which can produce emissions. To 

produce a more accurate estimate of air pollution from biofuel production, CARB should 

conduct a more thorough analysis of the refineries that will foreseeably produce biofuels and 

generate emissions factors that are more characteristic of those from the foreseeable set of 

biofuel refineries.  

In sum, CARB’s emissions assumptions are inaccurate and inadequate to support its 

adoption of the proposal. CARB’s failure to assess federal renewable fuels requirements 

backslides from prior LCFS analyses and violates the additionality requirements. CARB’s 

narrow assumptions about crop-based biofuels render the proposal’s land use change analysis 

arbitrary and capricious. Complete information about emissions impacts from the transition to 

combustion of biofuels shows lower air quality gains, and CARB’s omission of this relevant 

information is arbitrary and capricious. Finally, CARB must conduct a more thorough analysis of 

the refineries that will foreseeably produce biofuels before it can rely on any emissions factors 

for biofuel refineries. Given that CARB’s dismissal of the regulatory alternatives relies heavily 

on the climate and air quality benefits of biomass-based diesel, CARB must update its analysis of 

the proposal and the comparison to regulatory alternatives. 

C. A cap on credits for crop-based biofuels would better achieve the maximum

technologically feasible and cost-effective emission reductions.

A cap on crop-based biofuels at 2020 energy levels is an important step toward 

addressing the local and global environmental harms of biofuels; it also better serves CARB’s 

statutory objectives. Under AB 32, CARB’s primary regulatory objective is to “achieve the 

maximum technologically feasible and cost-effective reductions in greenhouse gas emissions. . . 

in furtherance of achieving the statewide greenhouse gas emissions limit.”47 The proposal, which 

encourages unchecked increases in crop-based biofuels, does not maximize technologically 

feasible and cost-effective reductions. Capping crop-based biofuels would open up room in the 

LCFS to prioritize investments in scalable technologies that are truly clean and drive us toward 

our goal of carbon neutrality by 2045.   

Biofuels, produced in the volumes contemplated in the proposal, will not provide cost-

effective emission reductions. The lion’s share of the program’s biofuel credits will not go to 

46 Standardized Regulatory Impact Assessment B-2.  
47 CAL. HEALTH & SAFETY CODE §§ 38560, 38560.5(c). 
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strategic advanced fuels that require investment to scale up; rather, they will go to expensive 

fuels that offset the regulatory burden for fossil fuel producers. Analysis by the International 

Council on Clean Transportation and the Union of Concerned Scientists shows that biomass-

based diesel will likely only be economical to produce when it is subsidized, because the costs of 

producing vegetable oils are regularly higher than the costs of wholesale diesel (without even 

considering the costs of producing diesel from vegetable oils).48 It is unlikely that subsidies from 

the LCFS will help achieve improvements in production costs, given that vegetable oil 

production is already a mature global industry.49 Further, many of the new renewable diesel 

production facilities are oil refineries. For these refineries, part of the benefit of converting to 

biofuels is the opportunity to offset their compliance burden and delay a costly facility closure 

process.50 LCFS incentives will thus be used to enshrine the oil giants’ impacts to local 

communities despite a transition away from fossil fuels.  

The glut of credits for renewable diesel will also undermine LCFS incentives for 

electrification and other scalable clean transportation technologies. Setting a cap on biofuels 

would help stabilize credit prices and focus credit money on electrification.51 In the proposal, 

CARB recognizes that achieving carbon neutrality will require a massive shift towards electric 

vehicles, and that this transition is technologically feasible. Yet the proposal delays progress 

toward this transition by allowing biofuel credits to crowd out opportunities for regulated parties 

to invest in electrification.     

D. The proposed guardrails do not address the problems with crop-based biofuels.

The proposal recognizes some of the harmful effects of crop-based biofuels and includes 

guardrails it posits will address these effects. The guardrails, called “Crop-Based Biofuels 

Sustainability Criteria” include point-of-origin tracking, independent certification, and a ban on 

palm oil. The guardrails will not, however, address biofuels’ harmful effects in any meaningful 

way. The proposal does not thoroughly explain what point-of-origin tracking and independent 

certification would achieve, but they are unlikely to significantly reduce the direct land use 

change effects of biofuel feedstock cultivation, and they do not seem to address indirect land use 

change effects at all. And the ban on palm-derived fuels does not address the real risks of palm 

oil-associated deforestation in the LCFS. The real palm oil deforestation problem comes from 

consumer substitution between palm oil and other vegetable oils, wherein increased demand for 

biofuel feedstocks like soybean oil drives up the price of soybean oil and food consumers 

respond to higher soy prices by substituting with palm oil.52 The LCFS’ continued crediting of 

biofuels derived from soybean oil will indirectly cause tropical deforestation via increased palm 

oil production for food, and the palm oil crediting ban will do nothing to address it.   

48 JANE O’MALLEY ET AL., SETTING A LIPIDS CAP UNDER THE CALIFORNIA LOW CARBON FUEL STANDARD 4 fig. 2 

(2022), https://theicct.org/wpcontent/uploads/2022/08/lipids-cap-ca-lcfs-aug22.pdf. 
49 Id.  
50 Martin, supra note 9. 
51 Martin, supra note 30. 
52 For more details about fungibility between soybean oil and palm oil, and the environmental and climate 

externalities of palm oil production, see NRDC Recommendations for Updates to the Low Carbon Fuel Standard, 

submitted by Natural Resources Defense Council (Jun. 14, 2023), available at 

https://ww2.arb.ca.gov/system/files/webform/public_comments/4036/NRDC%20Letter%20to%20CARB%20on%2

0LCFS%20Updates_061423_final.pdf. See also JANE O’MALLEY ET AL., supra note 48. 
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E. CARB should require region-specific analysis of land use change effects for fuel 

pathways that involve imported feedstocks.  

 

One basic way CARB should address land use change risks is by providing more 

thorough analysis for fuel pathway applications. As Sections I.B.2 and I.D of this comment 

explain, crop-based biofuels present serious, likely underestimated, direct and indirect land use 

change risks, and CARB’s proposed guardrails will not reduce these risks. One of the most 

important reasons to accurately estimate land use change effects is that these estimates are used 

in Tier 2 fuel pathway applications to calculate carbon intensity values for crediting biofuels. In 

this context, underestimating a land use change value results in over-crediting a biofuel project.  

 

CARB should provide a region-specific direct and indirect land use change analysis for 

fuel pathway applications that rely on imported crop-based feedstocks. CARB’s current land use 

change analysis models U.S. crop production shocks,53 but pathway applicants have been 

permitted to use this analysis for imported feedstock pathways.54 If CARB provided modeling 

analysis that reflected a region-specific production shock, it would more accurately account for 

domestic economic factors and trade dynamics to arrive at a carbon intensity estimate that better 

aligns with the true climate impacts of the feedstock.55  

 

II. THE PROPOSAL’S SUPPORT FOR PATHWAYS THAT PERPETUATE FOSSIL 

FUEL EMISSIONS BURDENS LOW-INCOME REFINERY COMMUNITIES 

AND INTERFERES WITH ATTAINMENT OF AIR QUALITY STANDARDS. 

 

In addition to the biofuel incentives, the proposal supports several other technology 

pathways that will be used by the fossil fuel industry, including at oil refineries, and will extend 

air pollution from fossil fuels. These include incentives for fossil-based hydrogen production, 

pathways for avoided methane crediting from livestock manure, delayed phaseout of petroleum 

project crediting, and incentives for carbon capture and sequestration (CCS) and direct air 

capture (DAC). To the extent that these incentives delay the phase down of oil refining in 

California, they violate AB 32’s requirements to ensure emission reductions do not 

disproportionately burden low-income communities and do not interfere with efforts to achieve 

air quality standards.56   

 

Most of California’s oil refineries are in the San Francisco Bay area, Los Angeles area, 

and San Joaquin Valley, none of which are in attainment of state and federal air quality standards. 

Oil refineries are predominantly concentrated near communities of color and low-income 

communities due to decades of racist housing and land use policies. One important example of 

an area experiencing extreme environmental injustices due to the oil industry is the 

Carson/Wilmington/Long Beach area, which has five oil refineries that account for over a third 

 
53 See CALIFORNIA AIR RESOURCES BOARD, DETAILED ANALYSIS FOR INDIRECT LAND USE CHANGE I-20–21 (2015), 

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/iluc_assessment/iluc_analysis.pdf. 
54 For example, in December 2023 CARB approved two Tier 2 fuel pathway applications by Phillips 66 Company 

that involve import of soybean oil feedstocks from Argentina. The applicant’s analysis relied upon the land use 

change impact value for soy biodiesel that is listed in Table 6 of the LCFS regulation. 
55 See U.C. Davis Comments, supra note 43, at 2–3. 
56 CAL. HEALTH & SAFETY CODE § 38562(b)(2) & (4). 
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of the state’s overall refining capacity.57 Carson/Wilmington/Long Beach residents also deal with 

pollution from a large oilfield, two major ports, nine rail yards, four major freeways, and 

multiple chemical facilities.58 Most of the residents living in this area are people of color. Air 

pollution levels in this area regularly exceed federal and state standards, and oil refineries are one 

of the area’s largest industrial sources of criteria pollution and toxic pollution. To reduce the 

pollution burden of communities in Carson/Wilmington/Long Beach, along with all other 

California refinery communities, the LCFS cannot continue to support the oil industry’s false 

climate solutions. 

 

A. CARB should end avoided methane crediting and biomethane combustion 

crediting for livestock manure.  

 

To start, CARB should rapidly phase out pathways that provide avoided methane 

crediting and biomethane combustion crediting for livestock manure, including pathways that are 

linked with hydrogen production. The proposal would extend these pathways through 2040, and 

through 2045 for projects linked to hydrogen production. In addition to incentivizing livestock 

pollution management practices that pollute the air and water of agricultural communities, these 

pathways harm refinery communities. The credits encourage oil refiners and other hydrogen 

producers to produce fossil fuel-based hydrogen, because they can make fossil-based hydrogen 

look carbon negative by purchasing avoided methane credits from dairy digesters that may not 

even operate in California. They also enable oil refiners to offset their compliance burdens using 

lavish biomethane combustion credits.  

 

CARB has already approved many fuel pathways in which hydrogen producers earn 

highly valuable credits by matching fossil-based hydrogen with avoided methane credits. For 

example, Shell Energy has two certified pathways for production of fossil-based hydrogen 

(produced from natural gas via steam methane reformation) at facilities in Wilmington and 

Carson (as explained above, these are areas with already exceptionally high fossil fuel 

pollution).59 Shell uses book-and-claim accounting to claim the environmental attributes of 

biomethane derived from manure digesters in Minnesota; Minnesota biomethane does not have 

to actually reach California. Under this scheme, CARB has certified Shell to earn LCFS credits 

using carbon intensity values of -147 and -152 gCO2e/MJ—these low carbon intensity values 

make the pathway more valuable than most electric vehicle pathways.60 Shell is thus earning 

highly valuable LCFS credits to produce fossil-based hydrogen in deeply burdened 

environmental justice communities.  

 

 
57 California Oil Refinery Locations and Capacities, CAL. ENERGY COMM. (Sep. 1, 2023), 

https://www.energy.ca.gov/data-reports/energy-almanac/californias-petroleum-market/californias-oil-refineries 
58 Erica Yee & Hannah Getahun, A hot spot for polluted air: By the numbers, CALMATTERS (Feb. 1, 2022), 

 https://calmatters.org/environment/2022/02/california-environmental-justice-by-the-numbers/. 
59 Low Carbon Fuel Standard Tier 2 Pathway Application No. B0348, Shell Energy (certified Sep. 29, 2022), 

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0348_cover.pdf; Low 

Carbon Fuel Standard Tier 2 Pathway Application No. B0349, Shell Energy (certified Sep. 29, 2022), 

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0349_cover.pdf 

(hereinafter “Shell Hydrogen Pathway Applications”). 
60 See LCFS Pathway Certified Carbon Intensities, CAL. AIR RESOURCES BD., 

https://ww2.arb.ca.gov/resources/documents/lcfs-pathway-certified-carbon-intensities (last visited Feb. 20, 2024). 
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In addition to subsidizing production of fossil-based fuels in environmental justice 

communities, avoided methane crediting for livestock manure also fails to produce real, 

additional greenhouse gas emissions reductions as AB 32 requires.61 First, many of the digesters 

that produce avoided methane credits were funded by other state and federal programs, which 

means that the LCFS is claiming credit for reductions that would have occurred anyway. Second, 

CARB has a legislative mandate in AB 1383 to adopt regulations to directly regulate methane 

emissions from livestock manure, yet it relies on its failure to act on that mandate as justification 

for these avoided methane credits. Rather than achieving real emission reductions by requiring 

reductions from livestock operations (as CARB has clear authority to do under AB 1383), the 

avoided methane credits function as a convoluted offset program that perversely encourages 

livestock operations to produce more methane to earn more credits. Third, CARB has a 

concerning lack of data about livestock operations and the effectiveness of digesters at capturing 

methane, and research from Food & Water Watch suggests that California digesters receiving 

LCFS credits allow significant volumes of methane to escape.62 CARB must carefully analyze 

the effectiveness of digesters to ensure that the emission reductions it is claiming are real.  

B. CARB should rapidly phase out crediting for petroleum projects, including for

CCS projects.

CARB should end crediting for projects that directly subsidize oil refineries. The 

proposal would not phase out these petroleum project credits until 2040, and it would not phase 

out credits at all for CCS projects. The LCFS already gives fossil fuel producers incentives to 

reduce the carbon intensity of their products via deficit generation; it is unnecessary to subsidize 

projects that may entrench fossil fuel operations further into the future.   

Importantly, CARB should remove crediting for CCS at refineries. CARB’s justification 

for keeping these credits in the program is that the 2022 Scoping Plan identified CCS projects as 

an important strategy for meeting AB 1279 targets. However, CBE and the California 

Environmental Justice Alliance provided comments to CARB during the Scoping Plan process 

showing that CCS for oil refineries is an unproven technology that has major implementation 

barriers and creates health and safety hazards.63 Specifically, the comments explained that CCS 

for oil refineries requires specialized design and has limited applicability to a small number of 

CO2-emitting combustion units.64 They also provided evidence that widespread CCS units at 

61 CARB must ensure that any greenhouse gas emission reductions achieved are “real” and are “in addition to any 

greenhouse gas emission reduction otherwise required by law or regulation, and any other greenhouse gas emission 

reduction that otherwise would occur.” CAL. HEALTH & SAFETY CODE § 38562(d)(1) & (2). 
62 FOOD & WATER WATCH, THE PROOF IS IN THE PLUMING: FACTORY FARM BIOGAS HAS NO PLACE IN THE LOW 

CARBON FUEL STANDARD (2024), https://www.foodandwaterwatch.org/2024/02/01/new-analysis-identifies-

significant-methane-releases-at-california-mega-

dairies/#:~:text=A%20new%20Food%20%26%20Water%20Watch,signature%20Low%20Carbon%20Fuel%20Stan

dard. 
63 CBE Comments on the Draft Recirculated Environmental Assessment (REA) for the 2022 Scoping Plan at 6 (Oct 

24, 2022), available at https://www.arb.ca.gov/lists/com-attach/41-sp22-recirc-ea-ws-B2RRNVUxAw8BZFU6.pdf 

(hereinafter “CBE Scoping Plan Comments”); CEJA Draft Scoping Plan Sector-Specific Comments at 20–27 (Jun. 

24, 2022), available at https://www.arb.ca.gov/lists/com-attach/4459-scopingplan2022-

UDMAY1Y9V2VQCQBk.pdf (hereinafter “CEJA Scoping Plan Comments”). 
64 CBE Scoping Plan Comments, supra note 63, at 6. 
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refineries would increase safety risks from refinery fires and explosions.65 Given the barriers and 

risks associated with deployment of CCS at oil refineries, this LCFS proposal should not rely on 

it as a climate solution.  

C. CARB should not allow indirect accounting for fossil-based hydrogen.

The LCFS should only incentivize green hydrogen produced in a manner consistent with 

Environmental Justice Equity Principles.66 Unfortunately, the proposal expands the program’s 

support for non-green hydrogen projects by adding book-and-claim crediting for hydrogen 

produced outside California. Particularly concerning is CARB’s proposal to add book-and-claim 

eligibility for fossil-based hydrogen that uses CCS or book-and-claim biomethane. This would 

allow out-of-state producers to create hydrogen from fossil fuels and earn LCFS credits by using 

CCS or purchasing book-and-claim biomethane credits. As a result, California drivers will 

subsidize the out-of-state production of fossil-based hydrogen.  

III. CARB’S CHOICE TO INCREASE PROGRAM STRINGENCY RATHER THAN

LIMIT CREDIT SUPPLY FOR COMBUSTION FUELS

DISPROPORTIONATELY HARMS LOW-INCOME DRIVERS.

The proposal reflects a choice by CARB to ramp up the stringency of carbon intensity 

targets instead of meaningfully restricting the supply of credits for combustion fuels through 

limits on biofuel and biomethane crediting. This decision will increase program costs without 

prioritizing much-needed incentives to expand access to zero emission transportation options. In 

the 2023 Standardized Regulatory Impact Assessment (“SRIA”), CARB projects that the 

proposal will pass through significant costs to gas prices. The ISOR instead focuses on the 

proposal’s minimal impacts on the average cost per mile for all fuels including clean fuels; 

however, this analysis fails to discuss that zero-emission vehicles are not equitably distributed in 

California. So far, affluent, white communities have been the main benefactors of government 

investment in zero-emission vehicles. Electric vehicles are still rare in low-income and rural 

communities and communities with the largest percentages of Black and Latinx residents.67 

CARB should prioritize increasing investment and reducing access barriers to ensure low-

income communities receive benefits from the LCFS and do not disproportionately bear its costs. 

By prioritizing expansion of combustion fuels like biofuels and biomethane, the proposal 

misses opportunities to accelerate equitable access to zero-emission vehicles and other zero-

emission transportation options. Limiting the supply of these combustion fuels would increase 

credit incentives for electrification, and it would reduce the need to ramp up stringency of carbon 

intensity targets. Moreover, CARB should expand crediting opportunities that facilitate 

electrification. The proposal’s extension of incentives for light-duty vehicle refueling is a solid 

65 CEJA Scoping Plan Comments, supra note 63, at 26. 
66 Equity Principles for Hydrogen: Environmental Justice Position on Green Hydrogen in California, COMMUNITIES

FOR A BETTER ENV’T (Oct. 10, 2023), https://www.cbecal.org/wp-content/uploads/2023/10/Equity-Hydrogen-

Initiative-Shared-Hydrogen-Position-1.pdf. 
67 Nadia Lopez & Erica Yee, Who buys electric cars in California — and who doesn’t?, CALMATTERS (Mar. 22, 

2023), https://calmatters.org/environment/2023/03/california-electric-cars-

demographics/#:~:text=Communities%20with%20high%20concentrations%20of,faces%20electrifying%20the%20e

ntire%20fleet. 
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start, but CARB can take further action. For example, CARB should add a credit multiplier for 

zero-emission mass transit vehicles, including transit buses and school buses. These changes are 

critical to ensure that the program lifts up low-income communities rather than leaving them 

stuck in combustion vehicles paying the program’s costs.  

 

IV. THE DRAFT ENVIRONMENTAL IMPACT ANALYSIS DOES NOT SATISFY 

CEQA REQUIREMENTS. 

 

CARB has been authorized to implement its own certified regulatory program under the 

California Environmental Quality Act (“CEQA”), and failure to comply with that regulatory 

program violates CEQA.68 The Draft Environmental Impact Analysis (“EIA”) for the proposal 

violates CEQA in several respects. First, the set of alternatives CARB chose is not sufficient to 

evaluate feasible alternatives that could lessen significant environmental impacts. Specifically, 

CARB should include alternatives that involve a cap on biofuels. Second, CARB concludes that 

impacts on air quality are unavoidable without considering feasible mitigation options that are 

within its authority. Third, CARB’s conclusion that odor impacts are less-than-significant 

overlooks relevant information. Finally, CARB’s suggestion that land use and permitting 

authorities can adequately mitigate the indirect land use impacts of biofuel feedstocks is not 

consistent with the experience at existing biofuel refineries, and its conclusion flatly contradicts 

both records evidence and reality.  

 

A. The EIA should include alternative scenarios that cap credits for crop-based 

biofuels.  

 

CARB’s certified regulatory program requires CARB to produce a staff report that 

analyzes whether any feasible alternatives are available that would substantially lessen any 

significant environmental impacts.69 The alternatives “should focus on reducing or avoiding 

significant environmental impacts associated with the project as proposed.”70 

 

The alternatives that CARB identifies in the Draft EIA are not effective in helping to 

evaluate feasible alternatives that could substantially lessen the proposal’s significant 

environmental impacts. Many of the proposal’s significant environmental impacts stem from the 

high supply of credits for combustion fuels including biofuels and biomethane. But the 

alternatives included in the Draft EIA (specifically Alternatives 1, 3, and 4) primarily modify the 

stringency of the carbon intensity targets and provide only minor variations in the supply of 

different types of credits. These alternatives cannot be expected to significantly change the 

environmental impacts identified in the proposal.  

 

An adequate alternatives analysis must include alternatives that cap crop-based biofuels. 

There are several reasons why the lack of an alternative with a biofuels cap in the Draft EIA 

prevents CARB and the public from fully evaluating the range of regulatory options and their 

environmental impacts.  

 

 
68 POET, LLC v. State Air Resources Bd., 218 Cal.App.4th 681, 270 (2013). 
69 CAL. CODE REGS. Tit. 17, § 60004.2(c)(2). 
70 Draft Environmental Impact Analysis 172.  
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First, CARB is clearly considering a regulatory option that includes a cap on biofuels.  

“Alternative 1” in the ISOR’s “Evaluation of Regulatory Alternatives” is a scenario with lower 

carbon intensity stringency and a cap on virgin crop-based biofuels. However, the EIA does not 

include a comparable scenario. Including a biofuels cap scenario in the EIA would enable 

consideration of a variety of environmental resource impacts that are not studied in the ISOR. By 

excluding a biofuels cap scenario from its CEQA analysis, CARB fails to evaluate an alternative 

that it has already demonstrated is feasible and under consideration in the ISOR.    

Second, the analysis of “Alternative 1” in the ISOR does not satisfy CARB’s CEQA 

requirements. The ISOR’s analysis of regulatory alternatives allows CARB to compare scenarios 

across specific factors including costs, overall climate benefits, and overall air quality benefits. 

The Draft EIA’s analysis of feasible alternatives considers a broader range of significant 

environmental impacts from the proposal. For example, the Draft EIA determines that the 

proposal will have a significant impact on land use related to feedstock production; agricultural 

and forest resources due to feedstock cultivation; and biological and cultural resources, in part 

due to increased use of biofuel feedstocks. Analyzing a biofuel cap alternative in the EIA would 

enable CARB to evaluate whether a reduced supply of biofuel credits could reduce the 

significant impacts identified in the proposal.   

Third, CARB omitted a biofuel cap from the “Focused Crediting Scenario,” and provides 

no reason for leaving out this component of the Comprehensive EJ Scenario requested by the 

EJAC and a variety of stakeholders. CARB previously committed to evaluating the 

Comprehensive EJ Scenario, which includes a cap on crop-based biofuels, a rapid phaseout of 

avoided methane crediting, and other environmental justice priorities. It is unclear why the 

version of this scenario evaluated in the Draft EIA leaves out a biofuel cap. In its current form, 

the “Focused Crediting Scenario” is unresponsive to the EJAC’s request.  

CARB should therefore include a scenario comparable to “Alternative 1” in the ISOR, 

and it should modify the “Focused Crediting Scenario” to include a biofuel cap, making it 

comparable to the requested EJAC scenario. 

B. CARB has feasible options, within its authority, to mitigate significant air

quality impacts.

CEQA requires CARB to identify feasible mitigation measures that would “substantially 

lessen the significant environmental effects” of the proposal.71 “Feasible” mitigation means 

measures “capable of being accomplished in a successful manner within a reasonable period of 

time, taking into account economic, environmental, social, and technological factors.”72 Contrary 

to what the Draft EIA concludes, CARB has feasible options to mitigate the air quality impacts 

of the proposal.  

The Draft EIA correctly concludes that Short-Term Construction-Related and Long-Term 

Operational-Related Impacts on Air Quality are significant, although it does not thoroughly 

71 CAL. PUB. RESOURCES CODE § 21002.1; CEQA GUIDELINES § 15126(a); CAL. CODE REGS. Tit. 17, 

§ 60004.2(c)(2).
72 CAL. PUB. RESOURCES CODE § 21061.1.
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discuss the potential causes of local emissions increases. CARB estimates that “localized 

increases in emissions” could occur near biofuel production facilities, routes for biofuel 

feedstock, and routes for finished fuel transportation.73 CARB should also consider potential 

local increases in emissions around facilities that produce fossil-based hydrogen matched with 

biomethane credits (for example, at the Shell Energy natural gas-based hydrogen facilities in 

Carson and Wilmington).74  

 

The Draft EIA’s conclusion that air quality impacts are unavoidable is not correct. CARB 

argues that there are no feasible mitigation options because CARB does not have authority to 

require implementation of mitigation for projects that are under control of local and state land 

use and permitting authorities. However, there are many feasible mitigation options that are 

squarely within CARB’s authority.  

 

First, CARB can require, as a condition for earning LCFS credits, that trucks carrying 

feedstocks and finished fuels to and from biofuel, hydrogen, and biomethane facilities are zero-

emissions vehicles. CARB has authority to place conditions on pathway holders (for example, 

the proposal would impose sustainability certification conditions on pathway holders for crop-

based biofuels). CARB also has authority, which it deploys in the Advanced Clean Fleets Rule, 

to require fleets to phase in zero-emission vehicles. And thanks in part to CARB’s 

groundbreaking vehicle emissions regulations, the use of zero-emission trucks is a feasible 

technology option to use for mitigation.  

 

Second, CARB can prohibit or invalidate approval of pathways at facilities that are out of 

compliance with state and federal air quality regulations. This is a common-sense, necessary 

measure to ensure that the LCFS does not continue incentivizing unlawful releases of air 

pollution. For example, in 2021 CARB approved three pathways for Phillips 66 Rodeo to 

produce renewable diesel, despite receiving notice via the pathway application comments that 

the facility was under investigation by the Bay Area Air Quality Management District for 

operating an unpermitted renewable diesel hydroprocessing unit.75 CARB has clear authority to 

prevent these situations, as CARB’s Executive Officer can “restrict, suspend, or invalidate 

credits” that are “generated... in violation of other laws, statutes, or regulations.”76 This option is 

also plainly feasible, because it merely requires compliance with existing air quality regulations.  

 

Third, CARB can prohibit approval of pathways that produce significant air pollution in 

areas out of attainment with air quality standards, and/or in environmental justice communities. 

This would be highly effective in mitigating localized air pollution impacts, and it fits squarely 

within CARB’s authority to decide which fuel pathways are eligible to receive credits under the 

program.  

 

 
73 Draft Environmental Impact Analysis 62. 
74 See, e.g., Shell Hydrogen Pathway Applications, supra note 59.  
75 Comments on Phillips 66 – Application No. B0241 for Three Low-Carbon Fuel Standard Tier 2 Fuel Pathways, 

submitted by Communities for a Better Environment & Natural Resources Defense Council (Dec. 17, 2021), 

available at https://www.arb.ca.gov/lists/com-attach/905-tier2lcfspathways-ws-

BXVdbVRjBAhWPABj.pdf?_ga=2.161580924.1729481274.1707759900-1149230758.1693940701. 
76 CAL. CODE REGS. Tit. 17, § 95495(a). 
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These are just three examples of feasible mitigation options that CARB should consider 

before concluding that air quality impacts are unavoidable.  

 

C. CARB’s finding that odor impacts are less than significant is likely incorrect. 

 

The Draft EIA’s finding that long-term operational impacts from odors are less than 

significant is likely incorrect because it overlooks odor impacts at biofuel refineries. In both the 

Phillips 66 Rodeo and Marathon Martinez refinery conversions, the Environmental Impact 

Reports for both conversion projects found that odor impacts could be significant without 

mitigation measures.77 Although the elimination of petroleum refining has beneficial impacts on 

refinery odors, the use of animal-based feedstocks can create odors similar to those from animal 

and food processing facilities.78 The risks of these odor impacts led Contra Costa County to 

require odor mitigation measures at both biofuel refineries. Given these findings of significant 

odor impacts from specific biofuel refinery facilities, CARB should reconsider its finding of less-

than-significant odor impacts.  

 

D. CARB’s conclusion that significant land use impacts from biofuels are 

“unavoidable” leaves no real opportunities for mitigation.  

 

The Draft EIA finds that biofuels cause numerous significant environmental impacts 

related to indirect land use change, but it does not acknowledge that there are few realistic ways 

to ensure that those impacts are analyzed and mitigated. Increased demand for biofuel feedstocks 

can lead to indirect land use changes by diverting food crops to produce biofuels. This has 

significant global impacts on agriculture and forest resources, biological resources, cultural 

resources, and geology and soils. For each of these resource areas, CARB concludes that 

significant impacts are unavoidable because CARB does not have authority to require mitigation 

that would be implemented by local authorities, and CARB provides a list of “recognized 

practices” that are “routinely required” by other authorities that are likely to minimize such 

impacts.  

 

In practice, communities are left in a catch-22 in which no state or local authority in 

California will evaluate the indirect land use impacts of biofuel feedstocks and consider 

mitigation options. The Phillips 66 Rodeo biofuel refinery provides an instructive example of 

this problem. During CEQA review of the refinery conversion, communities asked Contra Costa 

County to analyze the project’s indirect land use change effects, but the County refused to 

conduct this analysis on the grounds that these effects were too speculative because the specific 

mix of feedstocks used at the refinery could not be predicted.79 The Contra Costa County 

Superior Court agreed, holding that the mix of feedstocks used at the facility could not be 

 
77 Communities for a Better Environment v. County of Contra Costa, Contra Costa County Superior Court Case No. 

N22-1080, at 17 (Jul. 21, 2023); Communities for a Better Environment v. County of Contra Costa, Contra Costa 

County Superior Court Case No. N22-1091, at 14 (Jul. 21, 2023). 
78 Contra Costa Cnty. Dep’t of Conservation and Dev., Draft Environmental Impact Report (County File# CDLP20-

02040), at 4.3-79 (Oct. 2021), https://www.contracosta.ca.gov/DocumentCenter/View/72880/Rodeo-Renewed-

Project-DEIR-October-2021-PDF. 
79 See Communities for a Better Environment v. County of Contra Costa, Contra Costa County Superior Court Case 

No. N22-1080, at 21 (Jul. 21, 2023).  
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accurately predicted to support an indirect land use change analysis.80 The local permitting 

process thus provided no opportunity to evaluate indirect land use change effects and consider 

mitigation options, despite the fact that throughout this CEQA process, Phillips 66 was already 

receiving credits from CARB for fuel pathways based on specific feedstocks.  

This experience shows that although fuel producers are able to provide CARB with 

sufficient information about their feedstocks to enable analysis of land use change effects, this 

information is unlikely to be used in CEQA analyses for biofuel projects. This casts doubt on 

CARB’s conclusion that land use change impacts could be reduced to less-than-significant levels 

with mitigation from land use agencies and permitting agencies. It also exposes the lack of 

realistic options for evaluating and addressing the proposal’s land use change impacts. 

CBE appreciates the opportunity to provide comments on this proposal, and we urge the 

Board to direct CARB staff to make critical changes that will align the LCFS with AB 32 

requirements and the needs of environmental justice communities.  

Sincerely, 

Amelia Keyes 

CBE Attorney & Legal Fellow 

80 Id. 



 

CBE COMMENT 2 
CBE Comments on the Proposed Modifications (15-Day Changes) Low Carbon Fuel Standard, 
Aug. 27, 2024, https://www.arb.ca.gov/lists/com-attach/7576-lcfs2024-
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Chair Liane Randolph and 

Members of the Board 

California Air Resources Board 

1001 I Street 

Sacramento, CA 95814 

cotb@arb.ca.gov 

 

Submitted via CARB’s online Comment Submittal Form  

 

Re: Comment on the Proposed Modifications (15-Day Changes) Low Carbon Fuel 

Standard Regulation 

 

Dear Chair Randolph and Members of the Board, 

 

Communities for a Better Environment (“CBE”) writes in opposition to the California Air 

Resources Board (“CARB”) proposed Low Carbon Fuel Standard (“LCFS”) modifications (15-

day changes). CBE is an environmental justice organization, working with community members 

in East Oakland, Wilmington, Richmond, Southeast Los Angeles, and surrounding communities, 

which are heavily impacted by fossil fuel pollution from mobile sources, oil refineries, and 

drilling operations, power plants, airports, warehouses, and many other sources. This comment 

sets out CBE’s concerns regarding how CARB’s 15-day changes impact environmental justice 

communities. In particular, this letter explains that:  

▪ The twenty percent limit on soy and canola-based biodiesel will not correct the biofuels 

credit glut, thereby depressing the program, and resulting in continued pollution impacts 

for fence-line environmental justice communities.  

▪ The addition of identified regions in biofuels land use change analysis are insufficient to 

account for the range of imports and therefore will not reduce biofuels over crediting, 

which harms fence-line biofuels refinery communities.  

▪ Allowing biomethane book-and-claim accounting for fossil fuel-based hydrogen 

production perpetuates harm in environmental justice communities.  

▪ Removing fossil jet fuel from the program sends a bad message to polluting airlines, and 

the workers and communities they harm.  

▪ Diverting credits from utilities to Original Equipment Manufacturers will perpetuate 

historic barriers to access to electric vehicles and charging infrastructure for low-income 

communities and communities of color.  

 

mailto:cotb@arb.ca.gov
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CBE and a broad coalition of organizations representing groups from environmental justice, 

environmental, labor union, and social justice organizations have been actively voicing many of 

the issues and suggestions raised in this letter throughout the rulemaking process. CBE is 

extremely concerned with the direction of these changes and the status of the rulemaking process 

and urgently requests that further changes and corrections are made to better align the program 

with the suggestions and concerns raised in this letter and throughout the rulemaking process.  

 

I. CHANGES TO BIODIESEL CREDITING ACKNOWLEDGE PROBLEMS, 

BUT DO NOT PROVIDE AN ADEQUATE REMEDY.   

CBE recognizes that the changes made to sections 95482(1) and 95488(d)(1) attempt to 

remedy the overrepresentation of renewable diesel in the program, at nearly 40% of the total 

program in the 2024 quarter one LCFS Reporting Tool (LRT).1 Unfortunately, as explained at 

length below, the proposed twenty percent company-wide limit on canola and soy based 

biodiesel crediting, and Executive Officer discretionary pathway closure option are too opaque 

for companies to implement, for CARB to enforce, or for community stakeholders to decode. 

Further, these unclear and untimely changes will not correct the program’s outstanding 

renewable diesel credit glut. Ultimately, these changes fail to correct the LCFS as it applies to 

biodiesel, and thereby perpetuate pollution harms to fence-line communities surrounding 

biofuels refineries. 

To move forward in addressing biofuels’ climate and health problems, CBE echoes prior 

ask for CARB to place a cap on credits for crop-based biofuels at 2020 levels and conduct a risk 

assessment of biofuel feedstocks. In lieu of the changes as they are proposed, this measure would 

more clearly and readily serve CARB’s statutory mandate to achieve maximally technologically 

feasible and cost-effective emission reductions by boosting incentives for truly clean, scalable 

technologies including electrification. In addition, a cap at 2020 levels will be critical to begin 

addressing the harms of biofuel refining for fence-line communities, as well as the expansive 

impact of biofuels on global deforestation, and food security risks.  

a. Changes to the biodiesel rule are unclear regarding reporting, which will make 

them impossible to enforce in a timely manner.  

The addition of subsection (i) in section 95482 introduces an unnecessarily opaque 

“company-wide” twenty percent credit eligibility limit that will likely lead to confusion for 

companies attempting to comply with the LCFS, CARB staff enforcing the LCFS, and members 

of the public seeking to understand the pollutants to which their communities are exposed.   

The added twenty percent credit eligibility limit is applied to the “annual production 

reporting” of each “company” seeking to produce biodiesel and acquire biodiesel related credits. 

First, it is entirely unclear where the “annual production reporting” will be drawn from for new 

biodiesel applicants. Annual production reporting is only required once a fuel reporting entity has 

applied, and been accepted, thereby establishing an account in the LCFS Reporting Tool and 

Credit Bank and Transfer System (LRT-CBTS). Unlike the changes, the “company-wide” 

 
1 CAL. AIR RESOURCES BD., 2023 LCFS REPORTING TOOL (LRT) QUARTERLY DATA SUMMARY REPORT NO. 1 (2024).   
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analysis required for hydrogen refueling infrastructure (HRI) is defined as “all the stations 

registered by an entity with a unique FEIN in the LRT-CBTS,” which is readily discernable 

because upon establishing an LRT CBTS account, hydrogen reporting entities are required to 

register all fueling supply equipment.2 Unlike the HRI framework, producers of biodiesel are 

only required to report the volume of each specific blend stock produced per quarterly reporting 

period which is later compiled into an annual report.3 It is therefore unclear how CARB proposes 

to manage new canola and soy based biofuels applications, and delaying enforcement of a twenty 

percent limit for new applicants is confusing, unnecessary, and ineffective.  

b. The twenty percent company-wide credit limit on canola and soy oil-based 

biodiesel will not fix the credit glut, because of untimely enforcement and 

potential for growth.  

The twenty percent credit eligibility limit will not apply to biodiesel producers already 

receiving credits above twenty percent of their production until 2028. This delay in enforcement 

will drastically reduce the small benefit of a twenty percent limit on canola and soy-oil based 

biodiesel because of the existing glut of renewable diesel credits. As explored above, credits for 

renewable diesel represent roughly forty percent of the program, earning approximately 1.6 times 

more credits than the next largest creditor, electricity.4 Marathon Martinez and Phillips 66 Rodeo 

together account for a major share of the new renewable diesel capacity coming online in 2023 

and 2024.5 The delayed enforcement timeline for already accepted biodiesel producers will 

prolong the subsidization of biodiesel, leaving credit prices low. Therefore, there is likely to be 

only a marginal change in renewable biodiesel crediting as a result of the twenty percent limit, 

ensuring that the LCFS program remains weighed down by renewable biodiesel credits.  

CARB’s 2022 Scoping Plan includes plans for a phasedown in oil and gas refining by 

2045.6 As oil refineries go offline following CARB’s oil and gas refining phasedown, they are 

likely to follow the existing trend towards biofuels production. As more refineries go offline, 

LCFS crediting provides motivation for refiners to bring once shuttered refineries back online for 

biofuels. Under CARB’s Plan there is significant potential for more companies to apply for 

biofuels applications, and the overall number of companies operating with a twenty percent limit 

for soy and canola-based biodiesel could increase the biofuels market overall. Further 

compounding this issue, the twenty percent limit on soy and canola-oil based biodiesel is likely 

to have little effect on the entire biofuels crediting market because oil refiners can easily shuffle 

feedstocks to produce biofuels from soy and canola oil to tallow and cooking oil. A twenty 

 
2 Cal. Air. Res. Bd., Proposed 15-Day Changes (Aug. 12, 2024) § 95486.2(4)(F), [hereinafter “15-Day Changes”].  
3 15-Day Changes § 95491(d) and (e).  
4 CAL. AIR RESOURCES BD., 2023 LCFS REPORTING TOOL (LRT) QUARTERLY DATA SUMMARY REPORT NO. 1 (2024).   
5 Phillips 66 Rodeo and Marathon Martinez have nameplate capacities of 680 and 480 million gallons per year, 

respectively, making them two of the largest renewable diesel producers in the state. Maria Gerveni & Scott Irwin, 

Overview of the Production Capacity of U.S. Renewable Diesel Plants for 2023 and Beyond, FARMDOCDAILY (Mar. 

29, 2023), https://farmdocdaily.illinois.edu/2023/03/overview-of-the-production-capacity-of-u-s-renewable-diesel-

plants-for-2023-and-beyond.html. 
6 California’s 2022 Climate Change Scoping Plan Fact Sheet, California Air Resources Board (Jun. 16, 2022), 

https://ww2.arb.ca.gov/resources/fact-sheets/californias-2022-climate-change-scoping-plan-fact-

sheet#:~:text=The%20Draft%202022%20Scoping%20Plan,and%20gas%20extraction%2C%20and%20refining. 
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percent company-wide limit is, in other words, an insufficient long-term and short-term remedy 

for fixing and maintaining a steady credit price for renewable diesel.  

A cap on credit subsidies for crop-based biofuels will help ensure that the glut of biofuels 

entering California does not slow down our transition away from combustion vehicles by 

diluting incentives for zero-emission technologies.7 For example, we know that the high volumes 

of biofuels expected under the LCFS will dilute incentives for investment in electrification and 

other real climate solutions.8 The twenty percent company wide limit on canola and soy-oil based 

biodiesel does not operate in the same way that a volume based cap does because as new 

biodiesel producers enter the market, the overall volumetric limit will increase. Implementing a 

cap on biofuels can correct this issue by creating a firm limit on the number of credits available 

in the market.  

c. Granting the Executive Officer discretionary power to close biomass-based diesel 

pathway applications is an insufficient alternative remedy because it is too 

uncertain.  

The changes to section 95488 grant the Executive Officers the power to choose to stop 

accepting new fuel pathways for all biomass-based diesel in the event that 132,000 class 3-8 

ZEVs or NZEVs are registered in California. This change is unclear based on the language of the 

change itself, but also is uncertain because of the Executive Officers discretionary authority, and 

the lack of sufficient support in the LCFS for ZEV pathways in medium and heavy-duty class 

vehicles. 

First, it is unclear from the language of the change if the Executive Officer would be 

effectuating a complete ban on new applications or a selective rejection of new applications. 

While a complete ban on new fuel pathway applications for biomass-based diesel would be a 

solid step forward in correcting the LCFS’s biomass-based diesel over crediting, the language of 

this change on its face does not clearly require the Executive Officer to do so. Further in this 

vein, the timeline for the decision itself is unclear. While the Executive Officer may choose not 

to accept new applications for biomass-based diesel beginning on January 1, 2031, the number of 

registered vehicles must exceed 132,000 NEVs or NZEVs on December 31, 2029, with a posted 

notification on August 31, 2030. Does this mean that the Executive Officer cannot exercise fuel 

pathway closure discretion if the 132,000 threshold is surpassed after December 31, 2029? As an 

important mechanism for enforcement, and a potentially significant step forward for the program 

the terms of this decision should at the very least be clear to CARB and members of the public.  

 This change grants the Executive Officer the discretion to make the choice not to accept 

new pathway applicants (either wholly or selectively) if the required amount of 132,000 NEV 

and NZEV vehicle registration amount is surpassed. At the end of 2023, the California Energy 

 
7 See Colin Murphy & Jin Wook Ro, Updated Fuel Portfolio Scenario Modeling to Inform 2024 Low Carbon Fuel 

Standard Rulemaking, at 8, U.C. Davis Policy Institute for Energy, Environment, and the Economy (2024) 

(explaining that the supply of inexpensive biofuel credits will diminish fuel producers’ incentives to invest in more 

expensive, but innovative, technologies.). 
8 Id. at 8 (“Obligated parties will have little incentive to invest in innovative, but riskier, approaches to reducing 

GHG emissions from transportation fuels until either the supply of inexpensive [renewable diesel] is exhausted, or it 

has displaced all petroleum diesel…”). 
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Commission reported that there were 3,784 electric and hydrogen medium and heavy-duty ZEVs 

in California.9 To reach this threshold, the number of medium- and heavy-duty ZEV’s would 

have to more than double itself every year. Such a steep growth rate would likely require an 

increase in investment in electrification that is not currently included in the program or 

represented in these changes. Therefore, the change is structurally incongruous with the lack of 

meaningful investment in the adoption of zero-emission vehicles.  

In the Initial Statement of Reasons (ISOR), CARB recognized that achieving carbon 

neutrality will require a massive shift towards electric vehicles, and that this transition is 

technologically feasible. The outstanding glut of biofuels credits will diminish incentives to 

invest in other technologies, including electrification and zero-emission technology.10 As 

explored above, changes to canola and soy-oil based biodiesel are not timely or effective enough 

to motivate sufficient correction for existing over crediting. Further, none of the changes 

included provide incentives supporting investment in the development and uptake of medium 

and heavy-duty ZEVs. CARB should revisit this change to clarify that the triggered outcome is a 

complete bar on new biofuels applications and make further changes to support more rigorous 

investment in electrification.  

d. Biofuel reshuffling under the federal Renewable Fuel Standard violates CARB’s 

duty to assure emission reductions are additional, and dilutes any purported 

reduction in over crediting from the twenty percent limit.  

The twenty percent limit change is further inadequate because CARB still has not 

addressed the issue of crediting reductions that should be attributed to the federal Renewable 

Fuel Standard (“RFS”). Under AB 32, CARB is required to ensure that any greenhouse gas 

emissions achieved are “real”11 and “in addition to any greenhouse gas emission reduction 

otherwise required by law or regulation, and any other greenhouse gas emission reduction that 

otherwise would occur.”12 As CBE’s prior comment explains, the federal RFS requires 

nationwide production of biofuels and allows for overcompliance in one state to compensate for 

undercompliance in another state.13 The double incentive of LCFS and RFS thus encourages 

biofuel producers to concentrate sales in California to take advantage of our LCFS incentives.14 

This has led to California consuming an increasingly large share of the country’s biodiesel and 

renewable diesel, and in 2022 California consumed half of all the biomass-based diesel 

 
9 California Energy Commission, Medium- and Heavy-Duty Zero-Emission Vehicles in California, (May 1, 2024), 

https://www.energy.ca.gov/data-reports/energy-almanac/zero-emission-vehicle-and-infrastructure-statistics-

collection/medium. 
10 See Colin Murphy & Jin Wook Ro, Updated Fuel Portfolio Scenario Modeling to Inform 2024 Low Carbon Fuel 

Standard Rulemaking, at 8, U.C. Davis Policy Institute for Energy, Environment, and the Economy (2024).  
11 CARB must ensure that “[t]he greenhouse gas emission reductions achieved are real, permanent, quantifiable, 

verifiable, and enforceable.” CAL. HEALTH & SAFETY CODE § 38562(d)(1). 
12 Emphasis added. CAL. HEALTH & SAFETY CODE § 38562(d)(2). 
13 CBE Comments on the Proposed 2024 Low Carbon Fuel Standard Regulation (Feb. 20, 2024), 

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=6984&virt_num=

313. 
14 Jeremy Martin, A Cap on Vegetable Oil-Based Fuels Will Stabilize and Strengthen California’s Low Carbon Fuel 

Standard, THE EQUATION (Jan. 30, 2024), https://blog.ucsusa.org/jeremy-martin/a-cap-on-vegetable-oil-based-fuels-

will-stabilize-and-strengthen-californias-low-carbon-fuel-standard/. 
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consumed in the U.S.15 Meanwhile, consumption outside California is declining.16 Therefore, 

under this dual system, a share of the biomass-based diesel consumption that CARB attributes to 

the LCFS is actually reshuffled from other states, where it would be consumed anyway due to the 

federal RFS. By taking credit for emissions reductions that should be credited to the federal RFS, 

CARB is violating AB 32’s additionality requirement and inflating emission reduction estimates 

that will dilute the potential effect of a twenty percent soy and canola based biofuels limit.17 In 

the 2018 LCFS rulemaking, CARB addressed this by calculating the greenhouse gas emissions 

reductions attributable to the LCFS in order to count only reductions where “complying with the 

LCFS can be argued to be the primary reason for the action.”18 CARB has backtracked on this 

issue, and continues to, by failing to correct for reshuffling, thereby reducing the effectiveness of 

attempts to limit biodiesel credits. Dual application of the LCFS and RFS will weaken the 

already weak results of the twenty percent limit by creating double incentives for oil produced 

within the credited twenty percent, and for other biofuels in the program. Further, incentives 

from the RFS will apply to LCFS deficit generating canola and soy-based biofuels created 

outside of the twenty percent limit for LCFS crediting.  

e. The impacts of biofuel refining on fence-line communities are current and drastic,

fence-line communities are entitled to clear and accurate rulemaking and

enforcement.

Changes to the LCFS do not support a timely or effective reduction in incentives for 

biofuels refining. LCFS biofuel incentives drive rapid increases in renewable diesel production 

in California, largely occurring at oil refineries.19  As such, the LCFS is undermining the clean-

up of pollutants in highly impacted refinery communities.20  

Refinery communities have been living with the racist impacts of fossil fuel pollution for 

a century and are deeply, and personally aware of the need to phase out polluting refineries. As 

retired oil refineries come back online for biofuels, refinery communities are again being asked 

to disproportionately bear the burden of pollution and safety risks from biofuel refinery 

conversion. The refinery conversions of Phillips 66 Rodeo, Marathon Martinez, and Altair 

Paramount are illustrative. Phillips 66 Rodeo and Marathon Martinez are located in the San 

Francisco Bay Area Basin, which is out of attainment with state standards for particulate matter 

15 Id. 
16 Martin, supra note 14 (“Rising California consumption has come partly at the expense of biodiesel consumption 

elsewhere in the US, which fell 28% percent in 2022 compared to its peak in 2016.”). 
17 15-Day Changes, §954821, and §95491(d). (The twenty percent company-wide limit cannot inherently address 

reshuffling because it would only apply to annual reporting, which is limited to production in California, or import 

into California.) 
18 CAL. AIR RES. BD., Appendix F to Initial Statement of Reasons: Methodologies for Estimating Potential GHG and 

Criteria Pollutant Emissions Changes Due to the Proposed LCFS Amendments, F-13 (Mar. 6, 2018), 

https://www.arb.ca.gov/regact/2018/lcfs18/appf.pdf?_ga=2.136358512.1729481274.1707759900-

1149230758.1693940701. 
19 See Martin, supra note 14. 
20 Jeremy Martin, Everything You Wanted to Know About Biodiesel and Renewable Diesel. Charts and Graphs 

Included, THE EQUATION (Jan. 10, 2024), https://blog.ucsusa.org/jeremy-martin/all-about-biodiesel-and-renewable-

diesel/.  
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(PM10), fine particulate matter (PM2.5), and ozone.21 Further, the cities of Rodeo and Martinez 

are home to environmental justice communities where residents are disproportionately burdened 

by pollution, and vulnerable to health risks. According to CalEnviroScreen, residents in the 

census tract closest to the Phillips 66 refinery experience a pollution burden greater than 86 

percent of census tracts in the state.22 For the census tracts nearest the Marathon refinery, the 

pollution burden is greater than 82–91 percent of state census tracts.23 Communities near these 

refineries experience increased rates of asthma and cardiovascular disease, and newborns born 

near the refineries have increased risk of low birthweight.24 Both the Rodeo and Martinez 

refinery communities are designated as “disadvantaged communities” by the California 

Environmental Protection Agency under SB 535 based on geographic, socioeconomic, public 

health, and environmental hazard criteria.25  

In another stark example of environmental injustice, the Altair Paramount refinery in 

Paramount, California took small steps toward producing biofuels in 2013, after it had ceased 

processing crude oil and gone idle in 2011.26 In 2018, the refinery proposed a plan to 

substantially expand its operations to 25,000 barrels per day of biofuel feedstock throughput (up 

from 3,500 barrels per day). The City of Paramount in Los Angeles County is majority people-

of-color and is considered an environmental justice community, where residents are exposed to a 

range of industrial pollutants, including high levels of hexavalent chromium (a cancer-causing air 

toxin).27 Paramount is in the South Coast Air Basin, which is in “extreme” non- attainment of 

many federal air quality standards, including ground-level ozone.28 The Environmental Impact 

Report for the expansion project estimated that the expanded refinery would release 1,743 

pounds of VOCs and 2,133 pounds of NOx emissions per day, and it would require 50 rail car 

unloads per day and 540 diesel truck trips.29 The Paramount refinery demonstrates how biofuel 

incentives can encourage previously shuttered oil refineries to expand refining operations, even 

when they are located within environmental justice communities that already face air pollution 

levels far beyond what is considered safe for human health.  

 These conversions also demonstrate that biofuel refining creates new health and safety 

risks for fence-line communities. Biofuel refining may require more intensive use of hydrogen 

 
21 Air Quality Standards and Attainment Status, BAY AREA AIR QUALITY MGMT. DIST., 

https://www.baaqmd.gov/about-air-quality/research-and-data/air-quality-standards-and-attainment-status (last visited 

Feb. 9, 2024). 
22 CalEnviroScreen 4.0, CAL. OFF. ENV’T HEALTH HAZARD ASSESSMENT, 

https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/CalEnviroScreen-

4_0/?org=OEH (last visited Aug. 25, 2024) (search for census tract 6013320001).  
23 Id. (last visited Aug. 25, 2024) (search for census tracts 6013320001, 6013320004, and 6013315000). 
24 Id. 
25 SB 535 Disadvantaged Communities, CAL. OFF. ENV’T HEALTH HAZARD ASSESSMENT, 

https://oehha.ca.gov/calenviroscreen/sb535 (last visited Feb. 9, 2024) (see “Disadvantaged Communities Map” and 

search for census tracts 6013358000, 6013320001, 6013320004, and 6013315000). 
26 Verified Petition for Writ of Mandate and Complaint for Declaratory and Injunctive Relief at 11, Communities for 

a Better Environment v. City of Paramount, Los Angeles County Central District Superior Court, available at 

https://climatecasechart.com/wp-content/uploads/case-documents/2022/20220516_docket-na_petition-for-writ-of-

mandate.pdf. 
27 Id. at 8. 
28 Id. at 8. 
29 Id. at 12–13. 



8 

CBE Comment on the Proposed Modifications (15-Day Changes) to LCFS Regulation 

compared to fossil fuels, which can cause more frequent flaring hazards.30 This is supported by 

site-specific evidence: since the Marathon Martinez facility reopened as a biofuel refinery in late 

2022, there have been over 46 flaring incidents reported by the refinery.31 The Martinez refinery 

has also had an alarming number of health and safety emergencies. In a 2022 incident that the 

refinery failed to report, it released 20 to 24 tons of spent catalyst chemicals into the community, 

where residents found dust containing heavy metals settled onto front yards and vehicles.32 In 

November 2023, the refinery had two major fires that refinery officials described as “facility-

wide emergencies;” one of these fires resulted in life-threatening injuries for a refinery worker 

and released over 200,000 pounds of renewable diesel fuel.33 These incidents have triggered a 

federal investigation by the U.S. Chemical Safety Board and led the Contra Costa Health 

department and Bay Area Air Quality Management District to conduct a surprise inspection at 

the facility, and local health officials have publicly expressed concerns about the frequency of 

safety incidents at the refinery since reopening.34  

The seminal statute AB 32 requires that CARB move forward “in a manner that is 

equitable [and] seeks to minimize costs and maximize the total benefits to California,”35 and 

ensure that measures “do not disproportionately impact low-income communities”36 or interfere 

with “efforts to achieve and maintain federal and state ambient air quality standards and to 

reduce toxic air contaminant emissions.”37 The subsequent adoption of SB 32 is further 

instructive, demanding that CARB in adopting rules to maximally reduce greenhouse gas 

emissions “in a manner that benefits the state’s most disadvantaged communities and is 

transparent and accountable to the public.”38 Under this mandate, CARB should further study the 

direct and indirect effects of biofuels on refinery communities so that there is adequate support 

for transparent and accountable rulemaking. The sections that follow provide further detail 

regarding how the twenty percent limit change is insufficient to support CARB in fulfilling the 

mandates of AB 32.  

i. The twenty percent limit’s untimely and ineffective implementation will

prolong and promote harms to environmental justice communities.

These changes prolong and promote the existing harms of biofuels production by 

providing for an ineffective and untimely limit on canola and soy-oil based biodiesel. Further, 

30 Phillips 66 Rodeo Renewed Project (File No. LP20-2040) – comment concerning draft environmental impact 

report at 38, submitted by Communities for a Better Environment and other environmental organizations (Dec. 17, 

2021), available at https://www.nrdc.org/sites/default/files/rodeo_renewed_deir_comment.pdf; see also Katie Lauer, 

Biofuel is poised to usurp crude oil refining in the Bay Area. But are their ‘renewable’ fuels a green solution or 

‘greenwashing’?, EAST BAY TIMES (Feb. 4, 2024), https://eastbaytimes.com/2024/02/04/biofuel-is-poised-to-usurp-

crude-oil-refining-in-the-bay-area-but-are-their-renewable-fuels-a-green-solution-or-greenwashing/. 
31 Health officials conduct surprise inspection at Martinez refinery after recent incidents, ABC7 NEWS (Dec. 26, 

2023), https://abc7news.com/martinez-refining-company-surprise-inspection-refinery-flaring-air-quality/14228185/. 
32 Id. 
33 Ted Goldberg, Federal Agency Probes Marathon’s Martinez Refinery After Two Large Fires Last Month, KQED 

(Dec. 5, 2023), https://www.kqed.org/news/11968786/recent-fires-at-marathons-martinez-refinery-spark-major-

safety-concerns. 
34 Id.; ABC7 NEWS, supra note 31. 
35 CAL. HEALTH & SAFETY CODE § 38562(b)(1). 
36 CAL. HEALTH & SAFETY CODE § 38562(b)(2). 
37 CAL. HEALTH & SAFETY CODE § 38562(b)(4). 
38 S.B. 32, 2016, Reg. Sess. (Ca. 2016).  
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including co-processing of biomass and petroleum feedstocks in the applicable definition of 

credit-generating renewable diesel39 will encourage major oil producers to further entrench 

communities who already experience the harms of oil refining with the expansion into biofuel 

refining co-processing with petroleum. Again, AB32 requires CARB to act in a manner that does 

not interfere with efforts to reduce toxic air contaminates, maximizes benefits with minimal 

costs, and is equitable and does not disproportionately impacting low-income communities.40 

The experiences at Phillips 66 Rodeo, Marathon Martinez, and AltAir Paramount refineries 

provide examples of how biofuel refining extends existing pollution and creates new harms in 

disadvantaged communities. The clear evidence that producing biofuels at oil refineries can 

create serious, under-studied health and safety risks for low-income communities, communities 

of color, and communities heavily impacted by air toxics undoubtedly indicates that CARB 

should be acting to rein in biofuels crediting that incentivizes expanded production.  

As set out above, the twenty percent per company limit does not limit the expansion of 

the market, and as oil refining is phased down in line with the 2022 scoping plan, biofuels credits 

will incentivize oil refineries to pivot and continue operation as biofuels refineries. Further, the 

twenty percent limit does nothing to discourage the uptake of other biofuels such as tallow and 

cooking oil-based biofuels. Environmental justice communities, such as Martinez, Rodeo, and 

Paramount, as well as new communities where biofuels production expands will bear the burden 

of the little studied health and safety impacts of biofuels refining. As such, CARB’s twenty 

percent limit does not adequately or equitably minimize costs to Californians and will ultimately 

prolong the disproportionate health and environmental burdens faced by refinery communities.  

ii. Unaccounted for reshuffling under the RFS concentrates harmful biofuel 

refining in California’s environmental justice communities.  

As explored in section one, subsection d of this comment, dual incentives under the 

federal RFS and LCFS have resulted in a trend towards concentrating biofuels production and 

use in California. Oil refineries are generally located in areas with higher pollution burdens that 

are largely comprised of low-income households and people of color, due in part to a history of 

racist housing discrimination. As biofuel producers concentrate in California because of 

reshuffling incentives not addressed by changes to include a twenty percent cap, oil refineries 

come back online as biofuels refineries and California’s fence-line refinery communities will 

face new pollution burdens and risks despite California’s much needed commitment to reduce 

the use and impacts of fossil fuel. To comply with additionality requirements under California 

law41 and ensure the program is administered in a manner that does not disproportionately impact 

low-income communities,42 CARB should correct the program to adequately account for 

reshuffling under RFS.  

 
39 15-DAY CHANGES § 95481. 
40 CAL. HEALTH & SAFETY CODE § 38562(b)(1), (b)(2), and (b)(4).  
41 CARB must ensure that any greenhouse gas emission reductions achieved are “real” and are “in addition to any 

greenhouse gas emission reduction otherwise required by law or regulation, and any other greenhouse gas emission 

reduction that otherwise would occur.” CAL. HEALTH & SAFETY CODE § 38562(d)(1) & (2). 
42 CAL. HEALTH & SAFETY CODE § 38562(b)(4). 
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iii. The twenty percent limit does not account for or reduce the externalized 

impacts of biofuel refining on fence-line communities.  

Pollution from oil refining itself is not the only biofuel refining related pollution that 

impacts fence-line environmental justice communities. Biofuels refining creates an array of 

diverse stationary and mobile pollution sources that must be adequately accounted for. For 

example, in the Environmental Impact Report for the Marathon Martinez biofuel conversion 

project, the county estimated that the biofuel refinery would require 180 diesel truck trips 

through the area per day, 63 railcars per day (an increase compared to the oil refinery due to the 

transport of biofuel feedstocks), and 400 marine vessels per year (also an increase compared to 

the oil refinery).43 Looking at cumulative impacts on air pollution, the county found that the 

conversion would have a significant and unavoidable impact on PM2.5 exposure for residents 

and workers in the area.44 Similarly, the Phillips 66 Rodeo refinery conversion is estimated to 

have significant impacts on pollution-causing activities. The refinery is now one of the largest 

biofuel refineries in the world. The Environmental Impact Report for the conversion found that 

the refinery’s increased need for delivery of feedstocks would cause marine and rail traffic to 

increase substantially compared to when the refinery processed oil: rail car unloads per day 

would increase from 4.7 to 16, and tanker vessel and barge calls per year would more than 

double.45 The refinery requires approximately 16,000 diesel truck trips per year.46 Martinez is 

located in the San Francisco Bay Area Basin which is out of attainment with state standards for 

particulate matter (PM10), fine particulate matter (PM2.5), and ozone.47 Marathon Martinez is an 

illustrative example of how conversion to biofuels refining will contribute to an increase in 

diverse and distinct air pollution sources for fence-line communities. The immense amount of 

pollutants from diverse sources associated with biofuels refining conflicts with CARB’s statutory 

requirement to complement efforts to attain air quality standards and to avoid disparate harms in 

low income communities and communities of color. The twenty percent limit has no deterrent 

power for the expansion of companies who elect to convert to biofuels production as oil and gas 

is phased down under the Scoping Plan. As such, this rule change fails to satisfy CARB’s 

statutory requirements under AB 32. As previously recommended, CARB should implement a 

cap on biofuels credits. A cap on the market for biofuels credits could provide a deterrent effect 

on the incursion of biofuels conversions, while CARB and Air Quality Management Districts 

otherwise address the issue of biofuel related pollution affecting fence-line communities.  

f. An effective cap on credits for crop-based biofuels would better achieve 

maximum technologically feasible and cost-effective emission reduction, and 

more readily incentivize electrification.  

 
43 Contra Costa Cnty. Dep’t of Conservation and Dev., Draft Environmental Impact Report Vol. I (County File# 

CDLP20-02046), at 2-36–38 (Oct. 2021), https://www.contracosta.ca.gov/DocumentCenter/View/72957/Martinez-

Refinery-Renewable-Fuels-DEIR-Vol-1-Complete-DEIR. 
44 Id. at 3.3-40. 
45 Verified Petition for Writ of Mandate at 13, Communities for a Better Environment v. County of Contra Costa, 

Contra Costa County Superior Court, Case No. N22-1091 (2023).  
46 Id.  
47 Air Quality Standards and Attainment Status, BAY AREA AIR QUALITY MGMT. DIST., 

https://www.baaqmd.gov/about-air-quality/research-and-data/air-quality-standards-and-attainment-status (last visited 

Aug. 26, 2024). 
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A cap on crop-based biofuels at 2020 energy levels is an important step toward 

addressing the local and global environmental harms of biofuels; it also better serves CARB’s 

statutory objectives. Under AB 32, CARB’s primary regulatory objective is to “achieve the 

maximum technologically feasible and cost-effective reductions in greenhouse gas emissions. . . 

in furtherance of achieving the statewide greenhouse gas emissions limit.”48 The twenty percent 

limit change, which encourages an unchecked increase in crop-based biofuels conversions and 

does not meaningfully reduce the biodiesel credit market, does not maximize technologically 

feasible and cost-effective reductions. Capping crop-based biofuels would open up room in the 

LCFS to prioritize investments in scalable technologies that are truly clean and drive us toward 

our goal of carbon neutrality by 2045.   

The twenty percent limit will not provide cost-effective emission reductions. Analysis by 

the International Council on Clean Transportation and the Union of Concerned Scientists shows 

that biomass-based diesel will likely only be economical to produce when it is subsidized, 

because the costs of producing vegetable oils are regularly higher than the costs of wholesale 

diesel (without even considering the costs of producing diesel from vegetable oils).49 Reducing 

crediting will only increase the burdensome cost of vegetable oil, potentially furthering credit 

shuffling to other biofuel feedstocks circumventing the twenty percent limit.  Further, many of 

the new renewable diesel production facilities are oil refineries. For these refineries, part of the 

benefit of converting to biofuels is the opportunity to offset their compliance burden and delay a 

costly facility closure process.50 The twenty percent limit does not adequately limit the market 

for biofuels credits and will thus be used to enshrine oil giants’ impacts to local communities 

despite a transition away from fossil fuels. The misapplication of credits to benefit more 

polluting fuels like biofuels is not a cost-effective measure of enforcement because credits that 

are offered for biofuels in lieu of crediting other fuels such as electrification reduce the 

effectiveness of the program. CARB should correct this by providing for a cap on biofuels.  

The glut of credits for renewable diesel will undermine LCFS incentives for 

electrification and other scalable clean transportation technologies. Setting a cap on biofuels 

would help stabilize credit prices and focus credit money on electrification.51 As explained 

above, the twenty percent limit is insufficient to remedy the glut of credits because of its delayed 

implementation, opportunities for feedstock shuffling for other biofuels, and incidence of credit 

shuffling under the RFS. In the ISOR, CARB recognized that achieving carbon neutrality will 

require a massive shift towards electric vehicles, and that this transition is technologically 

feasible. However, continuing to allow a glut of credits to weigh down the market inhibits 

progress toward this transition by allowing biofuel credits to crowd out opportunities for 

regulated parties to invest in electrification.        

 

 
48 CAL. HEALTH & SAFETY CODE §§ 38560, 38560.5(c).  
49 JANE O’MALLEY ET AL., SETTING A LIPIDS CAP UNDER THE CALIFORNIA LOW CARBON FUEL STANDARD 4 fig. 2 

(2022), https://theicct.org/wpcontent/uploads/2022/08/lipids-cap-ca-lcfs-aug22.pdf. 
50 Martin, supra note 14. 
51 Id. 
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II. CHANGES TO LAND USE CHANGE (LUC) VALUES FOR BIOFUELS DO

NOT ADEQUATELY OR DIRECTLY CORRECT CARBON INTENSITY

VALUES FOR INTERNATIONAL FEEDSTOCKS.

Changes pertaining to Land Use Change (LUC) effects for biofuels feedstocks to include 

identifying regions of analysis are insufficient to address LUC related carbon intensity 

misrepresentations. These changes represent an important acknowledgement of the drastic 

impacts of LUC effects related to the programs biofuels incentives. However, identifying regions 

of analysis alone does not sufficiently correct carbon intensity values because they still do not 

reflect the range of specific LUC effects of regional biomass producers internationally. Further, 

the Executive Officer’s ability to adjust the regional representations is not adequately outlined. 

Finally, these shortcomings, including underestimating LUC changes, will adversely affect 

fence-line refinery communities. One basic step CARB should take is to calculate LUC effects 

for each region that provides imported crop-based feedstocks in the program.  

a. Regional analysis of soy and Canola is inadequate because it is limited to the U.S.

and North America.

Changes to section 95488.3 that identify the region of analysis for each LUC factor are 

insufficient because they only identify one region of analysis per biomass type and make no 

substantive changes to the LUC analysis. CARB has already approved fuel pathways for a major 

biofuel producer, Phillips 66, to produce biofuels from soybean oil imported from Argentina,52 

and imports from South America are likely to accelerate under the proposal that only limits soy-

based oil biofuels credits on an individual company basis. Land use change effects vary by 

region due to specific domestic economic factors and trade dynamics, and South American 

soybean oil presents particularly strong deforestation risks.53 One study that looked at soybean 

oil cultivation in Brazil found that its direct and indirect LUC impacts could outweigh the carbon 

benefits of replacing fossil diesel.54 By focusing its LUC analysis on U.S. soy feedstock 

production shocks, CARB is underestimating the carbon intensity of the feedstocks that this 

proposal will incentivize. Since CARB continues to provide credits to biofuels sourced from 

imported crop-based feedstocks, the proposal’s failure to thoroughly evaluate LUC by region 

produces indefensibly inaccurate carbon intensity estimates.55  Underestimation of the LUC 

effects of biofuels can have catastrophic consequences. In South America, deforestation linked to 

soybean farming is destroying critical tropical forests like the Gran Chaco Forest in Argentina 

and Paraguay, which is one of the biggest carbon sinks in the world, provides a critical habitat 

for thousands of plant and animal species, and is an ancestral home to many Indigenous 

communities. These crop-based feedstocks have numerous harmful effects, including climate 

52 Low Carbon Fuel Standard Tier 2 Pathway Application No. B0520, Phillips 66 Rodeo (certified Dec. 26, 2023), 

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0520_cover.pdf. 
53 Comments on Tier 2 Pathway Application No. B0520, submitted by Communities for a Better Environment (Dec. 

13, 2023), available at https://ww2.arb.ca.gov/public-comments/lcfs-fuel-pathways-public-

comments/webform/submission/7151. 
54 David M. Lapola et al., Indirect land-use changes can overcome carbon savings from biofuels in Brazil, 107 

PNAS 3388 (2010), http://www.pnas.org/content/107/8/3388.full.pdf+html. 
55 See Comments on Tier 2 Pathway Application No. B0520 at 2–3, submitted by University of California, Davis 

Policy Institute for Energy, Environment, and the Economy (Dec. 13, 2023), available at 

https://ww2.arb.ca.gov/public-comments/lcfs-fuel-pathways-public-comments/webform/submission/7161 

(hereinafter “U.C. Davis Comments”). 
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impacts from deforestation, loss of indigenous lands, and increased food insecurity. The lack of 

effective changes to restrict crop-based biofuels will accelerate these effects. It is therefore 

especially important for CARB to accurately estimate the LUC effects of crop-based feedstocks.  

As CBE has previously supported, CARB should provide a region-specific direct and 

indirect land use change analysis for fuel pathway applications that rely on imported crop-based 

feedstocks. While the changes acknowledge that regional analysis is important, they merely 

identify one preset region per biomass type, and provide an inadequate corrective remedy for 

regional analysis when the pre-calculated regional analysis does not match the actual biofuel 

source region. If CARB provided modeling analysis that reflected a region-specific production 

shock, it would more accurately account for domestic economic factors and trade dynamics to 

arrive at a carbon intensity estimate that better aligns with the true climate impacts of  

feedstocks.56 CARB should substantively correct carbon intensity valuation by studying regional 

producers land use change effects, and incorporating findings into regional carbon intensity 

valuations.  

b. Executive Officer ability to supersede the LUC calculation table is not an 

adequate remedy because it is unclear what “conservatively representative” is, or 

how it would be surmised.  

Changes to section 95488.3(d) grant the Executive Officer the ability to supersede the 

calculated LUC changes if the Executive Officer determines that they are not “conservatively 

representative of a particular region/feedstock/fuel combination” based on the best available 

empirical data. CBE appreciates that this change acknowledges the diverse range of factors 

needed for a comprehensive analysis but is concerned with the lack of clarity regarding the 

Executive Officer’s calculations, as well as when and how this discretionary correction tool will 

be used. First, this is not a sufficient remedy for CARB’s failure to accurately calculate LUC 

factors because it leans too heavily on an unclear standard of discretion. No definition or further 

specification is provided for the Executive Officer to base their determination of when the LUC 

calculation in table 6 is not “conservatively representative” and what scope of analysis the 

Executive Officer should use to create an appropriate substitution LUC value. Further, while the 

provision is backloaded with sources for the final determination of a new value, there is no 

standard for determining whether Table 6 values are not a conservative representative and 

therefore triggering valuation of a more appropriate LUC effect. Uncertainty regarding when a 

more appropriate LUC effect should be evaluated could result in underuse of this process. This 

tool is not practically useful for correcting LUC values if it is not exercised regularly with a clear 

set of standards. Without accurate, accountable LUC factors, CARB will undervalue the carbon 

intensity of biofuels, further deflating renewable diesel credit prices and depressing the market.  

c. Underestimating carbon intensity based on low LUC calculations, and permissive 

sustainability certification will adversely impact refinery communities.  

With inaccurate LUC values based on region, CARB will continue to underestimate the 

climate harm of crop-based fuels and thereby over-incentivize biofuels which will drive over-

crediting and increases in harms for fence-line communities. The asserted climate benefits of the 

 
56 See U.C. Davis Comments, supra note 55, at 2–3. 
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proposal are based in part on the carbon intensity advantages assigned to biomass-based diesel. 

Concerningly, CARB’s analysis is rooted in an incomplete and inaccurate evaluation of the 

climate impacts of biomass-based diesel. Biomass-based diesel in California is increasingly 

produced from virgin vegetable oil, primarily soybean oil, and producers are starting to import 

soybean oil from South America.  The Environmental Protection Agency (“EPA”) technical 

documents comparing LUC models shows that of  the models CARB used to calculate LUC 

effects, only the GTAP model found that displacing fossil diesel with soybean diesel led to lower 

greenhouse gas emissions, while the other two models found that soybean biodiesel could emit 

more greenhouse gas than fossil diesel due to deforestation.57 This EPA publication suggests, at 

the very least, that the GTAP model may be seriously underestimating the land use change 

effects of crop-based feedstocks. LUC changes continue to include the GTAP model and the 

AEZ-EF model, the addition of regions of analysis did not change the LUC values in Table six. 

One of the most important reasons to accurately estimate land use change effects is that these 

estimates are used in Tier 2 fuel pathway applications to calculate carbon intensity values for 

crediting biofuels. In this context, underestimating a land use change value results in over-

crediting a biofuel project. Further, as explained above, the Executive Officers discretionary 

ability to amend LUC values does not correct LUC undervaluation. Underestimating LUC effects 

inflates biofuels crediting, and credits for biofuels support costly biofuel production and 

investment in biofuel refinery conversions. As explored at length in section one, subsection e of 

this comment, over incentivizing biofuels has an adverse impact on fence-line refinery 

communities who bear the burden of direct and indirect pollution from biofuels refining.  

In sum, crop-based biofuels present serious, likely underestimated, direct and indirect 

land use change risks, as well as impacts to fence-line communities and the 15-day changes will 

not reduce these risks. Echoing CBE’s prior asks, one basic way CARB should address land use 

change risks is by providing more thorough analysis for fuel pathway applications. 

III. BIOMETHANE BOOK-AND-CLAIM ACCOUNTING FOR HYDROGEN 

PERPETUATES POLLUTION HARMS IN ENVIRONMENTAL JUSTICE 

COMMUNITIES.  

Changes to section 95482(h) revokes crediting for fossil fuel-based hydrogen production 

beginning in 2031 but, counterintuitively continues to allow crediting for fossil fuel-based 

hydrogen production with indirect book-and-claim biomethane matching for hydrogen 

production. CARB’s continued support for book-and-claim crediting despite acknowledging that 

fossil fuel-based hydrogen is not a path forward is deeply concerning. Indirect book-and-claim 

accounting permitted under section 95488.6(i)(2) will encourage hydrogen producers to produce 

fossil fuel-based hydrogen, because they can make fossil-based hydrogen look carbon negative 

by purchasing avoided methane credits from dairy digesters that may not even operate in 

California.  

 

 
57 Dan Lashof, EPA’s New Renewable Fuel Standard Will Increase Global Carbon Emissions – Not Lower Them, 

WORLD RESOURCES INST. (Jul. 3, 2023), https://www.wri.org/insights/us-renewable-fuel-standards-emissions-

impact. 
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The LCFS should only incentivize green hydrogen produced in a manner consistent with 

Environmental Justice Equity Principles.58 The Environmental Justice Equity Principals were 

created as a framework to prevent rapidly developing hydrogen projects from perpetuating the 

injustices that polluting infrastructure has imposed on fence-line communities historically and 

today.59 The Hydrogen Equity Principles call for green hydrogen that is not defined by CO2 

equivalent,60 in direct conflict with the direction of the program’s permissive book-and-claim 

accounting system. Rather, the Principles outline how hydrogen can be produced without climate 

emissions, through electrolysis of water using surplus wind and solar energy.61  

 

While hydrogen can62 be a zero-emission energy carrier at its point of use, there is an 

array of hydrogen production methods with a range of potential local climate emissions. 

Hydrogen produced from fossil fuels, known as grey hydrogen, involves using steam reformation 

of natural gas to create hydrogen.63 Steam reformation is both energy intensive and highly 

polluting.64 For example, Shell Energy has had two certified pathways for production of fossil-

based hydrogen produced from natural gas via steam methane reformation at facilities in 

Wilmington and Carson, communities with already exceptionally high fossil fuel pollution.65 

Shell uses book-and-claim accounting to claim the environmental attributes of biomethane 

derived from manure digesters in Minnesota; Minnesota biomethane does not have to actually 

reach California. Under this scheme, CARB has certified Shell to earn LCFS credits using 

carbon intensity values of -147 and -152 gCO2e/MJ—these low carbon intensity values make the 

pathway more valuable than most electric vehicle pathways.66 Shell is earning highly valuable 

LCFS credits to produce fossil-based hydrogen in deeply burdened environmental justice 

communities.  

 

While Cap and Trade allows polluters to pay for the privilege of polluting EJ 

communities, book-and-claim credits for fossil hydrogen funnel money right back into polluters’ 

pockets in these same communities, counting the fossil gas extracted in EJ communities as a net 

climate benefit while benzene, NOx, carbon monoxide, methane, and all manner of particulate 

matter poison the same neighborhoods.67 

 
58 Equity Principles for Hydrogen: Environmental Justice Position on Green Hydrogen in California, COMMUNITIES 

FOR A BETTER ENV’T (Oct. 10, 2023), https://www.cbecal.org/wp-content/uploads/2023/10/Equity-Hydrogen-

Initiative-Shared-Hydrogen-Position-1.pdf. 
59 Id. at 2.  
60 Id. at 3. 
61 Id. at 2-3. 
62 Hydrogen combustion results in NOx emissions, a smog precursor which increases risk of asthma.  
63 Arjun Makhijani & Thom Hersbach, Hydrogen: What Good Is It?, INST. FOR ENERGY AN ENV’L RESEARCH, at 14 

(Jan. 2024), https://ieer.org/wp/wp-content/uploads/2024/01/What-Good-is-Hydrogen-IEER-report-for-Just-

Solutions-January-2024.pdf. 
64 Id. at 51-52.  
65 Low Carbon Fuel Standard Tier 2 Pathway Application No. B0348, Shell Energy (certified Sep. 29, 2022), 

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0348_cover.pdf; Low 

Carbon Fuel Standard Tier 2 Pathway Application No. B0349, Shell Energy (certified Sep. 29, 2022), 

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0349_cover.pdf 

(hereinafter “Shell Hydrogen Pathway Applications”). 
66 See LCFS Pathway Certified Carbon Intensities, CAL. AIR RESOURCES BD., 

https://ww2.arb.ca.gov/resources/documents/lcfs-pathway-certified-carbon-intensities (last visited Aug. 27, 2024) 

(Note that the Wilmington facility is now a retired pathway). 
67 INST. FOR ENERGY AN ENV’L RESEARCH, supra note 59, at 30-31. 
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Currently, funding and incentives abound for hydrogen infrastructure development. It is 

essential that the LCFS program send the correct signal to hydrogen producers regarding 

acceptable long term hydrogen infrastructure development. Grey hydrogen production is already 

the cheapest, most widely used option for hydrogen production.68 Crediting for book-and-claim 

accounting provides additional incentives for the proliferation of fossil fuel-based hydrogen 

production that will crowd out more expensive, but less polluting hydrogen produced from 

electrolysis.69 Allowing fossil fuel-based hydrogen production to proliferate at this early stage in 

hydrogen infrastructure development could deeply entrench California in continuing dependence 

on fossil fuels for hydrogen production. To stop sending the wrong signals to an emerging 

market, CARB should end biomethane book-and-claim crediting for hydrogen.  

IV. REMOVING FOSSIL JET FUEL FROM THE PROGRAM SENDS A BAD

MESSAGE TO POLLUTING AIRLINES.

Changes throughout the program removing fossil jet fuel are a substantial backslide in 

policy.  In such a hard to decarbonize sector, it is essential that the cost of pollution is adequately 

accounted for. Removing fossil jet fuel from the program fails to internalize the substantial 

emissions impact of aviation, and its pollution impacts on airport workers, and communities 

surrounding airports. Further, the use of fossil jet fuel is not without consequences for the 

communities and workers who work and live in and around airports. Communities surrounding 

airports and airport workers have increased hospital admissions for respiratory disorders 

including asthma, and chronic bronchitis, as well as cardiovascular issues such as heart disease, 

and stroke.70 Fossil jet fuel deficit generation could provide an important platform for investing 

in technology development to decarbonize air travel and remedy its impacts while also 

appropriately compensating for a significant sector of California’s greenhouse gas emissions.  

V. ELECTRIC VEHICLES AND CHARGING ACCESS ALREADY EXCLUDE

LOW-INCOME COMMUNITIES AND COMMUNITIES OF COLOR;

WITHOUT CLEAR AND EXPLICIT DIRECTIVES, OEM CREDIT

DIVERSION WILL FURTHER ENTRENCH INEQUITY.

Changes to section 95483 give the Executive Officer discretion to direct up to forty-five 

percent of base credits otherwise obligated to go towards Electrical Distribution Utilities (EDUs) 

to be used for specified purposes if sales of new zero emissions vehicles represent less than a 

thirty percent of certified zero emissions vehicles. Under these changes, OEMs must use base 

credit benefits towards specified eligible projects to support transportation electrification. 

However, the eligible uses are flawed in the following ways:  

68 Elena Krieger et al., Green Hydrogen Proposals Across California, PSE HEALTHY ENERGY, at 15 (May 21, 2024) 

https://www.psehealthyenergy.org/work/green-hydrogen-proposals-across-california/. 
69  Id. at 75 (“If green hydrogen incentives and subsidies are allowed to flow to the dominating SMR industry, it 

could shut down the fledgling industry of green hydrogen production via electrolysis before it even begins.”). 
70 S. Lin et al., Residential Proximity to Large Airports and Potential Health Impacts in New York State, Int. Arch. 

Occup. Environ. Health (2008); see also Quan Qi et al., Hidden danger: The long-term effect of ultrafine particles 

on mortality and its sociodemographic disparities in New York State, J. of Hazardous Materials, Volume 471, 

(2024). 
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• There are no additionality mechanisms to ensure that rebates and incentives are actual, 

and not otherwise reflected in price spikes.  

• There are no equity mechanisms to ensure that OEM’s will subsidize EV charging 

infrastructure in historically underserved communities, or that rebates and incentives will 

be offered to underserved communities.  

• There are no requirements for OEM marketing, education, and outreach to be targeted to 

reach historically underserved communities.  

• It is unclear what alternative OEM projects can be developed, and what, if any, equity 

requirements the Executive Officer can apply.  

While the eligible credit projects require “multilingual marketing, education, and 

outreach,” a promising acknowledgement of the need for language justice, there are no further 

equity requirements. As it stands, affluent, white communities have been the main benefactors of 

government investment in zero-emission vehicles. Electric vehicles are still rare in low-income 

and rural communities and communities with the largest percentages of Black and Latinx 

residents.71 Further, these same communities bear the brunt of criteria pollutant harms related to 

fossil fuel based medium and heavy-duty vehicle use.72 Without clear requirements, there is little 

to no incentive for OEMs to work to ensure that credit projects such as installing EV charging 

infrastructure, or rebates and incentives are not inequitably distributed in line with existing 

barriers to access to these benefits. Particularly in light of the equity requirements that public 

utilities are subject to under the California Public Utilities Commission,73 the shift of credits to 

OEMs without any equity requirements will continue to leave low-income communities and 

communities of color experiencing inequal access to electrification and heightened pollution 

burdens.  

 While the changes specify that credit proceeds cannot be used to pay the cost of 

regulatory compliance, support lobbying costs, employee bonuses, shareholder dividends or 

settlement costs there is no promising regulatory requirement to show that the credit proceeds are 

not used for marketing, education, or outreach that would otherwise happen to promote the sales 

of OEM vehicles, or that rebates and incentives will not be otherwise offset by price increases. 

CARB should prioritize electrification investment that reduces access barriers to ensure low-

income communities receive benefits from the LCFS and do not disproportionately bear its costs. 

 

 

 

 
71 Nadia Lopez & Erica Yee, Who buys electric cars in California — and who doesn’t?, CALMATTERS (Mar. 22, 

2023), https://calmatters.org/environment/2023/03/california-electric-cars-

demographics/#:~:text=Communities%20with%20high%20concentrations%20of,faces%20electrifying%20the%20e

ntire%20fleet. 
72 Environmental Justice and Transportation, U.S. ENV’T PROT. AGENCY, https://www.epa.gov/mobile-source-

pollution/environmental-justice-and-

transportation#:~:text=Pollution%20from%20the%20transportation%20sector,disproportionate%20exposures%20to

%20this%20pollution (last visited Aug. 27, 2024). 
73 See Environmental & Social Justice Action Plan, Version 2.0, CAL. PUBLIC UTILITIES COMMISSION (April 7, 2022) 

https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/news-and-outreach/documents/news-office/key-

issues/esj/esj-action-plan-v2jw.pdf. 
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Conclusion 

CBE appreciates the opportunity to comment on the 15-day changes and urges the Board to 

direct CARB staff to make critical changes that will align the LCFS with AB32 requirements and 

the needs of environmental justice communities. In doing so, CBE urges CARB to more 

thoroughly and comprehensively explore the comments and suggestions that CBE and a broad 

coalition of organizations representing groups from environmental justice, environmental, labor 

union, and social justice organizations have been working diligently to share. Regretfully, CBE 

expresses deep concern regarding the direction of these changes and the status of the rulemaking 

process. CBE requests with urgency that CARB make further changes and corrections to better 

align the program with the suggestions and concerns CBE has raised in this letter and throughout 

the rulemaking process. CBE again uplifts our asks for a cap on biofuels, an end to book-and-

claim biomethane, hydrogen crediting, and the addition of fossil jet fuel as a deficit generator. 

Sincerely, 

Lauren Gallagher  

Attorney & Legal Fellow  

Communities for a Better Environment 
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September 30, 2024 

 

Chair Liane Randolph and 

Members of the Board 

California Air Resources Board 

1001 I Street 

Sacramento, CA 95814 

cotb@arb.ca.gov 

 

Submitted via CARB’s online Comment Submittal   

 

Re: Comment on the Recirculated Draft Environmental Impact Analysis for the Proposed 

Low Carbon Fuel Standard Regulation  

 

Dear Chair Randolph and Members of the Board, 

 

 Communities for a Better Environment (“CBE”) has reviewed the Recirculated Draft 

Environmental Impact Analysis (“DEIA”) prepared by the California Air Resources Board 

(“CARB”) assessing the 15-Day Changes to the Proposed Low Carbon Fuel Standard Regulation 

(“LCFS”) released on August 12, 2024.  

 

CBE is a community-based environmental justice organization working with community 

members in East Oakland, Richmond, Southeast Los Angeles, and Wilmington. CBE’s mission is 

to build people’s power in California’s communities of color and low-income communities. CBE 

strives to achieve environmental health and justice by preventing and reducing pollution and 

building green, healthy, and sustainable communities and environments. In East Oakland, CBE 

members are impacted by emissions from Oakland International Airport and affected by 

emissions from jet fuel combustion. Spanning Northern and Southern California, CBE members 

in Richmond, Southeast Los Angeles, and Wilmington are affected by the toxic emissions from 

fossil fuel refining and increasingly biofuels refining. CBE members in Southeast Los Angeles 

and Wilmington are concerned about the impacts of rapidly developing hydrogen infrastructure 

across Southern California in general, and in their communities in particular. A common thread 

across our Northern and Southern California communities is advocacy at local, state, and federal 

levels to develop clean, accessible transportation that reduces impacts to the near-freeway 

communities where we organize. Emissions from both passenger and freight transport are among 

the greatest impacts experienced by communities in East Oakland, Richmond, Southeast Los 

Angeles, and Wilmington, who breathe diesel particulate emissions where they sleep, learn, play, 

and pray. With this working context, CBE raises significant concerns about the impact and 

analysis of changes to the proposed LCFS Regulation.  

  

mailto:cotb@arb.ca.gov
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While CARB implements its own certified regulatory program under the California 

Environmental Quality Act (“CEQA”), it remains subject to CEQA’s requirements.1 The 

recirculated DEIA for the proposal violates CEQA in several respects outlined below:  

I. The description of the proposed changes relating to fossil fuel-based hydrogen 

leaves out allowances for fossil fuel-based hydrogen production accompanied by 

book-and-claim accounting for biomethane, leading to faulty and inaccurate 

analysis of the impacts of the hydrogen rule changes.  

II. CARB fails to adequately examine the significant impacts of air quality, 

greenhouse gas emissions, and related health effects from the Proposed Changes 

regarding biofuels and hydrogen.  

III. CARB has surreptitiously dismissed feasible options within its authority to 

mitigate significant environmental and health impacts.  

IV. CARB has not sufficiently evaluated feasible alternatives that could lessen 

significant environmental impacts, in particular alternatives that involve a cap on 

biofuels.  

 

 

I. The description of the Proposed Change regarding fossil fuel-based hydrogen is 

inaccurate and cannot provide an adequate basis for impact analyses or mitigation 

measures.  

 

The regulatory requirements for CARB’s Environmental Impact Analyses require the 

DEIA to include a description of the project and a description of the applicable environmental 

and regulatory setting for the project.2 Even if CARB’s EIA analysis is limited, certified 

regulatory programs must align with CEQA’s policy goals and substantive standards.3 Courts 

have described an accurate project description as “the heart of the EIR process” and “necessary 

for an intelligent evaluation of the potential environmental effects of a proposed activity.”4 A 

project description that omits key information about regulatory allowances and exceptions will 

result in inadequate alternatives analyses and mitigation measures that do not address the 

significant impacts the proposed changes may have.5 Further, it prevents the public from 

engaging with an accurate and accountable environmental analysis.6  

 

In the description of the proposed amendment to the rule changes relating to fossil fuel-

based hydrogen, CARB states that the Proposed Changes remove crediting eligibility for 

hydrogen produced from fossil fuels. However, the 15-Day Changes allow for the continued 

creation of fossil fuel-based hydrogen if producers use indirect accounting via book-and-claim 

 
1 POET, LLC v. State Air Resources Bd., 218 Cal.App.4th 681, 711 (2013); Cal. Code Regs. tit. 17, § 

60004.2(c)(1)(A).  
2 CAL. CODE REGS. Tit. 17, § 60004.2(a)(1)-(2).  
3 POET, LLC v. State Air Resources Bd., 218 Cal.App.4th 681, 715 (2013) 
4 Sacramento Old City Ass’n. v. City Council (1991) 229 Cal.App.3d 1011, 1023; San Joaquin Raptor/Wildlife 

Rescue Center, 27 Cal.App.4th at 730; See also CAL. CODE REGS. Tit. 14, § 15124.  
5 See Sacramento Old City Ass’n. v. City Council (1991) 229 Cal.App.3d 1011, 1023.  
6 Id.  
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biomethane matching.7 This fundamental mischaracterization of the 15-Day Changes precludes 

an accurate and accountable environmental analysis because it does not capture the significant 

loophole for prolonged fossil fuel dependence that is indirect biomethane book-and-claim 

crediting. Without an accurate understanding of what the proposed LCFS allows, it is not 

possible for the analyses of impacts and mitigation measures to be adequate.  

 

II. The Recirculated DEIA does not adequately address the impacts of the proposed 

rule changes.  

A. CARB does not address the significant impact of air quality on health and 

environmental justice communities.  

CARB’s Regulatory Program and CEQA require that DEIAs disclose and analyze 

adverse impacts on human beings.8 Health impacts resulting from adverse air quality impacts 

must be identified and analyzed. Ambient air quality and the presence of air toxins are obvious 

health concerns. Analysis of the health impacts resulting from adverse air quality impacts must 

disclose the severity and significance of those impacts. The DEIA should therefore analyze the 

impact of air quality on human health as well as disparate health impacts on disadvantaged 

communities and vulnerable populations.  

 

The Recirculated DEIA only references the Health Impact Analysis in Chapter 2 of the 

Standardized Regulatory Impact Assessment (SRIA) issued on September 8, 2023. Despite the 

Recirculated DEIA’s new finding that short- and long-term air quality impacts of the proposed 

rule changes would be significant, the DEIA does not provide any new analysis about how the 

extent of these significant air quality impacts will affect the health of human beings. 

  

It is clear from CARB’s own reasoning that they are well aware that the proposed 

changes will encourage renewable diesel to remain a substantial part of the LCFS program.9 In 

fact, CARB projects that there will be an “increase in long-term operational NOx and PM2.5 

emissions due to biomass and biofuel transportation as a result of the Proposed Amendments.”10 

Concerningly, CARB is aware that the “air quality changes from the Proposed Amendments 

differ geographically based on fuel production and consumption patterns” and even anticipates 

“increases in local emissions associated with increased biofuel production and biomethane 

production.”11 The Recirculated DEIA acknowledges the relationship between increased criteria 

pollutant emissions and detrimental health impacts in a discussion specifically relating to the use 

of alternative jet fuel but does not engage with the health effects from significant air quality 

impacts from increasingly localized biofuels production. CARB identifies that biofuel emissions 

are a cause for concern, and acknowledges that these harms will be localized, but the DEIA does 

 
7 Cal. Air. Res. Bd., Proposed 15-Day Changes §§ 95482(h) and 95488.6(i)(2) (Aug. 12, 2024). 

https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2024/lcfs2024/15day_atta-1.pdf  
8 CAL. CODE REGS. Tit. 17, § 60004.2(a)(4); CAL. CODE REGS. Tit. 14, § 15065(a)(4).  
9 CAL. AIR RESOURCES BD., 2023 LCFS REPORTING TOOL (LRT) QUARTERLY DATA SUMMARY REPORT NO. 1 (2024) 

(Renewable diesel alone earns nearly 40% of the total program credits.); see also, CARB 2024 Recirculated Draft 

Environmental Impact Analysis for the Proposed Low Carbon Fuel Standard Regulation (Aug. 16, 2024) 

https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2024/lcfs2024/recirculated_draft_eia.pdf. (hereinafter “CARB 

2024 Recirculated DEIA”). 
10 CARB 2024 Recirculated DEIA, at 44.  
11 Id. at 44 and 53.  
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nothing to analyze the health effects of air quality impacts from biomass, biofuel, and 

biomethane production and processes.  

 

 As previously highlighted in CBE’s comment on the 15-Day Changes, refinery 

communities have been living with the racist impacts of fossil fuel pollution for over a century 

and are deeply and personally aware of the need to phase out polluting refineries, including 

polluting biofuels refineries. In particular, refinery communities such as those near the Phillips 

66 refinery in Rodeo and the Marathon refinery in Martinez experience heightened pollution 

burdens and asthma rates above over 80% of the rest of the state.12 Both the Rodeo and Martinez 

refinery communities are designated as “disadvantaged communities” by the California 

Environmental Protection Agency under SB 535 based on geographic, socioeconomic, public 

health, and environmental hazard criteria.13 Environmental justice communities already face air 

pollution levels far beyond what is considered safe for human health, and CARB acknowledges 

that there will be an increase in local emissions near refineries. Despite this, CARB does not 

analyze the adverse health effects of the significant air quality impacts from the Proposed 

Changes.  

  

B. CARB’s Air Quality analysis does not sufficiently analyze the range of emissions 

potential from specified impacts and adopts a faulty baseline for analysis.  

Under CEQA, CARB must provide meaningful context to conclusions concerning 

significant air quality impacts and human health consequences.14 The Proposed Changes affect 

discrete fuels subject to the LCFS regulation, yet the DEIA’s impact analyses for both air quality 

and greenhouse gas emissions do not address the potential impacts as they relate to the Proposed 

Changes.  

 

Despite CARB’s conclusion that there will be significant air quality impacts from the 

proposed changes, CARB provides only minimal data on the pollutant potential of the proposed 

changes. In fact, CARB only includes data on fine particulate matter (PM2.5) and nitrogen 

oxides (NOx) for air quality analysis, and provides a limited, sweeping programmatic analysis of 

greenhouse gas emissions. Whereas biofuels production is known to create an array of emissions, 

including volatile organic compounds, and has been linked to more intensive flaring than fossil 

fuels.15 Further, hydrogen production of all kinds is known to produce indirect greenhouse gas 

 
12 CalEnviroScreen 4.0, CAL. OFF. ENV’T HEALTH HAZARD ASSESSMENT, 

https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/CalEnviroScreen-

4_0/?org=OEH (last visited Aug. 25, 2024) (search for census tract 6013320001, 6013320004, and 6013315000).  
13 SB 535 Disadvantaged Communities, CAL. OFF. ENV’T HEALTH HAZARD ASSESSMENT, 

https://oehha.ca.gov/calenviroscreen/sb535 (last visited Aug. 27, 2024) (see “Disadvantaged Communities Map” and 

search for census tracts 6013358000, 6013320001, 6013320004, and 6013315000). 
14 Sierra Club v. Cnty. of Fresno, 6 Cal. 5th 502, 522, 431 P.3d 1151, 1165 (2018). 
15 Phillips 66 Rodeo Renewed Project (File No. LP20-2040) – comment concerning draft environmental impact 

report at 38, submitted by Communities for a Better Environment and other environmental organizations (Dec. 17, 

2021), available at https://www.nrdc.org/sites/default/files/rodeo_renewed_deir_comment.pdf; Verified Petition for 

Writ of Mandate and Complaint for Declaratory and Injunctive Relief at 11, Communities for a Better Environment 

v. City of Paramount, Los Angeles County Central District Superior Court, available at 

https://climatecasechart.com/wp-content/uploads/case-documents/2022/20220516_docket-na_petition-for-writ-of-

mandate.pdf. 
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impacts as hydrogen inevitably leaks.16 The specific air quality and greenhouse gas emissions 

impacts of biofuels refining and hydrogen production are particularly concerning for the refinery 

communities who live, work, play, and pray in the air around these producers with potential 

health impacts from pollutants. By failing to account for them in the recirculated DEIA, CARB 

has not satisfied CEQA.  

CARB’s analysis of both particulate matter and greenhouse gas emissions also centers 

overall emissions reductions when contextualizing localized emissions. This model of impact 

analysis fails to provide an adequate basis for understanding alternatives and mitigation options 

because it conflates the general benefits of the program with the acute impacts of fuel pathways. 

The Altair Biofuels facility in Paramount, California is a decisive example of misleading, 

generalizing baselines with real life community health impacts. The Altair Paramount refinery 

went offline in 2011 but came back online and began taking small steps towards creating biofuels 

in 2013.17 By 2018, the environmental justice community of Paramount went from facing no 

production pollution to 25,000 barrels per day of polluting biofuels production.18 The 

Environmental Impact Report for the expansion project to create biofuels estimated that the 

expanded refinery would release 1,743 pounds of VOCs and 2,133 pounds of NOx emissions per 

day, and it would require 50 rail car unloads per day and 540 diesel truck trips.19 Biofuels 

production has the potential to produce significant localized emissions. A comparative analysis 

that includes emissions reductions from the entire program obfuscates the emissions and impacts 

of increased biofuels refining amidst the overall benefits of the program. The Altair Paramount 

scenario highlights that CARB is using the incorrect baseline for analysis of emissions for 

refineries and refinery communities. The baseline should be as if there were no refinery, since 

without the biofuels conversion project, there would be no refinery, and this would more 

accurately should the impacts to the environment. A baseline for future pollution that upholds the 

legacy of pollution in these communities cements the environmental injustice these communities 

have historically faced into the future and an unjust transition into a lower carbon future where 

they are still disproportionately harmed.  

Failing to adequately analyze air quality impacts, and greenhouse gas emissions prevents 

these communities from understanding the risks they face. It also prevents a fruitful discussion of 

program alternatives and mitigations that could better address these discrete unanalyzed harms.  

C. The impacts analysis fails to address cumulative impacts.

The DEIA must include a discussion of the cumulative and growth-inducing impacts of 

the proposed rule changes.20 Cumulative impacts include the effects of past, present, and future 

16 Climate Impacts of Hydrogen and Methane Emissions Can Considerably Reduce the Climate Benefits across Key 

Hydrogen Use Cases and Time Scales Env’tal Science and Technology (Feb. 2024) (avail. At 

https://pubs.acs.org/doi/10.1021/acs.est.3c09030) 
17 Verified Petition for Writ of Mandate and Complaint for Declaratory and Injunctive Relief at 11, Communities for 

a Better Environment v. City of Paramount, Los Angeles County Central District Superior Court, available at 

https://climatecasechart.com/wp-content/uploads/case-documents/2022/20220516_docket-na_petition-for-writ-of-

mandate.pdf. 
18 Id. 
19 Id. at 12–13. 
20 CAL. CODE REGS. Tit. 17, § 60004.2(a)(4); CAL. CODE REGS. Tit. 14, § 15065(a)(3). 
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actions. The cumulative impact from several projects is the change in the environment which 

results from incremental impact of the project when added to other closely related past, present, 

and reasonably foreseeable future projects.21 CARB does not perform any cumulative analysis at 

all, in fact the word “cumulative” does not appear in the Recirculated DEIA. Discussion and 

analysis of cumulative and growth-inducing impacts is essential when considering the array of 

impacts identified from the proposed changes. Further, cumulative impacts analysis is important 

to understanding the historical burden and legacy of pollution for refinery communities.  

 

 

D. CARB improperly concludes that the proposed changes will have no significant 

impact on odors, despite evidence otherwise.  

 The Recirculated DEIA’s finding that long-term operational impacts from odors are less 

than significant is likely incorrect because it overlooks odor impacts at biofuel refineries. In both 

the Phillips 66 Rodeo and Marathon Martinez refinery conversions, the Environmental Impact 

Reports for both conversion projects found that odor impacts could be significant without 

mitigation measures.22 Although the elimination of petroleum refining has beneficial impacts on 

refinery odors, the use of animal-based feedstocks can create odors similar to those from animal 

and food processing facilities.23 The risks of these odor impacts led Contra Costa County to 

require odor mitigation measures at both biofuel refineries. Given these findings of significant 

odor impacts from specific biofuel refinery facilities, CARB should reconsider its finding of less-

than-significant odor impacts. 

 

 

III. CARB has feasible options, within its authority, to mitigate significant air quality 

impacts.  

 

CEQA requires CARB to identify feasible mitigation measures that would “substantially 

lessen the significant environmental effects” of the proposal.24 “Feasible” mitigation means 

measures “capable of being accomplished in a successful manner within a reasonable period of 

time, taking into account economic, environmental, social, and technological factors.”25 Contrary 

to what the Recirculated DEIA concludes, CARB has feasible options to mitigate the air quality 

impacts of the proposal.  

 

The Recirculated DEIA correctly concludes that Short-Term Construction-Related and 

Long-Term Operational-Related Impacts on Air Quality are significant, although as outlined 

above it does not thoroughly or adequately discuss the causes of local emissions increases. 

 
21 Kings Cty. Farm Bureau v. City of Hanford (1990) 221 Cal. App. 3d 692, 729; Friends of the Eel River v. Sonoma 

Cty. Water Agency (2003) 108 Cal. App. 4th 859, 868-69. 
22 Communities for a Better Environment v. County of Contra Costa, Contra Costa County Superior Court Case No. 

N22-1080, at 17 (Jul. 21, 2023); Communities for a Better Environment v. County of Contra Costa, Contra Costa 

County Superior Court Case No. N22-1091, at 14 (Jul. 21, 2023). 
23 Contra Costa Cnty. Dep’t of Conservation and Dev., Draft Environmental Impact Report (County File# CDLP20-

02040), at 4.3-79 (Oct. 2021), https://www.contracosta.ca.gov/DocumentCenter/View/72880/Rodeo-Renewed-

Project-DEIR-October-2021-PDF. 
24 CAL. PUB. RESOURCES CODE § 21002.1; CEQA GUIDELINES § 15126(a); CAL. CODE REGS. Tit. 17, 

§ 60004.2(c)(2).  
25 CAL. PUB. RESOURCES CODE § 21061.1. 
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CARB estimates that “localized increases in emissions” could occur near biofuel production 

facilities, routes for biofuel feedstock, and routes for finished fuel transportation.26 The proposed 

changes to hydrogen also underscore that CARB should also consider potential local increases in 

emissions around facilities that produce fossil-based hydrogen matched with biomethane credits 

(for example, at the Shell Energy natural gas-based hydrogen facilities in Carson and 

Wilmington).27  

 

The Draft EIA’s conclusion that air quality impacts are unavoidable is not correct. CARB 

continues to argue that there are no feasible mitigation options because CARB does not have 

authority to require implementation of mitigation for projects that are under control of local and 

state land use and permitting authorities. However, as previously raised in CBE’s prior 

comments, there are many feasible mitigation options that are squarely within CARB’s authority. 

 

First, CARB can require, as a condition for earning LCFS credits, that trucks carrying 

feedstocks and finished fuels to and from biofuel, hydrogen, and biomethane facilities are zero-

emissions vehicles. CARB has authority to place conditions on pathway holders (for example, 

the proposal would impose sustainability certification conditions on pathway holders for crop-

based biofuels). CARB also has authority, which it deploys in the Advanced Clean Fleets Rule, 

to require fleets to phase in zero-emission vehicles. And thanks in part to CARB’s 

groundbreaking vehicle emissions regulations, the use of zero-emission trucks is a feasible 

technology option to use for mitigation.  

 

Second, CARB can prohibit or invalidate approval of pathways at facilities that are out of 

compliance with state and federal air quality regulations. This is a common-sense, necessary 

measure to ensure that the LCFS does not continue incentivizing unlawful releases of air 

pollution. For example, in 2021 CARB approved three pathways for Phillips 66 Rodeo to 

produce renewable diesel, despite receiving notice via the pathway application comments that 

the facility was under investigation by the Bay Area Air Quality Management District for 

operating an unpermitted renewable diesel hydroprocessing unit.28 CARB has clear authority to 

prevent these situations, as CARB’s Executive Officer can “restrict, suspend, or invalidate 

credits” that are “generated... in violation of other laws, statutes, or regulations.”29 This option is 

also plainly feasible, because it merely requires compliance with existing air quality regulations.  

 

Third, CARB can prohibit approval of pathways that produce significant air pollution in 

areas out of attainment with air quality standards, and/or in environmental justice communities. 

This would be highly effective in mitigating localized air pollution impacts, and it fits squarely 

 
26 CARB 2024 Recirculated DEIA at 54. 
27 See, e.g., Low Carbon Fuel Standard Tier 2 Pathway Application No. B0348, Shell Energy (certified Sep. 29, 

2022), https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0348_cover.pdf; 

Low Carbon Fuel Standard Tier 2 Pathway Application No. B0349, Shell Energy (certified Sep. 29, 2022), 

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0349_cover.pdf 

(hereinafter “Shell Hydrogen Pathway Applications”). 
28 Comments on Phillips 66 – Application No. B0241 for Three Low-Carbon Fuel Standard Tier 2 Fuel Pathways, 

submitted by Communities for a Better Environment & Natural Resources Defense Council (Dec. 17, 2021), 

available at https://www.arb.ca.gov/lists/com-attach/905-tier2lcfspathways-ws-

BXVdbVRjBAhWPABj.pdf?_ga=2.161580924.1729481274.1707759900-1149230758.1693940701. 
29 CAL. CODE REGS. Tit. 17, § 95495(a). 
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within CARB’s authority to decide which fuel pathways are eligible to receive credits under the 

program.  

 

These are just three examples of feasible mitigation options that CARB should consider 

before concluding that air quality impacts are unavoidable.  

 

IV. The DEIA should include alternative scenarios that include a cap on credits for 

biofuels.  

 

CARB’s certified regulatory program requires CARB to produce Environmental Impact 

Analyses analyzing whether any feasible alternatives are available that would substantially 

lessen any significant environmental impacts.30 The alternatives should “consider a reasonable 

range of potentially feasible alternatives that will foster informed decision-making and public 

participation.”31 A recirculated analysis is required when significant new information is available 

regarding substantial adverse environmental effects, or feasible ways to mitigate and project 

alternatives.32 

 

The Recirculated DEIA does not contain or address an alternative that caps credits for 

biofuels. The cap alternative was not included in the initial DEIA either, despite being a feasible 

project alternative that would mitigate adverse environmental impacts of the program. The 

twenty percent companywide limit proposed in the 15-day changes acknowledges the significant 

environmental impacts that stem from the high supply of credits for biofuels. The initial DEIA 

depended primarily on the stringency of carbon intensity targets, providing only minor variants 

in the supply of different types of credits. In comments on the initial DEIA, CBE flagged that 

these alternatives failed to significantly change the environmental impacts of the proposal as they 

relate to biofuels.33  A market-wide volumetric cap on lipid-based biofuels credits is an essential 

alternative that must be analyzed in order for CARB and the public fully evaluate the range of 

regulatory options and their environmental impacts.  

 

This failure is particularly troubling because CARB is, in fact, considering a regulatory 

option that includes limiting biofuels. “Alternative 1” in the ISOR’s “Evaluation of Regulatory 

Alternatives” is a scenario with lower carbon intensity stringency and a limit on virgin crop-

based biofuels, which is similar to the proposed rule offered in the August 2024 15-Day 

Changes. The Recirculated DEIA is a second opportunity to include a volumetric cap on biofuels 

alternative in the DEIA, after it was called for in the Comprehensive EJ Scenario requested by 

EJAC and repeatedly requested in feedback from stakeholders. Yet CARB has again failed to 

include a biofuels cap or any new alternatives analysis in the Recirculated DEIA. Including a 

biofuels cap scenario in the EIA would enable consideration of a variety of environmental 

resource impacts that are not studied in the ISOR. By excluding a biofuels cap scenario from its 

CEQA analysis, CARB fails to evaluate an alternative that could effectively mitigate the 

 
30 CAL. CODE REGS. Tit. 17, § 60004.2(a)(5). 
31 Id.; CAL. CODE REGS. Tit. 14, § 15126.6 (a).  
32 CAL. CODE REGS. Tit. 14, § 15088.5 (a).  
33 CBE Comments on the Proposed 2024 Low Carbon Fuel Standard Regulation (Feb. 20, 2024), 

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=6984&virt_num=

313. 



9 

CBE Comment on Recirculated Draft EIA for the Proposed LCFS Program 

overburdened market for biofuels credits, as well as limit the incentives and therefore impacts of 

biofuels refining. The proposed company-wide limit change acknowledges that limiting biofuels 

is necessary, CARB’s CEQA analysis should consider the dutifully raised alternative of a 

volumetric, market-wide biofuels credit cap alternative.  

In the Recirculated DEIA “CARB concludes that long-term local air quality impacts 

associated with the Proposed Amendments could be potentially significant and unavoidable.”34 

Analyzing a biofuel cap alternative in the EIA would enable CARB to evaluate whether a 

reduced supply of biofuel credits could reduce the significant impacts identified in the initial 

DEIA and again underscored in the Recirculated DEIA. In order to comply with requirements 

under CEQA to analyze alternatives, CARB must incorporate a cap on biofuels in another 

recirculated DEIA.  

V. Conclusion

In sum, the proposed changes pose unknown substantial and unacceptable risks to 

California residents, and in particular will increase the pollution burden felt by communities 

nearby refineries. The details of the proposed changes significant environmental and public 

health impacts are impossible to determine from the recirculated draft EIA, which omits key 

analyses, details, and supporting documents. For all these reasons, CARB must undertake a 

broad revision of the recirculated EIA that fully assesses and mitigates the proposed changes 

environmental and public health harms, including those identified above, and provides all 

supporting information documents, and data. In light of the recirculated draft EIAs present 

inadequacy as an informational document which deprives the public of a meaningful opportunity 

to review and comment, CBE respectfully requests the Recirculated DEIA be revised and 

recirculated with the necessary information.  

Sincerely, 

Lauren Gallagher  

Attorney & Legal Fellow  

Communities for a Better Environment 

34 CARB 2024 Recirculated DEIA at 43. 
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Preface 
In 2021 and 2022, the federal government passed far-reaching laws on infrastructure and climate, with 
deep implica�ons for the energy transi�on that is widely recognized as an urgent and necessary element 
to mi�gate climate change damage. Major federal investments are envisioned (and are being made) in a 
variety of energy technologies and sources, including for using hydrogen as an energy source.  

Hydrogen is not generally used as an energy source today because it is made from fossil fuels, mainly 
natural gas; it is cheaper to simply burn the fossil fuel. It is being considered seriously today because it 
does not emit carbon dioxide (CO2), the principal anthropogenic greenhouse gas, when so used. 

The focus of this study is to examine whether hydrogen as an energy source can significantly reduce 
warming impact when it displaces fossil fuels and, if so, under what circumstances and how much. As 
with any other energy source, whether primary – derived from nature (whether renewable or not) – or 
secondary (made from another energy source), producing hydrogen has significant environmental 
impacts. This makes the issue of net impacts important. There are environmental jus�ce implica�ons. 
These are iden�fied but not explored in detail in this ini�al work, since the subject is vast. The plan is to 
seek the advice of environmental jus�ce leaders and experts, convened by Just Solu�ons, the 
organiza�on that commissioned the Ins�tute for Energy and Environmental Research to produce this 
report. Once the environmental jus�ce priori�es are iden�fied, more detailed work on those issues is 
expected. 

Thus, the present report is narrowly focused, exploring hydrogen produc�on, storage, transport and use. 
Its scope includes technical aspects and opportunity costs. For instance, the use of “green” hydrogen, 
made from water (H2O) using renewable energy, would result in zero CO2 emissions if used in a transit 
bus or car. But is it beter to electrify transporta�on using hydrogen or use more efficient bateries? All 
other things being equal, using renewable electricity directly is more efficient – and renewable energy 
will go farther in decarboniza�on in that mode rather than via hydrogen. But other things are not always 
equal. Electricity may be unsuitable as an energy source in a par�cular applica�on, given available 
technology.  

In sum, we explore the technical nooks and crannies as well as the big picture of hydrogen as an energy 
source. This approach leaves out a lot of context, which we wish to note here. For instance, efficiency is 
widely recognized as essen�al to a sound energy transi�on in the United States and worldwide; it is not 
considered systema�cally here, though we discuss its importance in some specific cases. We have briefly 
illustrated the need for a broader analysis of the energy and environmental jus�ce context with a few 
examples of possible alterna�ves to hydrogen use. 

We have not considered overall sustainability of energy use, the lack of which is at least partly connected 
with a business-as-usual approach of simply subs�tu�ng zero carbon energy sources for fossil fuels. 
Addi�onally, ecosystems are under severe pressure from mul�ple direc�ons including, but not only, from 
climate extremes and global temperature rise. Another major issue is global equity: the wealthiest 1% 
are responsible for twice the carbon emissions that the poorest 50%,1 and there are serious inequali�es 
within many countries. The vastly dispropor�onate impacts of mining and extrac�on of materials and 
fuels have o�en fallen on the very same people who have benefited least from the use of fossil fuels. 

 
1 Oxfam 2023 
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Given this history, should the mineral resources, like resources needed for the energy transi�on, be 
extracted and distributed in a similarly inequitable way?  Will these resources become focal points for 
conflict (as oil has been for a century)? Indeed, they already are in some cases. So far as climate is 
concerned, can zero emissions be achieved in �me if inequity is not mi�gated substan�ally and rapidly – 
remembering that the United States, the European Union and Japan emit less than one-third of the 
world’s greenhouse gas emissions?2  

Despite these limita�ons, we believe this report points to ways in which hydrogen can be used and, as 
importantly, ways in which it should not be used to further climate goals. Useful applica�ons of hydrogen 
include using it to produce steel from iron ore and making it from renewable energy that would 
otherwise be curtailed for a larger array of uses. In some cases, using hydrogen could be 
counterproduc�ve for climate and contribute to inequity. A prime example is mixing hydrogen with 
natural gas in exis�ng infrastructure. 

A word about net impacts and site-specific impacts. When hydrogen (or any other zero CO2 emissions 
source) displaces fossil fuels, it makes new demands on some resources. For example, iridium and 
pla�num are currently indispensable catalysts for electrolysis of water. At the same �me, the impacts 
from fossil fuel produc�on and the en�re mining and industrial infrastructure for producing, 
transpor�ng, and using them will be reduced. Considering the net global balance is important. 

At the same time, the site-specific impacts are also critical. For example, the harm in a community 
where the land is ripped up for a new mine can’t be simply written off because an equal or even greater 
harm is avoided elsewhere. We discuss these matters to some extent in this report, but a 
comprehensive assessment in the context of the energy transition is needed. 

 
Water resources exemplify this issue well. Large amounts of water are needed for hydrogen produc�on 
(Chapter IV). But water resources will also be liberated as the United States as the world moves away 
from the use of steam turbines driving electric generators to produce electricity (“thermo-electric 
genera�on”): the dominant mode of electricity genera�on today. How will the liberated water resources 
be used? By whom? How will water resource issues be taken into account in si�ng hydrogen produc�on? 
And will hydrogen produc�on become subject to the increasing extremes of weather, resul�ng in a less 
resilient energy system?  The energy transi�on provides the opportunity to increase resilience and 
equity in the energy, water, and material produc�on systems. We have analyzed the water ques�on in 
some detail to provide an overall quan�ta�ve aspect needed for an explora�on of water jus�ce and 
water supply resilience ques�ons.  

The report begins with a summary in Chapter I that includes the highlights of this report’s analysis as 
well as its main conclusions and the technical recommenda�ons that arise from the analysis. Then, 
Chapter II introduces hydrogen, its significant role in the present economy as a chemical commodity, and 

 
2  The United States, European Union, and Japan are responsible for the vast majority of cumula�ve emissions. 
Their cumula�ve emissions amount to about 800 billion metric tons of CO2, compared to about 200 billion metric 
tons for China and they have a smaller combined popula�on than China. India’s cumula�ve emissions are about 50 
billion metric tons. (Emission numbers are rounded.) Though China is now the world’s largest annual emiter in 
terms of total CO2, its per person emissions are s�ll about half those of the United States. In recogni�on of the 
dispropor�onate impact wealthy countries have caused, the founda�onal climate treaty – the 1992 United Na�ons 
Framework Conven�on on Climate Change – requires them to take correspondingly larger responsibility for 
mi�ga�on. 
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its envisioned role as an energy source. Next, Chapter III addresses the climate impact of hydrogen in the 
atmosphere. While hydrogen is not a greenhouse gas, it exerts a warming impact indirectly even at 
current levels of use. These impacts could increase significantly at projected hydrogen usage levels over 
the next few decades. Chapter IV explores the various methods of hydrogen produc�on. Here we 
es�mated the greenhouse gas emissions associated with each produc�on method and compared them 
to the dra� Department of Energy guideline for “clean hydrogen”. Water use is also es�mated in some 
detail in Chapter IV as are mining and processing impacts for electrolysis. Naturally occurring hydrogen 
may exist in economically significant amounts; this issue is men�oned for completeness, since it could 
change role that hydrogen plays in decarbonizing the system. 

Chapter V discusses the methods to store and transport hydrogen for different applica�ons. Chapter VI 
explores different poten�al uses of hydrogen, including the principal ones discussed in the Department 
of Energy’s dra� hydrogen strategy. The net impact of making and using hydrogen in various ways to 
displace fossil fuels is evaluated. Using green hydrogen for some purposes, like steel and ammonia 
produc�on, would significantly reduce greenhouse gas emissions. In other cases, notably mixing 
hydrogen with natural gas in pipelines for use in building hea�ng, the climate benefit would be small 
(with green hydrogen) or even nega�ve, with grey or blue hydrogen. Chapter VII outlines the 
environmental jus�ce and safety issues that emerge from the technical explora�on. Finally, we have 
included a few examples the importance of considering low-carbon and low-impact alterna�ves to 
hydrogen before adop�ng hydrogen as the preferred approach for mi�ga�ng greenhouse gas emissions 
for a par�cular end use such as container cargo shipping fuel. Such an examina�on should be carried out 
more generally given the cost, water intensity, and materials-related environmental jus�ce impact of 
hydrogen. 

We deeply appreciate the confidence that Just Solu�ons and its Execu�ve Director Aiko Schaefer have 
placed in the Ins�tute for Energy and Environmental Research (IEER) in asking it to produce this report 
on a cri�cal subject. We are also very thankful to Breakthrough Energy Founda�on for funding this work, 
via Just Solu�ons, and to Ani Kame’enui, the Program Officer at Breakthrough Energy for research 
materials and for the reviews and comments on this work in the course or its prepara�on. We have 
benefited from many useful comments and sugges�ons from members of the Just Solu�ons Research 
Collabora�ve that have materially improved the scope and content of the report. The Research 
Collabora�ve was appointed by Just Solu�ons to develop an environmental jus�ce framework for energy 
transi�on technologies and to review the reports being prepared by IEER for Just Solu�ons as part of the 
Breakthrough Founda�on grant. That framework for hydrogen has been prepared and will be published 
independently of this report. This report has benefited greatly from reviews by Dr. Mateo Bertagni, Dr. 
Elena Krieger, Adria Wilson and Dr. Dimosthenis Sokaras. However, we alone, as the authors, are 
responsible for any errors that remain and, more generally, for the analysis, conclusions, and 
recommenda�ons in this report.   

Arjun Makhijani 
President, IEER 

Thom Hersbach 
Project Scien�st, SLAC Na�onal Accelerator Laboratory 
Policy Fellow, Stanford Woods Ins�tute for the Environment 

January 2024  
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Glossary 
Anion: an atom or molecule with one or more addi�onal electrons. Because of their extra electrons, 
anions carry a nega�ve charge. 

Anode: the side of an electrochemical device where molecules are oxidized (see ‘oxida�on’ below). In an 
electrolyzer, the anode converts water to oxygen gas. In a fuel cell, the anode converts hydrogen gas to 
water or protons. (See also ‘cathode’ below.) 

Anthropogenic: caused by humans. 

Capacity factor: a metric that relates the actual electrical output of an electricity plant over a specified 
period of �me (usually one year) to the output if it operated at its design (or “nameplate”) capacity for 
that same period. For example, a one-megawat plant would generate 8,760 megawat-hours if running 
at full capacity over one year. If it actually generates 7,000 MWh over that same �me period, it would be 
opera�ng at a capacity factor of 80%. Capacity factors also apply to devices like electrolyzers. In this case, 
they relate the actual hydrogen output of an electrolyzer to their rated output over a period of �me. 

Cathode: the side of an electrochemical device where molecules are reduced (see ‘reduc�on’ below). In 
an electrolyzer, the cathode converts water or protons to hydrogen gas. In a fuel cell, the cathode 
converts oxygen gas to water. (See also ‘anode’ above.) 

Coke: a fuel that is obtained by hea�ng coal in the absence of oxygen. This process is called ‘coking’ and 
o�en emits dangerous levels of air pollu�on that impact workers and communi�es near coking plants. 
Coke is an input for conven�onal steelmaking processes to convert iron ore into raw steel (called ‘pig 
iron’). 

Curtailment: the deliberate reduc�on of electricity genera�on when genera�on exceeds electricity 
demand, usually in an unplanned way. Curtailment of wind and/or solar electricity occurs when their 
output is high rela�ve to demand and output of other resources like nuclear power plants cannot be 
quickly or easily reduced. This electricity could be used if demand is added to the system – for instance 
by charging bateries or producing electroly�c hydrogen.  

Cryogenic: a process happening at very low temperatures. In the context of this report, the word 
‘cryogenic’ refers to cooling hydrogen gas to temperatures far below the freezing point of water, in order 
to turn the hydrogen gas into a liquid. 

Electrolysis: the process of breaking apart molecules by using electricity. In the context of this report, 
water (H2O) is split into hydrogen (H2) and oxygen (O2) molecules. 

Electrolyzer: a device that performs electrolysis (see above). 

Fuel cell: a device that turns fuels into electricity. In the context of this report, fuel cells combine 
hydrogen (H2) and oxygen (O2) molecules into water (H2O), while simultaneously releasing electricity. 

Global warming poten�al: a measure that compares the heat-trapping effect of an atmospheric gas 
averaged over a specified period of �me to the heat-trapping effect of carbon dioxide (CO2) set equal to 
1 over that same �me. The global warming poten�al expresses how many kilograms of CO2 would be 
required to achieve the same warming impact as a kilogram of another gas over the specified �me. For 
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example, the 20-year global warming poten�al of methane (CH4) is 82.5, which means that 82.5 
kilograms of CO2 would achieve the same warming impact as one kilogram of methane over 20 years. 
Thus, methane is a much stronger greenhouse gas than carbon dioxide. Because different gases have 
different life�mes in the atmosphere, the global warming poten�al depends on the �me span across 
which it is evaluated. For example, the 100-year global warming poten�al of methane is29.8, which is 
2.77 �mes lower than the 20-year global warming poten�al value of 82.5. This means that the rela�ve 
warming impact of methane decreases over �me. (See also ‘radia�ve forcing’ below.) 

Half-life: the half-life is the �me it takes for a radioac�ve element to decay by emi�ng radia�on to the 
point that its radioac�vity is half the ini�al amount. . See also ‘Life�me’ below. 

Induced seismicity: seismicity (see below) caused by human ac�vity, such as by injec�ng water 
underground that has been produced in the course of hydraulic fracturing.  

Life�me: The �me is takes for a chemical emited at a point in �me into the atmosphere to dissipate to 
37% of its original amount. Life�me is similarly defined for radioac�vity: it is equal to 1.44 �mes the half-
life. 

Lock-in: The phenomenon that (fossil-fuel) infrastructure is difficult to shut down prior to the intended 
period of opera�on when the asset was built. For example, power plants or factories have a typical 
economic life�me. Their operators will want to operate these plants for that en�re period, in order to 
achieve the planned economic returns. When assets are regulated, like natural gas distribu�on pipelines, 
owners are guaranteed a return on investment over a period of �me. This creates a “lock-in” of that 
infrastructure for that period. If forced to shut down, for instance for limi�ng carbon emissions, the 
undepreciated por�on of the plant becomes a stranded asset (see below). 

Molar: mole-based amounts of a substance. For example, a kilogram of water contains 55.6 moles of 
water. (See ‘mole’ below.) 

Mole: a unit for measuring amounts of substances. A mole is equal to 602 trillion billion molecules or 
atoms of a given substance.  

Opportunity cost: the concept that, if you decide to do one thing, you cannot do another. For example, 
one may choose to either invest a billion dollars in electric vehicle subsidies or in building out a public 
transit network. If, in this situa�on, one chooses electric vehicle subsidies, the opportunity cost is the 
public transit build-out that could have happened instead. The concept of opportunity cost is used to 
compare the consequences of alterna�ve investments, including for their climate impact. 

Oxida�on: when a molecule loses electrons, it is oxidized. For example, in a fuel cell, hydrogen (H2) loses 
its electrons to become protons (H+). Thus, the hydrogen is oxidized. (See also, ‘reduc�on’ below.) 

Proton: a hydrogen atom that is missing an electron. Protons carry a posi�ve charge and are denoted as: 
H+. 

Radia�ve forcing: a measure of how much heat an atmospheric greenhouse gas traps and radiates back 
to Earth. Radia�ve forcing is expressed in units of wats per square meter (W/m2) of the Earth’s surface. 
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Reduc�on: when a molecule gains electrons, it is reduced. For example, in an electrolyzer, protons (H+) 
are given electrons to become hydrogen (H2). Thus, the protons are reduced. (See also, ‘oxida�on’ 
above.) 

Roundtrip efficiency: a measure that quan�fies how much energy is maintained when storing and 
releasing energy. For example, the charging energy of a batery may be 90%, which means that 10% of 
the energy is lost while charging. Its discharging energy may also be 90%, meaning that an addi�onal 
10% of energy is lost while charging. One can find the roundtrip efficiency by mul�plying both efficiency 
values. In this example, the roundtrip efficiency equals 90% �mes 90%: 81%. 

Seismicity: the probability of occurrence of earthquakes in an area. These can be naturally occurring due 
to normal movement in the earth’s crust. However, earthquakes can also be caused by human ac�vity. 
(See ‘induced seismicity’ above.) 

Steam methane reforming: the process of conver�ng methane (CH4) and water (H2O) into hydrogen (H2) 
and carbon monoxide (CO). This process is typically paired with the water-gas shi� reac�on, which reacts 
the CO with another water molecule to produce carbon dioxide (CO2) and addi�onal H2. 

Stranded asset: a piece of property (o�en infrastructure) that is shut down before its maximum 
economic life�me. Stranded assets can result in financial losses for ratepayers, taxpayers, shareholders, 
or some combina�on. (See also ‘lock-in’ above.) 

Stratosphere: the second layer of the atmosphere above the Earth’s surface, which starts at 10 
kilometers (6.2 miles) to 15 kilometers (9.3 miles) above it and ends around 50 kilometers (31 miles) 
above the Earth’s surface. (See also ‘troposphere’ below.) The next layer above is the ‘ionosphere’. 

Tailings: waste that occurs when the valuable frac�on of a metal ore is separated from the frac�on that is 
not sought as a commodity. Tailings can o�en contain toxic or environmentally harmful compounds. For 
example, the tailings from copper and nickel mining can contain iron sulfides, which can acidify soils; 
metal mine tailings also o�en contain radioac�ve elements like uranium, thorium and radium, even if the 
desired element in the ore is not radioac�ve.  

Thermo-electric genera�on: electricity that is created by burning a fossil fuel and/or hea�ng water in 
order to spin a generator that produces electricity. Also called ‘thermal genera�on’. 

Thermolysis: the process of breaking apart molecules by using heat. In the context of this report, water 
(H2O) is broken into hydrogen (H2) and oxygen (O2) molecules. 

Troposphere: the botom layer of our atmosphere, which starts at the Earth’s surface and ends around 
10 to 15 kilometers (6.2 to 9.3 miles) high. (See also ‘stratosphere’ above.) 

Water consump�on: all water that is used up in a process like electricity or hydrogen produc�on. In the 
context of hydrogen produc�on, this includes water (H2O) that is split up into hydrogen (H2) and oxygen 
(O2). In addi�on, it includes water that is lost due to evapora�on in the process of condensing steam 
back into water in thermo-electric genera�on. Consumed water is all water that was withdrawn from a 
source but not returned to it. (See also ‘water withdrawal’ below.) 

Water withdrawal: all input water for a process like electricity or hydrogen produc�on that is withdrawn 
from a source (such as a river or lake). By defini�on, water withdrawal equals the sum of water that is 
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consumed in a process and the water that is discharged, usually back to its source. (See also ‘water 
consump�on’ above.)Anion: an atom or molecule with one or more addi�onal electrons. Because of 
their extra electrons, anions carry a nega�ve charge. 
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I. Summary3

Hydrogen is a major chemical commodity in the United States and the world, used largely in petroleum 
refining and to make ammonia and other chemicals. It can be used as a fuel, but apart from niche uses, it 
currently is not so used. That is mainly because, unlike natural gas, petroleum, wind energy, or solar 
energy, hydrogen is not a primary energy source. Instead, it must be made from one. That primary fuel is 
mostly natural gas (95% in the United States, 75% globally), with almost all the rest being coal. This 
conversion step from primary fuels makes hydrogen a rela�vely expensive energy source: it is generally 
cheaper to just use the primary fuel. The excep�on to this statement is natural underground geologic 
hydrogen, but it is unclear whether this hydrogen exists in quan��es that are relevant to the energy 
transi�on. 

Hydrogen has come to the fore in recent years as an energy source because it emits no greenhouse 
gases when used as such. Even so, there are two caveats to its poten�al to contribute to a decarbonized 
energy system: 

• There must be no greenhouse gas emissions in the production of hydrogen from a primary
energy source;

• Leaks of hydrogen, the lightest gas, must be kept minimal because hydrogen in the atmosphere
has an indirect warming impact – a factor that is so far absent from the proposed definition of
“clean hydrogen”, at least in the United States.

3 References show in the main text are not repeated in the summary. Unless men�oned, 20-year global warming 
poten�als for methane and hydrogen are used since the �me frame for achieving net-zero greenhouse gas 
emissions is the year 2050. 

Main recommenda�ons 

1. The climate impact of hydrogen leaks and the use of a 20-year warming potential of hydrogen
and methane must be incorporated into the “clean hydrogen” standard, to accurately assess
the climate impacts of hydrogen and methane leakages when hydrogen is used as an energy
source.

2. Carbon-free electricity supplying existing loads should not be diverted for hydrogen
production.

3. No new hydrogen production from fossil fuel feedstocks should be permitted or supported.
4. Water equity and justice issues should be fully integrated into hydrogen policies and decision-

making.
5. The use of curtailed renewables for green hydrogen produc�on should be incen�vized and

safety issues with intermitent produc�on should be addressed with high priority with due
aten�on to safety issues.

6. Local and global environmental justice issues should be fully addressed in their local aspects,
as well as in the net system balance addressing the benefits of displacing fossil fuels.
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This study is an explora�on of the technical poten�al of hydrogen to contribute to the mi�ga�on of 
climate change. We summarize the findings in each chapter and highlight the conclusions here. 
Hydrogen has been assigned colors depending on the primary energy source used to produce it. This 
report mainly focuses on grey hydrogen (made by steam reforming of natural gas); blue hydrogen, which 
is grey hydrogen plus carbon capture and sequestra�on (CCS);4 green hydrogen, made by spli�ng water 
electrochemically (“electrolysis”) using renewable electricity sources; and pink hydrogen (made by 
electrolysis using nuclear electricity). 

a. Hydrogen and climate 
Hydrogen, though not a greenhouse gas itself, has a warming impact in three major ways: 

1. It reacts with hydroxyl radicals (OH•): the main chemical cleansing species in the 
atmosphere. By reducing the availability of hydroxyl radicals, hydrogen leaks increase the 
atmospheric concentration of methane, a powerful greenhouse gas that is the main 

 
4 We take CCS at face value for the purposes of climate impact es�ma�on, even though CCS is a major 
environmental jus�ce issue. It is a complex and cri�cal issue in its own right. However, sidestepping CCS for the 
purposes of this climate-centered report does not significantly impact our analysis and conclusions, because blue 
hydrogen, exceeds the Department of Energy’s “clean hydrogen” guidance and would not have a climate benefit in 
most uses. See Figure S-3 in this summary. 

Main findings 
1. Hydrogen leaks have an indirect warming impact; if not minimized they could negate much or 

all of the climate benefit of using hydrogen. 
2. Blue hydrogen – made from natural gas with CCS – does not meet the DOE “clean hydrogen” 

guidance. Blue hydrogen increases net atmospheric methane pollution when replacing fossil 
fuels Btu-for-Btu unless hydrogen leaks are kept very low and methane leaks are reduced by 
about two-thirds. 

3. Diverting carbon-free electricity from existing loads to produce hydrogen results in a net CO2 
emissions increase, since fossil fueled electricity will generally be needed to replace a portion 
of the diverted electricity. In most cases, the resulting net emissions per unit of hydrogen 
production are higher than emissions from fossil-fuel-based hydrogen production, including 
grey hydrogen. 

4. The water intensity of hydrogen production is a major concern and a siting constraint; it raises 
major water equity and justice issues.  

5. Green hydrogen used strategically presents major opportunities for decarbonizing the energy 
system including in making steel and in a variety of uses when made from renewable electricity 
that would otherwise be curtailed. 

6. Major environmental justice issues are associated with hydrogen as an energy source, both 
local and global. There are also environmental benefits when hydrogen reduces fossil fuel use, 
such as the reduction of fracking and associated pollution. 
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constituent of natural gas. This mechanism represents about 50% of hydrogen’s warming 
impact. 

2. It increases the amount of ozone in the troposphere (the lowest layer of the atmosphere). In 
this part of the atmosphere, ozone is a pollutant and a greenhouse gas, accounting for 20% 
of hydrogen’s warming impact. 

3. It creates water vapor in the stratosphere (the atmosphere layer above the troposphere) 
where water vapor is a greenhouse gas. This comprises about 30% of hydrogen’s warming 
potential. 

The total impact of these three mechanisms can be converted into a global warming poten�al (GWP). 
This metric represents quan�fies how many kilograms of CO2 would yield the same warming impact as 
one kilogram of hydrogen (or other greenhouse gas). We have used a 20-year warming poten�al of 33 in 
this report; for comparison, the 20-year GWP of methane is 82.5. Both measures are rela�ve to a 
reference value of 1 for CO2. At present, hydrogen atributable to human ac�vi�es already has an impact 
of about 1% of total anthropogenic warming even before significant produc�on and use as an energy 
source.5  

Considering the climate impact of hydrogen is important, because hydrogen can leak during produc�on, 
transport, storage and use; hydrogen leaks alone, if large enough, could cause warming impacts to 
exceed the guidance of the Department of Energy (DOE) for clean hydrogen – 4 kilograms of CO2-
equivalent (kg CO2-eq) per kilogram (kg) of hydrogen.6 Figure S-1 shows hydrogen leaks compared to this 
guidance: the DOE guidance would be exceeded at a leak level of 12%. Figure S-1 represents only the 
impact of leaks: the emission of other greenhouse gases when producing hydrogen are in addi�on to the 
impacts of leaks, so they would add to the climate impact. The need to minimize hydrogen leakage due 
to its climate impact has been recognized by the Interna�onal Energy Agency, which has called for: 
“[e]ffec�ve steps (…) to avoid hydrogen leakage”.7 

 
5 A kilogram is equal to 2.204 pounds. A metric ton – 1000 kilograms – is about 10% more than a U.S. short ton. 
6 A kilogram of hydrogen is roughly the energy equivalent of a gallon of gasoline. 
7 IEA 2022, page 158 
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Figure S-1: Warming impact of hydrogen leaks compared to the DOE clean hydrogen guidance using a 
20-year warming potential for hydrogen of 33. 

When evalua�ng the usefulness of hydrogen as a climate solu�on, it is therefore essen�al to consider 
the overall balance of greenhouse gas emissions: one should consider hydrogen leaks, other greenhouse 
gas emissions from hydrogen produc�on and the avoided greenhouse gas emissions when hydrogen 
displaces fossil fuels. Illustra�ng this point, Figure S-2 shows the change in atmospheric methane levels 
in a scenario where hydrogen replaces 15% of global fossil fuel use (on an equal energy basis) for green 
and blue hydrogen. Current levels of methane leaks from the natural gas system are about 2.7%. Figure 
S-2 shows that leaks must be reduced to about 1% if blue hydrogen is to be neutral regarding methane 
when displacing fossil fuels on a one-for-one energy basis. For a significant methane-related benefit, 
blue hydrogen-related methane leaks must be much less than 1% and hydrogen leaks must also be low. 
That equa�on changes if the efficiency of hydrogen use is much greater than that of the displaced fossil 
fuel (as is the case with steel produc�on).  
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Figure S-2: Net change in global methane concentrations at three hydrogen leak rates and two methane 
leaks rates when hydrogen displaces about ~15% of global fossil fuel use. 

 

b. Hydrogen production 
i. Greenhouse gas emissions 

The DOE’s Argonne Na�onal Laboratory has es�mated the greenhouse gas (GHG) emissions for various 
kinds of hydrogen produc�on on a lifecycle basis, excluding the emissions associated with the 
manufacture of the capital equipment. This is a reasonable simplifica�on, since roughly a similar amount 
fossil-fuel-related capital equipment would be avoided by implemen�ng hydrogen. Argonne has also 
taken into account more relevant factors such as methane leaks, the energy for fuel produc�on, and 

Hydrogen and climate findings and recommenda�ons 

Findings: 

1. Hydrogen leaks can have substantial warming impacts. 
2. When also considering methane leaks, blue hydrogen can significantly decrease the 

benefit of displacing fossil fuels, even at low levels of hydrogen leaks except in cases 
where hydrogen use efficiency is much greater, so that much less than one Btu of 
hydrogen is required to displace a Btu of fossil fuel. 

3. The DOE has not included the warming impact of hydrogen leaks in its clean hydrogen 
guidance. 

Recommenda�ons: 

1. Keep hydrogen leaks throughout the hydrogen system low. 
2. To actualize the potential climate mitigation benefits of hydrogen, the DOE and other 

government departments involved in setting clean hydrogen policy must include the 
20-year warming impact of hydrogen. 
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other sources of greenhouse gas emissions. In this report, we use the results of the Argonne modeling 
with one modifica�on: Argonne uses only the 100-year warming poten�al for methane. In this report, 
we have es�mated GHG emissions for both the 100-year and 20-year GWP but used the later unless 
specifically men�oned. Argonne also uses a very high es�mate for the capture rate of carbon capture 
and sequestra�on of 96%; this is not representa�ve of the CCS experience in demonstra�ons other than 
using the captured CO2 to s�mulate oil produc�on. 

Figure S-3 shows the lifecycle GHG emissions for grey, blue, and green hydrogen produc�on for methane 
leak rates of 1% and 2%; this assumes a reduc�on from the current na�onal average leak rate of about 
2.7%. When op�mis�cally assuming methane (natural gas) leak reduc�ons to 1%, producing blue 
hydrogen would not meet the DOE “clean hydrogen” guidance, even if hydrogen leaks are completely 
ignored. The guidance specifies a maximum of 2 kilograms of CO2-eq emissions per kilogram of hydrogen 
at the produc�on site and a “lifecycle” total maximum of 4 kg CO2-eq the metric shown in Figure S-2.  

The CO2-eq values in Figure S-3 use the very high es�mate of carbon capture in the Argonne model. A 
more realis�c but s�ll high value of 70% would mean that even with a 100-year warming poten�al for 
methane and 1% methane leaks, blue hydrogen would not meet the DOE clean hydrogen guidance. 
When hydrogen leaks are added, the picture deteriorates further. 

 

 

Figure S-3: CO2-eq emissions per kilogram of hydrogen production for grey, blue, and green hydrogen at 
two methane leak levels. PEM is a specific electrolysis technology suited to intermittent operation. 
Hydrogen leaks are not included. 

Green hydrogen easily meets the DOE’s clean hydrogen standard. Leaks at levels below 12% would not 
affect that conclusion. That would also be true of pink hydrogen, i.e., hydrogen made using nuclear 
electricity. There is, however, a major caveat. With very limited excep�ons, the energy systems emissions 
impact of making green or pink hydrogen depends on whether new renewable or nuclear power plants 
are used or whether exis�ng zero-emissions electricity is diverted to make hydrogen. 
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To exemplify the issue, we calculated the onsite and global impact of the small pink hydrogen pilot plant 
partly funded by the DOE at the Nine Mile Point nuclear power plant in New York. The onsite emissions 
of this plant are zero, because the electrolysis consumes electricity directly supplied by the plant. 
However, the hydrogen plant is a new load on the electricity grid, because the electricity used to supply 
it was previously used to meet demand in New York State. As a result, the electricity supplied to the 
hydrogen pilot plant would no longer be available to the households and businesses it previously 
supplied. This new supply deficit has to be made up by genera�on elsewhere, which includes both fossil 
fuel and zero-emission genera�on. Thus, the net impact on New York State’s GHG emissions would be 
that non-zero emissions electricity replaces zero emissions electricity. The actual impact depends on the 
assump�ons about the emissions profile of the replacement electricity. If it is the average of electricity 
sales in New York – which includes a large amount of in-state genera�on as well as imported 
hydropower, the net emissions in amount to about 18 kg CO2-eq/kg hydrogen; this is considerably worse 
than the 14.6 kg CO2-eq emissions for grey hydrogen at the current 2.7% methane leak rate. If natural 
gas plants that now operate at a low capacity factor supply the electricity, the emissions would rise to 
more than 40 kg CO2-eq per kg hydrogen. 

The same reasoning would apply if exis�ng wind, solar geothermal, or hydropower were diverted to 
make hydrogen; the specific impact per unit of hydrogen would be worse than New York in most places 
because New York has more zero-emission electricity in its usage profile than most other states. The 
excep�on to this for states like California and Texas, which now have occasional substan�al surpluses of 
renewable electricity that are curtailed (i.e., not produced) because they are in excess of system 
demand. We es�mate that curtailed renewable genera�on in California could produce about 34,000 
metric tons of hydrogen per year. Curtailed renewables in Texas in 2022 could have produced about 
150,000 metric tons of hydrogen. 

The example above illustrates the concept of ‘addi�onality’: green/pink hydrogen are only truly zero-
emissions if new electricity genera�on capacity is installed to produce the hydrogen. If addi�onality is 
ignored, then producing hydrogen would take clean electricity away from other applica�ons, causing 
fossil-based electricity to ramp up elsewhere in the grid. 

ii. Water use for hydrogen production 

Beside genera�ng carbon emissions, hydrogen (H2) also requires water. It is made en�rely from water 
(H2O) when water is split into hydrogen and oxygen. Grey and blue hydrogen get half of their hydrogen 
atoms from water (steam) and half from the hydrogen in methane (CH4). These theore�cal minimum 
water requirements are generally substan�ally exceeded since hydrogen produc�on requires very pure 
water inputs. This water is produced by purifying ‘raw’ water, which results in a stream of rejected water 
with higher concentra�ons of salts; this rejected water may be useful for other applica�ons, or not, 
depending on salt concentra�on. In addi�on, hydrogen produced by electrolysis requires large amounts 
of electricity. When the electricity is supplied by thermo-electric genera�on, the cooling water 
requirements for the electricity considerably exceed the direct water inputs needed for hydrogen 
produc�on. Figure S-4 shows a schema�c of thermo-electric genera�on; coal-fired power plants and 
many natural gas-fired power plants have the same scheme of water use. 
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Figure S-4: Thermo-electric generation exemplified by a pressurized water nuclear reactor 

Figure S-5 shows the water requirements for candidate technologies for hydrogen produc�on. Between 
the zero- or low-GHG emissions methods of hydrogen produc�on, hydrogen made from nuclear 
electricity has over three �mes the water requirements of the next highest water-intensive method. All 
the other methods have comparable water consump�on needs, except for grey hydrogen, the currently 
predominant method, which requires about half as much water as green hydrogen. 
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Figure S-5: Water requirements for various methods of hydrogen production, including upstream natural 
gas for grey and blue hydrogen. 

Current total water requirements for hydrogen produc�on are rela�vely low because the amount 
produced is almost all as a chemical commodity, and virtually all of it is made as grey hydrogen. This fact 
is illustrated in Figure S-6, which also projects future water use scenarios if hydrogen produc�on were 
scaled up according to the “op�mis�c” case in DOE’s hydrogen strategy, which envisions a quintupling of 
hydrogen produc�on to 50 million metric tons by 2050. Since all of it would be “clean hydrogen”, water 
demands would increase about seven to ten �mes for a five-fold increase in hydrogen produc�on. The 
“blue, green, pink” case in Figure S-6 assumes 10% pink hydrogen produc�on, with the rest being green 
and blue. The specific mix of green and blue hydrogen would not impact water use significantly. 
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Figure S-6: Water requirements evolution up to 2050 for the DOE draft hydrogen strategy, “optimistic 
scenario. 

The doted line in Figure S-6 shows present-day water consump�on (i.e. water that is evaporated and 
lost to use) for electricity genera�on in the United States – water requirements that are second only to 
agricultural use. A large amount of this water will become available as fossil-fuel-based electricity 
genera�on declines and solar and wind genera�on increase, because solar and wind electricity need 
almost no water. Fi�y million tons of hydrogen produc�on would take up much of this freed water, 
raising important issues for policy and equity, especially in water-stressed regions. Finally, the large 
water requirements for hydrogen produc�on could limit produc�on sites to areas where current water 
supply is rela�vely plen�ful and less threatened by climate extremes. 

iii. Geologic and orange hydrogen 

There has recently been considerable interest and some investment, including by the U.S. government, 
in exploring the poten�al for economically exploitable amounts of naturally occurring hydrogen, 
some�mes called “white” hydrogen and called “geologic” hydrogen in this report. If such resources exist 
they could transform the economic landscape of hydrogen. At the same �me there are a number of 
cau�ons and caveats that may, if adverse, defeat climate goals: 

• Geologic hydrogen can contain a variety of impurities from relatively benign gases like nitrogen 
(N2) to potent greenhouse gases like methane (CH4); 

• Once drilled, hydrogen may leak from the geologic hydrogen reservoir, in a manner similar to 
methane with attendant warming and safety implications; 

• If the geologic hydrogen is tight formations similar to shale natural gas, then fracking may be 
necessary to liberate economic amounts of hydrogen; 

• Large geologic hydrogen reservoirs, should they exist, may be remote from the places where 
hydrogen would be used, with leaks attendant upon transport of compressed hydrogen by 
pipeline or cryogenic hydrogen by ship or rail; 

• Geologic hydrogen that are abandoned because they are no longer economical may nonetheless 
continue to leak, with consequent warming impact. 
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“Orange” hydrogen while o�en discussed in the same vein as geologic hydrogen is not natural; it is 
produced from water injected into geologic forma�ons with suitable chemistry to convert it to hydrogen. 
Generally, fracking of the forma�ons would be required with unknown consequences for leaks and 
safety. Water requirements would be large. 

c. Storage and transportation

Hydrogen produc�on 
Findings: 

1. Blue hydrogen cannot meet the DOE’s draft “clean hydrogen” guidance unless
methane leaks are reduced from the present 2.7% to well under 1%.

2. Green and pink hydrogen have zero GHG emissions if dedicated new electricity
generation is used. There will be some warming impact of hydrogen leaks,
however.

3. System-wide GHG emission increase when diverting existing nuclear or renewable
sources to make hydrogen, except in the case of use of renewable electricity that
would otherwise be curtailed.

4. Hydrogen is a water-intensive commodity. This can place significant constraints in
hydrogen production locations, especially in the context of climate change.

5. While geologic hydrogen may hold significant potential if large reservoirs exist,
there is a large knowledge gap in regard to its climate implications.

6. Orange hydrogen is not natural; it is made from injected water and carries
significant risks including those associated with fracking.

Recommenda�ons: 
1. Green hydrogen should be made only from dedicated new renewable sources or

renewable energy that would otherwise be curtailed. This could apply to pink
hydrogen from new nuclear plants. However, these plants are generally associated
with significant environmental justice issues. When new nuclear plants might come
on-line for this or any other purpose is also an important question.

2. Hydrogen leaks should be included in the CO2-eq assessment of production
methods.

3. Blue hydrogen should not be considered until natural gas system-wide reductions
of leaks from the present 2.7% to much less than 1% are made.

4. It is essential to consider water supply and water justice issues in siting hydrogen
production plants.

5. It is essential to fill climate and other significant knowledge gaps regarding geologic
hydrogen before assuming it could play a significant role in the energy transition.

6. The large environmental justice, water use, and fracking implications of orange
hydrogen should be assessed before significant investments are made in it.
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Hydrogen must be stored unless it is produced on the site where it is used and at the same rate that it is 
used. There are three basic methods of hydrogen storage, each with its own characteris�cs that makes it 
suitable for specific applica�ons and unsuitable for others: 

1. Compressed hydrogen storage in cylinders, at pressures of 200 to 700 bar.8 This method is 
suitable for short-term storage, such as that needed for truck refueling stations; this approach is 
also used for truck transport of hydrogen and for on-board storage in fuel cell vehicles. 

2. Cryogenic hydrogen storage, whereby hydrogen cooled to a very low temperature (-253 °C, 
which is -423 °F) and liquefied. This reduces the volume needed to store hydrogen by well over 
800 times, though it is not much less than the volume needed at 700 bar. Cryogenic hydrogen is 
dense enough to be used as a fuel in aircraft and ships, though neither application is 
commercialized yet. 

3. Underground geological storage. These options are of various types, with the most secure being 
storage in salt caverns. This form of storage is suitable for large-scale, long-duration, seasonal, 
storage. While salt caverns are present in many states, they are not available everywhere 
hydrogen might be used on a large scale, such as at a steel plant or peaking electric power plant. 

All forms of storage are vulnerable to hydrogen leaks, with atendant safety and climate issues. But to 
the extent that hydrogen replaces natural gas or oil, there would be a corresponding reduc�on of fossil 
fuel leaks and spills. This does not change the reality of new risks for communi�es that did not have 
them un�l hydrogen was stored or transported through their lands. 

Liquid hydrogen has some special and specific risks. Even though liquefied hydrogen containers are well-
insulated, they do absorb heat, causing hydrogen to boil. This boiling raises the pressure in the storage 
tank. To keep this pressure increase from exploding the storage tank, hydrogen is periodically vented 
through a relief valve. The hydrogen that boils off can be captured; losses can be substan�al if it is not: 
0.1% to 3% every three days. Using liquefied hydrogen is therefore also more hazardous than using 
compressed hydrogen. In addi�on, it can form a flammable ground-level blanket if spilled. It must also 
be vented away from igni�on sources, and safety vents can be clogged by ice formed by the low storage 
temperatures. Furthermore, hydrogen can be contaminated by air that condenses on to the equipment, 
forming a highly flammable gas mixture. 

d. Uses of hydrogen 
Making hydrogen from other energy sources is not 100% efficient. For instance, electrolysis is 60% to 
70% efficient. There are also losses when hydrogen is used as an energy source, for instance in a fuel cell 
truck. The overall efficiency between producing, storing and using hydrogen compounds is expressed as 
a “roundtrip efficiency”. We will illustrate this concept here for green hydrogen, which would by far be 
the preferred hydrogen source for applications where it has a climate benefit. In this context, the 
roundtrip efficiency quantifies how much energy is conserved between using electricity to make green 
hydrogen, and converting said hydrogen back into energy for its intended the end use. The roundtrip 
efficiency is 30% to 60%, depending on hydrogen purity requirements and its end uses. 

In general, it is much more efficient to use bateries to store energy when the storage �me is rela�vely 
short, as for example for peaking power produc�on and use in vehicles. The round-trip efficiency varies 

 
8 1 bar pressure is approximately equal to one atmosphere – 14.7 pounds per square inch (psi). 
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with the age of the batery but is generally much higher for the most common batery: a lithium-ion 
batery that is several years old would have a round-trip efficiency of about 80%. A rela�vely new batery 
would be several percent more efficient. Thus, a given amount of renewable energy can replace almost 
double the amount fossil fuels when lithium-ion batteries are the storage medium compared to 
hydrogen. The low-round trip efficiency also means higher fuel costs per mile for fuel cell vehicles, or 
per kilowatt-hour for peaking electricity generation with fuel cells (or turbines). 

Generally, given present and near-term foreseeable technologies, the use of batteries is preferable for 
light-duty vehicles. The same holds true for heavier vehicles with short ranges, like transit buses and 
delivery vehicles, and for peaking power production. This conclusion applies so long as there are not 
large amounts of renewable energy that would be curtailed if it were not stored for a long duration. If 
electricity would be curtailed, hydrogen is one useful option for long-term storage. But so long as 
renewable energy plus battery storage can serve existing loads and displace fossil fuels, the use of 
hydrogen for energy storage should be avoided unless, there are compelling reasons to do otherwise. 
Refueling time for Class 8 long-distance trucks used for multiple shifts per day could be one such 
application. 

To illustrate this issue further for the case of road transportation, we made a simple comparison for a 
fixed amount of renewable energy: 

• Fuel cell bus plus natural gas heating option: use the renewable energy to make hydrogen to 
power a fuel cell bus, while continuing the use of natural gas for heating homes. 

• Battery bus plus electric heating option: use a battery bus charged using grid-supplied 
electricity, with typical present-day emissions. Use the renewable energy that is freed up by the 
high efficiency of battery buses (as compared to less efficient fuel cell buses) to replace natural 
gas heating with efficient heat pumps. 

The result of this example is shown in Figure S-7. The fuel cell plus natural gas heating bus option has 
about six times the GHG emissions of the battery bus plus electric heating option, mainly because the 
latter enables the decarbonization of residential heating and because battery vehicles have higher 
roundtrip efficiency. Both options in Figure S-7 also differ in air quality benefits: each would eliminate air 
pollution from diesel buses, but the ‘battery bus plus electric heating’ option would also cut back on 
indoor air pollution from natural gas appliances. 
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Figure S-7: Comparison of options for powering buses and heating. 

Hydrogen could also be used for other applica�ons that cannot directly be electrified, or where 
electrifica�on is not more efficient than using hydrogen. Steel produc�on is a prime example. Here, using 
hydrogen instead of coke to reduce iron ore is increasingly well-developed, and promising pilot plants 
are being built. In contrast, reducing iron ore directly with electricity is s�ll in the early stages of 
development. For steelmaking, hydrogen is therefore an atrac�ve op�on. In fact, on an energy basis, 
hydrogen-based reduction of iron ore requires only 40% as much energy as coke-based reduction in a 
blast furnace. This makes grey, blue, and green hydrogen all energy-efficient and climate-positive ways 
to reduce iron ore. (Recycling steel is even more efficient, if sufficient scrap steel is economically 
available.) In this specific scenario, using grey hydrogen, if already available, for decarbonizing of iron 
ore reduction could be considered while green hydrogen production is being scaled up, provided that a 
transition to green hydrogen is made when its cost is low enough. Among the options considered in this 
report, steelmaking was the only major fossil fuel use where even grey hydrogen would reduce overall 
greenhouse gas emissions, provided that it does not become a long-term option that would involve 
continued use of natural gas in the energy system. In the United States, increasing steel recycling could 
be an even more climate-friendly option. 

Other potential uses of hydrogen are long-distance trucks operating in cold climates for multiple shifts, 
as well as making fuel for long-distance aircraft and ocean-going container cargo ships. At current 
technology levels, these applications cannot use batteries. However, the climate benefits need to be 
carefully assessed. For instance, in the case of ammonia as a fuel for container cargo ships, nitrous oxide 
impacts, if not minimized, may negate the climate benefits even though fuel oil is displaced. 

There are also uses that are clearly a poor choice for climate. That is, some uses would worsen climate 
change or have minimal to no climate benefit, despite the cost, water use, and pollution involved in 
making and using hydrogen. The most important example in this regard is mixing hydrogen with natural 
gas in existing natural gas infrastructure. This application is gaining traction around the globe: blending 
hydrogen volumes of 5% to 50% have been proposed with 20% being a more common proposed upper 
limit.  
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In order to adequately estimate the climate benefits of hydrogen blending, one should account for 
hydrogen being far less energy-dense per unit volume than natural gas. Thus, at 20% hydrogen by 
volume, it would supply only about 6% of the energy in the gas mixture. This means a higher rate of gas 
flow for a given end use, which requires higher pressure. These increased pressures also increase the 
risk of leakage, especially because hydrogen leaks about 4 times more than natural gas at a given 
pressure. Taking into account these considerations, Figure S-8 shows GHG emissions for mixtures of 5% 
and 20% hydrogen and compares them to the present-day case of natural gas only. In reality, the impact 
would be worse than shown because hydrogen leaks associated with its produc�on and at the point of 
use have not been included. Only pipeline leaks have been taken into account. 

 

Figure S-8: Greenhouse gas emissions of natural gas alone natural gas with 5% hydrogen and natural gas 
with 20% hydrogen by volume for grey, blue, and green hydrogen. 

As Figure S-8 demonstrates, mixing grey hydrogen with natural gas actually worsens climate change 
relative to using natural gas alone, while blue hydrogen provides no climate benefit. Only green 
hydrogen provides a climate benefit, but it is much smaller than the volume fraction of hydrogen added. 
The marginal benefit in the case of green hydrogen is even more apparent when considering the 
opportunity cost. Instead of making green hydrogen, the same amount of renewable electricity could be 
used to directly decarbonize natural gas heating. The direct use of renewable electricity would displace 
five times more natural gas than would hydrogen blending. 

Mixing hydrogen and natural gas has three other major disadvantages. First, it does nothing to reduce 
indoor air pollution from burning natural gas. Instead, it may aggravate it. Second, hydrogen would leak 
at a faster rate than natural gas. Third, hydrogen can penetrate and embrittle certain types of steel and 
degrade medium-density polyethylene (MDPE) gas pipes. This raises safety issues as well as climate 
issues since leaks of natural gas could also increase as a result. 

Finally, we estimated the total potential for hydrogen use by about the year 2050 and compared it to 
the estimate in the DOE hydrogen strategy. The DOE estimates a range of 30 million to 50 million metric 
tons for hydrogen requirements in the years 2050. Since we have excluded some uses, like mixing 
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hydrogen in natural gas pipelines, our estimates are in the range of 23 million to 39 million metric tons; 
the higher figure reflects a large use of hydrogen for making liquid fuels like ammonia for ships and 
hydrocarbon fuels for aircraft. The estimates we have made are not recommendations. Rather, they 
reflect business-as-usual calculations that omit the uses – such as use in buildings and mixing hydrogen 
with natural gas – that are clearly not indicated. Assessment of alternatives, such as greater steel 
recycling or electricity for partly replacing fuel oil in ships as well as opportunity costs should be done 
before significant commitments for using hydrogen are made. 

Producing all or most of this hydrogen would ideally be done by using renewable electricity that would 
otherwise be curtailed to make green hydrogen. As the fraction of solar and wind electricity in the 
electricity grid increases, a significant amount of renewable electricity that would be otherwise be 
curtailed will become available for some form of long-duration storage, for which hydrogen is one good 
candidate, though not the only one. Were all surplus renewable energy used to make hydrogen, we 
estimate it could yield about 30 million metric tons of green hydrogen around the year 2050. In practice, 
this surplus would be used for a mix of storage technologies such as long-duration battery storage, 
seasonal thermal storage, and compressed air storage. 

e. Environmental justice issues 
There are environmental jus�ce issues at every step when hydrogen is used as an energy source. There 
are also environmental benefits, since hydrogen would displace fossil fuels. For instance, when green 
hydrogen displaces natural gas use, fracking-related water pollu�on, air pollu�on, and seismic risks are 
reduced. Evalua�ng these benefits and harms warrants a local accoun�ng of environmental impacts and 
jus�ce-related implica�ons, as well as a global accoun�ng to assess the overall environmental posi�ve 
and nega�ve impacts. 

This report is focused on hydrogen and climate. Chapter VII flags environmental jus�ce issues for 
considera�on and poten�al future detailed analysis. 

i. Safety 

Hydrogen is combus�ble and explosive when mixed with air over a wide range of concentra�ons: 4% to 
76%. As a result, safety is an issue at produc�on loca�ons, during transport, and for storage including 
large scale underground storage of hydrogen. We should note that safety issues are a rou�ne part of the 
exis�ng hydrogen industry. However, there is much less experience with the decentralized production 
and use of hydrogen. 

Electrolysis is currently a very minor produc�on method. The fact that electrolysis splits water into 
hydrogen and oxygen raises safety issues, because a mixture of these gases that can result in fires and 
explosions. Importantly, hydrogen flames have a pale blue color that is almost invisible in daylight. Well-
designed electrolyzers that operate according to their specifica�ons produce separate streams of 
hydrogen and oxygen, minimizing the risk of explosion and fire. However, the largest and most important 
opportunity for climate-beneficial low-cost green hydrogen is to make it intermitently with renewable 
electricity that would otherwise be curtailed. Not all electrolyzers are suitable for such opera�on, and 
using improper electrolyzer types for this mode of opera�on poses the risk of producing explosive 
hydrogen-oxygen mixtures (see Chapter IV).  



 29 
 

29 
 

 

ii. Water requirements and water pollution 

Producing hydrogen comes with various concerns surrounding the use and pollu�on of water. 

• Purifying water for electrolysis yields a stream of waste water. This water stream has a higher 
concentration of dissolved solids than the source water. Such rejected water can often be 
returned to the source, but may need to be handled as environmentally hazardous brine in 
niche applications. 

• Siting electrolytic production could be constrained by the locally available water supply: if 
inappropriately sited, hydrogen production could create significant equity issues, especially in 
the West and Southwest, where water supply is already a major concern and equity issue. 

• Water consumption is much larger for pink hydrogen when nuclear plant is cooled with 
freshwater (as distinct from seawater, which has its own issues). 

• A great deal of water will be liberated as solar and wind energy displace thermo-electric power 
generation using fossil fuels. Significant issues of water rights and claims could arise. Use of 
water for hydrogen production could imply large opportunity costs in terms of water not 
available for other uses such as farming and domestic water supply. 

iii. Blue hydrogen 

Grey hydrogen is produced using natural gas and water as the main raw material; it is the predominant 
produc�on method today. Blue hydrogen uses the same process but adds carbon capture and 
sequestra�on. This raises a host of environmental jus�ce issues, including 

• Continued production and transportation of natural gas, including that produced by fracking; 
• Pollution issues associated with CCS; 
• The continued presence of polluting facilities in EJ communities with new risks added to existing 

ones; 
• Safety issues associated with CO2 transport in pipelines through communities; 
• Safety and environmental issues associated with injection of CO2 in different geologic 

formations at the time of sequestration and over the long-term. 

iv. Scarce materials 

Electrolysis involves the use of scarce materials like iridium and pla�num as catalysts. The places where 
these materials are mined and refined would experience adverse impacts. Many are in the Global South, 
as is the case with iridium and platinum production in South Africa. There are also disproportionate 
impacts of mining on Indigenous lands in the Global North. Net mining impacts should also be 
considered, since fossil fuel produc�on and use also involves material produc�on impacts that would be 
avoided when green hydrogen displaces them. Therefore, the following issues could be examined: 

• The site-specific issues involving the main materials that must be mined and processed – with a 
focus on the Global South and Indigenous lands, including the illustration of differential impacts; 

• Impacts of recovering and recycling hydrogen-related materials – as well as avoided mining and 
processing impacts when materials are recycled; 

• Global net impacts, including avoided fossil fuel-related mining and processed impacts. 
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v. Pink hydrogen 

Pink hydrogen is hydrogen produced by electrolysis of water using nuclear electricity. There are a host of 
issues associated with the use of nuclear energy that arise mainly from nuclear fuel mining and 
produc�on, as well as the intensely radioac�ve spent fuel that contains plutonium. The longevity of 
these wastes is remarkable. For example, uranium mill tailings contain thorium-230, which has a half-life 
of about 75,000 years; it decays into radium-226 and then radon gas. Another waste product, plutonium-
239, present in spent fuel, has a half-life of over 24,000 years. 

vi. Other hydrogen production methods 

Landfill gas and biomass have been proposed as raw materials for hydrogen produc�on. Given the 
loca�on of landfills, this has evident environmental jus�ce implica�ons.  

Biomass has implica�ons for land use, climate, soil carbon, as well as the environmental jus�ce issues 
associated with si�ng. 

vii. Burning hydrogen 

Hydrogen creates air pollution, notably nitrogen oxides, when burned. Air pollution and associated 
environmental justice impacts can be explored in the various contexts in which hydrogen burning has 
been proposed, including for generating electricity using gas turbines, and using it in buildings for 
heating. The latter would disproportionately affect renters and, among them, low-income and BIPOC 
renters who are generally not in a position to electrify their natural gas heating systems.  

viii. Synthetic fuel production 

Liquid fuels – ammonia as well as hydrocarbon fuels – can be produced using hydrogen as one of the 
inputs. Other inputs could be captured CO2, biomass, landfill gas, and biofuels made from crops. The 
manufacture of synthe�c hydrogen carbon fuels would cons�tute a major new chemical industry, with 
atendant economic, ecological, and environmental jus�ce implica�ons. It could also cons�tute a major 
use of hydrogen, the extent of which would depend on which specific fuels and technologies come to 
widely used. 

For instance, hydrogen may also be used as a feedstock, along with CO2, to produce synthe�c jet fuel; 
currently various toxic chemicals, including toluene, are added to petroleum-derived jet fuel. Ammonia, 
made with hydrogen as a feedstock, has also been proposed as a fuel. Ammonia emissions create air 
pollu�on, including NOx and PM2.5 par�culate pollu�on, and may, in some circumstances, result in 
climate warming impacts greater than burning coal, while exposure to other chemicals involved in such 
fuels presents various hazards to human health, as well as environmental risks. 

ix. Perpetuation of the natural gas industry 

A significant role for blue hydrogen brings with it the risk of a long-term role of natural gas in the energy 
system. This would perpetuate the many environmental jus�ce and ecological impacts of natural gas 
produc�on and use. Similarly, mixing hydrogen with natural gas for use in building hea�ng and power 
produc�on would have minimal climate benefits, even with green hydrogen. Thus, this use of hydrogen 
would mainly serve the purpose of entrenching the natural gas industry in the energy system. A detailed 
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explora�on of this use in the residen�al sector impact could be done from the economic, environmental 
jus�ce, and climate aspects. 

The entrenchment of the oil and gas industry is also a risk with geologic and orange hydrogen should 
they be produced in quan�ty. 

x. Steel

Using hydrogen instead of coke for steel produc�on from iron ore significantly reduces greenhouse gas 
emissions, even with grey hydrogen. Emissions are reduced more with blue hydrogen and eliminates 
them when using green hydrogen in a decarbonized grid. Since green hydrogen is scarce and expensive 
and there are many compe�ng uses for renewable energy and even green hydrogen, the ques�on arises 
whether grey hydrogen, if already available, could be used for an early transi�on in the steel industry to 
get GHG emission reduc�ons without CCS (which has �me and environmental jus�ce issues as well). One 
could then transi�on to green hydrogen from grey as that becomes available in larger quan��es, possibly 
in a decade or more. The use of grey hydrogen would imply increasing the use of natural gas, a fossil fuel 
that needs to be phased out. Such an increase is generally undesirable. At the same �me, not switching 
to hydrogen if it is available implies the con�nued use of coke. This use is paired with larger GHG 
emissions and the release of a variety of other toxic pollutants, as discussed in Chapter VI Sec�on b.iii. 
This is a complex economic, environmental jus�ce, and climate issue. A more detailed examina�on is 
needed to clarify its implica�ons for phasing out natural gas and from an environmental jus�ce 
standpoint. We note here that this is a more pressing issue globally where most steel is s�ll made with 
iron ore as the raw material, while the vast majority of steel in the United States is made by recycling 
scrap steel for which hydrogen is not needed. Moreover, the issue would be moot in the United States if 
increasing recycling can meet the need. 

xi. Opportunity costs of using hydrogen

There are a number of areas where the use of green hydrogen would reduce CO2 emissions, but would 
represent a waste of renewable energy resources. Other things being equal, even approximately, the use 
of renewable electricity directly or coupled with storage is generally far more beneficial for 
decarboniza�on and also more economical. Some examples of the significant lost opportuni�es for 
climate and economic jus�ce are in the report. These could be explored in more detail and other 
examples could be developed. 
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II. Hydrogen Basics 

 a.     What is hydrogen? 

Hydrogen is the lightest and simplest element, consisting of one proton and one electron (Figure II-1). It 
is also the most abundant element in the universe, is a small fraction of the Earth’s crust and is present 
in soil, rocks, fossil fuels, and all living beings in the form of water (H2O) or organic molecules. It is also a 
major commercial commodity in the form of H2, with about 10 million metric tons industrially produced 
annually in the United States, with an additional 3 to 4 million metric tons produced internally in the 
petroleum refining and chemical industries.9 Globally, hydrogen production is about 75 million metric 
tons with an additional 17 million metric tons in the petroleum refining and chemical industries.10 

As discussed in Chapter IV, there may even be reservoirs of natural hydrogen underground that could be 
tapped where it may be continually made. The amounts of such subterranean elemental hydrogen are 
very uncertain, and therefore, so is its potential as a fuel. 

 

Figure II-1: Schematic representation of a hydrogen atom and molecule. 

Hydrogen is present as a trace gas in the atmosphere at about 0.5 parts per million.11  It is usually in the 
form of a diatomic gas, H2, each hydrogen atom sharing its electron with the other to form a molecule 
(Figure II-1). H2 is present in very low concentrations because it is a reactive gas: it reacts with oxygen in 
the atmosphere, thereupon becoming water vapor. Atmospheric hydrogen has both natural and 
anthropogenic sources (see Chapter III). 

The potential for hydrogen to be used as a fuel has been discussed for decades. Hydrogen can be used 
as an energy source by oxidizing it, turning it into water:  

 
9 Brown 2016, Figure 1 
10 McKinsey 2022 
11 This is the volume fraction, which is the same as the molar fraction – that is, there are 0.5 moles of hydrogen for 
every million moles of air overall. In terms of mass, the atmosphere has a mass of about 5.1 million trillion 
kilograms; of that hydrogen is about 0.2 trillion kilograms (rounded). 
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2H2 + O2  2 H2O 

This reaction produces water as the only product (along with electrons) when the conversion takes place 
in devices called “fuel cells”. However, hydrogen also can be combusted to achieve the same reaction, 
which can create byproducts: hydrogen flames are very hot, and these high temperatures cause 
nitrogen in air to react with oxygen, thus producing harmful nitrogen oxides. If the reaction is carried 
out in pure O2, nitrogen oxides would not be formed. 

There are also some serious downsides to using hydrogen, which is why hydrogen is not yet a common 
energy carrier. First, while its mass energy density is high, its volumetric energy density is low: less than 
30% of natural gas and hundreds of times less than liquid petroleum-derived fuels. To be used in motor 
vehicles, hydrogen needs to be compressed to pressures hundreds of times higher than atmospheric 
pressures. In the alternative, it needs to be cooled to a very low temperature of 253 degrees below zero 
Celsius (423 below zero Fahrenheit) and liquified: a costly and energy-intensive process. A third option is 
to make ammonia (NH3) from it and use that as a liquid fuel. Ammonia can also be used as an energy 
carrier for more economical transportation and reconverted to hydrogen at the point of energy use. 

Another obstacle is that, unlike fossil fuels, uranium, wind, or solar energy, until very recently, hydrogen 
was not considered to be available as an abundant naturally occurring resource. But, as discussed in 
Chapter IV, this has changed significantly: in the United States, both corporations, including oil and gas 
companies, and the federal government have begun committing significant resources into the 
exploration of natural, geologically occurring hydrogen.12 We will use the term ‘geologic hydrogen’ to 
refer to naturally occurring hydrogen in the subsurface layers (beneath land or beneath the ocean floor). 
The United States Geological Survey is conducting investigations of the potential of geologic hydrogen as 
a resource, using, in part, the extensive experience of the oil and gas industry.13 

So far, all the hydrogen that is used as an industrial commodity is made from some other fuel. This 
involves both expense and energy losses. Currently, hydrogen is most commonly made from natural gas: 
in the United States, about 95% of commodity hydrogen is produced from natural gas (Chapter IV), and 
worldwide wide the fraction is about three-fourths. Almost all the rest is made by coal gasification with 
steam. It has generally been simpler and cheaper just to use the fossil fuel directly for energy purposes. 
Hence, to date, commodity hydrogen is rarely used as an energy source; rather, it used as an industrial 
feedstock (for making ammonia, for instance) or as a process chemical (mainly in petroleum refining). 
Globally, hydrogen production results in over 900 million metric tons of CO2 emissions;14 this amounts to 
about 10 metric tons of CO2 per metric ton of hydrogen (rounded); this does not include the CO2-
equivalent warming impact of methane leaks associated with natural gas and coal production, which 
could add roughly 50% to the estimated emissions rate (using a 20-year warming potential for natural 
gas: see Chapter III).15 

Despite this industry-focused hydrogen use, much more serious attention has been paid to hydrogen as 
an energy source in recent years in the context of the climate crisis, since it has no carbon emissions at 
the point of use. Thus, if hydrogen can be made from an energy source that itself has no carbon 
emissions, it could be useful in the context of creating an emissions-free energy system. So far, it has 

 
12 ARPA-E 2023 
13 USGS 2023 
14 IEA 2022, p. 71 
15 Rhodium Group 2015. Assuming a global natural gas leak rate of 3%. Globally, about three-fourths of the natural 
gas is produced from natural gas and almost all the rest is with coal (IEA 2022). 
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generally been cheaper to avoid the expense of making hydrogen and instead use the zero-emissions 
energy source directly, if possible. However, hydrogen has properties that enable it to replace particular 
fossil fuel needs that cannot be easily fulfilled by using electricity. Hydrogen can also be used as a 
feedstock to make other fuels that are more energy dense per unit volume – like ammonia or 
hydrocarbon fuels for aircraft. These uses are discussed in Chapter VI. 

There are a variety of methods to produce hydrogen. The following are among the most prominent: 

1. Steam methane reforming (SMR) of natural gas, called “grey” or “gray” hydrogen: Natural gas 
is reacted with steam to produce hydrogen and carbon monoxide; in a second reaction the 
carbon monoxide reacts with steam to produce CO2 and hydrogen. The process inherently 
produces CO2 and, since it involves the use of natural gas, there is an additional warming impact 
due to methane leaks; methane is the main constituent of natural gas. Auto-thermal reforming 
is a variant of the process and also uses natural gas as the feedstock. 

2. Steam methane reforming of natural gas with carbon capture and sequestration (CCS), called 
“blue” hydrogen: The hydrogen production process is identical to steam methane reforming, 
but CCS is added to reduce greenhouse gas emissions. CCS increases the energy used. The 
overall reduction of emissions per unit of hydrogen production depends on the efficiency of CO2 
capture and how well the CO2 is sequestered. Regardless of how these two factors shake out, 
blue hydrogen has a substantial warming impact due to its high energy intensity and methane 
leaks.  

3. Coal gasification with steam and oxygen, called “black” hydrogen if bituminous coal is used 
and “brown” hydrogen if lignite is used:  The process is similar to the production of “town gas” 
(hydrogen plus carbon monoxide) from coal with the added step of reacting the carbon 
monoxide with steam. It generates more CO2 per unit of hydrogen than steam methane 
reforming. It would not be viable as a low carbon energy source without CCS and, as such 
depends on the viability and efficiency of CCS. 

4. Electrolysis: Hydrogen can be produced by splitting water molecules into hydrogen and oxygen 
using electricity (called “electrolysis”). The carbon intensity depends on the source of the 
electricity: 

1. “Green” hydrogen: electrolysis using solar or wind electricity; 
2. “Pink” hydrogen: electrolysis using nuclear electricity; 
3. “Yellow” hydrogen: electrolysis using electricity from the grid, with the carbon intensity 

depending on the carbon intensity of the electricity supply (which may be variable); 
5. Methane pyrolysis, called “turquoise” hydrogen: In this production method, methane at high 

temperature in the absence of oxygen is converted to elemental carbon (which can be stored) 
and hydrogen. Since no water is used, twice as much natural gas is required to produce the 
same amount of hydrogen as the steam methane reforming process, where half the hydrogen 
comes from water (in the form of steam); the warming impact would be primarily from methane 
(natural gas) leaks if the carbon is sequestered, as well as any emissions associated with 
powering methane pyrolysis. 

6. Geologic hydrogen, called “white” hydrogen: Naturally occurring hydrogen may be mined if 
found in economically significant quantities; warming impacts would be primarily via hydrogen 
leaks (see Chapter III). 

7. Stimulated geologic hydrogen, called “orange” hydrogen: Hydrogen that forms when 
hydraulically fracturing (fracking) iron-rich rocks. When water is exposed to these rocks, 
hydrogen could form underground. This hydrogen may then be extracted. 
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Hydrogen, like all energy sources, has the potential to have adverse impacts that will need to be 
addressed and minimized, including cost, emission of non-greenhouse gas pollutants, and indirect 
warming impacts due to hydrogen leaks. Furthermore, increased production of scarce materials, like 
iridium and platinum, is likely to be involved when producing hydrogen from water. It will also be 
important to estimate the net change in warming impact when hydrogen replaces fossil fuels. This net 
change depends on many factors, including the method and efficiency of hydrogen production, the 
hydrogen leaks through the entire cycle of production, transportation, and use, and the efficiency of 
hydrogen use relative to that of the displaced fossil fuels. 

This report is an exploration of the role that hydrogen could play in a transition to an emissions-free 
energy system. It aims to address the potential environmental impacts, including environmental justice 
aspects in the places where hydrogen facilities (production, transportation, storage, use) might be 
located or in the places that might be impacted by an energy system that has a significant role for 
hydrogen. Uses and production methods that could be counterproductive from a climate point of view 
are also discussed. Finally, areas where the assessment is more complex or where short-term uses might 
be contra-indicated and long-term use indicated are also discussed. 

b.    Current and future uses of hydrogen 

Figure II-2 shows the current uses of hydrogen – almost all of which are in heavy industry. The total 
amount of hydrogen used in 2015, when very detailed breakdown of uses is available, was about 14 
million metric tons.16 Of this hydrogen, about 4 million metric tons were generated within the 
petroleum refining and other chemical industries as a byproduct and used within them as a feedstock or 
fuel. An additional 10 million metric tons were produced as a commodity and sold to industry and for 
some minor uses, like cooling the electricity generators at centralized power plants. 

 

Figure II-2: Hydrogen uses in the United States, 2015, including hydrogen internally produced in the 
refining and chemical industries. Source: Brown 2016. 

 
16 IEA 2022, p. 18, indicates that hydrogen use in the United States remained at about the 2015 level un�l 2021.  
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Figure II-2 shows all the hydrogen that was used, including that produced in the course of petroleum 
refining and in the chemical industry. Of the 10 million metric tons that was produced as a commodity 
just under 60% was used in petroleum refining, and most of the rest was used for ammonia and 
methanol production. Hydrogen is also used in the food processing industry to hydrogenate vegetable 
oils and as a coolant for the electric generators in centralized power stations. It is not consumed in the 
latter case, but rather recirculated.  

As Figure II-2 shows, production and use of hydrogen on an industrial basis is well-established. However, 
use of hydrogen as an energy source is still in its early stages. Very large increases in the use of hydrogen 
as an energy source are envisioned, albeit from the small amount so used today. There are a variety of 
opinions and estimates on how much and how fast hydrogen energy can expand and in what 
applications it would be useful and desirable from the point of view of mitigating climate impact. 
Ambitious global hydrogen use projections are for a global increase in the range of 600 to 660 million 
metric tons, a roughly seven-fold increase by 2050 compared to 2021.17 The Department of Energy 
hydrogen strategy has a base case of about 30 million metric tons by 2050 and an optimistic estimate of 
50 million metric tons by that date.18 In addition to ammonia and methanol production, which would 
continue, the US strategy envisions used in long-distance truck transport, electricity generation, liquid 
fuel production using hydrogen as a feedstock, steel production, and use in buildings. It is noteworthy 
that the DOE hydrogen strategy estimates that the petroleum refining sector would no longer be a 
consumer of hydrogen. Uses are discussed in Chapter VI. 

This report addresses many but not all aspects of the issue of where, when, and how much hydrogen 
might be best deployed for a clean energy transition to have a net reduction in warming impact. We 
discuss some environmental and environmental justice aspects of producing and deploying hydrogen as 
an energy source. We also examine where it would be inadvisable for various reasons, ranging from 
climate protection to environmental justice to speed and economics of the energy transition to not use 
hydrogen as an energy source. We also discuss areas of uncertainty where the prospects are unclear. A 
major area of uncertainty is the existence, extent, cost, and geographic distribution of gaseous hydrogen 
as a natural resource. 

Finally, we note that hydrogen needs to be seen and modeled as part of the transformation of the entire 
energy system, including its decarbonization, achieving collateral environmental benefits, such as 
reducing air and water pollution, and improving energy affordability and energy system resilience. These 
considerations will be highlighted where appropriate. 
  

 
17 McKinsey 2022 
18 DOE Strategy 2023 
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III. Hydrogen and Climate 
Note: This chapter addresses only climate change issues and hydrogen. Other issues, such as the non-
climate environmental impacts of hydrogen production will be addressed to varying degrees in other 
parts of the report. These include impacts related to materials needed for electrolysis and fuel cells and 
impacts of carbon capture and sequestration. 

Hydrogen is not in itself a greenhouse gas because, unlike carbon dioxide (CO2) or methane (CH4) in the 
atmosphere, it does not directly trap outgoing infrared radia�on and radiate it back to Earth. However, 
hydrogen is an indirect greenhouse gas: it impacts warming mainly by extending the life�mes and 
concentra�ons of greenhouse gases, notably methane. It also increases tropospheric ozone and 
stratospheric water vapor, both of which have a warming impact. Hydrogen’s poten�al contribu�on to 
climate change should therefore be taken into account when assessing its overall impact as a climate 
solu�on, especially because hydrogen leaks easily from produc�on, distribu�on, and usage 
infrastructure. 

Even today, there is already a substan�al amount of hydrogen in the atmosphere: part of it is natural and 
part is the result of human ac�vi�es. Atmospheric hydrogen concentra�ons are low, but it is s�ll 
important to assess hydrogen’s current warming impact as a baseline, since it is not fully understood; 
any emissions due to increases in hydrogen use would add to that baseline impact, while also poten�ally 
reducing warming associated with the fossil fuels it is replacing. We first consider the present sources of 
hydrogen, then warming mechanisms, and finally poten�al impacts of hydrogen leaks as hydrogen use as 
an energy source increases. 

a. Existing hydrogen sources and sinks 

As discussed in Chapter II, at about 0.5 parts per million (ppm), hydrogen is a trace gas in the 
atmosphere. Despite this small rela�ve amount (methane is about 1.9 ppm and CO2 is about 420 ppm), 
the total mass of atmospheric hydrogen is s�ll substan�al. The concentra�on is the result of sources and 
sinks, both of which are partly natural and partly anthropogenic. These sources and sinks are 
represented in Figure III-1, which is a schema�c of sources, (red arrows), and sinks (green arrows) given 
in units of million metric tons (Mt). 
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Figure III-1: Sources and sinks of hydrogen, in million metric tons per year. CH4 is methane; NMHCs are 
non-methane hydrocarbons. Mt = million metric tons. 
Source: Based on Figure 1 in Arrigoni and Bravo-Diaz 2022, and adapted for this report under Creative 
Commons Copyright. 

Although there are significant uncertain�es in the size of sources and sinks of hydrogen, Figure III-1 
provides a useful visualiza�on of the approximate size of each. In terms of sources, the “fossil fuel” and 
“hydrogen industry” sources are directly atributable to those industries – and are thus anthropogenic 
sources. There are also large indirect sources of hydrogen, with the most important resul�ng from 
decomposi�on of methane and non-methane hydrocarbons (“NMHCs”) in the atmosphere, both of 
which have natural and anthropogenic sources, though natural sources dominate.19 Currently, most 
accumulated methane in the atmosphere is due to a mix of agricultural sources and emissions from the 
fossil fuel industry. As a result, the indirect hydrogen source due to methane (CH4) is largely 
anthropogenic. The schema�c makes clear a reinforcing effect: more methane in the atmosphere means 
more hydrogen and more hydrogen means more methane. The addi�onal “geological sources” are seeps 
from natural sources in soil and rocks. The magnitude es�mate of these sources encompasses a large 
range, including zero at the lower end; this spread represents major uncertain�es regarding the 
underground natural processes that generate hydrogen. If substan�al concentrated sources of natural 
hydrogen exist, they could become a source of supply for the energy transi�on (see Chapter IV). 

Counterac�ng these hydrogen sources is a set of two sinks: hydrogen decomposi�on in soils and in the 
atmosphere. The first consists of bacteria in the soil that use hydrogen an energy source. The 
concentra�on of bacteria and their metabolic rates depend on a variety of factors, such as soil moisture 
and temperature. In turn these factors are affected by climate change, introducing addi�onal uncertainty 
as to how much hydrogen might accumulate for a given rate of leaks as climate changes. In addi�on to 
the soil hydrogen sink, there is a sink that corresponds to the breakdown of hydrogen in the atmosphere. 

19 Guenther et al. 2000 
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Specifically, hydrogen gas in the atmosphere reacts with the hydroxyl radical (OH•), as indicated in Figure 
III-1; the hydrogen radical, H•, shown in the figure undergoes further oxida�on reac�ons. This 
decomposi�on pathway, which is responsible for hydrogen’s indirect warming effect, will be explored in 
more detail in sec�on “b.” of this chapter. 

Arrigoni and Bravo-Diaz (2022) es�mate that the total hydrogen source term – natural and human – is in 
the range of 60 to 140 million metric tons, while the total sink is in the range of 50 to 110 million metric 
tons; each has an uncertainty of more than a factor of two. As a result, there is also considerable 
uncertainty about the life�me of hydrogen in the atmosphere, normally considered to be about 2 years. 
This life�me factors into the ways in which hydrogen affects global warming. In spite of these 
uncertain�es, recent research supported by ice-core records indicates that, in the past 100 years, the 
cumula�ve magnitude of hydrogen sources has been larger than hydrogen sinks. In other words, more 
hydrogen has been added to the atmosphere than has been removed: atmospheric hydrogen 
concentra�ons have increased by 70% over the twen�eth century.20 This excess hydrogen is likely caused 
by an increase of direct hydrogen emissions by human ac�vi�es, as well as an increase in methane 
emissions that create hydrogen when the methane breaks down in the atmosphere. 

b. Warming mechanisms 

Both past and possible future hydrogen accumula�on in the atmosphere can pose serious climate risks, 
because of how hydrogen breaks down once emited: as men�oned earlier, hydrogen is an indirect 
greenhouse gas, which means that its decomposi�on increases the atmospheric concentra�on of 
greenhouse gases. This indirect climate effect of hydrogen is explored in this current sec�on. 

When in the atmosphere, hydrogen reacts with hydroxyl radicals (OH•), which are water molecules 
stripped of one of their hydrogen atoms. Hydroxyl radicals are a powerful oxidizer and exist in the 
atmosphere only in trace concentra�ons – a frac�on of a part per trillion. They have an atmospheric 
life�me of less than one second.21 Because of their reac�vity, OH radicals are the main chemical cleanup 
mechanism of the atmosphere, removing a large variety of pollu�ng molecules by chemical reac�ons, 
including methane, unburned hydrocarbons, and hydrogen.  

The details of these chemical reac�ons are quite complex, but the botom line is rela�vely simple: if 
more chemical pollutants are present in the atmosphere, it will take more hydroxyl radicals to consume 
them. Thus, adding pollutants to the atmosphere will leave fewer hydroxyl radicals to remove other 
pollutants that were already there. For instance, methane emissions have a self-reinforcing (“posi�ve 
feedback”) effect: increasing methane emissions cause more hydroxyl radicals to react with methane. 
Thus, the hydroxyl radical concentra�on decreases, which in turn slows down methane breakdown and 
increases the total accumula�on and warming impact of methane for a given level of emissions. The 
accumula�on rate – and hence warming impact – represents the balance between emission rates and 
removal rates. Consequently, reducing the methane removal rate by hydroxyl radicals has the same 
impact as increasing methane emissions. In other words, by reducing the removal rate of methane, 
hydrogen effec�vely increases its average “life�me” in the atmosphere, which is defined as the �me it 
takes to remove 63% of a pulse emission a gas from the atmosphere. 

Thus, short-lived greenhouse gases like methane and hydrofluorocarbon refrigerants (HFCs) exhibit a 
posi�ve feedback effect by increasing their own life�mes and the life�mes of other pollutants affected 

 
20 Paterson et al. 2021 
21 Isaksen and Dalsøren 2011 
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by the hydroxyl radical. Hydrogen, though not a greenhouse gas itself, acts similarly – largely by reac�ng 
with hydroxyl radicals and reducing their availability for removing greenhouse gases like methane.  

Increasing the life�me of methane represents about half the warming impact of hydrogen, which also 
creates warming impacts by producing two other molecules when it reacts with hydroxyl radicals:22 

• A hydrogen radical (H•) is created when hydrogen gas reacts with the hydroxyl radical (see 
Figure III-1). The hydrogen radical then undergoes a series of chemical reactions in the 
troposphere (the atmosphere from the surface of the Earth to about 10 to 15 kilometers 
altitude) to create tropospheric ozone (O3), which is a greenhouse gas. In the troposphere, 
ozone is also a pollutant which damages the lungs. The production of tropospheric ozone 
represents about 20% of the warming impact of hydrogen. 

• Some of the hydrogen migrates across the tropopause (the boundary between the troposphere 
and stratosphere), into the lower stratosphere.23 Upon oxidation there, it becomes water vapor, 
which is a greenhouse gas: it represents about one-third of the warming impact of hydrogen.24 

There are two scien�fically straigh�orward ways to assess the warming impact of hydrogen. The most 
comprehensive and accurate method is to es�mate its impact on radia�ve forcing, which represents the 
rate at which added energy is directed back to the Earth’s surface: it is a direct measure of warming, 
expressed in wats per square meter per unit concentra�on of hydrogen. Radia�ve forcing of all gases 
can be added up to get total radia�ve forcing. If calculated as a func�on of �me, it automa�cally takes 
account of the varying emissions and different life�mes of the gases that affect warming. The other 
method is to use a global warming poten�al, which is a �me-integrated metric that compares every gas 
to CO2 as the reference gas, whose impact is set equal to 1. As a result, the GWP depends on the 
integra�on �me chosen. It is discussed in Sec�on III-e below in the context of adding impacts of warming 
gases. 

Warming impact is measured in how much heat is radiated back per unit area of the Earth (wats per 
square meter); this measure is called “radia�ve forcing.” Bertagni et al. (2022) cite the warming impact 
of hydrogen as being in the range of 0.13 to 0.18 milliwats per square meter per part per billion and 
report a hydrogen concentra�on of 530 parts per billion.25 The warming impact baseline of hydrogen on 
this basis amounts to 0.08 W/m2. Roughly a third of this, or almost 0.03 W/m2 (rounded), is atributable 
to anthropogenic ac�vi�es. Comparing this to the overall anthropogenic “radia�ve forcing” (as the 
warming impact is called) of 2.72 W/m2 (as es�mated in the Sixth Assessment report of the IPCC)26 leads 
to the conclusion that on the order of 1% of industrial era warming is due to anthropogenic hydrogen 
warming. Although the current warming impact of hydrogen is rela�vely minor, it indicates that it is 
important to consider hydrogen leaks in a hydrogen economy because a high level of leaks could negate 
its desired climate benefits. In fact, high levels of leaks might even result in adverse climate impacts. 

c. Present and possible future hydrogen leak rates 

Hydrogen leaks are part of an overall scheme of assessing the net climate impact of using hydrogen as an 
energy source. Hydrogen impacts emissions in three ways: 

 
22 Ocko and Hamburg 2022 
23 NASA 2021. Water vapor is a few parts per million of stratospheric air.  
24 Warwick et al. 2022, pdf p. 10 
25 Bertagni et al. 2022 
26 IPCC 2021, p. 91 
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1. Emissions resulting from hydrogen production (covered in Chapter IV); 
2. GHG emissions avoided from the use of hydrogen as an energy course; 
3. Hydrogen leakage and the related issue of prolonging the lifetime of atmospheric methane, 

covered in this chapter. 

The previous discussion suggests that anthropogenic sources of hydrogen (direct and indirect) already 
exert a warming impact of roughly 1% of total global warming. Increases in net hydrogen emissions 
would add to this warming impact, all other things being equal. However, they are generally not equal: 
using hydrogen could decrease some greenhouse gas emissions, while increasing others. 

Methane has far greater warming impact than hydrogen: the impact of a kilogram of methane is about 
2.5 �mes more than a kilogram of hydrogen when averaged over 20 years, and about 7.5 more when 
averaged over 100 years.27 Both have a warming impact far greater than CO2 (which is the reference gas 
with a global warming poten�al set equal to 1). The net warming impact of using and producing 
hydrogen is highly dependent on the rates of hydrogen methane leaks over the en�re produc�on, 
transporta�on, storage and use system for any specific applica�on. The net warming impact will also 
depend on how many and what specific fossil fuel uses are displaced by hydrogen. 

As outlined in Chapter II, the vast majority of present-day commodity hydrogen is used to make 
ammonia and methanol or to refine petroleum: about 10 million metric tons of commodity hydrogen are 
produced in the United States per year and an addi�onal 3 to 4 million metric tons are generated 
internally in the petroleum refining and chemical industries. Most hydrogen today is produced on-site or 
close to the point of use. Due to this proximity between the produc�on and consump�on of hydrogen, 
leaks are es�mated to be small. In these se�ngs, the main concern regarding leaks has typically been 
safety, because hydrogen is an explosive gas. As a result, leak detec�on is currently oriented to detect 
large leaks. Conversely, informa�on about the prevalence of low-level leaks that pose litle safety risk is 
sparse. However, es�mates of such leaks exist in the academic literature and in the hydrogen industry. 

There are four separate stages where hydrogen can leak: 

1. During production, where the potential for leaks varies by method of production. 
2. During transport to the point of use, where the potential for leakage depends upon whether the 

hydrogen is in the form of a compressed gas or cooled to a liquid. 
3. During storage at the point of use or in bulk long-duration storage for future use. 
4. From the equipment and facilities where it is ultimately used, such as trucks, fuel cells, steel 

plants, and electricity-generating stations. 

Figure III-2 shows total hydrogen leak es�mates, including produc�on, delivery to the use loca�on, and 
at the point of use. Es�mates are provided by three sources, since they differ somewhat between leak 
es�ma�on methodologies: 

• Fan et al. (2022): this report is from the Columbia University Center on Global Energy Policy. 
• Cooper et al. (2022): this report was used to fill gaps in Fan et al. (2022). 
• Esquivel-Elizondo et al. (2023): a literature review which was used for minimum and maximum 

hydrogen leakage estimates. 

 

 
27 Ocko and Hamburg 2022 
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Figure III-2: Estimated value chain hydrogen leak rates for industrial and transportation applications 
using grey, blue or green hydrogen. Asymmetric error bars represent minimum and maximum leak 
estimates. Industry estimates include leaks during hydrogen production, compression, pipeline transport, 
salt cavern storage, and use in industry. Transport estimates include leaks during hydrogen production, 
compression, tube trailer transportation, above-ground storage, and use in vehicles. Median estimate 
calculated assuming the leak rate in each step is independent of the others. 
Sources: Fan et al. 2022 for median values when available. Cooper et al. 2022 for values unavailable in 
Fan et al. 2022. High and low estimates based on Esquivel-Elizondo et al. 2023.  

Figure III-2 considers three different hydrogen produc�on methods and two end uses. As the figure 
demonstrates, each of these factors influences leakage rates. Between produc�on methods, grey and 
blue hydrogen are based on steam methane reforming (SMR); grey hydrogen refers to standard SMR 
opera�on, whereas blue hydrogen adds a carbon capture and storage that removes some of the carbon 
dioxide that is produced by SMR. The third evaluated produc�on method is green hydrogen, which uses 
electricity to split water into hydrogen and oxygen. Although each produc�on method is discussed in 
more detail in Chapter IV, we will briefly highlight their main leakage mechanisms here, using the 
literature survey performed by Esquivel-Elizondo et al. (2023). 

For grey hydrogen, minor leaks may occur through orifices and seals in pipework and equipment. 
Addi�onal leakage may occur if hydrogen lines are purged for maintenance, troubleshoo�ng or gas 
monitoring ac�vi�es. Purging ac�vi�es may be vastly reduced in newer plants, because purged gas can 
be flared off (combusted). Flaring reduces hydrogen leaks overall, but combus�on is never 100% 
efficient, so that some frac�on of flared hydrogen will s�ll be emited as hydrogen. We found no 
es�mates of the efficiency of hydrogen flaring. Natural gas flaring is o�en assumed to be 98% efficient; 
however, measurements indicate that it is, in prac�ce, about 90% to 92% efficient.28 Hydrogen burns in a 
far wider range of concentra�ons in air than natural gas (4% to 75% hydrogen in air compared to 7% to 
20% for natural gas); this makes the hydrogen flame more difficult to control, which may reduce flaring 
efficiency.29 Thus, some amount of hydrogen leakage is inevitable for hydrogen. This statement also 
holds true for blue hydrogen, which possesses all of the aforemen�oned leak pathways, and also 

 
28 Brandt et al. 2022 
29 Koestner 2021 
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includes the possibility of residual hydrogen being present in the CO2 capture stream. Such hydrogen will 
likely leak into the atmosphere a�er CO2 is separated for storage. 

Different leakage pathways exist for green hydrogen.30 This produc�on method may suffer minor leakage 
through electrolyzer casings and pipework, but most leakage is associated with purging and ven�ng. 
More specifically, electrolyzer pipework is vented during start-up and shutdown, and small amounts of 
hydrogen can also be present in an electrolyzer’s oxygen stream that is typically vented. Hydrogen can 
also leak during the purging that occurs during hydrogen purifica�on, although such leakage can be 
prevented. 

As highlighted earlier in this chapter, hydrogen leakage also depends on transport, storage and end use. 
Thus, Figure III-2 considers two value chains: industry and transporta�on. For industry, we assume that 
hydrogen is transported by pipeline and then stored in underground salt caverns (see Chapter V) before 
use. For transporta�on, we assume hydrogen to be transported by tube trailer and stored above-ground 
before use. Between these two end uses, transporta�on has the highest leakage rate, mainly due to 
increased leakage rates during gas storage and usage. Industry leak rates are lower, and Arrigoni and 
Bravo-Diaz (2022) note that industry aims to reduce leaks by about one-third by 2030. 

Figure III-2 does not show leaks related to cryogenic hydrogen produc�on, transport, and storage. 
Cryogenic hydrogen handling refers to hydrogen being cooled to extremely low temperatures (253 below 
zero Celsius or 423 below zero Fahrenheit) to condense it into a liquid. It is much denser in this form, 
making it poten�ally more suitable for use in some applica�ons such as aircra�, where low energy 
density per unit volume is infeasible. However, all cryogenic containers con�nuously absorb ambient 
heat when storing the hydrogen, which causes the hydrogen to slowly boil off during storage. To prevent 
pressure build-up in the storage container, the gaseous hydrogen must be captured and used, or vented, 
or flared. Hydrogen leaks in cryogenic transport are es�mated to be very high – in the 10% to 20% range; 
the industry target is to reduce that to 4% to 5% by 2030.31 Even at that target level, it would be 
necessary to capture and use the hydrogen or flare it to prevent significant warming impacts (see sec�on 
d and e). 

Thus, as our discussion of Figure III-2 indicates, there are many poten�al leakage pathways along the 
hydrogen value chain. The amount of leakage can vary significantly for each of these leakage point, 
which means that leakage es�mates above are highly uncertain. For example, our low-range industry 
leakage es�mate for green hydrogen is 0.48%, whereas the high-range es�mate is 10.62%: 22 �mes 
higher. The issue of uncertainty in leak evalua�on, which Esquivel-Elizondo et al. (2023) discuss in much 
more detail, indicates the need for real-life tes�ng to es�mate hydrogen leaks. Importantly, the wide 
range of leakage es�mates suggests that leaks should constantly be monitored when building and 
opera�ng hydrogen infrastructure. Such monitoring requires extremely sensi�ve hydrogen detectors that 
can remotely sense hydrogen in the parts-per-billion range; these sensors are currently being piloted by 
par�es like the Environmental Defense Fund and Aerodyne (Arrigoni & Bravo-Diaz (2022). Widespread 
availability of this type of sensors would be crucial, because, as the following sec�ons will explain, high 
leakage rates can significantly reduce the poten�al climate benefits of hydrogen. When quan�ta�vely 
discussing leakage rates, our report will use the median range in Figure III-2, unless otherwise noted. 

 
30 Esquivel-Elizondo et al. 2023 
31 Arrigoni and Bravo-Diaz 2022 
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d. Estimating warming impact from hydrogen leak and methane leak 
interactions 

The previous discussion suggests that anthropogenic sources of hydrogen (direct and indirect) already 
exert a warming impact of roughly 1% of total global warming. Increases in net hydrogen emissions 
would add to this warming impact if all other things remain equal. The increase in hydrogen use will 
likely result in an absolute increase in hydrogen leaks, which will have an impact on atmospheric 
methane concentra�ons. Specifically, hydrogen produced by steam methane reforming with or without 
CCS (“blue hydrogen” and “grey hydrogen” respec�vely) increases overall methane leaks since it 
increases the demand for natural gas. Methane is an even stronger greenhouse gas than hydrogen 
(when averaged over a 20-year �me frame), but both gases have a warming impact far greater than CO2. 
As a result, the net warming impact of using and producing hydrogen is highly dependent on the rate of 
hydrogen leaks and the rate of methane leaks added up over the en�re produc�on, processing, 
transporta�on, storage and use system for any specific applica�on. The total warming impact will also 
depend on how many and what specific fossil fuel uses are displaced by hydrogen. 

To illustrate these concerns, we consider grey, blue, and green hydrogen produc�on with different rates 
of methane and hydrogen leaks associated. For two of these methods (green and blue hydrogen), 
Bertagni et al. (2022) calculated whether subs�tu�ng fossil fuels (on a Btu for Btu basis32) for hydrogen 
would result in an increase or decrease of atmospheric methane concentra�ons. This subs�tu�on 
decreases the amount of methane that is emited when producing, transpor�ng and using these fossil 
fuels because less natural gas is used as a fuel. But making blue hydrogen increases natural gas use for 
CCS and hence methane leakage; any hydrogen leaks would also increase atmospheric methane 
concentra�ons. When trying to assess the overall increase or decrease in methane concentra�ons, the 
paper’s authors considered different levels of hydrogen subs�tu�on for fossil fuels, ranging from 0% to 
100% of fossil fuel use. Grey hydrogen was not included in the calcula�ons. 

Figure III-3 summarizes their results for subs�tu�ng 15% of global fossil fuel usage by three hydrogen 
leak rates (1%, 5%, and 10%) and two natural gas leak rates, 1% and 2%. The es�mates in Figure III-3 are 
global but correspond approximately to the DOE es�mate that 10% to 25% global carbon emissions are 
in areas where there is “strong poten�al to adopt clean hydrogen.”33  

To contextualize the results in Figure III-3, one should note that the best es�mate of methane leaks in 
the United States at present is about 2.7%.34 The Biden Administra�on has set a goal of 30% methane 
leak and ven�ng reduc�ons from the 2020 level by the year 2035.35 Hence, it may underes�mate 
warming impact to use a 2% leak es�mate for the period up to the early 2030s. In the longer term, 
beyond 2040, it is possible that the methane leak rates could decline to 1% if industries and 
governments implement vigorous efforts that extend well beyond current plans. Reducing leakage below 
1% will take both a large decrease in natural gas use, a corresponding reduc�on in produc�on, 

 
32 That is, differences in efficiency between fossil fuel use and hydrogen use for the same applica�on are not taken 
into account. 
33 DOE 2023a, p. 7, Figure 1 
34 The compressors needed to pressurize natural gas for pipeline transport use natural gas as the fuel. The 2.7% 
leakage rate as a frac�on of natural gas sold takes that into account as well as the leakage in the pipeline 
infrastructure. The leakage rate based on produc�on is about 2.3% (Alvarez et al. 2018); this amounts to 2.7% of 
the amount sold when leaks and natural gas use for compression and transport to the point of use are taken into 
account. 
35 White House Fact Sheet 2021 
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remedia�on of leaks from re�red wells and monitoring to ensure leaks have been reduced or ended. The 
rest of this analysis assumes a range of 1% to 2% methane leaks, with some discussion about the 
implica�ons of lower leak rates as well as the es�mated na�onal average leak rate of 2.7%. It is worth 
no�ng that hydrogen produced from methane with CCS can only qualify under DOE’s defini�on as clean 
if the 1% methane leak rate is met if the 100-year warming poten�al is used for methane; with a 20-year 
warming poten�al it would not qualify un�l leaks are reduced below 0.6% (rounded) (see Figure IV-4 and 
IV-5). 

Figure III-3 shows net atmospheric methane concentra�on changes when hydrogen replaces 15% of the 
global fossil fuels on a one-for-one energy basis; natural gas is currently about 30% of that mix. The 
figure does not account for differences in efficiency of use. In the United States, natural gas is about 40% 
of the fossil mix, so displacing that mix will tend to push methane concentra�ons a litle lower than what 
is shown in Figure III-3. Exact amounts need applica�on-specific calcula�ons because hydrogen use can 
be more efficient than fossil fuel use, offse�ng some of the losses in its produc�on. 

Notably, Figure III-3 indicates that blue hydrogen increases atmospheric methane concentra�ons at all 
hydrogen leakage rates if the corresponding methane leakage rate is above 1%. In contrast, subs�tu�ng 
15% of fossil fuels with green hydrogen reduces atmospheric methane concentra�ons if the hydrogen 
leakage rate is 1% or 5%. In fact, this green hydrogen decreases atmospheric methane levels as long as 
less than 9% of the hydrogen leaks (Bertagni et al. 2022). The es�mates in Figure III-3 therefore indicate 
that, at realis�c hydrogen and methane leakage rates, green hydrogen benefits atmospheric methane 
levels, whereas blue hydrogen generally does not. 

 
Figure III-3: Net change in global methane concentrations corresponding to three hydrogen leak rates, 
two assumptions about hydrogen production, and two methane leak rates. Level of hydrogen use 
corresponds to displacing ~15% of global fossil fuel use. Values of methane concentration changes read 
off from Figure 3 of Bertagni et al. 2022. 

The assump�on underlying Figure III-3 in Bertagni et al. is that there is a one-to-one replacement on an 
energy basis of hydrogen energy for fossil fuel energy. This is reasonable for an overall average 
calcula�on; it is also reasonable for many specific uses, such as fuel cell trucks compared to diesel trucks 
(see Chapter V). However, the impact of replacing fossil fuels by hydrogen in any specific sector will 
depend on the efficiency with which it is used rela�ve to efficiency of the corresponding fossil fuel use. 
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Nonetheless, some overall conclusions can be drawn from the analysis in Bertagni et al. as represented 
in Figure III-3. 

Figure III-3 does not tell the en�re global warming story of hydrogen leaks and warming, because it only 
considers hydrogen’s effect on atmospheric methane concentra�ons: as noted in sec�on b, this effect 
only covers 50% of hydrogen’s warming impact. An addi�onal ~30% of the warming impact of hydrogen 
is es�mated to result from the crea�on of water vapor in the stratosphere when hydrogen is oxidized 
there. Another 20% of warming stems from the crea�on of tropospheric ozone. These effects are not 
captured in Figure III-3, which therefore underes�mates the climate effects of hydrogen leaks. 

Fortunately, the overall warming effect of hydrogen and methane leakage can be es�mated by 
considering the ‘global warming poten�al’, which will be discussed in Sec�on e of this chapter. 

e. Radiative forcing and global-warming potential 

The foregoing sec�ons analyze the warming impact in terms of radia�ve forcing from methane and CO2 
in the atmosphere and in terms of net changes in methane concentra�ons. Warming impact is also 
assessed via global-warming poten�als (GWPs); these are rela�ve measures that are, by conven�on, 
es�mated by se�ng the value of the GWP of CO2 equal to 1. In other words: the GWP expresses how 
much CO2 would produce the same amount of warming as a given amount of another greenhouse gas 
(such as methane) during a specific �me span. GWPs allow greenhouse gases to be compared to each 
other and provide regulators with an approximate yet readily understandable way to add up the impacts 
of accumulated greenhouse gases as a single CO2-equivalent number. 

Global warming poten�al is calculated as an integrated impact over a period of �me; conven�onally it 
has been 100 years, a round number chosen decades ago when the �me period of severe climate change 
was judged to be longer than it is today. The period of integra�on maters, because different gases are 
removed from the atmosphere at varying rates: CO2 persists for centuries, while methane has an 
atmospheric life�me of about 13 years (which means that about 90 percent is removed from the 
atmosphere by chemical reac�ons over a period of 30 years). Since the climate crisis has developed 
faster and more intensely than modeled in the 1990s, it is important to complement the usual use of the 
100-year GWP with a 20-year GWP. This shorter �me frame is especially relevant now that the target 
date for achieving “net-zero” emissions for limi�ng global average temperature rise to 1.5 °C is around 
year 2050. This does not negate the importance of the longer �me frames over which methane becomes 
less prominent rela�ve to CO2; the 100-year �me frame is cri�cal because CO2 is the principal 
greenhouse gas forcing global warming and its life�me is very long.36 We make reference to both as 
appropriate, but use the 20-year GWP for most of this report because of its link to the 2050 net-zero 
target date.  

Factoring hydrogen into this framework presents a scien�fic challenge because hydrogen is not a direct 
greenhouse gas: as discussed above, it exerts its influence indirectly by impac�ng the hydroxyl radical 
concentra�on and increasing both stratospheric water vapor and tropospheric ozone concentra�ons. An 
addi�onal complica�on is that the life�me of hydrogen is much shorter than methane; the largest 
warming impact of hydrogen is via its impact on methane concentra�on in the atmosphere. But despite 

 
36 As noted in IPCC 2013 (Chapter 8, pp. 711-712), “There is no scien�fic argument for selec�ng 100 years 
compared with other choices. The choice of �me horizon is a value judgement because it depends on the rela�ve 
weight assigned to effects at different �mes.”   
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the complexi�es, the GWP metric is easily understandable and provides a straigh�orward comparison of 
the reduc�on of warming due to technical measures or changes in policy. 

Since hydrogen’s life�me is short (roughly 2 years), the integra�on period and integra�on method mater 
a great deal. Normally, GWPs are calculated by assuming a single pulse of the gas in ques�on emited at 
a point in �me. But almost the en�re impact of hydrogen occurs within five years of a pulse release. A 
different result is obtained if one calculates the 20-year GWP of hydrogen rela�ve to CO2 by assuming a 
steady rate of emissions instead of a pulse emission. Neither reflects rising hydrogen use adequately; 
however, a GWP calculated assuming con�nuous emissions is more representa�ve than a pulse 
emission. This type of GWP has been es�mated to be as high as 40 on a global basis by Hauglustaine et 
al. (2022) but they es�mate a value of 34 for the northern hemisphere, very close to the value of 33 we 
use here, based on con�nuous emissions as es�mated by Ocko and Hamburg (2022).37 

A review of Ocko and Hamburg (2022) confirmed that the 20-year GWP of hydrogen is considerably 
greater than CO2 and significantly less than methane.38 The review also corroborated the Ocko and 
Hamburg results for shorter �me frames on the order of 10 or 20 years. They also point out that over a 
100-year period, the impact of hydrogen would be significantly lower, a result that derives from the 
short life�me of hydrogen.39 Duan and Caldeira also stress that, if hydrogen and methane emissions are 
stopped, their warming impact declines rapidly because their life�me is much shorter than that of 
carbon dioxide. This rapid reduc�on is strongest for hydrogen because of its much shorter life�me of 
about 2 years. Limi�ng leaks of both methane and hydrogen and priori�zing leak reduc�on for both 
gases would therefore yield benefits at all �me frames including, most importantly, over the next two 
decades over which the vast majority of greenhouse gas emissions need to be stopped. 

It is useful to consider the impact of hydrogen leaks alone because a certain level of leaks, hydrogen 
could by itself create a large enough impact that it would not be considered ‘clean’ under the DOE’s 
standard on that topic. That standard has two elements (which are discussed in more detail in Chapter 
IV):40 

• Two kilograms of CO2-eq greenhouse gas emissions per kilogram of hydrogen at the production 
site; 

• Four kilograms of CO2-eq emissions on a “well-go-gate” basis including, onsite and offsite 
emissions.  

Figure III-4 shows the warming impact of various hydrogen leak levels alone, independent of any other 
warming impact from hydrogen production. The 4 kg CO2-eq per kilogram of hydrogen is also shown for 
reference. The warming impact of hydrogen is evaluated at its 20-year warming potential of 33, as 
discussed above. 

 
37 Mixing of gases between the northern and southern hemispheres takes �me with the lag dependent on the 
differences between sources and sinks. For instance, the CO2 concentra�on in the southern hemisphere reached 
400 ppm in 2016 while it reached that level in the northern hemisphere in 2014-15 – see The Conversa�on 2016. 
38 Duan and Caldeira 2023 
39 Ocko and Hamburg 2022 
40 DOE Standard Guidance 2023 
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Figure III-4: Warming impact of hydrogen leaks compared to the DOE clean hydrogen standard. 20-year 
GWP of hydrogen (=33) used for the computations. Fossil fuel emissions for corresponding to a kilogram 
of hydrogen would be about 11 kilograms of CO2-equivelent; see text. 

Figure III-4 shows that at a leak rate of more than 12%, the warming impact of hydrogen leaks alone 
would exceed the DOE standard guidance for clean hydrogen, even if the greenhouse gas emissions 
from production were zero. (However, the DOE standard guidance does not take the warming impact of 
hydrogen leaks into account.) While a 12% leaks rate is rather high, it does occur notably when 
hydrogen is condensed to a liquid (at very low temperatures) and stored in that form.41 Compressed 
hydrogen transport, storage, and leak rates are typically lower than 10% for the entire system.42 In 
addition, there is a great deal of uncertainty in hydrogen leak estimates and likely a large variation 
between similar hydrogen installations.43 If it is to contribute to decarbonization, the hydrogen 
production must necessarily involve low leak levels.44 

The works by Hauglustaine et al. (2022), Ocko & Hamburg (2022), and Duan & Caldeira (2022) each 
approximate the near-term detrimental climate effects of hydrogen and methane throughout hydrogen’s 
supply chain. While somewhat different in their assump�ons about hydrogen and methane leaks, the 
modeling in these papers is consistent in the conclusions that green hydrogen has the largest climate 
benefits, though they decline somewhat with increasing hydrogen leaks. For instance, a 60% efficient 
fuel cell for producing peaking power using green hydrogen produced on site and compressed using 
renewable energy would have essen�ally no warming impact in the absence of leaks (Chapter IV). If 
leaks were 10%, the warming impact would be about 170 grams CO2-equivalent per kWh, compared to 
900 grams for coal-generated power and somewhat less for natural gas (depending on the level of 
methane leaks). 

 
41 Arrigoni and Bravo-Diaz 2022 
42 Fan et al. 2022 
43 Esquivel-Elizondo et al. 2023 
44 This caveat would not be applicable if large reservoirs of natural hydrogen that can be economically recovered 
are found. The necessity of keeping leaks low to avoid nega�ve climate impact would s�ll apply.  
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All in all, as this chapter illustrates, the issue of hydrogen leakage is complicated. We therefore 
summarize the importance of leakage as follows: 

• Hydrogen leaks of a few percent or more significantly reduce the climate mitigation impact of 
using hydrogen to displace fossil fuels. 

• By themselves, leaks have to be very high to eliminate the climate benefit altogether relative to 
fossil fuels. The exact value at which this negation takes place would depend on the use of 
hydrogen being considered but leaks above 15% should probably be considered a priori 
unacceptable both for climate and safety reasons. In any case, leaks above 12.1% would by 
themselves result in greenhouse gas impact above the 4 kg CO2-eq per kg H2 DOE threshold for 
clean hydrogen. (Though it should be noted that DOE has not included hydrogen leaks in its 
definition of “clean hydrogen” and uses a 100-year warming potential for methane.) 

• The net climate benefit of using hydrogen depends on the balance of hydrogen leaks, the 
greenhouse gas emissions associated with hydrogen production, and the time horizon of the 
analysis. These benefits are discussed in detail in Chapter IV and visualized in Figure IV-4 and 
Figure IV-5, but several highlights of this analysis include: 

o Green hydrogen would generally have some climate benefit, with the amount 
depending on the application; 

o The blue hydrogen climate benefit would depend on the rate of methane leaks and 
hydrogen leaks as well as the efficiency of carbon capture and the extent of permanent 
sequestration of the carbon captured. The prospects of a climate beneficial outcome or 
blue hydrogen are poor, as discussed in Chapter IV and Chapter VI. 

o Grey hydrogen, which has about 8.6 kg CO2-eq per kg hydrogen excluding methane leaks 
and about 14.5 kg CO2-eq with 2.7% methane leaks (and 20-year GWP for methane) 
would generally not have a climate benefit except in cases where hydrogen use 
efficiency is much higher than fossil fuel efficiency; the only example of this among the 
applications we have examined is steel production from iron ore where hydrogen 
replaces coke (Chapter VI).  
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IV. Hydrogen Production and Its Impacts 
Hydrogen as a commodity is currently produced almost entirely from other, primary, energy sources, 
mainly natural gas and coal. The 10 million tons a year produced in the United States mainly use natural 
gas as a feedstock for steam methane reformation to hydrogen, with coal gasification being a secondary 
method, as can be seen in Figure IV-1. Only about one percent of U.S. hydrogen is produced using 
electrolysis – that is by using electricity to split water, H2O, into hydrogen and oxygen. The global picture 
is similar to the United States, except that coal use is much higher at 22%; natural gas is 76%, with the 
rest being electrolysis.45  

 
Figure IV-1: Technologies used for hydrogen production in the United States. Source: DOE 2020. 

All hydrogen production depicted in Figure IV-1 currently involves greenhouse gas emissions, because 
99% of it is derived from fossil resources. Even the remaining 1% of electrolysis is not carbon-free, 
because it typically uses grid electricity and the U.S. grid is not carbon-free. As discussed below in 
section IV.a.ii, electrolysis does have the potential to be emission-free when powering it with renewable 
energy. The resulting hydrogen is defined as “green hydrogen”; it is the one approach that is already 
developed that would have very low lifecycle greenhouse gas emissions. For this type of hydrogen, a key 
issue its cost, which the DOE’s “Hydrogen Shot” program aims to reduce from $5/kg in 2021 to $1/kg by 
about 2031.46  

As noted in Chapter II, at present, hydrogen is mainly produced for use in industrial applications, 
(including petroleum refining) and making chemicals, of which ammonia is the most prominent. 
However, hydrogen as a part of a strategy for decarbonizing the energy system is proposed to be used 
primarily as an energy source to replace fossil fuels in industry, in transportation, in buildings, and in 
electricity generation. In this context, it would be a secondary energy source: an energy carrier that is 
made from other, primary energy sources, which are available from natural reservoirs, like fossil fuels in 
the ground or solar energy which streams into the Earth. That would change if natural hydrogen sources 
are found and exploited; in that case hydrogen would also be a primary energy source. Such sources of 

 
45 DOE 2020, page 5 
46 DOE 2021 
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hydrogen are currently being explored.47 This chapter focuses both on methods of producing hydrogen 
from other primary energy sources, as well as the potential and implications of naturally available 
hydrogen. We will call this “geologic hydrogen” rather than other commonly used names like “gold 
hydrogen” and “white hydrogen”. 

a. Hydrogen production processes 

We consider the following approaches and energy sources for hydrogen production: 

• Steam methane reforming 
o Natural gas without CCS (“grey” hydrogen) and with CCS (“blue” hydrogen) 
o Landfill gas 
o Biogas 

• Coal gasification with and without CCS 
• Water electrolysis with various electricity sources 

o The electricity grid – national average carbon intensity (“yellow” hydrogen) 
o Solar and/or wind (“green” hydrogen) 
o Nuclear (“pink” hydrogen) 

• Biomass conversion 
• Solar thermochemical process 
• Naturally occurring hydrogen (geologic hydrogen) 
• “Orange” hydrogen resulting from water injected into suitable hydraulically-fractured geologic 

formations. 

We first examine fossil-fuel-based and electrolytic hydrogen production, then hydrogen from what is 
often called “renewable natural gas” – that is landfill gas and biogas – and from biomass, and briefly the 
nascent solar thermochemical process. 

i. Steam Methane Reforming 

As noted, steam methane reforming (SMR) is by far the most established and widespread hydrogen 
production method in the world, the more so in the United States. At present it is done without carbon 
capture and sequestration (CCS), or carbon capture, usage and storage (CCUS): two processes that 
capture carbon dioxide and respectively store or utilize it. The Department of Energy funded a multi-
year demonstration project for coupling carbon capture with SMR, which demonstrated the feasibility of 
90% CO2 capture.48 The CO2 was used for stimulating petroleum production in a process called 
‘enhanced oil recovery’, which is also the use to which CO2 from the vast majority of CCS projects is 
put.49 

Steam methane reforming of natural gas is based on the fact that the main constituent of natural gas – 
on the order of 95% or more – is methane, CH4. The hydrogen atoms in methane as well as hydrogen 
atoms in steam (H2O) constitute the basis of a large-scale chemical production process at the core of 

 
47 Ohnsman 2023 
48 Argonne’s GREET model uses 96% CO2 capture (Argonne 2022). IEEFA 2023 captures ranges between 30% and 
80% in contexts outside enhanced oil recovery (rounded).  
49 Air Products 2018 
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which are two chemical reactions. The first is the steam methane reforming step which converts 
methane and steam to carbon monoxide and hydrogen: 

CH4 + H2O + heat  CO + 3H2                                                                          (IV-1) 

Since carbon monoxide can be oxidized with a release of energy, a second reaction, known as the water 
gas-shift reaction, is advantageous: 

CO + H2O  CO2 + H2 + heat                                                                                         (IV-2) 

The net result of the two reactions is that one molecule of methane and two molecules of water are 
transformed into four molecules of hydrogen and one molecule of carbon dioxide, as shown in equation 
(3), where the masses of the inputs and outputs in grams (per mole) are also indicated. 

CH4 (16 grams) + 2 H2O (36 grams)  4 H2 (8 grams) + CO2 (44 grams)           (IV-3) 

In a perfect (stoichiometric) reaction, depicted above, one kilogram of methane would yield slightly over 
half a kilogram of hydrogen, which represents the energy equivalent of about half a gallon of gasoline. 
However, there is a net need for heat to accomplish the requisite chemical reactions. This heat is 
generally provided by natural gas. The overall energetic efficiency of producing hydrogen is about 70%; 
this means about 40% more natural gas use than the ideal case, with correspondingly larger CO2 
emissions. Finally, electricity is needed to operate the steam methane reforming equipment, including 
the pumps and compressors; this reduces the efficiency slightly. 

An alternative to steam methane reforming is autothermal reforming, which uses pure oxygen. More 
specifically, in a typical methane reforming process, the heat to produce steam is created by burning 
natural gas in air and the methane is reacted with the steam. In auto-thermal reforming, methane and 
steam are reacted with pure oxygen, which is extracted from the air in a separate process. The process 
is said to enable better carbon capture, among other things, and is proposed for larger scale hydrogen 
production from natural gas.50 Electricity use per kilogram of hydrogen is higher with autothermal 
reforming; however, natural gas use is somewhat lower. Auto-thermal reforming emissions compared to 
steam methane reforming depend in significant measure on the source of electricity. DOE’s National 
Energy Technology Laboratory estimates that greenhouse gas emissions from autothermal reforming 
with CCS are about 24% larger than SMR with CCS (5.7 vs. 4.6 kg CO2-eq per kg H2), using grid electricity 
with national electricity CO2-eq emission rates.51 Grid electricity-related emissions were estimated to be 
1.2 kg CO2-eq per kg H2 more with auto-thermal reforming than with SMR, and therefore account for a 
little more than the entire difference.52 These estimates indicate that neither technology would meet 
the DOE clean energy standard guidance of 4 kg CO2-eq per kg H2, even if the less stringent metric of a 
100-year global warming potential for methane is used. (See Chapter III for more discussion of global 
warming potentials.)  

ii. Electrolysis 

Besides being present in methane, hydrogen atoms are also abundant in an even more ubiquitous 
molecule: water (H2O). Water can therefore be used to create hydrogen, which is most commonly done 
using a process called electrolysis. In contrast with thermochemical reactions like steam methane 

 
50 Air Liquide 2023 
51 NETL 2022 
52 NETL 2022 (Exhibit 3-52). The NETL es�mates use a 100-year global warming poten�al for methane. 
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reforming that use high temperatures or pressures to convert one molecule into another, electrolysis 
uses electricity as an energy source. It does so by separating the water-splitting reaction into two half-
reactions separated from one another in space in “half cells”, which are connected to one another 
electrically, using a device called an ‘electrolyzer’ (Figure IV-2). We describe electrolyzer technologies in 
some detail since (i) this is the approach for making green hydrogen, and (ii) some of the required 
catalysts are critical materials. 

  
Figure IV-2: Schematic of an electrolyzer. 
 
Two half-reactions occur in electrolyzers. The first one of these half-reactions is referred to as the 
‘oxygen evolution reaction’. This reaction converts water (H2O) into molecular oxygen (O2) and positively 
charged hydrogen atoms (H+) that are either referred to as hydrogen ions or protons.53 This is seen on 
the left side of Figure IV-2. The process releases electrons (e−), and is depicted as follows:  
 
2 H2O  O2 + 4 H+ + 4 e− 

 
The oxygen evolution reaction occurs on the surface of an electrode in one of the half cells: a piece of 
conductive material (often a metal), which touches the water and is connected to a voltage source. For 
the oxygen evolution reaction, this electrode is referred to as the ‘anode’. When water is converted into 
molecular oxygen and protons, the electrons pass from the water into the anode and travel through the 
external voltage source as an electrical current. Ultimately, these electrons move towards another 
electrode, called the ‘cathode’. At the same time, the protons migrate to the cathode. These protons 
travel through the water and through a membrane or diaphragm. Upon reaching the cathode, the 
protons and electrons combine to form molecular hydrogen: 

 
4 H+ + 4 e−  2 H2 

 
 

53 The forma�on of H+ occurs under acidic condi�ons. Some electrolyzers operate under different condi�ons, using 
alkaline liquids or molten salts instead of an acidic solu�on. These electrolyzers do not form H+, which will be noted 
when discussing such electrolyzers in detail in the following sec�ons. 
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This reaction is called the ‘hydrogen evolution reaction’, and occurs on the surface of a second electrode 
in the second half cell. Combined, the oxygen and hydrogen evolution reaction form the overall water 
splitting reaction: 

 
2 H2O  2 H2 + O2 
 
It is important to note that a mixture of hydrogen and oxygen would be highly explosive. Furthermore, if 
hydrogen were able to travel to the anode or oxygen were able to reach the anode, the hydrogen and 
oxygen would be consumed; such consumption would reduce the overall efficiency of an electrolyzer. 
For these two reasons, electrolyzers contain a separator membrane or diaphragm (Figure IV-2) that 
ensures the produced hydrogen and oxygen from the cathode and anode do not mix.54 

Water splitting is an energetically uphill reaction, requiring a minimum voltage of 1.23 V as an energy 
input. Most of the electrical energy is stored in the produced hydrogen molecules as chemical energy: 
each hydrogen molecule stores 2 electrons that produce 1.23 V when released, which means that a 
kilogram of hydrogen holds 33 kWh of energy. Thus, hydrogen molecules can act as an energy storage 
medium. However, not all of the electrical energy input is converted into H2, because real-life 
electrolyzers require more than 1.23 V to operate. This additional voltage is required because there are 
energy barriers involved in making hydrogen. In order to overcome these barriers, an extra voltage 
needs to be applied, which is known as the ‘overpotential’. These overpotentials can range anywhere 
between 0.3 V and 1.2 V. 

The actual required voltage depends on several variables, such as energy losses due to electrical 
resistance in the electrolyzer and at which current the electrolyzer operates. This hydrogen production 
rate is variable, because a higher voltage can be applied to the electrolyzer in order to pass more 
electrons and therefore produce more hydrogen. Such increased hydrogen production comes at the cost 
of a higher overpotential (driving force), and therefore how much more electricity than the theoretical 
minimum is used within the electrolyzer. 

In other words, the amount of overpotential relates to the overall efficiency of an electrolyzer; the 
overpotential energy is not stored in hydrogen molecules as chemical energy. For example, an 
overpotential of half a volt yields an electrolyzer efficiency of 71%.55 Electrolyzers can operate anywhere 
between 1.53 V to 2.43 V corresponding to efficiencies between 51% and 80%. The efficiency of an 
electrolyzer is a critical parameter because it determines the required electricity input to make 
hydrogen. Such inputs are the main cost of producing hydrogen by electrolysis. 

 
Various types of electrolyzers exist at different levels of technological readiness. The most important 
include:56 
 

• alkaline electrolyzers; 
• proton-exchange membrane electrolyzers; 
• anion-exchange membrane electrolyzers;  

 
54 Fuel cells, which perform the reverse reac�on, conver�ng hydrogen and oxygen back to water while genera�ng 
electricity, also have a membrane for the same reason. 
55 A 0.5-volt overpoten�al means an opera�ng voltage of 1.73 volts; the efficiency therefore equals 1.23/1.73 = 
0.711 = 71% (rounded). 
56 Shiva Kumar and Lim 2022 
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• solid oxide electrolyzers. 
 
Each of these electrolyzers has different performance characteristics, which determine their 
overpotential and energy efficiency. For example, all of these electrolyzers have so-called ‘catalysts’ on 
their cathodes and anodes. The catalysts allow the hydrogen and oxygen evolution reactions to happen 
more easily, lowering the barrier to each reaction and consequently reducing the overpotential required 
to produce hydrogen. Catalysts are an essential component of an electrolyzer, so considering them 
explicitly is important. Such scrutiny is particularly relevant because catalysts can represent a significant 
capital expense, and because some catalysts are rare metals, with attendant mining and processing 
environmental impacts. Each type of electrolyzer uses different catalysts. 
 
The four electrolyzer types will briefly be described below; they are illustrated in Figure IV-3. 

 
Figure IV-3: Schematic depictions of 4 common electrolyzer types. 
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Alkaline electrolyzers are the most technologically mature electrolyzer technology. As the name implies, 
these electrolyzers use a highly alkaline (basic) water solution (pH value of 14 or higher). This does not 
change the general operating principles of the electrolyzer, but it does subtly affect the details of the 
process. Specifically, at basic operating conditions, protons (H+) are present in extremely low 
concentrations, so they cannot participate in water splitting in the manner that was described above. 
Instead, water splitting occurs in a two-step process, via hydroxide ions (OH−) as follows: 
 
4 H2O + 4 e−  2 H2 + 4 OH−  
 
The hydroxide ions travel to the anode, where the oxygen evolution reaction occurs in the form of: 
 
4 OH−  2 H2O + O2 + 4 e− 
 
The net result of these reactions is the same as for water splitting in acidic conditions: 

2 H2O  2 H2 + O2 

Alkaline electrolyzers operate between 70 °C (158 °F) and 90 °C (194 °F), have a lifetime of about 60,000 
hours (6.8 years), and use nickel-coated steel as both their cathode and anode; the nickel functions as 
the catalyst in both cases. The cathode and anode reside in different compartments that are separated 
by a diaphragm that is made out of zirconia (although asbestos was used as a diaphragm in the past). 
This diaphragm separates the hydrogen that forms on the cathode from the oxygen that forms on the 
anode, but does so imperfectly, allowing some gas crossover. This crossover can cause explosive 
hydrogen-oxygen mixtures to form at low operating currents, thus imposing a minimum safe operating 
current onto alkaline electrolyzers.57 Because this diaphragm adds to the physical distance between 
cathode and anode, most alkaline electrolyzers suffer from electrical resistance between these two 
electrodes. This resistance limits the maximum current that can be passed in an alkaline electrolyzer, 
which in turn reduces the hourly hydrogen production capacity of the device. In addition, alkaline 
electrolyzers are not well-suited for operation at varying currents, which might be required in situations 
where electrolyzers respond to the shifting availability of renewably generated electricity. This inability 
to operate flexibly is due to the aforementioned lower operating current limit (for safety) and higher 
operation limit (determined by internal electrical resistance).  

Other electrolyzer types are designed in ways that circumvent these resistance and flexibility problems. 
They do so by substituting a membrane for the diaphragm separator. Each side of this membrane is then 
coated with a cathode or anode catalyst, which eliminates the need for ions to travel through a resistive 
liquid medium (see Figure IV-3 above). This membrane is approximately as thick as a human hair, so the 
distance between anode and cathode (and, consequently, the electrical resistance) is made as small as 
possible. Reflecting this small membrane thickness, electrolyzers using such membranes are sometimes 
referred to as “zero-gap electrolyzers”. Electrolyzer membranes come in two types: proton-exchange 
and anion-exchange. These membranes selectively transport protons (H+) or hydroxide ions (OH−), 
respectively. 

Proton-exchange membranes are used in electrolyzers that are typically referred to as “PEM 
electrolyzers”. The electrolyzers operate between 50 °C (122 °F) and 80 °C (176 °F), and have lifetimes of 
50,000 hours to 80,000 hours (5.7 years to 9.1 years at 100% operating capacity). Though less mature 
than alkaline electrolyzers, PEM electrolyzers have several benefits. For example, they can operate with 
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pure water feedstocks, thus avoiding the highly corrosive basic inputs that alkaline electrolyzers use. In 
addition, their electrical current and corresponding hydrogen production rate can be varied more 
rapidly than alkaline electrolyzers can. This property makes proton-exchange membrane electrodes 
more suitable for variable electricity inputs, characteristic, for instance, of wind and solar generation. 
One drawback is that these electrolyzers typically contain noble-metal catalysts: platinum on the 
cathode side and iridium on the anode side of the membrane. The use of such scarce resources poses 
possible constraints to scaling PEM electrolyzer technology (see “mining and processing section” below). 

This noble-metal limitation is circumvented in anion-exchange membrane electrolyzers, which are often 
abbreviated as “AEM electrolyzers”. These devices aim to combine the flexibility of proton-exchange 
membrane electrolyzers with the commonly available nickel- and iron-based catalysts that are used in 
alkaline electrolyzers. AEM electrolyzers operate between 40 °C (104 °F) and 60 °C (140 °F), and are 
technologically less mature than both alkaline and proton-exchange membrane electrolyzers. In fact, 
anion-exchange membranes are not widely commercialized yet, face issues involving inferior operation 
when using nickel- and iron-based catalysts, and a lifetime that is currently limited to only around 
10,000 hours (almost 14 months). Given the importance of reducing the need for rare, expensive 
catalysts, various companies and academic institutions are working on improving and scaling up this 
type of electrolyzer. 

The fourth and final relevant electrolyzer technology is the solid oxide electrolyzer. Instead of a 
membrane, this electrolyzer contains a thin ceramic material, like zirconium oxide, that conducts oxide 
ions (O2−). As such, the hydrogen and oxygen evolution reactions look different in this electrolyzer type: 

2 H2O + 4 e−  2 H2 + 2 O2− 
2 O2−  O2 + 4 e− 

These two reactions still add up to the conventional water splitting reaction that is outlined at the 
beginning of this section. However, the reactions involve the transport of O2− ions through a solid oxide. 
This transport requires high temperatures: solid oxide electrolyzers operate between 700 °C (1292 °F) 
and 950 °C (1942 °F). As a result, solid oxide electrolyzers require high heat inputs; their high 
temperature makes them very suitable for coupling with industrial process that generate waste heat – 
similar to combined heat and power plants common in the chemical industry that use natural gas as a 
fuel. The high temperature also improves the water splitting rate, which places a lower demand on the 
catalyst materials. Commonly used catalysts for this type of electrolyzer include nickel-based materials 
on the cathode and so-called rare-earth element-containing perovskite materials on the anode. Main 
issues with solid oxide electrolyzers include a limited lifetime of approximately 20,000 hours (2.3 years) 
and the production of high-temperature oxygen when splitting water: high-temperature oxygen is very 
corrosive to gas lines. 

Since each electrolyzer cell is limited in capacity, a number of cells are combined into a stack in a manner 
not much different than many bateries are combined into batery packs. Such stacks form the basis of 
industrial electrolyzer plants that can take in megawat-scales of electricity. 

iii. Comparison of steam methane reforming and electrolysis 

We can now compare the climate impact of the various approaches to using fossil fuels and electricity to 
produce hydrogen. We include the emissions from the energy source used to make the hydrogen 
(electricity, natural gas, etc.) and methane leaks associated with that energy source. As discussed in the 
Chapter III above, we have used a 20-year global warming impact of 33 for hydrogen in order to get a 
consistent basis for deriving a single CO2-equivalent climate impact value for each method. 
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Figure IV-4 shows the warming impact of producing one kilogram of hydrogen (roughly the energy 
equivalent of a gallon of gasoline) by various methods. Natural gas leaks are estimated at 2.7% of 
natural gas sales, based on a comprehensive scientific evaluation of the data.58 Natural gas is around 
95% methane;59 therefore, the rate of natural gas leakage and venting translates into an almost equal 
rate of methane emissions.  

The Biden administration as well as various corporations have announced targets for reduction of 
natural gas leaks. We have therefore used two methane leak rates to assess the warming impact of 
hydrogen production: 2% and 1%, which are both lower than the current average leakage rate of 2.7%. 
These lowered numbers may be achieved in the longer term if methane leakage targets from the natural 
gas system are tightened. The same leakage rate is also used for the portion of electricity that is 
generated from natural gas. Given the variation in leakage rates, it will be important to use site-specific 
data to determine whether particular projects meet the DOE clean hydrogen standard guideline of 4 kg 
CO2-eq per kg H2 and, if they do not, the specific reduction in natural gas leakage rates needed to meet 
that threshold. 

Figure IV-4 shows CO2-equivalent emissions for grey and blue hydrogen (steam methane reforming 
without and with CCS, respectively) at two different methane leak rates and green hydrogen produced 
with wind and/or solar electricity. Both the 100-year and 20-year warming potentials for methane are 
used, since the former is still in official common use, despite the net-zero target date of 2050. 

 
Figure IV-4: CO2-eq warming impact for various means of hydrogen production, including methane leaks. 
Source: Argonne 2022, Figure 2 and Table 4, and IEER adjustment for 20-year methane GWP. We used a 
20-year methane GWP of 82.5; Argonne used a 100-year GWP of 30 (reflected in the blue bars). 

 
58 Alvarez et al. The authors es�mate a na�onal average leak rate of 2.3% based on natural gas produc�on. When 
the natural gas used for the compression needed to push it through pipelines to final customers and natural gas 
leaks are taken into account, the leak rate based on sales of natural gas to customers is about 2.7%. 
59 There are other gases, like CO2 and hydrogen sulfide, mixed in in varying quan��es in natural gas as it comes out 
of the ground; the raw gas is processed to eliminate these gases so that what is put into pipelines is almost all 
methane with a few percent of other hydrocarbons. 
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The results in Figure IV-4 should be evaluated against the guidance specified in the Clean Hydrogen 
Production Standard published by the Department of Energy pursuant to the Bipartisan Infrastructure 
Act.60 This guidance states that hydrogen can be qualified as ‘clean’ if it meets the following two 
emissions criteria. 

• Emissions at the hydrogen production site are below 2 kilograms of CO2-eq per kilogram of 
hydrogen. 

• Total ‘well-to-gate’ emissions are below 4 kilograms of CO2-eq per kilogram of hydrogen. These 
well-go-gate emissions are the sum of the aforementioned production site emissions and 
emissions that occur upstream. Such upstream emissions include emissions involved in 
obtaining and transporting feedstocks for hydrogen production. Specific downstream emissions 
such as “processes associated with ensuring that CO2 produced is safely and durably 
sequestered” are also included.61 Notably, downstream emissions are only included if they 
relate to the production of hydrogen. Other downstream emissions that occur during 
distribution, storage and usage of hydrogen are not considered. 

The guidance is not a regula�on but provides targets for produc�on technologies to achieve. In addi�on, 
it is not all-encompassing: the Department of Energy’s flow diagram accompanying the two criteria 
above makes clear that the embedded emissions in the equipment, such as pipes and pumps and steel 
and concrete structures are not included.62 While quite unusual for “lifecycle emissions,” the omission is 
not unreasonable as a first approxima�on in the hydrogen context because hydrogen would be 
displacing fossil fuels, including the capital equipment requirement to produce, deliver, and use them. 

Figure IV-4 includes a line showing the 4 kg CO2-eq per kg H2 “lifecycle” limit as a line to enable 
comparison of each production option with it. The term “lifecycle” normally includes the greenhouse gas 
emissions associated with the production of the equipment and infrastructure; however, in this case the 
Department of Energy has limited the term to the greenhouse gas emissions at the production site and 
upstream of it. Capital investment-related CO2-eq emissions are not included; we have followed this 
approach in Figure IV-4. For instance, the embedded energy in the capital equipment for producing and 
transporting natural gas or producing solar panels (and the materials in them) is not included. The main 
reason for this omission is that the estimates rely on the most comprehensive model for hydrogen-
related emissions so far: the GREET model created by DOE’s Argonne National Laboratory, which 
excludes embedded energy. Consequently, electrolytic hydrogen is shown as having no emissions. 
Taking capital investment-related emissions into account may add on the order of 1 kg CO2-eq (rounded) 
emissions to the totals shown in Figure IV-4.63 

 
60 DOE Standard Guidance 2023 
61 DOE Standard Guidance 2023, page 3 
62 DOE Standard Guidance 2023, Figure 1, page 4 
63 Unfortunately, no comprehensive recent (less than five years) es�mate of lifecycle emissions for electricity 
sources is available. Older es�mates (by the Na�onal Renewable Energy Laboratory) for nuclear power and wind 
are ~0.013 kg CO2-eq per kWh and for solar 0.043 kg CO2-eq/kWh. While nuclear technology materials and 
construc�on remain about the same, since the basic designs in use are the same (light water reactors), solar and 
wind electricity costs have declined. Solar technology in par�cular has changed and become far more efficient, as 
has wind, to a lesser extent. An order or magnitude es�mate of 0.01 kg CO2-eq/kWh for capital equipment is a 
reasonable; this amounts to 0.5 kg CO2-eq for electrolysis using wind, solar, or nuclear. In addi�on, the hydrogen 
producing equipment (steam methane reforming, electrolysis stacks) and associated construc�on must be factored 
in.  
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Importantly, neither Figure IV-4 nor the Clean Hydrogen Production Standard include the effect of 
hydrogen leaks. This omission is notable because, as Chapter III illustrates, hydrogen leakage can have 
significant climate impacts. To illustrate this fact, Figure IV-5 displays the effect of hydrogen leakage on 
the well-to-gate emissions of blue and green hydrogen production. Figure IV-5 uses a 20-year GWP for 
methane at two levels of methane leaks (1% and 2% leak rate). It takes the same approach for hydrogen 
leak (1% and 5% leak rate; 20-year GWP). When including additional hydrogen leaks, blue hydrogen 
never meets the DOE clean hydrogen standard guideline. We should note in this context that hydrogen 
production that would be part of the Department of Energy’s hydrogen hub program would not be 
required to meet the clean hydrogen guideline; rather it should be able to “[d]emonstrably aid the 
achievement of the clean hydrogen production standard.”64 

 
 

 

Figure IV-5: Warming impact per kilogram of blue and green hydrogen production, with 20 year GWPs 
for methane (82.5) and hydrogen (33). Numbers based on Figure IV-4. 

Figure IV-4 and Figure IV-5 show that only electrolysis with renewable energy gives a result that (easily) 
meets draft DOE clean hydrogen standard. Steam methane reforming with the methane coming from 
natural gas exceeds the standard by more than a factor of two. When CCS is added to this process, most 
of the carbon dioxide is presumed to sequestered (and hence not emitted). This “blue” hydrogen meets 
the DOE standard if a 100-year global warming potential is used for methane and if one accepts the very 
high estimate of 96% for CCS used by Argonne. It exceeds the DOE standard by more than 50% if the 20-
year GWP for methane is used. In this context, we note that almost 90% of the impact of methane 
emitted in 2023 will be felt by or before the year 2050. It also exceeds the DOE standard even with a 
100-year GWP for methane if CO2 sequestration is around 85% or less – which appears much more likely 

 
64 OCED 2022 
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given industry CCS experience outside of using CCS to stimulate oil production.65 All-in-all it is 
reasonable to conclude that blue hydrogen cannot meet the DOE standard in the foreseeable future 
even with drastically reduced natural gas leaks compared to the prevailing average level. 

iv. Landfill gas, biogas, and biomass for hydrogen production 

Landfill gas, biogas, and biomass are often treated under the rubric of “renewable energy” but usually 
without the rigor that would correspond to the imperative to reduce greenhouse gas emissions to zero 
and remove some of the accumulated atmospheric greenhouse gases from past emissions. These are 
three very different kinds of raw materials that could be used for hydrogen production, and biogas and 
biomass themselves can also refer to many different kinds of source fuels. But they are represented as 
renewable primary sources that, with CCS, could result in negative CO2 emissions.66 We begin this brief 
review of the matter with a definition of renewable energy in IPCC5:67 

Renewable energy (RE): Any form of energy from solar, geophysical, or biological 
sources that is replenished by natural processes at a rate that equals or exceeds its rate 
of use. 

Trash that is landfilled is a human construct that is not renewed by natural processes. Thus, even by this 
rather limited definition, trash is not renewable; nor is any product derived from it, including landfill gas. 
This does not settle the issue of whether landfill gas should be collected and used, and if so, for what 
purposes. Argonne National Laboratory uses landfill gas that is cleaned of impurities, like hydrogen 
sulfide, as “[t]he default option for RNG [Renewable Natural Gas]” in its hydrogen production model.68 

It is not the purpose here to examine all the ins-and-outs of using landfill gas to make hydrogen: it can 
be one potential feedstock. But we do note that there are alternatives to landfilling organic wastes, 
where they are consumed by anaerobic bacteria, which results in the production of a mixture of 
methane, CO2, and other gases, including hydrogen sulfide. For instance, composting avoids most 
methane production because it is aerobic. While the carbon in the organic material is oxidized to CO2 
(similarly to when landfill gas is burned), the nutrients are retained, and can substitute for chemical 
fertilizers, provided the input organic matter is clean. Specifically, the nitrogen in the compost displaces 
synthetic nitrogen fertilizers, which are produced from ammonia, one of the main uses of hydrogen 
produced from natural gas today. Moreover, organic fertilizers can be used in low-till organic farming, 
stimulating deep soil carbon sequestration. The resulting reduction in ammonia requirements would 
also decrease the need for hydrogen to produce such ammonia. However, fully assessing the interplay 
between landfill gas, composting, regenerative agriculture and fertilizer needs is a complex analysis that 
is beyond the scope of the present report; we predominantly raise this example because a holistic scope 
is needed in order to make the best use of available resources for climate and environmental protection. 

There is also the issue of methane emissions from existing landfills, where the option of separating and 
composting organic wastes no longer exists. In such cases, the option of using cleaned landfill gas for 

 
65 Schlissel and Juhn 2023 
66 See Argonne 2022 and NETL 2022, for instance. 
67 IPCC 2014, page 1261. IPCC5 does not specify the period over which the energy used must be regenerated by 
natural processes. This is a serious gap in the defini�on that can (and does) allow old growth trees to be cut down 
and burned as “renewable” energy. A sound defini�on would require regenera�on of the energy within one year of 
its use or less. See discussion in Makhijani 2016, page 75-78. 
68 Argonne 2022 
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hydrogen production, likely at a distant location (as assumed in Argonne 2022) must be compared with 
other uses such as onsite electricity generation or combined heat and power in order to evaluate 
relative merits from a climate perspective.  

The above definition of renewable energy indicates that, under certain circumstances, on-farm biogas 
production with use of the residues on the farm may be considered as renewable provided synthetic 
chemicals and inputs – which are not replenished by natural processes – are not used to on the farm. If 
they are, then the lifecycle analysis becomes much more complex.  

IPCC5 renewable energy criteria, quoted above, indicate that biogas using waste created in 
Concentrated Animal Feeding Operations cannot be considered renewable. Further, the vast scale of 
nutrient loading in the residues from biogas production make it costly and difficult to apply it to farms 
without risk of polluting nutrient runoff. 

Finally, hydrogen can also be produced from woody biomass. Biomass can, in principle, be renewable if 
all carbon and nutrient considerations as well as overall land use assessments are carried out. This is 
because biomass carbon can be replenished by natural processes, but it is subject to nutrient, soil 
carbon conservation, and other considerations. The National Energy Technology Laboratory has carried 
out an assessment of using woody biomass for jet fuel production. In that assessment, new cropland 
and pastureland would be created elsewhere to replace the land used for planting pine forests for 
woody biomass.69 The assumptions about which land is converted to crop and pastureland uses and 
how that is done are critical to the overall carbon balance. No general statement about renewability, 
much less sustainability can be made on the basis of general assumptions. 

Overall, the process of using biomass for hydrogen production is essentially similar to that for using coal, 
except that biomass must be dried by a process called torrefaction before it can be efficiently converted. 
NETL 2022 examines an option of coal and biomass co-firing with CCS as a possibility for a negative 
carbon emissions hydrogen production system. NETL 2022 estimates a net negative warming impact of 
about 1 kg CO2-eq/kg H2.70 Biomass hydrogen production with CCS would also result in intensive water 
use as well as nitrogen oxide (NOx) emissions. Consequently, if the hydrogen is used in fuel cell cars, the 
overall nitrogen oxide emissions per mile would be comparable to typical gasoline cars. In contrast, the 
particulate emissions per mile would be roughly an order of magnitude larger than gasoline cars.71 
Instead of being widely dispersed, the hydrogen related NOx and particulate pollution would occur in 
one location, impacting the community and ecosystems where hydrogen production takes place. 

v. Using existing low-carbon electricity sources for hydrogen production 
About three-fi�hs of U.S. electricity produc�on comes from burning fossil fuels – almost all natural gas 
and coal. This means that the decarbonized por�on – wind, solar, hydropower, geothermal energy and 
nuclear energy – is already supplying loads. In effect, we can consider that 40% of electrical loads are 
already decarbonized. 

Use of nuclear energy for making hydrogen has been proposed; indeed, it is part of the DOE’s hydrogen 
hub program. The DOE is already suppor�ng a pilot project to produce hydrogen using nuclear electricity 

 
69 NETL 2015 
70 NETL 2022, Exhibit 5-5. 
71 Calculated from Exhibit 5-3 NETL 2022 and the following standards for new vehicles – 0.03 grams/mile of NOx 
and 0.003 grams per mile of par�culate mater emissions. The EPA emission standards are at 
htps://www.epa.gov/greenvehicles/light-duty-vehicle-emissions viewed on April 1, 2023. 

https://www.epa.gov/greenvehicles/light-duty-vehicle-emissions
https://www.epa.gov/greenvehicles/light-duty-vehicle-emissions
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from an exis�ng power plant at the plant site – the Nine Mile Plant in upstate New York.72 This means 
that the loads that that por�on of the nuclear plant was supplying will now be using electricity from the 
grid. 

This small pilot project is making supposedly zero-emissions hydrogen from an exis�ng nuclear plant. 
However, it is a new load; therefore, the grid the grid is now required to supply about 10,100 MWh of 
electricity to the loads previously supplied by the Nine Mile plant.73 This would entail about 2,000 metric 
tons of addi�onal CO2 emissions, taking into account the overall profile of current electricity supply, 
which includes import of a significant amount of zero-emissions hydropower from Canada. Notably, 99% 
New York’s fossil fuel genera�on is from natural gas, which are paired with methane leaks and added 
warming. Thus, the total added emissions to replace the nuclear genera�on used for the pilot hydrogen 
plant with the average New York supply would add almost 3,400 metric tons of CO2-eq to New York 
State’s greenhouse gas inventory to produce about 190 metric tons of hydrogen.74 This means an overall 
system emissions estimate of 18 kg CO2-eq per kg H2, even though the emissions at the hydrogen 
production electrolyzer on the nuclear plant site are zero. This greenhouse gas intensity is worse than the 
14.6 kg CO2-eq that characterizes grey hydrogen production on average, using a 2.7% methane leak rate 
and a 20-year warming potential in all calculations. In reality, the net statewide impact may be beter or 
worse, depending on the actual mix of replacement power. It may well be worse since the largest spare 
capacity in the state is in its natural gas combined cycle and natural gas boiler plants; they operated at 
only about 30% capacity factor in 2021. Were natural gas genera�on alone to replace the nuclear 
genera�on diverted to hydrogen produc�on, the added emissions would be about 8,000 metric tons per 
year or more than 40 kg CO2-eq per kg hydrogen.75   

The same reasoning would apply if exis�ng renewable energy resources or hydropower resources were 
diverted to produce electroly�c hydrogen. The outcome would be worse in most other loca�ons since 
New York has a smaller frac�on of fossil fuel genera�on than most places and because New York also 
imports hydroelectricity from Canada. This means that the genera�on to be replaced has, on average, 
lower emissions than would be typical were hydrogen to be produced at most other nuclear plants, such 
as the Calvert Cliffs plant in Maryland. 

 
72 Office of Nuclear Energy 2023 
73 Constella�on 2023 
74 Calculated as follows. Constella�on 2023 states that 560 kg of hydrogen would be produced per day, using 1.25 
MW of power for an electrolyzer onsite. This electricity, (10,074 MWh per year, assuming 92% average capacity 
factor) would be consumed in this new load leading to the same genera�on requirement from other sources in the 
New York grid. The average emissions in the New York grid in 2021 were 0.226 metric tons CO2 per MWh over the 
en�re genera�on about 45% of which is natural gas; almost all the rest is hydropower, nuclear, and renewables. 
Factoring in imports, the average emissions were 0.197 mt/MWh. If the supply mix remains the same (entailing 
added imports), the total greenhouse gas emissions due to the diversion of nuclear power to the new hydrogen 
load amount to about 3,400 metric tons to produce about 190 metric tons of hydrogen per year. The emissions 
from natural gas genera�on alone were 0.456 mt CO2/MWh, to which the impact of methane leaks must be added.  
75 New York had about 19,700 MW of natural gas capacity that could serve as replacement supply. Total natural gas 
genera�on from these plants was about 51.7 million MWh – a capacity factor of about 30%. This was the largest 
available replacement capacity in the state. New York State electricity data are from the state’s electricity profile at 
htps://www.eia.gov/electricity/state/newyork/state_tables.php  

https://www.eia.gov/electricity/state/newyork/state_tables.php
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vi. Geologic Hydrogen and Orange Hydrogen 

There has been increasing interest in the possibility that significant amounts of usable hydrogen exist 
underground. This subterranean hydrogen is referred to by several names, including ‘natural’, ‘geologic’, 
‘white’ and ‘gold’ hydrogen. One natural hydrogen source was accidentally discovered in Mali (in West 
Africa) in the course of drilling for water.76 It was determined that the gas coming from the water drilling 
borehole was 98% hydrogen. In 2012, the gas was used to fuel a 300-kilowatt electric generator that 
supplied the village of Bourakébougou with its first electricity. In this report, we will use the term 
“geologic hydrogen” for this potential resource. 

It would change the prospects of hydrogen significantly if large amounts of economically 
producible hydrogen were found underground, especially if they were regenerated naturally, thus 
providing a renewable fuel. Recognizing the potential of geologic hydrogen, the Department of Energy’s 
ARPA-E program recently announced $20 million of available funding towards geologic hydrogen 
research.77 This funding, for which applications were due on October 24, 2023, is split between two 
topics: “Production of Geologic Hydrogen Through Stimulated Mineralogical Processes” and “Subsurface 
Engineering for Hydrogen Reservoir Management”. The former of these topics aims to produce 
hydrogen underground by injecting water into iron-rich mineral formations, which could then convert 
the water into hydrogen. This stimulated hydrogen production is not strictly geologic. Called “orange 
hydrogen” its source is the water injected into the formations which would be hydraulically fractured 
(“fracked”) to allow the catalytic chemical reactions to take place.78 Will consider geologic hydrogen and 
orange hydrogen in turn.  

• Geologic hydrogen 

The specifics of the potential, environmental impact, economic implications, and even political context 
of geologic hydrogen would depend greatly on how widely the resource is distributed. If it can be 
produced economically close to the point of use in quantities that are suitable for the particular 
application, it would likely displace hydrogen production from other energy sources. Conversely, if 
geologic hydrogen is found in large reservoirs in specific biogeochemical settings in a limited number of 
countries, its political economy might come to resemble the global oil economy. The extent of local 
hydrogen production from other energy sources would depend largely on the cost of production from 
the large reservoirs. Geologic hydrogen could therefore be a promising source of a gas that would 
otherwise be energy-intensive to produce, but research surrounding the location and magnitude of 
underground reservoirs is still in its infancy. Consequently, the commercial viability of geologic hydrogen 
is far from certain. 

Likewise, the climate impact of geologic hydrogen remains an open ques�on for the following reasons: 

• Geologic hydrogen can contain a variety of impurities from relatively benign gases like nitrogen 
(N2) to potent greenhouse gases like methane (CH4); 

• Once drilled, hydrogen may leak from the geologic hydrogen reservoir, in a manner similar to 
methane with attendant warming and safety implications; 

 
76 Hand 2023 
77 ARPA-E 2023 
78 Osselin et al. 2022, Figure 1 and text  
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• If the geologic hydrogen is tight formations similar to shale natural gas, then fracking may be
necessary to liberate economic amounts of hydrogen;

• Large geologic hydrogen reservoirs, should they exist, may be remote from the places where
hydrogen would be used, with leaks attendant upon transport of compressed hydrogen by
pipeline or cryogenic hydrogen by ship or rail;

• Geologic hydrogen that are abandoned because they are no longer economical may nonetheless
continue to leak, with consequent warming impact.

Currently, there is a large knowledge gap surrounding the climate impact of geologic hydrogen. It may 
well vary significantly from one hydrogen deposit to another, much in the manner of natural gas leaks. 
For instance, there is considerable uncertainty about the presence of gaseous impuri�es in associated 
with geologic hydrogen and their impact on the carbon intensity of geologic hydrogen. An ini�al climate 
impact es�mate study was published recently.79 The study models the greenhouse gas emissions for a 
hypothe�cal hydrogen drilling opera�on. It includes emissions from a variety of sources, including 
infrastructure buildout and methane and hydrogen leakage: two sources that would not be considered 
under the DOE Clean Hydrogen Produc�on Standard.80 We highlight several important findings from the 
study: 

- A significant emission source is ‘embodied emissions’, which refer to: “emissions associated with
steel and cement production for those materials consumed during the [well] construction
process.” These emissions make up approximately 0.2 kg CO2-eq per kg H2 of the numbers listed
in the following paragraph.

- The electricity source for drilling significantly impacts process emissions, much like it does for
electrolytic hydrogen.

- The presence of methane contaminations may drastically increase the emissions intensity of
geologic hydrogen. This methane needs to be separated from the hydrogen and can be
reinjected, combusted or flared; each of these methods has a different impact.

If the aforemen�oned factors are favorable, the carbon intensity of geologic hydrogen approximately 0.4 
kg CO2-eq per kg H2 when drilling a mixture of 85% H2, 12% N2 and 1.5% CH4.81 (Percentages are given as 
mole frac�ons.) A less favorable source gas mixture of 75% H2, 22.5% CH4 and 2.5% N2 would yield 
emissions of 1.5 kg CO2-eq per kg H2. In very unfavorable cases like extrac�ng a 50:50 mixture of 
methane and hydrogen, emissions could be as high as almost 5 kg CO2-eq per kg H2. Leaks of hydrogen 
from the reservoir due to the fact of drilling into it or if it has been fracked, or leaks during 
transporta�on (especially in the case of cryogenic hydrogen) would add to these warming totals. As a 
result, the climate impact of geologic hydrogen is at present highly uncertain; it would need careful 
evalua�on once there are more data on the geologic hydrogen forma�ons, their loca�ons and sizes, and 
the methods of produc�on needed to extract the hydrogen economically. Thus, although hydrogen 
reservoirs with favorable composi�ons could meet the DOE Clean Hydrogen Produc�on Standard of 4 kg 

79 Brandt 2023 
80 DOE Standard Guidance 2023 
81 The model spreadsheet associated with Brandt (2023) lists an overall hydrogen leak rate of 1.7% and a methane 
leakage rate of 2.0%. For both gases, it uses a 100-year global warming poten�al, which are listed as 5 and 25, 
respec�vely. These values are lower than those used in the present report. 
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CO2-eq per kg H2 if leakage rates are low and favorable GWP values are used when evalua�ng emissions, 
geological hydrogen should not be considered ‘clean’ by default. 

Orange hydrogen 
“Orange hydrogen” is similar to geological hydrogen in the sense that it is pumped from the ground, but 
is different in one key regard: whereas geological hydrogen is generated by natural processes 
underground, orange hydrogen only forms a�er humans decide to induce its crea�on. In fact, the 
hydrogen in orange hydrogen would be derived from the water that is injected into suitable geologic 
forma�ons that s�mulate hydrogen produc�on. Fracking of the forma�on appears to be necessary to 
inject the water and recover the hydrogen. For this reason, orange hydrogen is also referred to as 
“s�mulated hydrogen”. Consequently, orange hydrogen is not “natural” hydrogen. Rather the hydrogen 
forms when the injected water reacts with the geologic forma�on that serves as the catalyst for 
underground water spli�ng. This type of hydrogen requires fracking and its associated environmental 
and seismicity issues. In addi�on, the hydrogen produced may be consumed by microbiota resul�ng in 
loss of hydrogen and a consequent increase in water requirements per unit of hydrogen produced.82 If 
the consuming bacteria are ‘methanogenic’ they would eat both H2 and CO2, resul�ng in underground 
methane (CH4) forma�on as well;83 such methane would later need to be separated from the orange 
hydrogen and could leak into the atmosphere to exacerbate global warming. Finally, leaks of hydrogen 
may be considerably greater than with geologic hydrogen, and may occur in a manner similar to the 
larger leaks associated with fracked natural gas. Thus, despite an expansive claim that “Orange hydrogen 
is the new green,”84 the reality is that orange hydrogen will require large amounts of water; may have 
significant environmental jus�ce issues; and for all that may not meet the DOE’s Clean Hydrogen 
Produc�on Standard guidance. In short, our preliminary analysis would place orange hydrogen in a very 
different category than green hydrogen or even geologic hydrogen produced without fracking. 

vii. Early-stage processes
Thermochemical hydrogen produc�on
Hydrogen can also be produced from water without electrolysis by splitting water directly at high
temperatures in the presence of suitable catalysts. This is called “solar thermochemical” hydrogen
production: it is part of the Department of Energy’s suite of hydrogen research and development
programs. The method requires concentrating solar energy using mirrors. Figure IV-6 shows one
possible scheme being researched at the National Renewable Energy Laboratory.

82 Osselin et al. 2022 
83 Hemme and Van Berk 2018 
84 This is the �tle of Osselin et al. 2022. 
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Figure IV-6: A proposed scheme for thermolytic hydrogen production using concentrating solar 
energy. Source: Based on NREL 2022a. 
  
The scientific principles of thermochemical hydrogen production have long been established. It is 
potentially more energy-efficient than solar electricity production, because solar thermochemical 
hydrogen production uses the solar spectrum more fully than photovoltaics cells do.85 But there are 
significant challenges, including discovering suitable catalysts that will be durable at a cost that is low 
enough. The development of suitable low-cost methods of concentrating solar energy also poses major 
challenges.  

The advantages of a successful effort are apparent, because a single step would convert solar energy 
into hydrogen, compared to the electrolysis route, which requires considerable investment in electricity 
production followed by another significant investment in electrolysis with attendant energy losses. Solar 
thermochemical production would be restricted to desertic and semi-desertic areas, with attendant 
likely requirements for hydrogen transport and difficult water supply issues, as well as similar land-use 
and ecological concerns as existing concentrated solar thermal systems. In addition, the problem of 
water resources in a desertic environment is likely to pose substantial technical, economic, and 
environmental justice issues. 

 
85 NREL 2022a 
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Photoelectrochemical hydrogen 

Sunlight can be converted to hydrogen in a single device without first producing electricity and then 
using that for electrolysis in a device that, in effect, combines the electricity and electrolysis steps. In the 
long term, this process could yield efficiencies as high as 22% conversion of sunlight to hydrogen.86 
However, at present, photoelectrochemical hydrogen production remains confined to the laboratory 
scale; key challenges include the development of sufficiently active and stable photocatalysts, as well as 
designing and scaling photoelectrochemical devices that are large enough for real-life applications.87 

b. Water consumption and withdrawals 

Water is an essen�al input for most hydrogen produc�on processes, including the most common ones. 
In this sec�on we analyze water issues associated with the following produc�on processes: 

1. Hydrogen made from natural gas without carbon capture – called “grey” (or “gray”) hydrogen; 
2. Hydrogen made from natural gas with carbon capture and sequestration (CCS) – called “blue” 

hydrogen; 
3. Hydrogen made by electrolysis (splitting water (H2O) into hydrogen and oxygen gases using 

electricity) 
a. using renewable electricity (solar or wind) – called “green” hydrogen; 
b. using nuclear electricity – called “pink” hydrogen; 
c. using grid electricity – called “yellow” hydrogen. 

Using electricity to recover hydrogen by spli�ng water into its component elements necessitates 
considera�on of the water requirements for electricity genera�on; as discussed below, these can vary 
from essen�ally zero (wind-generated electricity) to very large (nuclear and other thermo-electric 
genera�on). 

For each of these processes, the minimum feed water requirements arise from considera�ons of basic 
chemistry. This minimum water demand is called the ‘stoichiometric requirement’. In the case of 
methane (CH4), half the hydrogen comes from methane and half from steam (H2O); the produc�on 
method is called “steam methane reforming” (SMR): 

CH4 + H2O  CO + 3 H2 

CO + H2O  CO2 + H2 

Combined, these reac�ons yield the following overall result (shown with molar masses for each input 
and output): 

CH4 (1 mole = 16 grams) + 2 H2O (2 moles = 36 grams)  CO2 (1 mole = 44 grams) + 4 H2 (4 moles = 8 
grams).  

 
86 Jaramillo and Houle 2021 
87 Clarizia et al. 2023 
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This translates into 4.5 kilograms of water per kilogram of hydrogen, which is equivalent to 1.19 gallons 
(4.5 liters).88 

For electrolysis, the net reac�on is simpler; but as with SMR it also involves catalysts: 

2 H2O (2 moles = 36 grams)  2 H2 (2 moles = 4 grams) + O2 (1 mole = 32 grams).  

This equates to 9 liters (2.38 gallons) of water per kilogram of hydrogen. 

Thus, the stoichiometric water requirement for electroly�c hydrogen per unit mass of hydrogen is 
double that for steam methane reforming. However, it should be noted that the actual raw water 
requirements for both steam methane reforming and electrolysis are higher than the aforemen�oned 
theore�cal minimums, in large measure due to water purity requirements. Because input water streams 
require low concentra�ons of dissolved solids, any ‘raw’ water is processed to the required purity. Such 
purifica�on results in some water being rejected.89 The amount of rejected water depends on the purity 
of the input water. Consequently, a significant part of the varia�on in water withdrawal for steam 
methane reforming and electrolysis is due to the varying purity of the input water. The addi�on of 
carbon capture and sequestra�on – essen�al for “blue” hydrogen – increases water use 
significantly. Thus, conver�ng a grey hydrogen site to a blue hydrogen site will, among other things, 
generally increase water requirements. This makes water requirements for green and blue hydrogen 
generally comparable. 

An addi�onal source of water consump�on is the water that is required for producing the electricity 
needed for hydrogen produc�on, because all methods of hydrogen produc�on require electricity to 
power their equipment. Electricity is a small frac�on of the energy for grey hydrogen and does not 
impact water use much, but the impact is increased when an energy-intensive CCS process is added for 
blue hydrogen.  

In electrolysis, electricity is the energy source used to break apart the hydrogen-oxygen bond in H2O. As 
a result, the water requirement for electricity produc�on also becomes a major factor in the water 
intensity of electroly�c hydrogen. Water demands will be high when using grid electricity to do so, 
because most genera�on in the United States is “thermo-electric” (also called “thermal”) electricity 
genera�on: a fuel is used to boil water into high pressure steam, which drives a steam turbine, which in 
turn drives the electricity generator. A schema�c of thermo-electric genera�on, as exemplified by a 
pressurized water nuclear reactor, is shown in Figure IV-7. It shows how the steam that drives the 
turbine-generator set is produced and condensed so that the steam water can be used in a closed loop. 
A separate stream of water used in the condenser (botom right half of Figure IV-7); the condenser water 
carries away the latent heat in steam and condenses the steam back into water. The process is the same 
for nuclear, coal-fired, and natural gas boiler power plants, though the boiling is differently arranged. 
Typically, about two-thirds of the energy in the fuel is transferred into the condenser water; this explains 
the large water requirements of thermo-electric genera�on.90 

 
88 A kilogram of hydrogen is roughly equivalent in energy terms to a gallon of gasoline. 
89 The rejected water is o�en 2 to 4 �mes more concentrated in dissolved solids than the feed water, and can 
therefore generally be used for other purposes. It is therefore considered to be withdrawn, and not consumed. 
(See Sec�on II.a and II.b.) 
90 Natural gas combined cycle plants use both a gas turbine and a steam turbine. They are much more efficient than 
coal or nuclear plants and, as a result, use much less water.  
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Figure IV-7: Schematic of a nuclear power plant, showing the condenser. Based on a Nuclear Regulatory 
Commission schematic at https://www.nrc.gov/images/reading-rm/basic-ref/students/student-pwr.gif. 

The condenser water consump�on in thermo-electric genera�on is very large: millions of gallons a day 
are heated up and evaporated – thus being lost to use – in a typical 1,000-megawat nuclear power 
plant. In contrast, wind genera�on uses essen�ally no water, and solar u�lity-scale photovoltaic 
genera�on only requires a small amount of water for periodically cleaning the panels. As a result, the 
water requirements for electroly�c hydrogen are driven in large measure by the electricity genera�on 
method. The different water requirements for grid-, nuclear-, and renewable-driven electrolysis are 
explored in the following sec�ons, and presented quan�ta�vely in Figure IV-8. 

We dis�nguish between water consumption and water withdrawals. Water withdrawal refers to all input 
water for hydrogen produc�on. The amount of water withdrawn is the sum of water that is consumed 
and water that is eventually returned to the source from where it was withdrawn. Water consump�on 
means the water is used up in the process of hydrogen produc�on in the following ways: 

• The hydrogen in the water becomes part of the hydrogen product (see the equations above). 
• The portion of the water needed for electricity generation that is lost to use (by evaporation in 

the case of thermo-electric generation or in other ways as, for instance, when solar panels are 
washed down). 

Other streams of water are withdrawn, but not consumed. Examples include: 

https://www.nrc.gov/images/reading-rm/basic-ref/students/student-pwr.gif
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• The water rejected during reverse osmosis water purification. Such purification yields a pure 
water stream, and a discharge stream that contains all dissolved solids that were removed from 
the pure water stream. Although more concentrated, the discharge stream is often clean 
enough to be discharged and is therefore not consumed.91  

• The portion of the water needed for electricity generation that is not used. For example, ‘once-
through cooling’ of power plants (see below) returns most of its withdrawn water back into the 
water body from where it was taken initially. 

Water is also needed to produce excess steam (i.e. above the stoichiometric requirement) to drive 
methane reforma�on; it is usually subsequently recovered and reused and therefore not included in our 
water consump�on calcula�ons. 

Water withdrawals for thermo-electric genera�on are larger, some�mes much larger, than water 
consump�on, since some of the water withdrawn is not evaporated and can be re-used. Water 
withdrawal can be a major issue in the case of thermo-electric genera�on, as explained below. Even 
though much or most of the water withdrawn for thermo-electric genera�on can be re-used 
downstream, large withdrawals can pose constraints on produc�on during extreme weather events, 
notably when the intake water temperature is high and/or when drought reduces the water available for 
electricity produc�on. These factors already occasionally affect nuclear electricity genera�on. 

We will consider three methods of water use in thermo-electric genera�on: 

1. Once-through cooling: Water is taken in from a source like a river, lake, or ocean then used in 
the condenser, where it is heated up, followed by discharge into the same water body from 
which it was withdrawn. Some of the warmed water evaporates. Typically, the amount 
withdrawn is well over an order of magnitude larger than the amount evaporated. 

2. Cooling lake: A large artificial lake is established and filled as the source of intake water. The 
water is discharged back into the lake at a different point; it circulates back around the lake to 
the intake, cooling down in the process – and resulting in evaporation of some of the water. 

3. Cooling tower: The heated water from the condenser is fed by nozzles into the top of a cooling 
tower, cooling down as some of the water evaporates. The cooler water, collected at the 
bottom, can be reused a number of times before it gathers too many impurities for reuse and 
must be discarded. Cooling towers have the highest water consumption and the lowest water 
withdrawal requirements. 

We consider annual averages for each of these three cooling methods when there is freshwater intake – 
the topic of this report.92 Many thermal plants, including some nuclear plants, are located on coastal 
sites and use seawater for cooling. They have their own environmental impacts that are beyond the 
scope of this report; we only note here that those impacts led the California State Water Resources 
Control Board to adopt a policy in 2010 of ordering a stop to once-through cooling for all thermo-electric 
plants, including nuclear plants, by adop�on of recircula�ng methods or by reducing impacts by 
alterna�ve specified methods.93  

 
91 Argonne 2017 
92Withdrawals and consump�on are seasonal for any given plant due to seasonal water temperature varia�ons. 
93 California Water Resources Board 2021 
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i. Estimates of water consumption 
Figure IV-8 shows the freshwater consump�on for grey, blue, green, and the three methods of cooling 
nuclear power plants in case of pink hydrogen.94 In this Figure, the botom (blue) segment of each 
column expresses the amount of water that is used directly for hydrogen produc�on. This type of water 
consump�on entails stoichiometric water requirements, as well as process cooling water needs. An 
addi�onal water use relates to the electricity that drives hydrogen produc�on; most electricity sources 
require some amount of water, which is reflected by the top (red) segments of each column in Figure IV-
8. These electricity needs are most important for electrolysis, which uses more electricity than other 
hydrogen produc�on methods. Finally, natural gas-based hydrogen has some water requirements for 
obtaining natural gas.95 These are reflected by the middle (yellow) segments for grey and blue hydrogen 
in Figure IV-8. 

Between these op�ons, driving electrolysis with nuclear electricity consumes the most water, because 
nuclear power plants are thermo-electric genera�on methods. A different es�mate for each nuclear 
plant cooling method is shown. Reactors in coastal areas use seawater for cooling which is not included 
here. The water consump�on es�mates in Figure IV-8 apply only to reactors that use freshwater for 
cooling. 

Figure IV-8: Water consumption for various methods of hydrogen production. Steam methane reforming 

 
94 Argonne 2022. “Auto-thermal reforming” is a varia�on of steam methane reforming of natural gas with similar 
water requirements; it is therefore not shown separately. Several other hydrogen produc�on methods are also 
analyzed in the Argonne report. We have focused here on the ones that are proposed for the widest use. 
95 Argonne 2015, Table 7. 
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without CCS (“grey” hydrogen) is the current dominant technology. Values rounded to the nearest tenth 
of a gallon. The numbers at the tops of the bars represent the water consumption for the electricity 
portion alone. The total water use should be read off from the axis at the left of the chart. 
Note 1: Electricity-related water requirements for non-electrolytic hydrogen production methods taken as 
250 gallons/MWh; this is the 2015 national average consumption over all sources of electricity 
production. 
Note 2: Typical values for raw water required for the process have been used. Variations due to 
differences in raw water purity are not shown. 
Note 3: Steam methane reforming requires excess steam to drive its process. The water required for this 
steam is assumed to be recycled and therefore not included in this figure.  
Note 4: We have not considered energy requirements for liquefying natural gas since natural gas 
distribution in the United States is by pipeline. 
Sources: Argonne 2017, Table 9 for hydrogen production values (blue bars), Argonne 2015 and EIA 2023a 
for natural gas water consumption, and UCS 2011 for electricity water requirements. We used 0.25 
gallons per kWh for grid-supplied electricity; this is the overall national average water consumption for 
2015; calculated from USGS 2019, Table 5. Only freshwater consumption is included.96 

Likewise, grid-powered electrolysis requires large amounts of water, because most electricity is s�ll 
produced using thermo-electric genera�on. The electricity genera�on part for grid-powered electrolysis 
can be expected to decline over �me as the frac�on of low-water genera�on methods, like solar and 
wind, increases. Analogously, there is considerable varia�on in average grid electricity water use due to 
the varia�on in thermo-electric genera�on across U.S. regions; the na�onal average was used in Figure 2 
for purposes of illustra�on only. Site-specific calcula�ons should be done when evalua�ng hydrogen hub 
proposals. 

In sum, Figure IV-8 indicates that water requirements for the electricity needed for electrolysis depend 
greatly on the method of genera�on, ranging from essen�ally zero for wind, to small for solar (for panel 
cleaning), to very large for nuclear and other thermo-electric genera�on: water consump�on for 
electricity genera�on dominates the total in the nuclear electrolysis case. This makes “pink” hydrogen 
the most freshwater-intensive method among those shown in Figure IV-8.  

It is also important to note that the numbers in Figure IV-8 are general es�mates, which are useful for 
comparing different hydrogen produc�on technologies, but unsuitable for calcula�ng the water usage of 
a specific hydrogen produc�on site. Like any analysis, the one in Figure IV-8 is sensi�ve to the 
assump�ons that underlie it, a point that is also apparent from a separate analysis by the Na�onal 
Energy Technology Laboratory (NETL).97 This analysis es�mates the values of the blue bars in Figure IV-8 
for grey and blue hydrogen to be 4.2 and 6.4 gallons per kilogram of hydrogen, respec�vely. This 
difference illustrates that the exact water requirements of hydrogen produc�on will vary from site to site 
and for proposed projects must be calculated on a site-specific basis. 

A final caveat is that the water input for electrolysis is somewhat affected by the efficiency of the 
electrolyzer, which determines how much electricity is required to make hydrogen. Figure 2 assumes an 
electrolyzer system efficiency of 65%, which means that 65% of input electricity is stored as chemical 

 
96 Water requirements for the capital investments required for hydrogen produc�on are not taken into account in 
Figure 2. While this omission means the total shown is not a complete life-cycle water consump�on es�mate, it is 
s�ll reasonable since hydrogen would displace fossil fuel use and fossil fuel produc�on also has water use 
associated with its capital investment. 
97 NETL 2022, Exhibit 5-6 
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energy in hydrogen.98 If system efficiency increases to the DOE ul�mate target of 77%, the electricity 
required for electrolysis will drop by 15.6%. The corresponding electricity-related water requirements 
would drop accordingly. However, hydrogen produced using nuclear or grid electricity would s�ll be the 
most water intensive op�ons. 

ii. Water withdrawals 

The issue of withdrawal amount is important because water supply can and does become more 
constrained in �mes of very hot weather and/or drought. Thermo-electric power plants in the United 
States have been forced to curtail genera�on on occasion in such circumstances. This issue is also 
important because periods of very hot weather are also �mes of high electricity demand for air-
condi�oning. Electroly�c hydrogen produc�on using thermo-electric genera�on such as nuclear or 
geothermal electricity could therefore be adversely impacted as hot weather events become more 
intense and frequent. This could reduce hydrogen supply reliability and increase costs. Climate change 
impacts on hydrogen produc�on due to water availability are likely to vary greatly across the United 
States. As a result, it will be essen�al to factor in climate change into possible deteriora�on of the 
reliability of hydrogen supply due to water availability on a site-specific basis when si�ng hydrogen 
produc�on facili�es. 

Water withdrawal requirements per kilogram of hydrogen using nuclear genera�on are approximately as 
follows:  

● About 2,000 gallons for once-through cooling; 
● About 350 gallons for cooling ponds;  
● About 55 gallons for cooling towers. 

Figure IV-9 compares the water consump�on and water withdrawal requirements for the electricity 
genera�on por�on of pink hydrogen produc�on corresponding to the three methods of nuclear plant 
cooling. 

 

 
98 DOE 2023b 
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Figure IV-9: Comparison of water consumption and withdrawal requirements for nuclear electricity 
required for pink hydrogen production by cooling method; note the logarithmic scale on the vertical axis. 
Process water requirements of about 8 gallons per kilogram of hydrogen not shown. Source: Calculated 
using USGS 2019, Table 5. 
 

The water withdrawal requirements for grid-based electrolysis (yellow hydrogen) are similarly high: 
about 360 gallons per kilogram of hydrogen – similar to the cooling pond case for pink hydrogen shown 
above in Figure IV-9. 

Figure IV-9 shows that water withdrawal outpaces water consump�on but the ra�o depends on the 
method of power plant cooling. The ra�o varies from less than 2 for cooling tower cooling to about 12 
for cooling ponds to about 150 for once-through cooling. This difference is not an issue when using low-
water electricity genera�on methods, like wind and solar genera�on, for which water withdrawal and 
consump�on are very low and also comparable to each other. 

Figure IV-9 also highlights the differing trends for water consump�on and withdrawal between cooling 
techniques. Notably, once-through cooling has the lowest water consump�on, but requires about 6 
�mes the water withdrawal of cooling ponds and 36 �mes the water withdrawal of cooling towers. But 
cooling towers and cooling ponds consume much more water mainly by evapora�on: 2.5 and 2.3 �mes 
respec�vely rela�ve to once-through cooling. 

iii. Additional water requirements 
There are also water requirements for the produc�on of the equipment used to make hydrogen. The 
catalysts required for hydrogen produc�on are important in this regard. For example, some types of 
electrolyzers contain rare metals like pla�num and iridium. For example, a 1-MW proton electron 
membrane electrolysis plant requires 0.75 kilograms of iridium and 0.075 kilograms of pla�num.99 Both 
of these metals are predominantly mined in South Africa, where mining this quan�ty of metal requires 
59,000 gallons of water (approximately a tenth of an Olympic swimming pool).100 These are one-�me 
water requirements that occur while acquiring the materials that will last years in an electrolyzer; as a 
result the requirements per kilogram of hydrogen are low. But the impacts in the metal-producing areas 
can be high (see sec�on d of this Chapter). 

Nuclear fuel water requirements also depend on the type of uranium extrac�on, processing, and 
enrichment. Overall, nuclear fuel produc�on is water-intensive and could add several thousand gallons 
per metric ton of hydrogen to water requirements.101 This would make “pink” hydrogen the most 
freshwater-intensive method of hydrogen produc�on, even if seawater is used for power plant cooling.  

These water impacts of uranium mining are not just direct, but also indirect, because such mining has 
significant environmental impacts. These impacts depend on where and how uranium is mined; 
currently, 95% of uranium is imported mainly from Canada (27%), Kazakhstan (25%), Uzbekistan (11%), 
Australia (9%) with rest being from smaller-producing countries.102 The remaining 5% is produced 
domes�cally, predominantly through a process called ‘in-situ leaching’. This process targets low-grade 

 
99 Bareiß et al. 2019 
100 Buchspies et al. 2017 
101 Argonne 2015, Table 13 
102 EIA 2023b 
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uranium ores by injec�ng an acidic or basic liquid into the ore body to dissolve uranium that is present. 
In most U.S. in-situ leaching mines, this liquid is an oxygenated sodium bicarbonate (baking soda) 
solu�on.103 Once this uranium-rich liquid is pumped back up from a uranium-containing aquifer, 
dissolved uranium is removed and the remaining liquid is reinjected into the aquifer. In a 2012 report, 
the Natural Resources Defense Council iden�fies several key environmental impacts of in-situ 
leaching:104 

• Beyond dissolving uranium, in-situ leaching also dissolves other heavy metals. When reinjected, 
these heavy metals degrade the quality of the mined aquifer. Unless restored, the aquifer 
remains contaminated. 

• In-situ leaching requires large amounts of groundwater, especially during aquifer restoration 
attempts. For example, restoration of the Irigaray Ranch mine in Wyoming required 545 million 
gallons of water. This water usage is an issue, because many uranium mines are located in areas 
that are expected to experience medium to extreme water sustainability risks as climate change 
intensifies. 

• In-situ leaching operations can leak both horizontally and vertically underground. These leaks 
can contaminate groundwater and will likely go unnoticed if monitoring wells are not installed. 

• In-situ leaching creates waste, which can be toxic to wildlife. 

Given these considera�ons, the NRDC report notes that in-situ leaching enduringly alters and degrades 
aquifers in which mining has taken place, especially because aquifer restora�on efforts are o�en 
unsuccessful. These effects are compounded by regulatory standards that the NRDC deemed both faulty 
and outdated in their 2012 report. Therefore, the water impacts of uranium mining can represent a large 
hidden water cost for the produc�on of pink hydrogen. 

The issue of water use also applies to steam methane reforming, which uses nickel-based catalysts. The 
use of rarer metals, like rhodium and pla�num, is also being inves�gated.105 It takes about 80 gallons of 
water to produce one kilogram of nickel.106 However it should be noted that the total amount of water 
needed for catalysts per unit of hydrogen produc�on is smaller than the rounding error of 0.1 gallon per 
kilogram of hydrogen. It is the pollu�on impacts that are more cri�cal (see Sec�on d. below and Chapter 
VII). 

Water pollu�on issues also arise when extrac�ng the natural gas to make blue or grey hydrogen, because 
pumping natural gas can require water for hydraulic fracturing (usually shortened to “fracking”) and 
pollute local water sources. These impacts are felt at natural gas produc�on sites. As a result, hydrogen 
produc�on water needs are somewhat higher blue hydrogen compared to grey hydrogen. Further, blue 
hydrogen requires even more natural gas than grey hydrogen. As a result, all the water pollu�on impacts 
associated with natural gas produc�on, including using fracking, would increase. Seismic impacts from 
reinjec�on of produced water would also be expected to increase. Overall, water requirements for blue 
hydrogen are comparable to those for green hydrogen. 

 
103 NRDC 2012 
104 NRDC 2012 
105 Ruban et al. 2023 
106 Elshkaki et al. 2017 
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c. Total water consumption for hydrogen scenarios 

We can put water use per unit of hydrogen produc�on in perspec�ve by es�ma�ng the total water 
consump�on requirements hydrogen produc�on. We use the dra� Clean Hydrogen Strategy and 
Roadmap of the Department of Energy to illustrate the order of magnitude of water consump�on 
involved.107 In its “op�mis�c” scenario, the DOE envisions about the same level of hydrogen produc�on 
in 2030 as at present (commodity hydrogen is about 10 million metric tons), but produced as green 
hydrogen or blue hydrogen. Hydrogen produc�on would further increase to 20 million metric tons by 
2040 and 50 million by 2050.108 If the DOE target of $1 per kilogram for green hydrogen is achieved by 
2030, produc�on of this type of hydrogen component would be expected to rise rapidly a�er 2030, 
having the lowest warming impact and possibly also the lowest cost. 

The following mix of hydrogen produc�on methods was used to es�mate the water consump�on that is 
implied by the levels of produc�on in the op�mis�c scenario in the dra� DOE hydrogen strategy: 

● 2020 – grey hydrogen – 10 million metric tons of H2; 
● 2030 – 90% blue hydrogen and 10% green hydrogen – 10 million metric tons of H2; 
● 2040 – 60% blue hydrogen and 40% green hydrogen – 20 million metric tons of H2; 
● 2050 Op�on 1: 40% blue hydrogen and 60% green hydrogen – 50 million metric tons of H2; 
● 2050 Op�on 2: 30% blue hydrogen, 60% green hydrogen and 10% “pink” hydrogen using 

freshwater-cooled nuclear-generated electricity for electroly�c produc�on – 50 million metric 
tons of H2. 

The above assump�ons are not an es�mate or endorsement of any par�cular hydrogen mix; they are 
used here to provide an order of magnitude es�mate of the water requirements in the DOE hydrogen 
strategy. They are illustra�ve calcula�ons since neither the scale nor mix of hydrogen produc�on 
methods can be forecast with any certainty. Water use for hydrogen produc�on would rise rapidly in the 
DOE op�mis�c scenario with any mix of low-carbon produc�on methods, mainly due to produc�on 
increases but also because all three low-carbon hydrogen produc�on methods – green, blue, pink – are 
more water-intensive than the present dominant method: steam methane reforming without CCS. The 
es�mates shown in Figure IV-10 are rela�vely insensi�ve to the par��on between green and blue 
hydrogen, since water consump�on for both methods per metric ton of hydrogen is similar. 

 
107 DOE Strategy 2023 
108 DOE Strategy 2023 
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Figure IV-10: Estimates of water consumption for hydrogen production corresponding to optimistic 
production levels in DOE’s Draft Hydrogen Strategy (DOE Strategy 2023). Based on Figure IV-8 estimates 
of water use per metric ton of hydrogen and USGS 2019 Table 5. Nuclear power water intensity is 
estimated using an unweighted average of all three nuclear cooling methods in Figure IV-9. 

As Figure IV-10 indicates, water use in 2050 would be significantly larger if a substan�al propor�on of 
hydrogen were produced by nuclear-powered electrolysis: the rightmost bar in Figure IV-10 shows that if 
only 10% of the hydrogen produc�on is shi�ed from “blue” (steam methane reforming with CCS) to 
“pink” (electrolysis with nuclear energy), water consump�on would rise by about 30%.  

Recent literature confirms the importance of taking water requirements into account. Grubert (2023) has 
also noted the dependance of the water-intensity of electroly�c hydrogen on the specific source of 
electricity used. Given that the present electricity grid is dominated by thermo-electric genera�on “if the 
water intensity of the grid remained the same as its historical [2014] value, electrolytic hydrogen 
production of 15 EJ or more would require as much freshwater consumption as the entire 2014 US energy 
system.”109 15 EJ (exajoules) is about 15% of U.S. energy use; that amount of hydrogen may displace 
roughly 25% of U.S. fossil fuel use, with the precise amount depending on the specific fossil fuel uses 
displaced and the efficiency of hydrogen use in those specific applica�ons. Overall, the numbers 
presented in Figure 4 agree roughly with those es�mated by Grubert (2023): approximately 400 to 500 
billion gallons per year for two scenarios producing approximately 50 million metric tons of hydrogen per 
year.110 

Considera�ons rela�ng to net water consump�on, taking into account the reduc�on in water use due to 
lower fossil fuel use, are more complex; we discuss them briefly here. Figure IV-10 compares water 
consump�on corresponding to the DOE dra� hydrogen strategy with the water consump�on by the 
United States electricity sector in 2021. Electricity genera�on consumes more water than any other 

 
109 Grubert 2023 
110 The paper assumes an electrolyzer efficiency of 75%. Its ‘Williams Low Demand’ scenario es�mates 450 billion 
gallons per year to produce 44 million metric tons of hydrogen per year, while its ‘Williams Central’ scenario 
es�mates 530 billion gallons per year for 57 million metric tons of hydrogen per year. The water intensity of the 
electricity grid differs slightly for each scenario. 
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industry in the United States, other than agriculture.111,112 The comparison with electricity-based water 
demand explicitly shown as a percentage number in Figure IV-11. Fi�y million metric tons of hydrogen 
produc�on would require roughly seven to ten �mes water the consump�on for present-day hydrogen 
produc�on. It would raise freshwater use to roughly 200 billion to 400 billion gallons a year (rounded) – 
which would be between about 25% and 40% (rounded) of the 2021 water consump�on in the 
electricity sector. 

 

Figure IV-11: Hydrogen production water consumption as a percentage of 2021 electricity sector water 
consumption. Source: Data in Figure IV-10. 

The DOE also has a base case in which hydrogen demand by 2050 would be roughly half of the op�mis�c 
2050 level. As a result, the range of poten�al water consump�on for hydrogen produc�on would be 110 
to 350 billion gallons per year in 2050, depending mainly on total hydrogen demand but also on how 
much of the hydrogen is produced using nuclear electricity.113 

 
111 USGS 2018 
112 Water consump�on in the electricity sector in 2021 was about 850 billion gallons. USGS 2019, Table 5. This 
publica�on provides the 2015 water consump�on es�mates. We calculated the approximate 2021 water 
consump�on requirements by factoring in the changes in electricity genera�on between 2015 and 2021. Electricity 
genera�on data are from the Energy Informa�on Administra�on at 
htps://www.eia.gov/energyexplained//electricity/charts/genera�on-major-source.csv Electricity sector fresh water 
withdrawals in 2015 were 80 billion gallons a day (USGS 2019, Table 5), compared to 118 billion gallons a day for 
irriga�on (USGS 2018 p. 1). However, only about 3.4% of thermo-electric genera�on freshwater withdrawal is 
actually consumed by evapora�on. (Note: USGS 2018 has a somewhat higher freshwater withdrawal for electricity 
genera�on (96 billion gallons a day) than USGS 2019, which we have used in this report. 
113 We should note that only hydrogen from new nuclear reactors with capacity dedicated to that end would result 
in net greenhouse gas emission reduc�ons. Diver�ng exis�ng nuclear electricity for hydrogen produc�on – as is 
being done with DOE support at the Nine Mile Point nuclear plant in New York State – would generally have 
significantly increased net emissions even though the onsite emissions would be zero. The nuclear electricity for 
hydrogen would be diverted from exis�ng loads – which then would have to be supplied from the electricity grid 
resul�ng in associated carbon emissions. We es�mate that in the case of the Nine Mile Point pilot plant the global 
emissions per kilogram of hydrogen would be greater than those associated with grey hydrogen.  

https://www.eia.gov/energyexplained/electricity/charts/generation-major-source.csv
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Our own es�mate of hydrogen use in Chapter VI that would provide a clear climate benefit by 2050 – 
roughly 30 million metric tons (rounded) – is towards the lower end of the DOE range. This would entail 
using about 140 billion gallons a year of water for making green hydrogen from renewable energy that 
would otherwise be curtailed. These are indica�ve numbers from a climate perspec�ve and do not take 
si�ng and water jus�ce issues into account. They should not be seen as a recommenda�on, but rather as 
an illustra�on for comparison with the dra� DOE hydrogen strategy. Moreover, the por�on of hydrogen 
produc�on process water used in sta�onary applica�ons could be recovered. This would be the case, for 
example, in fuel cell peaking genera�on and combined heat and power in industry – but not if the 
hydrogen is burned (which we do not recommend). Thus, the net water requirements for green 
hydrogen in the mix of applica�ons we recommend could be lower than 140 billion gallons per year – 
especially since we do not recommend use in buildings and only minor use, if necessary, for long-
distance trucking transport rela�ve to DOE’s op�mis�c case.  

Figure IV-11 also shows the evolu�on of water consump�on for DOE’s op�mis�c hydrogen produc�on 
scenario as a percentage of the 2021 water consump�on in the electricity sector. Forty percent of 2021 
electricity genera�on water consump�on may well make hydrogen produc�on the dominant water user 
some�me between 2030 and 2050, except for agriculture. This is because water consump�on in the 
electricity sector, which has already been declining, will decline rapidly as the frac�on of solar and wind 
genera�on increases: u�lity-scale solar genera�on consumes only about 5% of the water consumed by 
coal-fired genera�on per unit of power produc�on, while wind-generated electricity requires essen�ally 
none.  

Freshwater consump�on for hydrogen could be reduced in a variety of ways. For instance, purified 
sanitary wastewater that may be unacceptable for residen�al uses for social reasons could, if it met the 
purity criteria, be used for hydrogen produc�on.114,115 However, unless non-potable water of adequate 
quality is already available, water purifica�on would add to the expense of hydrogen produc�on. The 
type of input water would also determine electricity usage and pollu�on issues associated with hydrogen 
produc�on, which in turn affects environmental jus�ce burdens and public health impacts.116 
Alterna�vely, the direct use of seawater – that is, without desalina�on – for electrolysis would reduce 
freshwater requirements to a small amount. However, this is a nascent technology that is currently far 
from commercial. 

Mining geologic aquifers of brackish water or using oil and gas-related produced water and purifying it 
for hydrogen produc�on has also been proposed where fresh water is scarce.117 Specifically, it has been 
proposed to examine this possibility for New Mexico.118  There are a large number of technical, 
ecological, and environmental jus�ce considera�ons associated with such an approach including the 
priori�es for water use where it is already scarce. 

 
114 LA City Council 2022 
115 Water purity standards for electrolysis are higher than those for residen�al water supply. 
116 These poten�al impacts would likely be much lower than the impacts of fossil-based technologies that would be 
replaced by hydrogen. This considera�on is further explored in sec�on V. 
117 Fairley 2023 
118 New Mexico Consor�um, no date. 
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Finally, distributed hydrogen produc�on facili�es may be appropriate for instance to support community 
microgrids to strengthen resilience of electricity supply and ensure con�nuity of supply to essen�al loads 
during mul�-day grid outages.119   

d. Mining and material processing impacts 

Energy systems generally involve intensive use of materials, many of which involve energy-intensive 
mining, processing, and fabrication. Hydrogen is no exception. The main energy inputs envisioned for 
hydrogen production are natural gas or electricity. Steel and cement are also used in large quantities. 
Likewise, producing hydrogen can require rare materials for catalysts, and in the case of nuclear energy, 
the fuel for electricity production. Mining these rare metals involves moving large amounts of earth, 
which drastically alters the earth’s surface and can endanger the environment for long periods that can 
extend to thousands of years. Thus, producing, transporting and using hydrogen can have many impacts 
relating to the materials requirements of a hydrogen economy. 
 
This section is a short exploration of some of the materials issues that could have significant 
environmental impacts. Most of these impacts will not occur at the points of hydrogen production or 
use or in the transportation and storage steps. Rather, they occur in the countries and regions where the 
energy production and electrolyzer materials are mined and processed. As illustrated below, the 
countries are often in the Global South; when they are in the Global North, the impacts are often on 
Indigenous lands. For instance, electrolysis is the most promising hydrogen production method for 
reducing greenhouse gas emissions. Yet, electrolyzers contain metals such as nickel, platinum or iridium 
as catalysts. 
 
Mining these rare elements involves moving huge quantities of earth. In surface mining, large amounts 
of overburden – the soil above the main ore body – has to be removed. Low-grade ores are left 
scattered on site. Subsequent processing of ores with relatively dilute amounts of target elements is 
generally a chemical- and water-intensive process, since large amounts of acids or bases are used to 
concentrate and purify the ores. The processes leave behind almost all the unusable ‘waste’ materials in 
the ore as mill tailings. These tailings generally contain toxic chemicals (acids or bases, for instance), 
heavy metals, and often radioactive materials like uranium and thorium. For instance, the U.S. 
Environmental Protection Agency notes that: “Rare earth minerals are processed primarily from ores 
and minerals that naturally contain uranium and thorium.”120 In turn, uranium and thorium sit at the top 
of decay chains that contain other radioactive materials. For instance, uranium-238 decay products 
include thorium-230, radium-226, and radon-222, all of which are radioactive. 
 
These issues will be explored here for the platinum and iridium that are used in proton-exchange 
membrane electrolyzers, and the nickel that is used in alkaline and anion-exchange membrane 
electrolyzers. These materials are also used in some types of fuel cells, as described in Chapter VI. 
 
A 1-MW proton electron membrane electrolysis plant requires 0.75 kilograms of iridium and 0.075 
kilograms of platinum.121 Both of these metals are predominantly mined in South Africa, where mining 
this quantity of metal requires 224,000 liters of water (approximately a tenth of an Olympic swimming 

 
119 IEER is exploring community microgrids and long-dura�on energy storage and preparing a report on that topic 
for Just Solu�ons Collec�ve. See Makhijani et al. 2024 
120 EPA 2023a 
121 Bareiß et al. 2019 
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pool).122 This water usage creates conflicts between frontline platinum communities and mining 
companies, to the extent that “platinum belt communities are at risk of becoming green sacrifice zones 
to satisfy the climate ambitions of Global North countries.”123  This water use for platinum and iridium 
mining are associated with high environmental and social risks.124 These risks will likely decrease in a 
relative sense as next-generation electrolyzers require less platinum and iridium per amount of 
hydrogen output,125  but will increase in an absolute sense as the demand for these metals increases.126  

 
Different but equally important issues arise when mining nickel for use in alkaline and anion-exchange 
membrane electrolyzers. Most of this nickel is mined in Indonesia, which holds the world’s largest nickel 
reserves.127 It currently meets 30% of global nickel demand, and is projected to account for the majority 
of global nickel production growth between 2021 and 2025.128 Nickel has recently gained prominence 
for its use in electric vehicle batteries, and its mining has had significant social and environmental effects 
in Indonesia. For example, ‘red soil’ waste from mine excavation and coal plant wastewater have 
entered waters near the village of Kurisa, thus reducing local fish populations and forcing fishers to fish 
further away at sea.129 These reduced fishing yields and expensive trips to unpolluted sea areas have 
reduced fishermen’s incomes. Likewise, local mine workers are left exploited by their employer,130 and 
according to local workers: “deaths and injuries are common.”131 

 
i. Supply chain risks 

Hydrogen-producing electrolyzers, including those producing green or pink hydrogen, contain a variety 
of metals that depends on the type of electrolyzer. Some of these metals are scarce or concentrated in 
single geographic areas. These constraints can leave a material’s supply vulnerable to physical supply 
chain interruptions, market imbalances and governmental interventions. Such risks could drive up 
material prices or physical shortages of particular metals.132 A brief overview to the vulnerability 
towards these risks will be given here for each electrolyzer type. 

For alkaline electrolyzers, the important metals are the nickel and iron that are used in the cathode, 
anode and gas diffusion layer, as well as the zirconium contained within the electrolyzer diaphragm.133 
As mentioned above, nickel is increasingly important as an electric vehicle component. Although the 
global nickel supply chain is currently not a limiting factor,134 some studies project nickel demand to 
grow by 2 to 4 times in 2050.135 Nickel demand might therefore be constrained in the future, if 
expansion of its various uses follows current projections.136  Not all materials are likely to be supply-

 
122 Buchspies et al. 2017 
123 Matsabu 2022 
124 Lèbre et al. 2020 
125 Bareiß et al. 2019 
126 Schlichenmaier et al. 2022 
127 Rushdi et al. 2021 
128 IEA 2021 
129 McCarthy 2011 
130 Rushdi et al. 2021 
131 Yeung 2023 
132 Erdmann and Graedel 2011 
133 Shiva Kumar and Lim 2022 
134 Watari et al. 2019 
135 Watari et al. 2020 
136 Schlichenmaier et al. 2022 
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constrained, though their mining and processing will, in all cases, have significant environmental 
impacts. Iron falls in this category; zirconium may also be in it.137 

These material demands are similar for anion-exchange membrane electrolyzers, which predominantly 
contain nickel, iron and cobalt as catalysts, as well as nickel gas diffusion layers.138 Not all AEM 
electrolyzers contain cobalt, which has been increasingly mined for use in batteries and currently faces 
medium supply constraints.139 Cobalt demand is projected to outpace current supplies by 3 to 8 times by 
2050;140 however, this demand could be met if increases in cobalt mining rates keep up with historic 
growth.141 Although supply might therefore not be a showstopper, it is important to note that around 
70% of the global cobalt supply comes from the Democratic Republic of Congo,142 where it is associated 
with extensive child labor and dangerous conditions for miners.143 

Different constraints arise for proton-exchange membrane electrolyzers, which rely on platinum and 
iridium catalysts, titanium gas diffusion layers, as well as so-called bipolar plates that are made of 
titanium and sometimes coated in gold or platinum144. Platinum is a rare metal, and its production is 
highly geographically concentrated: an estimated 70% to 77% of platinum is mined in South Africa145 
Platinum availability is currently constrained,146 and historic and projected mining rates are unlikely to 
keep up with global demand.147 Similar concerns arise for iridium, which is a byproduct of platinum 
mining and therefore predominantly comes from South Africa, which provides 85% of the global 
supply.148  

Iridium demand is likely to increase in the short term as proton-exchange membrane electrolyzers are 
upscaled, but long-term demand per unit of capacity will likely be lower as electrolyzers are optimized to 
require less iridium.149 Even so, demand might be high enough to outpace supply by 2050.150 Gold faces 
similar present-day and future supply pressures,151 but electrolyzers tend to contain less gold than 
platinum or iridium. Finally, titanium is not supply-constrained because it is relatively abundant.152 
Although some studies indicate a need for increased mining,153 other publications do not project 
constraints for PEM electrolyzer rollout due to expected technology improvements that would reduce 
the amount of required titanium per electrolyzer.154  

The fourth electrolyzer type is the solid oxide variety, which uses nickel-based cathode catalysts and gas 
diffusion layers, yttria-stabilized zirconia as the solid oxide, and cobalt-coated stainless steel as the 

 
137 Watari et al. 2021 
138 Shiva Kumar and Lim 2022 
139 Watari et al. 2019 and Schlichenmaier et al. 2022 
140 Watari et al. 2020 
141 TNO 2019 
142 IEA 2021 
143 Shiva Kumar and Lim 2022 and IEA 2021 
144 Shiva Kumar and Lim 2022 
145 TNO 2019 and Kiemel et al. 2021 
146 Watari et al. 2019 and Watari et al. 2020 
147 Schlichenmaier et al. 2022 and TNO 2019 
148 TNO 2019 
149 Terlouw et al. 2022 
150 Schlichenmaier et al. 2022 
151 Watari et al. 2019 and TNO 2019 
152 Watari et al. 2019 
153 TNO 2019 
154 Kiemel et al. 2021 and Terlouw et al. 2022 
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bipolar plate.155 The anode catalyst is typically an oxide composed of a mix of either lanthanum, 
strontium, cobalt and iron, or of lanthanum, strontium and manganese. Lanthanum and strontium 
supply constraints are currently low to medium,156 and long-term lanthanum constraints are not 
expected.157 No current or future limitations are expected for manganese.158 Yttrium faces low to 
medium constraints;159 despite that, it is considered a critical mineral because its ores are geographically 
concentrated and it is difficult to recycle.160 

In short, each electrolyzer type involves different material availability concerns, but such concerns are 
likely less relevant for alkaline, anion-exchange membrane than for proton-exchange membrane 
(because of platinum and iridium requirements) and solid oxide electrolyzers (because of yttrium 
requirements). It is important to note that these assessments are based on projections that vary in 
geographical scope, evaluated end uses and assumed material intensity for these end uses. Actual 
material demand could therefore increase if unexpected uses arise, or decrease if technological 
improvements or societal changes reduce how much material is needed for each use. For instance, 
much more intensive investments in energy efficiency could reduce electricity demand, including for 
hydrogen, well below projections. While beyond the scope of the present report, we note that 
significant reduction in environmental justice impacts is possible relative to present estimates if an 
overall design of the energy transition is more centered on efficiency, affordability, and community 
needs.161   

As we noted regarding water use, the displacement of fossil fuels by hydrogen, mineral requirements 
and associated processing will also decline since fossil fuels involve extensive mining, processing, and 
transporta�on related investments. The net global impact will therefore be less than that obtained by 
considering the impacts of hydrogen alone. In fact, the energy transi�on may require less mining overall 
than the current fossil-based energy system.162 S�ll, mining ac�vi�es might shi� from one region to 
another, such that overall net changes in mining impacts do not negate site-specific environmental and 
supply-chain considera�ons.  

Growing hydrogen production will require an increasing stock of materials used in the production 
process – including the catalysts. But as the industry matures and something close to a steady state is 
achieved, most of the materials could be recovered, reprocessed and reused. The U.S. steel industry is a 
good example – over 80% of the steel made in the United States is recycled material. 

As discussed above and in Chapter VII, mining and processing of materials like iridium, platinum, and 
nickel often has severe adverse impacts on communities in the Global South and on Indigenous 
communities (among others) in the Global North. Similar, though generally less severe, impacts can 
occur during recovery and recycling of metals: an essential process in a future, more circular economy. 
For example, metal recovery often employs acids and organic solvents to recover metals. Using such 
liquids is subject to regulations, but liquid waste streams can still pollute water resources. For example, 
waste can be released inadvertently: in 2022, the City of Austin (TX) reported that Samsung’s Austin 
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Semiconductor facility discharged up to 763,000 gallons of sulfuric acid waste into a local creek over the 
course of 106 days.163 Importantly, environmental exposure is not the only risk to local communities, 
because metals recycling also poses occupational hazards to recycling workers. These workers can 
accidentally be exposed to hazardous liquids and, during disassembly of recycled equipment, to airborne 
dust. Excessive inhalation of such dust can cause a group of lung conditions known as 
pneumoconiosis.164  

These examples are not exhaustive, but merely an example of the many historic, ongoing and future 
occupational and environmental justice risks that are paired with industry. Thus, while recycling of 
materials is critical to progressing towards a circular economy, stringent protections are needed to 
ensure that recycling does not increase the impacts burdens on already overburdened communities. To 
this end, siting, strong regulations and vigorous enforcement will all be needed. 

163 City of Aus�n 2022 
164 Cullinan and Reid 2013 



 86 
 

86 
 

V. Storage and Transportation 

a. Storage 
Hydrogen generally is not used immediately after production. Storage is therefore generally necessary. 
A variety of storage options is available, for specific requirements; each has its own benefits and 
drawbacks. The most commonly considered options for hydrogen storage are: 
 

1. Compressed hydrogen storage in cylinders or tanks. 
2. Liquid hydrogen storage. 
3. Compressed hydrogen storage in large reservoirs underground. 
4. Ammonia as a hydrogen energy carrier transportation for reconversion to hydrogen at the point 

to use. 
The common feature of all these options is that for a given energy storage requirement, the volume of 
hydrogen needs to be reduced, since the volumetric energy density of hydrogen is very low. The 
different methods of increasing volumetric energy density depend on the length time for which storage 
is needed and the amount of hydrogen to be stored.  
 
Here, we distinguish between smaller capacities (below 150 kilograms, equivalent to about 5 MWh of 
energy) on the one hand and large capacities (over 300 metric tons, about 10,000 MWh of energy) on 
the other.165, This scale distinction is typically paired with a time distinction between shorter (days to 
weeks) and longer time scales (weeks to seasons). Smaller scale storage, practiced for over a century, is 
suitable for applications such as fueling vehicles or distributed fuel cell generation. Larger-scale, longer-
duration storage would be needed to support utility-scale generation or steel production if the 
hydrogen is not produced onsite or delivered by dedicated pipelines.  
 
At smaller capacities, hydrogen can be stored in vessels like cylinders or tanks. This densification is 
typically done by either compressing hydrogen gas or cooling it below its boiling temperature (-253 °C; -
423 °F) to liquefy it.166  
 
Compressed hydrogen storage occurs at pressures between 200 and 700 bar.167 (For reference, 
atmospheric pressure is approximately 1 bar.) Because the cylinders must be able to withstand such 
high pressures, they are made of steel, carbon fiber or a combination of both. If steel is used, the 
interior is lined with a polymer to prevent hydrogen embrittlement of the steel.168 Cylinders are 
categorized Type 1 through Type 4, depending on whether they are fully made of steel, a carbon fiber-
reinforced steel (Type 2 and 3), or carbon fiber (Type 4). Incorporating carbon fiber tends to increase the 
cost of a cylinder, but reduces weight by requiring less steel.169 Type 3 and 4 cylinders can also 
withstand higher pressures, such that these expensive vessels store the most hydrogen per unit of 
cylinder mass and volume. Compressed hydrogen storage has two significant advantages: it can be kept 
at room temperature and the cylinders can be filled/emptied at a wide variety of gas flow rates. 

 
165 Elberry et al. 2021 and IEA 2019 
166 Rivard et al. 2019 
167 Rivard et al. 2019. 1 bar equal pressure of approximately 1 atmosphere, which is 14.7 pounds per square inch at 
sea level. 
168 Embritlement renders the cylinders vulnerable to cracking; it occurs when hydrogen molecules permeate 
metals like iron and nickel to form hydrides. It is also called stress-induced cracking. 
169 Rivard et al. 2019. 
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However, the high pressures associated with compressed storage involve safety issues, requiring careful 
handling of the cylinders. Most notably, rupture of cylinders can cause them to explode; accidental 
explosions can result in fires. 
 
Greater quantities of hydrogen can be stored in a given volume by liquefying it. This involves cooling it 
to extremely low temperatures.170 Although liquefied hydrogen is subsequently stored in well-insulated 
containers, some amount of ambient heat is constantly absorbed by the container and the hydrogen it 
contains. This heat causes some hydrogen to boil, raising the pressure in the storage tank. To keep this 
pressure increase from exploding the storage tank, hydrogen is periodically vented through a relief 
valve. Vented hydrogen is often referred to as ‘boil-off’. The hydrogen that boils off can be captured, but 
if it is not, this phenomenon can cause substantial losses: 0.1% to 3% every three days.171 Hydrogen loss 
adds to the cost of hydrogen, since the loss must be replaced. It also diminishes hydrogen’s climate 
benefits due to its indirect warming impact (see Chapter III). Liquefied hydrogen also suffers from high 
cost and low energy efficiencies due to the need of extensive cooling equipment.172 Furthermore, using 
liquefied hydrogen is more hazardous than using compressed hydrogen for several reasons: liquid 
hydrogen is dense enough to form a ground-level blanket if spilled, hydrogen must be vented away from 
ignition sources, and safety vents can be clogged by ice formed by the low storage temperatures.173 
Additionally, hydrogen can be contaminated by condensed air that forms on the equipment, thus 
forming a highly flammable mixture. But liquified hydrogen does have one big advantage: volumetric 
energy density. More than four times the amount of hydrogen energy can be stored in a given volume 
as liquid compared to storage as a gas at 200 bar. This advantage mostly disappears if the pressure of 
gaseous hydrogen is raised to 700 bar, at which pressure liquid hydrogen is only about 20% more 
energy-dense per unit volume. 
 
A variety of other hydrogen storage methods is currently being researched, but compressed and 
liquefied hydrogen are currently the best established ones.174 Between these, compressed hydrogen is 
the industry standard for most applications due to its high energy efficiency and convenience.175  
 
Though widely used for smaller-scale storage, the capacity of cylinder-stored and liquefied hydrogen is 
insufficient to meet the large-scale storage requirements that would accompany the seasonal storage of 
hydrogen made when excess renewable energy – electricity above the grid requirements at a specific 
time – is available. Since demand and supply must be balanced at all times, this excess electricity must 
either be curtailed or stored in some way.  
 
Even now, states with high renewable energy penetration have significant energy surpluses. For 
example, California’s deployment of renewable energy outpaces its capacity to store excess electricity: 
California’s electricity grid operator (CAISO) expanded its battery capacity from approximately 9,400 
MWh in 2021 to 16,100 MWh in 2022,176 while simultaneously increasing the curtailment of electricity 
production from 1.5 million MWh in 2021 to 2.4 million MWh in 2022.177 Storing this electricity in 

 
170 The lowest temperature to which anything can be cooled is -273.15 oC (-459.67 oF). The temperature at which 
hydrogen gas becomes a liquid is most of the way down to absolute zero (-253 oC; -423 oF) 
171 Ni 2006 
172 Ni 2006 and Rivard et al. 2019 
173 Ni 2006 
174 Rivard et al. 2019 
175 Ni 2006 and Rivard et al. 2019 
176 CAISO 2023a 
177 Okoroafor et al. 2022a and CAISO 2023b 
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batteries at current prices is far too expensive for the large electricity surpluses expected in the spring 
and fall, at a future point in time when there is a high penetration of wind and solar. Optimistically, even 
the low-cost long-duration, 100-hour, iron-air batteries now in development are projected to cost ~$20 
per kWh, ten times cheaper than the common lithium-ion batteries.178 Yet seasonal surpluses at high 
wind and solar penetration could run into hundreds of billions of kWh, making the investment required 
for battery storage extremely large. Shifting loads to the times when surplus renewable energy is 
available from times of deficit – one form of demand response – can significantly reduce the need for 
battery capacity. But this requires appropriate price signals, demand response aggregation, and suitable 
grid operators dispatch protocols.179  
 
To make as complete a use of solar and wind resources as possible, storage technologies that are longer 
duration than a few days are necessary. This is in large measure because significant portions of the 
surpluses of supply that would have to be curtailed occur in the spring and autumn, during which 
demand is generally much lower than in the summer or winter. Several approaches are possible – 
including pumped hydropower, compressed air storage, seasonal thermal storage, and hydrogen. Of 
these, hydrogen has the advantage of being a very flexible energy carrier that can be transported from 
the point of production to the point of long duration energy storage and from there to the point of use. 
Of course, two or even all three facilities could be in the same location, but they do not have to be. 
 
When using hydrogen to store excess electricity, California’s curtailed 1.5 billion kWh of electricity could 
be used to produce 34,000 metric tons of hydrogen, assuming an electrolyzer with 75% efficiency. At 
current industry standards, storing this much hydrogen would take 820,000 cubic meters (29 million 
cubic feet), which corresponds to 17 million ‘G-size’ gas cylinders.180 Such amounts of hydrogen could be 
stored at a large scale, on monthly to seasonal time scales, though typical storage times might be much 
shorter.181 Storing hydrogen on such a scale in cylinders would be highly impractical. Liquid hydrogen, 
with its boil-off issues, is similarly impractical. Storing such large amounts of hydrogen would therefore 
take a different type of solution. 
 
At these scales of storage, underground hydrogen storage (UHS) is an option that could play a significant 
role in some important sectors as part of decarbonizing the energy system. As the name suggests, this 
type of technology involves pumping hydrogen into rock layers below the earth’s surface for storage and 
retrieving it at a later time when there is a need for hydrogen. Although a more novel approach for 
hydrogen, such subterranean storage has been used to store natural gas since 1915.182  
  
Broadly speaking, there are three main requirements to store any type of gas underground (Figure V-
1):183 

1. The presence of a porous or hollow space. 
2. A cap rock above the hollow space that is impermeable to gas. The leak-proofness of a cap rock 

or gas storage reservoir is often referred to as ‘tightness’. 

 
178 Aga�e 2023 
179 Makhijani et al. 2024 
180 Elberry et al. 2021 
181 For examples of this type of storage in different scenarios, see Figure 13 of Le et al. 2023, Figure 12 and 13 of 
Lubello et al. 2022, and Figure 7 and 8 of Mayyas et al. 2020. 
182 Zivar et al. 2021 
183 Heinemann et al. 2021 
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3. A trap shape, such as a dome, that keeps stored gas underneath the cap rock and prevents it 
from leaking out. 

 
Figure V-1: Schematic depiction of an underground gas storage reservoir. 
 
Cavities such as the one in Figure V-1 can be filled with gas through a drilling well. When doing so, one 
should bear in mind that each underground cavity has a maximum safe operating pressure, as well as a 
minimum pressure below which it is difficult to pump stored gas out of the reservoir. These 
considerations define different types of gas being stored: working gas and cushion gas.184 Working gas is 
the amount of gas that can readily be injected and removed from a reservoir, whereas cushion gas is a 
fixed amount of gas that remains in the reservoir to maintain the minimum operating pressure. These 
working and cushion gases can be the same gas (such as hydrogen), but they do not have to be (such as 
having a hydrogen working gas and nitrogen or carbon dioxide cushion gas).185  
 
There are various types of reservoirs that can be filled with the aforementioned gases and meet the 
geological requirements depicted in Figure V-1. These types can broadly be divided into two types:186  

1. Porous. These types of reservoirs contain porous rocks, which have narrow but extensive 
networks of holes in them that can accommodate gas. Such reservoirs include depleted natural 
gas fields and aquifers. 

2. Cavity. These types of reservoirs are large hollow caverns, which are often human-made. Such 
reservoirs include salt and rock caverns. 

 
Each of these storage spaces is briefly described below. 
 
Depleted natural gas fields are the most commonly used reservoirs for storing gas underground: 
approximately three-fourths of natural gas is currently stored in such fields.187 Using depleted gas fields 
for hydrogen storage is convenient from a geological perspective, because they are guaranteed to meet 
the criteria outlined in Figure V-1. After all, they have already trapped the natural gas that was there and 
was subsequently produced.188 In addition, these depleted fields often have gas transportation 
infrastructure in place. 
 

 
184 Crotogino 2022 
185 Okoroafor et al. 2022b 
186 Zivar et al. 2021 
187 IEA 2022 and Tarkowski 2019 
188 Crotogino 2022 
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However, injecting hydrogen into these reservoirs is more difficult than injecting natural gas, because 
hydrogen is more diffusive, less viscous and more reactive.189 Another challenge is the presence of 
residual natural gas in depleted fields, because such fields are hardly truly empty. This residual gas can 
mix into the stored hydrogen, thus contaminating it and rendering it unusable for some types of fuel 
cells. In addition, 45% to 60% of the reservoir volume is taken up by cushion gas, which must be left 
there, as noted above.190 Furthermore, porous reservoirs can host hydrogen-consuming microbes,191 
and reactive minerals. Both of these can react with hydrogen, which consumes the hydrogen and can 
produce methane and hydrogen sulfide that contaminates the remaining stored gas.192  
 
The second type of porous storage site is the aquifer, which is a porous water-containing rock formation. 
Currently, 11% to 13% of global underground natural gas storage occurs in aquifers. These reservoirs are 
similar in many ways to depleted gas fields, except that the presence of a cap rock or trap structure is 
not guaranteed.193 Consequently, extra exploration efforts need to be made to ensure that an aquifer 
meets all of the criteria in Figure V-1, which increases the cost and time requirements to store hydrogen 
in aquifers. Aquifers do not contain any residual gas that could contaminate stored hydrogen, but all 
other drawbacks of using depleted gas fields apply to aquifers as well. These include hydrogen reacting 
with microbes and minerals. The cushion gas requirement of aquifers is slightly higher than for depleted 
gas fields: 50% to 70% of stored gas is trapped as cushion gas.194 Such a high cushion gas requirement 
imposes an investment cost, since the cushion gas hydrogen must be purchased initially, piped into the 
field, and then left there. 
 
Using aquifers and depleted natural gas fields comes with three other drawbacks: induced seismicity, 
low maturity, and uncertain economics. Induced seismicity refers to earthquakes and tremors that are 
caused by underground human activities such as drilling for gas or geothermal wells. In the context of 
hydrogen storage, seismicity can be caused when hydrogen reacts with load-bearing rocks, which 
possibly weakens them.195 Alternatively, clay-bearing areas can swell in the presence of hydrogen, which 
can cause earthquakes or tremors.196 The second issue, maturity, refers to hydrogen storage in porous 
reservoirs being relatively unproven: these reservoirs are not widely in use for hydrogen storage.197 Such 
low maturity feeds into the uncertain economics of storage in porous rocks, which means that the 
overall costs and economic benefits of this type of hydrogen storage are currently difficult to 
estimate.198 More research is therefore necessary before using these geological features to store 
hydrogen.199  
 
Underground storage in salt caverns is a more workable approach. Such caverns are large human-made 
spaces constructed in salt deposits. Salt caverns are commonly used for underground natural gas 

 
189 IEA 2022 
190 IEA 2022 
191 As discussed in Chapter III, microbes in the soil are one of the main ways hydrogen is removed from the 
atmosphere. 
192 IEA 2019 
193 Crotogino 2022 
194 IEA 2022 
195 Heinemann et al. 2021 
196 Heinemann et al. 2021 
197 IEA 2019 
198 Hydrogen TCP-Task 42 2023 
199 Hydrogen TCP-Task 42 2023 
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storage; they have been also used for hydrogen storage since 1972.200 They are created through a 
process called ‘solution mining’. This method uses water to dissolve salt, creating the salt cavern and a 
highly concentrated brine stream that needs to be disposed of as waste. Solution mining creates a gas-
tight cavern,201 in which only 25% to 35% of the stored gas is needed as cushion gas,202 correspondingly 
reducing the initial cost of setting up the storage system. The decades of experience make this a more 
mature option than other types of sites for underground storage. However, suitable salt deposits to 
create caverns are not available everywhere.203 Furthermore, finding a water source for solution mining 
can be an issue, as is the problem of responsibly disposing of the brine that mining creates.204 Some of 
this brine tends to remain in the salt cavern, where it can host bacteria that consume hydrogen. Even so, 
hydrogen is being stored in salt caverns in Britain, Germany, and the United States.205  
 
These drawbacks might be mitigated by using rock caverns, which is a more experimental underground 
gas storage method. Although such caverns have been used to store liquids like propane, butane and 
crude oil,206 their tightness for storing gases is far from proven.207 They need to be modified by installing 
a ‘liner’, which keeps the gas inside. Rock caverns are currently being tested at smaller scales; a notable 
example is the HYBRIT project in Sweden, which uses a stainless-steel liner and currently has a modest 
capacity of 100 cubic meters (3500 cubic feet).208 If successfully developed, rock caverns could have low 
cushion gas requirements of only 10% to 20%.209  
 
In sum, there are several options to store grid-scale amounts of hydrogen underground. These can be 
divided between porous sites (depleted gas fields and aquifers) and cavities (salt and rock caverns). Salt 
caverns appear most suited option for hydrogen storage. There are salt deposits in 24 of the 50 states of 
the United States. They are widely distributed; some have “a lateral extent of several hundred miles,” 
according to the U.S. Geological Survey.210 Given that the U.S. electricity has three large grids – the 
Eastern Interconnect the Western Interconnect, and the Electric Reliability Council of Texas, salt cavern 
storage could be widely used to support firming up the supply that is not met by solar, wind, and short-
term battery storage. Further, sites are plentiful in Texas where combined heat and power is widely 
used due to the heavy concentration of chemical industries in the state. 
 
For areas where salt cavern storage is not practical, less mature alternatives such as porous sites could 
be explored; between porous options, aquifers are more expensive because their leak-tightness needs 
to be mapped geologically. In contrast, depleted gas fields are more leak-proof while having a higher risk 
of contaminating the stored hydrogen with any residual natural gas that might be left in the field. 
Finally, rock caverns could pose a promising hydrogen storage solution, but they are currently only 
available at small pilot scales. 
 

 
200 Tarkowski 2019 
201 Crotogino 2022 
202 IEA 2022 
203 Crotogino 2022 and IEA 2022 
204 Crotogino 2022 and Tarkowski 2019 
205 Panfilov 2016 
206 IEA 2022 
207 Tarkowski 2019 
208 Hydrogen TCP-Task 42 2023 
209 IEA 2022 
210 USGS 1962 
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Despite these differences, all methods share a set of drawbacks and uncertainties:211  
• Pumping hydrogen underground for storage is more challenging than storing more commonly 

used gases like air and natural gas, due to the different physical properties of hydrogen. 
• When stored, hydrogen can react with microbes, minerals and fluids. These reactions consume 

stored hydrogen and create contaminating gases that might need to be removed after 
withdrawing the stored hydrogen. 

• Repeatedly injecting and removing hydrogen into and from reservoirs can create stresses on 
storage sites. Thus, the tightness of these reservoirs might be compromised over time. 

• Creating, storing, withdrawing, and using hydrogen are all paired with energy losses. At current 
technology levels, these losses are 60% or higher. In other words, when using underground 
hydrogen for energy storage, the power-to-storage-to-power efficiency is below 40%.212  

• Some amount of hydrogen is trapped in the storage reservoir as cushion gas, although this loss 
only occurs when initially filling the reservoir. It is in effect, a part of the capital investment in 
setting up the storage system. Once filled, only working gas is injected and withdrawn from the 
reservoir. 

 
To further assess the potential of hydrogen as an energy storage method, we performed heuristic 
calculations about how much hydrogen would be needed for decarbonizing combined heat and power 
generation and for some peaking generation. 
 
It would take about 2 million metric tons of hydrogen per year to replace all present fossil fuel combined 
heat and power generation in the United States.,213 About 5 million metric tons of hydrogen would be 
needed for peaking power production in the long-term, assuming that about 2% of future long-term 
power generation is for peaking power produced in 60% efficient fuel cells; the rest of the variability of 
solar and wind is assumed to be addressed by a combination of efficiency, short-term battery storage 
and intra-day demand response.214 This long-term hydrogen use amounting to 7 million metric tons per 
year could be summarized as follows: 
 

• Replacement of 2021 fossil fuel-based combined heat and power: 2 million metric tons of H2 
• 2% of future peaking generation for electricity demand 30% larger than 2021: 5 million metric 

tons hydrogen.215 
• Renewable electricity generation required: 350 million MWh – at times when the generation 

would otherwise be curtailed. 
 

211 Heinemann et al. 2021 and Hydrogen TCP-Task 42 2023 
212 Okoroafor et al. 2022a 
213 Es�mated from EIA 2022, Table 3.24. Assumes a one-for-one replacement of fossil fuels by hydrogen. 85% of the 
fossil fuel CHP uses natural gas as a fuel. The CHP systems could be combined heat and power-capable fuel cells or 
engines or turbines design to burn pure hydrogen. The former has the advantage of avoiding air pollu�on; it also 
has the poten�al for the recovering the water used to make the hydrogen if the hydrogen is produced on site near 
the CHP facility. 
214 Based on a detailed hour-by hour electricity model for Maryland that included all these features, as described in 
Makhijani 2016. Assumes that (i) electricity demand would be roughly 30% larger than at present, (ii) significant 
improvements in efficiency of exis�ng uses would occur, and (iii) hea�ng and most transporta�on would be 
electrified. The overall result indicated lower energy costs than for business as usual. 
215 This presumes electrifica�on of road transporta�on and building hea�ng which would increase demand; it also 
assumes that exis�ng uses of electricity would be made much more efficient – including air condi�oning and water 
hea�ng. Current electric space hea�ng can also be made much more efficient. Electricity demand might increase by 
as much as 50% if efficiency is not vigorously pursued. 
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• Avoided CO2-equivalent emissions relative to natural gas, including 2.7% hydrogen leaks: about 
80 million metric tons per year. 

b. Transportation 
When hydrogen is not produced at the site of use, it must be transported there. The main transporta�on 
methods are: 

• By pipeline as a compressed gas, similar to the way natural as is transported today;216 
• As liquid hydrogen by ship or rail; 
• By truck as a compressed gas put into cylinders; this is a typical method envisioned for supplying 

refueling stations for fuel cell trucks for instance. 

The first two are suitable for large-scale transport. There are currently about 1,600 miles of hydrogen 
pipelines associated with commodity hydrogen produc�on and transport.217 All three have safety issues 
associated with them in case of accidents or leaks. Hydrogen is flammable over a much wider range of 
mixtures with air than natural gas. At the same �me, being much lighter than air, it rises rapidly, 
preven�ng horizontal spread of fires. As with hydrogen displacing fossil fuels, new safety risks would be 
created when hydrogen transport routes are established. To the extent that hydrogen replaces fossil fuel 
transport along these same routes, there would also be a risk reduc�on. The mater is similar to the 
environmental impacts associated with produc�on and use – there are new site-specific risks and there 
is also a global balance of risk increases and decreases to be considered. 

The aforemen�oned transporta�on methods involve transpor�ng hydrogen gas or liquid directly. As an 
alterna�ve to these methods, hydrogen can also first be converted to ammonia (NH3), which can then be 
transported by pipeline or ship. Although conver�ng hydrogen to ammonia would add an addi�onal 10 
to 12% to the energy required to make hydrogen, the resul�ng ammonia would be easier to transport 
than hydrogen. Turning this ammonia back into hydrogen is inefficient, causing 40% to 70% of the stored 
energy to be lost.218 Consequently, transpor�ng hydrogen in the form of ammonia is most useful if the 
ammonia can be used directly at its des�na�on, instead of needing to be converted back into hydrogen. 
Here, the main use case of transported ammonia would be combus�on to produce electricity.  

On paper, burning hydrogen-derived ammonia is a zero-emissions process, crea�ng only water and 
nitrogen (N2): 

4 NH3 + 3 O2  6 H2O + 2 N2 

However, in prac�ce, transpor�ng and burning ammonia can create various climate and health 
problems.219 For example, incomplete combus�on of ammonia produces nitrous oxide (N2O): a powerful 
greenhouse gas and ozone layer depletant. N2O can also form when ammonia leaks during transport, 
and is broken down in the atmosphere. The amount of N2O produc�on determines whether using 

 
216 We are not addressing capture of CO2 and its transporta�on to sequestra�on loca�ons. Blue hydrogen 
produc�on, by defini�on, has associated CCS. One of our principal recommenda�ons is that blue hydrogen not be 
pursued.  
217 CRS 2023 
218 Bertagni et al. 2023 
219 Bertagni et al. 2023 
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ammonia for electricity produc�on has emissions that are as low as solar electricity (with low N2O leaks) 
or higher than coal-based electricity (with high N2O leaks). Furthermore, ammonia combus�on produces 
nitrogen oxides (NOx), which pose health risks that already overburden marginalized communi�es.220 
Even current state-of-the-art ammonia combus�on turbines produce NOx levels that exceed many 
regulatory limits and are 10 to 100 �mes higher than natural gas-fired turbines.221 Thus, using ammonia 
to transport the energy contained in hydrogen faces serious health and climate risks that would need to 
be resolved before being ready for widespread implementa�on. 

  

 
220 Cushing et al. 2022 
221 Bertagni et al. 2023 
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VI. Assessment of Hydrogen Uses 
As the previous chapters have shown, the climate benefits of hydrogen depend strongly on how this 
hydrogen is produced. The same can be said for different uses of hydrogen: some uses will have large 
climate benefits, whereas other uses might exacerbate climate change. Thus, it is important to evaluate 
the most prominent use cases for hydrogen. This chapter aims to provide this evaluation. 

Presently, almost all of the 10 million metric tons of hydrogen produced as a commodity is used as a 
chemical in petroleum refining and for the production of chemicals (mainly ammonia and methanol). In 
these applications, significant climate benefits can be gained by substituting fossil sources of hydrogen 
(grey and black hydrogen) by renewable-based hydrogen (green hydrogen). Other applications involve 
using hydrogen as an energy carrier. Currently, almost none is used for this purpose (see Chapter II, 
Figure II-2), because hydrogen is mainly made from other, primary energy sources such as natural gas. 
Consequently, it has generally been cheaper to just use the natural gas directly. Hydrogen is being 
considered as a major energy source in the context of the need to decarbonize the energy system.  

The present chapter will discuss hydrogen uses that involve both energy and industrial applications. 
First, it will cover some general considerations for hydrogen as an energy carrier and industry feedstock. 
Then, it will discuss the various end-use applications of hydrogen. For each of these end-use sections, an 
estimate will be given of how much hydrogen may be used for these applications.  

a. Using hydrogen as an energy source - general 

This chapter surveys the main energy uses of hydrogen as well as other major uses of hydrogen to assess 
the role of clean hydrogen in the decarbonization of the U.S. energy system. Since production of 
hydrogen today involves significant greenhouse gas emissions, it is important to include existing uses in 
considering decarbonization even though hydrogen use as energy source is still very small. 

Our focus in considering uses is climate. The estimates of potential hydrogen use made in this chapter 
are mainly from that point of view. They are made with the existing level and pattern of demand of 
goods without an analysis of alternatives – as was noted in the preface. We also note this consideration, 
as appropriate, at various points in this chapter. Suffice it to say here that the levels of hydrogen use 
judged positive for climate change mitigation in this chapter represent a “business-as-usual” method of 
making estimates. For example, we do not examine an increase in steel recycling to replace the modest 
production of steel from iron ore remaining in the United States. At the other end, we also do not 
consider steel exports or even hydrogen exports in our assessment of clean hydrogen production in the 
United States.  

Finally, for reasons discussed in Chapter IV – and as is clear from the analysis of specific uses in this 
chapter – we consider that as a general rule, hydrogen useful for decarbonization would be green 
hydrogen. One possible major temporary exception – steel – is also discussed. 

Before considering specific end-uses, it is instructive to consider some general concerns about using 
hydrogen. The first of these relates to the different ways to use hydrogen as an energy carrier; this can 
be done in two ways: 

• It can be burned, in a manner that is generally similar to natural gas. The details of hydrogen 
burning equipment differ from natural gas burning equipment, since hydrogen has a higher 
flame temperature and speed and is also less energy dense per unit volume. As such, hydrogen 
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is not a simple ‘drop-in’ substitute for natural gas, because equipment designed for natural gas 
cannot handle pure hydrogen. 

• It can be used in fuel cells to make electricity – thereby becoming part of the general trend to 
electrification as a principal means for achieving a decarbonized energy system. See this 
chapter’s section on fuel cells for a description of different fuel cell technologies. The fuel cell is 
basically an electrolyzer in reverse: whereas electrolyzers use electricity to split water molecules 
into hydrogen and oxygen (see Chapter IV above), fuel cells recombine said hydrogen and 
oxygen to yield water and electricity. Therefore, fuel cells and electrolyzers can be combined to 
store electricity in the form of hydrogen, for later use as an energy source. 

Whether using hydrogen to decarbonize energy production or other chemical processes, its production 
must involve low greenhouse gas emissions in order to expect any climate benefits.222 The Department 
of Energy calls this “clean hydrogen”. As highlighted in Chapter IV, according to the DOE Clean Hydrogen 
Production standard, hydrogen is considered clean if it meets the following 2 criteria:223 

• Two kilograms of carbon dioxide equivalents (CO2-eq) of greenhouse gas emissions per kilogram 
of hydrogen at the production site; 

• Four kilograms of CO2-eq emissions on a ‘well-to-gate’ basis, which includes emissions that 
occur upstream of the production site. Such emissions could be energy emissions involved in 
obtaining and transporting feedstocks for hydrogen production. Some downstream emissions 
are also included, such as “processes associated with ensuring that CO2 produced is safely and 
durably sequestered.”224  

These metrics are reasonable in the sense that direct burning of natural gas with the same energy 
content as a kilogram of hydrogen would result in about 6 kg CO2 emissions from burning the natural gas 
and over 10 kg CO2-eq total when methane leaks in the natural gas system are taken into account.225  

There are however two major technical deficiencies in the DOE guidance: 

• It does not consider the warming impact of hydrogen leaks. As we have seen in Chapter III, 
hydrogen, while not a greenhouse gas itself, exerts a significant warming impact in indirect 
ways. Beyond a certain level, leaks can negate any climate change mitigation impact of 
displacing fossil fuels. 

• The draft guidance is based on Argonne National Laboratory’s GREET model, which uses a 100-
year global warming potential for methane even though the target time frame for achieving a 
net-zero-greenhouse-gas-emissions energy system is 2050; this means the vast majority of 
emissions must be eliminated in the next 20 years. As is also discussed in Chapter III, the use of 
the 20-year warming potentials for methane, the main constituent of natural gas, is therefore 
essential.226 

A third problem is the assump�on of an extremely high efficiency of 96% for CCS in the Argonne GREET 
model used to calculate emissions. Blue hydrogen could not meet the DOE clean hydrogen standard with 

 
222 This caveat would not be applicable if large reservoirs of natural hydrogen that can be economically recovered 
are found. The necessity of keeping leaks low to avoid nega�ve climate impact would s�ll apply.  
223 DOE Standard Guidance 2023 
224 DOE Standard Guidance 2023, page 3 
225 Calculated at 2.7% and 20-year GWP of methane). 
226 Consistent calcula�ons of CO2-equivalent values requires the use of the same �me-frame for global warming 
poten�als for all greenhouse gases. The GWP is a rela�ve measure, with the GWP of CO2 always being set equal to 
1. For a list of GWPs calculated with various �me frames, see IPCC 2021, Table 7.15, p. 1017. 
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more realis�c CCS efficiency es�mates based on experience outside the use of captured CO2 to s�mulate 
oil produc�on unless natural gas leaks were reduced far below the current average level of 2.7%. 

Having re-emphasized these limitations in assessing hydrogen production, we now proceed to evaluate 
various end uses of hydrogen. 

i. Efficiency considerations 

Just like hydrogen produc�on involves energy losses (Chapter IV), there are also losses at the other end: 
when hydrogen is used. Consider for instance batery and fuel cell vehicles; both have been developed 
for road transporta�on applica�ons and other applica�ons such as fork li�s, ferries, and tractors. 
Notably, they differ in their charging (fueling) and discharging efficiency. This efficiency difference is 
relevant, even though the point-of-use and overall emissions are zero if both batery charging and 
hydrogen produc�on are from renewable sources. Instead, efficiency impacts the speed of 
decarboniza�on, because the overall efficiencies of the batery and fuel cell systems are very different. 

The efficiency for producing hydrogen from electricity is about 60% to 70%. In other words, roughly two 
thirds of the energy in electricity gets converted to compressed hydrogen on-board a vehicle. Using this 
energy in fuel cells has an efficiency of 40% to 60% range for transporta�on applica�ons. Thus, the 
overall roundtrip efficiency for hydrogen vehicles is in the 30% to 50% range. Thus, from electricity 
genera�on to the wheels of the vehicle, about half to two-thirds of the renewable electricity is lost.  

Using bateries is generally more efficient.227 Specifically, the roundtrip efficiency of a lithium-ion batery-
powered vehicle depends on age and batery chemistry as well as charging and use paterns. For 
example, a recent evalua�on of batery efficiency deteriora�on over the life of the vehicle suggests that 
batery efficiency decays from an ini�al efficiency of 90% to an “End of Life” efficiency of 75%. Assuming 
a linear decline and constant annual mileage, this gives an average roundtrip efficiency of 82.5%.228   
Thus, a given amount of renewable energy (and the resources needed to generate it) can power roughly 
twice as many vehicles (or go twice as many miles) as fuel cell vehicles. In short, barring other 
considerations, such as energy required for heating and cooling the vehicle, battery-powered vehicles 
would lead to a faster and more efficient energy transition than fuel cell-powered vehicles would.  

The situa�on is similar for most other applica�ons. For instance, it is much more efficient to use solar 
electricity plus batery storage for mee�ng electricity demand in the early evening hours in the summer 
than making hydrogen and using it in fuel cells. The higher efficiency of renewable energy plus storage 
also generally results in far lower opera�ng costs – sufficient to make up considerable differences in 
ini�al cost of comparable systems, as we illustrate in the transit bus analysis (Sec�on d below). 

So long as there is demand for renewable electricity to displace fossil fuels directly, it is generally more 
efficient and economical and much more effec�ve for decarboniza�on to use the electricity directly, with 
or without batery storage. In the longer term with the grid approaching decarboniza�on, there will be 
seasonal surpluses of energy and the poten�al of hydrogen would likely increase, because it is a long-

 
227 There are long-dura�on storage bateries – such as a 100-hour iron-air batery now near commercializa�on – 
that have roundtrip efficiencies that are similar to hydrogen use in fuel cells. In such cases, the selec�on of 
technology is more complex – See Makhijani et al. 2024, forthcoming. 
228 Koroma et al. 2022 
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dura�on storage technology. This is illustrated in the sec�on on peaking genera�on in the long-term later 
in this chapter. 

For this reason, hydrogen for use in light-duty vehicles, delivery vehicles, hea�ng buildings, and other 
applica�ons where electricity can directly be used would be a setback to decarboniza�on. We will not 
discuss such applica�ons, other than men�oning them in passing when appropriate.  

We es�mate poten�al hydrogen demand in this framework that gives priority to efficiency and energy 
system decarboniza�on and compare it to the Department of Energy’s dra� hydrogen strategy in the last 
sec�on of this chapter. 

b. Hydrogen in carbon-intensive heavy industry 

i. Ammonia 
Ammonia is a molecule composed of one nitrogen atom and three hydrogen atoms, such that its 
chemical formula is NH3. This molecule is widely used as a synthe�c fer�lizer, and is produced at large 
scales from hydrogen and nitrogen gas using the highly energy-intensive Haber-Bosch process: 

N2 + 3 H2  2 NH3 

About 14 million metric tons of ammonia were produced in the United States in 2019, including that 
internally generated in petroleum refining and other chemical industries.229 About 3.0 million metric 
tons of hydrogen would be required to produce ammonia at the 2019 level;230 currently, essen�ally all of 
this is grey hydrogen. As a result, about 60% of ammonia produc�on in the US occurs in Louisiana, Texas, 
and Oklahoma because of the proximity of natural gas fields. The three-part combina�on of grey 
hydrogen feedstocks, high energy-intensiveness of the Haber-Bosch process, and the sheer scale of 
hydrogen produc�on mean that ammonia produc�on currently accounts for 1% of global energy 
consump�on and 1.4% of global CO2 emissions.231 Part of these emissions can be mi�gated by producing 
the required hydrogen more sustainably. Thus, the DOE’s hydrogen “li�off” report describes replacing 
hydrogen for ammonia and other uses in the chemical industry with “clean” hydrogen as having “Strong 
poten�al” for decarboniza�on, defined as areas with “few alterna�ves to decarboniza�on without H2”.232 

Assuming that no hydrogen leaks or (in the alterna�ve) assuming that any leaked hydrogen is flared 
(burned), the emissions associated with the hydrogen produc�on for ammonia would be about 44 
million metric tons of CO2-eq (using a 20-year warming poten�al for methane and a leak rate of 2.7%).233 
Essen�ally all of this climate impact could be eliminated by replacing the grey hydrogen by green 
hydrogen over �me; this would take approximately 15 GW of electrical input (at 100% capacity factor) to 

 
229 USGS 2020 
230 The amount of hydrogen used for ammonia in 2015 was 2.077 million metric tons (Brown 2016, Table 1) for a 
produc�on amount of 9.56 million metric tons (USGS 2020) The 2019 produc�on was 14,000 metric tons (USGS 
2020). On a propor�onal basis, 3.0 million metric tons of hydrogen would therefore be required for produc�on at 
the 2019 level. 
231 Capdevila-Cortada 2019 
232 DOE 2023a, Figure 1, page 8 
233 Calculated from the Argonne 2022, adjusted for a natural gas leak rate of 2.7% (instead of 1%) and a 20-year 
GWP for methane (instead of 100 years). This gives a rate of GHG emissions of 14.6 kg CO2-eq per kg H2, resul�ng in 
about 44 million metric tons of CO2-eq emissions (rounded) for 3 million metric tons of hydrogen. 
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produce 3 million metric tons of hydrogen per year.234 This replacement would be feasible in Gulf Coast 
States, which have high offshore wind energy poten�al and,235 in the case of Texas, also high solar energy 
poten�al. As wind and solar energy grow, the amount of curtailed renewable energy will also grow – as 
discussed below (Sec�on “f.” of this chapter) far larger amounts of hydrogen could be produced when 
using these curtailed renewables. 

In contrast, replacing the grey hydrogen with blue hydrogen would only reduce the greenhouse gas 
pollu�on by about 40%. Illustra�ng this point, Figure VI-1 shows the emissions associated with producing 
grey, blue, and green hydrogen for the 14 million tons of ammonia produced in 2019 (this would require 
3.0 million tons of hydrogen). For the purpose of comparison, we have also shown the emissions if grid 
electricity, with 2021 na�onal average emissions were used to produce the hydrogen. This op�on yields 
the most greenhouse gas emissions, both because it takes a great deal of electricity to produce hydrogen 
(45 to 50 MWh per metric ton) and because emissions of the present fossil-based electricity grid are s�ll 
high.236  As the grid transi�ons to decarboniza�on, the corresponding emissions would decline and 
eventually be zero with a fully decarbonized grid.  

Figure VI-1: Methods of hydrogen production and the potential reduction of warming impact by 
transitioning from grey to blue or green hydrogen for ammonia production at the 2019 level of 14 million 
metric tons (3.0 million metric tons of hydrogen). GWP for methane 82.5. Hydrogen leaks assumed to be 
flared. Upstream emissions included. Capital investment indirect emissions not included. Methane leaks 
attributable to grid electricity generation system have been included. 
Source: IEER calculations based on 2.7% methane leaks, 20-year methane warming potential and 
Argonne 2022 for other emission estimates (see Figure IV-4 above). 

234 This assumes a 75% electrolyzer efficiency, and 100% opera�ng capacity factor. 
235 NREL 2022b 
236 Na�onal average CO2 emissions are about 0.41 metric tons CO2 per MWh. Natural gas was 38% of genera�on in 
2021. When leaks amoun�ng to 2.7% of use are added, the emission coefficient rises to 0.54 mt CO2-eq/MWh, 
using a 20-year GWP for methane. 
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Figure VI-1 shows that using blue hydrogen for ammonia produc�on would reduce emissions compared 
to grey hydrogen if carbon sequestra�on can be assured.237 However, blue hydrogen does not fully 
decarbonize ammonia making and risks maintaining emissions over a long period of �me. A�er all, 
making blue hydrogen requires CCS investments which, like other investments in heavy industry, are 
designed to pay back over decades. This payback �me leads to a phenomenon known as ‘lock-in’, in 
which there is pressure to use fossil-based assets are used for their full economic life�me because it is 
profitable to do so.238 As a result, using blue hydrogen to make ammonia would reduce greenhouse gas 
emissions in the short term by displacing grey hydrogen, but would also create long-term emissions that 
could be avoided if green hydrogen were used instead. If blue hydrogen infrastructure is built out 
instead, climate goals might require these assets to be abandoned early to avoid long-term emissions, 
resul�ng in significant stranded costs to society that will be borne by ammonia consumers, or taxpayers, 
or shareholders or some combina�on.  

Ammonia has also been considered as a hydrogen storage molecule and as a fuel for long-distance 
shipping. These uses are briefly covered in sec�on f of this chapter and in sec�on b of chapter V, 
respec�vely. 

Were grey hydrogen for ammonia produc�on at the 2019 level of 14 million metric tons replaced by 
green hydrogen, the requirements and impacts would be as follows: 

• Green hydrogen required: 3.0 million metric tons 
• Climate impact: reduction of CO2-eq emissions of about 44 million metric tons; 
• Renewable energy required: 190 MWh of electricity, or about 3.4% of US generation in 2021 – 

this could all eventually be supplied by solar and wind energy that would otherwise be 
curtailed;239 

• Natural gas consumption reduced: about 470 billion cubic feet or about 1.4% of US production 
in 2019.240 

Three million tons of hydrogen in 2050 represents a sta�c ammonia demand – mainly for synthe�c 
fer�lizers. Such an outcome is possible if farming undergoes changes in the direc�on of reduced use of 
synthe�c chemicals. But it is also possible that ammonia demand in agriculture may increase. The 
Department of Energy’s upper end of ammonia produc�on implies 5 million metric tons of clean 
hydrogen produc�on per year.241 This is not unreasonable given that ammonia demand has grown.242 On 
the other hand, growth of organic farming and precision applica�on of nitrogen fer�lizers to reduce 
runoff may reduce the amount of nitrogen needed in farming. We have not independently analyzed 

 
237 CCS is a vast topic technically, economically, and environmentally. It deserves its own detailed assessment on a 
scale similar to this report on hydrogen, for a poten�al future report. For the present we refer the reader to three 
blog posts – Makhijani 2022a, Makhijani 2022b, and Makhijani 2022c. 
238 Sato et al. 2021 
239 Assuming 47 MWh of electricity per metric ton of H2. Electricity produc�on data are available at 
htps://www.eia.gov/energyexplained/electricity/electricity-in-the-us-genera�on-capacity-and-sales.php  
240 Assuming 70% efficiency for grey hydrogen produc�on. Natural gas produc�on data are available at 
htps://www.eia.gov/dnav/ng/ng_sum_snd_a_EPG0_FPD_Mmcf_a.htm  
241 DOE 2022, Figure 12 
242 USGS 2020 

https://www.eia.gov/energyexplained/electricity/electricity-in-the-us-generation-capacity-and-sales.php
https://www.eia.gov/dnav/ng/ng_sum_snd_a_EPG0_FPD_Mmcf_a.htm
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ammonia demand and adopt the upper figure as the high-end es�mate for the purposes of es�ma�ng 
how much hydrogen might be required. 

The example shows both the poten�al climate mi�ga�on of replacing grey hydrogen with green 
hydrogen. But it represents only 15% of the Department of Energy target of 20 million metric tons of 
“clean” hydrogen by 2040.243 

ii. Methanol
A similar approach to ammonia decarboniza�on with green hydrogen could be applied to the other
major chemical produc�on use of hydrogen: methanol produc�on. Doing so would add about one
million tons per year to the green hydrogen requirement. The overall use of methanol may be expanded
in the future, in par�cular to replace fuel oil in large ocean-going ships.244 This is discussed further in the
Transporta�on sec�on below).

iii. Petrochemical refining
We have not included commodity hydrogen use for petroleum refining in the above calcula�ons because
the use of refined petroleum products like diesel, gasoline, and fuel oil for hea�ng buildings needs to
decline rapidly if the goal of net zero CO2-eq. emissions by 2050 is to be met. The DOE hydrogen strategy
does not show any clean hydrogen use (other than that which might be internally generated) in the
refining industry in the year 2050.

Given the large role of petroleum products in all these areas, the transi�on will take some �me. 
However, the analysis of the transi�on, and hence any corresponding hydrogen requirements, and the 
frac�on of those requirements that would come from commodity hydrogen (rather than internal 
genera�on in the industry) is beyond the scope of the present report.  

iv. Steel

Hydrogen can help decarbonize steel production, which accounts for approximately 7% to 9% of global 
annual CO2 emissions and therefore needs to change to meet climate goals.245 Steel is an area that the 
DOE “liftoff” report classifies as having strong potential for decarbonization.246 

To understand the role of hydrogen, it is useful to view the initial steps of steelmaking as a two-part 
process that consists of “reduction” and “transformation.”247  In the reduction step, iron ore is 
“reduced” to metallic iron by exposing it to a reducing agent: generally coke, a fuel made from coal. The 
resulting iron often contains carbon and metal impurities, which are removed in the transformation step 
that produces steel. The vast majority of steel’s CO2 emissions are produced during these reduction and 
transformation steps, the more so in the first one. 

In conventional steelmaking, the reduction step involves putting iron ore, coke, limestone into a blast 
furnace to produce “pig iron”, which is metallic iron containing about 4% carbon and other minor 
impurities. Pig iron is then typically transformed into steel in a basic oxygen furnace, which uses oxygen 
to lower the iron’s carbon content to 2% or less. Because this steelmaking process uses a blast furnace 

243 DOE 2022, Figure 12 
244 Worley 2021 
245 Kim et al. 2022 
246 DOE 2023a, Figure 1, page 8 
247 Koch Blank 2019 
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(BF) and a basic oxygen furnace (BOF), it is typically abbreviated as BF-BOF. This process emits CO2 in the 
blast furnace when coke is converted into CO2 and in the basic oxygen furnace when reacting oxygen 
with carbon impurities in the iron. 
 
Since hydrogen is a reducing agent, it can be used to replace coke in the process of reducing iron ore. 
The process is called hydrogen-based direct reduction (H-DR), and the product is called “direct reduced 
iron”. H-DR exposes iron ore to hydrogen, which produces “sponge iron” that can be processed into 
steel in an electric arc furnace: a technology now widely use to recycle scrap steel. Since this second 
step can be powered directly be renewable electricity, we focus here on the use of hydrogen to produce 
direct reduced sponge iron. H-DR steelmaking is being scaled up by various companies. 
 
We compare the greenhouse gas emissions using hydrogen from electrolysis for various electricity 
sources with those from the BF-BOF process (Figure VI-2). The following cases are shown: 
 

• Base case: the current blast furnace-basic oxygen furnace (BF-BOF) process; 
• Electrolytic hydrogen with grid electricity : Electrolytic hydrogen made using grid electricity for 

iron ore reduction followed by an electric arc furnace (EAF) to produce raw steel; 
• Grey hydrogen for reduction plus grid electricity for EAF; 
• Blue hydrogen for reduction plus grid electricity for EAF; 
• Green hydrogen for reduction plus grid electricity for EAF; 
• Grey hydrogen for reduction plus decarbonized electricity for EAF; 
• Blue hydrogen for reduction plus decarbonized electricity for EAF; 
• Green hydrogen for reduction and decarbonized electricity for EAF. 

 
As Figure VI-2 shows, the degree to which hydrogen can reduce greenhouse gas emissions by replacing 
coke will depend in large measure on the source of the hydrogen: in all cases except using 2021 US 
national grid electricity to make hydrogen electrolytically, using hydrogen for steelmaking reduces 
greenhouse gas emissions. This reduction reflects the fact that hydrogen is much more effective at 
reducing iron than coke, requiring only 40% of the energy to reduce iron ore compared to the present 
use of coke in blast furnaces.248 In fact, in regions where the electricity supply has lower emissions than 
the national average, some reduction in emissions would be achieved if grid electricity is used to 
electrolytically make hydrogen and use it to produce steel. These emissions per metric ton of steel for 
electroly�cally produced hydrogen will automa�cally decline as the energy transi�on progresses, going 
to zero when the grid is completely decarbonized. Equivalently, using a dedicated renewable energy 
supply for hydrogen produc�on could reduce emissions to zero. 
 
 

 
248 Devlin and Yang 2022 
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Figure VI-2: Greenhouse gas emissions per metric ton of steel using hydrogen reduction (including 
electricity for the Electric Arc Furnace) compared to today’s BF-BOF approach (labeled “Coke-Based 
Steelmaking”). Arc furnace uses either grid electricity or zero-carbon renewable electricity, as noted 
underneath the column labels. Grid electricity emissions taken as 0.54 mt CO2-eq/MWh, including 0.13 
mt CO2-eq/MWh for methane leaks (20-year GWP). Sources: Fischedick et al. 2014 for BF-BOF method; 
Devlin and Yang 2022 for direction reduction energy requirements except hydrogen; Bhaskar et al. 2020 
for hydrogen requirements. 
 

Furthermore, Figure VI-2 indicates that using hydrogen for steel produc�on from iron ore is so much 
more efficient than coke that even grey hydrogen can reduce CO2-eq emissions in steel produc�on by 
almost 30% even when a 20-year GWP is used for natural gas. Thus, hydrogen-based steelmaking is an 
unusual example where both grey and blue hydrogen could reduce emissions rela�ve to the dominant 
current technology. If grid electricity is used for power requirements (including for the electric arc 
furnace), using blue hydrogen would reduce greenhouse gas emissions per metric ton of raw steel by 
over 40%. Emissions are further reduced when powering electric arc furnaces with renewable electricity 
instead of grid power. For example, grey hydrogen with zero-carbon electricity would reduce emissions 
by 60% with respect to conven�onal steelmaking. 

If grey hydrogen is not available at the steel plant, conversion to green hydrogen is the best climate 
op�on. However, if grey hydrogen is available, an interes�ng policy ques�on arises: should steelmaking 
transi�on to use grey hydrogen �ll green hydrogen is available, or should the steel plant be converted to 
blue hydrogen by adding CCS (presuming that is technically feasible) followed by a conversion to green 
hydrogen?  Zero emissions is assumed to be the goal in both cases. 
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When evalua�ng this ques�on, one should consider that it will take �me to build CCS in the best of 
circumstances, and some hydrogen plants may not have enough space available to site a CCS unit.249 In 
other words, retrofi�ng grey hydrogen plants with CCS would be a rela�vely costly and complicated 
endeavor, while the benefits of CCS may be marginal. Adding to this poor climate benefit, CCS is widely 
opposed due to the added environmental burdens it imposes on frontline communi�es. 

The United States produced 17 million tons of steel from ore in 2020.,250 As noted in Figure VI-2, 
converting this portion of the US steel production mix to electrolytic hydrogen produced with grid 
electricity (national average) would not yield reduction in emissions. However, direct reduction with 
green hydrogen combined with grid electricity would reduce GHG emissions by about two-thirds, with 
the remaining emissions declining to zero as the local electricity supply is decarbonized or if dedicated 
renewable energy is procured. 

The total proten�al for reducing GHG emissions at the 2020 level of steel produc�on from iron ore (17 
million metric tons) is about 33 million metric tons. This could rise if the United States reduces its net 
imports of steel and manufactures more steel from iron ore domes�cally. The trade deficit in 2019 was 
19.2 million metric tons.251 If produced in the conven�onal way with coal, steel produc�on emissions 
could double to 66 million me�c tons of CO2-eq. This number therefore represents the poten�al 
reduc�on emissions reduc�on using green hydrogen. 

Alongside reducing CO2 emissions, H-DR would also provide a crucial environmental justice benefit: 
improved air quality. This benefit arises from H-DR not using coal or coke, which are both polluting 
feedstocks that are essential to BF-BOF. For example, non-renewable steelmaking and coking plants in 
Canada and Italy have been found to emit NOx, SO2, polyaromatic hydrocarbons and fine particulates.252 
Such emissions negatively affect heart and lung function,253 and have been linked to excess mortality in 
Italy.254 Likewise, a coke plant in North Birmingham, Alabama was found to pose: “a significantly higher 
environmental health risk than other facilities [in the area].”255 Using H-DR to substitute coke-fed BF-
BOF could therefore improve the air quality for frontline communities. Air quality improvements and 
associated health benefits would be rapid: the 2016 closure of a coke plant in Pittsburgh caused a 
significant drop in sulfur dioxide and fine particulate emission levels, which corresponded with reduced 
cardiovascular hospitalizations and emergency room visits in the area over the course of three years.256 
 
Similar benefits would be provided by a low-emission steelmaking technology called molten ore 
electrolysis (MOE), in which iron ore is molten and reduced to iron directly using electricity. Electrolytic 
steel production is also called “electrowinning”. Although being less-explored by industry than H-DR,257 
MOE is considered by some to be a viable method to replace traditional steelmaking methods.258 

 
249 Grubert and Sawyer 2023 
250 Devlin et al. 2023. The remaining amount of U.S. steel production was from scrap. As noted, the production of 
steel from scrap can be done in an electric arc furnace and requires no hydrogen. 
251 DOC 2020 
252 Shut et al. 2017, Dales et al. 2013, Liber� et al. 2006 and Parodi et al. 2005 
253 Dales et al. 2013 and Shut et al. 2017 
254 Gennaro et al. 2022 
255 Allen et al. 2019 
256 Yu and Thurston 2023 
257 Muslemani et al. 2021 
258 Koch Blank 2019 
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It is possible that MOE and H-DR will coexist in a future decarbonized steel industry. A pilot plant using a 
version of this technology called Molten Oxide Electrolysis, is to be expanded by Boston Metal, which 
has investors that include the global steel corporation ArcelorMittal.259 The target date for commercial 
operation is 2026.260  The company is setting up operations in Brazil not only for steel production but for 
using the process to extract a variety of metals from mining wastes. 

We have not examined Molten Oxide Electrolysis in detail since it is a nascent technology. We estimate 
that electrolytic reduction of iron ore followed by processing in an electric arc furnace would require on 
the order of 6 MWh of electricity – roughly 50% more than that required for hydrogen reduction 
followed by the electric arc furnace. This is a preliminary estimate made for this study based on a variety 
of sources; the amount of electricity needed could be reduced as process efficiency improves. 

As an important alternative to producing ‘virgin steel’ from ore as described above, one can recycle 
scrap steel using electric arc furnaces. This type of steel production is the dominant steelmaking method 
in the U.S. because a large amount of scrap steel is available (as it also is in many European countries). In 
contrast, countries in the Global South, such as China, India, China, and Brazil are still industrializing and 
building up their infrastructure, buildings, and transportation. These countries therefore produce most 
of their steel from ore. Their proportion of scrap can be expected to rise over the decades, but there is a 
strong case in the context of decarbonization to convert BF-BOF steel production to green hydrogen to 
address the 7% of global CO2 emissions that are attributable to the reduction of iron ore to pig iron 
production.261 Devlin and Yang (2023) estimate that, as the stock of steel in the Global South increases, 
recycling would rise from the present 22% to 50% by 2050.  

There may be poten�al for more steel to be recycled in the United States thus avoiding the use of 
hydrogen and reducing the use of energy. Devlin and Yang (Table 1) es�mate that 83 million metric tons 
of steel are not recycled. The Steel Recycling Ins�tute es�mates that between 68% of construc�on rebar 
and 59% of other construc�on steel is recycled, compared to 97% of structural steel.262 The United States 
appears to have enough recycled steel to replace that made from ore and also the steel that is imported. 
Whether this can be done economically and other large socio-economic ques�ons are beyond the scope 
of this report. We provide the data here to illustrate that alterna�ves to hydrogen need to be considered 
even where its use is clearly superior on climate, environmental, and health grounds. 

Finally, it is important to note that making zero-GHG-emission steel using green hydrogen will still have 
large environmental impacts in mining and processing ore; these can also be avoided if steel is recycled. 
In the case of the United States, the total amount of surplus scrap available is estimated at 83 million 
metric tons per year, which is almost five times the steel production from ore – 17 million metric tons 
per year.263 Finally, steel production can also be complemented by efficiency in the use of steel to 
reduce requirements, in a manner similar to the energy sector where efficiency complements renewable 
energy production. The potential appears to be quite high:264 

 
259 Boston Metal 2023 
260 Boston Metal 2022 
261 Devlin et al. 2023. Addi�onal emissions are associated with the electricity needed for the electric arc furnace to 
get the raw steel that can be fashioned into a variety of products – or further processed into specialized alloys. 
262 AISI and SMA 2021, page 6 
263 Devlin et al. 2023, Table 1 
264 Devlin et al. 2023, page 1 
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Exhaus�ve material efficiency measures of steel-containing products, including 
enhanced durability, reusability, and minimalist design, could reduce primary (ore-
based) steel demand, poten�ally by up to 40%. 

 
A more sustainable steel industry from an environmental standpoint would therefore focus on reducing 
overall steel use with greater efficiency, while maximizing recycling to produce steel in order to 
minimize the produc�on of steel from mined ore. For the por�on produced from ore, the currently 
available approach would be to use green hydrogen; molten ore electrolysis, should it be 
commercialized in the near future might be an alterna�ve to be examined at that �me.  

v. Cement 

Cement is one of the difficult sectors to decarbonize deeply. It is also among the most important, since 
cement is the world’s principal construction material: more than 4 billion tons are produced worldwide 
each year. It is responsible for about 7% of global CO2 emissions, totaling about 2.5 billion metric tons a 
year.265 Cement-related CO2 emissions in the U.S. economy were 69 million metric tons in 2015 and 
slightly higher than 70 million metric tons in 2020,266 amounting to about 1.5 to 2% of total CO2 
emissions. The DOE “liftoff report” classifies cement has having “some potential” for decarbonization, 
defined as an application where “H2 can contribute to decarbonization”.267 

 

Figure VI-3. U.S. cement industry CO2 emissions, million metric tons and percent. Source: DOE 2022, p. 
134. 

The cement sector illustrates how complex decarbonization can be. This complexity is caused in part by 
the emissions stemming from two distinct parts of the cement production process (Figure VI-3): direct 
emissions from the production process (58%) and emissions for using the energy required to drive 
production, notably high temperature heat (42%). The process emissions (58%) derive from limestone 
(calcium carbonate), which is an essential raw material that is heated to make lime (calcium oxide). This 

 
265 IEA 2023 
266 DOE 2022, page 135 
267 DOE 2023a, Figure 1, page 8 
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reaction releases CO2, which is unavoidable unless the amount of required calcium carbonate is 
reduced. In addition, this process requires high temperatures; producing these temperatures leads to 
high CO2 emissions, and decarbonizing industrial heat production remains a significant challenge. 

Decarbonizing process emissions by examining cement substitutes or methods that do not require 
limestone is beyond the scope of this report, but these options are noted to reflect the importance of 
decarbonizing a crucial and highly CO2-intensive industry. Within the existing limestone-intensive 
framework of cement production, CO2 capture has been proposed as a method to reduce net emissions 
without fundamentally changing the cement-making process. This captured CO2 could be used to make a 
variety of chemicals, including fuels for aircraft and ships. For instance, CO2 and hydrogen can be 
combined to make methanol for instance. These methods are still in the research phase.268 These 
approaches reduce but do not eliminate the CO2 emissions problem. The synthetic fuel from captured 
CO2 avoids emissions that would result from burning jet fuel, but the cement CO2 emissions wind up in 
the atmosphere when the synthetic jet fuel is burned. 

Methods to react hydrogen and CO2 at high temperatures to produce synthetic fuel are being developed 
independently of the cement industry. A small pilot plant in Germany has demonstrated fuel production 
in which both water and CO2 are captured from the air.269 However, it is unclear if these methods might 
connect with the cement industry to mitigate the CO2 emissions problem.  

The aforementioned sections discuss how hydrogen might help reduce direct CO2 emissions from the 
conversion of limestone to lime. However, as outlined in Figure VI-3, additional cement production 
emissions are associated with energy use. Of these remaining 42% of emissions, the vast majority is the 
need for high-temperature heat in the cement-making process. In 2015, about 23 million metric tons of 
CO2 emissions came from burning fuels, mainly coal, and 6 million metric tons from the use of electricity, 
which is used mainly for large motors that drive the mills that crush raw materials, run the belt 
conveyors, etc. Since the Biden administration’s goal is to decarbonize the electricity grid by 2035, the 
electricity-related emissions would decline to zero by that time, except for any on-site generation that 
could be replaced by renewable electricity (via on-site generation or renewable energy power purchase 
agreements). These aspirational emissions reductions would leave the production of high-temperature 
heat as the main source of remaining energy-related emissions. 

High-temperature heat is required in the so-called ‘pre-calciner’ and the cement kiln, which operate at 
different temperatures. In the pre-calciner, where raw materials are heated, temperatures are under 
1000 °C (about 1800 °F) but still can be as high as 900 °C. In the “burning zone” of the cement kiln, 
temperatures are over 1500 °C.270  In this kiln, pre-heated combustion gases are injected and chemically 
react to form ‘clinker’: an intermediate material that can be ground and processed into cement. 
Currently, research is underway to electrically produce the heat required in the pre-calciner and kiln, but 
no scalable electricity-based heating option is currently available. The Department of Energy’s industrial 
decarbonization plan estimates that electrification of process heating could begin commercially in the 
mid-2030s.271  

The scale of CO2 emissions and the lack of commercial electrification options in the near-term would 
seem to make hydrogen produced with renewable electricity a good candidate fuel for decarbonizing 

 
268 Rumayor et al. 2022 
269 Schäppi et al. 2022 
270 EPA 2022, Table 11.6-10 
271 DOE 2022, page 133 
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the energy part of cement production. However, the burning this hydrogen to produce heat for cement 
production presents significant technical issues that have not been solved. Specifically, hydrogen burns 
differently from the carbonaceous fuels now used and clinker production in cement kilns depends 
critically on the temperature distribution and heat transfer within the kiln. The DOE also notes that 
“[a]nother potential problem is acidification—as the gas is cooled, nitrogen oxides, sulfur oxides, and 
chlorine may form, and higher moisture content in the exhaust gases going to the main baghouse may 
cause damage.”272 Such emissions would also cause public health impacts. 

An alternative to burning pure hydrogen for heat would be to use natural gas that contains a small 
fraction of hydrogen. As will be outlined in the next section, using such low proportions of hydrogen will 
does not significantly reduce greenhouse gas emissions and will therefore not solve the address the core 
of the problem of decarbonization of cement production. Regardless of the exact cement 
decarbonization solution, the rapid development of the use of electricity, pure hydrogen, high 
temperature solar thermal energy for heat would have wider implications than mitigating CO2 emissions 
alone. These consequences stem from current cement-making fuels encompassing fossil fuels, tires, and 
hazardous chemical wastes. According to the EPA, burning these fuels produces dozens of inorganic 
pollutants, including mercury, lead, arsenic, sulfur dioxide, sulfur trioxide, nitrogen oxides, and 
hydrochloric acid. The EPA also lists dozens of organic pollutants, including non-methane volatile organic 
compounds, benzene and dioxins.273 These organic and inorganic pollutants add to the environmental 
burden caused by fine particulate emissions associated with cement dust itself. In short, substituting 
typical cement-making fuels would constitute significant environmental justice benefits, given that 
cement plants are “typically [located] in low-income disadvantaged communities.”274 

In conclusion, hydrogen may help decarbonize the cement industry in part, but there remain a number 
of issues s�ll to be addressed to establish the feasibility and scalability of the decarboniza�on. 

c. Using hydrogen as a natural gas substitute 

As hinted at in the previous section, hydrogen can be mixed with natural gas for distribution in the 
existing natural gas network. Mixing hydrogen with natural gas for use in power production and in 
residential and commercial buildings is among the possibilities with “some potential” for 
decarbonization in the DOE’s hydrogen “liftoff” report.275 Mixing hydrogen with natural gas up to 20% 
by volume for distribution in existing infrastructure is widely considered. An American Gas Association-
sponsored study has suggested that this fraction could be increased to 50%.276 
 
This application would involve burning hydrogen in homes for heating or cooking, or in gas turbines to 
produce electricity. Although the scale of these applications is different, both come with concerns that 
relate to the burning of hydrogen. These issues might appear unexpected, because, in principle, 
hydrogen combustion uses oxygen and only produces water: 
 
2 H2 + O2  2 H2O 
 

 
272 DOE 2022, page 145 and 146 
273 EPA 2022 
274 DOE 2022, page 133 
275 DOE 2023a, Figure 1, page 8 
276 ICF 2023 
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However, any type of combustion in air creates nitrogen oxides as byproducts, since air consists of 21% 
oxygen and 78% nitrogen. At the high temperatures produced by flames, chemical reactions produce 
nitric oxide (NO) and nitrogen dioxide (NO2). These molecules are collectively referred to as NOx, and are 
air pollutants with adverse health effects.277 NOx production typically increases at higher temperatures, 
and hydrogen flames typically burn at higher temperatures than natural gas flames. Furthermore, the 
amount of NOx formation depends on fuel-to-air ratios and combustor technology. When substituting 
natural gas with hydrogen, the flame temperature, optimal fuel-to-air ratio and ideal combustor 
configuration will change. Therefore, substituting natural gas for hydrogen creates the risk of increased 
NOx pollution in many cases, unless equipment is designed specially to limit NOx production.  
 
Another noteworthy challenge is leakage. As discussed in Chapters III and V, hydrogen leaks exacerbate 
global warming. In addition, hydrogen leaks from commonly used gas infrastructure at higher rates than 
methane does: an extensive literature review and experimental study commissioned by the California 
Public Utilities Commission (CPUC) indicates that hydrogen can leak through cracks, joints, seals and 
threads at rates 3.8 to 4.6 times higher than natural gas.278 

Furthermore, blending is often pitched as a way to reduce the climate impacts of natural gas. However, 
many studies suggest that only up to 20% of hydrogen can be blended into natural gas, whereas the 
aforementioned CPUC study concludes that hydrogen blending “becomes concerning as hydrogen 
blending approached 5% by volume”:279 at higher hydrogen percentages, end-use appliances may need 
to be modified, and older components and materials may be at risk of physical and chemical 
degradation by hydrogen.280 In addition, a Spanish study found that upgrading natural gas structure for 
hydrogen blending in the country would cost $100 million to accommodate 5% hydrogen, and over $750 
million to accommodate 20% hydrogen.281 Thus, it is unclear whether adding hydrogen even in a 5% to 
20% range, as is often proposed, is a suitable option for cost and safety reasons. Further, when burning 
hydrogen-blended natural gas, the majority of burnt material is still natural gas that emits CO2 and has 
associated natural gas leaks. The climate benefit is marginal to nil, as discussed below. 
  
In addition, when blending hydrogen, more hydrogen-natural gas mixture would have to be pushed 
through the gas distribution system to maintain a given rate of energy flow, which means increasing the 
pressure of the gas mixture relative to supplying natural gas alone. This complication relates to natural 
gas being more than three times as energy-dense per unit volume as hydrogen. Therefore, when 
hydrogen is mixed into natural gas, the overall energy density of the mixture decreases. Figure VI-4 
shows the energy per cubic foot in a hydrogen natural gas mixture compared to 100% natural gas as the 
fraction of hydrogen increases.  
 

 
277 EPA 2016 
278 Penchev et al. 2022 
279 Penchev et al. 2022, page 4 
280 Examples of degrada�on include hydrogen embritlement of steel components or degrada�on of polyethylene 
gas pipes. 
281 Mar�n 2023a and SEDIGAS 2023 
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Figure VI-4: Impact of mixing hydrogen on volumetric energy density of hydrogen-natural gas mixtures. 
Gas pressure is assumed to remain constant. 
 
As a result of the sharp declines in volumetric energy density at increasing hydrogen fraction, blending 
hydrogen would require more gas volume to deliver the energy flow of pure natural gas. Pushing these 
increased volumes through a heating system or gas stove would require a higher gas flow rate and 
hence higher pressures in the distribution system. These increased pressures would exacerbate possible 
hydrogen leakages, because data published by the California Public Utilities Commission show that gas 
leak rates are directly proportional to pressure.282  
 
As we have discussed in Chapter III (Figure III-3) and in Section a. of this chapter, hydrogen leaks have a 
climate impact. Such leaks can be significant if hydrogen is distributed in the natural gas system. For 
context, leaks in the transmission and distribution system account for about one sixth of natural gas 
leakage.283 If the analogous hydrogen leakage rate is 4 times that of natural gas,284 this would mean that 
on the order of 2% of hydrogen would leak. This does not include leaks at the point of use, such as 
cooking stoves or gas furnaces. Because hydrogen have only about 27% the energy density per unit 
volume, a larger volume of gas per unit time would have to be pumped through the gas pipelines to 
maintain the same rate of energy flow,285 creating the possibility of even higher leak rates. 
 
Hydrogen blending is being proposed as a method to reduce greenhouse gas emissions, but the actual 
emissions benefits of hydrogen blending are relatively marginal. This point is illustrated by Figure VI-5, 
which shows the calculated emissions intensity for blending grey, blue or green hydrogen with natural 
gas. The calculation assumes a hydrogen leakage rate of 1.86, which is four times the estimate of 
leakage in the pipeline part of the natural gas system;286 hydrogen leaks at the points of production and 
use have not been included in Figure VI-5. In any case, the density and 20-year global warming potential 
of hydrogen are much smaller than those of natural gas and because most of the energy still comes from 

 
282 Penchev et al. 2022, Table 1, page 12 
283 Alvarez et al. 2018, Table 1 
284 Penchev et al. 2022, page 24 
285 Penchev et al. 2022 
286 The natural gas pipeline leakage rate of 0.47% is from Alvarez et al. 2018; the es�mate of hydrogen leakage at 
four �mes the natural gas leakage is from Penchev at al. 2022. 
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natural gas. Leaks and CO2 due to natural gas dominate the total warming impact. Hydrogen leaks are 
just 1.2% of the warming impact in our estimates and would remain a small fraction even if leaks were a 
few times larger; in other words, the results in Figure VI-5 are not sensitive to assumptions about 
hydrogen leaks. This picture could change if the fraction of hydrogen increases well above 20% in 
existing infrastructure or if differentially greater leaking of hydrogen relative to natural gas occurs. 
Another important caveat is that the emissions impact of blended hydrogen and natural gas does not 
take into account the possibility of faster deterioration of the pipes when blending hydrogen. In this 
case, both natural gas and hydrogen leaks would be greater.  
 

 
Figure VI-5: Relative greenhouse gas emissions for one million Btu of delivered energy for natural gas 
alone and natural gas blended with 5% and 20% hydrogen by volume – for grey, blue, and green 
hydrogen. Absolute emissions for natural gas = 96.3 kg CO2/million Btu 
Source: IEER calculations, based on standard emission factors, and hydrogen production emissions as 
estimated in Chapter IV (based on the Argonne National Laboratory GREET model) and 2.7% natural gas 
leaks. 

A striking result of the analysis is that even at 20% hydrogen blending, greenhouse gas emissions are 
reduced by only 6% if green hydrogen is used. Greenhouse gas emissions remain about the same (to the 
nearest 1%), independent of hydrogen blending volume in the case of blue hydrogen. Emissions actually 
rise if natural gas is blended with grey hydrogen.  

The above analysis uses 2.7% natural gas leaks. Since the Biden administration as well as many 
corporations have set goals for reducing natural gas leaks, we performed a sensitivity check. If the 
natural gas leak rate of falls to 1% (with a correspondingly lower hydrogen leak rate), overall emissions 
would fall because in all cases the main source of energy and the main source of emissions is from 
natural gas burning followed by natural gas leaks (in CO2-eq terms). But the emissions for grey and blue 
hydrogen actually rise relative to natural gas alone. The following climate conclusions can be drawn 
from the analysis: 

• Blending grey hydrogen with natural gas makes the warming impact of the mix worse than using 
natural gas alone; 

• Blending blue hydrogen with natural gas makes no difference to the warming impact of the mix 
relative to natural gas; 
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• Blending green hydrogen with natural gas makes reduces the warming impact slightly – by about 
1.4% with a 5% blend and by 6.3% with a 20% blend; 

• Reducing natural gas leaks makes the relative emissions impact of grey hydrogen worse and 
could convert blue hydrogen from no benefit to an increase of emissions relative to natural gas 
alone.  

The degradation of natural gas distribution infrastructure must be added to these marginal to negative 
climate impact of hydrogen blending. Penchev et al. (2022) note that hydrogen can penetrate and 
embrittle certain types of steel and degrade medium-density polyethylene (MDPE) gas pipes. This 
degradation could lead to increased gas leakages if gas distribution infrastructure is not upgraded to 
resist the detrimental effects of hydrogen. Such leakage would further diminish the climate benefits of 
using hydrogen. Furthermore, leakages can create serious safety hazards if highly flammable hydrogen 
gas leaks and accumulates in closed-off areas. 
 
To summarize, blending hydrogen into natural gas creates the potential for increased NOx pollution, 
hydrogen leakage, and infrastructure degradation, while producing relatively marginal emissions 
reductions, if any. The main impact of such a policy would likely be to entrench natural gas use and 
possibly to degrade the safety of the natural gas system. 

The above considerations apply to blending in general. We now consider blending in residential 
applications and for peaking electricity generation using gas turbines. 

i. Blending for residential applications 

In residential settings, hydrogen could substitute natural gas for cooking, space heating, and water 
heating in homes with natural gas connections. In this setting, hydrogen is usually presented as a 
method to reduce greenhouse gas emissions without making any changes to homes. As discussed 
above, this is only true when using hydrogen that is blended with natural gas at less than 20% by 
volume. At higher hydrogen proportions, both pipes and appliances would need to be changed to ones 
that are specifically designed to accommodate hydrogen. At lower hydrogen mixing ratios, there is a risk 
of increased NOx pollution from stoves and heaters due to the increased flame temperature of 
hydrogen-fed systems.287 However, not much experimental information appears to be available on this 
risk of indoor air pollution. Beyond the possibility of indoor air pollution, there are other reasons why 
heating and cooking with hydrogen is undesirable. Many of these are summarized in a 2022 article,288 
which compiles 32 independent studies. Notably, the author excluded industry-funded research papers 
and found that no independently funded research supports the idea of substituting natural gas like-for-
like by hydrogen. The main reasons are that widespread hydrogen distribution would require extensive 
replacement or refurbishing of the existing gas pipeline network and heating homes with hydrogen is 
expensive at both a systems and consumer level. A follow-up study reached similar conclusions.289 
Furthermore, hydrogen heating has a high environmental impact,290 and moreover heating homes with 
hydrogen is inefficient. It would take almost 5 times more electricity to heat a home with 100% 

 
287 Leicher et al. 2022 and Slorach and Stamford 2021 
288 Rosenow 2022 
289 Rosenow 2023 
290 Slorach and Stamford 2021 



 113 
 

113 
 

electrolytic green hydrogen than with an efficient heat pump.291 In addition, electrifying stoves instead 
of burning hydrogen would eliminate indoor air pollution due to gas burning as an added benefit.292 
 
There are also environmental justice issues with adding hydrogen to natural gas for residential 
applications. Middle- and upper-income homeowners with gas heating are likely to take advantage of 
the various federal and state incentives to electrify their homes for economic and/or health reasons. 
The risk of low-income homeowners and especially low-income renters being stranded on a natural gas 
system are already significant. As the proportion of homes using natural gas falls, the costs of paying for 
the distribution system would fall on a diminishing number of households, causing gas rates to rise. 
Rates when natural gas customers decline to a small fraction of the present level could skyrocket from 
$10 or $15 per million Btu to $100 per million Btu or more.293 Adding hydrogen to natural gas would 
exacerbate the cost problem, add safety risks, and at best, perpetuate indoor air pollution risks from 
burning gas or at worst aggravate them.  
 
All in all, the decarbonization of buildings is a vast topic. Using hydrogen in this context is risky, costly, 
and environmentally and economically unjust. Blending hydrogen would have little or no climate 
benefit. Consequently, decarbonizing buildings through electrification, improved insulation and other 
methods is preferable from every point of view.294 

ii. Blending hydrogen with natural gas for peaking power production 

Energy and environmental justice concerns also arise when burning hydrogen in electricity-generating 
gas turbines; the location of these power plants correlates with historical redlining, and places elevated 
air pollution burdens on marginalized communities.295 These burdens can be increased when feeding 
existing gas turbines with a blend of hydrogen and natural gas, because using this blend causes 
increased flame temperatures that may increase NOx emissions up to 7 times.296 Such NOx emissions will 
likely be less of an issue for new turbines that are designed to burn hydrogen and can be engineered to 
minimize air pollution.297 

Besides air pollution, burning hydrogen is also generally inefficient. The most efficient natural gas plants 
are combined-cycle power plants: they burn natural gas in a gas turbine and use the hot exhaust gas to 
make steam that drives a steam turbine. The gas and steam turbines give it its name: “combined cycle”. 
While typical efficiencies of combined cycle power plants are in the 50% to 60% range, they can reach 
around 64% efficiency.298 However, making hydrogen entails losses – typically only about 70% of the 

 
291 A home with 50 million Btu per year natural gas use would require about the same amount of hydrogen, which 
would take about 23 MWh of electricity to produce (at 47 MWh per metric ton plus 10% to account for delivery 
energy and losses). The electricity requirements (assuming 90% natural gas hea�ng efficiency) would be about 4.7 
MWh, including 6% transmission and distribu�on losses, and heat pump coefficient of performance = 3). 
292 Lebel et al. 2022 
293 Makhijani et al. 2023 
294 While electrifica�on is generally the preferred approach, other op�ons such as seasonal thermal storage of 
renewable energy, including solar thermal energy and solar electricity that might otherwise be curtailed in autumn, 
are also available. See for instance the thermal storage system used by the Drake Landing Solar Community in 
Alberta, Canada at htps://www.dlsc.ca/how.htm  
295 Cushing et al. 2022 and Krieger et al. 2016 
296 Cellek and Pınarbaşı 2018 
297 Funke et al. 2021 and Haj Ayed et al. 2015 
298 Mitsubishi Power 2022 

https://www.dlsc.ca/how.htm
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primary energy (natural gas or renewable energy) is stored in the hydrogen fuel. Thus, even at the high 
end of efficiencies, the overall efficiency would be about 45%. 
  
Notably, using combined-cycle plants is not an option for peaking power production. Peaking refers to 
rapidly producing electricity at times of high demand, which occurs sporadically. Peaking plants 
therefore operate only a few percent of the of the hours in the year and need to be rapidly turned on 
and off when needed. Consequently, peaking natural gas power plants have only gas turbines, which at 
the high end operate just above 40% efficiency.299 When the losses involved in hydrogen production are 
taken into account, the efficiency of peaking generation would be well under 30%. 
 
Using hydrogen for Figure VI-6 shows a comparison of the cost of natural gas peaking generation with 
natural gas + 25% green hydrogen used in a gas turbine, and solar plus battery in a fully renewable 
system. The costs are for 2023 as estimated by the Wall Street firm, Lazard, which publishes periodic 
updates of levelized costs of energy generation and storage. 
 

 
Figure VI-6: Comparing the cost of three systems of peaking generation. Source: Lazard 2023, Slides 23 
and 33. 
 
Thus a 25% hydrogen blend with natural gas used in a turbine would cost about the same as utility-scale 
solar plus battery storage. The latter of these options would have zero emissions, whereas the hydrogen 
blend would have more than 90% of its energy be supplied by natural gas, such that more than 90% of 
the greenhouse gas emissions would remain. The above considerations do not factor in the increased 
cost or the potential for degradation of the natural gas infrastructure when hydrogen is added to it. 
 
Using hydrogen also increases the water requirements of electricity generation because hydrogen 
production requires a substantial amount of water as discussed in Chapter III. 
 
In short, using hydrogen blends in existing turbines will likely increase air pollution, is less efficient than 
using renewable electricity directly, and uses large amounts of water. There is minimal climate benefit if 
green hydrogen is used, no benefit or negative impact of blue and grey hydrogen blending respectively. 

 
299 GE 2023 
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Although these considerations disfavor the combustion of blends of natural gas and hydrogen, using 
pure hydrogen has some potential applications in power production if 100% hydrogen is used as a fuel. 
This application is discussed in the next section.  
 

iii. Using 100% hydrogen for peaking power generation 

Green or pink hydrogen can be used for peaking power generation with zero emissions (except for any 
emissions associated with making the capital equipment, which applies to all energy sources until the 
energy system is decarbonized). If this power is produced in fuel cells, it will be emissions-free. In 
addition, it could replace gas-fired peaker plants, thus addressing the environmental justice issues of air 
pollution and adverse health consequences that are associated with these plants. When replacing 
peaker plants with fuel cells, the water created in the course of hydrogen production can be recovered 
as well.  
 
We consider two aspects of this peaking power generation issue in this chapter: 
 

1. Opportunity cost of using hydrogen instead of solar energy plus battery storage for peaking 
power production;300 

2. Long-term (beyond about 2030) use of green hydrogen for peaking power production and 
possibly other power applications. 

 
The issues are most easily illustrated by considering the replacement of a typical peaking power gas 
turbine with zero emission generation: about 50 megawatts capacity, operating at 10% capacity factor 
and generating about 44,000 MWh per year (all numbers rounded).  

Peaking generation involves only short-term storage. This means using most or all of the stored energy 
within a few days and often on the same day, which is typical of peaking power production 

It is generally recognized that short-term storage alone cannot economically address all the variability of 
wind and solar power. Hydrogen can also be used as a long-duration energy storage medium, as 
discussed in the previous chapter. There are other forms of long-duration energy storage, including 
compressed air storage used a complements or substitutes for hydrogen. 

Peaking genera�on in the short-term (up to ~2030) 
Both green hydrogen produced with solar energy and solar energy plus battery can provide adequate 
peaking generation in a wide variety of situations. The roundtrip efficiency of utility-scale lithium-ion 
battery storage (charging from solar generation and discharging during peak demand) is about 86%.301  If 
the solar energy is used to make hydrogen and that hydrogen is used in high efficiency fuel cells, the 
roundtrip efficiency is about 50%. Thus, much more solar capacity (45 MW) would be needed to replace 
the gas turbine with green hydrogen than using the solar energy coupled with battery storage (about 26 
MW) – see Figure VI-7.  
 

 
300 Storage for peaking power produc�on is short-term batery storage.  
301 PNNL 2020. A range of efficiencies is cited in the literature. The DOE review of grid electricity storage cited here 
uses a middle of the range efficiency of 86%, which is also used in this report. 
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Figure VI-7: Solar generation capacity needed to replace a 50 MW peaking gas turbine with a solar + 
battery system or a green hydrogen + fuel cell system. 
Notes: 1. Gas turbine generation about 44,000 MW/year – about 10% capacity factor. 
2. Assumed solar capacity factor: 22% 
 
Viewed in another way, solar generation needed to make hydrogen for the fuel system could be used in 
with a battery storage system to replace all the gas turbine generation and have enough electricity left 
over to convert about 10,000 homes from natural gas heating and cooking to efficient electric heating 
and cooking, eliminating about 47,000 metric tons of CO2-eq emissions per year as well as in addition to 
reducing indoor air pollution. The exact comparison would depend on location and insolation, but the 
general conclusion that it is more efficient and climate friendly to electrify home heating with renewable 
electricity sources would apply since it is basically an expression of the relative efficiency of the two 
systems. 
 
Peaking genera�on in the longer-term (beyond ~2030) 
In the longer term, as most households are electrified and solar and wind generation constitute a large 
fraction of generation (40% to 50% or more), the above picture would change. That change would arise 
from a combination of factors. In most places, peaks of demand relative to supply302 would occur in the 
winter, likely during the night; in some places with very mild winters summer early evening peaks may 
still dominate. Demand in the spring and fall seasons would continue to be significantly lower than the 
peak seasons This seasonal mismatch between energy supply and demand would mean large surpluses 
of renewable electricity in those seasons. As a consequence, this electricity has to be curtailed or stored 
seasonally. While long-duration batteries are being developed, the goal of these batteries is to extend 
the time from a few hours to a few days of storage. In general, batteries are unsuitable for seasonal 
storage for several reasons; major factors include cost and scale of storage needed. 
 

 
302 In a system with large amounts of solar and wind complemented by storage, the most stressed �mes for supply 
are not necessarily the �mes of highest load; rather they would be �mes of high load rela�ve to variable supply 
and the state of storage systems. 
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There are several approaches to seasonal storage that could absorb seasonal solar and wind energy 
surpluses for useful purposes,303 including: 
 

• Compressed air storage; 
• Thermal storage in insulated cells underground to be recovered for cooling in the summer and 

heating in the winter; 
• Hydrogen, for a variety of applications. 

 
Given vigilance in keeping leaks minimal, using seasonal renewable electricity surpluses to make green 
hydrogen would not be in conflict with other direct uses of renewable electricity. It would also be low-
cost, since the electricity, the main cost of electrolytic hydrogen production,304 would be essentially free. 
The Biden administration has set a goal of a decarbonized electricity system by 2035, which implies a 
very swift ramp up of solar and wind; they are anticipated to be the main new additions to electricity 
generation capacity from primary energy sources.305 As a result, green hydrogen used in fuel cells could 
emerge as a useful approach to using seasonal surpluses of solar and wind energy to reduce overall 
primary energy requirements by roughly 2030 – earlier in some areas and later in others depending on 
the pace of deployment. Equally important, optimizing the various seasonal storage options, notably the 
three listed above, would minimize energy waste (losses due to curtailment), lower cost, and enable the 
filling of gaps in supply at times of high relative demand that are too expensive for batteries to fill. 
Finally, green hydrogen produced could also be used in industry for combined heat and power 
generation – a major use of natural gas in industry today. 
 
Producing green hydrogen with electricity that would otherwise be curtailed will necessarily be an 
intermittent operation. It is therefore important to choose an electrolyzer technology that can safely 
operate in an intermittent mode with frequent starts and stops. These criteria favor proton-exchange 
membrane and anion-exchange membrane electrolyzers. However even in these cases intermitent 
opera�on can dras�cally accelerate degrada�on, due to chemical reac�ons that happen while turning 
them off and back on. The electrochemical community is ac�vely researching methods to slow down this 
degrada�on and, consequently, prolong the life�me of electrolyzers.306 Such research is crucial to enable 
electrolyzers to respond to varying renewable energy supplies at scale. 
 
In contrast, intermittent operation of alkaline electrolyzers can pose serious safety hazards due to the 
risk of the electrolyzer forming explosive water-gas mixtures. Furthermore, alternative high-
temperature fuel cells such as molten carbonate and solid oxide fuel cells have longer startup times and 
are therefore less favorable for intermittent operations as well (see Fuel Cell section below). 
 
Roughly 20 million metric tons of hydrogen could be produced in the long-term from seasonal electricity 
surpluses in an economy in which wind and solar and the predominant primary sources and two-thirds 
of the curtailable renewable electricity were used for hydrogen production as a long-duration storage 
medium.307 What fraction of curtailable electricity is used for hydrogen compared to other long-duration 

 
303  Makhijani et al. 2024 (forthcoming) 
304 James et al. 2023 
305 NREL 2022c 
306 Kojima et al. 2023 
307 Modeling in Makhijani 2016 indicates that about 25% of electricity in a fully renewable, solar and wind 
electricity system with a small amount of hydropower (less than 2%) would be in the form of surpluses that would 
be curtailed. This es�mate may be on the high side since Maryland was modeled as an autarkic electricity system 
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storage methods like compressed air storage, pumped storage (hydropower), seasonal thermal storage 
or very long duration batteries is difficult to estimate at the present time.  

Fuel cells – a brief technical overview 
Much of the utility of hydrogen in the energy transition centers on its potential role as an energy carrier: 
it can be produced via electrolysis using renewable energy, stored, and used later in a variety of 
applications. Various durations and scales of storage are possible, potentially making hydrogen a flexible 
and valuable tool in the energy transition – provided it is green hydrogen (see Chapter IV) and leaks are 
kept low. 
 
Many of the important potential uses of hydrogen involve the use of fuel cells, which convert chemically 
stored energy from hydrogen into electricity. As such, these devices essentially operate in the reverse 
manner that electrolyzers do. In a sense, electrolyzers and fuel cells operate on a concept similar to 
batteries: electrolyzers are the energy storage aspect – like charging the battery; fuel cells are the 
energy use aspect – like discharging the battery and using the stored energy. A central difference is that 
the chemical energy produced by electrolysis in the form on hydrogen is sent out of the electrolyzer – to 
be used on site, transported to other locations, or stored for future use. Another major difference is that 
hydrogen can be transported to another location for use, whereas with a battery the recovery of energy 
occurs at the same place as the storage – that is, at the site where the battery is located.  
 
Most fuel cells are constructed in a manner that resembles electrolyzers, as is visualized in Figure VI-8; 
See Figure IV-2 in Chapter IV for comparison. 

 
Figure VI-8: Schematic depiction of a fuel cell. 
 
Like electrolyzers, fuel cells contain an anode and a cathode. These electrodes are supplied with 
hydrogen and oxygen gas (gas inlet ports not depicted in Figure VI-8). The anode converts hydrogen (H2) 
into protons (H+) and electrons (e−). The electrons travel through an external circuit towards the 
cathode, where they combine with the protons and oxygen to form water. Thus, the overall reaction in a 
hydrogen-fed fuel cell is: 
 
2 H2 + O2  2 H2O 
 

 
for simplicity. A total genera�on 7 billion MWh in 2050 is indicated for a highly electrified electricity system whose 
supply is predominantly solar and wind. Assuming 20% (1.4 billion MWh) would be curtailed and available for long-
dura�on storage and that two-thirds is used for hydrogen, about 20 million metric tons of electroly�c green 
hydrogen produc�on could be produced. 
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This reaction releases energy in the form of electricity. The theoretical voltage of this electricity is 1.23 
V: a slightly lower voltage than an AA battery. However, this voltage is often lower due to internal 
energy losses that are similar to those occurring in electrolyzers. Such losses give rise to an 
‘overpotential’ that reduces the output voltage of the fuel cell. The overpotential determines the overall 
efficiency of a fuel cell, which is given by: 

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 =
1.23 − 𝑜𝑜𝑜𝑜𝐸𝐸𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝐸𝐸𝐸𝐸𝑜𝑜𝐸𝐸𝑜𝑜𝑜𝑜

1.23
× 100% =

𝐸𝐸𝑓𝑓𝐸𝐸𝑜𝑜 𝐸𝐸𝐸𝐸𝑜𝑜𝑜𝑜 𝑜𝑜𝑜𝑜𝐸𝐸𝑜𝑜𝑜𝑜𝑜𝑜𝐸𝐸𝐸𝐸𝑜𝑜 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝐸𝐸
1.23

× 100% 
Many hydrogen-powered fuel cells will operate between 50% and 70% efficiency, thus producing 
approximately 0.6 V to 0.9 V.308 These voltages are much lower than the high voltages required for grid-
level electricity production or powering vehicles, but the outputs voltage can be increased by connecting 
multiple fuel cells in series. If this is done, the voltage is proportional by the number of fuel cells that are 
connected. 
 
Recall from Chapter IV that a voltage greater than 1.23 volts is needed for the electrolyzer when 
hydrogen is produced from water, resulting in energy loss. These losses compound on the losses that 
occur when using the hydrogen to create electricity in a fuel cell. It is the same with batteries where 
losses occur during charging and discharging. In the case of batteries, the “roundtrip efficiency” that can 
range from 40% to 90%, with the lower figure applying to certain long-duration storage technologies. In 
the case of hydrogen, the roundtrip efficiency range is between 30% and 60%. Both estimates exclude 
leakage (or charge or hydrogen).  
 
There are many types of fuel cells, some of which can be fed with other fuels than hydrogen. The five 
most important fuel cells for use with hydrogen will be described below, and alternative feedstocks will 
be noted when applicable. These fuel cells are depicted schematically in Figure VI-9. 

 
308 Some fuel cells can operate at higher efficiencies by capturing and using excess heat that the fuel generates. This 
type of opera�on is called “combined heat and power” (CHP) and can push overall fuel cell efficiencies to 90%. 
(Nguyen and Shabani 2020). Although capturing heat increases overall efficiency, capturing heat does not increase 
the output voltage of an electrolyzer. 
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Figure VI-9: The five most common types of fuel cells. 
 
The first of these fuel cells is the proton-exchange membrane fuel cell, which is essentially a reverse 
proton-exchange membrane electrolyzer because its cathode and anode are separated by a thin 
membrane that conducts protons. The catalysts on both the cathode and anode side are typically 
platinum-based. This fuel cell type operates at temperatures between 40 °C (104 °F) and 80 °C,309  at 
efficiencies between 50% and 70%.310 Proton-exchange membrane fuel cells take less than a minute to 
start up and are highly versatile: depending on how many fuel cells are connected, they can be deployed 
on a scale between a watt and 0.5 megawatt.311 These devices are relatively sensitive to contaminations 
in the gas feed, but this is only a concern when using fossil-derived hydrogen to drive the fuel cell; these 
feedstocks can contain carbon monoxide or sulfur contamination. 

The second type of fuel cells is the alkaline fuel cell, which operates like a reverse alkaline electrolyzer. 
Consequently, it uses platinum- or nickel-based cathode and anode catalysts, a diaphragm separator, 
and a highly concentrated potassium hydroxide solution that transports hydroxide ions (OH−) from the 
cathode to the anode. Because the device operates under alkaline conditions, its reactions are: 

Cathode: O2 + 2 H2O + 4 e−  4 OH− 
Anode: 2 H2 + 4 OH−  4 H2O + 4 e− 
Overall: 2 H2 + O2  2 H2O 

Alkaline fuel cells operate between 20 °C (68 °F) and 250 °C (482 °F), at 60% to 70% efficiency, and with 
a startup time below 1 minute.312  They are highly sensitive to carbon dioxide, which precipitates in the 
potassium hydroxide solution to form potassium carbonate. This sensitivity means that the cathode can 
only be supplied with pure oxygen or with air from which carbon dioxide has been scrubbed; such 
precautions add cost and complexity to the fuel cell system.313   

Another fuel cell type is the phosphoric acid fuel cell, which uses highly concentrated liquid phosphoric 
acid (H3PO4) to transport protons from the anode to the cathode. The phosphoric acid is contained in a 
porous, solid silicon carbide (SiC) matrix, which provides stability to the fuel cell.314 These devices 
operate between 150 °C (302 °F) and 220 °C (428 °F) to overcome the limited conductivity of phosphoric 
acid at lower temperatures.315 Their efficiency sits around 55%,316 but some of the produced heat can be 
extracted to increase the overall efficiency to 80%.317  A phosphoric acid fuel cell’s cathode and anode 
catalysts are platinum-based, and their startup time is higher than that of proton-exchange membrane 
and alkaline fuel cells. This type of fuel cell is less sensitive to carbon monoxide poisoning, which makes 
it more suitable for use with blue and grey hydrogen that may contain trace amounts of this gas. 

Another contamination-resistant fuel cell is the molten carbonate fuel cell, which can even be fed with 
carbon monoxide or methane.318  The reactions in this fuel cell are: 

 
309 Acar et al. 2022 
310 Singla et al. 2017 
311 Abdelkareem et al. 2021 
312 Acar et al. 2022 and TÜV NORD GROUP 2023 
313 Acar et al. 2022 
314 O’Hayre et al. 2016 
315 Acar et al. 2022 
316 Singla et al. 2021 
317 Acar et al. 2022 
318 Singla et al. 2021 and TÜV NORD GROUP 2023 
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Cathode: O2 + 2 CO2 + 4 e−  2 CO3
2− 

Anode: 2 H2 + 2 CO3
2−  2 H2O + 2 CO2 + 4e− 

Overall: 2 H2 + O2  2 H2O 

In these reactions, carbonate (CO3
2−) ions are produced using carbon dioxide, which travel from the 

cathode to the anode through a molten lithium or potassium carbonate that is contained in a lithium 
aluminate (LiAlO2) matrix.319 Because it takes a very high temperature to melt lithium and potassium 
carbonate, molten carbonate fuel cells operate between 550 °C (1022 °F) and 700 °C (1292 °F). Building 
up this temperature takes some time, which is why this type of fuel cell has a startup time of 10 
minutes. The high operating temperatures have both advantages and disadvantages. Advantages 
include the use of affordable nickel-based cathode and anode catalysts and the ability to cogenerate 
heat to increase its efficiency from 55% to 80%.320 Drawbacks include the highly corrosive nature of 
high-temperature carbonate salts and hydrogen and oxygen gases, which pose constraints on the 
materials that can be used to build molten carbonate fuel cells. Furthermore, these fuel cells have a 
relatively low power density, such that more fuel cells are required to achieve a given power output. 

The fifth and final fuel cell type is the solid oxide fuel cell, which operates like a reverse solid oxide 
electrolyzer. As such, it operates between 600 °C (1112 °F) and 1100 °C (2012 °F), has an efficiency of 
60%-65%, uses an yttria-stabilized zirconia (YSZ) solid oxide, and employs lanthanum strontium 
manganite and nickel-based YSZ catalysts.321  This fuel cell can handle carbon monoxide and methane 
inputs as well, but when operated with hydrogen, its reactions are as follows: 

Cathode: O2 + 4 e−  2 O2− 
Anode: 4 H+ + 2 O2−  2 H2O + 4 e− 
Overall: 2 H2 + O2  2 H2O 

Its startup time is relatively long (approximately 1 hour), which is why a solid oxide fuel cell would 
usually be used for constant operation. Despite the highly corrosive high-temperature conditions that 
limit which materials can be used, this type of fuel cell can be used to co-generate heat, does not 
require noble metal catalysts, and has long device lifetimes of up to 80,000 hours.322 

d. Transit buses 

Because of its energy content, hydrogen has also been explored for use as transportation fuel, 
specifically for use in transit buses and class 8 trucks. These applications will be discussed in the present 
and following section of the report, respectively. 

Using hydrogen as transportation fuel has important potential benefits. First of all, hydrogen can 
eliminate air pollution at the point of use if fuel cells replace diesel or other fossil fuels. If this were 
done, neighbors, bicyclists, and pedestrians would no longer have to breathe in diesel fumes, which are 
created in hazardous amounts in many communities. Furthermore, replacing diesel with hydrogen could 
reduce greenhouse gas emissions, thus making hydrogen a potential solution to decarbonize 
transportation.  

 
319 Acar et al. 2022 
320 Acar et al. 2022 
321 Singla et al. 2021 
322 Singla et al. 2021 
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Importantly, the reduced air pollution and greenhouse gas emissions of hydrogen would also be 
achieved when replacing diesel buses by battery electric buses. Therefore, it is important to compare 
both battery electric and hydrogen buses when deciding how to decarbonize passenger transportation. 
The comparison of emissions from battery electric and fuel cell vehicles depends centrally on the 
greenhouse gas emissions per kilowatt-hour of electricity and per kilogram of hydrogen. Both vary 
greatly. We have therefore illustrated the range of emissions per mile traveled using these sources: 

• Four electricity sources: 
o Average emissions per kWh from electricity generation in Oregon, a low-emissions 

state; 
o National average emissions per kWh from electricity generation; 
o Average emissions per kWh from electricity generation in West Virginia, a high-

emissions state. 
o Solar electricity; 

• The following hydrogen sources: 
o Steam methane reforming using methane in natural gas without CCS; 
o Steam methane reforming using methane in natural gas with CCS; 
o Electrolytic hydrogen using electricity sources as above. 

The electricity sources are chosen as heuristic illustrations of the variation in emissions from battery 
vehicles compared to fuel cell vehicles when the hydrogen fuel is made by electrolysis. They do not 
represent real-world charging situations. Rather, they illustrate greenhouse gas emissions corresponding 
to a low-emission, a medium-emission, and a high-emission electricity source. Actual emissions depend 
on the time of charging and the region of the grid that typically supplies the electricity at charging 
times. Emissions due to hydrogen production using grid electricity would correspond closely to average 
emissions in that grid region, since electrolyzers would normally operate with high capacity factors.  

We compare these emissions estimate with diesel vehicles. In all cases, we take methane leaks from 
natural gas systems into account, using recent data in the literature and the IPCC6 20-year warming 
potential for methane (82.5 relative to CO2). We also take into account methane leaks in the electricity 
generation system, for the natural gas portion of generation. All methane leaks are calculated at a single 
national rate based on system leakage of 2.7% of natural gas used.    

Finally, for the second part of our analysis, we also account for hydrogen leaks, using a 20-year effective 
warming potential due to indirect impacts of 33 relative to CO2. Hydrogen leaks vary greatly depending 
on the production and transportation methods, as well as on the end use. They tend to be lowest when 
the hydrogen is produced at the site where it is used. In contrast, hydrogen transported by truck (the 
typical method of bringing it to fueling stations) could result in leaks large enough to have a climate 
impact. We use a median leakage estimates for this part of the analysis (Figure III-2). 

Though battery electric buses (BEBs) and fuel cell electric buses (FCEBs) buses are relatively new, they 
have been around long enough to make a comparison possible. When making this comparison, it should 
be noted that both investment costs and operating costs have been and will continue to be affected by 
federal and state support, with the former having increased by recent federal legislation, specifically the 
Infrastructure Investment and Jobs Act and the Inflation Reduction Act. The new support in those laws is 
also not addressed here. 

Despite these complexities, the climate impact is central to considerations for changing from the 
present diesel-bus-centered transit systems to what are called zero-emission buses. No system is truly 
zero emissions on a life-cycle basis, since fossil fuels inevitably enter the picture because they are still 
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central to manufacturing, transportation, and electricity production. However, it is still essential to 
know: 

• the relative climate impact of BEBs and FCEBs in absolute terms and relative to present diesel 
systems and each other; 

• whether the climate impact can be made close to zero as the underlying primary energy system 
is decarbonized; 

• the environmental justice impacts in absolute and relative terms. 

The Alameda-Contra Costa Transit system in California (AC Transit) has done a side-by-side comparison 
of five different types of transit buses in actual service – diesel, diesel hybrid, battery-electric, relatively 
recent fuel cell, and “legacy fuel cell” buses.323 The National Renewable Energy Laboratory (NREL) has 
also evaluated several transit systems that have fuel cell buses, as well as conducting three evaluations 
of electric buses.324   

The evaluations of FCEBs cited above do not mention a hydrogen source. The AC Transit evaluation 
mentions a small solar electrolysis system – 65 kilograms per day;325 however, that is only enough for 
about two buses; it has a fleet of 36 FCEBs. The remainder of the required hydrogen is supplied by third 
parties.326 Since the vast majority of hydrogen in the United States is produced using steam reforming of 
methane (the cheapest source of hydrogen), the inference, in the absence of a specific mention, is that 
SMR without CCS is the source of FCEB hydrogen. This is also indicated by a very similar cost of hydrogen 
across the FCEB evaluations cited above (between $8 and $9 per kilogram). 

To analyze the impact of FCEBs and BEBs more explicitly, Figure VI-10 shows the CO2-equivalent 
emissions of the BEBs compared to the FCEBs per mile for the electricity and hydrogen sources named 
above. The operational data for Figure VI-10 are primarily from field evaluations.327 The impact of 
hydrogen leaks are considered separately in Figure V-11. As anticipated, climate impacts are highly 
dependent on the electricity source. For example, the West Virginia electricity case is shown as an 
example for a coal-intensive electricity supply. In practice, those emissions would not apply almost 
anywhere in the United States on an annual average basis.328 The coastal region of the Western 
Interconnect is more likely to be similar to the “Oregon grid” emissions values since the northwest has a 
large hydro supply and California has a large solar supply as well as some hydro from the Columbia River 
region. 

 
323 AC Transit 2022 
324 NREL 2021a 
325 AC Transit 2022 
326 AC Transit 2021, page 5 and 7 
327 AC Transit 2022 
328 Specifically, West Virginia is part of the PJM grid that stretches from Chicago to the mid-Atlantic region; the 
emissions characteristics of the PJM grid, the largest in the United States, are quite close to the national 
average. But being a large grid, charging-related emissions would depend significantly on the region and the time; 
thus West Virginia may well have higher emissions for bus-charging than the PJM average, but if charging is at 
night, nuclear, combined cycle gas, and some hydro and wind would be a larger part of the supply resulting in 
lower emissions per mile.  
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Figure VI-10: CO2-eq emissions per mile comparison of a battery electric bus (BEB) with a fuel cell electric 
bus (FCEB) for various fuel sources (lifecycle basis) for transit buses. Diesel bus CO2 emissions shown for 
comparison. The “national elec.” Is typical of most situations in the United States. The West Virginia 
electricity case is shown as a heuristic example of a high-coal generating system. 
Notes: 1. Electric bus efficiency: 0.46 miles/kWh; FCEB efficiency: 8 miles/kg H2, based on AC Transit and 
NREL field evaluation data using the higher end of the experience in various trials (AC Transit 2022). 
2. Electrolysis efficiency: 70%: energy requirement: 47.7 kWh/kg H2. Compression of hydrogen for 
transport and for fueling is taken into account at 1.9 kWh/kg and 1.87 kWh/kg respectively. 
3. Steam methane reforming emissions calculated from Argonne National Laboratory (Figure 2 and Table 
4), by adjusting for higher leaks (2.7% v. 1%  and 20-year GWP (82.5) v. 100-y GWP (29.8) – both GWPs 
are from IPCC Sixth Assessment report). CCS-related emissions also adjusted for methane leaks. No 
mitigation of methane leaks is assumed. 
4. Grid emissions are calculated as follows: The total of direct CO2 emissions due to all fossil fuel 
generation is divided by the total generation from all sources. Methane leaks at a rate of 2.7% are 
attributed to the total natural gas use and the 20-year warming potential of 82.5 is applied to obtain the 
CO2-equivalent attributable to natural gas generation due to leaks.  
5. Solar energy CO2 equivalent emissions are taken as zero since there are no on-site or process-related 
emissions. Solar panel production and installation-related emissions are not taken into account, even 
though true life-cycle assessment would include them. This exclusion was done to maintain comparability 
to blue and grey hydrogen CO2-eq emissions, which are taken from the Argonne National Laboratory’s 
GREET model. The GREET model includes upstream fuel-related emissions, notably methane leaks, but 
does not include emissions associated with capital investment in hydrogen production or CCS. 
6. Reference diesel emissions based on 3.99 miles per gallon from AC Transit (2022), Figure 8. 

Figure VI-10 shows that, presently, BEBs are superior to fuel cell electric buses in terms of emissions in 
most scenarios, even when using grid electricity. A notable exception is using hydrogen from steam 
methane reforming + CCS (blue hydrogen), but this technology is not a reality yet on any scale (there has 
been one CCS demonstration project for hydrogen where the CO2 was used for stimulating oil 
production; see Chapter IV). Further, the Argonne GREET model assumes a 96% efficiency for CCS, which 
is not borne out in practice across a wide variety of CCS demonstration projects; these projects indicate 
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a capture range of 30 to 80% (rounded).329 As a first approximation, blue hydrogen FCEBs may be 
considered typically equivalent to BEBs charged with grid electricity. Given the wide variation in 
electricity-related emissions and the fact that blue hydrogen is not a commercial reality, the practical 
comparison must be of BEBs with grey-hydrogen-fueled FCEBs. Further, grid electricity emissions are 
projected to decline steady until they reach zero by 2035. As a result, BEBs would be clearly superior 
over the lifetime of the bus. 

Without CCS, fuel cell buses using commercial hydrogen steam methane reforming are only somewhat 
better than diesel buses. When instead considering electrolytic hydrogen, battery buses also emit fewer 
CO2-equivalents than fuel cell buses for each electricity grid mix. Notably, the absolute emissions 
difference between these technologies diminishes for cleaner electricity grid. In fact, when accounting 
for fully decarbonized solar energy, BEBs or FCEBs both cause zero emissions and are therefore superior 
to all other cases by a big margin. 

This picture changes when we add the climate impact of hydrogen leaks, which are discussed in detail in 
Chapter III. In this section, we take the plausible low and high leakage estimates in the context of 
delivering compressed hydrogen by truck and fueling this hydrogen into FCEBs. Table VI-1 shows those 
estimates for three types of hydrogen, since leaks depend on production method as well. 

Table VI-1: High and low estimates of hydrogen leaks for fueling transit buses. 

 Hydrogen production method Leak estimate 
 
CO2-eq/mile 

Grey H2 (Note 3) 7.97%          0.33  
Blue H2 (Note 4) 8.45%          0.35  
Electrolytic H2 (Note 5) 9.93%          0.41  

Source: Figure III-2 for leak rates and Ocko and Hamburg 2022 for the global warming potential.  
Notes: 1. We use a 20-year global warming potential 33. See Chapter III.  
2. Compressed hydrogen transport from the production to the fueling depot is assumed for all production 
methods.  
3. Grey hydrogen leak components are: Production: 0.71%,; compression 0.19%, transportation to fueling 
depot 1.52%; storage at the depot 4.25%; on-board leaks 1.52%, yielding totals of 7.97%. 
4. Blue hydrogen leak components are: Production: 1.22%; the other components are the same as grey 
H2, yielding totals of 8.45%. 
5. Electrolytic hydrogen leak components are: Production: 2.83%; the other components are the same as 
grey H2, yielding totals of 9.93%. Leaks are equal for all electrolytic H2 since leaks do not depend on the 
source of electricity. 
6. An efficiency of 8 miles per kilogram of H2 is assumed, consistent the with analysis of FCEBs above to 
obtain leak rates per mile, which is then translated into CO2-eq at a GWP of 33. 

Figure VI-11 shows the impact of adding the median estimate of hydrogen leaks to the other elements 
of warming impacts. Note that with addition of leaks, the supposed advantage of blue hydrogen with 
respect to batteries for transit buses disappears. There is some uncertainty in leak estimates (see Figure 
III-2 error bars), but the other warming elements are so much higher that the relative merit of the of the 
different FCEBs remains unchanged. 

 
329 IEEFA 2023. The extremely high CCS capture assump�on is a significant flaw in the GREET model as of this 
wri�ng (late 2023). 
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Figure VI-11: Effect of hydrogen leaks on transit bus warming impact. Sources: See notes to Figure VI-9 
and Table VI-1 above. 

Some aspects of transit bus cost and opera�ng expenses 
In addition to emissions, there are multiple other considerations when evaluating battery electric buses 
and fuel cell electric buses. For example, the AC Transit evaluation cited above showed a $0.91 higher 
operating cost per mile (including fuel cost) for FCEBs than BEBs before any zero-emission credits were 
applied. The vast majority of the cost difference (80%) was due to the higher fuel cost for FCEBs. 
However, BEBs had a shorter range: 180 miles, compared to 300 miles for FCEBs. The relative economics 
will thus depend on the cost of buses and state and local incentives, and the cost of fueling 
infrastructure, in addition to the operating costs.  

The second concern of range has been a factor historically for Battery Electric Buses (BEBs). For instance, 
the U.S. electric bus manufacturer Proterra’s first model was a hybrid battery-fuel-cell bus. This bus 
model has now been discontinued and, nominally, the range issue has been addressed. For instance, 
Proterra makes the ZX series of battery buses with ranges from 220 to 340 miles of range.330 The need 
for range varies by city and route, but an indicative example is the AC Transit case: diesel buses average 
250 to 300 miles per day in the AC Transit region in the Bay Area in California. At the upper end of the 
range of BEBs, there appears to be some margin for loss of range. These are nominal ranges at specified 
ambient weather and operating conditions. Both BEBs and FCEBs lose range in cold weather, especially 
below freezing, but BEBs lose a larger fraction than FCEBs.331 A 10 oF temperature drop increases fuel 
consumption by between 3.3% and 21% depending on the bus and the baseline ambient temperature. 
Comparable loss of efficiency for FCEBs is between 5.7% and 12.8%. There is also some loss of range in 
warm weather, when air-conditioning is needed.332  

The lower operating cost of BEBs means that additional investments could be made to accommodate 
the need to maintain range in cold weather. For instance, at 80,000 miles per year, the added annual 

 
330 Proterra 2023 
331 Henning et al. 2019 
332 Henning et al. 2019, Table 4 and 5 
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operating cost of FCEBs relative to BEBs, based on AC Transit data, was about $73,000 per bus. The 
present value of these added costs over five years, discounted at 3%, is about $333,000 per bus. A 5% 
discount rate gives a present value of about $315,000. If the weather-related upgrades cost more than, 
say, $300,000, then fuel cell buses would be more economical; otherwise BEBs would remain lower cost. 

An example of additional investments is top up induction charging at stops where many passengers get 
on and off; this could provide a modest amount of added range. For example, induction charging was 
installed in Wenatchee, Washington to increase the range of battery buses from 180 to 300 miles.333 A 
mix of battery buses and trolley buses powered by overhead wires could also be used. For instance, King 
County, Washington plans to electrify its public transit in this way, retaining electric trolley buses and 
adding battery electric buses. Such approaches could overcome range and weather issues, while 
retaining the efficiency and climate advantages of battery-electric vehicles. 

In sum, with the improvements in range and available means to deal with loss of range in cold weather, 
climate and operating cost considerations would appear to favor electric public transit. The demand for 
hydrogen in this sector would likely be modest. 

i. Opportunity costs of using FCEBs instead of BEBs 

Until there is enough solar and wind energy on the grid to enable large amounts of hydrogen 
production, using solar energy to make hydrogen for buses has an opportunity cost in the short and 
medium term. This cost stems from an inevitable choice: one can use renewable energy to make 
hydrogen or one can use it to decarbonize other sectors. This opportunity cost will be explored in the 
present section. 

In the short and medium term, there are many uses that need to be decarbonized and would provide 
larger climate benefits than using renewable energy to make hydrogen for vehicles where battery use is 
feasible. To illustrate this point, we compare the use of renewable electricity to make hydrogen for a 
fuel cell bus while continuing to use natural gas for residential heating (Option 1) with using the same 
amount of renewable energy to electrify heating in natural gas heated homes while charging electric 
buses from the grid with average CO2 emissions (Option 2). This calculation shows the opportunity cost 
of using electricity for hydrogen buses during a period when there are competing decarbonization 
needs. Another way of saying it that it provides a way to prioritize decarbonization needs.  

Figure VI-12 shows the results of the analysis for buses used for 80,000 miles per year. Using solar 
energy to make hydrogen for fuel cell buses has about 500 metric tons more emissions per year than 
charging the bus with national average grid electricity and using the same amount of solar energy for 
home electrification. 

 
333 Hampel 2021 
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Figure VI-12: Comparison of two options for using solar energy – an FCEB or converting natural gas 
heated homes. Notes: National average natural gas use per home using natural gas = 81 million Btu.334 
Number of homes using natural gas heating = 59.2 million.335 
 

In other words, Figure V-12 shows that emissions from a grid-charged bus and homes electrified with 
renewable energy are about six  times lower than using the renewable energy to make green hydrogen 
for a fuel cell bus and continuing to use natural gas for heating. About 80 homes could be electrified 
with renewable energy for every bus using hydrogen in fuel cells for 80,000 miles per year. 

In addition to these greenhouse gas benefits, there are, other dimensions to the issue that must be 
considered. Notably, electrifying natural gas homes reduces indoor air pollution (including organic 
contaminants, nitrogen oxides and carbon monoxide) that causes significant health harm, particularly in 
low-income households, as many recent studies have documented.336 At the same time replacing diesel 
buses with battery buses would reduce air pollution. These would also be achieved with FCEBs. Overall, 
there are opportunity costs in terms of adverse health outcomes due to indoor air pollution of choosing 
FCEBs over BEBs. 

Charging a battery electric bus with present-day grid electricity implies nitrogen oxide and particulate 
emissions and in many areas sulfur dioxide emissions as well. Since fossil fuel power plants are located 
disproportionately in environmental justice and rural communities (or both),337 there is a strong 
argument for giving preference to conversion of natural gas heated homes in those communities so that 
they can get the benefit from indoor air pollution reduction and at the same time prioritizing conversion 
of natural gas peaking plants to solar electricity plus battery storage as discussed in the previous section. 

 
334 EIA 2021 
335 Census 2021 
336 A number of publica�ons on indoor air pollu�on from natural gas are cited in Chapter III of Makhijani et al. 
2023. This chapter also specifically has data on the incidence of indoor air pollu�on, including carbon monoxide, 
due to cooking stoves in low-income homes in Maryland. 
337 Cushing et al. 2022 
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e. Class 8 trucks 

Another potential use case for hydrogen as a fuel is Class 8 trucks. These trucks are the heaviest truck 
category and are therefore also referred to as heavy-duty trucks. Class 8 trucks come in a variety of 
designs. The most conducive for fuel cell versions due to range, weather, and operating cycle would be 
long-haul Class 8 trucks whose 24-hour mileage could run to 500 miles or more, if operated by more 
than one driver during a single day. Because these trucks are essentially used continuously under these 
circumstances, charging time becomes a significant issue. 

Unlike transit buses, there is not a lot of operating experience with battery electric Class 8 trucks (BE8 
truck) or even fuel cell Class 8 trucks. The ones on the road, such as Volvo Class 8 electric trucks have 
ranges less than 300 miles. Because of this lack of data and to avoid relying on manufacturer claims of 
future performance in terms of range and fuel efficiency, we have used an Argonne National Laboratory 
has a prospective evaluation of Class 8 trucks for the year 2025.338 The study considers different truck 
types with different duty cycles (especially whether they are used for single or multiple shifts), which we 
will also consider for this analysis.  

Analogous to our analysis for buses, we will first evaluate greenhouse gas emissions for battery and fuel 
cell trucks. Since the basic pattern is similar to transit buses, we show a summary analysis with national 
average electricity-related greenhouse gas emissions and median estimates of hydrogen leaks in Figures 
VI-13. Since Battery-Class truck, Fuel Cell Class 8 truck, and diesel truck efficiency estimates are for the 
year 2025, the electricity grid estimates for that year, based on the Energy Information Administration’s 
Annual Energy Outlook have been used.339 Our analysis is narrowly constrained to greenhouse gas 
emissions, and therefore ignores differences in fueling/charging time between hydrogen and battery 
trucks. These times required to ‘fill up’ a truck with either hydrogen or electricity are dependent on on-
site charging and fueling infrastructure, and will need to be considered separately when comparing 
different truck technologies. 

 

 
338 Argonne 2021 
339 EIA2023c 
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Figure VI-13. Comparative warming impact of Class 8 trucks for projected 2025 fuel efficiencies and grid 
emissions. Source: Argonne 2021 and EIA 2023c; leak estimates as for transit buses. 20-year global 
warming potentials used for hydrogen and upstream methane emissions. 
 

 

Figures VI-13 indicates that fuel cell trucks fueled with blue hydrogen will have greater emissions than 
new, efficient diesel buses. This rather surprising result is due to the fact that near-future diesel Class 8 
combination trucks assumed in the calculation would be about 30% more efficient than the present 
average are compared to fuel cell trucks. Battery electric trucks, with 2025 estimated fuel efficiency and 
grid emissions would have about the same warming impact as a diesel truck and significantly lower than 
a fuel cell truck. However, it should be noted that that even though the battery truck warming impact 
would initially be about the same as a diesel truck, in an increasingly cleaner electricity grid could make 
the impact of the truck much smaller throughout its lifetime.  

Despite these differences in emissions, both batteries fuel cell electric trucks have an important 
environmental justice advantage: they both significantly reduce tailpipe air pollution when displacing 
diesel trucks. Crucially, battery and fuel cell trucks do not emit particulates from fuel combustion, 
unburned hydrocarbons, and nitrogen oxides pollution at the point of use. Thus, they would reduce air 
pollution in communities all over the county, with either battery or fuel cell trucks.  

Beyond air quality implications and carbon emissions, there are other factors that may differ between 
battery and fuel cell trucks. For example, range and weather are major, related factors that can affect 
the choice between battery electric and fuel cell Class 8 trucks. Fueling time can also be a factor.  

Several these factors were analyzed by the National Renewable Energy Laboratory,340 which has made a 
total-cost analysis of a variety of vehicles, including long-haul (750-mile and 500-mile rated ranges) and 
short-haul (300-mile range) Class 8 battery and fuel cell vehicles that are driven for one shift or multiple 
shifts. While present estimates indicate that the first cost of battery electric vehicles would be 
considerably higher than diesel trucks, this increased cost is overcome in essentially all cases by lower 
fuel and lower maintenance costs in all cases except the 750-mile rated range when driven for multiple 
shifts in a day. In the latter case, the lower payload of the battery truck (due to higher battery weight) 
and the long “dwell” time for charging when the truck must wait are large enough to more than negate 
the fuel and maintenance cost advantages of battery trucks.  

The relative merits of long-distance, multiple-shift heavy duty fuel cell trucks relative to battery-electric 
trucks must be seen as tentative since there is little experience with them. In this comparison, the real 
issue in such cases is the loss of revenue due to charging or refueling time. This cost difference can be 
mitigated by accurately accounting for the social cost of carbon emissions. This point is illustrated by a 
lifecycle cost analysis of Class 8 trucks estimated that a typical truck might have three owners (a large 
fleet, a small-fleet, and an individual-owner operator) and be operated for a total of about 1.5 million 
miles over 15 years.341 

Using these lifecycle figures, we can calculate the greenhouse gas emission differences per year 
between a battery electric truck charged from the electric grid (national average emissions) and a fuel 
cell truck with hydrogen made from natural gas with no CCS. The former emissions would start at about 
140 metric tons CO2-eq per year and go to zero by 2035 if the national goal of decarbonizing the grid is 

 
340 NREL 2021b 
341 Research and Markets 2019 
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achieved. The latter would decline slightly due to the plan to reduce methane leaks by 30% by 2035. 
Overall, the cumulative difference over the life of the truck over 15 years (i.e. by 2038) would amount to 
about 2,000 metric tons of CO2-eq. At $100 per metric ton for the social cost of carbon, the difference 
amounts to over $200,000 in the life of a single truck. The difference would be reduced with blue 
hydrogen fuel trucks, but it will take years before a significant quantity of blue hydrogen is produced 
because CCS facilities linked to hydrogen production do not yet exist at scale. It would also require a 
hydrogen fueling infrastructure for a very limited class of freight transport, given that the economics and 
climate aspects favor battery vehicles in practically all other cases except certain long-haul trucks that 
can legally be driven for up to 8 hours without mandating a 30-minute break for truckers to rest and fuel 
their vehicle.342 

Given the considerations above, we assume that battery trucks would be used where feasible – that is 
for short and medium distance trucks that operate normally on one or two shifts (rather than three) per 
day, drayage trucks, and the like. Only trucks operating long distances, for three shifts a day and possibly 
long-distance single-shift trucks operating in very cold weather might need to be fuel cell trucks. The 
technology is evolving fast. The CEO second largest European truck manufacturer, MAN, expects that 
the role of fuel cell trucks will be limited to those with the largest loads such as large wind turbines 
which can weight 150 to 250 metric tons; this is far above the 40 ton load for normal Class 8 trucks.343 

All combination trucks travelled about 179.8 billion miles in 2020, up from 175.3 billion miles in 2019.344 
This figure includes Class 7 and Class 8 trucks – the latter are about 92% of the total, however Class 7 
and 8 trucks include all manner of vehicles from large school and transit buses to agricultural tractors, to 
construction equipment, to municipal waste collection vehicles, to tractor-trailers used to haul freight, 
the main concern of this section. Roughly half of vehicles in the heavy-duty vehicle category are freight 
related.345 Overall, a little over 10% of heavy-duty vehicles operate with a range of more than 500 
miles.346  All others operate at lesser distances, in which case the need for fuel cell trucks would be low 
such in regions of very cold winters where range may be degraded in battery vehicles to an 
unacceptable extent. Lower operating cost would be the major reason for such a choice. For instance, 
the CEO of Europe’s second largest truck manufacturer, has stated that “80% to 90%” of logistic trucks 
would be battery vehicles. Finally, in the long-distance category the main attraction of a fuel cell truck 
relative to a battery truck would be one that is operated in multiple shifts per day requiring quick 
refueling times; this would favor fuel cell trucks, at least given present technology. 

Given the above an assumption that 10% of Class 8 vehicle miles would be fuel cell trucks – mainly those 
operating multiple shifts and large distances – provides a reasonable estimate, though admittedly rough. 
At present efficiencies of fuel cell trucks (about 7 miles per kilogram of hydrogen) hydrogen demand for 
10% of the 2019 miles would amount to about 2.5 million metric tons per year. 

 
342 DOT 2022 
343 Mar�n 2023b 
344 Unless noted, the rest of this paragraph is based on tables in ORNL 2022, which is a database for transporta�on-
related tables. Table numbers are cited in the paragraph. The en�re set of tables can be downloaded in 
spreadsheet format at htps://tedb.ornl.gov/wp-content/uploads/2022/06/TEDB_40_Spreadsheets_06012022.zip  
345 Inferred from ORNL 2022 Table 5.8 by including vehicles in the following categories: “For hire” , 
“manufacturing”, “wholesale” , and “leasing”, with an addition of 5% to account for tractor trailers in other 
categories. 
346 ORNL 2022, Table 5.7 

https://tedb.ornl.gov/wp-content/uploads/2022/06/TEDB_40_Spreadsheets_06012022.zip
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The Federal Highway Administration projects growth in combination truck miles at 1.6% per year;347 
however this is not broken down by range of operation, which is the necessary parameter for estimating 
hydrogen. Taking it at face value would give a 2050 hydrogen demand for fuel cell trucks of about 4 
million metric tons. If supply chains are shortened, as resilience would seem to require, the requirement 
may be considerably lower; we will assume 3 million metric tons at the lower end for estimation 
purposes. 

f. Other transportation modes 

For non-land-based vehicles such as ocean-going ships and aircraft, compressed hydrogen has too low a 
volumetric density to be useful as a fuel. In case of airplanes, cryogenic hydrogen may be considered, 
while ocean-going ships might run on hydrogen-derived ammonia. Ammonia (NH3) is made from 
hydrogen and nitrogen and can be converted to nitrogen and water in fuel cells to generate 
electricity.348 Alternatively, ammonia can be combusted in turbines for motive power. As also 
highlighted in Chapter IV, at current turbine development levels, burning ammonia can create the 
greenhouse gas nitrous oxide (N2O) and other nitrogen oxides (NOx) that cause air pollution.349 In 
addition to ammonia, methanol produced from green hydrogen could be used as a fuel for aircraft and 
ocean-going ships. 

For transportation modes other than road transport, the general caveat about round-trip efficiency 
applies: as outlined earlier in the transportation section, battery vehicles are much more efficient based 
on the use of primary energy than fuel cell vehicles. This insight can be applied to many transportation 
modes. For example, trains powered by electricity via wires are very common, but they now need to be 
compared with newly-developed fuel cell trains. Likewise, ferries transporting people and vehicles have 
been developed in both battery and fuel cell versions. Furthermore, short-haul battery aircraft are being 
developed, including by the National Aeronautics and Space Administration (NASA).0 For each of these 
applications, it is reasonable to assume that when direct use of electricity is possible, electrification will 
be the preferred option from a carbon emissions standpoint. This means that fuel cells or other 
hydrogen technologies would only be favorable if other considerations tilt the scales in their favor. 
However, electrification of long-haul aircraft of the type that carry people and cargo across continents 
does not seem like a realistic prospect at present. 

Two examples where hydrogen might play a role are long-haul passenger aircraft and large ocean-going 
cargo ships: these types of transport require storing energy at high weight-based energy densities. 
These applications would drive up hydrogen demand. For example, aircraft account for 11% of US 
petroleum consumption. An additional 2% is used in large ships, adding up to over 2 million barrels of oil 
a day for aviation and shipping. Aircraft have becoming steadily more efficient over the decades; 
container cargo has made shipping more efficient. As a result, the amount of fuel needed does not 
increase in proportion to increased usage. 

Avia�on fuel 
Liquid hydrogen as well as hydrocarbon fuels, called sustainable aviation fuels from a variety of sources 
have been proposed for aircraft as a fuel for jet engines.350 Smaller aircraft that use it to generate 

 
347 DOT 2021. While the referenced forecast is for 20 years, we have used the growth rate for 27 years so as to 
arrive at a rough es�mate for the year 2050. 
348 Jeerh et al. 2021 
349 Kobayashi et al. 2019 and Bertagni et al. 2023 
350 IATA 2019 
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electricity in fuel cells are being commercialized,351 as are battery powered aircraft;352 the latter are 
more experimental, given the lower energy density of batteries and the weight penalty that implies. 
Liquid hydrogen has almost three times the energy density per unit mass compared to jet fuel but only 
about one-fourth the volume density. As a result, while weight of the fuel required is lower making for 
higher efficiency the volume is considerably higher, requiring aircraft redesign.353 Airbus has the most 
ambi�ous program for hydrogen as an aircra� fuel.354 

While use of hydrogen as a fuel in aircra� would eliminate the CO2 emissions associated with jet fuel, 
there will be more water vapor, which will have a warming impact, notably for aircra� that fly in or close 
to the lower stratosphere. Thus, hydrogen will not eliminate warming impact of large aircra� but reduce 
is significantly.355 This impact will be in addi�on to the warming impact of any hydrogen leaks. 

Hydrogen and biomass have also been proposed as feedstocks for synthe�c aircra� fuel.356 In this case, 
the carbon in the biomass is simply re-emited to the atmosphere. Whether it would be a “net-zero” fuel 
depends on a number of factors, including land use, soil carbon loss (or possibly enhancement), possible 
increase in conver�ng forested or other non-agricultural land to food cul�va�on, and the sources of 
biomass. Using hydrogen for aircra� fuel also raises the risk of exposure to harmful chemicals, because 
current fossil-based jet fuel contains harmful aroma�cs like benzene, toluene, ethylbenzene and 
xylene.357 These chemicals are par�cularly relevant for Environmental Jus�ce communi�es, as 
exemplified by historic toluene exposure stemming from plas�cs recycling.358 Furthermore, some 
researchers have highlighted that toluene is used to produce fuels called “liquid organic hydrogen 
carriers”.359 Although the both widespread use of such hydrogen carriers and the poten�al required 
addi�on of organics to future synthe�c aircra� fuel are far from certain, possible exposure to these 
chemicals is an important environmental jus�ce concern, par�cularly as it would likely exacerbate the 
harm to communi�es already overburdened with toxic pollu�on. 

Ocean-going ships 
Hydrogen in the form of ammonia (NH3) has been proposed as a fuel for ocean-going ships such as 
container cargo ships; it would be burned to replace the petroleum derived fuels.  

Nitrous oxide can form during combus�on under adverse condi�ons (such as engine startup and low-
power opera�on). Nitrous oxide is a powerful greenhouse gas with a global warming poten�al of 273 
rela�ve to CO2,360 and is formed with the amount varying according to the condi�ons of combus�on. 
Bertagni et al. (2023) have evaluated the amount of nitrous oxide forma�on at which burning ammonia 
would the same impact as the global average greenhouse gas emissions resul�ng from fossil fuel use. 

 
351 Cox 2023 
352 NASA 2022 
353 IATA 2019 
354 IEA 2022, page 55 
355 IATA 2019 
356 IEA 2022, page 55 
357 CDC 1995 
358 Booker et al. 2022 and Earthjus�ce 2023 
359 Akhtar et al. 2021 
360 The 20-year and 100-year global warming poten�al values for nitrous oxide are iden�cal. 
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They concluded that just 0.4% of ammonia conver�ng to nitrous oxide would equal the warming impact 
of the fossil fuel replaced.361 

If fuel oil for ships in the United States were replaced by ammonia, CO2-eq emissions amoun�ng to 29.4 
million metric tons in 2021 would be avoided.362 This corresponds to 400 trillion Btu of fuel oil which 
would be replaced by about 19 million tons of ammonia (requiring about 4 million tons of hydrogen).  

However, whether there would be a net reduc�on of warming impact is a more complex ques�on. The 
warming impact of nitrous oxide from ammonia use would equal the fuel oil emissions if about 0.6% of 
the ammonia turned into nitrous oxide. That is even before accoun�ng for the climate impact of 
hydrogen leaks during hydrogen and ammonia produc�on. Consequently, if the goal is a significant 
reduc�on of warming impact, nitrous oxide would have to be controlled very stringently while 
simultaneously strictly limi�ng hydrogen leaks. For instance, there would be no room for nitrous oxide 
emissions whatsoever if hydrogen leaks were 5%. And, at 2% hydrogen leaks, no more than 1 out of 
2000 molecules of ammonia could result in nitrous oxide emissions (all values rounded to one significant 
figure).363 

Alterna�ves that could be considered include electric container cargo ships, which have been built for 
coastal transport, though a much smaller size than typical ocean-going container ships.364 Larger 
container electric ships are also being designed: in July 2023, China launched a fully electric container 
cargo ship with a range of 600 miles meant for river routes. It has an 1,800-kW batery designed to be 
swapped at river ports.365 Par�al powering of cargo ships with solar and wind electricity is also possible. 
For instance, a par�ally wind-powered cargo ship that can reduce emissions by up to 30% was launched 
in August 2023.366 Thus, given the expense, pollu�on, environmental jus�ce impacts, and water impacts 
of hydrogen (and hence ammonia) produc�on, full or par�al electrifica�on of cargo ships should be 
carefully examined as alterna�ves.  

Time horizons are also important. As we have seen in Chapter VI, even when green hydrogen produces 
climate benefits, there are significant opportunity costs in the short- and medium-term (the next decade 
or so) of using renewable electricity to produce hydrogen instead of directly to meet the energy 
requirement. Compared to these �me scales, developments in shipping are rela�vely rapid. Therefore, 
before the federal government subsidizes ammonia use in ships (or other energy use applica�ons), a 
careful analysis of the alterna�ves and opportunity costs is indicated.  

It is difficult, given the early stages of decarbonization of these transportation sectors, to estimate how 
much hydrogen may be needed in these sectors. The demand may escalate rapidly once the 

 
361 A Btu for Btu replacement – that is, no change in efficiency – is a reasonable assump�on in this case since both 
fuel oil and ammonia would be burned in engines. 
362 EPA 2023b, Table 3-99 
363 The hydrogen requirements for making the ammonia would be about 3. 8 million metric tons; 2% leans and a 
GWP of 33 yields a GHG emission es�mate of about 2.5 million metric tons or 8.4% of the 2021 marine shipping 
emissions. A rate of 0.06% ammonia conversion to nitrous oxide would result in about 11,000 metric tons or N2O 
or about 3 million metric tons of CO2-equivalent. The total would be about 5.5 million metric tons CO2-eq or about 
20% of 2021 emissions resul�ng from fuel oil use. 
364 Infineon 2019 
365 Sustainable Ships 2023  
366 Lewis 2023  
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technologies are commercialized. One can do a heuristic calculation to illustrate the potential scale of 
demand in these sectors with the following assumptions: 

• Energy demand stays about the same due to increases in efficiency, shift to other modes of 
travel, and shorter transportation distances for goods; 

• Half of the energy demand is met by hydrogen or fuels derived from hydrogen; 
• In the mix of fuels using hydrogen as an input, about three-fourths of the energy would come 

from hydrogen and the rest from other sources, such as biofuels, or biomass. 

With these assumptions, U.S. demand for hydrogen for aircraft and shipping would be the energy 
equivalent of about three-fourths of a million barrels of oil a day – or somewhat over 12 million metric 
tons of hydrogen in the 2040s. The renewable electricity required to make this amount of hydrogen 
would equal about 15% of the entire US electricity generation in the early 2020s. 

f. Summary of potential hydrogen uses for decarbonization 

As discussed in the sec�ons above, in some cases it is inappropriate to use hydrogen for decarboniza�on. 
In such scenarios, hydrogen can be dismissed for a variety of reasons, including speed of 
decarboniza�on, cost, efficiency, and in some cases, low or no climate benefit. In other cases, long term 
uses of hydrogen could increase due the need to make full use of renewable electricity that would 
otherwise be curtailed. In such cases, hydrogen would become a long-dura�on, especially seasonal, 
energy storage method, among others that are also available.367 

Figure VI-14 shows the low and high es�mates detailed above for applica�ons where the use of green 
hydrogen could make a significant contribu�on by about 2050 to decarbonizing the energy system by 
that year. It compares the low-end es�mates made here with those made by the DOE in its dra� 
hydrogen strategy;368 the high-end es�mates made above also compared with the “op�mis�c” hydrogen 
case in the DOE strategy. 

 
367 IEER is producing a report on long-dura�on storage for Just Solu�ons Collec�ve that will include the poten�al of 
hydrogen to be one of the large-scale storage methods, among others such as compressed air storage and seasonal 
thermal storage. See Makhijani et al. 2024. 
368 DOE 2022 
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Figure VI-14: Overall hydrogen demand per end use. 
Source: The analysis in the sections above in this chapter and DOE 2022, Figures 11 and 12. Note: 
Electricity requirements for hydrogen production, transportation to the point of use, storage: 50 
MWh/metric ton. 

The DOE dra� strategy indicates a range of 30 to 50 million metric tons in the year 2050 (rounded), while 
the IEER analysis above indicates a range of 23 to 39 million metric tons by that date. The main 
differences are as follows: 

• “Trucks”: In the DOE’s case, this includes medium and heavy-duty vehicles; the IEER analysis 
only includes long-distance Class 8 trucks. 

• Heating buildings: The analysis in this report shows little to no climate benefit and significant 
cost and environmental justice disadvantages, leading to an assumption that there would be no 
significant use in this category were climate the priority. 

• “Additional” demand: some of the DOE’s additional demand is included in IEER’s liquid fuels 
assessment. The rest such as exports is not included in the IEER analysis. It is possible that a few 
million metric tons per year above the IEER upper limit might be indicated for green hydrogen. 

Given electrifica�on of space and water hea�ng, many uses of fossil fuels in industry, and most 
transporta�on, electricity requirements will increase substan�ally, even if efficiency is significantly 
increased for exis�ng uses, like ligh�ng and appliances. The primary energy sources for the vast majority 
of the total supply would be wind (onshore and offshore) and solar energy (at various scales). This in 
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about a quarter of a century, the seasonal availability of electricity that does not have an immediate use 
or is not put into bateries would steadily increase. This would be used for long-dura�on storage. Were it 
all used for hydrogen, the total amount that could be produced in a fully decarbonized electricity system 
anchored by wind and solar energy, could be on the order of 30 million metric tons. However, there are 
many other long-dura�on storage approaches that might be suitable.369 Considering that hydrogen is 
one of the most flexible energy carriers that is storable, it is not unreasonable to assume for purposes of 
ini�al es�ma�on that two thirds of curtailed renewable electricity would instead be used to produce 
hydrogen. This would mean about 20 million metric tons of green hydrogen could be available by about 
2050 from renewable energy that might otherwise be curtailed. 

As a reminder of the caveats in the preface to this report, the es�mates above do not cons�tute a 
recommenda�on for a par�cular amount of hydrogen produc�on for specific uses. It is a narrow view of 
what might be reasonable, given cost reduc�ons in green hydrogen produc�on, from a climate point of 
view were hydrogen to be used to displace fossil fuels. Were ammonia use as fer�lizer reduced for other 
economic, environmental, or climate reasons, the corresponding hydrogen produc�on would not be 
needed. Similarly, if increases in steel recycling were feasible or encouraged by policy, the corresponding 
hydrogen produc�on would not be needed. On the other hand, if the United States were to become a 
major exporter of green steel made from iron ore, hydrogen requirements would be increased. 

There are also major technological uncertain�es. The largest is in the development of technologies that 
would use electricity directly rather than for making hydrogen for a par�cular end use. Electrolysis of 
iron ore and the development of much bateries and infrastructure that could support truck charging in a 
few minutes are two major examples that would impact hydrogen use es�mates. These caveats apply 
generally, rather than only to the es�mates in this report.  

 
369 Makhijani et al. 2024, forthcoming 
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VII. Environmental Justice Issues Overview370 
This report is predominantly technical in focus, and therefore does not contain an extensive analysis of 
the environmental jus�ce (EJ) issues associated with hydrogen produc�on, storage, transporta�on, and 
use. Nonetheless, there are both local and global EJ issues in every step of the hydrogen value chain; for 
instance, EJ concerns are embedded in the catalyst materials needed for electrolyzing water or using 
hydrogen in fuel cells. On the flipside of this equa�on, there are also environmental benefits, even apart 
from those associated with reduc�on of greenhouse gas emissions when hydrogen displaces fossil fuels. 
For example, when green hydrogen displaces natural gas use, fracking-related water pollu�on, air 
pollu�on, and seismic risks are reduced. These examples illustrate that both environmental jus�ce 
drawbacks and advantages span across local and global scales. Thus, EJ factors need to be considered at 
both scales, across all parts of the value chain. 

a. Hydrogen production 

i. Water requirements and water pollution 

As discussed in Chapter IV, hydrogen produc�on entails very large water demand. The exact amounts of 
consump�on and withdrawal differ by produc�on method, the purity of the water supply, and, in the 
case of electroly�c hydrogen produc�on, the specific source of electricity. For example, using nuclear 
electricity to produce hydrogen vastly increase water use when the power plant uses fresh water for 
cooling. Because of this high water use, si�ng hydrogen produc�on could be constrained by water 
supply; if inappropriately sited, hydrogen produc�on could create significant equity issues, especially in 
the West and Southwest, where water is already a major concern. Significant issues of water rights and 
claims could arise. Use of water for hydrogen produc�on could imply large opportunity costs in terms of 
water not available for other uses such as farming and domes�c water supply. These issues are per�nent 
in the context of both conven�onal water resources and the recently suggested mining of brackish 
geologic aquifers or purifying water related to oil and gas produc�on. 

In addi�on, purifica�on of water to the degree needed for electrolysis entails a rejected water stream 
that is approximately two to four �mes higher in salt concentra�on. This water is generally returned to 
the environment, but could create poten�al water pollu�on issues in sensi�ve ecosystems. Such 
concerns are par�cularly per�nent if salt water is used for purifica�on, which creates a much more 
concentrated brine stream than fresh water purifica�on does. If returned directly to marine ecosystems, 
animals and algae can die rapidly due to a phenomenon known as ‘osmo�c shock’.371 Brine disposal 
problems also occur when crea�ng salt caverns for hydrogen storage, because the required ‘solu�on 
mining’ process creates large volumes of brine (Chapter V). 

Thus, hydrogen poses challenges related to water consump�on, withdrawal and pollu�on. 
Simultaneously, great deal of water will be liberated as solar and wind energy displace thermo-electric 
power genera�on using fossil fuels. In addi�on, the elimina�on of fossil fuel genera�on will also result in 
the indirect reduc�on in water use for their produc�on and the water pollu�on associated with it. Once 

 
370 The issues listed in this chapter have been discussed or at least men�oned in the preceding chapters. 
References are not provided in this chapter unless a new issue is introduced. 
371 Fairley 2023 
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deciding how this liberated water should be used, significant issues of water rights and claims could 
arise. Use of water for hydrogen produc�on could imply large opportunity costs in terms of water not 
available for other uses such as farming and domes�c water supply. 

ii. Blue hydrogen 
Grey hydrogen, the main hydrogen produc�on method used today, uses two raw material inputs: natural 
gas and water. These inputs are essen�ally iden�cal for blue hydrogen, which uses the same process as 
grey hydrogen but adds carbon capture and sequestra�on, which increases both natural gas and water 
use. Consequently, producing blue hydrogen raises a host of environmental jus�ce issues: 

• Continued production and transportation of natural gas including that produced by fracking; 
• Pollution issues associated with CCS, such as the release of ammonia due to the degradation of 

amine-based CO2 sorbents;372 
• The continued presence of polluting facilities in EJ communities, with new risks added to existing 

ones; 
• Safety issues associated with CO2 transport in pipelines through communities; 
• Safety and environmental issues such as induced seismicity,373 associated with injection of CO2 

in different geologic formations at the time of sequestration and over the long-term; 
• Water-related issues in some cases; 
• Pollution issues associated with the production of amines used in the most common method of 

carbon capture; 
• Entrenchment of the natural gas industry and adverse economic and political consequences that 

may arise from that.374  

iii. Electrolysis 
Apart from water use, men�oned above, electrolysis involves the use of scarce materials like iridium and 
pla�num as catalysts. The places where these materials are mined and refined would experience adverse 
impacts. Many are in the Global South and on Indigenous lands in the Global North. As with water, there 
is also the issue of net impact, since fossil fuel produc�on and use also involves material produc�on 
impacts that would be avoided when green hydrogen displaces them. Therefore, the following issues 
could be examined: 

• The site-specific issues involving the main materials that must be mined and processed – with a 
focus on the Global South and Indigenous lands, including to illustrate differential impacts on 
communities near mining sites; 

• Impacts of recovering and recycling hydrogen-related materials – as well as avoided mining and 
processing impacts; 

• Global net impacts, including avoided fossil fuel impacts. 

 
372 EEA 2011 
373 Cheng et al. 2023 
374 Blue hydrogen is one aspect of many proposals that would entrench the industry. Mixing hydrogen with natural 
gas is another. So are con�nuing large investments in natural gas distribu�on infrastructure. For an example and an 
analysis of the later, see Makhijani 2023.  
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 Electrolysis safety  

Electrolysis splits water into hydrogen and oxygen – the very mixture that can result in fires and 
explosions. Thus, keeping the streams of evolved hydrogen and oxygen separate is a primary design 
objec�ve. As discussed in the sec�on on power genera�on in Chapter VI, hydrogen produc�on for the 
purpose of long-term energy storage could play and important role in the energy transi�on especially if 
the electricity used would otherwise be curtailed. This means intermitent opera�on of the electrolyzer. 
Certain designs are more amenable to such stop-start opera�on while there are safety risks associated 
with older alkaline electrolyzers (Chapter IV). However, there are s�ll issues such as degrada�on of 
catalysts and hence demand for catalyst materials to be resolved for intermitent hydrogen produc�on. 
In addi�on, as men�oned in Chapter V, highly flammable gas mixtures can form if air condenses on 
cryogenic hydrogen containers. The later concern holds for all types of hydrogen, including grey and 
blue hydrogen. 

 Comparing green and pink hydrogen 

Besides the much larger water consump�on associated with pink hydrogen – which is hydrogen 
produced by electrolysis of water using nuclear electricity – there are a host of issues associated with the 
use of nuclear energy that arise mainly from the fact that it involves the produc�on and use of fuel 
whereas solar and wind energy do not. The specific impacts include: 

• Uranium mining uranium mine wastes, health risks, water pollution, etc. 
• Uranium milling and mill tailings associated issues, including air and water pollution; 
• Uranium processing and enrichment, including depleted uranium wastes; 
• Reactor community-related pollution and risks; 
• Creation of plutonium in the course of reactor operation – each U.S. 1000 MW reactor (the 

typical present size) creates about 30 Nagasaki-size atom bombs worth of plutonium every year; 
• Highly radioactive spent fuel – about 20 metric tons per reactor per year; the spent fuel contains 

the plutonium (~1%). 

The longevity of these wastes is remarkable. For example, mill tailings contain thorium-230, with a half-
life of about 75,000 years. Plutonium-239 has a half-life of over 24,000 years. 

Both nuclear and renewable energy have impacts associated with the produc�on of materials used to 
build the plants. Those materials and their associated impacts are substan�al and different, but solar and 
wind do not need fuels, thus avoiding con�nuing impacts. 

iv. Other hydrogen production methods 

Landfill gas and biomass have been proposed as raw materials for hydrogen produc�on. Given the 
loca�on of landfills, this has evident environmental jus�ce implica�ons.  

Biomass has implica�ons for land use, climate, soil carbon, as well as the environmental jus�ce issues 
associated with si�ng. 

v. Global justice issues of hydrogen production 

As is highlighted in this chapter and in Chapter IV, producing hydrogen can have effects across the globe. 
These effects can be associated with mining the metals that catalyze hydrogen produc�on, but can also 
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relate to hydrogen produc�on itself. For example, it has been suggested that land-, and water-rich 
countries, including parts of sub-Saharan Africa, can produce hydrogen and export it to other 
countries.375 Such export-based hydrogen produc�on would exacerbate transport-related hydrogen 
leakage and pose addi�onal pollu�on issues if hydrogen is transported in the form of ammonia (Chapter 
V). In addi�on, a 2022 report examined the produc�on of hydrogen in Morocco, Niger and Senegal for 
export to Germany, and concluded that this process would impede decarboniza�on in the producing 
countries and risks renewing neo-colonial rela�ons between producer and impor�ng countries.376 

b. Transportation and storage of hydrogen 
Hydrogen transporta�on and storage mainly involve safety issues; they are discussed to an extent in 
Chapter V. There are addi�onal safety issues that deserve considera�on, par�cularly related to large-
scale hydrogen storage in underground reservoirs: 

• Siting issues including hazards to nearby communities.  
• Leakage issues; 
• Issues arising from hydrogen mixing with residual natural gas, in case underground reservoirs 

used for natural gas storage currently are converted to hydrogen storage;  
• Induced seismicity potential, which is a particular concern for porous reservoirs in clay-bearing 

soils.377  
 

c. Uses of hydrogen 
Hydrogen emits only water (as a liquid or as a vapor) vapor when used to produce electricity in a fuel 
cell; this is basically the reverse of using electricity to split water into hydrogen and oxygen. If used in 
stationary applications, like power production, the water could be recovered and reused. 

i. Burning hydrogen 

Hydrogen creates air pollution in the form of nitrogen oxides when burned. Air pollution, and associated 
environmental justice impacts, can be explored in the various contexts in which hydrogen burning has 
been proposed: 

• Use in turbines for generating electricity in place of natural gas; 
• Use in combined heat and power plants in place of natural gas or fuel oil;  
• Blending hydrogen and natural gas for power plants and combined heat and power, in which 

case the impacts of natural gas burning would be combined with those of hydrogen combustion; 
• Use in buildings, transported in existing natural gas distribution infrastructure and mixed with 

natural gas has also been proposed. Indoor air pollution would be perpetuated, with disparate 
impact on households who could not afford the first cost of electrifying heating and cooking or 
on renters, especially low-income renters and among them BIPOC renters. 

 
375 Tonelli et al. 2023 
376 Rosa-Luxemburg-S��ung 2022 
377 Heinemann et al. 2021 
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ii. Fuel cell safety issues 

There are many designs of fuel cells; they are discussed in Chapter VI. There are various safety and 
environmental issues associated with them. Fuel cells for power production are sometimes coupled with 
natural gas reforming to produce the hydrogen on site. Furthermore, fuel cells like solid oxide fuel cells 
can handle both hydrogen and methane as fuel (Chapter VI). These fuel cells have associated CO2 
emissions and can potentially propagate all of the environmental injustices that are associated with 
methane production for fuels.  

iii. Synthetic fuel production 

Liquid fuels such as ammonia and hydrocarbon fuels can be produced using hydrogen as one of the 
inputs. Other inputs, depending on the fuel type, could be captured CO2, biomass, landfill gas, and 
biofuels made from crops. Such fuels are proposed for use in aircra� and ships, for instance, since 
neither electricity storage in bateries nor gaseous compressed hydrogen is suitable. However, it is 
possible that liquid hydrogen – that is hydrogen cooled to an extremely temperature to liquefy it, could 
be used, even in aircra�. 

The manufacture of synthe�c hydrocarbon fuels would cons�tute a major new chemical industry, with 
atendant economic, ecological, and environmental jus�ce implica�ons. It could also cons�tute a major 
use of hydrogen, the extent of which would depend on which specific fuels and technologies come to 
widely used. It is also unclear whether future synthe�c fuels would require addi�ves like toluene and 
benzene, which are jet fuel addi�ves. If so, hydrogen use to make synthe�c fuels would add to the toxic 
burden in communi�es that are already seriously already overburdened.378 Furthermore, if combusted, 
synthe�c fuels would propagate the similar air pollu�on and public health effects that are associated 
with burning fossil fuels. As discussed in Chapter V, these effects can be exacerbated if ammonia is 
burned in gas turbines, which creates significant NOx emissions if used in currently available turbines. 

iv. Perpetuation of the natural gas industry 

A significant role for blue hydrogen brings with it the risk of a long-term role of natural gas in the energy 
system. This would perpetuate the many environmental jus�ce and ecological impacts of natural gas 
produc�on and use; moreover, a full elimina�on of natural gas leaks would be highly unlikely, as is 100% 
CO2 sequestra�on. This raises many economic, ecological, environmental jus�ce, and climate issues for 
possible detailed study. 

Similarly, mixing hydrogen with natural gas for use in building hea�ng and power produc�on, widely 
proposed, would have minimal climate benefits even with green hydrogen. It would serve the purpose of 
entrenching the natural gas industry in the energy system. A detailed explora�on of this use in the 
residen�al sector impact could be done from the economic, environmental jus�ce, and climate aspects. 

Mixing hydrogen into the natural gas network also creates safety concerns, because hydrogen is 
combus�ble and explosive when mixed with air over a wide concentra�on range of 4% to 76% by 
volume. Since hydrogen is a widely used commodity, the basic safety issues of handling pure hydrogen 
are understood, but there is litle experience with more novel applica�ons such as mixing hydrogen with 

 
378 EPA 2023c 
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natural gas in exis�ng natural gas infrastructure and the burning of hydrogen in turbines; mixing rates by 
volume of 20% and even 50% have been proposed. Safety issues that should be examined include: 

• Potential degradation of natural gas distribution infrastructure due to hydrogen mixing at 
various levels; 

• Risks arising from potential increased leaks in an already leaky natural gas infrastructure in many 
places; 

• Change in safety risks in indoor spaces relative to natural gas if blended hydrogen is piped into 
homes. 

 

v. Steel 

Using hydrogen for steel produc�on instead of coke significantly reduces greenhouse gas emissions even 
with grey hydrogen; it reduces them more with blue hydrogen and eliminates them when using green 
hydrogen in a decarbonized grid. Since green hydrogen is scarce and expensive and there are many 
compe�ng uses for renewable energy and even green hydrogen, the ques�on arises whether already 
available grey hydrogen could be used for an early transi�on in the steel industry to get GHG emission 
reduc�ons without CCS. Here, the end goal would s�ll be to transi�on to green hydrogen from grey as 
that becomes available in larger quan��es, possibly in a decade or more. Such use of grey hydrogen 
would displace the con�nued use of coke, which emits more greenhouse gases and a variety of other 
toxic pollutants, as discussed in Chapter VI Sec�on b.iv. This is a complex economic, environmental 
jus�ce, and climate issue. A more detailed examina�on is needed to clarify its implica�ons for natural 
gas and green hydrogen from an environmental jus�ce standpoint. 

vi. Opportunity costs of using hydrogen 

There are a number of areas where the use of green hydrogen would reduce CO2 emissions but would 
represent a waste of renewable energy resources. Other things being equal, even approximately, the use 
of renewable electricity directly or coupled with storage is far more beneficial for decarboniza�on and 
more economical. Some examples of the significant lost opportuni�es for climate and economic jus�ce 
are in the report, such as in the sec�on on transit buses in Chapter VI. 
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Assembly Bill 32 Environmental Justice Advisory Committee (EJAC)  
DRAFT Recommendations to the California Air Resources Board (CARB) on the 

Low Carbon Fuel Standard Regulation Updates 

Draft Version 2: August 28, 2023 

Amended Language Highlighted Based on 8/25/2023 EJAC Discussion 

At the August 25, 2023, EJAC meeting, the fourth item on the agenda is “Discussion 
on the Low Carbon Fuel Standard Panel and Provide EJAC Recommendations to 
CARB”.  

The draft EJAC resolution below supports the August 25th discussion in preparation 
for the joint EJAC/CARB Board meeting planned for September 14, 2023. EJAC 
recommendations are advisory in nature.  

WHEREAS, the Low Carbon Fuel Standard (LCFS) has exacerbated and entrenched 
air, water, and odor pollution in communities most impacted by environmental 
injustices; 

WHEREAS, The LCFS has worsened environmental injustice issues across the state, 
nation, and world by increasing and entrenching pollution on the frontlines of 
industrial agribusiness;  

WHEREAS, California Air Resources Board (CARB) has the authority to regulate 
methane emissions from livestock as soon as January 1, 2024, pursuant to Health and 
Safety Code section 39730.7(b). 

WHEREAS, the LCFS has exacerbated and entrenched harmful pollution in frontline 
oil refinery communities;  

WHEREAS, the LCFS has exacerbated and entrenched harmful pollution from 
tailpipes by incentivizing combustion fuels;   

WHEREAS, the LCFS has exacerbated and entrenched harmful pollution to global 
communities from deforestation and using food for fuels;  

WHEREAS, the LCFS has exacerbated and entrenched harmful pollution in 
communities near and regions containing large dairies and other confined animal 
feeding operations by incentivizing the production, storage, and land application of 
wet manure; 

WHEREAS, insofar as the LCFS reduces carbon emissions from the transportation 
sector, the provision of LCFS credits for carbon removal such as direct air capture 
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eliminates the possibility of reducing commensurate carbon emissions and co-
pollutant emissions from the transportation sector through the LCFS; 

WHEREAS, insofar as CARB’s goal for carbon removal is to be carbon negative, 
issuing LCFS credits for carbon removal such as direct air capture (DAC) ensures that 
it will not be carbon negative but rather offset continued burning of fossil fuels; 

WHEREAS, the provision of LCFS credits for direct air capture harms frontline 
communities both directly with harms and risks from capturing and storing the 
carbon, and indirectly from displaced renewable deployment that could reduce 
emissions from fossil fuel power plants, as well as from foregone reductions in 
transportation sector emissions; 

Therefore, be it resolved that the EJAC recommends that the CARB board direct 
staff to address the above risks, threats, and harms to environmental justice 
communities by incorporating the following changes, referenced throughout as the 
“Comprehensive EJ Scenario” into the Low Carbon Fuel Standard through the current 
rulemaking:  

1. Conduct and incorporate a full life cycle assessment of all air pollution and 
greenhouse gas (GHG) emissions for all pathways, and their implications for 
environmental justice communities.  

2. Conduct a full accounting of GHG and air pollution emissions associated 
with pathways relying on the production of fuel from livestock and dairy 
manure. 

3. Eliminate avoided methane credits effective January 1, 2024.  
4. Eliminate credit generation for pathways relying on the production of fuel 

from livestock and dairy manure for emissions reductions that otherwise 
would have occurred or were legally or contractually required to occur.  

5. Cap the use of lipid biofuels at 2020 levels pending an updated risk 
assessment to determine phase out timelines for high-risk, crop-based 
feedstocks. 

6. Prohibit enhanced oil recovery as an eligible sequestration method. 
7. Do not issue LCFS credits for carbon removal projects such as Direct Air 

Capture.  
8. Consider the inclusion of intrastate jet fuel and marine fuels as a deficit 

generator and provide analysis of this option as part of the LCFS. 
 

Be it further resolved that the EJAC recommends that CARB formally consider the 
Comprehensive EJ Scenario as a regulatory alternative in the LCFS rulemaking 
process. 
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Be it further resolved that the EJAC recommends that CARB reform the LCFS to 
strengthen the Low Carbon Fuel Standard’s support for zero emission vehicles 
including mass transit vehicles, drayage duty trucks, and heavy duty trucks. 

Be it further resolved that the EJAC recommends that CARB immediately initiate 
formal rulemaking for the regulation of livestock methane pursuant to Health and 
Safety Code section 39730.7(b). 
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APPENDIX F 
 
METHODOLOGIES FOR ESTIMATING POTENTIAL GHG AND CRITERIA POLLUTANT EMISSIONS 

CHANGES DUE TO THE PROPOSED LOW CARBON FUEL STANDARD AMENDMENTS 
 
This appendix describes the methodologies staff used to estimate changes in GHG and 
criteria pollutant emissions due to the proposed LCFS Amendments.   
 
A. Methodology for Estimating Changes in Criteria Pollutant Emissions from 

California Alternative Fuel Facilities and Petroleum-Based Projects 
 
 1. Estimated Emissions from the Increase in Production of Alternative  
  Fuel in California 
 
Staff expects the proposed amendments will increase the production of low carbon fuels 
in California, which will result in increased emissions at these production facilities.  To 
estimate the increase in in-state low carbon fuel production (Table F-1), staff multiplied 
the estimated change in total production for each fuel (relative to the 2016 baseline) by 
the assumed proportion of low-CI production that will occur in-state (Table F-2). 
 

Table F-1: Estimated Increase in In-State Low Carbon Fuels Production for 2019 
to 2030 Relative to Baseline 

 

 
Cellulosic 
Ethanol  
(MMgal) 

Biodiesel 
(MMgal) 

Renewable 
Diesel  

(MMgal) 

Alternative 
Jet Fuel 
(MMgal) 

Renewable 
Propane 
(MMDGE) 

Dairy 
RNG 

(MMDGE) 

2019 0.47 28.44 39.77 1.24 2.39 1.13 

2020 0.88 38.17 55.88 2.48 2.93 1.59 

2021 1.35 47.89 68.27 4.96 3.35 2.11 

2022 1.90 57.61 80.66 7.43 3.45 3.09 

2023 2.59 81.92 80.66 9.91 3.45 5.05 

2024 3.55 81.92 80.66 18.59 3.45 7.49 

2025 4.79 81.92 80.66 24.78 3.45 10.46 

2026 5.97 81.92 80.66 24.78 3.45 13.63 

2027 7.32 81.92 93.05 24.78 3.45 16.92 

2028 9.24 81.92 105.44 24.78 3.45 21.30 

2029 11.04 81.92 105.44 24.78 3.45 25.83 

2030 14.03 81.92 105.44 24.78 3.45 27.39 
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Table F-2: Assumed Proportion of Alternative Fuels Production in California 
 

Fuel Percentage Notes 

Cellulosic Ethanol  12% 

Assumed the same percentage as 2016 in-
state percentage of starch ethanol, as staff 
believes most cellulosic will come from bolt-on 
upgrades to convert corn kernel fiber or other 
cellulosic materials at existing starch ethanol 
plants. 

Renewable Diesel, 
Gasoline, Propane, 

and Jet Fuel 
12% 

Assumed the same percentage as the 2016 
California proportion for renewable diesel, 
obtained from LCFS data.1 

Biodiesel 24% 
Assumed the same percentage as the 2016 
California proportion for biodiesel, obtained 
from LCFS data. 

Dairy RNG 33% Assumed2 

 
Staff calculated increases in criteria pollutant emissions associated with the production 
increases by multiplying facility emission factors, summarized in Table F-3, by the 
assumed increase in in-state production.     
 

Table F-3: Estimate Alternative Fuel Production Facility Emission Factors 
(tons/million gallons) 

 

Fuel Production TOG ROG CO NOx SOx PM PM10 PM2.5 

Ethanol 0.251 0.198 0.124 0.125 0.032 0.374 0.196 0.112 

Cellulosic Ethanol 0.279 0.220 0.218 0.232 0.094 1.439 0.634 0.361 

Renewable Diesel, 
Gasoline, Propane, 

and Jet Fuel 
0.725 0.407 0.290 0.094 0.013 0.022 0.022 0.021 

Biodiesel 1.003 0.832 0.099 0.67 0.009 0.017 0.017 0.017 

Dairy RNG -- -- 1.533 0.906 0.260 -- 0.236 0.248 

 
The methods for determining the estimated emission factors for each alternative fuel are 
described below.  
 

                                            
1 Hydrotreating of fats, oils and greases results in the production of renewable diesel, renewable gasoline, 
renewable jet fuel, and renewable propane.  Because all four alternative fuels are produced at the same 
facilities, staff assumed the same proportion would be produced in California. 

2 In the period of 2012-2016, California dairies account on average 20 percent of the national milk 
production.  Since the State is actively pursuing policies to incent California dairies to mitigate GHG 
emissions, by providing grants and other programs, staff assumes that the ratio of in-state production will 
be higher than California’s share of milk production.  Source:  USDA, “Dairy Data, Milk Cows and 
Production by State and Region (Annual),” Website:  
https://www.ers.usda.gov/webdocs/DataFiles/48685/milkcowsandprod_1_.xlsx?v=42866, Accessed: 
November 2017.   

https://www.ers.usda.gov/webdocs/DataFiles/48685/milkcowsandprod_1_.xlsx?v=42866
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• Ethanol:  Staff divided the 2015 emissions from Aemetis Advanced Fuels, 
Pacific Ethanol’s Madera and Stockton facilities, Pixley Ethanol, and Parallel 
Products facilities3, by the 2015 total production volume of 192.47 million gallons 
obtained from LCFS data. 

 

• Cellulosic Ethanol:  Staff obtained average estimated criteria pollutants 
emissions of seven pre-commercial or “demonstration” cellulosic ethanol 
refineries in the U.S, and similar permit data for four commercial U.S. corn 
ethanol facilities that were selected randomly from available permit 
documentation, and calculated emission ratios between cellulosic ethanol 
facilities and corn ethanol facilities4.  Staff then multiplied this ratio by the 
emission factors for California corn ethanol facilities to estimate the emission 
factors for cellulosic ethanol facilities in California. 

 

• Renewable Diesel, Renewable Gasoline, Propane, and Jet Fuel:  Staff 
assumed the production facility for these fuels to have similar emissions to a 
simple oil refinery.  Staff divided the 2015 emissions of Kern Oil & Refining Co.12 
by the 2015 production volume for this facility obtained from LCFS data. 

 

• Biodiesel:  Staff divided 2015 emissions from American Biodiesel, Imperial 
Western Products, Crimson Renewable Energy, and Springboard Biodiesel 
facilities12 by the 2015 production volume of 22.51 million gallons obtained from 
LCFS data. 

 

• Dairy RNG:  Staff obtained the criteria pollutants emissions for dairy RNG from 
GREET 2016, which encompasses the emissions from animal waste 
transportation, RNG production (anaerobic digestion of animal waste), upgrading, 
and compression.  Staff assumed that 10 percent of RNG is flared and 90 
percent is compressed for pipeline injection.  Flaring emission factors were 
obtained from GREET 20166.  GREET 2016 has no emission factors for TOG, 
ROG, and PM.  Because GREET generally provides much higher emissions 
estimates than actual California facilities, staff calculated average ratios of 
GREET emissions relative to actual emissions from California ethanol and 
biodiesel facilities, and assumed that dairy RNG projects have the same ratios.  
Staff then multiplied the ratios by the emission factors for GREET dairy RNG to 
estimate the emission factors for dairy RNG facilities in California.   

 

                                            
3 Facility emissions were obtained from CARB’s Facility Search Engine: 
https://www.arb.ca.gov/app/emsinv/facinfo/facinfo.php?dd=. Accessed: November 2017. 

4 Jones, Donna Lee, “Potential Air Emission Impacts of Cellulosic Ethanol Production at Seven 
Demonstration Refineries in the United States,” Journal of the Air & Waste Management Association, 
60:9, 1118-1143. DOI: 10.3155/1047-3289.60.9.1118, 2010. 

https://www.arb.ca.gov/app/emsinv/facinfo/facinfo.php?dd=
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 2. Estimated Emissions Change from Implementation of Petroleum- 
  Based Projects 
 
Staff expects the proposed amendments will increase the number of petroleum-based 
projects.  The LCFS provides opportunities to reduce the carbon intensity in 
conventional petroleum supply chains, which includes producing crude oil using 
innovative methods such as implementation of CCS, solar steam, and renewable 
electricity projects at oil fields.  Solar steam projects in California’s San Joaquin Valley, 
in particular, may be a significant source of LCFS credits through 2030.  Staff estimated 
criteria pollutant emission reductions in the San Joaquin air basin by assuming that 
solar steam generation would displace generation of steam using natural gas fired 
steam generators.  Staff estimated emission factors (Table F-4) for natural gas fired 
steam generators by dividing 2015 emissions data from CEPAM by 2015 steam 
generation volumes from the Division of Oil, Gas, and Geothermal Research 
(DOGGR).5   
 

Table F-4: 2015 Estimated Emission Factors for Solar Steam Displacing Steam 
Generated using Natural Gas Fired Boilers (tons/mm bbls cwe) 

 

TOG ROG CO NOx SOx PM PM10 PM2.5 

-1.34 -0.57 -0.47 -1.56 -0.27 -1.32 -1.32 -1.32 

 
 
B. Methodology for Estimating Changes in Criteria Pollutant Emissions from 

Feedstock and Finished Fuel Transport 
 
As discussed in the previous section, staff expects the proposed amendments will 
increase the production of low carbon fuels in California, which will increase the 
transportation and distribution of biofuel feedstocks and finished fuels.  To estimate the 
in-state low carbon fuel production (Table F-1), staff estimated the proportion of low-CI 
production that will occur in-state, and multiplied this by the estimated change in total 
production for each fuel.    
 
The amount of feedstock required to produce the low carbon fuels were calculated 
using the increase production volume and production yield of each biofuel.  
Assumptions regarding production yields were obtained from GREET 20166 and are 
tabulated in Table F-5.  
 

                                            
5 Steam injection rates for California oil fields were obtained from monthly production and injection reports 
at ftp://ftp.consrv.ca.gov/pub/oil/monthly_production_reports/.  Staff assumed that 73 percent of steam 
was produced using steam generators and 27 percent in cogeneration units. 

6 Argonne National Laboratory (ANL), The Greenhouse gases, Regulated Emissions, and Energy use in 
Transportation Model, 2016.  

ftp://ftp.consrv.ca.gov/pub/oil/monthly_production_reports/
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Table F-5: Assumed Production Yield of Low Carbon Fuels 
 

Fuel Feedstock Yield 

Cellulosic Ethanol biomass (12% moisture) 85 gal/dry ton 

Biodiesel used cooking oil, tallow, vegetable oil 0.137 gal/lb 

Renewable Diesel used cooking oil, tallow, vegetable oil 0.139 gal/lb 

Alternative Jet Fuel used cooking oil, tallow, vegetable oil 0.141 gal/lb 

Renewable Propane used cooking oil, tallow, vegetable oil 0.142 lb/lb AJF 

 
Staff estimated emission factors for on-road biomass and biofuel transportation (Table 
F-6) by dividing forecasted emissions of criteria pollutants for heavy-duty diesel trucks 
between 2019 and 20307 (which include emissions from diesel combustion, rubber tires, 
and break dust) by the forecasted volume of diesel consumed in heavy-duty diesel 
trucks8.  This value was then converted to a per mile basis assuming a vehicle 
efficiency of 5 mpg9.   
 

Table F-6: Emission Factors of Heavy-Duty Diesel Trucks (g/mi/truck) 
 

 TOG ROG CO NOx SOx PM PM10 PM2.5 

2019 0.24 0.17 0.80 5.81 0.02 0.14 0.14 0.07 

2020 0.23 0.16 0.80 5.53 0.02 0.14 0.14 0.07 

2021 0.23 0.16 0.81 5.16 0.02 0.15 0.14 0.07 

2022 0.22 0.15 0.82 4.76 0.02 0.15 0.15 0.06 

2023 0.17 0.11 0.73 2.96 0.02 0.14 0.14 0.06 

2024 0.18 0.11 0.75 2.95 0.02 0.14 0.14 0.06 

2025 0.18 0.11 0.77 2.93 0.02 0.15 0.15 0.06 

2026 0.18 0.11 0.79 2.91 0.02 0.15 0.15 0.06 

2027 0.19 0.11 0.80 2.89 0.02 0.15 0.15 0.06 

2028 0.19 0.11 0.82 2.88 0.02 0.16 0.15 0.06 

2029 0.19 0.11 0.84 2.88 0.02 0.16 0.16 0.06 

2030 0.19 0.12 0.85 2.88 0.02 0.16 0.16 0.06 

 
Staff estimated the emission factors for rail transportation of biomass and imported 
alternative fuels (Table F-7) by dividing forecasted criteria pollutant emissions for class I 
line haul and class III shortline locomotives for years 2019 through 20307  by the 

                                            
7 CARB. Criteria Emissions (CEPAM) 2016 SIP - Standard Emission Tool. Website: 
https://www.arb.ca.gov/app/emsinv/fcemssumcat/fcemssumcat2016.php. Accessed: November 2017. 

8 California Air Resources Board (CARB), EMission FACtors (EMFAC) 2014, Website: 
https://www.arb.ca.gov/msei/categories.htm, Accessed: November 2017. 

9 The International Council on Clean Transportation (ICCT), “The U.S. Supertruck Program Expediting the 
Development of Advanced Heavy-Duty Vehicle Efficiency Technologies,” White Paper, June 2014, 
Website: http://www.theicct.org/sites/default/files/publications/ICCT_SuperTruck-program_20140610.pdf  

https://www.arb.ca.gov/app/emsinv/fcemssumcat/fcemssumcat2016.php
https://www.arb.ca.gov/msei/categories.htm
http://www.theicct.org/sites/default/files/publications/ICCT_SuperTruck-program_20140610.pdf
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forecasted volume of diesel consumed in these freight locomotives10.  This value was 
then converted to a ton*mile basis by dividing by an assumed fuel efficiency for freight 
locomotives of 470 ton*mi/gal11.  
 
Table F-7: Estimated Emission Factors for Transportation by Freight Locomotives 

(10-3 g/ton*mi) 
 

 TOG ROG CO NOx SOx PM PM10 PM2.5 

2019 9.75 8.19 58.85 205.33 0.98 3.20 3.21 2.92 

2020 8.77 7.37 58.82 193.41 0.97 2.95 2.96 2.71 

2021 8.35 7.01 58.79 182.67 0.96 2.79 2.80 2.56 

2022 7.86 6.60 58.77 171.08 0.95 2.62 2.63 2.41 

2023 7.43 6.24 58.74 160.40 0.94 2.46 2.47 2.26 

2024 6.90 5.79 58.71 147.36 0.93 2.26 2.27 2.08 

2025 6.37 5.35 58.68 134.95 0.92 2.07 2.08 1.91 

2026 5.88 4.94 58.66 122.51 0.91 1.88 1.89 1.74 

2027 5.47 4.60 58.63 111.23 0.90 1.71 1.71 1.57 

2028 5.08 4.26 58.61 100.30 0.89 1.53 1.54 1.41 

2029 4.69 3.94 58.58 89.73 0.88 1.37 1.37 1.26 

2030 4.33 3.64 58.56 79.77 0.87 1.21 1.22 1.12 

 
These emission factors were then used to estimate emissions for feedstock and finished 
fuel transport using the following assumptions. 

 

• In-State Feedstock Transportation:  The cellulosic feedstock is assumed to be 
delivered by 25-ton capacity trucks (feedstock is adjusted for moisture content).  
The average roundtrip distance traveled per truck is assumed to be 50 miles.  
Used cooking oil is assumed to travel within a 100-mile radius of a refinery by 
7,500-gallon capacity trucks.  Tallow and vegetable oil are assumed to travel 
within a 300-mile radius of a refinery by rail, which is consistent with the 
transportation scenario of AltAir’s biorefinery in Paramount, California12.  

 

• In-State Biofuel Distribution:  In-state ethanol and biodiesel is assumed to 
travel by 7,500-gallon tanker trucks from a biorefinery to blending terminals.  The 
average roundtrip distance traveled per truck is assumed to be 200 miles.  
Renewable diesel, AJF, and renewable propane are assumed to travel 20 miles 

                                            
10 CARB, Off-Road Diesel Emissions Inventory 2017, Website: https://www.arb.ca.gov/msei/ordiesel.htm, 
Accessed: November 2017. 

11 U.S. Department of Transportation, “Class I Rail Freight Fuel Consumption and Travel,” Website: 
https://www.rita.dot.gov/bts/sites/rita.dot.gov.bts/files/publications/national_transportation_statistics/html/t
able_04_17.html. Accessed: November 2017. 

12 AltAir Fuels, “Paramount, CA GreenJet Refinery,” Website:  
https://www.smgov.net/uploadedFiles/Departments/Airport/Sustainability/20150126_AltAir_Presentation.p
df  

https://www.arb.ca.gov/msei/ordiesel.htm
https://www.rita.dot.gov/bts/sites/rita.dot.gov.bts/files/publications/national_transportation_statistics/html/table_04_17.html
https://www.rita.dot.gov/bts/sites/rita.dot.gov.bts/files/publications/national_transportation_statistics/html/table_04_17.html
https://www.smgov.net/uploadedFiles/Departments/Airport/Sustainability/20150126_AltAir_Presentation.pdf
https://www.smgov.net/uploadedFiles/Departments/Airport/Sustainability/20150126_AltAir_Presentation.pdf
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roundtrip by 7,500-gallon tanker trucks to the blending facility, which is consistent 
with the distribution distance of renewable diesel from AltAir’s biorefinery in 
Paramount, California7.   

 

• Out-of-State Biofuel Transportation and Distribution:  Imported biofuel is 
assumed to travel by unit train from the U.S into California railyards located 
within a 200-mile radius from the state border.  Biofuel is assumed to then travel 
100 miles in 7,500-gallon tanker trucks to blending terminals.    

 

• Empty Returns of Truck and Train:  Staff adjusted the emission factors for 
empty returns to reflect the difference in environmental impacts from loaded and 
empty mileage.  The differences in emissions are assumed to be proportional to 
the energy savings from weight reduction during empty returns.  The Institute for 
Energy and Environmental Research (IFEU) suggests that commercial trucks 
and freight rail can achieve 3.1 percent and 5 percent of relative energy savings 
per 10 percent weight reduction, respectively13.  Therefore, it is estimated that 
emissions of empty trucks are 21 percent lower than loaded trucks, and 
emissions of empty rail cars are 36.5 percent lower than loaded cars.   

 
 
C. Methodology for Estimating Changes in Criteria Pollutant Emissions from 

Use of Alternative Jet Fuel 
 
Staff is proposing an amendment to include alternative jet fuels (AJF) in the LCFS as an 
opt-in fuel to generate credits.  Staff expects that the proposed amendment will increase 
the production of AJF and its use at California airports.     
 
International Civil Aviation Organization (ICAO) is responsible for setting emission 
measurement procedures and compliance standards, which are based on a 
standardized landing and take-off (LTO) cycle developed to address ground level air 
quality issues.  The LTO cycle is comprised of taxi-out, take-off, climb-out, approach, 
landing and taxi-in modes.  Emissions between ground level up to 3,000 feet in altitude 
are included.  
 
NASA14 tested a variety of AJF fuel mixtures from January 19 to February 3, 2009, to 
assess changes in the aircraft’s CFM-56 engine performance and emission parameters 
relative to operation with standard JP-8.  The experiment results of JP-8 and Fischer 
Tropsch (FT)/JP-8 fuel blend are shown in Table F-9.  
 

                                            
13 Institute for Energy and Environmental Research (IFEU), Energy savings by light-weighting – II, Final 
Report, Heidelberg, Germany, June 2004. 

14 The NASA Langley Aerosol Research Group. Website: https://science.larc.nasa.gov/large/data. 
Accessed: April 2017. 

https://science.larc.nasa.gov/large/data
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Table F-9: Criteria Pollutants of Fossil Jet Fuels (JP-8) and AJF Blend 
 

 

Engine thrust 

4% 7% 30% 45% 65% 85% 100% 

JP-8 

CO 1031.68 611.71 92.84 41.87 26.25 25.60 28.47 

NOx 15.36 20.21 52.10 73.89 107.95 151.39 174.31 

NO 2.95 4.45 42.03 63.74 96.11 136.30 157.36 

HC 267.14 101.46 11.01 6.14 4.70 5.60 13.13 

SO2 10.09 10.10 10.96 12.63 14.93 16.79 18.58 

FT/JP-8 
blend 

CO 907.00 521.07 71.64 37.08 22.96 22.03 27.30 

NOx 14.24 16.38 47.63 66.44 95.90 134.80 159.01 

NO 3.05 3.74 38.96 57.11 84.68 120.07 142.30 

HC 232.63 91.92 7.40 4.70 3.94 3.82 5.74 

SO2 4.52 4.63 6.64 7.62 9.27 11.12 11.66 

 
The NOx and SOx emission reductions of an AJF blend during the LTO cycle were 
calculated based on the NASA experiment results shown above.  Similarly, staff 
estimated the PM emission reductions of an AJF blend based on a study burning 
conventional and AJF blend fuels in a CFM56-7B commercial jet engine15.  The 
calculated ratios of NOx, PM and SOx emissions for AJF blend fuels relative to fossil jet 
fuels are tabulated in Table F-10.  
 

Table F-10: NOx, PM and SOx Emission of AJF Blend Normalized to  
Fossil Jet Fuels 

 

 NOx PM SOx 

Taxi (7% thrust) 0.81 0.35 0.46 

Approach (30% thrust) 0.91 0.37 0.61 

Climb (85% thrust) 0.89 0.64 0.66 

Take-Off (100% thrust) 0.91 0.6 0.63 

 
Staff estimated the percentages of fuel consumed during each phase of the LTO cycle 
assuming that fuel flow is proportional to engine thrust, which is corroborated by a study 
examining fuel combustion in six jet engines16.  Using information from Tables F-10 and 
F-11, staff estimates that replacing conventional jet fuels with AJF blend fuels can 
achieve reductions of 12.6 percent, 45 percent and 40 percent for NOx, PM and SOx, 
respectively, for fuels consumed within the California air basin. 

                                            
15 Lobo, Prem, Hagen, D.E., Whitefield, P.D., “Comparison of PM Emissions from a Commercial Jet 
Engine Burning Conventional, Biomass, and Fischer-Tropsch Fuels,” Environmental Science & 
Technology, 2011, 45 (24), pp 10744–10749. 

16 Carter, Nicholas A., Stratton, R.W., Bredehoeft, M.K., and Hileman, J.I., “Energy and Environmental 
Viability of Select Alternative Jet Fuel Pathways,” 47th AIAA/ASME/SAE/ASEE Joint Propulsion 
Conference & Exhibit, San Diego, CA, AIAA 2011-5968, 31 July - 03 August  2011.   
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Table F-11: Power Setting, Time and Fuel Consumption in LTO Cycle 

 

Mode 
Engine 
thrust 

duration 
(mins) 

LTO Fuel 
consumption 

Taxi-In and Taxi-Out 7% 26 32.56% 

Take-Off 100% 0.7 12.52% 

Climb 85% 2.2 33.45% 

Approach 30% 4 21.47% 

 
Approximately 1.69 percent, 32.29 percent, and 0.97 percent of jet fuels are consumed 
by intrastate, interstate and international flights, respectively, during the LTO cycle, 
while the remainder are consumed during cruise17.  Intrastate flights consume all LTO 
fuels within the California air basin, while outbound interstate and international flights 
consume 62.25 percent of LTO fuels within the California air basin (during taxi-out, 
take-off and climb).  Therefore, staff estimates that approximately 22.4 percent of total 
jet fuels loaded onto aircraft at California airports are combusted within the California air 
basins.     
 
Combustion of jet fuels also contribute to CO and unburned hydrocarbon (UHC) 
emissions.  However, studies on AJF combustion show conflicting results for emissions 
of these two criteria pollutants relative to conventional jet fuel.  Studies show that CO 
and UHC emissions are very low at higher power settings and only significant at the 
lowest power setting18.  Reductions in these two pollutants when using AJF are most 
pronounced at near idle settings16.  One study shows that 100 percent FT fuels result in 
21 percent and 31 percent reduction in CO at ground idle (3 percent engine thrust) and 
at 7 percent idle respectively, while 50 percent FT fuel blends result in 4 percent and 18 
percent reduction in CO at ground idle and at 7 percent idle, respectively19.  Another 
study concluded that use of AJF results in 10 to 25 and 20 to 30 percent reduction in 
CO and UHC during idle, respectively20.  In contrast to the reductions discussed above, 
ASTM research reports concluded that CO and UHC emissions were highly variable 
because of the low emission level, but the AJF blend showed an increase in CO (5 to 9 

                                            
17 CARB, 2016 Vision 2.1., Website: https://www.arb.ca.gov/planning/vision/downloads.htm, 
Accessed: November 2017. 

18 Boeing Company, UOP, U.S. Air Force Research Laboratory, “Evaluation of Bio-Derived Synthetic 
Paraffinic Kerosenes (Bio-SPKs),” Report Version 5.0, Committee D02 on Petroleum Products and 
Lubricants, Subcommittee D02.J0.06 on Emerging Turbine Fuels, Research Report D02-1739, ASTM 
International, West Conshohocken, PA, 28 June 2011. 

19 Timko, Michael T., Herndon, S.C., Blanco, d.E., Wood, E.C., Yu, Z., Miake-Lye, R.C., Knighton, W.B., 
Shafer, L., DeWitt, M.J., Corporan, E., “Combustion Products of Petroleum Jet Fuel, a Fischer-Tropsch 
Synthetic Fuel, and a Biomass Fatty Acid Methyl Ester Fuel for a Gas Turbine Engine,” Combustion 
Science and Technology,183:10, 1039-1068, DOI: 10.1080/00102202.2011.581717, 2011. 

20 Corporan, Edwin, Edwards, T., Shafer, L., DeWitt, M.J., Klingshirn, C.D., Zabarnick, S., West, Z., 
Striebich, R., Graham, J.,Klein, J., “Chemical, Thermal Stability, Seal Swell, and Emissions Studies of 
Alternative Jet Fuels,” Energy & Fuels, 25, 955-966, 2011. 

https://www.arb.ca.gov/planning/vision/downloads.htm
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percent) and UHC (20 to 45 percent), which might be explained by reduction in flame 
temperature and combustion efficiency18,21. 
 
D. Methodology for Estimating Changes in Criteria Pollutant Emissions from 

Use of Biodiesel and Renewable Diesel 
 
See Appendix G to the ISOR. 
 
E. Methodology for Estimating Changes in GHG Emissions Attributable to the 

Low Carbon Fuel Standard 
 
Table F-12 summarizes the methodology developed by staff for attributing GHG 
emission reductions associated with actions taken under the proposed amendments to 
either the LCFS or to other programs.  GHG emission reductions associated with a 
given action are only assigned to the LCFS if complying with the LCFS can be argued to 
be the primary reason for the action.  For example, the adoption of EVs by California 
consumers is most appropriately attributed to the ZEV regulation and other State and 
federal vehicle rebate programs.  However, the use of renewable electricity in place of 
grid average electricity to charge these vehicles is most appropriately attributed to the 
LCFS.  Therefore, staff has attributed only the incremental GHG emission reductions 
associated with using renewables to lower the CI value of electricity below the grid 
average CI to the LCFS. 
 
Table F-12: Attribution of GHG Reductions for the LCFS Proposed Amendments 
 

Fuel or Project 
Type 

Action Primary Attribution 

Electricity 

Switch to EVs that are charged 
with electricity at the grid average 
CI 

Light-duty/heavy-duty/off-
road ZEV regulations and 
other vehicle 
incentive/rebate programs. 

Use of renewables to reduce the 
CI for charging below the grid 
average 

LCFS 

Hydrogen 

Switch to FCEVs using hydrogen 
produced with 33 percent 
renewable content 

Light-duty/heavy-duty/off-
road ZEV regulations and 
other vehicle 
incentive/rebate programs.  
SB 1505 requiring 
33 percent renewables. 

                                            
21 Edwards, Tim, Meyer, D., Johnston, G., McCall, M., Rumizen, M., Wright, M., “Evaluation of Alcohol to 
Jet Synthetic Paraffinic Kerosenes (ATJ-SPKs),” Report Version (1.10), Committee D02 on Petroleum 
Products, Liquid Fuels, and Lubricants, Subcommittee D02.J0 on Aviation Fuels, Research Report 
D02-1828, ASTM International, West Conshohocken, PA, 1 April 2016. 
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Use of greater than 33 percent 
renewables to reduce the CI of 
hydrogen used in FCEVs 

LCFS 

Natural Gas 

Switch to NG vehicles operating 
with fossil NG 

Vehicle incentive/rebate 
programs and low NG 
prices relative to diesel 

Switch from fossil NG to landfill 
RNG 

RFS – cellulosic RIN value 

Switch from landfill to dairy 
digester RNG 

LCFS 

Propane 
Switch from fossil propane to 
renewable propane 

LCFS 

Starch Ethanol 

Use of starch ethanol with an 
average CI of 80 g/MJ 

RFS – 20 percent CI 
reduction to qualify as 
renewable fuel 

Reduction in CI of ethanol below 
80 g/MJ 

LCFS 

Sugar Ethanol 

Use of sugar ethanol with an 
average CI of 50 g/MJ 

RFS – 50 percent CI 
reduction to qualify as 
advanced biofuel 

Reduction in CI of sugar ethanol 
below 50 g/MJ 

LCFS 

Cellulosic Ethanol 

Use of cellulosic ethanol with an 
average CI of 40 g/MJ 

RFS – 60 percent CI 
reduction to qualify as 
cellulosic biofuel 

Reduction in CI of cellulosic 
ethanol below 40 g/MJ 

LCFS 

Refinery Projects 
Implementation of projects under 
the RIC and renewable hydrogen 
for refineries provisions 

LCFS 

Crude Projects 

Implementation of solar steam, 
solar/wind electricity, and CCS 
projects under the innovative crude 
provision 

LCFS 

Biodiesel 

Use of vegetable oil based 
biodiesel with a CI of 50 g/MJ 

Blenders tax credit and 
RFS – 50 percent CI 
reduction to qualify as 
biomass-based diesel 

Reduction of CI below 50 g/MJ 
using waste based feedstocks 

LCFS 

Renewable Diesel 

Use of vegetable oil based 
renewable diesel with CI of 50 
g/MJ 

Blenders tax credit and 
RFS – 50 percent CI 
reduction to qualify as 
biomass-based diesel 

Reduction of CI below 50 g/MJ 
using waste based feedstocks 

LCFS 
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Alternative Jet 
Fuel 

All emission reduction LCFS 

 
 



 

ATTACHMENT 5 
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07/Q1%202024%20Data%20Summary.pdf.  

https://ww2.arb.ca.gov/sites/default/files/2024-07/Q1%202024%20Data%20Summary.pdf
https://ww2.arb.ca.gov/sites/default/files/2024-07/Q1%202024%20Data%20Summary.pdf


 
 

07/31/24  Page 1 of 2 
 

Low Carbon Fuel Standard 
 

2024 LCFS Reporting Tool (LRT) Quarterly Data Summary  
Report No. 1 

 
Figure 11,2 shows the total credits and deficits generated quarterly in the LCFS from Q1 2011 
through Q1 2024.  Approximately 8.15 million metric tons (MT) of credits were generated in Q1 2024 
compared to 5.7 million MT of deficits.  Cumulatively through Q1 2024, 163.80 million MT credits and 
137.73 million MT deficits have been generated, for a net 26.07 million MT credits.  Please note that 
these figures are subject to change as regulated entities may correct their quarterly data.  
 

 
 
Figure 21,2 shows the percentage of LCFS credits generated by alternative fuels. A four-quarter 
rolling average is shown for ease of viewing and comparison.  
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Low Carbon Fuel Standard 

Figure 31,2 shows the total credits generated by fuel type since Q1 2011.  Credits for Innovative 
Crude, Low-Complexity/Low-Energy-Use, and Refinery Investments are included in the “Other” 
category. Beginning in 2020 the credits for petroleum, project-based reports are issued quarterly or 
annually post verification and will be included in the quarterly data summary when available. 
 

 

 
1 In 2016, the following fuels were recertified: Ethanol in Q1, Biodiesel & Renewable Diesel in Q2, and Natural Gas in Q3. This 
resulted in changes in CI values impacting credits generated by these fuels. 
2 In Q1 2016, electricity supplied to fixed guideway systems & electric forklifts was added to “Electricity” fuel category.  In Q1 2019, 
electricity supplied to Ocean-going Vessels at-berth (eOGV), Electric Cargo Handling Equipment (eCHE), and Electric 
Transportation Refrigeration Units (eTRU) was added to “Electricity” fuel category.   

 -

 500,000

 1,000,000

 1,500,000

 2,000,000

 2,500,000

 3,000,000

 3,500,000

 4,000,000

20
11

Q
1

Q
3

20
12

Q
1

Q
3

20
13

Q
1

Q
3

20
14

Q
1

Q
3

20
15

Q
1

Q
3

20
16

Q
1

Q
3

20
17

Q
1

Q
3

20
18

Q
1

Q
3

20
19

Q
1

Q
3

20
20

Q
1

Q
3

20
21

Q
1

Q
3

20
22

Q
1

Q
3

20
23

Q
1

Q
3

20
24

Q
1

M
et

ric
 T

on
s (

M
T)

Fig 3. Credits (MT) By Fuel Type
Q1 2011 - Q1 2024

Renewable Diesel

Electricity

Biomethane

Ethanol

Biodiesel

Fossil Natural Gas

Other (Hydrogen,
Renewable Naphtha,
Propane, Innovative
Crude & Low Complexity
/ Low Energy Use
Refining, etc.)

Project based credits are 
issued post verification and 
may not be included in this 



 

ATTACHMENT 6 
Cal. Air Resources Bd., Low Emission Diesel (LED) Study: Biodiesel and Renewable Diesel 
Emissions in Legacy and New Technology Diesel Engines (2021), 
https://ww2.arb.ca.gov/resources/documents/low-emission-diesel-led-study-biodiesel-and-
renewable-diesel-emissions-legacy. 
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Abstract 

For the purposes of this study, emissions and operation data using renewable diesel/biodiesel fuel 
blends and a petroleum-based reference California Air Resources Board (CARB) diesel will be 
gathered from a “legacy” (older) engine without a modern emissions control system, and two types 
of new technology diesel engines (NTDE), which are more current engines with emission control 
systems including selective catalytic reduction (SCR) and diesel particulate filters (DPF). 

This study aims to: 

1. Evaluate the NOx and PM emissions resulting from use of renewable diesel fuel and
selected renewable diesel/biodiesel fuel blends in a legacy off-road engine.

2. Evaluate the NOx and PM emissions resulting from use of renewable diesel fuel and
selected renewable diesel/biodiesel fuel blends in on-road and off-road NTDEs.

The three engines types were an off-road legacy engine, an on-road heavy-duty NTDE, and an 
off-road NTDE. The off-road legacy engine was a 2009 model year John Deere. The on-road 
NTDE was a 2019 Cummins engine, and the off-road NTDE was a 2018 Caterpillar engine. For 
this study, the emissions and performance effects of three renewable diesel/biodiesel blends – 
100 percent renewable diesel (R100), 65 percent renewable diesel/35 percent biodiesel (R65/B35), 
and 50 percent renewable diesel/50 percent biodiesel (R50/B50) were tested in each engine against 
a petroleum-based CARB reference fuel (CARB reference fuel). The emissions test cycles for each 
test engine and fuel included an engine-appropriate transient cycle and an engine-appropriate 
steady state cycle.  

Results and Conclusions: 

NOx emissions in the legacy off-road engine for both cycles were reduced when using R100 fuel 
compared to the CARB reference fuel. There was no difference in NOx emissions for both cycles 
when compared to the CARB reference fuel for the R65/B35 blend (highest ratio of renewable 
diesel to biodiesel), while there were increased NOx emissions compared to the CARB reference 
fuel for the R50/B50 blends (lowest ratio of renewable diesel to biodiesel) for both transient and 
steady state cycles.  

The results for this legacy engine are consistent with previously observed reductions in NOx 
emissions with R100 as the test fuel, and increased emissions of NOx from the use of biodiesel in 
fuel. They are also consistent with the observations that renewable diesel in a renewable 
diesel/biodiesel blend can reduce NOx emissions arising from the use of biodiesel, with the highest 
ratio of renewable diesel to biodiesel (R65/B35) in this study resulting in NOx emissions that were 
not significantly different from CARB reference fuel (also referred to as a NOx-neutral ratio), 
where the R50/B50 blend (the lowest ratio of renewable diesel to biodiesel) did result in higher 
NOx emissions than CARB reference fuel. Therefore, the renewable diesel in the R50/B50 blend 
did not sufficiently reduce NOx emissions from biodiesel such that emissions were NOx neutral, 
while the R65/B35 blend did result in NOx-neutral emissions.  

PM emissions in the legacy off-road engine showed statistically significant reductions in 
comparison to the CARB reference fuel for all test biofuels and both cycles, with the greatest PM 
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reductions observed in the renewable diesel/biodiesel blends with the highest biodiesel 
concentrations, confirming previous observations that biodiesel does act to reduce PM emissions 
in legacy diesel engines.  

NOx emissions from both NTDEs with R100 as the test fuel were not statistically different than 
the CARB reference fuel. NOx emissions in the renewable diesel/biodiesel blends were 
statistically higher than the CARB reference fuel for both NTDEs, with emissions increasing as 
the renewable diesel to biodiesel ratio decreased (i.e., biodiesel concentration increased and 
renewable diesel concentrations decreased), although the NOx emissions increases were not linear. 
These results indicate that in these particular NTDEs, equipped with state-of-the-art emissions 
control systems, NOx emissions resulting from the two renewable diesel/biodiesel blends tested 
(R65/B35 and R50/B50) were not completely controlled, i.e., were not NOx-neutral relative to 
CARB reference fuel, although the NOx emissions overall in the NTDE engines were orders of 
magnitude lower than those from the off-road legacy engine. 

There were no statistical differences in PM emissions in the NTDEs observed in any test fuel or 
test cycle compared to the CARB reference fuel, indicating that PM emissions are effectively 
controlled by the exhaust aftertreatment systems, no matter the biofuel blend or test cycle.  
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Executive Summary 

Background 

The California Air Resources Board (CARB) must continue to reduce oxides of nitrogen (NOx) 
and particulate matter (PM) emissions from on-road and off-road diesel-powered vehicles and 
equipment, including on-road heavy-duty vehicles, off-road engines, stationary engines, portable 
engines, marine vessels and locomotives, as part of the California’s State Implementation Plan.1 
Past studies have indicated that fuels such as renewable diesel, NOx-mitigated biodiesel, 
renewable diesel/biodiesel blends, cleaner refined diesel, gas to liquid diesel, and compressed 
natural gas can reduce NOx and/or PM emissions relative to conventional diesel. 

Objectives and Methods 

This study seeks to further characterize the emissions and performance effects of renewable diesel 
and renewable diesel/biodiesel blends in legacy engines (i.e., engines without selective catalytic 
reduction (SCR) exhaust treatment and diesel particulate filters (DPF) – also known as non-new 
technology diesel engines (non-NTDE)) – and in new technology diesel engines (NTDE). For the 
purposes of this study, NTDEs are defined as engines with SCR and DPF exhaust aftertreatment 
systems. Emissions are generally reported in grams/brake horsepower-hour (g/bhp-hr) unless 
otherwise noted. This study aims to: 

1. Evaluate the NOx and PM emissions resulting from use of renewable diesel fuel and
selected renewable diesel/biodiesel fuel blends in a legacy off-road engine.

2. Evaluate the NOx and PM emissions resulting from use of renewable diesel fuel and
selected renewable diesel/biodiesel fuel blends in on-road and off-road NTDEs.

To achieve the objectives above, emissions testing was conducted using a renewable diesel fuel 
and renewable diesel/biodiesel blends using an engine dynamometer with an off-road legacy 
engine, a heavy-duty on-road NTDE, and an off-road NTDE. Performance testing was also 
conducted to measure changes in fuel economy.  

Test Fuels 

The test fuels included a CARB reference fuel (a petroleum-based, ultra-low sulfur diesel meeting 
ASTM 975 specifications and the properties in Table A.9 of the Alternative Diesel Fuel (ADF) 
regulation) as a baseline fuel, a neat (100 percent or 99 percent) renewable diesel fuel (R100/R99 
– referred to as R100 in this study – meeting ASTM975 specifications and Table A.9 of the ADF
regulation), a blend of 65 percent renewable diesel and 35 percent biodiesel (R65/B35) with neat
biodiesel meeting ASTM6751 and Table A.8 of the ADF regulation, and a blend of 50 percent
renewable diesel and 50 percent biodiesel (R50/B50).

1 CARB. 2017. Revised Proposed 2016 State Strategy for the State Implementation Plan. March 7. Available at: 
https://www.arb.ca.gov/planning/sip/2016sip/rev2016statesip.pdf. Accessed: January, 2017. 

https://www.arb.ca.gov/planning/sip/2016sip/rev2016statesip.pdf
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Test Engines 

There were three test engines used in the study: an off-road legacy engine, an on-road heavy-duty 
NTDE, and an off-road NTDE, as shown in Table ES-1. The selected off-road legacy engine was 
a John Deere 4045HF285 engine that has been used in previous biodiesel and renewable diesel 
engine testing conducted by University of California, Riverside (UCR) Bourns College of 
Engineering-Center for Environmental Research and Technology (CE-CERT) and CARB.2 The 
on-road heavy-duty and off-road NTDEs were late-model engines to ensure that the engines were 
equipped with the most advanced emissions control technology currently available, including SCR 
and DPF. The on-road heavy-duty NTDE was a Cummins engine. Cummins engines are a staple 
of the California diesel engine market in Class 7 or Class 8 trucks. The off-road NTDE was a 
Caterpillar engine, which represents one of the most common engines in the off-road equipment 
category in California. The table below is a summary of the engines’ characteristics: 

Table ES-1. General Description of Test Engines 

No. Engine Type SCR-
Equipped? 

DPF-
Equipped? HP Model 

Year Vocation Manufacturer 

1 Off-Road Legacy No No 115 2009 Construction John Deere 

2 On-Road Heavy-
Duty NTDE Yes Yes 450 2019 T7 or T8 

Truck Cummins 

3 Off-Road NTDE Yes Yes 225 2018 Industrial Off-
road Caterpillar 

Test Procedures 

The test cycles used for this program included the Federal Test Procedure (FTP), the Non-Road 
Transient Cycle (NRTC), and steady state Ramped Modal Cycles (RMC). The NRTC is the 
transient test used in the engine certification procedure for off-road diesel-fueled engines, and the 
FTP is the transient test used for engine certification for heavy-duty diesel fueled on-highway 
engines. The RMCs are steady state cycles used in engine certification for both on-highway and 
off-road engines, with different steady state cycles used for the different engines. For the John 
Deere off-road legacy engine, a five-mode D2 ISO 8718 steady state cycle was utilized (D2 cycle), 
which is the cycle typically used for certification of constant speed off-road engines.3 For the 
Cummins on-road heavy-duty NTDE, a 13-mode, Supplementary Emissions Test (SET) RMC 
steady state cycle was used, as is used in the federal certification of this engine. For the Caterpillar 
off-road NTDE, an eight-mode C1 ISO 8718 steady state cycle was used (C1 cycle), which is the 
cycle typically used for certification of variable speed off-road engines. 

2 Durbin et al. 2011. CARB Assessment of the Emissions from the Use of Biodiesel as a Motor Vehicle Fuel in 
California, “Biodiesel Characterization and NOx Mitigation Study,” Final Report. October. Available at: 
https://www.arb.ca.gov/fuels/diesel/altdiesel/20111013_CARB%20Final%20Biodiesel%20Report.pdf. 
3 https://www.epa.gov/compliance-and-fuel-economy-data/annual-certification-data-vehicles-engines-and-
equipment. 

The engine emissions testing was performed at the UCR's college of Engineering-Center for 
Environmental Research and Technology's (CE-CERT) heavy-duty engine dynamometer

https://www.arb.ca.gov/fuels/diesel/altdiesel/20111013_CARB%20Final%20Biodiesel%20Report.pdf
https://www.epa.gov/compliance-and-fuel-economy-data/annual-certification-data-vehicles-engines-and-equipment
https://www.epa.gov/compliance-and-fuel-economy-data/annual-certification-data-vehicles-engines-and-equipment
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laboratory. This engine dynamometer test laboratory is equipped with a 600-hp General Electric 
DC electric engine dynamometer.  

Emissions of NOx, PM, non-methane hydrocarbons (NMHC), total hydrocarbons (THC), carbon 
monoxide (CO), and carbon dioxide (CO2) were measured during all tests, along with a 
determination of fuel consumption made via carbon balance. The emissions measurements were 
made using the standard analyzers in CE-CERT’s heavy-duty Mobile Emissions Laboratory (MEL) 
trailer.  

Results 

Summary results for each of the pollutants are provided below. All statistical analyses are in 
comparison to the CARB reference fuel.  For the discussion in this report, results are considered 
to be statistically significant for p values ≤0.05 using a using a 2-tailed, 2-sample, equal-variance 
t-test, meaning that the probability that the compared emissions differences would arise by chance
is less than or equal to 5 percent. Comparisons where 0.05 ≤p values <0.1 were considered
marginally statistically significant for this report, and are also noted in the text. Statistically
significant results are bolded and the percent difference compared to CARB reference fuel is
shown in red text in the tables. It should be noted that for the on-road heavy-duty NTDE, a subset
of outlier tests were observed over the FTP that were not included in the data presented in the
Executive Summary. These data are discussed in greater detail in Appendix A.

NOx Emissions 

Average NOx emissions, and percentage differences and statistical comparisons between the test 
biofuels and CARB reference diesel for the off-road legacy engine are shown in Table ES-2. For 
the off-road legacy engine, NOx emissions were lower for the R100 fuel than those from the CARB 
reference fuel for both the NRTC and D2 cycles. The R100 fuel showed statistically significant 
NOx reductions of 5.4% for the NRTC and 4.9% for the D2 cycle. The R65/B35 blend showed no 
statistically significant difference compared to the CARB reference fuel for either the NRTC or 
D2 cycles. The R50/B50 showed statistically significant increases in NOx emissions of 1.8% for 
the NRTC and 4.2% for the D2 cycle in comparison to the CARB reference fuel. 
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Table ES-2. NOx Emissions, and Percentage Differences and Statistical Comparisons 
Between Biofuels and the CARB Reference Fuel for the Off-Road Legacy Engine 

Cycle Fuel Type 
Ave. NOx 
Emissions 
(g/bhp-hr) 

% Diff vs. CARB p-value
(t-test)

. 
NRTC 

. 

. 

CARB reference fuel 2.09 - - 
R100 1.98 -5.4 0.00 

R65/B35 2.07 -1.2 0.18 
R50/B50 2.13 1.8 0.05 

. 
D2 
. 
. 

CARB reference fuel 2.01 - - 
R100 1.91 -4.9 0.00 

R65/B35 2.01 0.0 0.97 
R50/B50 2.09 4.2 0.02 

  Statistically significant results are bolded and their percent differences are in red text. 

Average NOx emissions, and percentage differences and statistical comparisons between the test 
biofuels and CARB reference diesel for the on-road heavy-duty NTDE are shown in Table ES-3. 
For the on-road NTDE, no statistically significant NOx emissions differences were found between 
the CARB reference fuel and R100 for either the FTP or RMC cycles. The FTP cycle showed 
statistically significant increases of 46.6% for R65/B35 and 49.5% for R50/B50. The RMC cycle 
showed statistically significant increases of 14.2% for R65/B35 and 15.4% for R50/B50.  Engine 
out NOx sensor data for the RMC cycle showed that there are increases in engine out NOx levels 
for the biodiesel blends, which is likely a key factor contributing to the higher tailpipe emissions 
for the renewable diesel/biodiesel blends. Comparison of the engine out and tailpipe out (after 
emissions control system) NOx data showed that the SCR provided a 95% to 96% reduction in 
NOx emissions for the different fuels. 

Table ES-3. NOx Emissions, and Percentage Differences and Statistical Comparisons 
Between Biofuels and the CARB Reference Fuel for the On-Road NTDE 

Cycle Fuel Type NOx Emissions 
(g/bhp-hr) % Diff vs. CARB p-value

(t-test) 
. 

FTP 
. 
. 

CARB reference fuel 0.11 - - 
R100 0.12 4.8 0.34 

R65/B35 0.16 46.6 0.00 
R50/B50 0.17 49.5 0.00 

. 
RMC 

. 

CARB reference fuel 0.13 - - 
R100 0.14 2.3 0.19 

R65/B35 0.15 14.2 0.00 
R50/B50 0.15 15.4 0.00 

  Statistically significant results are bolded and their percent differences are shown in red. 

Average NOx emissions, and percentage differences and statistical comparisons between the test 
biofuels and CARB reference diesel for the off-road NTDE are shown in Table ES-4. For the off-
road NTDE testing, NOx emissions showed no statistically significant differences between R100 
and the  CARB reference fuel for either test cycle. For the NRTC cycle, statistically significant 
increases of 88.3% for the R65/B35 blend and 146.9% for the R50/B50 blend were observed. For 
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the C1 cycle, statistically significant increases of 55.1% for the R65/B35 blend and 119.4% for the 
R50/B50 blend were observed.  

The engine-out data for the off-road NTDE did not show any statistically significant differences 
between the R100 and the CARB reference fuel for either cycle. The engine out data show 
consistently higher and statistically significant increased NOx emissions for the R65/B35 blends 
and the R50/B50 fuels blends compared with the CARB reference fuel for both cycles. Comparison 
of the engine out and tailpipe NOx data showed that the SCR provided NOx reduction efficiencies 
of 93% for the CARB reference fuel, 91% for R100, 88% for R65/B35, and 85% for R50/B50. 
The SCR provided NOx reductions of 98% to 99% for all fuels for the C1 cycle. 

Table ES-4. NOx Emissions, and Percentage Differences and Statistical Comparisons 
Between Biofuels and the CARB Reference Fuel for the Off-Road NTDE 

Cycle Fuel Type NOx Emissions 
(g/bhp-hr)  % Diff vs. CARB p-value

(t-test)
. 

NRTC 
. 
. 

CARB reference fuel 0.18 - - 
R100 0.22 20.1 0.11 

R65/B35 0.34 88.3 0.00 
R50/B50 0.45 146.9 0.00 

. 
C1 
. 
. 

CARB reference fuel 0.014 - - 
R100 0.015 10.5 0.56 

R65/B35 0.021 55.1 0.01 
R50/B50 0.030 119.4 0.01 

  Statistically significant results are bolded and their percent differences are shown in red text. 

PM Emissions 

Average PM emissions, and percentage differences and statistical comparisons between the test 
biofuels and  CARB reference fuel for the off-road legacy engine are presented in Table ES-5. PM 
emissions decreases were observed for the renewable diesel and the renewable diesel/biodiesel 
blends for both the NRTC and the D2 cycles. The reductions for the NRTC when compared to the 
CARB reference fuel were 38% for R100, 53% for R65/B35, and 63% for R50/B50. The 
reductions for the D2 compared to the CARB reference fuel were 27% for R100, 51% for R65/B35, 
and 58% for R50/B50. 
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Table ES-5. Average PM emissions, and Percentage Differences and Statistical 
Comparisons Between the Test Biofuels and  CARB Reference Fuel for the Off-Road 

Legacy Engine 

Cycle Fuel Type PM Emissions 
(g/bhp-hr) % Diff vs. CARB p-value

(t-test)

NRTC 
CARB reference diesel 0.061 - - 

R100 0.038 -38 0.00 
R65/B35 0.028 -53 0.00 
R50/B50 0.023 -63 0.00 

D2 
CARB reference diesel 0.052 - - 

R100 0.038 -27 0.00 
R65/B35 0.025 -51 0.00 
R50/B50 0.022 -58 0.00 

  Statistically significant results are bolded and their percent differences are shown in red. 

For the on-road NTDE, PM mass emissions in general were low and near background levels, and 
averaged less than 0.001 g/bhp-hr for all tests conditions and both cycles. As the PM standard for 
heavy-duty on-road engines is 0.01 g/bhp-hr, the PM emissions observed are for the most part at 
least 20-fold lower than the PM standard. The PM emissions for the different fuels generally did 
not show statistically significant differences, with the exception of the R50/B50, which had 
emissions that were lower than those for the CARB reference fuel at a marginally statistically 
significant level over the FTP cycle. 

For the off-road NTDE, PM mass emissions were more than a factor of 30 below the  0.015 g/bhp-
hr PM standard for Tier 4 off-road engines in this size category for all test conditions and both 
cycles. No statistically significant differences in PM mass emissions were seen between fuels for 
either test cycle. 

Total Hydrocarbon (THC) Emissions 

For the off-road legacy engine, THC emissions showed significant decreases for renewable diesel 
and the renewable diesel/biodiesel blends for both the NRTC and D2 cycles. The reductions for 
the NRTC compared to the CARB reference fuel were 45% for R100, 49% for R65/B35, and 66% 
for R50/B50. The reductions for the D2 cycle compared to the CARB reference fuel were 35% for 
R100, 58% for R65/B35, and 71% for R50/B50.  

For the on-road NTDE, THC emissions were near or below background levels for all tests 
conditions and both cycles. For the FTP, only R50/B50 showed a statistically significant reduction 
relative to the CARB reference fuel, with R100 and R65/B35 showing no statistically significant 
differences in THC emissions relative to the CARB reference fuel. For the RMC cycle, THC 
emissions levels were below the background levels for all tests, and hence there were no 
measurable THC emissions.  

For the off-road NTDE, THC emissions were below the background levels for both the NRTC and 
C1 cycles and for all fuels. Therefore, there were no statistically significant differences in THC 
emissions relative to the CARB reference fuel. 
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CO Emissions 

For the off-road legacy engine, CO emissions showed statistically significant decreases for the 
renewable diesel and the renewable diesel/biodiesel blends for both the NRTC and D2 cycles. The 
reductions for the NRTC compared to the CARB reference fuel were 22% for R100, 26% for 
R65/B35, and 32% for R50/B50. The reductions for the D2 cycle compared to the CARB reference 
fuel were 14% for R100, 28% for R65/B35, and 32% for R50/B50. 

For the on-road NTDE, the FTP showed no statistically significant changes in CO emissions for 
any of the test biofuels relative to the CARB reference fuel. The RMC showed a slight reduction 
of 5% with R100, with no statistical difference in CO emissions observed with the R65/B35 and 
R50/B50 blends. 

For the off-road NTDE, for the NRTC, measurable, but low CO emissions were found for the 
CARB reference fuel and R100. The NRTC CO emissions for the R100 fuel were 44% lower than 
those for the CARB reference fuel. The NRTC CO emissions for the R65/B35 and R50/B50 fuels 
were much lower than those for the CARB reference fuel and R100 fuels, and were near or below 
the background levels for all tests. For the C1 cycle, CO emissions were near or below background 
levels for all tests. 

CO2 Emissions 

For the off-road legacy engine, statistically significant reductions in CO2 emissions from the 
NRTC of 4.1% for R100, 2.6% for R65/B35, and 1.7% for R50/B50 were observed in comparison 
to the CARB reference fuel. For the D2 cycle, the R100 showed a statistically significant reduction 
in CO2 emissions of 4.6% compared to the CARB reference fuel, while the R65/B35 and R50/B50 
fuels did not show statistically significant differences compared to the CARB reference fuel.  

For the on-road NTDE, CO2 emissions from the FTP showed statistically significant decreases of 
3.2% for R100, 0.9% for R65/B35, and 0.8% for R50/B50 compared to the CARB reference fuel. 
The steady state cycle showed statistically significant decreases of 2.9% for R100 and 0.5% for 
R65/B35, and a marginally statistically significant increase of 0.3% for R50/B50 compared to the 
CARB reference fuel. 

For the off-road NTDE, CO2 emissions showed statistically significant reductions for the R100 of 
3.8% for the FTP and of 3.0% for the D2 cycle compared to the CARB reference fuel. CO2 
emissions did not show statistically significant differences for the R65/B35 and R50/B50 fuels 
compared to the CARB reference fuel for either the NRTC or C1 cycles. 

Brake Specific Fuel Consumption (BSFC) 

For the off-road legacy engine, BSFC, measured in gallons/bhp-hr, showed statistically significant 
increases in the NRTC ranging from 3.5% for R100, 3.8% for R65/B35, and 4.4% for R50/B50 
fuels compared to the CARB reference fuel. For the D2 cycle, there was no statistically significant 
change in BSFC for R100. For the D2 cycle, the R65/B35 showed a statistically significant BSFC 
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increase of 4.5% and the R50/B50 showed a marginally statistically significant BSFC increase of 
3.4% compared to the CARB reference fuel. 

For the on-road NTDE, BSFC for the transient cycle showed statistically significant increases in 
fuel consumption per bhp-hr for all of the biofuels, ranging from 4.8% for R100, 6.0% for R65/B35, 
and 57% for R50/B50. The steady state cycle also showed statistically significant increases in fuel 
consumption for all of the biofuels, ranging from 5.1% for R100, 6.6% for R65/B35, and 7.0% for 
R50/B50 when compared to the CARB reference fuel. 

For the off-road NTDE, BSFC showed statistically significant increases for the NRTC BSFC 
ranging from 4.1% for R100, 5.8% for R65/B35, and 6.1% for the R50/B50 fuels compared to the 
CARB reference fuel. For the C1 cycle, BSFC showed statistically significant increases ranging 
from 5.0% for R100, 5.1% for R65/B35, and 5.2% for the R50/B50 fuels when compared to the 
CARB reference fuel. 

Total and Solid Particle Number Emissions 

As diesel particulate emissions have been shown to result in adverse health impacts, some 
additional particle measurements were included in this study to characterize particulate emissions 
in regard to biofuels. The number of particles is especially important given the fact that a 
measurement of total mass gives no indication as to the relative count of fine particles compared 
to the larger particles. Clinical and toxicological studies have shown that ultrafine particles (less 
than 100 nm diameter) can act through mechanisms not shared with larger particle sizes. 4 , 5 
Measurements of total particle number (TPN) (greater than 3 nm diameter) and solid particle 
number (SPN) emissions were made for the off-road legacy engine and the on-road NTDE. SPN 
represents the number of solid particles greater than 23 nm in diameter (equivalent to 0.023 
microns, as compared to the common 2.5 micron (PM2.5) metric for fine particulate air pollution), 
as defined by the European Union solid particle number emissions regulations. For both engines, 
the biofuels showed reductions in both TPN and SPN emissions, with the exception of TPN for 
R100 for the legacy off-road engine D2 cycle, which also showed a relatively large measurement 
variability. TPN and SPN emissions for both engines were seen in lower concentrations for the 
higher biodiesel blends relative to R100 and CARB reference fuel. These trends are consistent 
with those seen for the PM mass for the off-road legacy engine, where the PM mass emissions are 
well above the background levels. 

Particle Size Distributions 

Diesel-generated combustion particles are typically divided in three modes, nucleation mode (5-50 
nm diameter), accumulation mode (50-1,000 nm diameter), and coarse mode (1,000-10,000 nm 
diameter). The nucleation mode typically consists of organic volatile compounds and can contain 

4Solid Particle Number Emission Factors of Euro VI Heavy-Duty Vehicles on the Road and in the Laboratory Int J 
Environ Res Public Health. 2018 Feb; 15(2): 304. 
Published online 2018 Feb 9. doi: 10.3390/ijerph15020304, Barouch Giechaskiel 
 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5858373/.  
5  Review of evidence on health aspects of air pollution – REVIHAAP Project Technical Report, WHO 2013, 
https://apps.who.int/iris/bitstream/handle/10665/341712/WHO-EURO-2013-2663-42419-58845-
eng.pdf?sequence=1.  

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5858373/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5858373/
https://dx.doi.org/10.3390%2Fijerph15020304
https://www.ncbi.nlm.nih.gov/pubmed/?term=Giechaskiel%20B%5BAuthor%5D&cauthor=true&cauthor_uid=29425174
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5858373/
https://apps.who.int/iris/bitstream/handle/10665/341712/WHO-EURO-2013-2663-42419-58845-eng.pdf?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/341712/WHO-EURO-2013-2663-42419-58845-eng.pdf?sequence=1
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ash and soot particles. Most soot particles agglomerate, however, and are usually found in the 
accumulation mode. Coarse mode particles are typically from larger soot particles breaking off of 
the exhaust walls. 

For the off-road legacy engine, the R100, R65/R35, and R50/B50 fuels showed reductions in 
particle counts per bhp-hr over most of the particle size range compared to the CARB reference 
fuel for both cycles. These reductions were most significant for the larger particles in the 
accumulation mode, although reductions were also found in the nucleation mode size range, 
peaking around 30 nm for most of the biofuels relative to the CARB reference fuel. The R100 
showed higher particle counts than the R65/B35 and R50/B50 fuels in the nucleation mode size 
range for both cycles and in the accumulation mode particle size range for the NRTC. 

For the on-road NTDE, nucleation mode particles were about an order of magnitude lower than 
those measured for the off-road legacy engine. Surprisingly, the R65/B35 fuel showed the highest 
emissions for the FTP cycle, but also showed large measurement variability. Over the full test 
matrix, however, the use of biofuel blends generally resulted in lower particle counts in the 
different size ranges compared to the CARB reference fuel. 

Conclusions 

For NOx emissions, the results for this legacy engine are consistent with previously observed 
reductions in NOx emissions with R100 as the test fuel, and increased emissions of NOx from the 
use of biodiesel in fuel. They are also consistent with the observations that renewable diesel in a 
renewable diesel/biodiesel blend can reduce NOx emissions arising from the use of biodiesel, with 
the highest ratio of renewable diesel to biodiesel (R65/B35) in this study resulting in NOx 
emissions that were not significantly different from CARB reference fuel (also referred to as a 
NOx-neutral ratio), while the R50/B50 blend (the lowest ratio of renewable diesel to biodiesel) did 
result in higher NOx emissions than CARB reference fuel. Therefore, the renewable diesel in the 
R50/B50 blend did not sufficiently reduce NOx emissions from biodiesel such that emissions are 
NOx neutral, while the R65/B35 blend did result in NOx-neutral emissions.  

NOx emissions from both NTDEs with R100 as the test fuel were not statistically different than 
the CARB reference fuel. NOx emissions in the renewable diesel/biodiesel blends were 
statistically higher than the CARB reference fuel for both NTDEs, with emissions increasing as 
the biodiesel to renewable diesel ratio increased (i.e., biodiesel concentration increased and 
renewable diesel concentrations decreased), although the NOx emissions increases were not linear. 
These results indicate that in these particular NTDEs, equipped with state-of-the-art emissions 
control systems, NOx emissions resulting from the two renewable diesel/biodiesel blends tested 
(R65/B35 and R50/B50) were not completely controlled, i.e., NOx-neutral relative to CARB 
reference fuel, although the NOx emissions overall in the NTDE engines were orders of magnitude 
lower than those from the legacy engine. 

PM emissions in the legacy off-road engine showed statistically significant reductions in 
comparison to the CARB reference fuel for all test biofuels and both cycles, with the greatest PM 
reductions observed in the blends with the lowest renewable diesel/biodiesel ratios (highest 
biodiesel concentrations), confirming previous observations that biodiesel does act to reduce PM 
emissions in legacy diesel engines. There were no statistical differences in PM emissions in the 
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NTDEs observed in any test fuel or test cycle compared to the CARB reference fuel, indicating 
that PM emissions are effectively controlled by the exhaust aftertreatment systems, no matter the 
biofuel blend or test cycle.
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1 Introduction 

The California Air Resources Board (CARB) must continue to reduce oxides of nitrogen (NOx) 
and particulate matter (PM) emissions from on-road and off-road diesel-powered vehicles and 
equipment, including on-road heavy-duty vehicles, off-road engines, stationary engines, portable 
engines, marine vessels and locomotives, as part of the California’s State Implementation Plan.6 
Past studies have indicated that fuels such as renewable diesel, NOx-mitigated biodiesel, 
renewable diesel/biodiesel blends, cleaner refined diesel, gas to liquid diesel, and compressed 
natural gas (CNG) can reduce NOx and/or PM emissions relative to diesel. 

This study seeks to further characterize the emissions and performance effects of renewable diesel 
and renewable diesel/biodiesel blends in both legacy engines (i.e., engines without selective 
catalytic reduction (SCR) exhaust treatment and diesel particulate filters (DPF)) and in new 
technology diesel engines (NTDE). For the purposes of this study, NTDEs are defined as engines 
with SCR and DPF exhaust treatment. 

CARB, in conjunction with researchers from the University of California at Riverside’s (UCR) 
Bourns College of Engineering-Center for Environmental Research and Technology (CE-CERT), 
the University of California, Davis (UCD), and others, implemented a study (“joint study”) to 
characterize the emissions impacts of biodiesel and renewable diesel, relative to CARB ULSD, in 
several on-road and off-road7 engines under a variety of test conditions.8 Based on the results of 
the joint study, CARB anticipates that use of certain renewable diesel/biodiesel blends would result 
in NOx and PM reductions in on-road and off-road legacy engines. However, the joint study did 
not specifically investigate the emissions impacts of renewable diesel or renewable diesel/biodiesel 
blends in legacy off-road engines. 

Recent studies of on-road heavy-duty NTDEs have shown NOx emissions above engine 
certification standards as a result of decreased efficiency of SCR systems at low load/low speed 
engine conditions and malfunction of SCR systems due to engine maintenance issues.9,10 Under 
these conditions, the emissions performance of an NTDE may be similar to a legacy engine. 
Although these studies did not consider the impact of renewable diesel or biodiesel in NTDEs 
under these conditions, the results of the joint study suggest that the use of renewable 
diesel/biodiesel blends may also result in NOx impacts in on-road and off-road NTDEs under these 
conditions (i.e., during low loads/low speed engine operation and when engines are experiencing 
maintenance issues). 

                                                
6 CARB. 2017. Revised Proposed 2016 State Strategy for the State Implementation Plan. March 7. Available at: 
https://www.arb.ca.gov/planning/sip/2016sip/rev2016statesip.pdf. Accessed: January, 2017. 
7 Renewable diesel was not investigated in off-road engines in this study. 
8 Durbin et al. 2011. CARB Assessment of the Emissions from the Use of Biodiesel as a Motor Vehicle Fuel in 
California, “Biodiesel Characterization and NOx Mitigation Study,” Final Report. October. Available at: 
https://www.arb.ca.gov/fuels/diesel/altdiesel/20111013_CARB%20Final%20Biodiesel%20Report.pdf. Accessed: 
August, 2017. 
9 Misra, Chandan, et al. In-Use NOx Emissions from Model Year 2010 and 2011 Heavy-Duty Diesel Engines 
Equipped with Aftertreatment Devices. Environ. Sci. Technol. 2013, 47, 7892-7898. 
10 Boriboomsomsin, Kanok, et al. 2017. Collection of Activity Data from On-Road Heavy-Duty Diesel Vehicles. 
Final Report for the California Air Resources Board. May. 

https://www.arb.ca.gov/planning/sip/2016sip/rev2016statesip.pdf
https://www.arb.ca.gov/fuels/diesel/altdiesel/20111013_CARB%20Final%20Biodiesel%20Report.pdf
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A recent chassis dynamometer study has shown potential NOx increases for biodiesel and 
renewable diesel use relative to CARB ULSD in on-road NTDEs. However, the results depended 
on blend level (with petroleum diesel) and the driving cycle studied.11 Additionally, a chassis 
dynamometer may not provide a true representation of fuel-to-fuel differences due to variability 
resulting from manual operation of the engine. The staff report for the 2015 ADF regulation also 
states that, for 2007 and later engines equipped with PM filters, there were no meaningful 
differences in PM emissions between conventional diesel and biodiesel.12 However, the joint study 
indicates that PM emissions for these engines were essentially at the limit of detection, so 
differences in PM emissions due to fuels could not be discerned. Thus, further characterization of 
the NOx and PM emissions impacts from the use of renewable diesel and renewable 
diesel/biodiesel blends in on-road and off-road NTDEs is needed. 

 

 

                                                
11 Karavalakis, G., Jiang, Y., Yang, J., Durbin, T., et al., Emissions and Fuel Economy Evaluation from Two Current 
Technology Heavy-Duty Trucks Operated on HVO and FAME Blends, SAE Int. J. Fuels Lubr. 9(1):2016, 
doi:10.4271/2016-01-0876. 
12 CARB. 2015. Proposed Regulation on the Commercialization of Alternative Diesel Fuels – Staff Report: Initial 
Statement of Reasons. January 2. Available at: https://www.arb.ca.gov/regact/2015/adf2015/adf15isor.pdf. 

https://www.arb.ca.gov/regact/2015/adf2015/adf15isor.pdf
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2 Objectives  

The purpose of this study is to further evaluate emissions and performance effects resulting from 
the use of renewable diesel and renewable diesel/biodiesel blends relative to CARB diesel in 
off-road legacy engines and in NTDEs. Specifically, this study aims to:  

1. Evaluate the NOx and PM emissions resulting from renewable diesel fuel and selected 
renewable diesel/biodiesel fuel blends in a legacy off-road engine. 

2. Evaluate the NOx and PM emissions from use of renewable diesel fuel and selected 
renewable diesel/biodiesel fuel blends in on-road and off-road NTDEs. 

To achieve the objectives above, emissions testing was conducted using renewable diesel and 
renewable diesel/biodiesel blends in an off-road legacy engine, a heavy-duty on-road NTDE, and 
an off-road NTDE. Performance testing was also conducted to measure changes in fuel 
consumption. 
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3 Experimental Procedures  

3.1 Test Fuels 

Testing was conducted using a CARB reference fuel – a petroleum-based, ultra-low sulfur diesel 
meeting ASTM975 specifications and the properties of Table A.9 of the ADF regulation as a 
baseline fuel, a neat (100 percent or 99 percent) renewable diesel fuel (referred to as R100 in this 
study) meeting ASTM975 specifications and Table A.9 of the ADF regulation), a blend of 65 
percent renewable diesel and 35 percent biodiesel (R65/B35) with neat biodiesel meeting 
ASTM6751 and Table A.8 of the ADF regulation, and a blend of 50 percent renewable diesel and 
50 percent biodiesel (R50/B50).13  

The CARB reference fuel was obtained from a single batch in a volume sufficient for the full test 
program to minimize variations in fuel properties over the course of the study. The certificate of 
analysis (COA) for this fuel is provided in Appendix B. 

The neat biodiesel was also sourced from a single batch in volumes sufficient for the full test 
program, while the R100 renewable diesel was sourced in two batches, but from a well-controlled 
production process where the fuel properties change minimally over time. The neat biodiesel fuel 
was obtained from a BQ-9000 supplier14 and was a low-saturation biodiesel. The biodiesel met the 
specifications in Table A.8 of the ADF regulation, with the exception of a higher cetane number.  

The R100/R99 fuel was provided by a commercial supplier. Renewable diesel for commercial sale 
is typically blended as R99, but for simplicity in presenting the results below, this fuel will be 
denoted as R100 throughout the results and conclusion sections of this report. The neat renewable 
diesel and neat biodiesel described above were used as the blendstock for the R65/B35 and 
R50/B50 fuels. Blending of the renewable diesel/biodiesel blends was performed at the CE-CERT 
facilities in Riverside, California. The R65/B35 and R50/B50 blends were blended gravimetrically 
in fuel totes large enough to provide for single batches of R65/B35 and R50/B50 fuels that were 
sufficient for the full test program and were stored under nitrogen blankets to minimize variations 
in fuel properties over the course of the study.  

Some additional blending of R65/B35 and R50/B50 fuels using the same batches of neat renewable 
diesel and biodiesel was also done in conjunction with the testing on the third engine, the off-road 
NTDE. Prior to conducting this second round of blending, some additional testing of the neat 
biodiesel was performed to evaluate its stability and quality, which included acid number, 
oxidation stability, water content, copper corrosion, and FAME content. These results showed that 
all of the properties were still within specifications, with the exception of oxidation stability, which 
had dropped to 1.2 hours. These results were discussed with representatives of the biodiesel 
industry, and it was determined that the fuel should still be acceptable for testing if an oxidation 
stability additive could be added to improve the oxidation stability of the biodiesel. The oxidation 
stability was improved by adding 1,000 ppmv of tert-Butylhydroquinone, which increased the 

                                                
13 CARB. 2020. Regulation on Commercialization of Alternative Diesel Fuels. Title 13, California Code of 
Regulations, Appendix 1 of Subarticle 2.14 https://bq-9000.org. 
14 https://bq-9000.org. 

https://bq-9000.org/
https://bq-9000.org/
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oxidation stability to 4.3 hours. The additional supply of renewable diesel/biodiesel fuels were 
then blended using the same gravimetric methods as used in the previous round of blending. 

Fuel analyses were conducted by Southwest Research Institute (SwRI) on the CARB reference 
fuel, the neat renewable diesel, the neat biodiesel, and the R65/B35 and R50/B50 blends. The 
CARB reference fuel and the neat renewable diesel were analyzed for ASTM D975 properties and 
the properties in Table A.9 of the ADF regulation. These properties, as well as the Certificate of 
Analysis (COA) results, the fuel analysis results, and the fuel specifications for the CARB 
reference fuel, are shown in Table 3-1. The neat biodiesel fuel was analyzed for ASTM D6751 
properties and the properties in Table A.8 of the ADF regulation. These properties, as well as the 
results of the fuel analysis and the fuel specifications for the neat biodiesel, are shown in Table 3-
2. The R65/B35 and R50/B50 blends were analyzed for biodiesel content, sulfur, nitrogen, density, 
and distillation temperature at 10 percent, 50 percent, and 90 percent of the sample, as shown in 
Table 3-3. The carbon/hydrogen/oxygen content was also measured via ASTM D5291 for the 
CARB reference fuel, the R100, and the B100, as the carbon weight fraction is used to determine 
the brake specific fuel consumption (BSFC). Full fuel analyses were conducted for one sample per 
fuel. Triplicate analyses were performed on cetane number and a single analysis was performed 
on all other fuel properties indicated in Tables 3-1 through 3-3. The fuel analysis results from 
SwRI for all test fuels are provided in Appendix C. 
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Table 3-1. CARB Reference Fuel and Renewable Diesel Analysis Results and 
Specifications 

Property 
ASTM 

Test 
Method 

Units 
Certificate 
of Analysis 

Results 

Fuel 
Analysis 
Results 
(SwRI) 

 
ULSD Fuel 

Specifications 

Renewable 
Diesel Fuel 

Analysis 
Results  
(SwRI) 

Sulfur D5453 ppm <1 <0.5 15 max. <0.5 

Aromatics D5186 Vol. % 10.0 9.9 10 max. 1.2 
Polycyclic 
aromatic 

hydrocarbons 
D5186 Wt. % 1.2 1.2 1.4 max. 0.2 

Nitrogen content D4629 ppm 5.8 4.9 10 max. <1.0 

Unadditized 
Cetane Number D613  unitless  48.4 

48.1 
48.3 
48.2 

48 min. 
79.6 
80.1 
79.8 

API Gravity D287 unitless  38.1* 38.0 33-39 49.1 

Specific Gravity D287 g/ml - 0.8348 - 0.7835 
Carbon weight 

fraction D5291 wt% - 86.30 - 84.96 

Kinematic 
Viscosity, 40oC D 445 mm2/s 2.6 2.544 2.0 – 4.1 3.031 

Flash Point D93 oF 191 189.0 130 min. 146.0 
Distillation 

Temperature, 
atmospheric, IBP  

D86-IBP oF 396 395.5 340 – 420 285.8 

Distillation 
Temperature, 

atmospheric, T10  
D86-T10 oF 436 435.7 400 – 490 487.7 

Distillation 
Temperature, 

atmospheric, T50 
D86-T50 oF 486 486.5 470 – 560 552.3 

Distillation 
Temperature, 

atmospheric, T90 
D86-T90 oF 559 559.3 550 – 610 566.9 

Distillation 
Temperature, 
atmospheric, 

TEP 

D86-EP oF 600 601.6 580 – 660 586.9 

 *API gravity for certificate of analysis used ASTM Method D4052. 
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Table 3-2. Biodiesel (B100) Fuel Analysis Results and Specifications 
Fuel 

Property ASTM Test 
Method Units Analysis 

Results 
(SwRI) 

ADF 
Specification 

Distillation, 90% recovery D1160 oF 669.2 620 - 680 
API Gravity (by Meter) D287 oAPI 28.6 27 - 33  

Specific Gravity D287 g/ml 0.8838 - 
Kinematic Viscosity  @ 40 oC D445-40 mm2/s 4.399 1.9 – 6.0 

Trace Nitrogen in Liquid Petroleum 
Hydrocarbons D4629 ppm 

(wt/wt) 13.8 10 max  

Sulfur by UVF D5453 ppm 
(wt/wt) 3.03 15 max 

56.7 
Cetane Number D613 unitless  55.8 47-50 

56.6 
Flash Point, Pensky Martens D93 oF 326.0 266 min 

FAME content* EN 14078 % Mass 97.3 Report 
Carbon weight fraction D5291 wt% 77.30  

* EN 14078 was substituted for EN 14103 to determine FAME content 
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Table 3-3. Fuel Property Analysis Results and Properties 

ASTM 
Property Test 

Method 
Units R65/R35 R50/B50 

1.60 

6.8 

67.6 
67.7 
67.7 
67.7 

38.4 

- 
- 

332.1 

546.5 

597.8 

639.4 

659.6 

49.1 

Sulfur Content D5453 ppm 1.34 

Nitrogen Content D4629 ppm 4.8 

Cetane Number Test #1 D613 unitless 68.4 
Cetane Number Test #2 D613 unitless 67.6 
Cetane Number Test #3 D613 unitless 67.1 

Cetane Number - Average D613 unitless 67.7 

API Gravity D287 degAPI 41.5 

Viscosity at 40oC, cSt D445 cSt - 
Flash Point, oF, minimum D93 oF - 
Distillation Temperature, 

atmospheric, IBP D86-IBP oF 315.5 

Distillation Temperature, 
atmospheric, T10 D86-T10 oF 528.3 

Distillation Temperature, 
atmospheric, T50 D86-T50 oF 580.6 

Distillation Temperature, 
atmospheric, T90 D86-T90 oF 630.0 

Distillation Temperature, 
atmospheric, TEP D86-EP oF 654.0 

FAME Content % EN14078 % Mass 34.8 
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3.2 Test Engines  

As discussed in Section 2, the goal of this test program is to further evaluate the emissions and 
performance effects of renewable diesel and renewable diesel/biodiesel blends in three engine 
types: an off-road legacy engine and on-road heavy-duty and off-road NTDEs. Table 3-4 provides 
a general description of the emissions technologies and engine characteristics of the engines used 
in this study. 

Table 3-4. General Description of Test Engines 

No. Engine Type SCR-
Equipped? 

DPF-
Equipped? HP Model 

Year Vocation Manufacturer 

1 Off-Road No No 115 2009 Construction John Deere 

2 On-Road 
Heavy-Duty Yes Yes 450 2019 T7 or T8 

Truck Cummins 

3 Off-Road Yes Yes 225 2018 Construction Caterpillar 

The specifications of three test engines are provided in Table 3-5. The selected off-road legacy 
engine was a John Deere 4045HF285 engine that has been used in previous biodiesel and 
renewable diesel engine testing conducted by UCR CE-CERT and CARB. 15  The on-road 
heavy-duty and off-road NTDEs were late-model engines to ensure that the test engines were 
equipped with the most advanced DPF and SCR emissions control technology currently available. 
The emissions control technology in these late-model engines is becoming more representative of 
the in-use emissions control technology in the on-road and off-road fleets as the engine inventory 
turns over. The on-road heavy-duty engine was a Cummins engine. Cummins engines are a staple 
of the California diesel engine market in Class 7 or Class 8 trucks. Use of this engine also provides 
a basis to further evaluate the results of a recent chassis dynamometer study that found increases 
in NOx emissions for biodiesel and some blends of renewable diesel relative to CARB ULSD in 
two Cummins on-road heavy-duty NTDEs.16 The off-road NTDE was a Caterpillar engine, which 
represents one of the most common off-road equipment engine manufacturers for California. 

 

 

                                                
15 Durbin et al. 2011. CARB Assessment of the Emissions from the Use of Biodiesel as a Motor Vehicle Fuel in 
California, “Biodiesel Characterization and NOx Mitigation Study,” Final Report. October. Available at: 
https://www.arb.ca.gov/fuels/diesel/altdiesel/20111013_CARB%20Final%20Biodiesel%20Report.pdf.16 
Karavalakis, G., Jiang, Y., Yang, J., Durbin, T. et al., "Emissions and Fuel Economy Evaluation from Two Current 
Technology Heavy-Duty Trucks Operated on HVO and FAME Blends," SAE Int. J. Fuels Lubr. 9(1):2016, 
doi:10.4271/2016-01-0876. 
16 Karavalakis, G., Jiang, Y., Yang, J., Durbin, T. et al., "Emissions and Fuel Economy Evaluation from Two 
Current Technology Heavy-Duty Trucks Operated on HVO and FAME Blends," SAE Int. J. Fuels Lubr. 9(1):2016, 
doi:10.4271/2016-01-0876. 

https://www.arb.ca.gov/fuels/diesel/altdiesel/20111013_CARB%20Final%20Biodiesel%20Report.pdf
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Table 3-5. Specifications of the Test Engines 

Category Off-Road 
Legacy On-Road NTDE Off-Road NTDE 

Engine Manufacturer John Deere Cummins Caterpillar 

Engine Model 4045HF285 C-15 C7.1 ACERT 

Model Year 2009 2019 2018 

Engine Family 9JDXL6.8105 KCEXH0912XAW JPKXL07.0BN1 

Engine Type 
In-line 4-
cylinder, 4-
stroke (Tier 3) 

In-line 6-cylinder, 4-
stroke 

In-line 6-cylinder, 
4-stroke (Tier 4) 

Displacement 4.5 liters 14.9 liters 7.01 liters 

Power Rating 115 hp (86 kW) 450 hp (336 kW) 225 hp (168 kW) 

Speed Rating 2400 rpm 1800 rpm 2200 rpm 

Fuel Type Diesel Diesel Diesel 

Induction Turbocharged Turbocharged Turbocharged 
Emissions controls: 

1. Exhaust Gas 
Recirculation (EGR) 

2. SCR 
3. DPF 

 
1. 
2. 
3. 

No 
No 
No 

1. 
2. 
3. 

 
Yes 
Yes 
Yes 

1. 
2. 
3. 

 
Yes 
Yes 
Yes 

The CARB reference fuel, neat renewable diesel (R100/R99), and the R65/B35 and R50/B50 
blends were tested in all engines. 

3.3 Emissions Testing 

Testing was conducted in UCR CE-CERT’s heavy-duty engine dynamometer test laboratory. This 
facility is equipped with a 600 hp General Electric DC electric engine dynamometer that was 
obtained from the United States Environmental Protection Agency’s (EPA) National Vehicle and 
Fuels Emission Laboratory in Ann Arbor, MI. The system is installed as a fully Code of Federal 
Regulations (CFR) compliant laboratory by Dyne Systems of Jackson, Wisconsin. This facility is 
described in greater detail in Appendix D. 

The emissions measurements for this project were conducted with CE-CERT’s heavy-duty Mobile 
Emissions Laboratory (MEL) trailer. The heavy-duty dynamometer laboratory is in a location that 
has ready and full access to the MEL. CE-CERT’s MEL is a heavy-duty emissions measurement 
laboratory with a full dilution tunnel and CFR compliant analytical instrumentation that can be 
utilized for either stationary or on-road measurements. NOx emissions were measured with a 600 
HPLC chemiluminescence analyzer from California Analytical Instruments (CAI). CO and CO2 
emissions were measured with a 602P nondispersive infrared (NDIR) analyzer from CAI. THC 
emissions were measured with 600HFID flame ionization detector (FID) from CAI. Brake specific 
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fuel consumption was obtained via the carbon balance method based on the THC, CO, and CO2 
emissions. The MEL is described in greater detail in Appendix D, with associated laboratory 
quality assurance and quality control procedures described in Appendix E.  

The mass concentrations of PM2.5 were determined by gravimetric analysis of particulates 
collected on 47 mm diameter 2 μm pore Teflon filters (Whatman brand). The filters were weighed 
to determine the net weight gains between pre- and post-testing using a UMX2 ultra precision 
microbalance with buoyancy correction following 40 CFR Part 1065 weighing procedure 
guidelines.  

Additional measurements of different particle properties and engine out emissions were collected 
for different engines, as summarized in Table 3-6. For the off-road legacy engine and the on-road 
NTDE, additional measurements included particle number (PN) and particle size distributions 
(PSD). An Engine Exhaust Particle Sizer (EEPS) (TSI 3090, MCU firmware version 3.05) was 
used to obtain real-time second-by-second PSDs between 5.6 and 560 nm in diameter. PN 
measurements were made using a TSI 3022 Condensation Particle Counter (CPC). Solid PN 
measurements were made using an AVL particle counter (APC) with a 23 nm diameter cut point. 
The APC is designed to meet the requirements for the measurements of solid particles above 23 
nm in diameter, as defined by the European Union solid particle number emissions regulations.17 

For the off-road NTDE, engine-out emissions were measured with a gas-phase SEMTECH-DS 
gas-phase analyzer portable emissions measurement system (PEMS) with an associated exhaust 
flow meter. The PEMS was set up to collect second-by-second engine out emissions, which 
provided information on the impacts of the R100, R65/B35, and R50/B50 test fuels on the 
combustion emissions prior to the emission control system, as well as the conversion efficiency 
for the SCR system.  

In conjunction with the emissions measurements, information on the engine parameters were also 
collected from the engine control module (ECM). For the legacy off-road engine and the off-road 
NTDE, engine parameters were collected with a HEM data logger. For the on-road NTDE, engine 
parameters were collected with a Cummins INSITE Engine Diagnostics software package. 

  

                                                
17 Solid particle number is defined as the total number of particulates of a diameter greater than 23 nm present in the 
diluted exhaust gas after it has been conditioned to remove volatile material, as described in Appendix 5 to Annex 
4a to the European Union Regulation. 2015. Available at:  
https://unece.org/fileadmin/DAM/trans/main/wp29/wp29regs/R083r5e.pdf. 
 
 

https://unece.org/fileadmin/DAM/trans/main/wp29/wp29regs/R083r5e.pdf
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Table 3-6. Measurements Type and Instrumentation Used for Data Other Than Emissions 

Engine 
Particle Size 
Distribution 
(PSD) 

Particle 
Number (PN) 

Solid PN 
Measurements  

Engine-Out 
Emissions 

Engine Control 
Module (ECM) 
Parameters 

Off-
Road 
Legacy 

Engine 
Exhaust 
Particle Sizer 
(EEPS) 5.6-
560 nm 
diameter 

TSI 3022 
Condensation 
Particle 
Counter 
(CPC) 

AVL Particle 
Counter (APC) 
with greater 
than 23 nm 
diameter.18 

 HEM data 
logger 

On-Road 
NTDE 

Engine 
Exhaust 
Particle Sizer 
(EEPS) 5.6-
560 nm 
diameter 

TSI 3022 
Condensation 
Particle 
Counter 
(CPC) 

AVL Particle 
Counter (APC) 
with greater 
than 23 nm 
diameter. 

 
Cummins 
INSITE Engine 
Diagnostics 

Off-
Road 
NTDE 

   

Gas-Phase 
SEMTECH-
DS PEMS 
with Exhaust 
Flow Meter 

HEM data 
logger 

3.4 Test Matrix and Test Sequence  

Three test cycles were used for this program: the NRTC, the FTP, and steady state ramped modal 
cycles. The NRTC is the transient test used in the engine certification procedure for off-road 
engines, and the FTP is the transient certification test used for engine certification for on-highway 
engines. The ramped modal cycles are steady state cycles used in in engine certification for both 
on-highway and off-road engines, with different cycles run for the different engines. For the John 
Deere constant speed off-road legacy engine, a 5-mode D2 ISO 8718 cycle was utilized, as per 
U.S. EPA’s certification.19 For the Cummins on-road NTDE, a 13-mode, supplementary emissions 
test cycle was used, as was used in the certification of this engine. For the Caterpillar off-road 
NTDE, an 8-mode C1 ISO 8718 cycle was used, which is the cycle typically utilized for 
certification of variable speed off-road engines. All of the steady state cycles were run as ramped 
modal cycles (RMCs), as opposed to having each mode tested as a discrete mode. These cycles 
are described in greater detail in Appendix F. A summary of the test cycles used for each engine 
is provided in Table 3-7.  

  

                                                
18 https://www.avl.com/documents/10138/885965/AVL+Particle+Counter.pdf 
19https://www.epa.gov/compliance-and-fuel-economy-data/annual-certification-data-vehicles-engines-and-
equipment 

https://www.epa.gov/compliance-and-fuel-economy-data/annual-certification-data-vehicles-engines-and-equipment
https://www.epa.gov/compliance-and-fuel-economy-data/annual-certification-data-vehicles-engines-and-equipment
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Table 3-7. Test Cycles to Be Used for Each Engine 

 Engine  Characteristics   Test 
Cycles  

Engine No. Engine 
Type 

SCR-
Equipped? 

DPF-
Equipped? NRTC1 FTP2 RMC3 

1 Off-
Road 

Legacy 
No No     

2 

On-
Road 

Heavy-
Duty 

NTDE 

Yes Yes     

3 Off-
Road 

NTDE 
Yes Yes     

Note: “” denotes cycles that were tested for each engine. Blank cells denotes cycle/engine 
combinations that were not be tested. 
1 NRTC is the transient test used in the engine certification procedure for off-road engines.  
2 FTP is the transient certification test used for engine certification for on-highway engines 
3 The RMCs are steady state cycles used in in engine certification for both on-highway and 
off-road engines. 

Engine mapping for each test cycle was based on the CARB reference fuel. The test cycles were 
developed based on an engine map conducted on the CARB reference fuel before the first test on 
a particular engine. An engine map was run daily on the first fuel to be tested for that day to warm 
up the engine. 

The test sequence for each of the cycles was conducted by alternating among the baseline fuel 
(i.e., the CARB reference fuel) and the three biofuel blends (i.e., R100/R99, R65/B35, and 
R50/B50), with the specific sequence of cycles developed for each engine based on manufacturers’ 
recommendations. The test sequences for each of the individual engines are described below. In 
the test sequences described below, “C” represents the CARB reference fuel, “B1” represents the 
neat renewable diesel fuel (R100/R99), “B2” represents the R65/B35 blend, and “B3” represents 
the R50/B50 blend. The full test matrix showing all engines, test cycles, and fuel test sequences is 
shown below in Table 3-12. 

3.4.1 Off-Road Legacy Engine 

The off-road legacy engine was tested over the D2 and NRTC test cycles. The test sequence for 
the off-road legacy engine is presented in Table 3-8. The D-2 tests were run as hot stabilized tests 
warmed up prior to the start of the emissions test. The engine temperature was stabilized by 
bringing the engine to the first operating testing point load for about 250 seconds. The NRTC tests 
were run as hot start tests with a 20 minute soak in between tests. A preconditioning test was run 
prior to any tests on a new fuel, or to the extent that the engine had cooled and was outside of the 
ordinary 20 minute soak. For this engine, a modified version of the NRTC was utilized, as it was 
not designed to typically operate over such a duty cycle. For this modified NRTC, the rpm was 
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held steady at the maximum rated speed, and then the engine was ramped through the torque profile 
for the NRTC.  
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Table 3-8. Test Sequence to Be Used for Each Test Cycle for the Off-Road Legacy Engine 
Day Fuel Test Sequence 

1 CCC B1B1B1 B2B2B2  
2 B3B3B3 CCC B1B1B1 
3 B2B2B2 B3B3B3 CCC 
4 B1B1B1 CCC B3B3B3 
5 CCC B2B2B2 CCC 

C = CARB reference fuel, B1 = R100, B2 = R65/B35 
B3 = R50/B50 

3.4.2 On-Road NTDE 

The on-road NTDE was tested over the FTP and the 13-mode SET test cycles. The test sequence 
for the on-road NTDE is presented in Table 3-9. The FTP tests were run as hot start tests with a 
20 minute soak in between tests. The engine was preconditioned over two hot start FTPs at the 
beginning of each test day, following a fuel switch, or if the engine has cooled and is outside of 
the ordinary 20 minute soak. For the on-road SET RMC cycle, the tests were run as hot running 
tests. For any given fuel, the engine was over a half SET RMC cycle for preconditioning, followed 
immediately by an official emissions test.  

Table 3-9. Test Sequence for the FTP and RMC/SET Cycles on the On-Road NTDE 
Day Fuel Test Sequence 

1 CCC B1B1B1  
2 B2B2B2 CCC 
3 B1B1B1 B3B3B3 
4 CCC B2B2B2 
5 B3B3B3 CCC 
6 B2B2B2 B1B1B1 
7 CCC B3B3B3 

C = CARB reference fuel, B1 = R100/R99, B2 = R65/B35 
B3 = R50/B50 

3.4.3 Off-Road NTDE 

The off-road NTDE was run over the NRTC and the C1 steady state RMC. The test sequences 
used for the NRTC and C1 cycles are provided in Table 3-10 and Table 3-11, respectively. 
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Table 3-10. Test Sequence for the NRTC Cycle on the Off-Road NTDE 

Day Fuel Test Sequence 

1 CCC CCC 
2 B1B1B1 B1B1B1 
3 B2B2B2 B2B2B2 
4 B3B3B3 B3B3B3 
5 B1B1B1 B1B1B1 
6 B3B3B3 B3B3B3 
7 B2B2B2 B2B2B2 
8 CCC CCC 

 

Table 3-11. Test Sequence for the Ramped Modal C1 Cycle on the Off-Road NTDE 

Day Fuel Test Sequence 

1 CCC B1B1B1  

2 B2B2B2 CCC 

3 B1B1B1 B3B3B3 
4 CCC B2B2B2 
5 CCC 
6 
7 

B1B1B1 
B2B2B2 B3B3B3 

The NRTC tests were run as hot start tests with a 20 minute soak in between tests. Four 
preconditioning NRTC cycles with 20 minutes soaks in between were run prior to any tests on 
a new fuel, as per recommendations from the manufacturer. For the C1 cycle, two C1 cycles 
were run prior to any tests on a new fuel. The C1 tests were run as hot stabilized tests, with the 
engine warmed up prior to the start of the emissions test. The engine temperature was stabilized 
by bringing the engine to the first operating testing load point and running the engine for 200 
seconds.  

Since the off-road NTDE was purchased new, the engine was operated for 50 hours to break it in 
prior to conducting any emissions testing. The engine break-in was conducted over a series of 
steady state test points based on recommendations from the engine manufacturer. The engine 
break-in was performed with a standard market CARB ULSD obtained from a local retail outlet. 
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Table 3-12. Full Test Matrix for All Engines and Cycles 
Engine 

No.  
Engine 
Type 

Duty 
Cycle Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 

1 

 

On-Road  
NTDE 

FTP CCC 
B1B1B1  

B2B2B2 
CCC  

B1B1B1 
B3B3B3  

CCC 
B2B2B2 

B3B3B3 
CCC 

B2B2B2 
B1B1B1  

CCC 
B3B3B3 - 

SET CCC 
B1B1B1  

B2B2B2 
CCC  

B1B1B1 
B3B3B3  

CCC 
B2B2B2 

B3B3B3 
CCC 

B2B2B2 
B1B1B1  

CCC 
B3B3B3 - 

CCC B3B3B3 B2B2B2 B1B1B1 CCC 
NRTC B1B1B1 CCC B3B3B3 CCC B2B2B2 - - - 

2 

 

Off-Road  
Legacy 

B2B2B2 B1B1B1 CCC B3B3B3 CCC 

ISO 8178 
D2 

CCC 
B1B1B1 
B2B2B2 

B3B3B3 
CCC 

B1B1B1 

B2B2B2 
B3B3B3 

CCC 

B1B1B1 
CCC 

B3B3B3 

CCC 
B2B2B2 

CCC 
- - - 

3 

 

Off-Road  
NTDE 

NRTC CCC 
CCC 

B1B1B1 
B1B1B1 

B2B2B2 
B2B2B2  

B3B3B3 
B3B3B3 

B1B1B1 
B1B1B1 

B3B3B3 
B3B3B3 

B2B2B2 
B2B2B2 

CCC  
CCC 

ISO 8178 
C1 

CCC 
B1B1B1  

B2B2B2 
CCC  

B1B1B1 
B3B3B3  

CCC 
B2B2B2 CCC B1B1B1  B2B2B2 

B3B3B3 - 

C = CARB reference fuel 
B1 = R100/R99 
B2 = R65/B35 
B3 = R50/B5 
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4 Engine Testing Results 

The results for each of the confirmatory test comparisons are summarized in this section. The 
results presented in the figures represent the average of all test runs performed on that fuel 
sequence. The error bars represent one standard deviation on the average value. The tables show 
the average emission values for all fuels, the percentage differences for the R100 and the R65/B35 
and R50/B50 fuels compared to the CARB reference fuel for each engine and test cycle, and the 
associated p-values for statistical comparisons between the CARB reference fuel and the R100, 
R65/B35 and R50/B50 fuels emissions using a 2-tailed, 2-sample, equal-variance t-test. For the 
discussion in this report, results are considered to be statistically significant for p values ≤0.05, 
meaning that the probability that the compared emissions differences would occur by chance is 
less than or equal to 5 percent. Comparisons where 0.05 ≤p values <0.1 were considered marginally 
statistically significant for this report, and are also noted in the text. Statistically significant results 
are bolded and the percent differences compared to CARB reference fuel are shown in red text in 
the tables. More detailed test results are provided in Appendix G. 

4.1 NOx Emissions 

4.1.1 Off-Road Legacy Engine NOx Emissions 

The NOx emission results for the off-road legacy engine are presented in Figure 4-1 on a gram per 
brake horsepower hour (g/bhp-hr) basis. Table 4-1 shows the average emissions for each test fuel 
and test cycle, and percentage differences and the associated p-values for statistical comparisons 
between the CARB reference fuel and the biofuels for each of the test cycles.  

R100 fuel resulted in the lowest NOx emissions from biofuel use for both the NRTC and the D2 
cycle, with statistically significant reductions of 5.4%, for the NRTC cycle and 4.9% for the D2 
cycle compared to the CARB reference fuel. The R65/B35 showed no statistically significant 
differences compared to the CARB reference fuel for either the NRTC or D2 cycles. The R50/B50 
showed statistically significant increases of 1.8% for the NRTC and 4.2% for the D2 cycle 
compared to the CARB reference fuel.   
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Figure 4-1. Average NOx Emission Results for the Off-Road Legacy Engine Testing 

Table 4-1. NOx Emissions, and Percentage Differences and Statistical Comparisons 
Between Biofuels and the CARB Reference Fuel for the Off-Road Legacy Engine 

Cycle Fuel Type Ave. (g/bhp.hr) % Diff vs. CARB p-value (t-test) 
 

NRTC 
 
 

CARB reference fuel 2.09 - - 
R100 1.98 -5.4 0.00 

R65/B35 2.07 -1.2 0.18 
R50/B50 2.13 1.8 0.05 

 
D2 

 
 

CARB reference fuel 2.01 - - 
R100 1.91 -4.9 0.00 

R65/B35 2.01 0.0 0.97 
R50/B50 2.09 4.2 0.02 

Statistically significant results are bolded and their percent differences are shown in red text. 

4.1.2 On-Road NTDE NOx Emissions 

The NOx emission results for the on-road NTDE are presented in Figure 4-2 on a g/bhp-hr basis. 
Table 4-2 shows the average emissions for each test fuel and test cycle, and percentage differences 
and the associated p-values for statistical comparisons between the CARB reference fuel and the 
biofuels for each of the test cycles. It should be noted that for the on-road NTDE, a subset of outlier 
tests were observed over the FTP that were not include in the data presented in this subsection. 
These data are discussed in greater detail in Appendix A.  

For the on-road NTDE, no statistically significant differences were found between the CARB 
reference fuel and R100 for either the FTP or RMC cycles. The FTP cycle showed statistically 
significant increases of 46.6% for R65/B35 blend and 49.5% for the R50/B50 blend. The RMC 
showed statistically significant increases of 14.2% for the R65/B35 blend and 15.4% for the 
R50/B50 blend compared to the CARB reference fuel. 
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Figure 4-2. Average NOx Emission Results for the On-Road NTDE Testing  

Table 4-2. NOx Emissions, and Percentage Differences and Statistical Comparisons 
Between Biofuels and the CARB Reference Fuel for the On-Road NTDE Testing 

Cycle Fuel Type Ave. (g/bhp.hr) % Diff vs. CARB p-value (t-test) 
 

FTP 
 
 

CARB reference fuel 0.11 - - 
R100 0.12 4.8 0.34 

R65/B35 0.16 46.6 0.00 
R50/B50 0.17 49.5 0.00 

 
RMC 

 
 

CARB reference fuel 0.13 - - 
R100 0.14 2.3 0.19 

R65/B35 0.15 14.2 0.00 
R50/B50 0.15 15.4 0.00 

Statistically significant results are bolded and their percent differences are shown in red text. 

Additional engine out NOx data was obtained from the engine out NOx sensor equipped on the 
engine for a subset of RMC tests. Figure 4-3 shows the engine out NOx sensor emissions for the 
on-road NTDE over the RMC cycle compared to the tailpipe NOx emissions measured with the 
MEL. Table 4-3 also shows the engine-out emissions (g/bhp-hr) for the RMC, and percentage 
differences and the associated p-values for statistical comparisons between the CARB reference 
fuel and the biofuels for the RMC, and Table 4-4 shows a comparison between the engine out and 
tailpipe emissions for the RMC cycle. Note that the FTP cycle NOx sensor data is not available as 
it is a hot-start cycle and the NOx sensor did not reach its operation temperature until 
approximately 300 seconds into the cycle. The engine out NOx sensor data showed no statistically 
significant difference between R100 and CARB reference fuel. The R65/B35 and R50/B50 blends, 
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on the other hand, showed statistically significant increases in engine out NOx levels compared to 
the CARB reference fuel. The trends for the engine-out emissions are consistent with the tailpipe-
out emissions data, which showed that the R100 fuel was not statistically significantly different 
from the CARB reference fuel, but the R65/B35 and R50/B50 emissions were higher at a 
statistically significant level than those for the CARB reference fuel. This suggests the increase in 
engine-out NOx emissions for the renewable diesel/biodiesel blends is likely a key factor 
contributing to the higher tailpipe emissions for the renewable diesel/biodiesel blends. Comparison 
of the engine out and tailpipe out (after emissions control system) NOx data showed that the SCR 
provided a 95% to 96% reduction in NOx emissions for the different fuels.  

Table 4-3. NOx Engine-Out Emissions (g/bhp-hr), Percentage Differences Between the 
Biofuels and the CARB reference fuel, and Statistical Significance for On-Road NTDE 

Testing 
 

Fuel Type 
Engine-Out 

NOx Emissions 
(g/bhp-hr) 

% Diff vs. 
CARB p-value (t-test) 

 
RMC 

 
 

CARB reference fuel 3.02 - - 
R100 2.93 -3.1 - 

R65/B35 3.68 21.9 0.00 
R50/B50 3.85 27.5 0.00 

Statistically significant results are bolded and their percent differences are shown in red text. 

Table 4-4. Average NOx Engine-Out Emissions (g/bhp-hr) Compared to Tailpipe-Out 
Emissions Percentage Differences Between Biofuels and the CARB Reference Fuel for the 

On-Road NTDE RMC Testing 

Cycle Fuel Type 
Engine-Out 

NOx Emissions 
(g/bhp-hr) 

Tailpipe-Out 
NOx Emissions 

(g/bhp-hr) 

Percent NOx 
Reduction from 

SCR 
 

RMC 
 
 

CARB reference fuel 3.02 0.13 96 
R100 2.93 0.14 95 

R65/B35 3.68 0.15 96 
R50/B50 3.85 0.15 96 

Statistically significant results are bolded and their percent differences are shown in red text. 
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Figure 4-3. Average Sensor-Based NOx Emissions for the On-Road NTDE RMC cycle 

4.1.3 Off-Road NTDE NOx Emissions 

The NOx emission results for the off-road NTDE are presented in Figure 4-4 on a g/bhp-hr basis. 
Table 4-5 shows the average emissions for each test fuel and test cycle, and percentage differences 
and the associated p-values for statistical comparisons between the CARB reference fuel and the 
biofuels for each of the test cycles. In general, emissions were more variable for this engine, as 
shown by the large error bars in Figure 4.4, and the engine and aftertreatment showed less 
consistent operation.   

For the off-road NTDE, no statistically significant differences were found between the CARB 
reference fuel and R100 for the NRTC or C1 cycles. The NRTC cycle showed statistically 
significant increases of 88.3% for R65/B35 blend and 149.6% for the R50/B50 blend. The C1 
cycle showed statistically significant increases of 55.1% for the R65/B35 blend and 119.4% for 
the R50/B50 blend. It should be noted that the emissions for the C1 cycle were very low on an 
absolute basis, ranging on average from 0.014 g/bhp-hr to 0.030 g/bhp-hr, so the emissions 
differences between the CARB reference fuel and the renewable diesel/biodiesel blends were also 
low on an absolute basis, on the order of 0.007 g/bhp-hr to 0.016 g/bhp-hr. 
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Figure 4-4. Average NOx Emission Results for the Off-Road NTDE Testing 

Table 4-5. NOx Emissions, and Percentage Differences and Statistical Comparisons 
Between Biofuels and the CARB Reference Fuel for the Off-Road NTDE Testing  

Cycle Fuel Type Ave. (g/bhp.hr) % Diff vs. CARB p-value (t-test) 
 

NRTC  
 
 

CARB reference fuel 0.18 - - 
R100 0.22 20.1 0.11 

R65/B35 0.34 88.3 0.00 
R50/B50 0.45 146.9 0.00 

 
C1  

 
 

CARB reference fuel 0.014 - - 
R100 0.015 10.5 0.56 

R65/B35 0.021 55.1 0.01 
R50/B50 0.030 119.4 0.01 

      Statistically significant results are bolded and their percent differences are shown in red text. 

Engine out along with tailpipe NOx are presented in Figure 4-5. The engine-out data seen in Table 
4-6 did not show any statistically significant differences between the R100 and the  CARB 
reference fuel for either cycle. The engine-out data did show statistically significant increases in 
NOx emissions for the NRTC of 12.3% for R65/B35 and 15.9% for R50/B50 fuels compared with 
the CARB reference fuel. There are also statistically significant increases in engine-out NOx 
emissions for the C1 cycle of 18.8% for R65/B35 and 23.6% for R50/B50. 
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Figure 4-5. Average Engine Out and Tailpipe NOx Emissions for the Off-Road NTDE 

Table 4-6. Engine Out NOx Emissions, and Percentage Differences and Statistical 
Comparisons Between Biofuels and the CARB Reference Fuel for the Off-Road NTDE 

Testing 

Cycle Fuel Type 
Engine-Out 

NOx Emissions 
(g/bhp-hr) 

% Diff vs. 
CARB p-value (t-test) 

 
NRTC 

 
 

CARB reference fuel 2.50   
R100 2.54 1.4 0.17 

R65/B35 2.81 12.3 0.00 
R50/B50 2.90 15.9 0.00 

 
C1 

 
 

CARB reference fuel 1.42   
R100 1.47 3.5 0.45 

R65/B35 1.69 18.8 0.00 
R50/B50 1.75 23.6 0.00 

Statistically significant results are bolded and their percent differences are shown in red text. 

Engine out NOx emissions along with tailpipe NOx emissions are presented in Table 4-7. 
Comparison of the engine-out and tailpipe NOx for the NRTC showed SCR reduction efficiencies 
of 93% for the CARB reference fuel, 91% for R100, 88% for R65/B35, and 85% for R50/B50. 
The SCR provided NOx reductions of 98% to 99% for the C1 cycle for all fuels.  
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Table 4-7. NOx Engine-Out Emissions (g/bhp-hr) Compared to Tailpipe-Out Emissions 
Percentage Differences Between Biofuels and the CARB Reference Fuel for Caterpillar 

Off-Road NTDE Testing 

Cycle Fuel Type 
Engine-Out 

NOx Emissions 
(g/bhp-hr) 

Tailpipe-Out 
NOx Emissions 

(g/bhp-hr) 

Percent NOx 
Reduction from 

SCR 
 

NRTC 
 
 

CARB reference fuel 2.50 0.18 93 
R100 2.54 0.22 91 

R65/B35 2.81 0.34 88 
R50/B50 2.90 0.45 85 

 
C1 

 
 

CARB reference fuel 1.42 0.014 99 
R100 1.47 0.015 99 

R65/B35 1.69 0.021 99 
R50/B50 1.75 0.030 98 
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4.2 PM Emissions 

4.2.1 Off-Road Legacy Engine PM Emissions 

The PM emission results for the testing on the off-road legacy engine are presented in Figure 4-6 
on a g/bhp-hr basis. Table 4-8 shows the average emissions for each test fuel and test cycle, and 
percentage differences and the associated p-values for statistical comparisons between the CARB 
reference fuel and the biofuels for each of the test cycles.  

PM emissions showed decreases for the renewable diesel and the renewable diesel/biodiesel blends 
for both the NRTC and the D2. The reductions for the NRTC compared to the CARB reference 
fuel were 38% for R100, 53% for R65/B35, and 63% for R50/B50. The reductions for the D2 
compared to the CARB reference fuel were 27% for R100, 51% for R65/B35, and 58% for 
R50/B50 fuel.  

 
Figure 4-6. Average PM Emission Results for the Off-Road Legacy Engine Testing 
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Table 4-8. PM Emissions, and Percentage Differences and Statistical Comparisons Between 
Biofuels and the CARB Reference Fuel for the Off-Road Legacy Engine 

Cycle Fuel Type PM Emissions 
(g/bhp-hr) % Diff vs. CARB p-value (t-test) 

 
NRTC 

 
 

CARB reference fuel 0.061 - - 
R100 0.038 -38 0.00 

R65/B35 0.028 -53 0.00 
R50/B50 0.023 -63 0.00 

 
D2 

 
 

CARB reference fuel 0.052 - - 
R100 0.038 -27 0.00 

R65/B35 0.025 -51 0.00 
R50/B50 0.022 -58 0.00 

     Statistically significant results are bolded and their percent differences are shown in red. 

4.2.2 On-Road NTDE PM Emissions 

PM mass emissions for the on-road NTDE are presented in Figure 4-7 for all valid tests. Table 4-9 
shows the average emissions for each test fuel and test cycle, and percentage differences and the 
associated p-values for statistical comparisons between the CARB reference fuel and the biofuels 
for each of the test cycles. It should be noted that for the on-road NTDE, a subset of outlier tests 
were observed over the FTP that were not included in the data presented in this subsection. These 
data are discussed in greater detail in Appendix A. PM mass emissions in general were low and 
near background levels, and averaged less than 0.001 g/bhp-hr for all tests conditions and both 
cycles. As the PM standard for heavy-duty on-road engines is 0.01 g/bhp-hr, the PM emissions 
observed are for the most part at least 20-fold lower than the PM standard. The PM emissions for 
the different fuels generally did not show statistically significant differences, with the exception 
of the R50/B50, which had emissions that were lower than those for the CARB reference fuel at a 
marginally statistically significant level over the FTP cycle. 
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Figure 4-7. Average PM Emission Results for the On-Road NTDE Testing 

Table 4-9. PM Emissions, and Percentage Differences and Statistical Comparisons Between 
Biofuels and the CARB Reference Fuel for the On-Road NTDE 

Cycle Fuel Type PM Emissions 
(g/bhp-hr) % Diff vs. CARB p-value (t-test)

FTP 
CARB reference fuel 0.00049 - - 

R100 0.00036 -28 0.38 
R65/B35 0.00052 6 0.86 
R50/B50 0.00018 -64 0.06* 

RMC 
CARB reference fuel 0.00018 - - 

R100 0.00015 -18 0.66 
R65/B35 0.00017 -4 0.94 
R50/B50 0.00009 -47 0.26 

Statistically significant results are bolded and their percent differences are shown in red text. 
* Indicates marginally statistically significant result.

4.2.3 Off-Road NTDE PM Emissions 

PM mass emissions for the off-road NTDE are presented in Figure 4-8. Table 4-10 shows the 
average emissions for each test fuel and test cycle, and percentage differences and the associated 
p-values for statistical comparisons between the CARB reference fuel and the biofuels for each of
the test cycles. PM mass emissions were more than a factor of 30 below the  0.015 g/bhp-hr PM
standard for Tier 4 off-road engines in this size category for all test conditions and both cycles. No
statistically significant differences in PM mass emissions were seen between fuels for either test
cycle.
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Figure 4-8. Average PM Emission Results for the Off-Road NTDE Testing 

Table 4-10. PM Emissions, and Percentage Differences and Statistical Comparisons 
Between Biofuels and the CARB Reference Fuel for the Off-Road NTDE Testing 

Cycle Fuel Type Ave. (g/bhp.hr) % Diff vs. CARB p-value (t-test)

NRTC 
CARB reference fuel 0.00026 - - 

R100 0.00042 60 0.56 
R65/B35 0.00041 56 0.53 
R50/B50 0.00031 17 0.86 

C1 
CARB reference fuel 0.00016 - - 

R100 0.00015 -4 0.95 
R65/B35 0.00012 -22 0.54 
R50/B50 0.00011 -33 0.43 
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4.3 THC Emissions 

4.3.1 Off-Road Legacy Engine THC Emissions 

The THC emission results for the testing on the off-road legacy engine are presented in Figure 4-9 
on a g/bhp-hr basis. Table 4-11 shows the average emissions for each test fuel and test cycle, and 
percentage differences and the associated p-values for statistical comparisons between the CARB 
reference fuel and the biofuels for each of the test cycles.  

THC emissions showed decreases for the renewable diesel and the renewable diesel/biodiesel 
blends for both the NRTC and the D2 cycles. The reductions for the NRTC compared to the CARB 
reference fuel were 45% for R100, 49% for R65/B35, and 66% for R50/B50. The reductions for 
the D2 compared to the CARB reference fuel were 35% for R100, 58% for R65/B35, and 71% for 
R50/B50. 

 
Figure 4-9. Average THC Emission Results for the Off-Road Legacy Engine Testing 
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Table 4-11. THC Emissions, and Percentage Differences and Statistical Comparisons 
Between Biofuels and the CARB Reference Fuel for the Off-Road Legacy Engine 

Cycle Fuel Type Ave. (g/bhp.hr) % Diff vs. CARB p-value
(t-test)

- 
0.00 
0.00 
0.00 

- 
0.00 
0.00 
0.00 

NRTC 
CARB reference fuel 0.61 - 

R100 0.33 -45
R65/B35 0.31 -49
R50/B50 0.21 -66

D2 
CARB reference fuel 0.98 - 

R100 0.64 -35
R65/B35 0.41 -58
R50/B50 0.29 -71

      Statistically significant results are bolded and their percent differences are shown in red text. 

4.3.2 On-Road NTDE THC Emissions 

THC emissions for the on-road NTDE are presented in Figure 4-10 for all valid tests. Table 4-12 
shows the average emissions for each test fuel and test cycle, and percentage differences and the 
associated p-values for statistical comparisons between the CARB reference fuel and the biofuels 
for each of the test cycles. It should be noted that for the on-road NTDE, a subset of outlier tests 
were observed over the FTP that were not include in the data presented in this subsection. These 
data are discussed in greater detail in Appendix A. THC emissions were near or below background 
levels for all tests conditions and both cycles. For the FTP, only R50/B50 showed a statistically 
significant reduction relative to the CARB reference fuel, with R100 and R65/B35 showing no 
statistically significant differences in THC emissions relative to the CARB reference fuel. For the 
RMC cycle, THC emissions levels were below the background levels for all tests, and hence did 
no show measurable THC emissions.  

Figure 4-10. Average THC Emission Results for the On-Road NTDE Testing 
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Table 4-12. THC Emissions, and Percentage Differences and Statistical Comparisons 
Between Biofuels and the CARB Reference Fuel for the On-Road NTDE Testing 

Cycle Fuel Type Ave. (g/bhp.hr) % Diff vs. CARB (t-test) 
 

FTP 
 
 

CARB reference fuel 0.003 - - 
R100 0.003 9 0.77 

R65/B35 0.002 -24 0.39 
R50/B50 0.001 -71 0.01 

 
RMC 

 
 

CARB reference fuel 0 - - 
R100 0 - - 

R65/B35 0 - - 
R50/B50 0 - - 

p-value 

Statistically significant results are bolded and their percent differences are shown in red text. 

4.3.3 Off-Road NTDE THC Emissions 

THC emissions were below the background levels for all tests conditions and both the NRTC and 
C1 cycles, so the test results are reported as zeros, and no fuel differences were seen.  

4.4 CO Emissions 

4.4.1 Off-Road Legacy Engine CO Emissions 

The CO emission results for the testing on the off-road legacy engine are presented in Figure 4-11 
on a g/bhp-hr basis. Table 4-13 shows the average emissions for each test fuel and test cycle, and 
percentage differences and the associated p-values for statistical comparisons between the CARB 
reference fuel and the biofuels for each of the test cycles.   

CO emissions showed statistically significant decreases for the renewable diesel and the renewable 
diesel/biodiesel blends for both the NRTC and D2 cycles. The reductions for the NRTC compared 
to the CARB reference fuel were 22% for R100, 26% for R65/B35, and 32% for R50/B50. The 
reductions for the D2 cycle compared to the CARB reference fuel were 14% for R100, 28% for 
R65/B35, and 32% for R50/B50. 
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Figure 4-11. Average CO Emission Results for the Off-Road Legacy Engine Testing 
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Table 4-13. CO Emissions, and Percentage Differences and Statistical Comparisons 
Between Biofuels and the CARB Reference Fuel for the Off-Road Legacy Engine 

Cycle Fuel Type Ave. (g/bhp.hr) % Diff vs. CARB p-value
(t-test)

NRTC 
CARB reference fuel 3.26 - - 

R100 2.55 -22 0.00 
R65/B35 2.43 -26 0.00 
R50/B50 2.22 -32 0.00 

D2 
CARB reference fuel 2.69 - - 

R100 2.32 -14 0.01 
R65/B35 1.94 -28 0.00 
R50/B50 1.84 -32 0.00 

      Statistically significant results are bolded and their percent differences are shown in red text. 

4.4.2 On-Road NTDE CO Emissions 

CO emissions for the on-road NTDE are presented in Figure 4-12 for all tests. Table 4-14 shows 
the average emissions for each test fuel and test cycle, and percentage differences and the 
associated p-values for statistical comparisons between the CARB reference fuel and the biofuels 
for each of the test cycles. It should be noted that for the on-road NTDE, a subset of outlier tests 
were observed over the FTP that were not include in the data presented in this subsection. These 
data are discussed in greater detail in Appendix A. For the FTP cycle, no statistically significant 
changes in CO emissions were found for any of the test biofuels relative to the CARB reference 
fuel. The RMC cycle showed a slight reduction of 5% with R100, with no statistical difference in 
CO emissions observed with the R65/B35 and R50/B50 blends. 

Figure 4-12. Average CO Emission Results for the On-Road NTDE Testing 
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Table 4-14. CO Emissions, and Percentage Differences and Statistical Comparisons 
Between Biofuels and the CARB Reference Fuel for the On-Road NTDE Testing  

Cycle Fuel Type Ave. 
(g/bhp.hr) % Diff vs. CARB p-value 

(t-test) 
 

FTP 
 
 

CARB reference fuel 0.30 - - 
R100 0.28 -5 0.21 

R65/B35 0.29 -2 0.74 
R50/B50 0.30 -2 0.75 

 
RMC 

 
 

CARB reference fuel 0.26 - - 
R100 0.25 -5 0.00 

R65/B35 0.26 -2 0.11 
R50/B50 0.26 -0 0.93 

      Statistically significant results are bolded and their percent differences are shown in red text. 

4.4.3 Off-Road NTDE CO Emissions 

CO emissions for the off-road NTDE are presented in Figure 4-13 for all tests. Table 4-15 shows 
the average emissions for each test fuel and test cycle, and percentage differences and the 
associated p-values for statistical comparisons between the CARB reference fuel and the biofuels 
for each of the test cycles. For the NRTC, measurable, but low CO emissions were found for the 
CARB reference fuel and R100. The NRTC CO emissions for the R100 fuel were 44% lower than 
those for the CARB reference fuel. The NRTC CO emissions for the R65/B35 and R50/B50 fuels 
were much lower than those for the CARB reference fuel and R100 fuels, and were near or below 
the background levels for all tests. The C1 CO emissions were at or below background levels for 
all tests. It should be noted that the engine out measurements showed measurable CO emissions 
were being generated by the engine during combustion for both test cycles and the different fuels, 
but that most of the CO emissions spikes were low enough that the CO emissions were eliminated 
by the DOC/DPF to levels where the CO tailpipe emissions were essentially only appreciably 
above the background levels for the CARB reference fuel and R100 tests for the NRTC cycle. 
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Figure 4-13. Average CO Emission Results for the Off-Road NTDE Testing 

Table 4-15. CO Emissions, and Percentage Differences and Statistical Comparisons 
Between Biofuels and the CARB Reference Fuel for the Off-Road NTDE Testing  

Cycle Fuel Type Ave. (g/bhp.hr) % Diff vs. CARB p-value
(t-test)

NRTC 
CARB reference fuel 0.139 - - 

R100 0.078 -44 0.00 
R65/B35 0.002 -98 0.00 
R50/B50 0.000 -100 0.00 

C1 
CARB reference fuel 0.000 - - 

R100 0.000 - - 
R65/B35 0.001 - - 
R50/B50 0.000 - - 

Statistically significant results are bolded and their percent differences are shown in red text. 
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4.5 CO2 Emissions 

4.5.1 Off-Road Legacy Engine CO2 Emissions 

The CO2 emission results for the testing on the off-road legacy engine are presented in Figure 4-14 
on a g/bhp-hr basis. Table 4-16 shows the average emissions for each test fuel and test cycle, and 
percentage differences and the associated p-values for statistical comparisons between the CARB 
reference fuel and the biofuels for each of the test cycles. For the NRTC, CO2 emissions showed 
statistically significant reductions of 4.1% for R100, 2.6% for R65/B35, and 1.7% for R50/B50 
compared to the CARB reference fuel. For the D2, R100 showed a statistically significant 
reduction in CO2 emissions of 4.6% compared to the CARB reference fuel, while the R65/B35 and 
R50/B50 fuels did not show statistically significant differences compared to the CARB reference 
fuel.  

Figure 4-14. Average CO2 Emission Results for the Off-Road Legacy Engine Testing 
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Table 4-16. CO2 Emissions, and Percentage Differences and Statistical Comparisons 
Between Biofuels and the CARB Reference Fuel for the Off-Road Legacy Engine 

Cycle Fuel Type Ave. (g/bhp.hr) % Diff vs. CARB p-value 
(t-test) 

 
NRTC 

 
 

CARB reference fuel 700.1 - - 
R100 671.5 -4.1 0.00 

R65/B35 681.9 -2.6 0.00 
R50/B50 687.9 -1.7 0.01 

 
D2 

 
 

CARB reference fuel 650.2 - - 
R100 620.5 -4.6 0.02 

R65/B35 638.5 -1.8 0.26 
R50/B50 634.1 -2.5 0.18 

      Statistically significant results are bolded and their percent differences are shown in red text. 

4.5.2 On-Road NTDE CO2 Emissions 

The CO2 emission results for the testing on the on-road NTDE are presented in Figure 4-15 on a 
g/bhp-hr basis. Table 4-17 shows the average emissions for each test fuel and test cycle, and 
percentage differences and the associated p-values for statistical comparisons between the CARB 
reference fuel and the biofuels for each of the test cycles.  It should be noted that for the on-road 
NTDE, a subset of outlier tests were observed over the FTP that were not include in the data 
presented in this subsection. These data are discussed in greater detail in Appendix A. 

For the on-road NTDE, CO2 emissions from the FTP showed statistically significant decreases of 
3.2% for R100, 0.9% for R65/B35, and 0.8% for R50/B50 compared to the CARB reference fuel. 
The RMC showed statistically significant decreases of 2.9% for R100 and 0.5% for R65/B35, and 
a marginally statistically significant increase of 0.3% for R50/B50 compared to the CARB 
reference fuel. 

 

Figure 4-15. Emission Results for the On-Road NTDE Testing 
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Table 4-17. CO2 Emissions, and Percentage Differences and Statistical Comparisons 
Between Biofuels and the CARB Reference Fuel or the On-Road NTDE Testing  

Cycle Fuel Type Ave. (g/bhp.hr) % Diff vs. CARB p-value 
(t-test) 

 
FTP 

 
 

CARB reference fuel 509.4 - - 
R100 493.3 -3.2 0.00 

R65/B35 504.6 -0.9 0.01 
R50/B50 505.1 -0.8 0.04 

 
RMC 

 
 

CARB reference fuel 442.0 - - 
R100 429.4 -2.9 0.00 

R65/B35 440.0 -0.5 0.02 
R50/B50 443.5 0.3 0.08* 

      Statistically significant results are bolded and their percent differences are shown in red text. 
     *Indicates marginally statistically significant result. 

4.5.3 Off-Road NTDE CO2 Emissions 

CO2 results for the off-road NTDE are presented in Figure 4-16 on a gallons/bhp-hr basis. Table 
4-18 shows the average emissions for each test fuel and test cycle, and percentage differences and 
the associated p-values for statistical comparisons between the CARB reference fuel and the 
biofuels for each of the test cycles. CO2 emissions showed statistically significant reductions for 
the R100 fuel of 3.8% for the FTP and of 3.0% for the D2 cycle compared to the CARB reference 
fuel. CO2 emissions did not show statistically significant differences for the R65/B35 and R50/B50 
fuels compared to the CARB reference fuel for either the NRTC or C1 cycles. 

 
Figure 4-16. Average CO2 Emission Results for the Off-Road NTDE Testing 
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Table 4-18. CO2 Emissions, and Percentage Differences and Statistical Comparisons 
Between Biofuels and the CARB Reference Fuel for the Off-Road NTDE Testing 

Cycle 

NRTC 

C1 

Fuel Type Ave. (g/bhp.hr) % Diff vs. CARB p-value
(t-test)

CARB reference fuel 536.5 - - 
R100 516.0 -3.8 0.00 

R65/B35 530.3 -1.2 0.24 
R50/B50 534.2 -0.4 0.59 

CARB reference fuel 479.9 - - 
R100 465.6 -3.0 0.03 

R65/B35 471.0 -1.8 0.22 
R50/B50 473.5 -1.3 0.42 

  Statistically significant results are bolded and their percent differences are shown in red text. 

4.6 Brake Specific Fuel Consumption (BSFC) 

4.6.1 Off-Road Legacy Engine BSFC 

The BSFC results for the off-road legacy engine are presented in Figure 4-17 on a gallons/bhp-hr 
basis. BSFC was calculated via the carbon balance method. Table 4-19 shows the average BSFC 
values for each test fuel and test cycle, and percentage differences and the associated p-values for 
statistical comparisons between the CARB reference fuel and the biofuels for each of the test 
cycles. BSFC showed statistically significant increases ranging from 3.5% for R100, 3.8% for 
R65/B35, and 4.4% for R50/B50 compared to the CARB reference fuel for the NRTC cycle. For 
the D2 cycle, there was no statistically significant change in BSFC for R100. For the D2 cycle, the 
R65/B35 showed a statistically significant BSFC increase of 4.5% and the R50/B50 showed 
a marginally statistically significant BSFC increase of 3.4% compared to the CARB reference 
fuel. 
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Figure 4-17. Average Brake Specific Fuel Consumption Results for the Off-Road Legacy 
Engine Testing 

Table 4-19. BSFC (gal/bhp-hr), and Percentage Differences and Statistical Comparisons 
Between Biofuels and the CARB Reference Fuel for the Off-Road Legacy Engine 

Cycle Fuel Type Ave. 
(gal/bhp.hr) % Diff vs. CARB p-value

(t-test)
- 

0.00 
0.00 
0.00 

- 
0.13 
0.01 
0.07* 

NRTC 
CARB reference fuel 0.071 - 

R100 0.073 3.5 
R65/B35 0.074 3.8 
R50/B50 0.074 4.4 

D2 
CARB reference fuel 0.066 - 

R100 0.068 3.0 
R65/B35 0.069 4.5 
R50/B50 0.068 3.4 

  Statistically significant results are bolded and their percent differences are shown in red text. 
* Marginally statistically significant.

4.6.2 On-Road NTDE BSFC 

BSFC results for the on-road NTDE are presented in Figure 4-18 on a gallons/bhp-hr basis. BSFC 
was calculated via the carbon balance method. Table 4-20 shows the average BSFC values for 
each test fuel and test cycle, and percentage differences and the associated p-values for statistical 
comparisons between the CARB reference fuel and the biofuels for each of the test cycles. It should 
be noted that for the on-road NTDE, a subset of outlier tests were observed over the FTP that were 
not include in the data presented in this subsection. These data are discussed in greater detail in 
Appendix A.  
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BSFC for the FTP cycle showed statistically significant increases in fuel consumption per bhp-hr 
for all of the biofuels, ranging from 4.8% for R100, 6.0% for R65/B35, and 5.7% for R50/B50. 
The RMC cycle also showed statistically significant increases in fuel consumption for all of the 
biofuels, ranging from 5.1% for R100, 6.5% for R65/B35, and 7.0% for R50/B50 when compared 
to the CARB reference fuel. 

 

Figure 4-18. Average BSFC Results for the On-Road NTDE Testing 

Table 4-20. BSFC, and Percentage Differences and Statistical Comparisons Between 
Biofuels and the CARB Reference Fuel for the On-Road NTDE Testing 

Cycle Fuel Type Ave. 
(g/bhp.hr) % Diff vs. CARB p-value 

(t-test) 
 

FTP 
 
 

CARB reference fuel 0.051 - - 
R100 0.054 4.8 0.00 

R65/B35 0.054 6.0 0.00 
R50/B50 0.054 5.7 0.00 

 
RMC 

 
 

CARB reference fuel 0.044 - - 
R100 0.047 5.1 0.00 

R65/B35 0.047 6.5 0.00 
R50/B50 0.047 7.0 0.00 

      Statistically significant results are bolded and their percent differences are shown in red text. 

4.6.3 Off-Road NTDE BSFC 

BSFC results for the off-road NTDE are presented in Figure 4-19 on a gallons/bhp-hr basis. BSFC 
was calculated via the carbon balance method. Table 4-21 shows the average BSFC values for 
each test fuel and test cycle, and percentage differences and the associated p-values for statistical 
comparisons between the CARB reference fuel and the biofuels for each of the test cycles. BSFC 
showed statistically significant increases for the NRTC cycle ranging from 4.1% for R100, 5.8% 
for R65/B35, and 6.1% for the R50/B50 fuels compared to the CARB reference fuel. For the C1 
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cycle, BSFC showed statistically significant increases ranging from 5.0% for R100, 5.1% for 
R65/B35, and 5.2% for the R50/B50 fuels when compared to the CARB reference fuel.  

 

Figure 4-19. Average BSFC Results for the Off-Road NTDE Testing 

Table 4-21. Average BSFC and Percentage Differences Between the Renewable/Biodiesel 
Fuels and the CARB Reference Fuel for the Off-Road NTDE Testing 

Cycle Fuel Type Ave. (g/bhp.hr) % Diff vs. CARB p-value 
(t-test) 

 CARB reference fuel 0.054 - - 
NRTC R100 0.056 4.1 0.00 

 R65/B35 0.057 5.8 0.00 
 R50/B50 0.057 6.1 0.00 
 CARB reference fuel 0.048 - - 

C1 R100 0.050 5.0 0.00 
 R65/B35 0.051 5.1 0.00 
 R50/B50 0.051 5.2 0.01 

      Statistically significant results are bolded and their percent differences are shown in red text. 

4.7 Total and Solid Particle Number Emissions 

Measurements of total particle number (TPN) and solid particle number (SPN) emissions were 
made for the off-road legacy engine and on-road NTDE. SPNs represent measurements of solid 
particles above 23 nm in diameter, as defined by the European Union solid particle number 
emissions regulations. TPN and SPN emissions in #/bhp-hr for each engine, fuel, and cycle are 
shown in Figure 4-20. Note that the off-road legacy engine TPN and SPN emissions are divided 
by a factor of 1000 in order to effectively show both engines on the same figure. Table 4-22 and 
Table 4-23 show the average emissions for the legacy off-road engine each test fuel and test cycle, 
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and percentage differences and the associated p-values for statistical comparisons between the 
CARB reference fuel and the biofuels for each of the test cycles for the TPN and SPN, respectively. 
Table 4-24 and Table 4-25 show the average emissions for the off-road NTDE each test fuel and 
test cycle, and percentage differences and the associated p-values for statistical comparisons 
between the CARB reference fuel and the biofuels for each of the test cycles for the TPN and SPN, 
respectively. It should be noted that for the on-road NTDE, a subset of outlier tests were observed 
over the FTP that were not include in the data presented in this subsection. These data are discussed 
in greater detail in Appendix A. 

For both engines, the biofuel blends generally showed a reduction in both TPN and SPN emissions, 
with the exception of TPN for R100 fuel for the off-road legacy engine D2 cycle that also showed 
a relatively large measurement variability, as indicated by the wide error bar. TPN and SPN 
emissions for both engines were seen in lower levels for the higher biodiesel blends relative to 
R100 and CARB reference fuel. These trends are consistent with those seen for the PM mass from 
the off-road legacy engine, where the PM mass emissions are well above the background levels.  

 

Figure 4-20. Average Total Particle Number and Solid Particle Number Emissions for the 
Off-Road Legacy Engine and On-Road NTDE Testing 
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Table 4-22. TPN Emissions, and Percentage Differences and Statistical Comparisons 
Between Biofuels and the CARB Reference Fuel for the Off-Road Legacy Engine Testing 

Cycle Fuel Type Ave. (#/bhp.hr) % Diff vs. CARB p-value 
(t-test) 

 
NRTC 

CARB reference fuel 5.6E+14 - - 
R100 4.7E+14 -16 0.00 

R65/B35 3.6E+14 -37 0.00 
R50/B50 3.2E+14 -43 0.00 

 
D2 

CARB reference fuel 4.0E+14 - - 
R100 4.5E+14 14 0.61 

R65/B35 2.0E+14 -50 0.02 
R50/B50 2.1E+14 -47 0.01 

Statistically significant results are bolded and their percent differences are shown in red text. 
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Table 4-23. SPN Emissions, and Percentage Differences and Statistical Comparisons 
Between Biofuels and the CARB Reference Fuel for the Off-Road Legacy Engine Testing 

Cycle Fuel Type Ave. (#/bhp.hr) % Diff vs. CARB p-value 
(t-test) 

 
NRTC 

CARB reference fuel 6.7E+14 - - 
R100 5.4E+14 -19 0.00 

R65/B35 4.2E+14 -37 0.00 
R50/B50 3.5E+14 -48 0.00 

 
D2 

CARB reference fuel 5.5E+14 - - 
R100 4.3E+14 -21 0.00 

R65/B35 3.3E+14 -40 0.00 
R50/B50 3.5E+14 -37 0.00 

Statistically significant results are bolded and their percent differences are shown in red text. 
 

Table 4-24. TPN Emissions, and Percentage Differences and Statistical Comparisons 
Between Biofuels and the CARB Reference Fuel for the On-Road NTDE Testing 

Cycle Fuel Type Ave. (#/bhp.hr) % Diff vs. CARB p-value 
(t-test) 

 
FTP 

CARB reference fuel 6.7E+11 - - 
R100 5.6E+11 -16 0.00 

R65/B35 4.2E+11 -37 0.00 
R50/B50 3.5E+11 -48 0.00 

 
RMC 

CARB reference fuel 2.6E+11 - - 
R100 2.2E+11 -14 0.00 

R65/B35 1.7E+11 -33 0.00 
R50/B50 2.2E+11 -16 0.03 

Statistically significant results are bolded and their percent differences are shown in red text. 
 

Table 4-25. SPN Emissions, and Percentage Differences and Statistical Comparisons 
Between Biofuels and the CARB Reference Fuel for the On-Road NTDE Testing 

Cycle Fuel Type Ave. (#/bhp.hr) % Diff vs. CARB p-value 
(t-test) 

 
FTP 

CARB reference fuel 6.6E+11 - - 
R100 5.2E+11 -22 0.00 

R65/B35 3.2E+11 -51 0.00 
R50/B50 2.8E+11 -57 0.00 

 
RMC 

CARB reference fuel 2.0E+11 - - 
R100 1.6E+11 -19 0.00 

R65/B35 1.2E+11 -40 0.00 
R50/B50 1.0E+11 -48 0.00 

Statistically significant results are bolded and their percent differences are shown in red text. 
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4.8 Particle Size Distributions 

4.8.1 Off-Road Legacy Engine PSDs 

Figure 4-21 shows the particle size distributions (PSD) of all fuels/test cycle combinations for the 
off-road legacy engine. Diesel-generated combustion particles are typically divided into three 
modes, including the nucleation mode (5-50 nm diameter), the accumulation mode (50-1,000 nm 
diameter), and the coarse mode (1,000-10,000 nm diameter). The nucleation mode typically 
consists of organic volatile compounds and can contain ash and soot particles. Most soot particles 
agglomerate, however, and are usually found in the accumulation mode. Coarse mode particles are 
typically from larger soot particles breaking off of the exhaust walls.  

For the off-road legacy engine, the R100, R65/R35, and R50/B50 fuels showed reductions in 
particle counts per bhp-hr over most of the particle size range compared to the CARB reference 
fuel for both cycles. These reductions were most significant for the larger particles in the 
accumulation mode, although reductions were also found in the nucleation size range, peaking 
around 30 nm, for most of the biofuels relative to the CARB reference fuel. The R100 showed 
higher particle counts than the R65/B35 and R50/B50 fuels in the nucleation mode size range for 
both cycles and in the accumulation mode particle size range for the NRTC.  
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Figure 4-21. Particle Size Distributions for the Off-Road Legacy Engine Testing on (a) 
NRTC cycle and (b) D2 cycle 

4.8.2 On-Road NTDE PSDs 

Figure 4-22 shows the PSDs of all fuels/test cycle combinations for the on-road NTDE. The 
on-road NTDE generally only showed particle sizes less than 100 nm, suggesting the DPF 
effectively reduced the accumulation and coarse particles. Figure 4-22 was shortened to only show 
particle size range from 0 to 200 nm in order to better show emission differences between fuels. 
Nucleation mode particles were about an order of magnitude lower than those measured for the 
off-road legacy engine. The lower nucleation mode particles for the on-road NTDE were a 
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consequence of the DPF/DOC system. Surprisingly, the R65/B35 fuel showed the highest 
emissions for the FTP cycle, but also showed large measurement variability, as indicated by the 
wide error bars. Over the full test matrix, however, the use of biofuel blends generally resulted in 
lower particle counts in the different size ranges compared to the CARB reference fuel. 

Figure 4-22. Particle Size Distributions for the On-Road NTDE (a) on FTP cycle and (b) 
RMC cycle  
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5 Summary and Conclusions 

CARB is evaluating the potential for use of renewable diesel and renewable diesel/biodiesel blends 
to reduce NOx and PM for on-road and off-road diesel-powered vehicles and equipment. The goal 
of this study was the characterize the emissions and performance of renewable diesel and 
renewable diesel/biodiesel blends in legacy engines and NTDEs. For this study, emissions testing 
was conducted on renewable diesel and renewable diesel/biodiesel blends in an off-road legacy 
engine and heavy-duty on-road and off-road NTDEs using an engine dynamometer. This study 
focused on engine dynamometer measurements. The engine dynamometer testing included two 
off-road engines with different levels of emissions control technology (i.e., one legacy and one 
NTDE) and one on-road heavy-duty NTDE. Testing was conducted on a CARB reference fuel, 
pure renewable diesel, and two renewable diesel/biodiesel blends. Testing was conducted on at 
least two test cycles per engine, including the NRTC or FTP transient cycles and different steady 
state ramped modal cycles. 

A summary of the results is below for each of the pollutants measured. It should be noted that for 
the on-road NTDE, a subset of outlier tests were observed over the FTP that were not included 
in the data presented in the Summary and Conclusions section. These data are discussed in 
greater detail in Appendix A. 

NOx Emissions 

NOx emissions results for the testing on the off-road legacy engine showed the lowest emissions 
for the R100 for both the NRTC and D2 cycles. R100 showed statistically significant reductions 
of 5.4% for the NRTC and 4.9% for the D2 cycle compared to the CARB reference fuel. The 
R65/B35 showed no statistically significant differences compared to the CARB reference fuel for 
either the NRTC or the D2 cycles. The R50/B50 showed statistically significant increases of 1.8% 
for the NRTC and 4.2% for the D2 cycle compared to the CARB reference fuel. 

For the on-road NTDE, no statistically significant differences in NOx emissions were found 
between the CARB reference fuel and R100 over either the FTP or RMC cycles. The FTP cycle 
showed statistically significant increases of 46.6% for R65/B35 and 49.5% for R50/B50. The RMC 
cycle showed statistically significant increases of 14.2% for R65/B35 and 15.4% for R50/B50. 
Engine out NOx sensor data for the RMC cycle showed that there are increases in engine out NOx 
levels for the biodiesel blends, which is likely a key factor contributing to the higher tailpipe 
emissions for the renewable diesel/biodiesel blends. Comparison of the engine out and tailpipe 
NOx data showed that the SCR provided a 95% to 96% reduction in NOx emissions for the 
different fuels. 

For the off-road NTDE, no statistically significant differences in NOx emissions were found 
between the CARB reference fuel and R100 for the NRTC or C1 cycles. The NRTC showed 
statistically significant increases of 88.3% for R65/B35 blend and 149.6% for the R50/B50 blend. 
The C1 cycle showed statistically significant increases of 55.1% for the R65/B35 blend and 
119.4% for the R50/B50 blend. The engine out data show consistently higher emissions for the 
R65/B35 and R50/B50 fuels compared with the CARB reference fuel for both cycles. The engine 
out data did not show any statistically significant differences between the R100 and the CARB 
reference fuel for either cycle. Comparison of the engine out and tailpipe NOx data showed that 
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the SCR provided NOx reduction efficiencies of 93% for the CARB reference fuel, 91% for R100, 
88% for R65/B35, and 85% for R50/B50. The SCR provided NOx reductions of 98% to 99% for 
all fuels for the C1 cycle. 

PM Emissions 

For the off-road legacy engine, PM emissions showed decreases for the renewable diesel and the 
renewable diesel/biodiesel blends for both the NRTC and the D2 cycle. The reductions for the 
NRTC compared to the CARB reference fuel were 38% for R100, 53% for R65/B35, and 63% for 
R50/B50. The reductions for the D2 compared to the CARB reference fuel were 27% for R100, 
51% for R65/B35, and 58% for R50/B50 fuel. 

For the on-road NTDE, PM mass emissions in general were low and near background levels, and 
averaged less than 0.001 mg/bhp-hr for all tests conditions and both cycles. As the PM standard 
for heavy-duty on-road engines is 0.01 g/bhp-hr, the PM emissions observed are for the most part 
at least 20-fold lower than the PM standard. The PM emissions for the different fuels generally did 
not show statistically significant differences, with the exception of the R50/B50, which had 
emissions that were lower than those for the CARB reference fuel at a marginally statistically 
significant level over the FTP cycle. 

For the off-road NTDE, PM mass emissions were more than a factor of 30 below the  0.015 g/bhp-
hr PM standard for Tier 4 off-road engines in this size category for all test conditions and both 
cycles. No statistically significant differences in PM mass emissions were seen between fuels for 
either test cycle. 

THC Emissions 

For the off-road legacy engine, THC emissions showed significant decreases for renewable diesel 
and the renewable diesel/biodiesel blends for both the NRTC and D2 cycles. The reductions for 
the NRTC compared to the CARB reference fuel were 45% for R100, 49% for R65/B35, and 66% 
for R50/B50. The reductions for the D2 compared to the CARB reference fuel were 35% for R100, 
58% for R65/B35, and 71% for R50/B50. 

For the on-road NTDE, THC emissions were near or below background levels for all tests 
conditions and both cycles. For the FTP, only R50/B50 showed a statistically significant reduction 
relative to the CARB reference fuel, with R100 and R65/B35 showing no statistically significant 
differences in THC emissions relative to the CARB reference fuel. For the RMC cycle, THC 
emissions levels were below the background levels for all tests, and hence there were no 
measurable THC emissions. 

For the off-road NTDE, THC emissions were below the background levels for both the NRTC and 
C1 cycles and for all fuels, so no fuel differences were seen. 

CO Emissions 

For the off-road legacy engine, CO emissions showed statistically significant decreases for the 
renewable diesel and the renewable diesel/biodiesel blends for both the NRTC and D2 cycles. The 
reductions for the NRTC compared to the CARB reference fuel were 22% for R100, 26% for 
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R65/B35, and 32% for R50/B50. The reductions for the D2 cycle compared to the CARB reference 
fuel were 14% for R100, 28% for R65/B35, and 32% for R50/B50. 

For the on-road NTDE, the FTP showed no statistically significant changes in CO emissions for 
any of the test biofuels relative to the CARB reference fuel. The RMC showed a slight reduction 
of 5% with R100, with no statistical difference in CO emissions observed with the R65/B35 and 
R50/B50 blends. 

For the off-road NTDE, for the NRTC, measurable, but low CO emissions were found for the 
CARB reference fuel and R100. The NRTC CO emissions for the R100 fuel were 44% lower than 
those for the CARB reference fuel. The NRTC CO emissions for the R65/B35 and R50/B50 fuels 
were much lower than those for the CARB reference fuel and R100 fuels, and were near or below 
the background levels for all tests. For the C1 cycle, CO emissions were near or below background 
levels for all tests. 

CO2 Emissions 

For the off-road legacy engine, for the NRTC, CO2 emissions showed statistically significant 
reductions of 4.1% for R100, 2.6% for R65/B35, and 1.7% for R50/B50 compared to the CARB 
reference fuel. For the D2 cycle, R100 showed a statistically significant reduction in CO2 
emissions of 4.6% compared to the CARB reference fuel, while the R65/B35 and R50/B50 fuels 
did not show statistically significant differences compared to the CARB reference fuel. 

For the on-road NTDE, CO2 emissions from the transient cycle showed statistically significant 
decreases of 3.2% for R100, 1.0% for R65/B35, and 0.9% for R50/B50 compared to the CARB 
reference fuel. The steady state cycle showed statistically significant decreases of 2.9% for R100 
and 0.5% for R65/B35, and a marginally statistically significant increase of 0.3% for R50/B50 
compared to the CARB reference fuel. 

For the off-road NTDE, CO2 emissions showed statistically significant reductions for the R100 of 
3.8% for the FTP and of 3.0% for the D2 cycle compared to the CARB reference fuel. CO2 
emissions did not show statistically significant differences for the R65/B35 and R50/B50 fuels 
compared to the CARB reference fuel for either the NRTC or C1 cycles. 

Brake Specific Fuel Consumption (BSFC) 

For the off-road legacy engine, BSFC showed statistically significant increases ranging from 3.5% 
for R100, 3.8% for R65/B35, and 4.4% for R50/B50 compared to the CARB reference fuel for the 
NRTC cycle. For the D2 cycle, there was no statistically significant change in BSFC for R100. 
For the D2 cycle, the R65/B35 showed a statistically significant BSFC increase of 4.5% and 
the R50/B50 showed a marginally statistically significant BSFC increase of 3.4% compared to 
the CARB reference fuel. 

For the on-road NTDE, BSFC for the transient cycle showed statistically significant increases in 
fuel consumption per bhp-hr for all of the biofuels, ranging from 4.8% for R100, 6.0% for R65/B35, 
and 57% for R50/B50. The steady state cycle also showed statistically significant increases in fuel 
consumption for all of the biofuels, ranging from 5.1% for R100, 6.6% for R65/B35, and 7.0% for 
R50/B50 when compared to the CARB reference fuel. 
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For the off-road NTDE, BSFC showed statistically significant increases for the NRTC BSFC 
ranging from 4.1% for R100, 5.8% for R65/B35, and 6.1% for the R50/B50 fuels compared to the 
CARB reference fuel. For the C1 cycle, BSFC showed statistically significant increases ranging 
from 5.0% for R100, 5.1% for R65/B35, and 5.2% for the R50/B50 fuels when compared to the 
CARB reference fuel. 

Total and Solid Particle Number Emissions 

Additional measurements of total and solid particle number emissions were made for the off-road 
legacy engine and on-road NTDE. Solid particle number represent measurements of solid particles 
greater than 23 nm in diameter, as defined by the European Union solid particle number emissions 
regulations. For both engines, the biofuel blends generally showed a reduction in both TPN and 
SPN emissions, with the exception of total particle number for R100 fuel for the D2 cycle that also 
showed a relatively large measurement variability. TPN and SPN emissions for the higher 
biodiesel blends were lower than the R100 and CARB reference fuel. These trends are consistent 
with those seen for the PM mass from the off-road legacy engine, where the PM mass emissions 
are well above the background levels.  

Particle Size Distributions 

For the off-road legacy engine, the R100, R65/R35, and R50/B50 fuels showed reductions in 
particle counts per bhp-hr over most of the particle size range compared to the CARB reference 
fuel for both cycles. These reductions were most significant for the larger particles in the 
accumulation mode (50-1,000 nm), although reductions were also found in the nucleation size 
range (5-50 nm), peaking around 30 nm, for most of the biofuels relative to the CARB reference 
fuel. The R100 showed higher particle counts than the R65/B35 and R50/B50 fuels in the 
nucleation mode size range for both cycles and in the accumulation mode particle size range for 
the NRTC. 

For the on-road NTDE, nucleation mode particles were about an order of magnitude lower than 
those measured for the off-road legacy engine. The R65/B35 fuel showed the highest emissions 
for the FTP cycle, but also showed large measurement variability. Over the full test matrix, 
however, the use of biofuel blends generally resulted in lower particle counts in the different size 
ranges compared to the CARB reference fuel. 

Conclusions 

For NOx emissions, the results for this legacy engine are consistent with previously observed 
reductions in NOx emissions with R100 as the test fuel, and increased emissions of NOx from the 
use of biodiesel in fuel. They are also consistent with the observations that renewable diesel in a 
renewable diesel/biodiesel blend can reduce NOx emissions arising from the use of biodiesel, with 
the highest ratio of renewable diesel to biodiesel (R65/B35) in this study resulting in NOx 
emissions that were not significantly different from CARB reference fuel (also referred to as a 
NOx-neutral ratio), while the R50/B50 blend (the lowest ratio of renewable diesel to biodiesel) did 
result in higher NOx emissions than CARB reference fuel. Therefore, the renewable diesel in the 
R50/B50 blend did not sufficiently reduce NOx emissions from biodiesel such that emissions are 
NOx neutral, while the R65/B35 blend did result in NOx-neutral emissions.  
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NOx emissions from both NTDEs with R100 as the test fuel were not statistically different than 
the CARB reference fuel. NOx emissions in the renewable diesel/biodiesel blends were 
statistically higher than the CARB reference fuel for both NTDEs, with emissions increasing as 
the renewable diesel to biodiesel ratio decreased (i.e., biodiesel concentration increased and 
renewable diesel concentrations decreased), although the NOx emissions increases were not linear. 
These results indicate that in these particular NTDEs, equipped with state-of-the-art emissions 
control systems, NOx emissions resulting from the two renewable diesel/biodiesel blends tested 
(R65/B35 and R50/B50) were not completely controlled, i.e., were not NOx-neutral relative to 
CARB reference fuel, although the NOx emissions overall in the NTDE engines were orders of 
magnitude lower than those from the legacy engine. 

PM emissions in the legacy off-road engine showed statistically significant reductions in 
comparison to the CARB reference fuel for all test biofuels and both cycles, with the greatest PM 
reductions observed in the blends with the renewable diesel/biodiesel ratios (highest biodiesel 
concentrations), confirming previous observations that biodiesel does act to reduce PM emissions 
in legacy diesel engines. There were no statistical differences in PM emissions in the NTDEs 
observed in any test fuel or test cycle compared to the CARB reference fuel, indicating that PM 
emissions are effectively controlled by the exhaust aftertreatment systems, no matter the biofuel 
blend or test cycle. 
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Appendix A: Cummins FTP Outlier Discussion 

It should be noted that for the on-road NTDE, there were a number of outlier tests for the FTP, 
where the engine appeared to be running in a slightly different operating mode compared to the 
other tests. The NOx emissions for these outlier tests showed emissions that were on the order of 
twice the NOx emissions for the non-outlier tests, with these differences being statistically 
significant for the test fuels that showed multiple outlier points. These same test points also showed 
statistically significant differences for CO and CO2 emissions, and brake specific fuel 
consumption, as shown below. The FTP outlier tests also showed some differences in the ECM 
parameters for the engine, as shown below in Figure A-1 for the average turbocharger actuator 
position.  

Table A-1 shows the average emissions for the FTP outlier tests for each of the measured pollutants 
for each test fuel, and percentage differences and the associated p-values for statistical 
comparisons between the CARB reference fuel and the biofuels for each of the test cycles. It should 
be noted that only a single outlier test was found for the R100 and R65/B35 fuels, so statistical 
comparisons could not be made for those fuels.  

The NOx emission results for the on-road NTDE FTP outlier tests are presented in Figure A-2 on 
a g/bhp-hr basis. The R50/B50 showed statistically significant increases in NOx emissions 
compared to the CARB reference fuel, consistent with the results in section 4.1.2. For the other 
measurements, only BSFC showed statistically significant increases for the R50/B50 compared to 
the CARB reference fuel, consistent with the results in section 4.1.2 

 

Figure A-1. Average Turbo Actuator Valve Position for the Non-Outlier and Outlier FTP 
Tests for the On-Road NTDE Testing 
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Figure A-2. Average FTP Outlier NOx Emission Results for the On-Road NTDE Testing 
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Table A-1. FTP Outlier Emissions for NOx, PM, THC, CO, CO2, BSFC, TPN, and SPN, 
and Percentage Differences and Statistical Comparisons Between Biofuels and the CARB 

Reference Fuel for the On-Road NTDE  

Emissions Fuel Type Ave. (g/bhp.hr) % Diff vs. CARB p-value 
(t-test) 

 
NOx 

 
 

CARB reference fuel 0.25 - - 
R100 0.32 26.9 - 

R65/B35 0.27 9.3 - 
R50/B50 0.28 13.5 0.09* 

 
PM 

 
 

CARB reference fuel 0.00069 - - 
R100 0.00050 -27 - 

R65/B35 0.00021 -69 - 
R50/B50 0.00022 -67 0.29 

 
THC 

 
 

CARB reference fuel 0.001 - - 
R100 0.000 -84 - 

R65/B35 0.000 -72 - 
R50/B50 0.000 -100 0.12 

 
CO 

 
 

CARB reference fuel 0.25 - - 
R100 0.25 -3 - 

R65/B35 0.26 1 - 
R50/B50 0.29 13 0.13 

 
CO2 

 
 

CARB reference fuel 495.4 - - 
R100 486.2 -1.9 - 

R65/B35 501.3 1.2  
R50/B50 503.9 1.7 0.15 

 
BSFC 

 
 

CARB reference fuel 0.050 - - 
R100 0.053 6.2 - 

R65/B35 0.054 8.3 - 
R50/B50 0.054 8.5 0.00 

 
TPN 

 
 

CARB reference fuel 6.3E+11 - - 
R100 - - - 

R65/B35 - - - 
R50/B50 - - - 

 
SPN 

 
 

CARB reference fuel 6.1E+11 - - 
R100 - - - 

R65/B35 - - - 
R50/B50 2.2E+11 -63 - 

      Statistically significant results are bolded and their percent differences are shown in red text. 
      * Marginally statistically significant. 



 

B-1 

Appendix B: CARB Reference Fuel Certificate of Analysis 
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Appendix C: Southwest Research Institute Fuel Analysis Results  

Table C-1. Fuel Analysis Results for CARB Diesel, B100, and R100 
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Table C-2. Fuel Analysis Results for R65/B35 and R50/B50 Blends 
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Appendix D: Laboratory Resources 

CE-CERT Mobile Emissions Laboratory 

Controlling emissions from heavy-duty diesel engines is a major priority for the regulatory 
community and industry. To assist with this effort, CE-CERT has worked with regulatory 
agencies, engine manufacturers, exhaust aftertreatment companies, fuel companies, and vehicle 
end users over the past year and a half to understand the scope of the diesel exhaust issue and 
articulate a research program designed to improve our understanding of the problem and potential 
solutions. CE-CERT also has developed new research capabilities, including a unique emissions 
measurement laboratory and an enhanced environmental modeling group. Together, these 
resources can shed important light on critical emissions issues and contribute to efficient, effective 
environmental strategies and to greater industry/government/academic cooperation. This program 
plan describes the technical vision and contemplated approach for achieving these objectives. 

CE-CERT has constructed an emissions laboratory contained within a 53-foot truck trailer, 
designed to make laboratory-quality emissions measurements of heavy-duty trucks under actual 
operating conditions (Figure D-1).  

The laboratory contains a dilution tunnel, analyzers for gaseous emissions, and ports for particulate 
measurements. Although much of the system is custom-designed, the laboratory was designed to 
conform as closely as possible to Code of Federal Regulations requirements for gaseous and 
particulate emissions measurement. The laboratory is designed to operate as a class 8 tractor is 
pulling it over the road (or on a closed track over a repeatable cycle); it is not a roadside testing 
laboratory. It also is used to measure emissions from heavy-duty stationary engines, such as 
pipeline pumps and backup generators, as they operate under actual loads. 

With laboratory development and validation nearly complete, CE-CERT intends to embark on a 
research program to explore the following topics: 

• “Real world” emissions of gaseous and particulate pollutants from on-road heavy-duty 
engines. 

• The effects of alternative diesel fuel formulations, alternative fuels, alternative powertrains, 
and emission control technologies on emissions and energy consumption. 

• The effects of driving cycles on emissions. 

• Modal emissions modeling for heavy-duty trucks. 
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Figure D-1. Mobile Emissions Laboratory 

CE-CERT Heavy-Duty Engine Dynamometer Test Facility 

CE-CERT’s Heavy-Duty Engine Dynamometer Test Facility is designed for a variety of 
applications including verification of diesel aftertreatment devices, certification of alternative 
diesel fuels, and fundamental research in diesel emissions and advanced diesel technologies. The 
engine dynamometer facility components were provided as a turnkey system by Dyne Systems of 
Wisconsin. CE-CERT’s Mobile Emissions Laboratory (MEL) is used directly in conjunction with 
this facility for certification type emissions measurements.  

The test cell is equipped with a 600 horsepower (hp) GE DC electric engine dynamometer that 
was obtained from the EPA’s National Vehicle and Fuels Emission Laboratory in Ann Arbor, MI. 
The dynamometer is capable of testing approximately 85% of the engines used in on-road 
applications, and is primarily be used for engines in the 300 to 600 hp range. A charge air 
conditioning system was obtained from Dyno Air of North Carolina to provide temperature/ 
humidity control for the engine intake air, with an accuracy of ±2°C from the setpoint.  
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Figure D-2. CE-CERT’s Heavy-Duty Engine Dynamometer Facility 
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Appendix E: QA/QC Procedures 

Internal calibration and verification procedures are performed in MEL regularly in accordance 
with the CFR. A partial summary of routine calibrations performed by the MEL staff as part of the 
data quality assurance/quality control program is listed in Table E-1. 

Table E-1. Sample of Verification and Calibration Quality Control Activities 
EQUIPMENT FREQUENCY VERIFICATION PERFORMED CALIBRATION PERFORMED 

CVS 

Daily Differential Pressure Electronic Cal 

Daily Absolute Pressure Electronic Cal 

Weekly Propane Injection 

Monthly CO2 Injection 

Per Set-up CVS Leak Check 

Second by second Back pressure tolerance ±5 in H20 

Cal system MFCs 
Annual Primary Standard MFCs: Drycal Bios Meter 

Monthly Audit bottle check 

Analyzers 

Pre/Post Test Zero Span 

Daily Zero span drifts 

Monthly Linearity Check 

Secondary System 
Integrity and MFCs 

Semi-Annual Propane Injection: 6 point primary vs 
secondary check 

Semi-Annual MFCs: Drycal Bios Meter & TSI Mass 
Meter 

Data Validation 
Variable Integrated Modal Mass vs Bag Mass 

Per test Visual review 

PM Sample Media 
Weekly Tunnel Banks 

Monthly Static and Dynamic Blanks 

Temperature Daily Psychrometer Performed if verification fails 

Barometric Pressure Daily Aneroid barometer 
ATIS Performed if verification fails 

Dewpoint Sensors Daily Psychrometer 
Chilled mirror Performed if verification fails 



 

F-1 

Appendix F: Test Cycles 

 

Figure F-1. Nonroad Transient Cycle (NRTC) for off-road engines 
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Figure F-2. Federal Test Procedure (FTP) certification cycle for on-highway engines 
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Figure F-3. Test Points and Sequence for D2 RMC Off-Road Legacy Engine 

 

 

Figure F-4. Test Points and Sequences for SET Ramped Modal On-Road NTDE 
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Figure F-5. Test Points and Sequences for C1  RMC for Off-Road NTDE 

Figure F-6. Graphical Presentation of the C1 RMC for Off-Road NTDE 
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Appendix G: Detailed Emissions Test Results 

Appendix G-1: Detailed Off-Road Legacy Engine Emissions Test Results  
(D2 Cycle) 

 

File ID Work (bhp-hr) CO2 (g/bhp-hr)CO (g/bhp-hr) Nox (g/bhp-hr) THC (g/bhp-hr) PM (mg/bhp-hr)) F.C. (gal/bhp-hr))
Carb ULSD

20200115_0654 17.9 608.2 2.32 1.97 0.86 58.64 0.062
20200115_0749 17.1 634.4 1.85 2.06 1.01 59.46 0.064
20200115_0833 17.5 621.7 2.31 2.01 0.94 57.91 0.063
20200116_1039 17.2 637.6 2.83 2.09 0.98 63.81 0.065
20200116_1127 17.8 621.2 2.77 1.95 1.02 58.00 0.063
20200116_1218 17.0 655.2 2.97 2.01 1.03 63.61 0.066
20200117_1505 17.3 646.8 2.49 2.00 0.80 45.03 0.065
20200117_1556 17.3 654.3 2.72 1.98 0.83 46.90 0.066
20200117_1731 17.8 636.9 2.55 1.93 0.81 44.23 0.065
20200124_1031 16.5 721.9 2.93 2.19 1.01 47.00 0.073
20200124_1120 16.9 700.3 2.80 2.14 0.93 45.99 0.071
20200124_1208 17.8 666.6 2.81 2.02 1.01 46.04 0.068
20200127_0555 18.2 632.6 2.66 1.94 0.94 43.79 0.064
20200127_0641 17.0 684.1 2.89 2.03 0.97 48.54 0.069
20200127_1014 18.3 638.4 2.68 1.93 0.98 44.32 0.065
20200127_1735 17.4 664.7 3.05 2.02 1.21 54.73 0.067
20200127_1824 18.1 642.4 2.92 1.94 1.16 52.58 0.065
20200127_1911 18.3 637.4 2.83 1.92 1.10 50.84 0.065

R100
20200115_1100 16.9 620.9 2.19 1.97 0.66 38.69 0.068
20200115_1152 16.4 636.2 2.20 2.01 0.67 39.50 0.070
20200115_1241 17.7 591.3 1.91 1.87 0.58 34.57 0.065
20200116_1619 17.9 590.6 2.24 1.87 0.57 35.50 0.065
20200116_1712 17.9 590.5 2.04 1.87 0.41 32.28 0.065
20200116_1801 17.8 593.4 2.17 1.86 0.50 33.93 0.065
20200124_0617 17.9 638.6 2.76 1.87 0.86 44.83 0.070
20200124_0704 17.7 651.2 2.60 1.89 0.66 35.04 0.071
20200124_0800 17.1 671.5 2.78 1.98 0.83 47.19 0.074

R65/B35
20200115_1514 16.7 637.8 1.75 2.07 0.43 26.43 0.069
20200115_1607 17.1 623.3 1.77 2.02 0.46 28.00 0.067
20200115_1653 16.9 627.6 1.77 2.04 0.43 27.32 0.068
20200117_0632 17.7 624.4 1.87 1.93 0.31 21.34 0.067
20200117_0721 17.5 632.8 1.84 1.97 0.32 21.34 0.068
20200117_0808 17.1 649.9 1.90 2.01 0.32 22.65 0.070
20200127_1242 17.7 641.4 2.09 1.97 0.41 23.26 0.069
20200127_1416 17.5 643.2 2.00 2.00 0.34 22.41 0.069
20200127_1502 17.0 665.8 2.46 2.04 0.67 36.25 0.072

R50/B50
20200116_0635 17.3 616.0 1.94 2.21 0.31 26.99 0.066
20200116_0723 18.1 591.5 1.68 2.12 0.20 25.10 0.064
20200116_0811 17.2 624.9 1.73 2.20 0.21 25.84 0.067
20200117_1100 17.5 635.4 1.72 2.02 0.22 17.09 0.068
20200117_1151 18.1 614.8 1.71 1.94 0.24 16.76 0.066
20200117_1239 17.9 624.3 1.72 1.97 0.24 16.44 0.067
20200124_1447 17.2 677.1 2.40 2.15 0.61 30.57 0.073
20200124_1536 17.8 653.0 1.79 2.09 0.28 17.51 0.070
20200124_1623 17.5 670.2 1.85 2.11 0.28 17.53 0.072
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Appendix G-2: Detailed Off-Road Legacy Engine Emissions Test Results (NRTC Cycle) 

 

  

File ID Work (bhp-hr) CO2 (g/bhp-hr) CO (g/bhp-hr) Nox (g/bhp-hr) THC (g/bhp-hr) PM (mg/bhp-hr)) F.C. (gal/bhp-hr))
Carb ULSD

20200128_0550 16.0 695.4 3.33 2.16 0.75 69.24 0.070
20200128_0634 15.9 707.8 3.42 2.18 0.70 68.73 0.072
20200128_0717 16.0 704.7 3.40 2.15 0.74 69.00 0.071
20200129_0940 15.9 702.1 3.07 2.13 0.43 57.90 0.071
20200129_1023 15.8 708.6 3.18 2.13 0.50 60.16 0.072
20200129_1111 15.9 699.9 3.25 2.10 0.57 56.81 0.071
20200130_1407 15.9 688.7 2.78 2.09 0.41 50.84 0.070
20200130_1450 15.9 688.2 2.77 2.08 0.40 48.62 0.070
20200130_1534 16.2 680.8 2.74 2.03 0.40 47.95 0.069
20200131_0946 15.9 701.1 3.09 2.10 0.49 56.71 0.071
20200131_1030 15.9 705.4 3.31 2.07 0.67 61.02 0.071
20200131_1117 15.9 700.8 3.31 2.08 0.74 60.56 0.071
20200203_1032 15.9 699.7 3.38 2.01 0.67 62.94 0.071
20200203_1120 15.7 714.6 3.56 2.05 0.76 63.71 0.072
20200203_1203 16.3 683.2 3.51 2.03 0.91 63.71 0.069
20200203_1812 16.0 690.6 3.44 2.06 0.89 63.08 0.070
20200203_1855 15.6 712.6 3.57 2.13 0.88 65.84 0.072
20200203_1938 15.7 716.9 3.54 2.11 0.11 67.18 0.072

R100
20200128_0931 16.3 657.9 3.00 1.93 0.56 47.86 0.072
20200128_1015 15.7 683.9 3.16 1.97 0.63 53.38 0.075
20200128_1101 16.2 661.6 2.86 1.89 0.57 41.40 0.072
20200129_1352 16.0 669.4 2.55 2.01 0.27 36.35 0.073
20200129_1440 15.9 671.1 2.36 2.01 0.21 33.41 0.073
20200129_1526 15.8 673.5 2.22 2.01 0.18 31.02 0.073
20200131_0558 16.1 669.9 2.31 2.00 0.20 32.37 0.073
20200131_0642 16.4 662.3 2.21 1.97 0.19 30.61 0.072
20200131_0725 15.6 693.4 2.24 2.05 0.19 32.64 0.076

R65/B35
20200128_1314 16.3 675.2 2.45 2.04 0.35 31.20 0.073
20200128_1357 15.7 705.3 2.59 2.11 0.36 32.79 0.076
20200128_1441 16.0 689.5 2.54 2.08 0.37 30.79 0.074
20200130_0559 16.1 672.5 2.06 2.11 0.17 21.81 0.072
20200130_0644 16.0 680.8 2.09 2.11 0.17 22.31 0.073
20200130_0731 16.0 684.0 2.13 2.09 0.17 22.65 0.074
20200203_1435 16.2 671.0 2.65 2.04 0.41 30.99 0.073
20200203_1519 16.2 671.3 2.62 2.02 0.39 30.97 0.073
20200203_1601 15.9 687.3 2.70 2.03 0.40 31.64 0.074

R50/B50
20200129_0601 16.0 693.6 2.14 2.19 0.17 20.89 0.075
20200129_0643 15.9 696.2 2.08 2.16 0.18 21.54 0.075
20200129_0727 15.8 700.9 2.19 2.17 0.18 22.35 0.075
20200130_1000 15.9 685.8 2.13 2.13 0.17 20.69 0.074
20200130_1045 15.9 682.6 2.09 2.09 0.17 20.47 0.073
20200130_1130 15.9 680.0 2.06 2.10 0.17 19.68 0.073
20200131_1330 16.0 687.5 2.47 2.12 0.34 26.76 0.074
20200131_1415 16.2 672.9 2.36 2.09 0.31 25.63 0.072
20200131_1502 15.9 691.8 2.46 2.15 0.18 26.63 0.074



G-3 

Appendix G-3: Detailed On-Road NTDE Emissions Test Results (FTP Cycle) 

 

File ID Work (bhp-hr) CO2 ( g/bhp-hr)  CO (g/bhp-hr) NOx ( g/bhp-hr) THC ( g/bhp-hr) PM (mg/bhp-hr) F.C.  (gal/bhp-hr)

202010191014 31.0 488.3 0.26 0.27 0.00 0.68 0.049
202010191056 30.9 499.4 0.26 0.25 0.00 1.30 0.050
202010191141 30.9 507.8 0.27 0.13 0.00 1.01 0.051
202010211246 30.5 510.5 0.27 0.10 0.00 0.36 0.051
202010211327 30.6 510.0 0.27 0.10 0.00 0.32 0.051
202010211410 30.8 506.2 0.27 0.10 0.00 0.67 0.051
202010230755 30.8 509.7 0.27 0.13 0.00 0.14 0.051
202010230837 30.5 515.5 0.27 0.11 0.00 0.44 0.052
202010230920 30.9 498.5 0.25 0.22 0.00 0.08 0.050
202010261329 30.5 506.9 0.33 0.11 0.00 0.10 0.051
202010261411 30.8 504.8 0.34 0.11 0.00 0.78 0.051
202010261453 30.7 506.5 0.33 0.11 0.01 0.31 0.051
202010280944 30.5 515.7 0.32 0.11 0.00 0.34 0.052
202010281026 30.8 509.8 0.31 0.12 0.00 0.12 0.051
202010281108 30.8 509.5 0.32 0.11 0.00 1.31 0.051

202010191442 30.8 494.8 0.28 0.10 0.00 0.30 0.054
202010191525 30.7 499.0 0.28 0.11 0.00 0.72 0.054
202010191607 31.0 489.0 0.27 0.10 0.00 0.81 0.053
202010220801 30.6 486.2 0.25 0.32 0.00 0.50 0.053
202010220843 30.4 494.0 0.26 0.15 0.00 0.23 0.054
202010220925 30.5 495.5 0.26 0.12 0.00 0.62 0.054
202010221007 30.6 493.3 0.26 0.13 0.00 0.13 0.054
202010271411 31.1 488.2 0.31 0.12 0.01 0.00 0.053
202010271454 30.8 495.7 0.31 0.11 0.01 0.39 0.054
202010271535 31.0 490.7 0.31 0.11 0.00 0.00 0.053

202010210803 30.5 504.9 0.27 0.19 0.00 0.44 0.054
202010210844 30.6 502.8 0.27 0.16 0.00 1.02 0.054
202010210926 30.6 502.5 0.26 0.15 0.00 0.75 0.054
202010231230 31.0 501.3 0.26 0.27 0.00 0.21 0.054
202010231312 30.9 501.5 0.26 0.16 0.00 0.84 0.054
202010231354 30.5 509.6 0.26 0.14 0.00 0.59 0.055
202010270915 31.0 498.5 0.33 0.18 0.00 0.12 0.054
202010270957 30.5 509.9 0.34 0.16 0.00 0.42 0.055
202010271039 30.8 507.2 0.33 0.17 0.00 0.00 0.054

202010221258 30.8 501.0 0.25 0.29 0.00 0.47 0.054
202010221340 30.5 509.8 0.26 0.17 0.00 0.00 0.055
202010221422 30.5 506.5 0.26 0.16 0.00 0.75 0.054
202010221502 30.5 509.2 0.26 0.16 0.00 0.53 0.054
202010260920 30.5 505.2 0.33 0.17 0.00 0.07 0.054
202010261002 30.7 500.7 0.33 0.16 0.00 0.09 0.054
202010261044 30.9 497.5 0.33 0.15 0.00 0.00 0.053
202010281342 30.9 500.5 0.31 0.28 0.00 0.20 0.054
202010281424 30.4 511.7 0.32 0.18 0.00 0.00 0.055
202010281548 30.4 510.2 0.30 0.27 0.00 0.00 0.055
202010281506 31.1 500.2 0.31 0.17 0.00 0.00 0.053

R65/B35

R50/B50

CARB ULSD

R100
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Appendix G-4: Detailed On-Road NTDE Emissions Test Results (RMC Cycle) 

File ID Work (bhp-hr) CO2 ( g/bhp-hr)  CO (g/bhp-hr) NOx ( g/bhp-hr) THC ( g/bhp-hr) PM (mg/bhp-hr) F.C.  (gal/bhp-hr)

202010300744 135.0 441.3 0.27 0.14 0.00 0.79 0.044
202010300907 134.9 443.4 0.27 0.13 0.00 0.36 0.044
202010301029 135.0 444.4 0.27 0.14 0.00 0.38 0.045
202011021259 135.2 441.9 0.26 0.14 0.00 0.15 0.044
202011021421 135.0 441.5 0.26 0.14 0.00 0.08 0.044
202011021548 135.0 442.3 0.26 0.13 0.00 0.02 0.044
202011040748 135.1 440.9 0.25 0.13 0.00 0.08 0.044
202011040912 135.0 442.1 0.25 0.13 0.00 0.01 0.044
202011041043 135.1 441.9 0.25 0.14 0.00 0.17 0.044
202011051235 135.0 442.6 0.27 0.13 0.00 0.14 0.044
202011051355 135.1 447.2 0.27 0.14 0.00 0.00 0.045
202011051519 135.1 442.0 0.27 0.14 0.00 0.07 0.044
202011090830 135.1 438.2 0.26 0.12 0.00 0.24 0.044
202011090954 135.1 439.4 0.26 0.13 0.00 0.06 0.044
202011091117 135.0 441.5 0.27 0.12 0.00 0.09 0.044

202010301304 135.1 427.9 0.26 0.14 0.00 0.33 0.046
202010301428 135.1 433.5 0.26 0.14 0.00 0.17 0.047
202010301605 135.2 434.6 0.26 0.14 0.00 0.19 0.047
202011030744 135.1 428.1 0.25 0.13 0.00 0.14 0.046
202011030909 135.0 430.1 0.25 0.14 0.00 0.13 0.047
202011031034 135.2 427.3 0.24 0.14 0.00 0.12 0.046
202011061301 135.1 429.1 0.25 0.13 0.00 0.05 0.047
202011061428 135.1 428.8 0.24 0.14 0.00 0.12 0.047
202011061552 135.2 425.2 0.24 0.14 0.00 0.06 0.046

202011020915 134.8 440.5 0.26 0.17 0.00 0.15 0.047
202011021041 135.0 439.4 0.26 0.15 0.00 0.08 0.047
202011041238 135.2 438.0 0.26 0.15 0.00 0.23 0.047
202011041406 135.0 440.4 0.26 0.15 0.00 0.11 0.047
202011041530 135.0 439.8 0.26 0.15 0.00 0.26 0.047
202011060803 135.0 438.5 0.25 0.16 0.00 0.28 0.047
202011060927 135.0 442.8 0.26 0.15 0.00 0.07 0.048
202011061049 135.0 440.3 0.25 0.15 0.00 0.19 0.047

202011031231 135.0 444.1 0.25 0.16 0.00 0.11 0.047
202011031358 135.1 443.5 0.25 0.16 0.00 0.10 0.047
202011031521 135.0 445.1 0.25 0.16 0.00 0.21 0.048
202011050752 135.3 443.6 0.27 0.15 0.00 0.04 0.047
202011050916 135.0 445.4 0.26 0.16 0.00 0.07 0.048
202011051039 135.0 444.9 0.26 0.15 0.00 0.02 0.048
202011100807 135.0 440.6 0.26 0.15 0.00 0.06 0.047
202011100930 135.1 441.4 0.26 0.15 0.00 0.23 0.047
202011101054 135.1 443.2 0.27 0.15 0.00 0.00 0.047

CARB ULSD

R100

R65/B35

R50/B50



G-5 

Appendix G-5: Detailed Off-Road NTDE Emissions Test Results (NRTC Cycle) 

 

File ID Work (bhp-hr) CO2 ( g/bhp-hr)  CO (g/bhp-hr) NOx ( g/bhp-hr) THC ( g/bhp-hr) PM (mg/bhp-hr) F.C.  (gal/bhp-hr)

202104171318 27.3 544.4 0.14 0.08 0.00 0.00 0.055
202104171358 27.4 544.6 0.16 0.10 0.00 0.00 0.055
202104171440 27.2 542.8 0.13 0.07 0.00 0.00 0.054
202104171523 27.2 542.5 0.12 0.18 0.00 0.31 0.054
202104171604 27.1 545.3 0.09 0.23 0.00 0.00 0.055
202104171648 27.1 542.8 0.11 0.27 0.00 0.01 0.054
202105101128 27.1 532.1 0.19 0.23 0.00 2.28 0.053
202105101211 27.6 522.6 0.15 0.19 0.00 0.01 0.052
202105101252 27.0 532.0 0.18 0.21 0.00 0.21 0.053
202105101333 27.4 522.7 0.14 0.23 0.00 0.05 0.052
202105101415 27.0 529.6 0.12 0.20 0.00 0.00 0.053

202104181111 26.5 533.0 0.07 0.25 0.00 0.49 0.058
202104181153 26.9 532.8 0.11 0.21 0.00 0.01 0.058
202104181235 27.6 505.1 0.08 0.13 0.00 1.94 0.055
202104181316 27.3 523.0 0.09 0.22 0.00 0.00 0.057
202104181357 27.1 527.3 0.06 0.22 0.00 0.42 0.057
202104181439 27.3 522.7 0.06 0.21 0.00 0.52 0.057
202105071152 27.4 505.1 0.09 0.23 0.00 0.00 0.055
202105071233 26.8 515.4 0.09 0.24 0.00 0.07 0.056
202105071316 27.2 505.7 0.07 0.24 0.00 1.21 0.055
202105071358 26.9 508.7 0.10 0.22 0.00 0.00 0.055
202105071439 27.4 501.8 0.07 0.21 0.00 0.32 0.054
202105071520 26.7 511.7 0.05 0.22 0.00 0.03 0.055

202104191128 26.8 544.4 0.00 0.22 0.00 0.74 0.058
202104191209 27.4 539.3 0.01 0.17 0.00 0.92 0.058
202104191250 27.2 540.8 0.00 0.44 0.00 0.00 0.058
202104191331 26.8 550.7 0.01 0.50 0.00 0.10 0.059
202104191412 27.1 541.4 0.00 0.52 0.00 0.02 0.058
202104191453 27.0 545.6 0.00 0.48 0.00 0.00 0.059
202105091054 27.3 516.7 0.00 0.27 0.00 0.46 0.055
202105091135 27.2 517.2 0.00 0.25 0.00 0.64 0.055
202105091215 27.4 510.0 0.00 0.28 0.00 0.00 0.055
202105091256 27.2 514.5 0.00 0.33 0.00 0.39 0.055
202105091336 26.7 524.4 0.00 0.32 0.00 0.50 0.056
202105091417 26.9 518.2 0.00 0.30 0.00 1.10 0.056

202104201137 27.1 542.1 0.00 0.57 0.00 1.08 0.058
202104201218 26.8 551.4 0.00 0.53 0.00 0.68 0.059
202104201259 27.0 544.6 0.00 0.49 0.00 1.63 0.058
202104201342 27.0 543.0 0.00 0.50 0.00 0.00 0.058
202104201422 27.2 541.2 0.00 0.55 0.00 0.25 0.058
202104201503 27.2 537.6 0.00 0.52 0.00 0.00 0.057
202105081105 26.9 527.4 0.00 0.37 0.00 0.00 0.056
202105081146 26.4 535.9 0.00 0.36 0.00 0.02 0.057
202105081226 27.1 520.4 0.00 0.36 0.00 0.00 0.056
202105081307 26.8 521.6 0.00 0.36 0.00 0.00 0.056
202105081348 27.0 517.0 0.00 0.36 0.00 0.00 0.055
202105081429 26.5 528.3 0.00 0.38 0.00 0.00 0.056
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Appendix G-6: Detailed Off-Road NTDE Emissions Test Results (C1 Cycle) 

 

 

File ID Work (bhp-hr) CO2 ( g/bhp-hr)  CO (g/bhp-hr) NOx ( g/bhp-hr) THC ( g/bhp-hr) PM (mg/bhp-hr) F.C.  (gal/bhp-hr)

202104121127 62.9 478.5 0.00 0.02 0.00 0.08 0.048
202104121224 62.3 489.6 0.00 0.02 0.00 0.17 0.049
202104121316 62.5 486.1 0.00 0.02 0.00 0.00 0.049
202104131512 63.0 484.7 0.00 0.02 0.00 0.14 0.049
202104131606 63.0 483.9 0.00 0.02 0.00 0.00 0.048
202104131659 62.0 490.6 0.00 0.02 0.00 0.24 0.049
202104151222 62.1 495.0 0.00 0.01 0.00 0.33 0.050
202104151317 62.3 491.4 0.00 0.01 0.00 0.01 0.049
202104161510 63.1 467.8 0.00 0.01 0.00 0.25 0.047
202104161607 62.6 471.5 0.00 0.01 0.00 0.41 0.047
202104161658 63.1 439.6 0.00 0.01 0.00 0.08 0.044

202104121625 62.4 471.3 0.00 0.02 0.00 0.07 0.051
202104121720 62.3 472.2 0.00 0.02 0.00 0.00 0.051
202104121815 62.0 471.6 0.00 0.02 0.00 0.03 0.051
202104141045 62.3 470.4 0.00 0.02 0.00 0.85 0.051
202104141139 62.1 474.3 0.00 0.02 0.00 0.02 0.051
202104141233 62.0 474.6 0.00 0.02 0.00 0.00 0.051
202105111246 62.1 450.6 0.00 0.01 0.00 0.10 0.049
202105111341 61.2 454.7 0.00 0.00 0.00 0.19 0.049
202105111435 61.6 450.7 0.00 0.01 0.00 0.10 0.049

202104131046 61.6 483.9 0.01 0.03 0.00 0.03 0.052
202104131142 60.9 486.6 0.00 0.03 0.00 0.09 0.052
202104131235 61.5 478.4 0.00 0.03 0.00 0.12 0.051
202104151614 62.0 479.9 0.00 0.02 0.00 0.06 0.051
202104151708 61.9 481.4 0.00 0.02 0.00 0.00 0.052
202104151800 62.6 473.1 0.00 0.02 0.00 0.25 0.051
202105121707 61.5 451.1 0.00 0.02 0.00 0.17 0.048
202105121803 61.4 451.7 0.00 0.02 0.00 0.08 0.048
202105121858 61.4 453.3 0.00 0.02 0.00 0.29 0.049

202104141528 61.2 485.0 0.00 0.04 0.00 0.23 0.052
202104141622 61.5 484.1 0.00 0.05 0.00 0.14 0.052
202104141715 60.7 489.6 0.00 0.05 0.00 0.11 0.052
202105121146 61.1 460.7 0.00 0.01 0.00 0.00 0.049
202105121240 60.8 461.7 0.00 0.01 0.00 0.15 0.049
202105121337 60.9 459.5 0.00 0.02 0.00 0.00 0.049
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§ 15065. Mandatory Findings of Significance.
14 CA ADC § 15065

Barclays Official California Code of Regulations

(a) A lead agency shall find that a project may have a significant effect on the environment and thereby require an EIR to be prepared
for the project where there is substantial evidence, in light of the whole record, that any of the following conditions may occur:

(1) The project has the potential to substantially degrade the quality of the environment; substantially reduce the habitat of a fish or
wildlife species; cause a fish or wildlife population to drop below self-sustaining levels; threaten to eliminate a plant or animal
community; substantially reduce the number or restrict the range of an endangered, rare or threatened species; or eliminate
important examples of the major periods of California history or prehistory.

(2) The project has the potential to achieve short-term environmental goals to the disadvantage of long-term environmental goals.

(3) The project has possible environmental effects that are individually limited but cumulatively considerable. “Cumulatively
considerable” means that the incremental effects of an individual project are significant when viewed in connection with the effects
of past projects, the effects of other current projects, and the effects of probable future projects.

(4) The environmental effects of a project will cause substantial adverse effects on human beings, either directly or indirectly.

(b)(1) Where, prior to the commencement of public review of an environmental document, a project proponent agrees to mitigation
measures or project modifications that would avoid any significant effect on the environment specified by subdivision (a) or would
mitigate the significant effect to a point where clearly no significant effect on the environment would occur, a lead agency need not
prepare an environmental impact report solely because, without mitigation, the environmental effects at issue would have been
significant.

(2) Furthermore, where a proposed project has the potential to substantially reduce the number or restrict the range of an
endangered, rare or threatened species, the lead agency need not prepare an EIR solely because of such an effect, if:

(A) the project proponent is bound to implement mitigation requirements relating to such species and habitat pursuant to an
approved habitat conservation plan or natural community conservation plan;

(B) the state or federal agency approved the habitat conservation plan or natural community conservation plan in reliance on an
environmental impact report or environmental impact statement; and

(C)1. such requirements avoid any net loss of habitat and net reduction in number of the affected species, or

2. such requirements preserve, restore, or enhance sufficient habitat to mitigate the reduction in habitat and number of the
affected species to below a level of significance.

(c) Following the decision to prepare an EIR, if a lead agency determines that any of the conditions specified by subdivision (a) will
occur, such a determination shall apply to:

(1) the identification of effects to be analyzed in depth in the environmental impact report or the functional equivalent thereof,

(2) the requirement to make detailed findings on the feasibility of alternatives or mitigation measures to substantially lessen or
avoid the significant effects on the environment,
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(3) when found to be feasible, the making of changes in the project to substantially lessen or avoid the significant effects on the
environment, and

(4) where necessary, the requirement to adopt a statement of overriding considerations.

Credits
NOTE: Authority cited: Section 21083, Public Resources Code. Reference: Sections 21001(c) and 21083, Public Resources Code;
San Joaquin Raptor/Wildlife Center v. County of Stanislaus (1996) 42 Cal.App.4th 608; Los Angeles Unified School District v. City of
Los Angeles (1997) 58 Cal.App.4th 1019, 1024; and Communities for a Better Environment v. California Resources Agency (2002)
103 Cal.App.4th 98.

HISTORY

1. Amendment of subsection (a) and NOTE filed 5-27-97; operative 5-27-97 pursuant to Government Code section 11343.4(d)
(Register 97, No. 22).

2. Amendment of subsection (c) and NOTE filed 10-26-98; operative 10-26-98 pursuant to Public Resources Code section 21087
(Register 98, No. 44).

3. Amendment of section and NOTE filed 9-7-2004; operative 9-7-2004 pursuant to Public Resources Code section 21083(e)
(Register 2004, No. 37).

4. Change without regulatory effect amending subsections (b)(1) and (c) and amending NOTE filed 10-6-2005 pursuant to section
100, title 1, California Code of Regulations (Register 2005, No. 40).

5. Amendment of subsection (b)(1) filed 2-16-2010; operative 3-18-2010 (Register 2010, No. 8).
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§ 15088.5. Recirculation of an EIR Prior to Certification.
14 CA ADC § 15088.5

Barclays Official California Code of Regulations

(a) A lead agency is required to recirculate an EIR when significant new information is added to the EIR after public notice is given of
the availability of the draft EIR for public review under Section 15087 but before certification. As used in this section, the term
“information” can include changes in the project or environmental setting as well as additional data or other information. New
information added to an EIR is not “significant” unless the EIR is changed in a way that deprives the public of a meaningful
opportunity to comment upon a substantial adverse environmental effect of the project or a feasible way to mitigate or avoid such an
effect (including a feasible project alternative) that the project's proponents have declined to implement. “Significant new information”
requiring recirculation include, for example, a disclosure showing that:

(1) A new significant environmental impact would result from the project or from a new mitigation measure proposed to be
implemented.

(2) A substantial increase in the severity of an environmental impact would result unless mitigation measures are adopted that
reduce the impact to a level of insignificance.

(3) A feasible project alternative or mitigation measure considerably different from others previously analyzed would clearly lessen
the significant environmental impacts of the project, but the project's proponents decline to adopt it.

(4) The draft EIR was so fundamentally and basically inadequate and conclusory in nature that meaningful public review and
comment were precluded. (Mountain Lion Coalition v. Fish & Game Com. (1989) 214 Cal.App.3d 1043).

(b) Recirculation is not required where the new information added to the EIR merely clarifies or amplifies or makes insignificant
modifications in an adequate EIR.

(c) If the revision is limited to a few chapters or portions of the EIR, the lead agency need only recirculate the chapters or portions
that have been modified.

(d) Recirculation of an EIR requires notice pursuant to Section 15087, and consultation pursuant to Section 15086.

(e) A decision not to recirculate an EIR must be supported by substantial evidence in the administrative record.

(f) The lead agency shall evaluate and respond to comments as provided in Section 15088. Recirculating an EIR can result in the
lead agency receiving more than one set of comments from reviewers. The following are two ways in which the lead agency may
identify the set of comments to which it will respond. This dual approach avoids confusion over whether the lead agency must
respond to comments which are duplicates or which are no longer pertinent due to revisions to the EIR. In no case shall the lead
agency fail to respond to pertinent comments on significant environmental issues.

(1) When an EIR is substantially revised and the entire document is recirculated, the lead agency may require reviewers to submit
new comments and, in such cases, need not respond to those comments received during the earlier circulation period. The lead
agency shall advise reviewers, either in the text of the revised EIR or by an attachment to the revised EIR, that although part of the
administrative record, the previous comments do not require a written response in the final EIR, and that new comments must be
submitted for the revised EIR. The lead agency need only respond to those comments submitted in response to the recirculated
revised EIR.

(2) When the EIR is revised only in part and the lead agency is recirculating only the revised chapters or portions of the EIR, the
lead agency may request that reviewers limit their comments to the revised chapters or portions of the recirculated EIR. The lead

 California Code of Regulations

Barclays California Code of Regulations
Title 14. Natural Resources

Division 6. Resources Agency
Chapter 3. Guidelines for Implementation of the California Environmental Quality Act (Refs & Annos)

Article 7. EIR Process

14 CCR § 15088.5

§ 15088.5. Recirculation of an EIR Prior to Certification.

Currentness

11/4/24, 9:53 AM View Document - California Code of Regulations

https://govt.westlaw.com/calregs/Document/I889973165B4D11EC976B000D3A7C4BC3?viewType=FullText&originationContext=documenttoc&transiti… 1/2

https://govt.westlaw.com/calregs/Browse/Home/California/CaliforniaCodeofRegulations
https://govt.westlaw.com/calregs/Browse/Home/California/CaliforniaCodeofRegulations?guid=I883E0CA85B4D11EC976B000D3A7C4BC3#I889973165B4D11EC976B000D3A7C4BC3
http://next.westlaw.com/
https://govt.westlaw.com/calregs/Index


agency need only respond to (i) comments received during the initial circulation period that relate to chapters or portions of the
document that were not revised and recirculated, and (ii) comments received during the recirculation period that relate to the
chapters or portions of the earlier EIR that were revised and recirculated. The lead agency's request that reviewers limit the scope
of their comments shall be included either within the text of the revised EIR or by an attachment to the revised EIR.

(3) As part of providing notice of recirculation as required by Public Resources Code Section 21092.1, the lead agency shall send
a notice of recirculation to every agency, person, or organization that commented on the prior EIR. The notice shall indicate, at a
minimum, whether new comments may be submitted only on the recirculated portions of the EIR or on the entire EIR in order to be
considered by the agency.

(g) When recirculating a revised EIR, either in whole or in part, the lead agency shall, in the revised EIR or by an attachment to the
revised EIR, summarize the revisions made to the previously circulated draft EIR.

Credits
NOTE: Authority cited: Section 21083, Public Resources Code. Reference: Section 21092.1, Public Resources Code; Laurel Heights
Improvement Association v. Regents of the University of California (1993) 6 Cal. 4th 1112.

HISTORY

1. New section filed 8-19-94; operative 9-19-94 (Register 94, No. 33).

2. New subsections (f)-(g) filed 10-26-98; operative 10-26-98 pursuant to Public Resources Code section 21087 (Register 98, No.
44).

3. Amendment of subsections (f)-(f)(2) and new subsection (f)(3) filed 9-7-2004; operative 9-7-2004 pursuant to Public Resources
Code section 21083(e) (Register 2004, No. 37).

4. Change without regulatory effect amending NOTE filed 10-6-2005 pursuant to section 100, title 1, California Code of Regulations
(Register 2005, No. 40).
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§ 15124. Project Description.
14 CA ADC § 15124

Barclays Official California Code of Regulations

The description of the project shall contain the following information but should not supply extensive detail beyond that needed for
evaluation and review of the environmental impact.

(a) The precise location and boundaries of the proposed project shall be shown on a detailed map, preferably topographic. The
location of the project shall also appear on a regional map.

(b) A statement of the objectives sought by the proposed project. A clearly written statement of objectives will help the lead agency
develop a reasonable range of alternatives to evaluate in the EIR and will aid the decision makers in preparing findings or a
statement of overriding considerations, if necessary. The statement of objectives should include the underlying purpose of the
project and may discuss the project benefits.

(c) A general description of the project's technical, economic, and environmental characteristics, considering the principal
engineering proposals if any and supporting public service facilities.

(d) A statement briefly describing the intended uses of the EIR.

(1) This statement shall include, to the extent that the information is known to the lead agency,

(A) A list of the agencies that are expected to use the EIR in their decision-making, and

(B) A list of permits and other approvals required to implement the project.

(C) A list of related environmental review and consultation requirements required by federal, state, or local laws, regulations,
or policies. To the fullest extent possible, the lead agency should integrate CEQA review with these related environmental
review and consultation requirements.

(2) If a public agency must make more than one decision on a project, all its decisions subject to CEQA should be listed, preferably
in the order in which they will occur. On request, the Office of Planning and Research will provide assistance in identifying state
permits for a project.

Credits
NOTE: Authority cited: Section 21083, Public Resources Code. Reference: Sections 21080.3, 21080.4, 21165, 21166 and 21167.2,
Public Resources Code; County of Inyo v. City of Los Angeles (1977) 71 Cal. App. 3d 185.

HISTORY

1. Amendment of subsections (b) and (d)(1)(B), new subsection (d)(1)(C) and amendment of NOTE filed 10-26-98; operative 10-26-
98 pursuant to Public Resources Code section 21087 (Register 98, No. 44).

2. Change without regulatory effect amending NOTE filed 10-6-2005 pursuant to section 100, title 1, California Code of Regulations
(Register 2005, No. 40).

3. Amendment of subsection (b) filed 12-28-2018; operative 12-28-2018 pursuant to Government Code section 11343.4(b)(3)
(Register 2018, No. 52).
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§ 60004.2. Environmental Impact Analysis.
17 CA ADC § 60004.2

Barclays Official California Code of Regulations

(a) Contents. The Draft and Final Environmental Impact Analyses shall contain the following:

(1) A description of the project;

(2) A description of the applicable environmental and regulatory setting for the project;

(3) A discussion and consideration of environmental impacts, adverse or beneficial, and feasible mitigation measures which could
minimize significant adverse impacts identified;

(4) A discussion of cumulative and growth-inducing impacts, and any mandatory findings of significance per California Code of
Requlations, title 14, section 15065; and

(5) A discussion of a reasonable range of alternatives to the proposed project, which could feasibly attain most of the project
objectives but could avoid or substantially lessen any of the identified significant impacts, consistent with California Code of
Regulations, title 14, section 15126.6.

(b) Public Review Period.

(1) Public Notice. CARB shall provide public notice of the availability of a draft Environmental Impact Analysis at the same time it
sends a notice of completion to the Office of Planning and Research. The public notice shall include the information set forth in
section 21092(b)(1) of the Public Resources Code.

(2) Public Comment. CARB shall make the draft Environmental Impact Analysis available for public review and public comment for
45 days. Comments shall be submitted as provided in the notice; comments not submitted as provided in the notice are not validly
submitted, and may be, but are not required to be, responded to by the state board. Public comment on a sufficiently-related
change to proposed regulatory text as set forth in section 11346.8(c) of the California Government Code, or on a change to a plan
previously released for public comment, shall be limited to the effect of that change only, and shall not address aspects of the
regulatory text or plan as originally released for public comment.

(3) Response to Public Comment. CARB shall evaluate comments on environmental issues received during the noticed comment
period and shall respond as follows:

(A) Comments received during the noticed public comment period regarding environmental impacts that may result from the
proposed project shall be considered, and a written response shall be prepared where required by section 15088 of title 14 of
the California Code of Regulations.

(B) CARB may, but is not required to, respond to late comments made outside the noticed comment period.

(C) When responding to a comment raising significant environmental impacts from a public agency, a written proposed response
shall be provided to that agency at least 10 days prior to certifying an Environmental Impact Analysis.

(D) The response to comment may be prepared in the form of (1) a revision to the draft Environmental Impact Analysis, (2) a
separate section in or attachment to the Final Environmental Impact Analysis, or (3) a separate response to comments
document.

California Code of Regulations

Barclays California Code of Regulations
Title 17. Public Health

Division 3. Air Resources
Chapter 1. Air Resources Board

Subchapter 1. Administrative Procedures
Article 1. Board Meetings and Hearings

17 CCR § 60004.2

§ 60004.2. Environmental Impact Analysis.

Currentness

11/4/24, 9:59 AM View Document - California Code of Regulations

https://govt.westlaw.com/calregs/Document/IE447B2435A2011EC8227000D3A7C4BC3?viewType=FullText&originationContext=documenttoc&transiti… 1/3

https://govt.westlaw.com/calregs/Browse/Home/California/CaliforniaCodeofRegulations
https://govt.westlaw.com/calregs/Browse/Home/California/CaliforniaCodeofRegulations?guid=IE41AAED05A2011EC8227000D3A7C4BC3#IE447B2435A2011EC8227000D3A7C4BC3
http://next.westlaw.com/
https://govt.westlaw.com/calregs/Index


(E) The response to comment shall include the following:

1. Comments and recommendations concerning significant environmental issues received during the noticed public review
period on the draft Environmental Impact Analysis, either verbatim or in summary;

2. A list of persons, organizations, and public agencies commenting on the draft Environmental Impact Analysis during the
noticed public review period; and

3. The responses to significant environmental issues raised during the noticed public review period.

(4) Distribution to State Agencies. CARB will use the State Clearinghouse to distribute copies of the draft Environmental Impact
Analysis to state agencies for review.

(5) Preparation of Final Environmental Impact Analysis. CARB shall prepare a final Environmental Impact Analysis, which may
include the responses to comments as provided in (b)(3)(D) above (if the responses to comment are not instead included in a
separate document or as an attachment as also provided in (b)(3)(D) above), and shall include any other information added by
CARB, as necessary.

(6) Hearings. Hearings by the state board are encouraged, but not required by this subchapter. If a state board hearing is held, the
state board may vote on a resolution that directs staff to make direct changes or prepare written responses to environmental
comments, and in such case shall direct staff to schedule a subsequent hearing for the state board's consideration of the final
proposal for approval.

(c) Consideration and Certification of Final Environmental Impact Analysis and Project Approval.

(1) Prior to approving a project, the state board shall consider the Final Environmental Impact Analysis and certify that:

(A) the Final Environmental Impact Analysis has been completed in compliance with the certified regulatory program and CEQA;

(B) the Final Environmental Impact Analysis was presented to the state board and the state board reviewed and considered the
information contained in the Final Environmental Impact Analysis prior to approving the project; and

(C) the Final Environmental Impact Analysis reflects the state board's independent judgment and analysis.

(2) After considering the Final Environmental Impact Analysis and any responses to comments prepared by CARB staff and
certifying the Final Environmental Impact Analysis, the state board may decide whether or how to approve or carry out the project.
The state board shall not decide to approve or carry out a project for which an Environmental Impact Analysis was prepared unless
either:

(A) The project as approved will not have a significant effect on the environment, or

(B) CARB has eliminated or substantially lessened all significant effects on the environment where feasible (as that term is
defined in Public Resources Code § 21061.1 and California Code of Regulations, title 14, section 15364); and determined that
no feasible alternatives or mitigation measures are available that would substantially lessen any remaining significant adverse
effect that the activity may have on the environment, and that any remaining significant effects on the environment found to be
unavoidable are acceptable due to overriding considerations.

(3) Approval by the state board of a proposed project subject to an Environmental Impact Analysis shall occur on the date of the
board meeting in which the state board approves or approves for adoption the project, consistent with California Code of
Regulations, title 14, section 15352(a).

(d) Notice of Decision. The state board shall file a notice of decision with the Secretary of Natural Resources Agency after deciding to
approve the project. The contents shall be consistent with the requirements of CEQA Guidelines section 15094(b). A courtesy copy of
the Notice of Decision may also be filed with the State Clearinghouse.

(e) Executive Officer Authority. As specified in section 60004(e), for projects subject to the rulemaking proceedings under the
California Administrative Procedure Act (Government Code, section 11340 et seq.), the state board may, after it approves of the
project, delegate to the Executive Officer the authority to both (1) either approve or disapprove proposed changes in regulatory
language under Government Code section 11346.8(c), and (2) conduct any appropriate further environmental review associated with
such changes, consistent with section 60004.

Credits
NOTE: Authority cited: Sections 39600 and 39601, Health and Safety Code. Reference: Section 21080.5, Public Resources Code;
and California Code of Regulations, title 14, sections 15082, 15087, 15088, 15088.5, 15090 and 15092.

HISTORY

1. New section filed 8-22-2019; operative 10-1-2019 (Register 2019, No. 34).
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§ 15126.6. Consideration and Discussion of Alternatives to the Proposed Project.
14 CA ADC § 15126.6

Barclays Official California Code of Regulations

(a) Alternatives to the Proposed Project. An EIR shall describe a range of reasonable alternatives to the project, or to the location of
the project, which would feasibly attain most of the basic objectives of the project but would avoid or substantially lessen any of the
significant effects of the project, and evaluate the comparative merits of the alternatives. An EIR need not consider every conceivable
alternative to a project. Rather it must consider a reasonable range of potentially feasible alternatives that will foster informed
decisionmaking and public participation. An EIR is not required to consider alternatives which are infeasible. The lead agency is
responsible for selecting a range of project alternatives for examination and must publicly disclose its reasoning for selecting those
alternatives. There is no ironclad rule governing the nature or scope of the alternatives to be discussed other than the rule of reason.
(Citizens of Goleta Valley v. Board of Supervisors (1990) 52 Cal.3d 553 and Laurel Heights Improvement Association v. Regents of
the University of California (1988) 47 Cal.3d 376).

(b) Purpose. Because an EIR must identify ways to mitigate or avoid the significant effects that a project may have on the
environment (Public Resources Code Section 21002.1), the discussion of alternatives shall focus on alternatives to the project or its
location which are capable of avoiding or substantially lessening any significant effects of the project, even if these alternatives would
impede to some degree the attainment of the project objectives, or would be more costly.

(c) Selection of a range of reasonable alternatives. The range of potential alternatives to the proposed project shall include those that
could feasibly accomplish most of the basic objectives of the project and could avoid or substantially lessen one or more of the
significant effects. The EIR should briefly describe the rationale for selecting the alternatives to be discussed. The EIR should also
identify any alternatives that were considered by the lead agency but were rejected as infeasible during the scoping process and
briefly explain the reasons underlying the lead agency's determination. Additional information explaining the choice of alternatives
may be included in the administrative record. Among the factors that may be used to eliminate alternatives from detailed
consideration in an EIR are:(i) failure to meet most of the basic project objectives, (ii) infeasibility, or (iii) inability to avoid significant
environmental impacts.

(d) Evaluation of alternatives. The EIR shall include sufficient information about each alternative to allow meaningful evaluation,
analysis, and comparison with the proposed project. A matrix displaying the major characteristics and significant environmental
effects of each alternative may be used to summarize the comparison. If an alternative would cause one or more significant effects in
addition to those that would be caused by the project as proposed, the significant effects of the alternative shall be discussed, but in
less detail than the significant effects of the project as proposed. (County of Inyo v. City of Los Angeles (1981) 124 Cal.App.3d 1).

(e) “No project” alternative.

(1) The specific alternative of “no project” shall also be evaluated along with its impact. The purpose of describing and analyzing a
no project alternative is to allow decisionmakers to compare the impacts of approving the proposed project with the impacts of not
approving the proposed project. The no project alternative analysis is not the baseline for determining whether the proposed
project's environmental impacts may be significant, unless it is identical to the existing environmental setting analysis which does
establish that baseline (see Section 15125).

(2) The “no project” analysis shall discuss the existing conditions at the time the notice of preparation is published, or if no notice of
preparation is published, at the time environmental analysis is commenced, as well as what would be reasonably expected to
occur in the foreseeable future if the project were not approved, based on current plans and consistent with available infrastructure
and community services. If the environmentally superior alternative is the “no project” alternative, the EIR shall also identify an
environmentally superior alternative among the other alternatives.
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(3) A discussion of the “no project” alternative will usually proceed along one of two lines:

(A) When the project is the revision of an existing land use or regulatory plan, policy or ongoing operation, the “no project”
alternative will be the continuation of the existing plan, policy or operation into the future. Typically this is a situation where other
projects initiated under the existing plan will continue while the new plan is developed. Thus, the projected impacts of the
proposed plan or alternative plans would be compared to the impacts that would occur under the existing plan.

(B) If the project is other than a land use or regulatory plan, for example a development project on identifiable property, the “no
project” alternative is the circumstance under which the project does not proceed. Here the discussion would compare the
environmental effects of the property remaining in its existing state against environmental effects which would occur if the project
is approved. If disapproval of the project under consideration would result in predictable actions by others, such as the proposal
of some other project, this “no project” consequence should be discussed. In certain instances, the no project alternative means
“no build” wherein the existing environmental setting is maintained. However, where failure to proceed with the project will not
result in preservation of existing environmental conditions, the analysis should identify the practical result of the project's non-
approval and not create and analyze a set of artificial assumptions that would be required to preserve the existing physical
environment.

(C) After defining the no project alternative using one of these approaches, the lead agency should proceed to analyze the
impacts of the no project alternative by projecting what would reasonably be expected to occur in the foreseeable future if the
project were not approved, based on current plans and consistent with available infrastructure and community services.

(f) Rule of reason. The range of alternatives required in an EIR is governed by a “rule of reason” that requires the EIR to set forth
only those alternatives necessary to permit a reasoned choice. The alternatives shall be limited to ones that would avoid or
substantially lessen any of the significant effects of the project. Of those alternatives, the EIR need examine in detail only the ones
that the lead agency determines could feasibly attain most of the basic objectives of the project. The range of feasible alternatives
shall be selected and discussed in a manner to foster meaningful public participation and informed decision making.

(1) Feasibility. Among the factors that may be taken into account when addressing the feasibility of alternatives are site suitability,
economic viability, availability of infrastructure, general plan consistency, other plans or regulatory limitations, jurisdictional
boundaries (projects with a regionally significant impact should consider the regional context), and whether the proponent can
reasonably acquire, control or otherwise have access to the alternative site (or the site is already owned by the proponent). No one
of these factors establishes a fixed limit on the scope of reasonable alternatives. (Citizens of Goleta Valley v. Board of Supervisors
(1990) 52 Cal.3d 553; see Save Our Residential Environment v. City of West Hollywood (1992) 9 Cal.App.4th 1745, 1753, fn. 1).

(2) Alternative locations.

(A) Key question. The key question and first step in analysis is whether any of the significant effects of the project would be
avoided or substantially lessened by putting the project in another location. Only locations that would avoid or substantially
lessen any of the significant effects of the project need be considered for inclusion in the EIR.

(B) None feasible. If the lead agency concludes that no feasible alternative locations exist, it must disclose the reasons for this
conclusion, and should include the reasons in the EIR. For example, in some cases there may be no feasible alternative
locations for a geothermal plant or mining project which must be in close proximity to natural resources at a given location.

(C) Limited new analysis required. Where a previous document has sufficiently analyzed a range of reasonable alternative
locations and environmental impacts for projects with the same basic purpose, the lead agency should review the previous
document. The EIR may rely on the previous document to help it assess the feasibility of potential project alternatives to the
extent the circumstances remain substantially the same as they relate to the alternative. (Citizens of Goleta Valley v. Board of
Supervisors (1990) 52 Cal.3d 553, 573).

(3) An EIR need not consider an alternative whose effect cannot be reasonably ascertained and whose implementation is remote
and speculative. (Residents Ad Hoc Stadium Committee v. Board of Trustees (1979) 89 Cal. App.3d 274).

Credits
NOTE: Authority cited: Section 21083, Public Resources Code. Reference: Sections 21002, 21002.1, 21003 and 21100, Public
Resources Code; Citizens of Goleta Valley v. Board of Supervisors, (1990) 52 Cal.3d 553; Laurel Heights Improvement Association
v. Regents of the University of California, (1988) 47 Cal.3d 376; Gentry v. City of Murrieta (1995) 36 Cal.App.4th 1359; and Laurel
Heights Improvement Association v. Regents of the University of California (1993) 6 Cal.4th 1112.
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2. Change without regulatory effect amending NOTE filed 10-6-2005 pursuant to section 100, title 1, California Code of Regulations
(Register 2005, No. 40).
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§ 95495. Authority to Suspend, Revoke, Modify, or Invalidate.
17 CA ADC § 95495

Barclays Official California Code of Regulations

(a) If the Executive Officer determines that any basis for invalidation set forth in subsection (b)(1) below occurred, in addition to
taking any enforcement action, he or she may: suspend, restrict, modify, or revoke an LRT-CBTS account; modify or delete a
Certified CI; restrict, suspend, or invalidate credits; or recalculate the deficits in an LRT-CBTS account. For purposes of this section,
“Certified CI” includes any determination relating to carbon intensity made pursuant to sections 95488 through 95488.10, or relating
to a credit-generating activity approved under section 95489.

(b) Determination that a Credit, Deficit Calculation, or Certified CI is Invalid.

(1) Basis for Invalidating. The Executive Officer may modify or delete a Certified CI and invalidate credits or recalculate deficits
based on any of the following:

(A) Any of the information used to generate or support the Certified CI was incorrect for reasons including the omission of
material information or changes to the process following submission;

(B) Any material information submitted in connection with any Certified CI or credit transaction was incorrect;

(C) Fuel reported under a given pathway was produced or transported in a manner that varies in any way from the methods set
forth in any corresponding pathway application documents submitted pursuant to sections 95488 through 95488.10;

(D) Fuel transaction or other data reported into LRT-CBTS and used in calculating credits and deficits was incorrect or omitted
material information;

(E) Credits or deficits were generated or transferred in violation of any provision of this subarticle or in violation of other laws,
statutes or regulations;

(F) A person obligated to provide records under this subarticle refused to provide such records or failed to produce them within
the required time; and

(G) The sequestered CO2 associated with credits generated for verified greenhouse gas emission reductions by a CCS project
was released or otherwise leaked to the atmosphere.

(H) For purposes of this section, “material information” means:

1. Information that would affect by any amount the Executive Officer's determination of a carbon intensity score, expressed on
a gCO2e/MJ basis to two decimal places, or

2. Information that would affect by any whole integer the number of credits or deficits generated under sections 95486,
95486.1, 95486.2, 95489, or resulting from any transaction or other activity reported in the LRT-CBTS.

(2) Notice. Upon making an initial determination that a credit (other than a provisional credit), deficit calculation, or Certified CI
(other than a provisionally certified CI) may be subject to modification, deletion, recalculation, or invalidation under subsection (b)
(1), above, the Executive Officer will notify all potentially affected parties, including those who hold or generate credits or deficits
based on a Certified CI that may be invalid, and may notify any linked program. The notice shall state the reason for the initial
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determination, and may be distributed using the LRT-CBTS. Any party receiving such notice may submit, within 20 days, any
information that it wants the Executive Officer to consider. The Executive Officer may request information or documentation from
any party likely to have information or records relevant to the validity of a credit, deficit calculation, or Certified CI. Within 20 days
of any such request, a regulated entity shall make records and personnel available to assist the Executive Officer in determining
the validity of the credit, deficit calculation, or Certified CI.

(3) Interim Account Suspension. When the Executive Officer makes an initial determination pursuant to the preceding subsection,
the Executive Officer may immediately take steps to suspend an account or a Certified CI as needed to prevent additional accrual
of credits or deficits under the Certified CI and to prevent transfer of potentially invalid credits or deficits. Suspension of an account
may include locking an account within the LRT-CBTS to prevent credit transfers or report alteration.

(4) Final Determination. Within 50 days after making an initial determination under sections 95495(b)(1) and (2), above, the
Executive Officer shall make a final determination based on available information whether, in his or her judgment, any of the bases
listed in subsection (b)(1) exists, and notify affected parties and any linked program. If the final determination invalidates credits or
deficit calculations, the corresponding credits and deficits will be added to or subtracted from the appropriate LRT-CBTS accounts.
Where such action creates a deficit in a past compliance period, the deficit holder has 60 days from the date of the final
determination to purchase sufficient credits to eliminate the entire deficit. A return to compliance does not preclude further
enforcement actions.

(5) Adjustment of Invalidated Credits or Miscalculated Deficits. The Executive Officer will seek the following options to address any
invalid credits or miscalculated deficits in the program:

(A) First, the Executive Officer may remove the invalid credits from, or add miscalculated deficits to, the account of the credit or
deficit generator, or other entity deemed responsible for the invalidation or miscalculation in the final determination pursuant to
section 95486. The entity is responsible for returning its account to compliance.

(B) Next, the Executive Officer may choose to retire credits from the Buffer Account to address invalidated credits or uncovered
deficits.

(C) After exercising options in subsection (A) and (B) above, the Executive Officer may remove remaining invalid credits from an
entity's account that holds or previously held invalid credits. The entity is responsible for returning its account to compliance.

(D) The Executive Officer will not remove invalid credits from entities that purchased those credits in the Credit Clearance
Market, pursuant to section 95485(c).

Credits
NOTE: Authority cited: Sections 38510, 38530, 38560, 38560.5, 38571, 38580, 39600, 39601, 41510, 41511 and 43018, Health and
Safety Code; 42 U.S.C. section 7545; and Western Oil and Gas Ass'n v. Orange County Air Pollution Control District, 14 Cal.3d 411,
121 Cal.Rptr. 249 (1975). Reference: Sections 38501, 38510, 39515, 39516, 38571, 38580, 39000, 39001, 39002, 39003, 39515,
39516, 41510, 41511 and 43000, Health and Safety Code; Section 25000.5, Public Resources Code; and Western Oil and Gas Ass'n
v. Orange County Air Pollution Control District, 14 Cal.3d 411, 121 Cal.Rptr. 249 (1975).
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State of California

HEALTH AND SAFETY CODE

Section  38560

38560. The state board shall adopt rules and regulations in an open public process
to achieve the maximum technologically feasible and cost-effective greenhouse gas
emission reductions from sources or categories of sources, subject to the criteria and
schedules set forth in this part.

(Added by Stats. 2006, Ch. 488, Sec. 1.  Effective January 1, 2007.)
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State of California

HEALTH AND SAFETY CODE

Section  38560.5

38560.5. (a)  On or before June 30, 2007, the state board shall publish and make
available to the public a list of discrete early action greenhouse gas emission reduction
measures that can be implemented prior to the measures and limits adopted pursuant
to Section 38562.

(b) On or before January 1, 2010, the state board shall adopt regulations to
implement the measures identified on the list published pursuant to subdivision (a).

(c) The regulations adopted by the state board pursuant to this section shall achieve
the maximum technologically feasible and cost-effective reductions in greenhouse
gas emissions from those sources or categories of sources, in furtherance of achieving
the statewide greenhouse gas emissions limit.

(d) The regulations adopted pursuant to this section shall be enforceable no later
than January 1, 2010.

(Added by Stats. 2006, Ch. 488, Sec. 1.  Effective January 1, 2007.)
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State of California

HEALTH AND SAFETY CODE

Section  38562

38562. (a)  On or before January 1, 2011, the state board shall adopt greenhouse gas
emissions limits and emissions reduction measures by regulation to achieve the
maximum technologically feasible and cost-effective reductions in greenhouse gas
emissions in furtherance of achieving the statewide greenhouse gas emissions limit,
to become operative beginning on January 1, 2012.

(b) In adopting regulations pursuant to this section and Part 5 (commencing with
Section 38570), to the extent feasible and in furtherance of achieving the statewide
greenhouse gas emissions limit, the state board shall do all of the following:

(1) Design the regulations, including distribution of emissions allowances where
appropriate, in a manner that is equitable, seeks to minimize costs and maximize the
total benefits to California, and encourages early action to reduce greenhouse gas
emissions.

(2) Ensure that activities undertaken to comply with the regulations do not
disproportionately impact low-income communities.

(3) Ensure that entities that have voluntarily reduced their greenhouse gas emissions
prior to the implementation of this section receive appropriate credit for early voluntary
reductions.

(4) Ensure that activities undertaken pursuant to the regulations complement, and
do not interfere with, efforts to achieve and maintain federal and state ambient air
quality standards and to reduce toxic air contaminant emissions.

(5) Consider cost-effectiveness of these regulations.
(6) Consider overall societal benefits, including reductions in other air pollutants,

diversification of energy sources, and other benefits to the economy, environment,
and public health.

(7) Minimize the administrative burden of implementing and complying with these
regulations.

(8) Minimize leakage.
(9) Consider the significance of the contribution of each source or category of

sources to statewide emissions of greenhouse gases.
(c) (1)  Unless otherwise required by context, terms in this subdivision shall have

the definitions that apply pursuant to Section 95802 of Title 17 of the California Code
of Regulations, as they read on January 1, 2017.

(2) The state board may adopt a regulation that establishes a system of market-based
declining annual aggregate emissions limits for sources or categories of sources that
emit greenhouse gases, applicable from January 1, 2012, to December 31, 2030,
inclusive, that the state board determines will achieve the maximum technologically

STATE OF CALIFORNIA

AUTHENTICATED 
ELECTRONIC LEGAL MATERIAL



feasible and cost-effective reductions in greenhouse gas emissions, in the aggregate,
from those sources or categories of sources. In adopting a regulation applicable from
January 1, 2021, to December 31, 2030, inclusive, pursuant to this subdivision, the
state board shall do all of the following:

(A) (i)  Establish a price ceiling. In establishing the price ceiling, the state board
shall consider, using the best available science, all of the following:

(I) The need to avoid adverse impacts on resident households, businesses, and the
state’s economy.

(II) The 2020 tier prices of the allowance price containment reserve.
(III) The full social cost associated with emitting a metric ton of greenhouse gases.
(IV) The auction reserve price.
(V) The potential for environmental and economic leakage.
(VI) The cost per metric ton of greenhouse gas emissions reductions to achieve

the statewide emissions targets established in Sections 38550 and 38566.
(ii) To implement the price ceiling, the state board shall develop a mechanism that

consists of both of the following:
(I) Allowances remaining in the allowance price containment reserve as of

December 31, 2020, shall be utilized solely for the purpose of sale at the price ceiling
established by this section.

(II) If the allowances from the allowance price containment reserve are exhausted,
the state board shall offer covered entities additional metric tons at the price ceiling
if needed for compliance. All moneys generated pursuant to this clause shall be
expended by the state board to achieve emissions reductions, on at least a metric ton
for metric ton basis, that are real, permanent, quantifiable, verifiable, enforceable by
the state board and in addition to any greenhouse gas emission reduction otherwise
required by law or regulation and any other greenhouse gas emission reduction that
otherwise would occur.

(B) Establish two price containment points at levels below the price ceiling. The
state board shall offer to covered entities nontradable allowances for sale at these
price containment points. The price containment points shall be established using
two-thirds, divided equally, of the allowances in the allowance price containment
reserve as of December 31, 2017.

(C) Require that current vintage allowances designated by the state board for
auction that remain unsold in the auction holding account for more than 24 months
to be transferred to the allowance price containment reserve.

(D) Evaluate and address concerns related to overallocation in the state board’s
determination of the number of available allowances for years 2021 to 2030, inclusive,
as appropriate.

(E) (i)  Establish offset credit limits according to the following:
(I) From January 1, 2021, to December 31, 2025, inclusive, a total of 4 percent of

a covered entity’s compliance obligation may be met by surrendering offset credits
of which no more than one-half may be sourced from projects that do not provide
direct environmental benefits in state.



(II) From January 1, 2026, to December 31, 2030, inclusive, a total of 6 percent
of a covered entity’s compliance obligation may be met by surrendering offset credits
of which no more than one-half may be sourced from projects that do not provide
direct environmental benefits in the state.

(ii) For purposes of this subparagraph, “direct environmental benefits in the state”
are the reduction or avoidance of emissions of any air pollutant in the state or the
reduction or avoidance of any pollutant that could have an adverse impact on waters
of the state.

(F) Develop approaches to increase offset projects in the state considering guidance
provided by the Compliance Offsets Protocol Task Force, established pursuant to
Section 38591.1.

(G) Set industry assistance factors for allowance allocation commencing in 2021
at the levels applicable in the compliance period of 2015 to 2017, inclusive. The state
board shall apply a declining cap adjustment factor to the industry allocation equivalent
to the overall statewide emissions declining cap using the methodology from the
compliance period of 2015 to 2017, inclusive.

(H) Establish allowance banking rules that discourage speculation, avoid financial
windfalls, and consider the impact on complying entities and volatility in the market.

(I) Report to the Legislature, by December 31, 2025, on the progress toward meeting
the greenhouse gas emissions reduction targets established pursuant to Sections 38550
and 38566 and the leakage risk posed by the regulation. The state board shall include
recommendations to the Legislature on necessary statutory changes to the program
to reduce leakage, including the potential for a border carbon adjustment, while
maintaining the state’s ability to reach its targets.

(J) (i)  Report to the Legislature, in consultation with the Independent Emissions
Market Advisory Committee, established pursuant to Section 38591.2, if two
consecutive auctions exceed the lower of the price containment levels established
pursuant to subparagraph (B). The report shall assess the potential for allowance
prices to reach the price ceiling for multiple auctions.

(ii) A report submitted to the Legislature pursuant to this section shall be submitted
in compliance with Section 9795 of the Government Code.

(K) Report to the relevant fiscal and policy committees of the Legislature, including
the Joint Committee on Climate Change Policies, on all of the following:

(i) Updates to the scoping plan prepared pursuant to Section 38561 prior to adopting
the update.

(ii) Updates on the implementation of the scoping plan prepared pursuant to Section
38561.

(iii) Updates on the implementation of the market-based compliance mechanism
adopted pursuant to this subdivision.

(d) Any regulation adopted by the state board pursuant to this part or Part 5
(commencing with Section 38570) shall ensure all of the following:

(1) The greenhouse gas emission reductions achieved are real, permanent,
quantifiable, verifiable, and enforceable by the state board.



(2) For regulations pursuant to Part 5 (commencing with Section 38570), the
reduction is in addition to any greenhouse gas emission reduction otherwise required
by law or regulation, and any other greenhouse gas emission reduction that otherwise
would occur.

(3) If applicable, the greenhouse gas emission reduction occurs over the same time
period and is equivalent in amount to any direct emission reduction required pursuant
to this division.

(e) The state board shall rely upon the best available economic and scientific
information and its assessment of existing and projected technological capabilities
when adopting the regulations required by this section.

(f) The state board shall consult with the Public Utilities Commission in the
development of the regulations as they affect electricity and natural gas providers in
order to minimize duplicative or inconsistent regulatory requirements.

(g) The state board may revise regulations adopted pursuant to this section and
adopt additional regulations to further the provisions of this division.

(h) This section shall remain in effect only until January 1, 2031, and as of that
date is repealed, unless a later enacted statute which is enacted before that date, deletes
or extends that date.

(Amended by Stats. 2017, Ch. 135, Sec. 4.  (AB 398)  Effective July 25, 2017.  Repealed as of January
1, 2031, by its own provisions.  See later operative version added by Sec. 5 of Stats. 2017, Ch. 135.)



 

ATTACHMENT 16 
CAL. PUB. RESOURCES CODE § 21061.1. 



State of California

PUBLIC RESOURCES CODE

Section  21061.1

21061.1. “Feasible” means capable of being accomplished in a successful manner
within a reasonable period of time, taking into account economic, environmental,
social, and technological factors.

(Added by Stats. 1976, Ch. 1312.)
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State of California

PUBLIC RESOURCES CODE

Section  21002.1

21002.1. In order to achieve the objectives set forth in Section 21002, the Legislature
hereby finds and declares that the following policy shall apply to the use of
environmental impact reports prepared pursuant to this division:

(a) The purpose of an environmental impact report is to identify the significant
effects on the environment of a project, to identify alternatives to the project, and to
indicate the manner in which those significant effects can be mitigated or avoided.

(b) Each public agency shall mitigate or avoid the significant effects on the
environment of projects that it carries out or approves whenever it is feasible to do
so.

(c) If economic, social, or other conditions make it infeasible to mitigate one or
more significant effects on the environment of a project, the project may nonetheless
be carried out or approved at the discretion of a public agency if the project is otherwise
permissible under applicable laws and regulations.

(d) In applying the policies of subdivisions (b) and (c) to individual projects, the
responsibility of the lead agency shall differ from that of a responsible agency. The
lead agency shall be responsible for considering the effects, both individual and
collective, of all activities involved in a project. A responsible agency shall be
responsible for considering only the effects of those activities involved in a project
which it is required by law to carry out or approve. This subdivision applies only to
decisions by a public agency to carry out or approve a project and does not otherwise
affect the scope of the comments that the public agency may wish to make pursuant
to Section 21104 or 21153.

(e) To provide more meaningful public disclosure, reduce the time and cost required
to prepare an environmental impact report, and focus on potentially significant effects
on the environment of a proposed project, lead agencies shall, in accordance with
Section 21100, focus the discussion in the environmental impact report on those
potential effects on the environment of a proposed project which the lead agency has
determined are or may be significant. Lead agencies may limit discussion on other
effects to a brief explanation as to why those effects are not potentially significant.

(Amended by Stats. 1994, Ch. 1230, Sec. 1.  Effective September 30, 1994.)

STATE OF CALIFORNIA

AUTHENTICATED 
ELECTRONIC LEGAL MATERIAL



 

ATTACHMENT 18 
CalEnviroScreen 4.0, Cal. Off. Env’t Health Hazard Assessment, 
https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/CalEnviro
Screen-4_0/?org=OEH, search for census tract 6013320001. 

https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/CalEnviroScreen-4_0/?org=OEH
https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/CalEnviroScreen-4_0/?org=OEH


CalEnviroScreen 4.0CalEnviroScreen 4.0CalEnviroScreen 4.0 nviroScreen Webm OEHH Aboutndicator MapDisadvantaged Communit

Bureau of Land Management, Esri, HERE, Garmin, USGS, NGA, EPA, USDA, NPS | Header, P1, P2, P3, P4, H1, and P5… Powered by Esri

The results for each indicator range from 0-100 and
represent the percentile ranking of census tract
6013320001 relative to other census tracts.

Overall Percentiles
CalEnviroScreen 4.0 Percentile 72
Pollution Burden Percentile 91
Population Characteristics
Percentile

50

Exposures
Ozone 15
Particulate Matter 2.5 33
Diesel Particulate Matter 81
Toxic Releases 90
Traffic 86
Pesticides 53
Drinking Water 12
Lead from Housing 80

Environmental Effects

Cleanup Sites 73
Groundwater Threats 74
Hazardous Waste 96
Impaired Waters 0
Solid Waste 97

Census Tract: 6013320001
(Population: 3,671)

Zoom to

Esri, HERE, Garmin, FAO, NOAA, USGS, EPA, NPS | Header, P1, P2, P3, P4, H1, and P5 Tables from U.S. Census Bure… Powered by Esri

11/6/24, 10:38 PM CalEnviroScreen 4.0 Results

https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/CalEnviroScreen-4_0/?org=OEH %28 1/1

https://oehha.ca.gov/calenviroscreen/report/calenviroscreen-40
https://oehha.ca.gov/
https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/CalEnviroScreen-4_0/?dlg=About&org=OEH%20%28
https://experience.arcgis.com/experience/ed5953d89038431dbf4f22ab9abfe40d/
https://experience.arcgis.com/experience/1c21c53da8de48f1b946f3402fbae55c
https://www.esri.com/
https://www.esri.com/


 

ATTACHMENT 19 
CalEnviroScreen 4.0, Cal. Off. Env’t Health Hazard Assessment, 
https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/CalEnviro
Screen-4_0/?org=OEH, search for census tracts 6013315000.  

https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/CalEnviroScreen-4_0/?org=OEH
https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/CalEnviroScreen-4_0/?org=OEH


Bureau of Land Management, Esri, HERE, Garmin, USGS, NGA, EPA, USDA, NPS | Header, P1, P2, P3, P4, H1, and P5… Powered by Esri

The results for each indicator range from 0-100 and represent
the percentile ranking of census tract 6013355200 relative to
other census tracts.

Overall Percentiles
CalEnviroScreen 4.0 Percentile 71
Pollution Burden Percentile 65
Population Characteristics Percentile 68

Exposures
Ozone 22
Particulate Matter 2.5 28
Diesel Particulate Matter 65
Toxic Releases 61
Traffic 84
Pesticides 0
Drinking Water 18
Lead from Housing 19

Environmental Effects
Cleanup Sites 69
Groundwater Threats 81
Hazardous Waste 80
Impaired Waters 24
Solid Waste 94

Sensitive Populations

Asthma 96
Low Birth Weight 88

Census Tract: 6013355200
(Population: 11,140)

Zoom to

11/6/24, 10:40 PM CalEnviroScreen Results App

https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/CalEnviroScreen-4_0/?org=OEH %28 1/1

https://www.esri.com/


 

ATTACHMENT 20 
CalEnviroScreen 4.0, Cal. Off. Env’t Health Hazard Assessment, 
https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/CalEnviro
Screen-4_0/?org=OEH, search for census tracts 6013320004.  

https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/CalEnviroScreen-4_0/?org=OEH
https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/CalEnviroScreen-4_0/?org=OEH


Bureau of Land Management, Esri, HERE, Garmin, INCREMENT P, USGS, METI/NASA, EPA, USDA | Header, P1, P2, P… Powered by Esri

The results for each indicator range from 0-100 and represent
the percentile ranking of census tract 6013320004 relative to
other census tracts.

Overall Percentiles
CalEnviroScreen 4.0 Percentile 47
Pollution Burden Percentile 82
Population Characteristics Percentile 27

Exposures
Ozone 15
Particulate Matter 2.5 32
Diesel Particulate Matter 76
Toxic Releases 75
Traffic 80
Pesticides 63
Drinking Water 12
Lead from Housing 16

Environmental Effects
Cleanup Sites 78
Groundwater Threats 90
Hazardous Waste 89
Impaired Waters 24
Solid Waste 76

Sensitive Populations

Asthma 67
Low Birth Weight 19

Census Tract: 6013320004
(Population: 6,587)

Zoom to

11/6/24, 10:41 PM CalEnviroScreen Results App

https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/CalEnviroScreen-4_0/?org=OEH %28 1/1

https://www.esri.com/


 

ATTACHMENT 21 
California Air Resources Board, Detailed Analysis for Indirect Land Use Change I-20–21 
(2015), 
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/iluc_assessment/iluc_analysis.pdf. 

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/iluc_assessment/iluc_analysis.pdf


Detailed Analysis for Indirect Land Use Change

Carbon intensities are calculated under the LCFS on a full life cycle basis.  This means
that the carbon intensity value assigned to each fuel reflects the GHG emissions
associated with that fuel’s production, transport, storage, and use.  Traditionally, only
these steps, termed direct effects, have been included in the life cycle assessment of
transportation fuels.  In addition to these direct effects, some fuel production processes
generate GHGs indirectly, via intermediate market mechanisms.  Stakeholders
participating in the LCFS process have suggested that most or all transportation fuels
generate varying levels of indirect GHG emissions.  To date, however, ARB staff has
only identified one indirect effect that has a measurable impact on GHG emissions:
land use change effects.  A land use change effect is initially triggered when an
increase in the demand for a crop-based biofuel begins to drive up prices for the
necessary feedstock crop.  This price increase causes farmers to devote a larger
proportion of their cultivated acreage to that feedstock crop.  Supplies of the displaced
food and feed commodities subsequently decline, leading to higher prices for those
commodities.  Some of the options for many farmers to take advantage of these higher
commodity prices are to take measures to increase yields, switch to growing crops with
higher returns, and to bring non-agricultural lands into production.  When new land is
converted, such conversions release the carbon sequestered in soils and vegetation.
The resulting carbon emissions constitute the “indirect” land use change (iLUC) impact
of increased biofuel production.

Based on research and published work, most of the land use change impacts result
from the diversion of food crops to producing biofuels.  During the regulatory process
(i.e., workshops and meetings with stakeholders) leading up to the 2009 LCFS Board
Hearing, the magnitude of this impact was discussed and also questioned by renewable
fuel advocates.  Land use change is driven by multiple factors, some of them not related
to the production of biofuels.  Because the tools for estimating land use change were
few and relatively new when the regulation was originally adopted in 2009, biofuel
producers argued that land use change impacts should be excluded from carbon
intensity values, pending the development of better estimation techniques.  Based on its
work with land use change academics and researchers, however, ARB staff concluded
that the land use impacts of crop-based biofuels were significant, and must be included
in LCFS fuel carbon intensities.  To exclude them would assume that there is zero
impact resulting from the production of biofuels and would allow fuels with carbon
intensities that are similar to gasoline and diesel fuel to function as low-carbon fuels
under the LCFS.  This would delay the development of truly low-carbon fuels, and by
not accounting for the GHG emissions from land use change, would jeopardize the
achievement of a ten percent reduction in fuel carbon intensity by 2020.  Details of
ARB’s estimated land use change impacts of biofuel crop production for the 2009
regulation is provided in the ISOR from 20091.

Since 2009, there have been numerous peer-reviewed publications, dissertations, and
other scientific literature, that have focused on various aspects of indirect land use

1
  See http://www.arb.ca.gov/regact/2009/lcfs09/lcfsisor1.pdf
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changes related to biofuels.  Staff has reviewed published articles, contracted with
academics, and consulted with experts, all of which have led to significant
improvements to the GHG modeling methodologies and analysis completed in 2009.
Complete details of the updates and results from the current analysis are presented in
this section.

(1) Overview

Increasing worldwide demand for biofuels will stimulate a corresponding increase in the
price and demand for the crops used to produce those fuels.  To meet that demand,
farmers can:

• Grow more biofuel feedstock crops on existing crop land by reducing or
eliminating crop rotations, fallow periods, and other practices which improve soil
conditions;

• Convert existing agricultural lands from food to fuel crop production;

• Convert lands in non-agricultural uses to fuel crop production; or

• Take steps to increase yields beyond that which would otherwise occur.

Land use change effects occur when the acreage of agricultural production is expanded
to support increased biofuel production.  Lands in both agricultural and non-agricultural
uses may be converted to the cultivation of biofuel crops.  Some land use change
impacts are indirect or secondary.  When biofuel crops are grown on acreage formerly
devoted to food and livestock feed production, supplies of the affected food and feed
commodities are reduced.  These reduced supplies lead to increased prices, which, in
turn, stimulate the conversion of non-agricultural lands to agricultural uses.  The land
conversions may occur both domestically and internationally as trading partners attempt
to make up for reduced imports from the United States.  The land use change will result
in increased GHG emissions from the release of carbon sequestered in soils and land
cover vegetation.  These emissions constitute the land use change impact of increased
biofuel production.

Not all biofuels have been linked to indirect land use change impacts.  Biofuels
produced by using waste products as feedstocks will have insignificant land use effects.
The use of corn stover as a feedstock for cellulosic ethanol production, for example, is
not likely to produce a land use change effect.  Feedstocks such as native grasses
grown on land that is not suitable for agricultural production are unlikely to cause land
use change impacts.  Waste stream feedstocks such yellow grease, waste cooking oils
and municipal solid waste, are also unlikely to lead to land use change impacts.  Staff
has identified feedstocks that have no measurable land use change impacts and is
constantly reviewing additional feedstocks that may have minimal land use change
impacts.
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Figure H-1 provides an overview of the process used to quantify the GHG emissions
from land use change and to convert those emissions to a carbon intensity value that
can be added to a fuel’s direct carbon intensity value.

Figure H-1. Land Use Change Impact Estimation Process

Estimating how much non-agricultural land is converted to agricultural uses in response
to increased demand for biofuels requires a model capable of simulating the multiple
economic forces driving the land use change process.  Models of the international
agricultural system have been adapted to estimate the magnitude of biofuel-driven land
use change impacts.  The GHG emissions generated by the conversion of land to
agricultural uses are estimated by applying emission factors to the acreage of land
converted.  Emission factors are estimates of the GHGs released from each converted
unit of land area.  GHGs are released from burned or decomposing cover vegetation
and disturbed soils.  Land use change emissions vary substantially with time.  Large
initial releases of GHGs from clearing native vegetation are followed by slower releases
from below-ground materials.  The time-varying emission flows are converted to a land
use change carbon intensity value using a time accounting model.

In Section (2), we discuss the choice of an economic model, key inputs to that model,
the application of emission factors, and the process of accounting for time.  Modeling
results for corn ethanol, sugarcane ethanol, soy biodiesel, sorghum ethanol, canola
(also called rapeseed) biodiesel, and palm biodiesel are presented later in Section (9).
iLUC values for cellulosic material is discussed in Section (4).

(2) Methodology

(a) Selection of the Estimation Model

The land use change effects of a large expansion in biofuel production will occur both
domestically and internationally.  A sufficiently large increase in biofuel demand in the
U.S. will cause non-agricultural land to be converted to crop land both in the U.S. and in
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countries with agricultural trade relations with the U.S.  Models used to estimate land
use change impacts must, therefore, be international in scope.  In cooperation with
researchers from UCB, ARB staff considered several models to estimate iLUC effects
from biofuels.  For the 2009 analysis, staff selected the GTAP model for iLUC analysis.
The GTAP is a CGE model developed and supported by researchers at Purdue
University.  The GTAP has a global scope, is publicly available, and has a long history
of use in modeling complex international economic effects.  Therefore, ARB staff
determined that the GTAP was the most suitable model for estimating the land use
change impacts of the crop based biofuels that will be regulated under the LCFS.  The
GTAP is relatively mature, having been frequently tested on large-scale economic and
policy issues.  It has been used to assess the impacts of a variety of international
economic initiatives, dating back to the Uruguay and Doha Rounds of the World Trade
Organization’s General Agreement on Tariffs and Trade.2  It has been used to examine
the expansion of the European Union, regional trade agreements, and multi-national
climate change accords.  A detailed discussion of the indirect land use change model
selection process is provided in Appendix C of the 2009 ISOR at
http://www.arb.ca.gov/regact/2009/lcfs09/lcfsisor2.pdf

For the analysis approved by the Board in 2009, the GTAP model was modified by
adding land use data on 18 worldwide agro-ecological zones, a carbon emissions factor
table, and a co-products table (which adjusts GHG emission impacts based on the
market displacement effects of co-products such as the dried distillers’ grains with
solubles – a co-product of the ethanol production process).  This model was termed
GTAP-BIO.  Predicted land use change impacts were aggregated by affected land use
type (forest and pasture).

(b) Expert Working Group

At the LCFS Hearing in 2009, stakeholders, in person and through written comments,
expressed concerns related to the use of iLUC emissions, indicating that land use
change was a new concept and not all of the scientific community had embraced the
inclusion of this aspect in the life cycle analysis of transportation fuels.  To
accommodate such concerns, the Board, using Resolution 09-31, directed the
Executive Officer to convene an Expert Workgroup (EWG) to assist the Board in
refining and improving the land use and indirect effect analysis of transportation fuels.
This workgroup was tasked with evaluating key factors that might impact the land use
values for biofuels including agricultural yield improvements, co-product credits, land
emission factors, food price elasticity, and other relevant factors.

An Expert Workgroup was established in February 2010.  The workgroup was
comprised of 30 members, including eight representatives of other agencies involved in
LCFS-type activities.  Technical expertise to tackle major issues of concern was a key
consideration in the selection of members.  The individuals invited to participate in the
Expert Workgroup were world-class specialists and represented a breadth of experience

2
 The Uruguay Round began in September of 1986 and concluded in April, 1994.  The Doha Round

began in November of 2001 and is ongoing.

I-4

http://www.arb.ca.gov/regact/2009/lcfs09/lcfsisor2.pdf


in their respective disciplines.  The selected individuals came from diverse stakeholder
groups such as government agencies, academic institutes and national laboratories, the
biofuel and oil industries, and environmental groups.  The membership list can be
accessed at http://www.arb.ca.gov/fuels/lcfs/workgroups/ewg/ewg-members-list.pdf.

Eight meetings of the Expert Workgroup were conducted in 2010.  Several technical
experts, who were either invited by the subgroups or by ARB staff, also presented
during these meetings of the Expert Working Group.  Meeting minutes and documents
presented or discussed at these meetings were posted for public availability at the
Expert Workgroup web site
(http://www.arb.ca.gov/fuels/lcfs/workgroups/ewg/expertworkgroup.htm).  Nine working
subgroups were formed with each subgroup focusing on one of the following topical
areas:

• Elasticity Values,

• Co-Product Credits,

• Land Cover Types,

• Uncertainty in Land Use Change Estimates,

• Indirect Effects of Fuels Other than Biofuels,

• Carbon Emission Factors,

• Time Accounting,

• Comparative and Alternative Modeling Approaches, and

• Food consumption effects.

Each subgroup developed a work plan, deliberated on issues presented to them, and
each subgroup presented their final recommendations in November 2010.  In reports
submitted to ARB, the subgroups were asked to summarize their recommendations in
three categories:  1) near-term analysis, 2) short-term work/research, and 3) long-term
work/research.  ARB staff also contracted with two independent experts, Professor John
Reilly, Co-Director of the Joint Program on the Science and Policy of Global Change at
MIT Sloan, and Professor Steve Berry, James Burrows Moffatt Professor of Economics
at Yale University.  They were contracted to review changes made by Purdue University
to the GTAP model through 2010 and also to provide feedback on iLUC approach used
by staff.  Professor Reilly performed a “top down” assessment of land use change
modeling approaches and the GTAP modeling structure.  Professor Berry performed a
“bottom up” assessment of the model inputs to GTAP and the empirical basis for these
inputs.  In September 2010, both independent reviewers presented initial findings to the
Expert Workgroup and in November the same year, delivered written reports to ARB
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staff.  All reports related to the EWG and the two independent experts can be accessed 
at http://www.arb.ca.gov/fuels/lcfs/workgroups/ewg/expertworkgroup.htm.  The 
recommendations of the EWG combined with areas that staff deemed critical was 
presented to the Board at a Hearing in December 2010.   
 

 (c) Details of Updates to GTAP-BIO Model 
 

ARB staff conducted a review of recommendations from the subgroups and independent 
reviewers to determine which recommendations were appropriate and could be 
completed in a timely manner for this round of model revisions.  Recommendations not 
included in this round of revisions may be addressed as part of longer-term model 
updates.  For several issues, disagreement over the recommended course of action 
existed between Expert Workgroup members or between Expert Workgroup members 
and the independent experts.  In these situations, staff carefully weighed the evidence 
and consulted further prior to deciding on a course of action.  Both ARB staff and 
Purdue researchers received additional information and comments from stakeholders 
and subject matter experts after the completion of the Expert Workgroup process.  Staff, 
working with Purdue University, implemented many of the recommendations of the 
EWG.  To accommodate stakeholder feedback, staff made additional modifications to 
refine the iLUC analysis using the GTAP-BIO model.  Details of some of the refinements 
are available from publications by Taheripour et al.3,4  Specific model and iLUC analysis 
updates in the current revised modeling include: 
 

• Use of the GTAP 7 database and baseline data for 2004 (2009 analysis used a 
2001 baseline), 
 

• Addition of cropland pasture in the U.S. and Brazil, 
 

• Re-estimated energy sector demand and supply elasticity values, 
 

• Improved treatment of corn ethanol co-product (DDGS), 
 

• Improved treatment of soy meal, soy oil, and soy biodiesel, 
 

• Modified structure of the livestock sector, 
 

• Improved method of estimating the productivity of new cropland, 
 

• More comprehensive and spatially explicit set of emission factors that are outside 
of the GTAP-BIO model, 

3
 Tyner, W., F. Taheripour, Q. Zhuang, D. Birur, and U. Baldos, July 2010: Land Use Changes and 

Consequent CO2 Emissions due to US Corn Ethanol Production: A Comprehensive Analysis, Revised 
Final Report, Department of Agricultural Economics, Purdue University. 
4
 Tyner, W., October 2011, Interim Report: Calculation of Indirect Land Use Change (ILUC) Values for 

Low Carbon Fuel Standard (LCFS) Fuel Pathways, posted online at 
https://www.gtap.agecon.purdue.edu/resources/download/5629.pdf 
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• Revised yield response to price, 
 

• Revised demand response to price, 
 

• Increased flexibility of crop switching in response to price signals, 
 

• Incorporation of an endogenous yield adjustment for cropland pasture, 
 

• Disaggregated sorghum from the coarse grains sector to allow for modeling iLUC 
impacts for sorghum ethanol, 
 

• Disaggregated canola (rapeseed) from the oilseeds sector to facilitate modeling 
of iLUC for canola based biodiesel, 
 

• Included data for palm in the oilseeds sector to estimate iLUC for palm derived 
biodiesel, 
 

• Developed regionalized land transformation elasticities for the model using 
recent evidence for land transformation5, 
 

• Split crop production into irrigated versus rain-fed and develop datasets and   
metrics to assess impacts related to water-constraints in agriculture across the 
world.  Details of the modeling efforts to include irrigation in the GTAP-BIO model 
is included in a report by Taheriour et al.6  Determining regions of the world 
where water constraints could limit expansion of irrigation was developed by 
researchers at the World Resources Institute (WRI) and is detailed in reports 
published by WRI7,8, and 
 

• Disaggregated Yield Price Elasticity (YPE) parameter into regionalized and crop-
specific values.  For the current analysis, however, the same YPE value is used 
for all regions and crops9. 

 
 
 
 

5
 Taheripour, F., and Tyner, W.  Biofuels and Land Use Change: Applying Recent Evidence to Model 

estimates, Appl. Sci. 2013, 3, 14-38 
6
 F. Taheripour, T. Hertel, and J. Liu, The role of irrigation in determining the global land use impacts of 

biofuels, Energy, Sustainability, and Society, 3:4, 2013, http://www.energsustainsoc.com/content/3/1/4 
7
 F. Gassert, M. Luck, M. Landis, P. Reig, and T. Shiao, Aqueduct Global Maps 2.1: Constructing 

Decision-Relevant Global Water Risk Indicators, Working Paper, World Resources Institute, April 2014. 
8
 F. Gassert, P. Reig, T. Luo, and A. Maddocks, A weighted aggregation of spatially distinct hydrological 

indicators, Working Paper, World Resources Institute, December 2013. 
9
 Staff conducted scenario runs using different values of YPE.  For each run, YPE was the same across 

all regions and crops. 
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  (d)  Key Inputs to GTAP 
 
The primary input to computable general equilibrium models such as GTAP is the 
specification of the changes that will, by moving the economy away from equilibrium, 
result in the establishment of a new equilibrium.  Parameters, such as elasticities, are 
used to estimate the extent which introduced changes alter the prior equilibrium.  Listed 
below are the inputs and parameters that the GTAP uses to model the land use change 
impacts of increased biofuel production levels.  Also listed are some of the important 
approaches used by staff for the current analysis. 
 

• Baseline year:  GTAP employs the 200410 world economic database as the 
analytical baseline.  This is the most recent year for which a complete global land 
use database exists.  
 

• Fuel production increase:  The primary input to computable general equilibrium 
models such as GTAP is the specification of the changes that will result in a new 
equilibrium.  “Shock’ corresponds to an increase in the volume of biofuel 
production used as an input to the model to estimate land use changes.  For 
example, in Table H-1, for corn ethanol, the shock is 11.59 billion gallons and 
corresponds to the volume of corn ethanol being modeled to estimate iLUC 
emissions for this biofuel.  Table H-1 lists the ’shocks’ used for all biofuels for 
which iLUC analysis was completed.  

 
Table H-1.  Shocks Used to Model Biofuel iLUC Emissions 

 

Biofuel 
Shock employed 
(billion gallons) 

Corn ethanol 11.59 

Sugarcane ethanol 3.0 Brazil, 1.0 U.S. 

Soy biodiesel 0.812 

Canola biodiesel (rapeseed biodiesel) 0.4 

Sorghum ethanol 0.4 

Palm biodiesel 0.4 

 

• Yield Price elasticity (YPE):  This parameter determines how much the crop yield 
will increase in response to a price increase for the crop.  Agricultural crop land is 
more intensively managed for higher priced crops.  If the crop yield elasticity is 
0.25, a P percent increase in the price of the crop relative to input cost will result 
in a percentage increase in crop yields equal to P times 0.25. The higher the 
elasticity, the greater the yield increases in response to a price increase. For the 
2009 modeling, ARB used a yield-price elasticity value range of 0.2 to 0.6.  
Purdue researchers have used a single YPE value of 0.25 based on an 

10
 For the 2009 regulation, the baseline year was 2001. 
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econometric estimate made by Keeney and Hertel.11  The Keeney-Hertel 
estimate of 0.25 is obtained by averaging two values (0.28 and 0.24) from Houck 
and Gallagher,12 a value from Lyons and Thompson13 (0.22) and a value from 
Choi and Helmberger14 (0.27).  An expert from UC Davis, contracted to conduct 
a review and statistical analysis of data from a few published studies also 
concluded that YPE values were small to zero.  Staff conducted a 
comprehensive review of all available data and reports on YPE and concluded 
that YPE values were likely small.  However, to account for the different values of 
YPE from recent studies combined with recommendations from the EWG, for the 
current analysis, staff has used values of YPE between 0.05 and 0.35.  Details of 
the review conducted by staff on YPE is provided in Attachment 1.   

 

• Elasticity of crop yields with respect to area expansion (ETA):  This parameter 
expresses the yields that will be realized from newly converted lands relative to 
yields on acreage previously devoted to that crop.  Because almost all of the land 
that is well-suited to crop production has already been converted to agricultural 
uses, yields on newly converted lands are almost always lower than 
corresponding yields on existing crop lands.  For the 2009 regulation, the 
scenario runs utilized a value of 0.25 and 0.75 for this parameter, based on 
empirical evidence from U. S. land use and expert judgment on the productivity 
of the new cropland.  For the current analysis, Purdue University used results 
from the Terrestrial Ecosystem Model (TEM) to derive estimates of net primary 
productivity (NPP), a measure of maximum biomass productivity.  The ratio of 
NPP of new cropland to existing cropland was used to estimate ETA for a given 
region/AEZ and is detailed in Taheripour et al.15  ETA values used in the current 
analysis are provided in Table H-2. 
 

11
 Keeney, R., and T. W. Hertel. 2008. “The Indirect Land Use Impacts of U.S. Biofuel Policies: The 

Importance of Acreage, Yield, and Bilateral Trade Responses.” GTAP Working Paper No. 52, Center for 
Global Trade Analysis, Purdue University, West Lafayette, IN. 
12 Houck, J.P., and P.W. Gallagher. 1976. “The Price Responsiveness of U.S. Corn Yields.” American 

Journal of Agricultural Economics 58:731–34. 
13

 Lyons, D.C., and R.L. Thompson. 1981. “The Effect of Distortions in Relative Prices on Corn 
Productivity and Exports: A Cross-Country Study.” Journal of Rural Development 4:83– 102. 
14 Choi, J.S., and P.G. Helmberger. 1993. “How Sensitive are Crop Yield to Price Changes and Farm 

Programs?” Journal of Agricultural and Applied Economics 25:237–44. 
15

 F. Taheripour, Q. Zhuang, W. Tyner, and X. Lu, Biofuels, Cropland Expansion, and the Extensive 
Margin, Energy, Sustainability, and Society, 2:25, 2012, http://www.energsustainsoc.com/content/2/1/25 
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Table H-2.  Baseline ETA Values for Each Region/AEZ 
 

ETA 1 
USA 2 EU27 

3 
BRAZI

L 

4 
CAN 

5 
JAPAN 

6 
CHIHK

G 

7 
INDI

A 

8 
C_C_Am

er 

9 
S_o_Amer 

10 
E_Asi

a 
1 AEZ1 1 1 0.914 1 1 1 0.934 1 0.95 1 
2 AEZ2 1 1 0.921 1 1 1 0.892 1 0.807 1 
3 AEZ3 1 1 0.927 1 1 1 0.859 1 0.896 1 
4 AEZ4 1 1 0.893 1 1 1 0.929 1 0.883 1 
5 AEZ5 1 1 0.925 1 1 0.9 0.98 0.883 0.895 1 
6 AEZ6 1 1 0.911 1 1 0.876 0.982 0.968 0.846 1 
7 AEZ7 0.732 1 1 0.889 1 0.805 0.9 0.594 1 1 
8 AEZ8 0.71 0.895 1 0.905 1 1 0.711 0.722 0.901 1 
9 AEZ9 1 1 1 0.853 1 0.976 0.879 1 0.908 1 
10 AEZ10 0.93 0.958 0.881 0.879 0.964 0.84 1 0.887 1 0.93 
11 AEZ11 0.955 0.833 1 1 0.936 0.947 0.9 1 0.873 0.838 
12 AEZ12 0.888 0.857 0.913 1 0.952 0.916 0.9 1 0.836 1 
13 AEZ13 0.922 1 1 0.554 1 1 1 1 1 1 
14 AEZ14 0.515 0.891 1 0.796 1 0.921 1 1 1 1 
15 AEZ15 0.715 0.902 1 0.829 1 1 1 1 0.64 1 
16 AEZ16 1 0.893 1 1 1 1 1 1 0.923 1 
17 AEZ17 1 1 1 1 1 1 1 1 1 1 
18 AEZ18 1 1 1 1 1 1 1 1 1 1 
           

ETA 
11 

Mala
_Indo 

12 
R_SE_As

ia 

13 
R_S_Asi

a 

14 
Russi

a 

15 
Oth_CE
E_CIS 

16 
Oth_Eu

rope 

17 
MEA
S_NA

fr 

18 
S_S_AFR 19 Oceania  

1 AEZ1 1 1 1 1 1 1 0.675 0.607 1  
2 AEZ2 1 1 1 1 1 1 0.589 1 1  
3 AEZ3 1 1 1 1 1 1 1 0.895 0.742  
4 AEZ4 0.879 0.888 1 1 1 1 0.863 0.925 0.916  
5 AEZ5 0.899 0.908 0.981 1 1 1 1 1 0.955  
6 AEZ6 0.885 0.948 0.779 1 1 1 1 1 0.878  
7 AEZ7 1 1 0.426 1 0.983 1 0.456 0.801 0.651  
8 AEZ8 1 1 0.604 0.844 0.844 1 0.71 0.792 0.861  
9 AEZ9 1 1 1 0.941 0.818 1 0.768 0.842 0.931  
10 AEZ10 1 1 0.92 0.891 0.888 0.87 0.978 0.876 0.916  

 

• Elasticity of land transformation across cropland, pasture and forest land (ETL):  
This elasticity expresses the extent to which expansion into forestland and 
pastureland occurs due to increased demand for agricultural land (driven by 
higher crop prices).  This is implemented in the model using a land 
transformation elasticity parameter labeled ETL1. For the 2009 analysis, a range 
of 0.1 to 0.3 was used for this parameter. Purdue University,5 utilizing data for 
land conversion in the 2000-2012 timeframe modified this elasticity and 
segregated ETL1 into ETL11 and ETL12.  The modified tree structure is shown in 
Figure H-2.  Minor modifications to published values were made to the ARB 
version of the GTAP-BIO model by Purdue University and these are provided in 
the Section (9). 
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Figure H-2. Modified Land Transformation Tree Structure 

 

 
 

• Elasticity of harvested acreage response:  This parameter expresses the extent 
to which changes occur in cropping patterns of existing agricultural land as land 
costs change.  The higher the value, the more cropping patterns will change 
(e.g. soybean to corn) in response to land costs.  This is implemented using an 
elasticity of land transformation parameter labeled ETL2.  The modified tree 
structure is shown in Figure H-2.  For the 2009 analysis, the model used a single 
value for this parameter and the value used was 0.5.  For the current analysis, 
each region in the model has a different value of ETL2 and these are detailed in 
Taheripour et al.5 The disaggregation of cropland into irrigated and rain-fed 
necessitated the incorporation of additional elasticities, labeled ETL4 and ETL5 
to account for land transformations in the irrigated crop and rain-fed crop land 
categories respectively.  For the present analysis, using Purdue University’s 
recommendation, staff chose to use the ETL2 values for ETL4 and ETL5 for each 
region within the model.  Table H-3 lists the baseline ETL values used for the 
current analysis. 
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Table H-3.  Land Transformation Elasticities by Region 
 

Region ETL11 ETL12 ETL2 ETL4 ETL5 
1 USA -0.018 -0.022 -0.75 -0.75 -0.75 
2 EU27 -0.018 -0.022 -0.75 -0.75 -0.75 
3 BRAZIL -0.191 -0.209 -0.75 -0.75 -0.75 
4 CAN -0.018 -0.022 -0.25 -0.25 -0.25 
5 JAPAN -0.182 -0.218 -0.50 -0.50 -0.50 
6 CHIHKG -0.182 -0.218 -0.25 -0.25 -0.25 
7 INDIA -0.091 -0.109 -0.25 -0.25 -0.25 
8 C_C_Amer -0.018 -0.022 -0.25 -0.25 -0.25 
9 S_o_Amer -0.091 -0.109 -0.50 -0.50 -0.50 
10 E_Asia -0.182 -0.218 -0.50 -0.50 -0.50 
11 Mala_Indo -0.273 -0.327 -0.25 -0.25 -0.25 
12 R_SE_Asia -0.273 -0.327 -0.50 -0.50 -0.50 
13 R_S_Asia -0.091 -0.109 -0.75 -0.75 -0.75 
14 Russia -0.018 -0.022 -0.75 -0.75 -0.75 
15 Oth_CEE_CIS -0.018 -0.022 -0.75 -0.75 -0.75 
16 Oth_Europe -0.018 -0.022 -0.25 -0.25 -0.25 
17 MEAS_NAfr -0.018 -0.022 -0.25 -0.25 -0.25 
18 S_S_AFR -0.273 -0.327 -0.25 -0.25 -0.25 
19 Oceania -0.018 -0.022 -0.25 -0.25 -0.25 

 

• Incorporation of an endogenous yield adjustment for cropland pasture:  
Cropland-pasture category was not available as a land category for the 2009 
analysis.  In the current analysis, cropland-pasture is used primarily as an input 
to the livestock industry.  As cropland-pasture is converted to dedicated crop 
production in response to biofuel expansion, land rents will rise which may lead 
to investments by the land owner to increase productivity of the land.  This 
potential response led researchers at Purdue University to define a module to 
link productivity of cropland-pasture with its rent through an elasticity 
parameter.16  However, Purdue researchers acknowledge that although they 
believe the effect is real, there is no empirical basis for the elasticity parameter 
proposed for this endogenous yield adjustment.  In the absence of empirical 
evidence to estimate this parameter, staff used two sets of values for the runs 
employed for each biofuel analyzed here.  The first set uses values of 0.1 for 
Brazil and 0.2 for the U.S. and the second set uses values of 0.2 for Brazil and 
0.4 for the U. S. 
 

16
 Taheripour, F., W. Tyner, and M. Wang. August 2011. Global Land Use Changes due to the U.S. 

Cellulosic Biofuel Program Simulated with the GTAP Model 
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(e) Emission Factors related to Land Conversion and AEZ-EF 
Model 

 
GTAP modeling provides an estimate for the amounts and types of land across the 
world that is converted to agricultural production as a result of the increased demand for 
biofuels.  The land conversion estimates made by GTAP are disaggregated by world 
region and agro-ecological zones (AEZ).  In total, there are 19 regions and 18 AEZs.  
The next step in calculating an estimate for GHG emissions resulting from land 
conversion is to apply a set of emission factors.  Emission factors provide average 
values of emissions per unit land area for carbon stored above and below ground as 
well as the annual amount of carbon sequestered by native vegetation.  The amount of 
“lost sequestration capacity” per unit land area results from the conversion of native 
vegetation to crops.  For the 2009 regulation, staff used emission factor data from 
Searchinger et al. (2008)17.  A spreadsheet detailing emission factors used for the LCFS 
in 2009 is located at http://www.arb.ca.gov/fuels/lcfs/ef_tables.xls. 
 
In the 2009 modeling, each of the 19 regions had separate emission factors for forest 
and pasture conversion to cropland but these emission factors did not vary by AEZ 
within each region.  Because land conversion estimates within each region differ 
significantly by AEZ and both biomass and soil carbon stocks also vary significantly by 
AEZ, emission factors specific to each region/AEZ combination are appropriate. 
 
ARB contracted with researchers at UC Berkeley, University of Wisconsin-Madison, and 
UC Davis to develop the agro-ecological zone emission factor (AEZ-EF) model.  The 
model combines matrices of carbon fluxes (MgCO2 ha-1 y-1) with matrices of changes in 
land use (ha) according to land-use category as projected by the GTAP-BIO model.  As 
published, AEZ-EF aggregates the carbon flows to the same 19 regions and 18 AEZs 
used by GTAP-BIO.  The AEZ-EF model contains separate carbon stock estimates 
(MgC ha-1) for biomass and soil carbon, indexed by GTAP AEZ and region, or “Region-
AEZ”.18,19  The model combines these carbon stock data with assumptions about 
carbon loss from soils and biomass, mode of conversion (i.e., whether by fire), quantity 
and species of carbonaceous and other greenhouse gas (GHG) emissions resulting 
from conversion, carbon remaining in harvested wood products and char, and foregone 
sequestration. The model relies heavily on IPCC greenhouse gas inventory methods 
and default values (IPCC 200620), augmented with more detailed and recent data where 
available.  Details of this model, originally published in 2011 is available in reports 

17
 This data set is referred to as the “Woods Hole” data because it was compiled by Searchinger’s co-

author, R. A. Houghton, who is affiliated with the Woods Hole Oceanographic Institute. 
18

 Gibbs, H., S. Yui, and R. Plevin. (2014) “New Estimates of Soil and Biomass Carbon Stocks for Global 
Economic Models.” Global Trade Analysis Project (GTAP) Technical Paper No. 33. Center for Global 
Trade Analysis, Department of Agricultural Economics, Purdue University. West Lafayette, IN. 
19

 Plevin, R., H. Gibbs, J. Duffy, S. Yui and S. Yeh. (2014) “Agro-ecological Zone Emission Factor (AEZ-
EF) Model (v47).” Global Trade Analysis Project (GTAP) Technical Paper No. 34. Center for Global Trade 
Analysis, Department of Agricultural Economics, Purdue University. West Lafayette, IN. 
20

 http://www.ipcc-nggip.iges.or.jp/public/2006gl/index.html 
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submitted to ARB by Holly Gibbs and Richard Plevin.21,22   In response to stakeholder 
feedback from workshops, this version was modified and the updates include: 
 

1) Contributions to carbon emissions from Harvested Wood Products (HWP) was 
updated in the model using data compiled by Earles et al.23   

2) Additional modifications to HWP were performed using above-ground live 
biomass (AGLB) after 30 years in each region 

3) Peat emission factor was updated to 95 Mg CO2/ha/yr using the ICCT report24  
4) Added OilPalmCarbonStock based on Winrock update to RFS2 analysis.25,26 
5) Updated forest biomass carbon, forest area, and forest soil carbon data using 

latest data from Gibbs et al.18  
6) Updated IPCC_GRASSLAND_BIOMASS_TABLE with data from Gibbs et al.18 

 
As discussed above, the conversion of forest, pasture, or cropland pasture to 
agricultural uses releases much of the carbon stored in these ecosystems.  The 
releases happen over a period of years, as follows: 
 

• An initial GHG burst from burning and/or decaying cover vegetation; this is 
referred to as the above ground release; 
 

• A slower release of carbon from disturbed soils:  larger emissions occur during 
the first few years, followed by declining releases.  This process is referred to as 
the below-ground release; and 
 

• Loss of the carbon sequestration capacity of the cleared vegetation. 
 
Figure H-3 shows a representative time-profile for emissions resulting from land use 
change assuming a project start date of 2010 and an end date of 2040.  The above and 
below-ground emissions and foregone sequestration values used in these scenarios are 
for illustrative purposes only and are not final LCFS values.  The land use change 
emissions profile depicted in Figure H-3 assumes that:  
 

21
 Gibbs, H. and S. Yui, September 2011. Preliminary Report: New Geographically-Explicit Estimates of 

Soil and Biomass Carbon Stocks by GTAP Region and AEZ, posted online at 
http://www.arb.ca.gov/fuels/lcfs/09142011_iluc_hgreport.pdf  
22

 Plevin, R., H. Gibbs, J. Duffy, S. Yui, and S. Yeh, September 2011. Preliminary Report: Agro-ecological 
Zone Emission Factor Model, posted online at 
http://www.arb.ca.gov/fuels/lcfs/09142011_aez_ef_model_v15.pdf  
23

 Earles J. M., Yeh, S., and Skog, K. E., Timing of carbon emissions from global forest clearance, Nature 
Climate Change, 2012; DOI: 10.1038/nclimate1535 
24

 Page, S. E., Morrison, R., Malins, C., Hooijer, A., Rieley, J. O., and Jauhiainen, J., Review of Peat 
Surface Greenhouse Gas Emissions from Oil Palm Plantations in Southeast Asia, White Paper Number 
15, September 2011, www.theicct.org  
25

 Harris, N., and Grimland, S., 2011a. Spatial Modeling of Future Oil Palm Expansion in Indonesia, 2000 
to 2022. Winrock International. Draft report submitted to EPA. 
26

 Harris, N., and Grimland, S., 2011b. Spatial Modeling of Future Oil Palm Expansion in Malaysia, 2003 
to 2022. Winrock International. Draft report submitted to EPA. 
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• All above-ground carbon is released in year one due to burning of native 
vegetation to clear the land for cultivation; 
 

• The majority of below-ground release occurs over the first five years followed by 
a much slower release over the next 15 years; and 
 

• Forgone sequestration occurs over the entire project period. 
 

Figure H-3.  Representative Land Use Change Emissions Profile 
 

 
 
 
Calculating the carbon intensity for a crop based biofuel (e.g. corn ethanol) requires that 
time-varying emissions be accounted for in a manner that allows meaningful 
comparison with the carbon intensity of a reference fuel (e.g. gasoline displaced by the 
biofuel) which releases greenhouse gases at a relatively constant rate over the years in 
which it is used.  Staff chose to use a 30-year accounting timeframe for the LCFS in 
2009 and has chosen to maintain the same one for this round of analysis.  Additional 
details of time accounting and considerations for the 30-year selection is provided in 
Attachment 3. 
 
Averaging of carbon emissions over a 30-year timeframe has been used in the carbon 
emissions factor model.  The AEZ-EF model documentation is available in Attachment 
2. This document details all the sources of data, methodologies used to estimate carbon 
release, assumptions, etc. used in developing this model.  The current version of the 
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AEZ-EF spreadsheet model (v. 52) and documentation are available from the LCFS 
web site at http://www.arb.ca.gov/fuels/lcfs/lcfs.htm.   
 

(f) Integration of GTAP-BIO results with the AEZ-EF Model 
 
The outputs of the GTAP-BIO model include estimated land conversions (forest, 
pasture, and cropland-pasture) for each biofuel shock with the corresponding input 
values.  The land conversions are generated by AEZ and regions within the GTAP-BIO 
model.  The outputs from this model are then mapped to corresponding AEZ/Regions 
within the AEZ-EF model.  This is shown in the schematic in Figure H-4.  The 
combination of the two models generates total carbon emissions which are then 
normalized by the total fuel production (i.e., MJ of fuel produced) and averaged over 30 
years to produce an iLUC value for each scenario run. 
 

Figure H-4.  Integration of the GTAP-BIO Model with the AEZ-EF Model 
 

 
 
 
In the 2009 modeling effort, the iLUC value for each pathway was an average of multiple 
scenarios run with different input values for key parameters such as yield-price elasticity 
and productivity of newly converted cropland.  Unfortunately, there was inconsistency 
between the number of scenarios run and the input parameters used for different fuel 
pathways.  In this revised modeling the input values are the same across all pathways.  
Moreover, the iLUC carbon intensity values are based on an average of 30 scenarios 
with input parameters based on the best available data.  Volumes of biofuels used in the 
modeling is shown in Table H-1.  Details of the 30 scenario runs with the corresponding 
input values is provided in the Section (9). 
 

I-16 

http://www.arb.ca.gov/fuels/lcfs/lcfs.htm


(3) Uncertainty Analysis 
 
The EWG subgroup on uncertainty recommended staff to complete a comprehensive 
analysis of the impacts of uncertainty in input parameter values on iLUC values.  Staff 
contracted with the University of California, Berkeley to develop a methodology to 
estimate impacts of uncertainty on iLUC emissions.  The researchers proposed the use 
of a Monte Carlo Simulation (MCS) approach to evaluating uncertainty in iLUC analysis. 
They chose MCS because of the features below: 
 

• The ability to represent arbitrary input and output distributions, 
 

• The ability to perform global sensitivity analysis (e.g., contribution to variance) 
to identify which input parameters contribute most to the variance in the output, 
and 
 

• The ability to represent parameter correlations. 

 
A primary disadvantage of Monte Carlo simulation historically has been the 
computational cost and time required.  But with advances in computational technologies, 
Berkeley researchers were able to use resources at the National Energy Research 
Scientific Computing center’s massively parallel compute cluster and complete 
thousands of simulations required for MCS in just a few hours. 
 
The purpose of the Monte Carlo analysis is two-fold: 
 
1)  Identify the model parameters and parameter groups contributing most of the 

variance to the resulting iLUC emissions value. 
 

2) Characterize the output distribution for the iLUC emission value for various types of 
biofuel. 

 
The iLUC Monte Carlo Simulator (iLUC-MCS) system developed by Berkeley combines 
together the two models GTAP-BIO and AEZ-EF and runs uncertainty simulations on a 
large-scale parallel computing system.  Figure H-5 depicts how the MCS system 
integrates the two models together.  Key model parameters within the GTAP-BIO and 
AEZ-EF models are described by probability distributions.  Latin hyper cube sampling 
methodology27 was employed to generate a representative sample of parameter values 
from a multidimensional matrix of parameters used in the two models.  These were 
used as inputs to the GTAP-BIO model, the outputs of which were used in the AEZ-EF 
model to generate discrete outputs for each of the inputs used for the MCS runs.  The 
set of outputs describes a frequency distribution which details the variance in the output 
given the variance in the model inputs.  For the initial runs, Monte Carlo analysis was 
used to identify the parameters that contribute the most to uncertainty.  Once the critical 
parameters were identified, researchers at UC Berkeley and UC Davis consulted with 

27
 http://en.wikipedia.org/wiki/Latin_hypercube_sampling 
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experts and reviewed literature to update probability distributions and ranges for the 
critical parameters.  Subsequent simulations were performed by utilizing distributions 
and ranges only for the critical parameters.  The output distributions for the iLUC values 
for all the 6 biofuels analyzed are provided in the Section (9).  Details of the distributions 
and ranges used for the parameters in the Monte Carlo analysis is provided in  
Attachment 4. 

 
Figure H-5. Representation of the GTAP-BIO and AEZ-EF in the MCS System 

 

 
 

 
 (4) Indirect Effects:  Land Use Change Effects for Cellulosic Ethanol 
 
The current version of the GTAP-BIO model is not capable of estimating the land-use-
change effects of plant-based feedstocks that do not displace agricultural commodities.  
To assess the land use change effects of cellulosic ethanol produced from such 
feedstocks, therefore, staff turned to an analysis prepared by Purdue University.28  This 
analysis evaluated the potential land use change impacts of corn stover, miscanthus, 
and switchgrass which can be used as feedstock for the production of cellulosic ethanol. 
Purdue’s results indicate that the use of corn stover, is unlikely to generate land use 
change impacts, it may actually yield benefits in the form of a reduction in the amount of 
land required for fuel crop cultivation.  For switchgrass and miscanthus, however, the 
study concluded that there are land use change impacts from these crops but are likely 

28
 F. Taheripour, W. Tyner, and M. Wang, Global Land Use Changes due to the U.S. Cellulosic Biofuel 

Program Simulated with the GTAP Model, 2011 (greet.es.anl.gov/files/luc_ethanol) 
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to be significantly lower than those for feedstocks that displace food and feed crops.  
Staff is currently working to integrate the necessary datasets for this analysis into the 
GTAP model.  Once these modifications have been made, staff will prepare and present 
the modeling results.  For the current regulation, staff proposes to use the value of  
18 gCO2/MJ for cellulosic feedstocks.  This was the value used for the 2009 regulation. 
Staff is currently working with CEC, Purdue researchers, the U.S. EPA and others in 
determining appropriate inputs, values, etc. for cellulosic ethanol from non-food crops 
and waste.  Results will be published when the analyses are completed. 
 
 (5) Land Use Impacts from Crude Production in California 
 
As with biofuels production, producing fossil fuels from a new crude source will likely 
result in carbon releases from disturbed land.  Staff in association with academics at 
Stanford University developed the OPGEE model to estimate GHG emissions from 
crude production.  This model includes estimates of GHG emissions from land use 
change attributable to production of crude in various regions of the world.  Details are 
available in published documentation.29  Appropriate values of land use change are 
included in the CI calculations for based on the location of crude production for all the 
different crudes that come to California. 
 
 (6) Additional Aspects in iLUC Analysis 
 

(a) Comparison of GTAP-BIO Results with Observed Market 
Behavior 

 
The GTAP-BIO is designed to project the specific effects of one carefully defined policy 
change—namely the increased production of a biofuel.  Because it focuses narrowly on 
a specific set of economic changes, the results obtained from GTAP-BIO will not 
necessarily reflect observed aggregate trends.  The model predicts, for example, that 
the expanded use of domestic corn for the production of ethanol will reduce U.S. corn 
exports. That prediction appears to be inconsistent with some actual trade data.  Those 
data show that the production of corn, soybeans and wheat in the United States has 
generally been on the increase over the last decade.  Exports meanwhile have 
remained relatively steady.  In the case of corn, production increases have been 
sufficient to supply the ethanol industry while maintaining export levels.  The effects of 
increased biofuel production on export markets are masked by other phenomena that 
are not addressed by the GTAP analysis. 
 
In recent years there appears to have been an increase in the demand for American 
agricultural products in rapidly growing economies such as China.  A significant 
component of the increased demand in China and other rapidly developing countries is 
a sharp increase in the consumption of meat and soy products in those countries.  This 
has created a demand for imported soybeans and corn, which are used as livestock 

29
 Oil Production Greenhouse Gas Emissions Estimator OPGEE v1.1 Draft D User guide and Technical 

documentation. 
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feed.  This demand has helped to increase prices and has kept U.S. exports steady, 
despite the rapidly increasing use of corn for the production of ethanol. 
 
The increased demand for corn ethanol, along with strong corn export demand, 
stimulated a significant increase in corn production over the 2005 through 2012 period.  
This expansion in corn production coincided with significant decline in soybean 
production.  When U.S. corn acreage is expanded, the crop that is most often displaced 
is soybeans.  The overall trend in corn exports, therefore, is the result of many factors, 
only one of which is the growth in corn ethanol production.  Because the observed trend 
is the net result of several factors, the independent influence of increased ethanol 
production was masked by competing influences not considered in the GTAP results.  It 
is true, however, that the downward pressure from domestic ethanol production kept 
exports lower than they would otherwise have been.  The GTAP-BIO analysis was 
designed to isolate the incremental contribution of ethanol production to export levels.  
Other influences, which can mask the effects of ethanol production, are not included in 
the model.  It is important to keep this fact in mind when evaluating GTAP-BIO 
projections in the context of observed market behavior.  GTAP-BIO is not predicting the 
overall aggregate market trend—only the incremental contribution of a single factor to 
that trend.  If GTAP-BIO projects reduced exports, for example, this should be 
understood to mean that exports will be lower than what they would have been in the 
absence of the effect being modeled (increased ethanol production, in this case).  It is 
the difference between predicting an absolute change and a relative change.  GTAP-
BIO projections are incremental and relative. 
 

(b) Location of Land Use Changes 
 
The GTAP-BIO model is designed to respond to changed economic conditions by 
solving for the most economically efficient new equilibrium point.  In response to a 11.59 
billion gallon increase in the demand for corn ethanol, as well as the other biofuels 
evaluated, the model seeks the least-cost source of the biofuel feedstocks needed to 
sustain that demand.  Although some additional feedstocks can be obtained through 
higher yields, the overall demand cannot be met unless the number of acres devoted to 
corn production can be expanded significantly.   
 
When additional acreage is needed, American farmers are most likely to convert one 
cropland to another and bring new land into productivity.  This is especially true when 
returns from exports are high, as they have been until very recently.  If returns from 
exports are low, more of the demand for corn would be met through reduced exports, 
driving a greater proportion of the land use change impact overseas to America’s 
trading partners.  For example, reduced soybean supplies increase soybean prices, 
stimulating the demand for more land to support soybean production.  If soybean 
exports have remained high, much of the demand for soybean acreage will be met 
domestically.  Soybeans can be grown on land previously devoted to other crops, such 
as wheat, but, some of the displaced soybeans, wheat, and other crops must be grown 
on land that was not previously under cultivation.  This is the source of the domestic 
land use change impact identified by GTAP-BIO. 
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The GTAP-BIO brings new land into agricultural production from forest and grassland 
areas.  It isn’t specific about exactly where that land will come from.  Some could come 
from the Conservation Reserve Program (CRP).  Most CRP lands are in the arid far 
west and could support soybean production but not corn.  Although the penalties for 
breaking CRP contracts are steep enough to prevent CRP lands from being used before 
their contracts expire, contracts are currently expiring on two million acres due to 
provisions contained in the recent Farm Bill.  The USDA has the authority to make 
additional CRP lands available.  If sufficient CRP land is not available to indirectly 
support an expansion of corn acreage, a large supply of non-CRP pasture land that was 
formerly in crops could be brought back into production.   
 
The GTAP modelers assumed that no CRP land would be converted in response to 
increased biofuel demand.  Although some CRP land has been released for cultivation, 
an abundance of previously farmed pasture land is also available.  These pasture lands 
are generally more productive than the lands released from the CRP system.  Before it 
becomes economical to convert the least productive domestic land areas, land use 
change tended to shift overseas. 
 

(c) Food Versus Fuel Analysis 
 
The LCFS, together with biofuel production mandates in the U.S. and Europe, will result 
in the diversion of agricultural land from food production to biofuel feedstock production.  
This diversion of agricultural land to biofuel production will exert an upward pressure on 
food commodity prices, and potentially lead to food shortages, increasing food price 
volatility, and inability of the world’s poorest people to purchase adequate quantities of 
food. 30,31  GTAP analysis predicts that price increases resulting from the additional 
demand for biofuels will result in reduced crop production, leading to lower food 
consumption.  Some stakeholders maintain that global changes in food consumption 
are not a direct consequence of biofuel production and staff should not consider food 
impacts in the modeling of iLUC while others argue that reductions in food consumption 
would require an assessment of the calorific content of finished food products in the 
GTAP-BIO model. The model as currently structured, is not capable of modeling any 
changes in food consumption driven by calorific content.  Staff is therefore, proposing to 
address this issue in future updates. 
 
 (7) Long Term Updates to iLUC analysis 
 
The EWG tagged several recommendations under long-term updates to the model.  
These have not been included in the current analysis for the re-adoption of the LCFS 
regulation.  At workshops and through email correspondence, stakeholders have 
submitted feedback to staff to refine the current iLUC analysis.  In addition, a 
comprehensive review by staff of the structure, input values, parameters etc. within the 

30
 Sustainable Bioenergy: A Framework for Decision Makers: United Nations Energy (2007). 

31
 D. J. Tenenbaum , “Food vs. Fuel: Diversion of Crops Could Cause More Hunger.”,  Environmental 

Perepectives 116(6): A254-257, (2008). 
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model has identified areas that need improvement.  Staff, is therefore, proposing to 
consider these together with the recommendations by the EWG and stakeholders and 
refine the iLUC analysis in the future.  The specific areas include: 
 

1) The inclusion of land under the Conservation Reserve Program; 
2) The use of improved emission factors, as they become available; 
3) The evaluation and possible use of data and analyses provided by stakeholders;  
4) Consider the disaggregation of the forest category into unmanaged and 

managed (for timber production) forests. 
5) Characterizing in greater detail of the land use types that are subject to 

conversion by the GTAP model (forest, grassland, CRP, idle and fallow 
croplands, etc.). 

6) Account for the impacts from fertilizer, livestock, and paddy rice emissions.  The 
EWG had recommended the inclusion of such effects.32 

7) Consider accounting for the effects of non-Kyoto climate forcing gases and 
particles (e.g., black carbon) in addition to carbon dioxide, methane, and nitrous 
oxide.33 

8) Adopt a modeling framework that allows for the dynamic nature of land use 
change that can incorporate time dependent changes such as technology driven 
yield improvements and food demand (influenced by the dynamics of economic 
and demographic change).  This will likely involve switching to a dynamic version 
of GTAP.34 

9) Evaluate alternative approaches to calculating yields on new agricultural lands 
based on statistical analysis of climate and management factors using updated 
datasets.35  Estimates of yields on newly converted lands should also factor in 
economics of land selection.36 

10)  Evaluate alternative approaches to how the model determines which land types 
(e.g., forest or pasture lands) are converted to cropland.  This either involves a 
significant change in model structure or the use of land conversion probabilities 
for each region of the world which are exogenous to the model.  The current 
structure used by Purdue needs refinement in the values of elasticity of land 
transformation for all regions within the model.  Alternatively, the model could be 
used to predict only the amount of land converted and observed data for land 
conversion probabilities could be used to estimate the type of land converted.37,38 

11)  Evaluate the use of Armington versus Heckschler-Ohlin structures for modeling 
international trade.  The use of Armington structure for trade in GTAP, although 

32
 Carbon Emission Factors Subgroup, Final Report to the LCFS Expert Workgroup, November 19, 2010 

posted online at http://www.arb.ca.gov/fuels/lcfs/workgroups/ewg/expertworkgroup.htm  
33

 Ibid. 
34

 Land Cover Types Subgroup, Final Report to the LCFS Expert Workgroup, November 22, 2010 posted 
online at http://www.arb.ca.gov/fuels/lcfs/workgroups/ewg/expertworkgroup.htm  
35

 Ibid. 
36

 Berry, S., January 4, 2011.  Report to ARB: Biofuels Policy and the Empirical Inputs to GTAP Models. 
Posted online at http://www.arb.ca.gov/fuels/lcfs/workgroups/ewg/expertworkgroup.htm 
37

 Ibid. 
38

 Elasticity Values Subgroup, Final Report to the LCFS Expert Workgroup, 2010, posted online at 
http://www.arb.ca.gov/fuels/lcfs/workgroups/ewg/expertworkgroup.htm  
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appropriate in the short term, may be unrealistic over the long term.  Armington 
assumptions give greater preference to meeting increased demand with 
domestic production or from normal trading partners.  In contrast, the 
Heckschler-Ohlin structure assumes similar crops of different origin are nearly 
perfect substitutes.39,40 

12)  Evaluation and development of methodology to account for multiple cropping 
(i.e., double-cropping, triple-cropping, etc.). 

13)  Refinement of cropland pasture elasticity (PAEL). 

14)  Refine extensification/intensification in the model based on available information. 

15)  Re-evaluate yield price elasticity based on new data. 
 
In addition to these, additional refinements could be considered based on published 
literature, studies, and reports that become available in the future. 
 
 (8) Other Indirect Effects 
 
Staff has identified no other significant effects that result in large GHG emissions that 
would substantially affect the LCFS framework for reducing the carbon intensity of 
transportation fuels.  In addition, stakeholders have not provided any quantitative 
analysis that demonstrates that these impacts are significant.  Providers of crop-based 
biofuels continue to maintain, however, that significant market-mediated indirect effects 
other than land use change are likely to exist.  Staff will continue to work with interested 
parties to identify and measure such effects. 
 
 (9) Results of iLUC analysis with the GTAP-BIO and AEZ-EF Models 
 
For the current regulatory process, staff has completed iLUC analysis for 6 biofuels and 
they include:  
 

• Corn Ethanol 
 

• Sugarcane Ethanol 
 

• Soy Biodiesel 
 

• Canola Biodiesel (also Rapeseed Biodiesel) 
 

• Sorghum Ethanol 
 

• Palm Biodiesel 
 

39
 Berry, S., January 4, 2011. Report to ARB: Biofuels Policy and the Empirical Inputs to GTAP Models. 

Posted online at http://www.arb.ca.gov/fuels/lcfs/workgroups/ewg/expertworkgroup.htm 
40

 Reilly, J., November 4, 2010, Report to ARB: GTAP-BIO-ADV and Land Use Emissions from Expanded 
Biofuels Production, Posted online at 
http://www.arb.ca.gov/fuels/lcfs/workgroups/ewg/expertworkgroup.htm 
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Table H-1 lists production levels (shocks) utilized in modeling iLUC emissions for the 
biofuels analyzed here.  The iLUC results were estimated as an average of 30 scenario 
runs, conducted by varying critical parameters that have the largest impacts on model 
outputs. Table H-4 provides details of the 30 scenario runs with input parameter values 
used for each of biofuel analyzed for this regulation. 
 

Table H-4. Summary of Scenario Parameter Values 

Scenario YPE PAEL_BR PAEL_US TEM 
1 0.05 0.1 0.2 Baseline TEM 
2 0.05 0.2 0.4 Baseline TEM 
3 0.1 0.1 0.2 Baseline TEM 
4 0.1 0.2 0.4 Baseline TEM 
5 0.175 0.1 0.2 Baseline TEM 
6 0.175 0.2 0.4 Baseline TEM 
7 0.25 0.1 0.2 Baseline TEM 
8 0.25 0.2 0.4 Baseline TEM 
9 0.35 0.1 0.2 Baseline TEM 

10 0.35 0.2 0.4 Baseline TEM 
11 0.05 0.1 0.2 120% TEM Baseline 
12 0.05 0.2 0.4 120% TEM Baseline 
13 0.1 0.1 0.2 120% TEM Baseline 
14 0.1 0.2 0.4 120% TEM Baseline 
15 0.175 0.1 0.2 120% TEM Baseline 
16 0.175 0.2 0.4 120% TEM Baseline 
17 0.25 0.1 0.2 120% TEM Baseline 
18 0.25 0.2 0.4 120% TEM Baseline 
19 0.35 0.1 0.2 120% TEM Baseline 
20 0.35 0.2 0.4 120% TEM Baseline 
21 0.05 0.1 0.2 80% TEM Baseline 
22 0.05 0.2 0.4 80% TEM Baseline 
23 0.1 0.1 0.2 80% TEM Baseline 
24 0.1 0.2 0.4 80% TEM Baseline 
25 0.175 0.1 0.2 80% TEM Baseline 
26 0.175 0.2 0.4 80% TEM Baseline 
27 0.25 0.1 0.2 80% TEM Baseline 
28 0.25 0.2 0.4 80% TEM Baseline 
29 0.35 0.1 0.2 80% TEM Baseline 
30 0.35 0.2 0.4 80% TEM Baseline 
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 Table H-5 summarizes the iLUC values for all the 6 biofuels analyzed for the LCFS 

regulation.  The values are the average of 30 scenario runs for each biofuel.  Complete 

details for each of the biofuels are also provided in this section. 

Table H-5. Summary of iLUC Values 
 

Biofuel iLUC (gCO2/MJ) 

Corn Ethanol 19.8 

Sugarcane Ethanol 11.8 

Soy Biodiesel 29.1 

Canola Biodiesel 19.4 

Sorghum Ethanol 14.5 

Palm Biodiesel 71.4 

 
 
Land Use Change Effects for Corn Ethanol 
 
The corn ethanol land use change results presented in this section were generated 
using the GTAP-BIO and AEZ-EF models described earlier.  An ethanol production 
increase of 11.59 billion gallons was assumed for all the modeling runs.  This production 
increment corresponds to increasing U.S. corn ethanol production from 3.41 billion 
gallons produced in 2004 to the 15 billion gallon volume authorized by the Energy 
Independence and Security Act of 2007 (EISA).  Table H-6 provides details of land 
cover changes for each of the 30 scenario runs used in estimating iLUC values for corn 
ethanol.  It provides detailed land conversion for forest, pasture, and cropland pasture 
for all the 30 scenarios.  Worldwide forest converted ranges from 0.2 to 0.9 Mha, 
pasture converted ranges from 0.6 to 1.9 Mha, and cropland pasture converted ranges 
from 1.7 to 2.5 Mha.  For the United States, forest converted ranges from 0.06 to  
0.1 Mha, pasture converted ranges from 0.05 to 0.2 Mha, and cropland pasture 
converted ranges from 1.4 to 1.9 Mha.  The Table also includes iLUC values for each of 
the 30 scenario runs used in the analysis and the average of all the runs.  Figure H-6 
shows a graphical plot of the land conversions detailed in Table H-6. 
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Table H-6. Estimates of Land Converted Predicted and iLUC Results for the 30 
Scenario Runs for Corn Ethanol 

 
Scenario World-Wide Land Converted (ha) Land Converted in the U. S. (ha) iLUC 

(gCO2/
MJ) 

 Forest Pasture Cropland-
Pasture 

Forest Pasture Cropland-
Pasture 

1 -679,524 -1,505,426 -2,506,087 -97,860 -84,389 -1,925,473 28.1 

2 -589,400 -1,609,064 -2,566,630 -81,593 -108,799 -1,975,693 26.2 

3 -558,686 -1,237,442 -2,283,720 -92,070 -76,823 -1,794,270 23.4 

4 -481,687 -1,327,540 -2,339,330 -77,192 -99,437 -1,841,030 21.8 

5 -432,457 -965,628 -2,036,552 -85,096 -68,498 -1,643,313 18.5 

6 -369,332 -1,040,551 -2,086,458 -71,719 -88,782 -1,685,961 17.3 

7 -345,421 -784,225 -1,852,660 -79,454 -61,998 -1,526,570 15.2 

8 -292,193 -848,116 -1,898,136 -67,263 -80,671 -1,565,934 14.1 

9 -264,442 -620,432 -1,666,646 -73,259 -55,382 -1,403,790 12.1 

10 -220,520 -674,327 -1,707,522 -62,308 -72,198 -1,439,634 11.2 

11 -627,263 -1,379,371 -2,516,588 -91,386 -70,478 -1,931,292 26.6 

12 -536,722 -1,481,523 -2,577,768 -74,994 -93,773 -1,981,956 24.7 

13 -515,504 -1,133,500 -2,293,019 -86,069 -64,192 -1,799,643 22.2 

14 -438,089 -1,222,011 -2,349,199 -71,008 -85,563 -1,846,810 20.6 

15 -398,639 -884,243 -2,044,556 -79,630 -57,100 -1,648,182 17.6 

16 -335,317 -958,065 -2,094,974 -66,158 -76,364 -1,691,200 16.3 

17 -317,823 -717,813 -1,859,697 -74,356 -51,590 -1,531,038 14.4 

18 -264,492 -780,925 -1,905,642 -62,036 -69,336 -1,570,738 13.4 

19 -242,760 -568,315 -1,672,745 -68,610 -45,979 -1,407,838 11.5 

20 -198,707 -621,187 -1,714,014 -57,560 -61,974 -1,443,985 10.6 

21 -892,880 -1,839,556 -2,480,812 -119,115 -108,703 -1,914,876 34.3 

22 -803,191 -1,946,081 -2,540,034 -103,125 -134,962 -1,964,431 32.4 

23 -734,015 -1,512,311 -2,261,531 -111,872 -99,309 -1,784,429 28.4 

24 -657,526 -1,604,739 -2,315,949 -97,260 -123,515 -1,830,565 26.9 

25 -568,773 -1,179,392 -2,017,772 -103,252 -88,776 -1,634,382 22.4 

26 -506,430 -1,256,748 -2,066,635 -90,125 -110,577 -1,676,452 21.2 

27 -455,684 -956,380 -1,836,344 -96,236 -80,530 -1,518,359 18.3 

28 -403,097 -1,022,992 -1,880,901 -84,312 -100,550 -1,557,177 17.3 

29 -350,740 -755,549 -1,652,757 -88,601 -72,201 -1,396,338 14.5 

30 -307,418 -811,583 -1,692,817 -77,892 -90,287 -1,431,683 13.7 

Average iLUC (gCO2/MJ) 19.8 
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Figure H-6.  Land Conversions Predicted by the Model for Corn Ethanol 
 

 
 
 
Land Use Change Effects for Sugarcane Ethanol 
 
Like the corn ethanol results presented above, the sugarcane ethanol land use change 
results presented in this section were produced using GTAP-BIO and the AEZ-EF 
models.  The results simulate the GHG-generation impacts of an increase in Brazilian 
sugarcane ethanol production from 3.98 billion gallons to about 6.98 billion gallons.  
Table H-7 provides details of land cover changes for each of the 30 scenario runs used 
in estimating iLUC values for sugarcane ethanol.  It provides detailed land conversion 
for forest, pasture, and cropland pasture for all the 30 scenarios.  Worldwide forest 
converted ranges from 0.05 to 0.2 Mha, pastureland converted ranges from 0.2 to 
0.5 Mha, and cropland pasture converted ranges from 0.7 to 0.9 Mha.  For Brazil, forest 
converted ranges from 0.0 to 0.09Mha, pasture converted ranges from 0.2 to 0.3 Mha, 
and cropland pasture converted ranges from 0.6 to 0.7Mha.  The Table also includes 
iLUC values for each of the 30 scenario runs used in the analysis and the average of all 
the runs.  Figure H-7 shows a graphical plot of the land conversions detailed in 
Table H-7. 
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Table H-7. Estimates of Land Converted Predicted and iLUC Results for the 30 
Scenario Runs for Sugarcane Ethanol 

 
Scenario World-Wide Land Converted (ha) Land Converted in Brazil (ha) iLUC 

(gCO2/MJ)  Forest Pasture Cropland-
Pasture 

Forest Pasture Cropland-
Pasture 

1 -190,283 -379,642 -850,629 -70,712 -178,859 -732,927 18.8 

2 -135,159 -441,071 -862,390 -19,081 -238,243 -741,547 13.8 

3 -166,175 -334,241 -804,035 -63,995 -174,600 -704,838 15.7 

4 -114,751 -391,794 -815,050 -15,671 -230,311 -713,127 10.9 

5 -139,855 -288,011 -750,745 -55,609 -169,545 -670,679 12.3 

6 -93,003 -341,157 -760,873 -11,239 -220,781 -678,540 7.9 

7 -120,769 -256,652 -709,562 -48,633 -165,485 -642,671 9.9 

8 -77,478 -306,037 -718,975 -7,540 -213,002 -650,136 5.8 

9 -101,621 -227,900 -666,154 -40,732 -161,010 -611,566 7.5 

10 -62,281 -272,930 -674,792 -3,242 -204,444 -618,564 3.8 

11 -174,045 -350,419 -856,618 -61,579 -167,854 -738,500 17.1 

12 -118,678 -411,398 -868,577 -9,705 -226,808 -747,286 12.0 

13 -151,643 -308,870 -809,730 -55,221 -164,111 -710,184 14.1 

14 -100,054 -366,229 -820,917 -6,637 -219,469 -718,624 9.3 

15 -127,072 -266,639 -756,070 -47,264 -159,693 -675,741 10.9 

16 -80,033 -319,498 -766,369 -2,720 -210,590 -683,742 6.5 

17 -109,217 -238,167 -714,607 -40,660 -156,150 -647,496 8.6 

18 -65,875 -287,214 -724,188 616 -203,372 -655,099 4.6 

19 -91,336 -211,855 -670,894 -33,206 -152,247 -616,128 6.4 

20 -51,965 -256,736 -679,680 4,396 -195,400 -623,255 2.7 

21 -248,611 -463,871 -832,327 -98,097 -214,008 -715,378 25.3 

22 -193,871 -526,509 -843,503 -47,103 -274,715 -723,465 20.2 

23 -217,669 -407,903 -786,587 -90,266 -208,128 -688,015 21.3 

24 -166,735 -466,892 -797,038 -42,521 -265,082 -695,794 16.6 

25 -184,410 -350,594 -734,312 -80,531 -201,051 -654,749 17.1 

26 -138,032 -404,747 -743,925 -36,758 -253,409 -662,127 12.8 

27 -160,405 -311,561 -693,960 -72,393 -195,329 -627,478 14.2 

28 -117,570 -361,989 -702,894 -31,814 -243,967 -634,497 10.2 

29 -136,579 -275,218 -651,461 -63,247 -189,009 -597,201 11.3 

30 -97,703 -321,509 -659,663 -26,257 -233,499 -603,784 7.7 

Average iLUC (gCO2/MJ) 11.8 
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Figure H-7. Land Conversions Predicted by the Model for Sugarcane Ethanol 
 

 
 
 
Land Use Change Effects for Soy Biodiesel 
 
Like the corn ethanol and sugarcane ethanol results presented above, the soy biodiesel 
land use change results presented in this section were produced using GTAP-BIO and 
the AEZ-EF models.  Starting with the 2004 U.S. soy biodiesel production level of 0.024 
billion gallons, staff analysis used 0.812 billion gallons of soy biodiesel shock for a total 
of 0.836 billion gallons of U.S. soy biodiesel. Table H-8 provides details of land cover 
changes for each of the 30 scenario runs used in estimating iLUC values for soy 
biodiesel.  It provides detailed land conversion for forest, pasture, and cropland pasture 
for all the 30 scenarios.  Worldwide forest converted ranges from 0.00 to 0.09 Mha, 
pasture converted ranges from 0.07 to 0.2 Mha, and cropland pasture converted ranges 
from 0.3 to 0.4 Mha.  For the United States, forest converted ranges from 0.00 to 0.02 
Mha, pasture converted ranges from 0.00 to 0.02 Mha, and cropland pasture converted 
ranges from 0.2 to 0.3 Mha.  The Table also includes iLUC values for each of the 30 
scenario runs used in the analysis and the average of all the runs.  Figure H-8 shows a 
graphical plot of the land conversions detailed in Table H-8. 
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Table H-8.  Estimates of Land Converted Predicted and iLUC Results for the 30 
Scenario Runs for Soy Biodiesel 

 
Scenario World-Wide Land Converted (ha) Land Converted in the U. S. (ha) iLUC 

(gCO2/MJ)  Forest Pasture Cropland-
Pasture 

Forest Pasture Cropland-
Pasture 

1 -65,785 -187,525 -392,159 -20,389 -8,708 -327,693 39.3 

2 -54,350 -200,941 -403,087 -17,384 -13,477 -337,697 37.4 

3 -49,421 -154,261 -358,196 -19,234 -7,539 -306,079 33.4 

4 -39,844 -165,652 -368,348 -16,476 -11,970 -315,472 31.8 

5 -32,823 -120,857 -320,402 -17,905 -6,373 -281,185 27.4 

6 -25,184 -130,057 -329,642 -15,418 -10,219 -289,835 26.2 

7 -21,361 -98,685 -292,091 -16,822 -5,141 -261,814 23.3 

8 -15,143 -106,633 -300,605 -14,451 -8,930 -269,876 22.4 

9 -11,013 -79,675 -263,166 -15,718 -4,211 -241,274 19.5 

10 -5,953 -86,110 -270,976 -13,546 -7,550 -248,760 18.8 

11 -58,152 -173,874 -393,511 -19,221 -6,997 -328,524 37.2 

12 -46,732 -186,909 -404,553 -16,215 -11,310 -338,620 35.2 

13 -43,295 -143,217 -359,401 -18,177 -5,878 -306,869 31.6 

14 -33,549 -154,235 -369,631 -15,383 -10,028 -316,307 30.0 

15 -27,832 -112,634 -321,361 -16,944 -4,787 -281,842 26.0 

16 -20,144 -121,733 -330,692 -14,368 -8,547 -290,568 24.8 

17 -17,274 -92,571 -292,884 -15,948 -3,877 -262,383 22.2 

18 -11,066 -100,394 -301,527 -13,576 -7,373 -270,561 21.3 

19 -7,570 -75,077 -263,840 -14,841 -3,036 -241,795 18.5 

20 -2,536 -81,342 -271,706 -12,730 -6,243 -249,327 17.8 

21 -92,993 -223,753 -388,869 -24,240 -12,171 -326,067 46.9 

22 -81,575 -237,569 -399,602 -21,300 -17,174 -335,926 45.0 

23 -71,733 -182,895 -355,424 -22,825 -10,651 -304,621 39.6 

24 -62,101 -194,718 -365,379 -20,089 -15,441 -313,853 38.0 

25 -49,958 -141,897 -318,154 -21,182 -9,022 -279,896 32.1 

26 -42,442 -151,658 -327,226 -18,702 -13,284 -288,414 30.9 

27 -35,372 -115,178 -290,198 -19,834 -7,766 -260,633 27.0 

28 -29,081 -123,407 -298,614 -17,550 -11,658 -268,622 26.1 

29 -22,054 -91,235 -261,657 -18,524 -6,321 -240,251 22.4 

30 -17,048 -98,123 -269,316 -16,373 -10,040 -247,608 21.8 

Average iLUC (gCO2/MJ) 29.1 
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Figure H-8.  Land Conversions Predicted by the Model for Soy Biodiesel 
 

 
 
 
Land Use Change Effects for Canola Biodiesel 
 
The canola biodiesel land use change results presented in this section were produced 
using GTAP-BIO and the AEZ-EF models.  Starting with the 2004 U.S. canola biodiesel 
production level of 0.0009 billion gallons, staff analysis used 400 million gallons of 
canola biodiesel shock for a total of 0.4009 billion gallons of U.S. canola biodiesel. 
Table H-9 provides details of land cover changes for each of the 30 scenario runs used 
in estimating iLUC values for canola biodiesel.  It provides detailed land conversion for 
forest, pasture, and cropland pasture for all the 30 scenarios.  Worldwide forest 
converted ranges from 0.01 to 0.04 Mha, pasture converted ranges from 0.03 to 0.08 
Mha, and cropland pasture converted ranges from 0.00 to 0.02 Mha.  For the United 
States, forest converted is small (< 0.001 Mha), pasture converted is also small (< 0.001 
Mha), and cropland pasture converted ranges from 0.00 to 0.01 Mha.  The Table also 
includes iLUC values for each of the 30 scenario runs used in the analysis and the 
average of all the runs.  Figure H-9 shows a graphical plot of the land conversions 
detailed in Table H-9. 
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Table H-9. Estimates of Land Converted Predicted and iLUC Results for the 30 
Scenario Runs for Canola Biodiesel 

 
Scenario World-Wide Land Converted (ha) Land Converted in the U. S. (ha) iLUC 

(gCO2/MJ)  Forest Pasture Cropland-
Pasture 

Forest Pasture Cropland-
Pasture 

1 -31,376 -63,349 -360 -1,008 -1,046 252 19.2 

2 -30,599 -64,208 -1,224 -772 -1,308 -550 18.9 

3 -27,354 -54,062 5,787 -820 -743 3,915 16.2 

4 -27,006 -54,708 5,115 -636 -1,084 3,246 16.1 

5 -22,918 -44,919 11,974 -630 -509 7,672 13.1 

6 -22,850 -45,184 11,426 -452 -755 7,103 13.2 

7 -19,925 -38,428 15,989 -524 -348 10,205 11.0 

8 -20,086 -38,416 15,586 -411 -501 9,734 11.2 

9 -16,965 -32,637 19,508 -430 -204 12,498 9.0 

10 -17,369 -32,404 19,201 -320 -367 12,098 9.2 

11 -26,277 -58,645 -511 -988 -700 144 17.2 

12 -25,568 -59,603 -1,368 -734 -1,073 -665 17.0 

13 -22,456 -50,030 5,694 -807 -544 3,830 14.3 

14 -22,005 -50,559 5,000 -617 -818 3,140 14.1 

15 -18,559 -41,493 11,894 -610 -348 7,588 11.5 

16 -18,469 -41,773 11,368 -428 -629 7,033 11.5 

17 -15,956 -34,986 15,944 -531 -188 10,128 9.6 

18 -16,040 -35,094 15,545 -378 -355 9,658 9.7 

19 -13,066 -29,842 19,503 -419 -4 12,444 7.6 

20 -13,387 -29,637 19,193 -293 -188 12,043 7.8 

21 -43,577 -75,214 -135 -1,069 -1,447 412 24.7 

22 -42,642 -76,402 -967 -848 -1,902 -374 24.3 

23 -38,004 -64,229 5,940 -882 -1,107 4,053 20.9 

24 -37,514 -64,928 5,265 -690 -1,466 3,385 20.8 

25 -32,418 -52,635 12,005 -694 -840 7,790 17.1 

26 -32,183 -52,882 11,474 -511 -1,111 7,225 17.1 

27 -28,356 -45,227 15,977 -571 -680 10,291 14.5 

28 -28,549 -45,031 15,579 -499 -841 9,827 14.6 

29 -24,661 -37,934 19,456 -529 -443 12,572 12.0 

30 -24,945 -37,637 19,144 -372 -698 12,187 12.2 

Average iLUC (gCO2/MJ) 14.5 
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Figure H-9.  Land Conversions Predicted by the Model for Canola Biodiesel 
 

 
 

 
 
Land Use Change Effects for Sorghum Ethanol 
 
The sorghum ethanol land use change results presented in this section were produced 
using GTAP-BIO and the AEZ-EF models.  Starting with the 2004 U.S. sorghum ethanol 
production level of 0.0005 billion gallons, staff analysis used an additional 400 million 
gallons of sorghum ethanol shock for a total shock of 0.4005 billion gallons of U.S. 
sorghum ethanol.  Table H-10 provides details of land cover changes for each of the 30 
scenario runs used in estimating iLUC values for sorghum ethanol.  It provides detailed 
land conversion for forest, pasture, and cropland pasture for all the 30 scenarios.  
Worldwide forest converted ranges from 0.002 to 0.004 Mha, pasture converted ranges 
from 0.001 to 0.004 Mha, and cropland pasture converted ranges from 0.12 to 0.14 
Mha.  For the United States, forest converted ranges from 0.000 to 0.002 Mha, pasture 
converted ranges from 0.01 to 0.05 Mha, and cropland pasture converted ranges from 
0.13 to 0.15 Mha.  The Table also includes iLUC values for each of the 30 scenario runs 
used in the analysis and the average of all the runs.  Figure H-10 shows a graphical plot 
of the land conversions detailed in Table H-10.  
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Table H-10.  Estimates of Land Converted Predicted and iLUC Results for the 30 
Scenario Runs for Sorghum Ethanol 

 
Scenario World-Wide Land Converted (ha) Land Converted in the U. S. (ha) iLUC 

(gCO2/MJ)  Forest Pasture Cropland-
Pasture 

Forest Pasture Cropland-
Pasture 

1 -19,249 -35,614 -152,858 -2,877 -2,664 -137,596 26.0 

2 -16,760 -38,348 -154,751 -2,409 -3,270 -139,263 24.6 

3 -15,751 -28,567 -145,808 -2,694 -2,409 -133,051 22.1 

4 -13,519 -30,988 -147,557 -2,212 -3,107 -134,599 20.9 

5 -12,191 -21,125 -137,882 -2,462 -2,048 -127,722 18.2 

6 -10,567 -23,210 -139,478 -2,070 -2,774 -129,137 17.4 

7 -9,777 -16,306 -131,988 -2,194 -1,946 -123,581 15.7 

8 -8,398 -17,960 -133,429 -1,884 -2,450 -124,877 14.9 

9 -7,620 -12,403 -125,912 -2,016 -1,747 -119,163 13.3 

10 -6,473 -13,698 -127,205 -1,704 -2,206 -120,324 12.7 

11 -17,851 -32,199 -153,219 -2,678 -2,045 -137,849 24.9 

12 -15,327 -35,076 -155,134 -2,221 -2,909 -139,510 23.4 

13 -14,546 -25,396 -146,100 -2,505 -1,950 -133,243 21.2 

14 -12,303 -27,711 -147,879 -2,025 -2,531 -134,810 19.8 

15 -11,306 -18,956 -138,181 -2,241 -1,665 -127,936 17.6 

16 -9,505 -20,812 -139,814 -1,823 -2,293 -129,355 16.5 

17 -9,031 -14,594 -132,251 -2,073 -1,505 -123,785 15.1 

18 -7,636 -16,304 -133,710 -1,722 -2,078 -125,074 14.3 

19 -7,152 -10,803 -126,120 -1,938 -1,407 -119,293 12.9 

20 -5,962 -12,120 -127,423 -1,551 -1,800 -120,483 12.2 

21 -24,898 -44,570 -152,056 -3,582 -3,522 -137,229 30.7 

22 -22,380 -47,629 -153,909 -3,085 -4,389 -138,850 29.3 

23 -20,329 -35,449 -145,095 -3,275 -3,142 -132,676 26.0 

24 -18,348 -37,950 -146,774 -2,837 -3,878 -134,173 24.9 

25 -15,973 -27,102 -137,309 -3,002 -2,829 -127,404 21.4 

26 -14,137 -28,937 -138,847 -2,565 -3,462 -128,777 20.3 

27 -12,805 -21,290 -131,479 -2,699 -2,660 -123,295 18.1 

28 -11,480 -22,947 -132,876 -2,396 -3,121 -124,547 17.4 

29 -10,102 -15,827 -125,436 -2,478 -2,370 -118,857 15.2 

30 -8,933 -17,166 -126,713 -2,156 -2,934 -120,001 14.6 

Average iLUC (gCO2/MJ) 19.4 
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Figure H-10. Land Conversions Predicted by the Model for Sorghum Ethanol 
 

  
 

 
Land Use Change Effects for Palm Biodiesel 
 
The palm biodiesel land use change results presented in this section were produced 
using GTAP-BIO and the AEZ-EF models.  Starting with the 2004 U.S. palm biodiesel 
production level of 0.00005 billion gallons, staff analysis used an additional 400 million 
gallons of palm biodiesel shock for a total shock of 0.40005 billion gallons of U.S. palm 
biodiesel.  Table H-11 provides details of land cover changes for each of the 30 
scenario runs used in estimating iLUC values for palm biodiesel.  It provides detailed 
land conversion for forest, pasture, and cropland pasture for all the 30 scenarios.  
Worldwide forest converted ranges from 0.01 to 0.04 Mha, pasture converted ranges 
from 0.03 to 0.08 Mha, and cropland pasture converted ranges from 0.00 to 0.02 Mha.  
For Malaysia_Indonesia, forest converted ranges from 0.03 to 0.05 Mha, pasture 
converted is negligible (<0.00 Mha), and there is no cropland pasture change.  The 
Table also includes iLUC values for each of the 30 scenario runs used in the analysis 
and the average of all the runs.  Figure H-11 shows a graphical plot of the land 
conversions detailed in Table H-11.   
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Table H-11. Estimates of Land Converted Predicted and iLUC Results for the 30 
Scenario Runs for Palm Biodiesel 

 
Scenari

o 
World-Wide Land Converted (ha) Land Converted in 

Malaysia_Indonesia (ha) 
iLUC 

(gCO2/MJ) 

 Forest Pasture Cropland-
Pasture 

Forest Pasture Cropland-
Pasture 

1 -27,918 -65,332 -20,334 -37,243 -5,528 0 79.2 

2 -26,305 -67,289 -20,812 -37,243 -5,528 0 78.5 

3 -23,818 -54,381 -13,565 -35,888 -5,042 0 74.7 

4 -22,417 -55,822 -13,885 -35,888 -5,042 0 74.1 

5 -19,725 -43,189 -7,014 -34,135 -4,423 0 69.5 

6 -18,816 -43,991 -7,168 -34,135 -4,423 0 69.2 

7 -17,168 -35,790 -2,851 -32,643 -3,903 0 65.6 

8 -16,628 -36,388 -2,900 -32,643 -3,903 0 65.3 

9 -15,002 -29,035 688 -30,943 -3,331 0 61.4 

10 -14,782 -29,277 727 -30,943 -3,331 0 61.3 

11 -22,079 -61,993 -20,480 -32,382 -5,265 0 75.1 

12 -20,466 -63,771 -20,968 -32,382 -5,264 0 74.4 

13 -18,463 -51,821 -13,672 -31,232 -4,791 0 70.9 

14 -16,986 -53,203 -13,998 -31,232 -4,791 0 70.3 

15 -14,827 -41,156 -7,076 -29,745 -4,189 0 66.1 

16 -13,986 -41,924 -7,232 -29,745 -4,189 0 65.7 

17 -12,770 -34,175 -2,894 -28,482 -3,693 0 62.4 

18 -12,207 -34,791 -2,942 -28,486 -3,693 0 62.2 

19 -11,146 -27,767 670 -27,042 -3,126 0 58.5 

20 -10,845 -28,093 712 -27,042 -3,126 0 58.3 

21 -42,152 -74,628 -19,930 -47,382 -6,081 0 89.1 

22 -40,448 -76,651 -20,384 -47,382 -6,081 0 88.4 

23 -36,243 -61,188 -13,283 -45,602 -5,565 0 83.5 

24 -34,939 -62,783 -13,579 -45,602 -5,565 0 83.0 

25 -30,447 -48,056 -6,834 -43,305 -4,911 0 77.3 

26 -29,575 -49,077 -6,984 -43,305 -4,911 0 76.9 

27 -26,682 -39,382 -2,753 -41,318 -4,361 0 72.6 

28 -26,203 -39,996 -2,795 -41,318 -4,361 0 72.3 

29 -23,572 -31,265 724 -39,083 -3,747 0 67.7 

30 -23,349 -31,522 766 -39,083 -3,747 0 67.6 

Average iLUC (gCO2/MJ) 71.4 
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Figure H-11. Land Conversions Predicted by the Model for Palm Biodiesel 
(Thousand ha) 

 
  

 
 

 
7.  Results from the Uncertainty Evaluations using Monte Carlo Simulations 
(MCS) 
 
The uncertainty analysis was performed using Monte Carlo analysis.  As described 
earlier, the runs for the Monte Carlo analysis were conducted at the National Energy 
Research Scientific Computing center’s massively parallel computer cluster.  
Parameters from both the GTAP-BIO and AEZ-EF models were used for the uncertainty 
analysis.  This is in contrast to the scenario analysis which used limited variations in the 
values of three of the most important parameters in the GTAP-BIO model to estimate 
iLUC emissions for each biofuel.  Figures H-12 through H-17 provide probability 
distribution plots from the uncertainty analysis for each of the 6 biofuels.  Details of 
distributions and ranges used for all of the parameters is provided in Attachment 4.  
Table H-12 provides a comparison of the averages from the scenario runs with the 
mean values from the uncertainty analysis.  Even with limited variations in the values of 
the three parameters for the scenario runs, the average of the 30 runs for each biofuel 
is not significantly different from the mean iLUC values from the Monte Carlo runs (with 
hundreds of simulations). 
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Table H-12.  Comparison of iLUC Values from Scenario runs and MCS 

 

Biofuel Average from Scenario 
run (gCO2/MJ) 

Mean from Uncertainty 
Analysis (gCO2/MJ) 

Corn Ethanol 19.8 21.8 

Sugarcane Ethanol 11.8 14.1 

Soy Biodiesel 29.1 27.4 

Canola Biodiesel 19.4 13.2 

Sorghum Ethanol 14.5 22.8 

Palm Biodiesel 71.4 72.5 

 
 

Figure H-12. Probability Distribution for Corn Ethanol 
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Figure H-13. Probability Distribution for Sugarcane Ethanol 
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Figure H-14. Probability Distribution for Soy Biodiesel 

 
 
 
  

I-40 



Figure H-15. Probability Distribution for Canola Biodiesel 
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Figure H-16. Probability Distribution for Sorghum Ethanol 
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Figure H-17. Probability Distribution for Palm Biodiesel 
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Attachment 1 
 

Yield Price Elasticity (YPE) in the GTAP-BIO model 
 

YPE is a parameter that has received the most feedback from stakeholders, particularly 
those from biofuel industries.  This is because this parameter has special significance in 
the GTAP-BIO analysis:  it has the largest influence on outputs from the model.  This 
Attachment provides a review of studies and values for YPE reported by various 
authors.  It also details the approach used by staff to consider using a range of values 
for this parameter in the current indirect land use change (iLUC) analysis. 
 
Yield Price Elasticity (YPE) is a parameter in the GTAP-BIO model which determines 
how much crop yield will increase in response to a price increase for the crop.  It 
measures sensitivity of yield with respect to a crop price change assuming all other 
things constant.  For example, if price yield elasticity is 0.25, a 10 percent increase in 
the price of the crop relative to input cost will result in a 2.5 percentage increase in crop 
yield.  
 
Review of Studies 
 
Houck and Gallagher41 pioneered work on YPE.  They used data for corn in the United 
States for the time period 1951-1971.  They employed different methodologies to 
analyze the data and reported values for YPE that ranged between 0.24 – 0.76.  Menz 
and Pardey42 used the same data as Houck and Gallagher but came up with a value of 
0.61 for data from 1951-1971 but reported values close to zero (and even negative) 
when using data from 1972-1980.  Table 1-1 provides a summary of these studies and 
includes three additional studies with their respective reported values for price yield 
elasticity. 
 
Kenney and Hertel43  used a few select studies from Table 1-1 in their analysis and 
reported an average YPE value of 0.25 which has been widely cited by renewable fuel 
producers as the optimal value for this parameter.  To be noted is that in Table 1-1, the 
reported elasticities range from 0.0 to 0.76.  Keeney and Hertel, however, excluded the 
largest values in Table 1-1 (0.76; 0.69; and 0.61) from consideration on the grounds that 
the remaining “estimates rest on their relative modernity.”  They also excluded ‘zero’ 
values and instead used the four remaining estimates (i.e., 0.24, 0.28, 0.27 and 0.22) to 
calculate a simple average value of 0.25 for yield price elasticity.   
 

41
 Houck, J.P., and P.W. Gallagher, “The Price Responsiveness of U.S. Corn Yields,” American Journal of 

Agricultural Economics 58 (1976): 731-734. 
42

 Menz, K.M., and P. Pardey, “Technology and U.S. Corn Yields: Plateaus and Price Responsiveness”. 
American Journal of Agricultural Economics 65 (1983): 558-562. 
43

 Keeney, R. and T. W. Hertel, “The Indirect Land Use Impacts of United States Biofuel Policies:  The 

Importance of Acreage, Yield, and Bilateral Trade Responses”, American Journal of Agricultural 
Economics 91(4) (November 2009): 895–909. 
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Berry44 in a report to the Air Resources Board as part of the Expert Working Group 
(EWG) proceedings, reviewed literature and data from the same studies shown in 
Table 1-1.  Berry concluded that the Houck and Gallagher41 estimates should be 
excluded from the average because they are based on data from a time period 1951 
through1971 and do not reflect more recent data for yield changes.  Berry questioned 
the value of 0.27 for YPE in Choi and Helmberger45 on the ground that this estimate 
was inclusive of technological change, while the authors themselves stated that “yields 
are found to be quite insensitive to price."  When Choi and Helmberger controlled for 
technological improvement via a time-trend, the yield-price correlation was negative.  
Berry, after reviewing these studies concluded that YPE was mostly zero and the 
largest value that could be used was 0.1.  
 

Table 1-1 Literature Estimates of Corn Yield Elasticities 
 

Authors Period Data, Method Elasticity Economy 
Houck & Gallagher41 1951-1971 TS* with log trends 0.76 United States 

Houck & Gallagher41 1951-1971 
TS with log trends & 

AC** 
0.69 United States 

Houck & Gallagher41 1951-1971 TS with linear trends 0.28 United States 

Houck & Gallagher41 1951-1971 
TS with linear trends & 

AC 
0.24 United States 

Menz & Pardey42 1951-1971 
TS with log trends & 

AC 
0.61 United States 

Menz & Pardey42 1972-1980 same as41 0$ & Neg. United States 
Choi & Helmberger45 1964-1988 TS without trend 0.27 United States 
Choi & Helmberber45 1964-1988 TS, OLS+ 0.0-0.27 United States 
Kaufman & Schnell46 1969-1987 TS, OLS 0.02 United States 
Lyons & Thompson47 1961-1973 Pooled time series 0.22 14 countries 
* TS = Time Series, ** AC = Acreage Control, 

$
 Insignificant, 

+
 Ordinary least squares 

 
Since the Berry report was published, there have been additional studies related to 
YPE.  These studies have also reported vastly different estimates of YPE.  Roberts and 
Schlenker48 proposed that all of the relevant observed outcomes (output, yield, land, 
and price) are simultaneously determined in market equilibrium.  They argued that 
ignoring the instrumental variables (or IV) methods and making use of simple correlation 
or Ordinary Least Squares (OLS) techniques would lead to incorrect and misleading 

44
 Berry, S.T., "Biofuels Policy and the Empirical Inputs to GTAP Models," Report to 

California Air Resources Board, evaluating GTAP (2011). 
http://www.arb.ca.gov/fuels/lcfs/workgroups/ewg/010511-berry-rpt.pdf 
45

 Choi J. S. and P. Helmberger, “How Sensitive are Crop Yields to Price Changes and Farm Programs?” 
Journal of Agriculture and Applied Economics 25 (1993):237-244. 
46

 Kaufman, R.K., and S.E. Snell, “A Biophysical Model of Corn Yield: Integrating Climatic and Social 
Determinants,” American Journal of Agricultural Economics, 79 (1997): 178-190. 
47

 Lyons, D.C., and R.L. Thompson, “The Effect of Distortions in Relative Prices on Corn Productivity and 

Exports: A Cross-Country Study,” Journal of Rural Development 4 (1981):83–102. 
48

 Roberts M.J. and W. Schlenker, "Identifying Supply and Demand Elasticities of 

Agricultural Commodities: Implications for the US Ethanol Mandate." National Bureau of Economic 
Research Working Paper (2010)15921.  
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estimates49.  They tested whether yields were themselves serially correlated and their 
analysis rejected this hypothesis.  They concluded that yields were driven by weather 
and not by price.  In a more recent analysis, Berry and Schlenker50 used U.S. state-
level panel data51 and applied instrumental variables (IV) technique to estimate YPE.  
They reported that it was mainly the crop area (extensive margin) that responded to 
changes in prices caused by yield shocks and not the yield itself (intensive margin).  
They reported that the net YPE is not significantly different from zero (no higher than 
about 0.06 while area price elasticity is 0.25-0.30).  The increased yield on existing land 
could be offset by the lower yield on “new land.”  Considering the GTAP-BIO land cover 
structure, if the ratio of the productivity of marginal land to the existing land is 0.66,52 
they concluded that the yield price elasticity for non-marginal land implies a YPE for 
non-marginal land that is no higher than 0.1. 
 
Huang and Khanna53 used U.S. county-specific, historical data for the period 
1977-200754 to estimate yield responses of corn, soybeans and wheat to output prices 
and to changes in climate and technology over time.  They also used instrumental 
variables (IV) regression methods to control for endogeneity of prices and county-
specific fixed effects to control for unobserved location-specific effects on yield.  They 
reported YPE values of 0.06 for soybeans, 0.15 for corn and 0.43 for wheat.  Smith and 
Sumner55 used county level data between1961-2005 for the United States and applied 
ordinary least squares method and reported negative values for yield-price 
elasticities.   They concluded that when corn prices increased, the use of fertilizer and 
pesticides also increased leading to higher yields but apparently not enough because of 
the loss of land productivity due to less crop rotation. 
 
Goodwin et al.56 used district level data for three states (Iowa, Indiana, and Illinois) in 
the United States for the period 1996-2010 for corn and soybeans.  The authors applied 

49
 In Ordinary Least Square (OLS) estimation technique it is assumed the explanatory or independent 

variables (i.e. corn price) are independent from the variable to be explained (i.e. yield). That is, the line of 
causality goes say from price to yield. But when the two set of variables (the dependent and the 
“independent” ones) influence each other at the same time (have simultaneity) then the application of 
OLS is invalid for casual inference.  Instead, instrumental variable methods allow consistent estimates 
when simultaneity is present.  
50

 Berry, S. and W. Schlenker, “Technical Report for the ICCT: Empirical Evidence on Crop Yield 
Elasticities,”: (2010) <http://www.arb.ca.gov/fuels/lcfs/09142011_iluc_sbreport.pdf> 
51 They use U.S. data from the 30 states across the time period 1961-2009. They also use times series 

data for World/Regional (Brazil, China and Argentina and Thailand) to estimate YPE for corn, soybean 
and rise. They find little evidence of large positive yield-price elasticities with the exception of Brazil.   
52

 The ratio of marginal and average productivities measures the productivity of new cropland versus the 
productivity of existing cropland. In GTAP-BIO, the parameter for this ratio is called ETA. In earlier 
versions of the model, ETA = 0.66 in all regions and agro-ecological zones.  
53

 Huang, H. and M. Khanna, “An Econometric Analysis of U.S. Crop Yield and Cropland Acreage: 
Implications for the Impact of Climate Change.” Agricultural and Applied Economics Association Annual 
Meetings, Denver, Colorado (2010). 
54

 Their county level panel dataset includes 3015 continental U.S. counties over 31 time years. 
55

 Smith, A. and D. Sumner, “Estimating the Crop Yield Response to Price: Implications for the 
Environmental Impact of Biofuel Production,” (2011) University of California Davis. Work in Progress.   
56

 Goodwin B., M. Marra, N. Piggott and S. Mueller, “Is Yield Endogenous to Price?  An Empirical 
Evaluation of Inter-and Intra-Seasonal Corn Yield Response,” (2012). 
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the ordinary least squares method and reported YPE of up to 0.008 for the intra-
seasonal price movements and up to 0.25 for the inter-seasonal price changes.57  The 
intra-seasonal price movements were interpreted as the short-term elasticity and the 
inter-seasonal price changes as long-term elasticity.  Using a regression analysis, the 
coefficient of this variable was used to compute intra-seasonal YPE and that of price of 
corn (or soybean) for inter-seasonal YPE.  Pérez58 used Iowa farm level data from 
1960-2004 and applied duality production theory and Bayesian estimation methods and 
reported a yield price elasticity of 0.29 for corn and 0.61 for soybeans.  Table 1-2 
summarizes the various current studies considered for ARB’s evaluation. 
   

Table 1-2. Updated Literature Estimates of YPEs 
 

Authors Period Elasticity Crop Data, Method 

Huang & 
Khanna 

1977-2007 0.15  

U. S. Corn, 
soybean, and 
wheat 

County level 
data, IV≠

 

Smith & Sumner 
1961-2005
  

Neg. & Sig* U. S. Corn 
County level 
data, OLSº 

Berry & 
Schlenker 

1961-2009 0.1, 0 Net± U. S. Corn 
Country-level 
data, IV 

Goodwin, et al. 1996-2010
  

0.01 SR 
0.19-0.27 
LR€

 

I States Corn 
 “I-States” data, 
OLS 

Pérez  1960-2004 0.29 
Iowa Corn and 
soybeans 

Iowa data, 
Duality-Bayesian 

º OLS refers to Ordinary Least Squares 
* Immediate YPE is equal to -0.26 to 0.48; tow-year YPE is equal to -0.14 to 0.42 
±
 Net YPE is not significantly different from zero (no higher than about 0.06).  

€ 
0.006-0.0108 for “intra-seasonal” responsiveness interpreted as short run and 0.19-0.27 for “inter 

seasonal” responsiveness interpreted as long run. “I-States” is comprised of Iowa, Indiana, and Illinois. 
≠ 
Instrumental variable 

   
The Elasticity sub-group of the LCFS Expert Workgroup59 composed of Bruce Babcock, 
Angelo Gurgel and Mark Stowers recommended keeping the central value of the yield 
elasticity with respect to price at 0.25 if only one value was used for all crops and all 
countries.  If this elasticity could be varied, then it should be increased for crops-country 
combinations that could be double-cropped and should be decreased for combinations 
that cannot.  As for the rationale for this recommendation, the group argued that the 
overall conclusion from the literature review is that the short-run (one-year) response of 
United States yield to price is quite inelastic with an average value of somewhere 
between 0.05 and 0.2.  Double cropping and adoption of higher-yielding management 

57
 There is a large variation in their estimate of YPE for the three states in the sample. For example YPE 

for Illinois is three times larger than that of Indiana (0.15 vs. 0.45). 
58

 Pérez, J. F. R., “Essays on the environmental effects of agricultural production,” (Ph.D. dissertation, 
Iowa state University 2012). 
59

 ARB LCFS Expert Workgroup Final Recommendations from the Elasticity Values Subgroup,” (2010), 

http://www.arb.ca.gov/fuels/lcfs/workgroups/ewg/010511-final-rpt-elasticity.pdf 
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techniques were not considered in the Roberts and Schlenker48 study and hence the 
lower-bound in the medium to long run could not be zero and the GTAP-BIO should use 
elasticities that reflect a medium to long-term period instead of short run.  One-year 
estimates common in the literature underestimated the long-run response of yields to 
price, and that farmers have an incentive to adopt higher-yielding seed technologies 
and other management techniques with higher prices but this could take five to 15 
years.  Based on these arguments, the elasticity sub-group recommended a reasonable 
increment to the short-run elasticity to account for long-run response was 0.05, which 
would bring the average value between 0.1 and 0.25.  The group also recommended 
that if the GTAP-BIO model could assign different elasticities to different crops in 
different countries, then setting YPE to 0.175 for countries with no double cropping, 0.25 
for the United States, and 0.3 for Brazil and Argentina would provide a more reasonable 
approximation to reality. 
 
Staff contracted with David Rocke from the University of California, Davis to perform a 
statistical analysis of the data used by some of the researchers in Table 1-2.  David60 
reviewed analysis (and data where available) for Goodwin et al.,56 Perez58, and Berry 
and Schlenker50 and additional studies and concluded that based on methodologically 
sound analyses, yield price elasticities are generally small to zero.  
 
Summary 
 
The assignment of a value for YPE for use in the GTAP-BIO model poses important 
challenges: 
 

• Large majority of data for price and yields are for corn grown in the United 
States.  There are no data for corn production outside the United States. 
Furthermore, most of the analysis has been for data from the Mid-Western 
region of the United States. 

• Researchers use different econometric methods to derive relationship between 
yield and price.  They sometimes report contrasting values even when using the 
same data. 

• Most of the data used in published studies used data for crop yields and prices 
for periods that do not represent the current timeframe for biofuel production for 
the LCFS (2004-2012). 

• Besides corn, GTAP-BIO includes paddy rice, wheat, canola, soybeans, palm, 
sorghum, etc.  As currently used, any input value of YPE is used for all crops 
and regions in the model.  Using YPE derived from corn for all crops (and 
regions) may bias the results one way or the other.  The most optimal approach 
is to use crop and region specific YPEs derived from appropriate econometric 
treatment of data.  However, there are currently no data available to estimate 
YPE by crop and by region.  Hence it is not possible to use regional and crop-
specific YPE in the GTAP-BIO model at the present time. 

60 David Rocke, “Statistical Issues Related to the Low Carbon Fuel Standard”, Report submitted to the California 
Air Resources Board under Contract 13-405 (2014) 
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• The model uses the same value of YPE for irrigated vs. rain-fed crops.  It is 
likely that there are different responses to price changes between these two 
types of agricultural practices in different regions of the world. 

• There is limited data for double-cropping for crops for all regions of the world. 
As suggested by stakeholders, double-cropping can be accounted by using a 
higher input value of YPE.  However, in the current version of the GTAP-BIO 
model, net increase in crop yields includes effects related to price changes, 
crop switching, and extensification.  Any change in the value of YPE must be 
calibrated to ensure that only double cropping effects are accounted by any 
increases in the value of YPE. 

 
Taking all these into consideration and with a wide range of likely values for YPE from 
published literature, staff used a range of values between 0.05 and 0.35 to conduct 
scenario runs for all biofuels studied for the LCFS.  These input values are used for all 
crops and regions for the 30 scenario runs conducted for each of the 6 biofuels. 
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1 Overview 

 The purpose of the agro-ecological zone emission factor model (AEZ-EF) is to estimate 
the total CO2-equivalent emissions from land use changes, e.g., from an analysis of biofuels 
impacts or policy analyses such as estimating the effect of changes in agricultural productivity on 
emissions from land use. The model combines matrices of carbon fluxes (Mg CO2 ha-1 y-1) with 
matrices of changes in land use (ha) according to land-use category as projected by GTAP or 
similar AEZ-oriented models. As published, AEZ-EF aggregates the carbon flows to the same 19 
regions (Table 1) and 18 AEZs (Figure 1) used by GTAP-BIO, the version of GTAP currently 
used by Purdue University researchers for modeling CO2 emissions from indirect land-use 
change (ILUC) (e.g., Tyner, Taheripour et al. 2010)61. The model, however, is designed to work 
with an arbitrary number of regions, as described in section 8.4. 
 The AEZ-EF model contains separate carbon stock estimates (Mg C ha-1) for biomass 
and soil carbon, indexed by GTAP AEZ and region, or “Region-AEZ” (Gibbs and Yui 201162; 
Gibbs, Yui et al. 201463). The model combines these carbon stock data with assumptions about 
carbon loss from soils and biomass, mode of conversion (i.e., whether by fire), quantity and 
species of carbonaceous and other greenhouse gas (GHG) emissions resulting from conversion, 
carbon remaining in harvested wood products and char, and foregone sequestration.64 The model 
relies heavily on IPCC greenhouse gas inventory methods and default values (IPCC 2006)10, 
augmented with more detailed and recent data where available. 

The AEZ-EF model was designed for use with a static comparative economic model, i.e., 
one that starts with a baseline and computes a new equilibrium in one step, rather than as a series 
of steps over time. Handling a dynamic analysis properly would require tracking the carbon 
status of land that may be going through a series of conversions and reversions. This could be 
done if the carbon accounting were performed in the GTAP TABLO code, but this is clearly 
beyond the scope of the current model and report. A very simple approach to using the AEZ-EF 
model with a dynamic economic analysis would be to compute the change in land-cover areas by AEZ 
and region between the starting and ending states and to apply the emission factor model to these changes 
in the same way it is used for the static model. 

1.1 Sinks and sources of greenhouse gas emissions from land use change 

 Following the IPCC GHG inventory guidelines, the AEZ-EF model includes the 
following sources / sinks of greenhouse gas emissions: 

1. Above-ground live biomass (trunks, branches, foliage) 

61 Tyner, W. E., F. Taheripour, Q. Zhuang, D. K. Birur and U. Baldos, “Land Use Changes and Consequent CO2 
Emissions due to US Corn Ethanol Production: A Comprehensive Analysis.” West Lafayette, IN, Dept. of 
Agricultural Economics, Purdue University (2010): 90. http://www.transportation.anl.gov/pdfs/MC/625.PDF. 
62 Gibbs, H. K. and S. Yui, (2011) “New Spatially-Explicit Estimates of Soil and Biomass Carbon Stocks by GTAP 
Region and AEZ,” U. Wisconsin-Madison and University of California-Davis 
63 Gibbs, H., S. Yui and R. J. Plevin,  “New Estimates of Soil and Biomass Carbon Stocks for Global Economic 
Models. Global Trade Analysis Project (GTAP) Technical Paper” No. 33 (2014). GTAP Technical Papers. West 
Lafayette, Indiana, Center for Global Trade Analysis, Department of Agricultural Economics, Purdue University. 
https://www.gtap.agecon.purdue.edu/resources/res_display.asp?RecordID=4344. 
64 A version of this model implemented in the Python language includes estimates of uncertainty in all parameters, 
thereby enabling quantitative analysis of uncertainty in the AEZ-EF model separately or in conjunction with the 
GTAP-BIO model. 
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2. Below-ground live biomass (coarse and fine roots) 
3. Dead organic matter (dead wood and litter) 
4. Soil organic matter 
5. Harvested wood products 
6. Non-CO2 climate-active emissions (e.g., CH4 and N2O) 
7. Foregone sequestration 

 In this report, we use the following definitions and acronyms:  
• Above-ground live biomass (AGLB):  trunk, branches, and foliage 
• Dead organic matter (DOM): standing and downed dead trees, coarse woody debris, and 

litter 
• Above-ground biomass (AGB): AGLB plus DOM 
• Total AGLB: AGLB + understory 
• Total AGB: AGB + understory 
• Below-ground biomass (BGB): coarse and fine roots 
• Soil organic carbon (SOC) 
• Total ecosystem biomass (TEB):  Total AGB + BGB 
• Total ecosystem carbon (TEC): SOC + carbon fraction of TEB 

Table 1. Regions used in the GTAP-BIO and AEZ-EF models. (See also Figure 1.) 

Region ID Description 
USA United States 
EU27 European Union 27 
Brazil Brazil 
Canada Canada 
Japan Japan 
ChiHkg China and Hong Kong 
India India 
C_C_Amer Central and Caribbean Americas 
S_O_Amer South and Other Americas 
E_Asia East Asia 
Mala_Indo Malaysia and Indonesia 
R_SE_Asia Rest of South East Asia 
R_S_Asia Rest of South Asia 
Russia Russia 
Oth_CEE_CIS East Europe and Rest of Former Soviet Union 
Oth_Europe Rest of European Countries 
ME_N_Afr Middle Eastern and North Africa 
S_S_Afr Sub Saharan Africa 
Oceania Oceania 
(Source: Tyner, Taheripour et al. 2010)1 
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1.2 Data sources 

 The AEZ-EF model includes global data that describe carbon stocks in above- and 
below-ground live biomass and in soils beneath forests and pastures. Forest AGLB is derived 
from various remote-sensing and ground-based sources, whereas pasture AGLB is gathered from 
the literature. Soil carbon data are from the Harmonized World Soil Database (HWSD)65, from 
which we produced SOC estimates to depths of 30 cm and 100 cm aggregated for each Region-
AEZ (Gibbs, Yui et al. 2014)2. Below-ground biomass carbon for all land cover types is based 
primarily on root:shoot ratios (Saatchi, Harris et al. 2011)66, except for the pan-tropics. Peatland, 
deadwood, and litter carbon stocks are taken from the literature. (Specific sources are described 
below.) 
 The AEZ-EF model combines these carbon stock data with assumptions about carbon 
dynamics that together determine the CO2-equivalent emissions associated with land-use 
conversion. These assumptions, described later in this report, include: 

• The fraction of soil carbon lost or gained upon conversion 
• Sequestration rates (Mg C ha-1 y-1) for forests (foregone if converted) 
• Growth rates (Mg C ha-1 y-1) for forests growing on onetime pasture or cropland 
• The fraction of conversion achieved using fire 
• The non-CO2 emissions associated with land clearing using fire 
• N2O emissions associated with the loss of soil organic carbon 
• The fraction of forest AGLB that is harvested and remains sequestered in wood products 

at the end of the analytical horizon (currently 30 years). 

2 Carbon stock aggregation 

 The C stock database contains area-weighted averages of above- and below-ground C 
stocks by land cover class, aggregated to Region-AEZ boundaries (Gibbs, Yui et al. 2014)2. 
 The method of aggregation selected affects the emission factors that are generated. 
Computing area-weighted averages is clearly the simplest approach, and does not require 
additional data. However, this method provides a good proxy for land selection only if selection 
is random across each land cover class, or if there is little variance in C stock across each class. 
A more sophisticated approach (though the data are impoverished and not necessarily more 
accurate) would weight C stocks by likelihood of conversion, based on suitability, accessibility, 
evidence from remote sensing analysis, and so on. For example, a simple, first-order approach 
would be to use relative proximity to roadways as a proxy for likelihood of conversion.67 

65 FAO/IIASSA/ISRIC/ISS-CAS/JRC (2009). Harmonized World Soil Database (version 1.1), FAO, Rome, Italy 
and IIASA, Laxenburg, Austria.  
http://www.iiasa.ac.at/Research/LUC/External-World-soil-database/HWSD_Documentation.pdf. 
66 Saatchi, S. S., N. L. Harris, S. Brown, M. Lefsky, E. T. A. Mitchard, W. Salas, B. R. Zutta, W. Buermann, S. L. 
Lewis, S. Hagen, S. Petrova, L. White, M. Silman and A. Morel, "Benchmark map of forest carbon stocks in tropical 
regions across three continents." Proceedings of the National Academy of Sciences (2011). 
 
67 A “road-proximity rule” will not be appropriate throughout the tropics. Depending on historical land use, roads 
may actually reduce the likelihood of clearing in regions with sparse forest cover. It may only be relevant for the 
heart of the Amazon and Congo basins and the Papua province of Indonesia. But roads and ports are planned in 
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 Application of a likelihood-of-conversion criterion produces a preference order for land 
conversion and converts the C stock database from one of average values to one representing 
marginal values. Marginal values are generally scale-dependent, i.e., the marginal land source 
(and thus emissions) will vary as more land is utilized in a region. It would thus be useful to 
explore the variance in marginal emissions across relevant scales, not only of biofuel demand but 
of global land demand under different assumptions regarding food production (e.g., in light of 
crop losses from extreme weather events.) 

2.1 Comparing carbon stocks with those in earlier ILUC modeling 

 We note that the prior emission factor model used by the California Air Resources Board 
(CARB) relied on data from the Woods Hole Research Center (WHRC) and aggregated emission 
factors to slightly different GTAP regional boundaries, based on an estimate of the percentage of 
land conversion in each region that involved particular ecosystem types. For example, if the 
newly cropped land in a given region was previously 40% forest and 60% grassland, it was 
assumed that any addition of cropland projected by GTAP-BIO to occur in that region would be 
converted 40% from forest and 60% from grassland. Thus, although the regional carbon stock 
estimates from the AEZ-EF model can be compared with those of the former model, the use of 
area weighting in the AEZ-EF and historical conversion weightings in the earlier model means 
these two approaches—by definition—estimate different quantities. However, the final emission 
factors are commensurable as both models estimate the emissions associated with biofuel-
induced LUC, albeit using different methods and data. 
 

 
Figure 1. Distribution of agro-ecological zones (AEZs 1-18) and regions used in the GTAP-BIO model. Shades of red, 
green, and blue represent tropical, temperate, and boreal AEZs, respectively. 

2.2 Mapping to GTAP-BIO boundaries and economic uses 

GTAP-BIO considers land to be in one of five usage categories: 
1. Forestry (accessible, by definition) 

these regions so conditions will be dynamic over the next 5-10 years.  Thus we could consider making some rough 
assumptions to see if there is an impact on the results, but this would not necessarily be an improvement. 
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2. Livestock pasture 
3. Cropland (including the subset cropland-pasture) 
4. Unmanaged (non-forest, not in current economic use) 
5. Inaccessible (because of a lack of infrastructure or other restrictions) 

 However, GTAP-BIO considers land competition and conversion only among forestry, 
pasture and cropland; it excludes land deemed unmanaged and inaccessible (Golub and Hertel 
2012)68. Excluding inaccessible forest from the analysis tends to underestimate the conversion of 
forest as a result of price changes (Gouel and Hertel 2006)69. 
 The carbon data used in AEZ-EF have been aggregated to GTAP-BIO boundaries, but 
they include both accessible and inaccessible forests, as well as grasslands other than those used 
for livestock grazing, and thus represent broader resources than those represented in GTAP-BIO. 
Some of the issues involved in these differing representations are discussed below. 

3 Biomass carbon stocks     

3.1 Forestry 

 Ideally, the carbon stocks for each Region-AEZ would represent the same land 
represented by GTAP-BIO, that is, only accessible forests rather than all forests in a given AEZ. 
However, the data that quantify accessible versus inaccessible forest are not spatially explicit, 
but are based on FAO national data and percentages in each category (Gibbs, Yui et al. 2014)2. 
 We followed the approach taken by WHRC and Winrock to produce average C stocks 
that combine accessible and inaccessible forests. We also mask out land identified by the GTAP 
maps as “unmanaged,” since this includes shrublands and grasslands not used for grazing. Forest 
areas are not based on the GTAP definition because the GTAP forest map does not account for 
areas cleared by logging or for other non-agricultural purposes (Gibbs, Yui et al. 2014)2. Thus, 
we use the GTAP-BIO cropland and pasture boundaries but rely on satellite data for forest 
boundaries. 

3.1.1 Below-ground biomass 

 Below-ground biomass stocks are generally estimated using root:shoot ratios, which vary 
by species and region. In CARB’s previous model of ILUC emissions, BGB was included in 
estimates of biomass carbon from the Woods Hole Research Center (WHRC). The new carbon 
stock data (Gibbs, Yui et al. 2014)2 break out above- and below-ground data based largely on 
IPCC (2006)70 recommendations. AEZ-EF model explicitly includes estimates of below-ground 
biomass and the gain or loss thereof for conversions of among forest, pasture, and cropland.  
 It was not possible to have separate belowground and aboveground biomass layers specific 

68 Golub, A. A. and T. W. Hertel, "Modeling land-use change impacts of biofuels in the GTAP-BIO framework." 
Climate Change Economics 03(03) (2012): 1250015. 
69 Gouel, C. and T. Hertel (2006). Introducing Forest Access Cost Functions into a General Equilibrium Model. 
GTAP Research Memoranda, Purdue University. 
https://www.gtap.agecon.purdue.edu/resources/download/2899.pdf. 
70 IPCC (2006). "2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 4: Agriculture, Forestry 
and Other Land Use." 
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for each dataset because not all databases provide this information separately. The following 
methods were used to create separate above- and below-ground biomass values: 

• For data from Saatchi, Harris et al. (2011)6, we created a look-up table based on the 
allometric equation described below to estimate root-to-shoot ratios71. 

• For boreal forests and tropical forests with data from sources other than Saatchi et al. 
(2011)6, we used root-to-shoot ratios based on total tree biomass from the widely used 
IPCC GPG (IPCC 2006)72, as shown in Table 4. Note that AEZs 1-6 indicate tropical 
regions, and AEZs 13-18 indicate boreal regions. In some cases, the values were 
averaged as the translation between AEZs and the IPCC ecological zones were not exact. 

• For temperate forests a root-to-shoot ratio of 0.25 was assumed in all cases.  
  

Forest carbon data for Russia (sourced from WHRC) represent total biomass, including 
AGB, BGB, and understory carbon. We use a default root:shoot ratio of 0.25 to convert the total 
biomass to AGB and BGB, and for this region, we apply a value of 0 Mg ha-1 in the model for 
understory carbon to avoid double-counting. We recognize that this implicitly assigns a 
root:shoot ratio of 0.25 to understory biomass, but any error caused by the small difference in 
this small quantity in a single region is likely of little consequence. 

3.1.2 Carbon stored in dead organic matter 

Forest biomass carbon estimates (including our own database) include only live tree 
trunks, branches, and foliage. In addition to live biomass, forests also often contain a substantial 
quantity of dead organic matter (DOM). For example, according to the US Forest Inventory, 
35% of the total forest carbon pool is in live vegetation, 52% in soil, and 14% in dead organic 
matter, excluding fine woody debris (Woodall, Heath et al. 2008)73. Elsewhere, these ratios vary 
across climatic zones. 

DOM consists of litter and deadwood. Deadwood includes all non-living tree biomass not 
included in litter, including standing dead trees, down dead trees, dead roots, and stumps larger 
than a specific diameter, often 10 cm (Woodall, Heath et al. 2008)13. Although the IPCC implies 
that litter refers to the organic layers on the surface of mineral soils, soil science, by contrast, 
considers litter to be restricted to freshly fallen leaves, and regards decomposing leaves as humus 
(Takahashi, Ishizuka et al. 2010)74. The IPCC guidelines assume that dead organic matter stocks 
are zero for non-forest land-use categories. The Tier 1 IPCC GHG inventory guidelines assume 
that deadwood and litter carbon stocks are in equilibrium, i.e., that there are no net emissions 

71 Root-to-shoot ratios relate the belowground biomass quantities to the aboveground biomass. They are routinely 
used because aboveground biomass in an easier quantity to measure through field plots or remote sensing 
imagery.   The correlations between above and belowground biomass are established through detailed field analysis 
at a limited number of plots (harvesting, drying and weighing the entire plant to weight the biomass). 
72 Using Table 4.4, references included Mokany et al 2006, Lie et al 2003, and Fittkau and Klinge 1997 
73 Woodall, C. W., L. S. Heath and J. E. Smith, "National inventories of down and dead woody material forest 
carbon stocks in the United States: Challenges and opportunities." Forest Ecology and Management 256(3) (2008): 
221-228. 
74 Takahashi, M., S. Ishizuka, S. Ugawa, Y. Sakai, H. Sakai, K. Ono, S. Hashimoto, Y. Matsuura and K. Morisada, 
"Carbon stock in litter, deadwood and soil in Japan’s forest sector and its comparison with carbon stock in 
agricultural soils." Soil Science & Plant Nutrition 56(1) (2010): 19-30. 
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from this pool. However, the inventory guidelines provide estimates for litter but not for 
deadwood.  
 Assuming that deadwood and litter stocks are in equilibrium, conversion of forest to 
pasture or cropland releases the carbon in these pools and ends the processes that replenish these 
pools. Since the biomass stock rates and growth rates we use are net of mortality, the CO2 from 
combustion of dead wood and litter is a source of additional emissions. 

3.1.2.1 Deadwood 

 The quantity of deadwood in a forest depends on several factors; these include the density 
of live trees, the age of the forest, temperature, humidity, harvest frequency, self-thinning 
mortality, time elapsed since the last disturbance, and whether this was fire, which removes dead 
wood, or an event that introduces deadwood, such as blow-downs, diseases, or pests. Because of 
these diverse influences, there is no predictive relationship between the stocks of live tree 
biomass carbon and deadwood carbon (Woodall and Westfall 2009)75. Ratio methods fail 
spectacularly in cases of low live and high dead biomass. Large-scale disturbances are location-
specific, so it is difficult to generalize from these results. 
 To complicate matters further, deadwood is infrequently measured. What empirical data 
do exist are based on diameter measurements, from which volume and carbon are estimated 
(Woodall, Heath et al. 2008)13. The carbon density of deadwood varies with the state of decay, 
adding further uncertainty to the magnitude of this carbon pool. 

The amount of deadwood in forests is highly variable around the world, and range from 0 
to >600 Mg biomass ha-1, but most forests contain 30 to 200 Mg biomass ha-1 of deadwood 
(Richardson, Peltzer et al. 2009)76. Estimates of coarse woody debris (CWD) – fallen dead trees 
and large branches – in tropical forests vary widely from 0 to >60 Mg biomass ha-1 (Baker, 
Honorio Coronado et al. 2007)77. The IPCC defines deadwood as “the carbon in coarse woody 
debris, dead coarse roots, standing dead trees, and other dead material not included in the litter or 
soil carbon pools” (IPCC 2006)10, so CWD is a subset of DOM. 

In a study of deadwood in New Zealand’s forests, Richardson, Peltzer et al. (2009)16 
found that at a plot scale, there was a weak positive relationship between total live tree biomass 
and deadwood, and a negative relationship between the percentage of above-ground biomass as 
deadwood and live tree biomass. However, they conclude:  

At a small scale, in even-aged stands, there should be a negative relationship between live tree biomass and 
deadwood biomass reflecting the reciprocal oscillation of forest biomass between live and dead pools 
(Lambert et al., 1980; Allen et al., 1997). However, in this national-scale analysis, live tree and deadwood 
biomass were weakly positively correlated because plots containing large-sized tree species produced 
larger pieces of deadwood. This positive relationship between live tree and deadwood biomass was also 
retained within forest types because our broad forest types all contain a wide range of tree sizes and 
environments. 

 In the case of New Zealand, they conclude that the mass of deadwood is approximately 
16% of the live tree biomass. For the scale of analysis in GTAP-BIO and the AEZ-EF model, it 

75 Woodall, C. W. and J. A. Westfall, "Relationships between the stocking levels of live trees and dead tree attributes 
in forests of the United States." Forest Ecology and Management 258(11) (2008): 2602-2608. 
76 Richardson, S. J., D. A. Peltzer, J. M. Hurst, R. B. Allen, P. J. Bellingham, F. E. Carswell, P. W. Clinton, A. D. 
Griffiths, S. K. Wiser and E. F. Wright, "Deadwood in New Zealand's indigenous forests." Forest Ecology and 
Management 258(11) (2008): 2456-2466.  
77 Baker, T. R., E. N. Honorio Coronado, O. L. Phillips, J. Martin, G. M. van der Heijden, M. Garcia and J. Silva 
Espejo, "Low stocks of coarse woody debris in a southwest Amazonian forest." Oecologia 152(3) (2007): 495-504. 
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is reasonable to estimate the size of the deadwood pool based on the pool of above-ground live 
biomass. 
 In Japan, Takahashi, Ishizuka et al. (2010)14 found that deadwood carbon stocks for 
coniferous plantations with a history of non-commercial thinning showed 17.1 Mg C ha-1 and 
semi-natural broad-leaved forests showed 5.3 Mg C ha-1 on average, although these values are 
based on limited data.  
 Oswalt, Brandeis et al. (2008)78 found that on the Caribbean island of St. John, deadwood 
materials contributed 8.9±0.8 (SE) Mg C ha-1, while litter contributed a mean of 5.8 ± 0.6 Mg C 
ha-1. 
 Thus, despite the uncertainties, the amount of DOM in forests is clearly non-negative: 
excluding it (which is equivalent to assigning a value of zero) would bias C stock estimates. 
Most of this carbon would be released quickly upon conversion by fire. These C stocks were not 
accounted for in the original ARB ILUC model or in the EPA/Winrock model. 
 Estimates of carbon stored in deadwood used in AEZ-EF are derived from Pan et al. 
(2011)79. The US, Europe, and Canada are shown separately in the Pan et al. data19, and since 
these correspond to regions used in the GTAP-BIO model, the values are adopted directly. For 
other areas, the average values from Pan et al19. for boreal, temperate, and tropical latitudes are 
used according to the latitude of the region, as shown in Table 2. 
Table 2. Estimates of deadwood by region or latitude (Mg C ha-1). 

Region or latitude Deadwood 
USA 10.5 
EU27 2.1 
Canada 21.8 
Boreal 14.3 
Temperate 4.2 
Tropical 27.5 
Source: Pan, Birdsey et al.(2011) 

3.1.2.2 Litter 

 The IPCC gives litter values for two categories of mature forests: broadleaf deciduous 
and needleleaf evergreen. However, their regional boundaries do not conform exactly to AEZs. 
To use these values, three methods must be developed: 

1. A means to map the IPCC spatial aggregation to AEZs 
2. A means to combine the broadleaf deciduous and needleleaf evergreen values into a 

single value 
3. A protocol to adjust the value for mature forests to reflect the forests actually converted 

The AEZ-EF model simply averages the values for broadleaf deciduous and needleleaf evergreen 
forests, and averages the two values (cold and warm) for dry temperate forests and for moist 

78 Oswalt, S. N., T. J. Brandeis and C. W. Woodall, "Contribution of Dead Wood to Biomass and Carbon Stocks in 
the Caribbean: St. John, U.S. Virgin Islands." Biotropica 40(1) (2008): 20-27. 
79 Pan, Y., R. A. Birdsey, J. Fang, R. Houghton, P. E. Kauppi, W. A. Kurz, O. L. Phillips, A. Shvidenko, S. L. 
Lewis, J. G. Canadell, P. Ciais, R. B. Jackson, S. Pacala, A. D. McGuire, S. Piao, A. Rautiainen, S. Sitch and D. 
Hayes, "A Large and Persistent Carbon Sink in the World's Forests." Science 333 (2011): 988-993. 
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temperate forests. Table 3 lists the IPCC’s default values for litter in mature forests. Table 4 lists 
the values used in AEZ-EF, by AEZ. 
Table 3. IPCC default values for litter in mature forests (Mg C ha-1).  

Latitude/humidity Broadleaf deciduous Needleleaf evergreen Average 

Boreal, dry 25 (10–58) 31 (6–86) 28.0 
Boreal, Moist 39 (11–117) 55 (7–123) 47.0 
Cold temperate, dry 28 (23–33)a 27 (17–42) a 27.5 
Cold temperate, moist 16 (5–31) a 26 (10–48) a 21.0 
Warm temperate, dry 28.2 (23.4–33.0) a 20.3 (17.3–21.1) a 24.3 
Warm temperate, moist 13 (2–31)a 22 (6–42) a 17.5 
Subtropical 2.8 (2–3) 4.1 3.5 
Tropical 2.1 (1–3) 5.2 3.7 
Averages of IPCC categories above    
Temperate, dry   25.9 
Temperate, moist     19.3 
(Source: IPCC 2006, Table 2.2)10 

a Values in parentheses marked by superscript “a” are the 5th and 95th percentiles from 
simulations of inventory plots, while those without the superscript indicate the entire range. 
Table 4. Litter values used for forests in AEZ-EF model, by AEZ (Mg C ha-1). 

AEZ Description IPCC Category Litter 
1 Tropical-Arid Tropical 3.7 
2 Tropical-Dry semi-arid Tropical 3.7 
3 Tropical-Moist semi-arid Tropical 3.7 
4 Tropical-Sub-humid Tropical 3.7 
5 Tropical-Humid Tropical 3.7 
6 Tropical-Humid (year round) Tropical 3.7 
7 Temperate-Arid Temperate, dry 25.9 
8 Temperate-Dry semi-arid Temperate, dry 25.9 
9 Temperate-Moist semi-arid Temperate, dry 25.9 
10 Temperate-Sub-humid Temperate, moist 19.3 
11 Temperate-Humid Temperate, moist 19.3 
12 Temperate-Humid (year round) Temperate, moist 19.3 
13 Boreal-Arid Boreal, dry 28.0 
14 Boreal-Dry semi-arid Boreal, dry 28.0 
15 Boreal-Moist semi-arid Boreal, dry 28.0 
16 Boreal-Sub-humid Boreal, Moist 47.0 
17 Boreal-Humid Boreal, Moist 47.0 
18 Boreal-Humid (year round) Boreal, Moist 47.0 
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3.1.3 Understory 

 The forest understory consists of shrubs, herbs, grasses, mosses, lichens, and vines. 
Carbon stocks in the understory increase as gaps appear in the canopy and decrease as the 
canopy closes, so these are inversely proportional to forest carbon stock to a degree (Plantinga 
and Birdsey 1993)80. Thus, for regrowing forests with low carbon densities, the exclusion of 
understory biomass would be expected to underestimate carbon stocks and thus emissions. 
Understory carbon is added separately in AEZ-EF except in the case of Russia, where the 
biomass stock estimates (from WHRC) already include this pool.  
 Woodbury et al. (2007)81 examined carbon sequestration in the US forest sector, and 
suggested that the minimum understory carbon density is about 0.5% of the tree carbon density 
found in mature stands where density is high. Woodbury et al21. note: “The maximum understory 
carbon density is predicted to occur when the plot contains no trees greater than 2.54 cm in 
diameter, and ranges from 1.8 to 4.8 t C ha-1, depending on forest type.” 
 These studies permit us to use the minimum of 0.5% of AGLB or a maximum of 4.8 Mg 
C ha-1, at least in US forests. Some studies note that understory biomass has a negative 
exponential relationship to tree biomass, since canopy openings increase understory growth and 
closed canopies reduce it. Thus any factor multiplied by AGLB is questionable. 
 Telfer (1972)82 finds a grand total of 2.5 to 8.9 Mg biomass (or 1.2 to 4.5 Mg C) per ha in 
Nova Scotia, with mosses comprising a large component.  

In their Amazonian rainforest studies, Nascimento et al. (2002)83 find an average of 1.28 
Mg biomass ha-1 of stemless plants plus 8.30 Mg biomass ha-1 of lianas (woody vines that hang 
from trees), totaling 9.6 Mg biomass, or about 4.8 Mg C ha-1, in addition to the large and small 
trees. They conclude that biomass in herbs, epiphytes, and climbing vines are less abundant in 
the Amazonian rainforest than in many other neotropical forests, and suggest that a value of 4.5 
to 5 Mg C ha-1 for understory carbon in tropical rainforests would be conservative. 
 Cummings et al. (2002)84 find a mean biomass of live "non-tree" components in the 
Brazilian Amazon of equal to 22 Mg biomass or about 11 Mg C ha-1. This includes palms that 
they consider "non-tree" species. They calculate a total of 18.5 Mg biomass ha-1 of non-tree live 
biomass (seedlings + palms + vines) in open forest, 17.7 Mg biomass ha-1 in dense forest, and 
about 40 Mg biomass ha-1 in ecotone forest (edge forests in contact with savanna and any of the 
other classes of forest formations).  

Table 5 shows the estimates of understory biomass used in AEZ-EF. For boreal forests 
and temperate forests, we use a value of 3 Mg C ha-1, a round value approximately in the middle 
of the ranges suggested by Telfer (1972)22 and Woodbury et al. (2007)21, respectively. For 

80 Plantinga, A. J. and R. A. Birdsey, "Carbon fluxes resulting from U.S. private timberland management." Climatic 
Change 23(1) (1993): 37-53. 
81 Woodbury, P. B., J. E. Smith and L. S. Heath, "Carbon sequestration in the U.S. forest sector from 1990 to 2010." 
Forest Ecology and Management 241(1-3) (2007): 14-27. 
82 Telfer, E. S., "Understory biomass in five forest types in southwestern Nova Scotia." Canadian Journal of Botany 
50(6) (1972): 1263-1267. 
83 Nascimento, H. E. M. and W. F. Laurance, "Total aboveground biomass in central Amazonian rainforests: a 
landscape-scale study." Forest Ecology and Management 168(1-3) (2002): 311-321. 
84 Cummings, D. L., J. Boone Kauffman, D. A. Perry and R. Flint Hughes, "Aboveground biomass and structure of 
rainforests in the southwestern Brazilian Amazon." Forest Ecology and Management 163(1-3) (2002): 293-307. 
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tropical forests, we use the mean value (11 Mg C ha-1) found by Cummings et al. (2002)24 for the 
Brazilian Amazon.  
Table 5. Understory carbon values used in AEZ-EF (Mg C ha-1). 

Latitude Mg C ha-1 
Boreal 3.0 
Temperate 3.0 
Tropical 11.0 

3.1.4 Carbon stored in harvested wood products (HWP) 

 Some harvested forest carbon remains sequestered in wood products for the full analytic 
time horizon used in AEZ-EF, 30 years. To estimate the carbon remaining after this period 
requires estimates of the volume of wood harvested, the fraction that is converted to long-lived 
products, and the fate of those products over time, as well as the fractions added to landfills and 
the fractions of the landfill biomass sequestered long term, emitted as CH4, or combusted for 
energy generation either as biomass or CH4. 
 AEZ-EF uses values derived from a study by Earles, Yeh, and Skog (2012)85, listed in 
Table 6, based on the values shown in Figure 2. 

 
Figure 2. Fraction of AGLB remaining in HWP after 30 years.  
Source: Earles, Yeh and Skog (2012)25 

We note that the fraction of HWP that remains sequestered after 30 years is lower than the 
fraction originally harvested because some wood is lost in the production of wood products. The 
model currently uses a single parameter to represent both the reduction in fuel load and long-
term sequestered carbon. However, since the wood that is removed but not sequestered is in 
many cases combusted, we feel that this is an acceptable approximation. We also note that 
Earles, Yeh, and Skog (2012)25 do not include landfill emissions of CO2 or CH4, nor (obviously) 
whether the CH4 is vented or captured for energy production. 

85 Earles, J. M., S. Yeh and K. E. Skog, "Timing of carbon emissions from global forest clearance." Nature Clim. 
Change 2 (2012). 
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3.2 Pasture 

 Pasture carbon stock values are based on IPCC 200610 GHG Inventory Guidelines, using 
Tier I defaults for grasslands. Table 7 lists IPCC grassland biomass data (IPCC 2006, Table 
6.4)10; Table 8 shows how these values are mapped to AEZs in the AEZ-EF model. 
Table 6. Weighted fraction of AGLB carbon remaining after 30 years. 
(weighted by total above ground biomass in each country). 

Region HWP fraction  Region HWP fraction 
Brazil 7%  Oceania 13% 
C_C_Amer 5%  Oth_CEE_CIS 30% 
Canada 28%  Oth_Europe 34% 
ChiHkg 6%  R_S_Asia 3% 
E_Asia 6%  R_SE_Asia 3% 
EU27 35%  Russia 35% 
India 2%  S_O_Amer 5% 
Japan 7%  S_S_Afr 2% 
Mala_Indo 4%  USA 36% 
ME_N_Afr 9%    
 
Table 7. IPCC grassland biomass data (Mg dry biomass ha-1).  

Zone ID Latitude Humidity Peak AGLB root:shoot BGB Total 
1 Boreal Dry & Wet 1.7 4.0 6.8 8.5 
2 Temperate Cold, dry 1.7 2.8 4.76 6.46 
3 Temperate Cold, wet 2.4 4. 0 9.6 12.0 
4 Temperate Warm, dry 1.6 2.8 4.48 6.08 
5 Temperate Warm, wet 2.7 4.0 10.8 13.5 
6 Tropical Dry 2.3 2.8 6.44 8.74 
7 Tropical Moist & wet 6.2 1.6 9.92 16.12 
8 Temperate Dry (avg cold & warm) 1.65 2.8 4.62 6.27 
9 Temperate Wet (avg cold & warm) 2.55 4.0 10.2 12.75 
Source: IPCC 200610 GHG Inventory Guidelines, table 6.4. The IPCC indicates a nominal estimate of 
error of ±75% (two times the standard deviation, as a percentage of the mean) for the total biomass 
stocks. 

Table 8. Grassland biomass data used in AEZ-EF. 

AEZ Latitude Humidity Zone ID AGB BGB Total 
1 Tropical Arid 6 2.3 6.44 8.74 
2 Tropical Dry semi-arid 6 2.3 6.44 8.74 
3 Tropical Moist semi-arid 6 2.3 6.44 8.74 
4 Tropical Sub-humid 7 6.2 9.92 16.12 
5 Tropical Humid 7 6.2 9.92 16.12 
6 Tropical Humid (year round) 7 6.2 9.92 16.12 
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7 Temperate Arid 8 1.65 4.62 6.27 
8 Temperate Dry semi-arid 8 1.65 4.62 6.27 
9 Temperate Moist semi-arid 8 1.65 4.62 6.27 
10 Temperate Sub-humid 9 2.55 10.2 12.75 
11 Temperate Humid 9 2.55 10.2 12.75 
12 Temperate Humid (year round) 9 2.55 10.2 12.75 
13 Boreal Arid 1 1.7 6.8 8.5 
14 Boreal Dry semi-arid 1 1.7 6.8 8.5 
15 Boreal Moist semi-arid 1 1.7 6.8 8.5 
16 Boreal Sub-humid 1 1.7 6.8 8.5 
17 Boreal Humid 1 1.7 6.8 8.5 
18 Boreal Humid (year round) 1 1.7 6.8 8.5 
Source: Based on IPCC grassland data (Mg dry matter ha-1). The column labeled “Zone ID” links this table to IPCC 
default values in the preceding table. 

3.3 Cropland 

To estimate the AGB on cropland after conversion from pasture, cropland pasture, or forest, or of 
cropland prior to reversion to these categories, prior versions of AEZ-EF used an estimate of 
annual net primary productivity (NPP) of C4 plants86, estimated using the Terrestrial Ecosystem 
Model (TEM) by AEZ and by region. These are the same data used in GTAP-BIO to estimate the 
relative productivity of newly converted cropland. 
In the current version of the model, the post-conversion yield for each crop is computed using 
GTAP-BIO’s endogenous projections of production and area harvested, dividing the former by 
the latter to produce yield by crop (sector), region, and AEZ (Mg biomass ha-1). This approach 
allows any uncertainties that propagate through GTAP-BIO to its projections of yield (e.g., in 
response to price changes) to be transmitted to the AEZ-EF model so the two models use 
identical yield assumption. In addition, yield is now crop- and location- specific. 
Table 9. Parameters used to compute total biomass carbon from crop yield. 

Crop Dry fraction Harvest Index AGB-C factor Root:Shoot Total C Factor 
Corn grain 0.87 0.53 0.74 0.18 0.87 
Corn Silage 0.26 1.00 0.12 0.18 0.14 
Soybean 0.92 0.42 0.99 0.15 1.13 
Oats 0.92 0.52 0.80 0.4 1.11 
Barley 0.9 0.50 0.81 0.5 1.22 
Wheat 0.89 0.39 1.03 0.2 1.23 
Sunflower 0.93 0.27 1.55 0.06 1.64 
Hay 0.85 1.00 0.38 0.87 0.72 

86 From http://www.biology-online.org/dictionary/C4_plant: A C4 plant is one in which the CO2 is first fixed into a 
compound containing four carbon atoms before entering the Calvin cycle of photosynthesis. A C4 plant is better 
adapted than a C3 plant in an environment with high daytime temperatures, intense sunlight, drought, or nitrogen or 
CO2 limitation. 
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Sorghum grain 0.87 0.44 0.89 0.08 0.96 
Sorghum silage 0.26 1.00 0.12 0.18 0.14 
Cotton 0.92 0.40 1.04 0.17 1.21 
Rice 0.91 0.40 1.02 0.46 1.49 
Peanuts 0.91 0.40 1.02 0.07 1.10 
Potatoes 0.20 0.50 0.18 0.07 0.19 
Sugarbeets 0.15 0.40 0.17 0.43 0.24 
Sugarcane 0.3 0.78 0.17 0.18 0.20 
Tobacco 0.80 0.60 0.60 0.80 1.08 
Rye 0.9 0.50 0.81 1.02 1.64 
Beans 0.76 0.46 0.74 0.08 0.80 

(Source: West, Brandt, et al. 2010, adjusted as per email exchange with T. West.)87 
To compute the average amount of biomass held out of the atmosphere over the course of a year, 
we apply the factors in Table 9, as per West et al27. (West, Brandt et al. 2010)27. A per-crop 
“crop carbon expansion factor” for each crop is computed as follows: 

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 =
𝐷𝐷𝐶𝐶𝐷𝐷𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 ∗ 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 ∗ (1 + 𝑅𝑅𝐶𝐶𝐶𝐶𝐶𝐶𝑅𝑅ℎ𝐶𝐶𝐶𝐶𝐶𝐶𝑅𝑅𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶)

𝐻𝐻𝐶𝐶𝐶𝐶𝐻𝐻𝐻𝐻𝐶𝐶𝐶𝐶𝐻𝐻𝐶𝐶𝐻𝐻𝐻𝐻𝐶𝐶
 

Where DryFraction is the portion of the harvested crop that is dry matter, CarbonFraction is the 
constant 0.45 for all crops, RootShootRatio is the mass ratio of roots to above-ground biomass, 
and harvest index is the fraction of above-ground biomass removed at harvest. The values used 
are presented in the table below are based on West, Brandt et al. (2010)27, with a couple of 
modifications. The sugarcane dry fraction (originally 0.7) has been changed to 0.3 based on other 
literature and confirmation of this error via email with the paper’s lead author, Tristam West. As 
per his email, the root:shoot ratio for rye has also been modified. Finally, the harvest index for 
sugarcane has been changed to 0.78 based on Leal, Galdos, et al. (2013)88. 
Finally, the CropCarbonExpansionFactor is multiplied by the harvested yield computed from 
GTAP to produce a post-simulation estimate of crop biomass carbon stock at the time of harvest. 
This value is divided by 2 a produce an average amount of carbon held out of the atmosphere 
over the course of a year.  
Oil palm is treated separately from row crops since the tree carbon is cannot be computed from 
crop yield. In this case, we assigned a constant above-ground carbon value of 34.9 Mg C ha-1, 
based on an analysis of palm oil produced for the USEPA (Harris 2011)89, which uses a value of 
128 Mg CO2 ha-1 for oil palm. 
The crops broken out in the GTAP-BIO model include paddy rice, wheat, sorghum, soybeans, 
palm, and rapeseed. Additionally, the “Other coarse grains” sector is mostly corn (and treated as 
though 100% corn); the Sugar Crop sector includes both sugar cane and sugar beets; the Other 

87 West, T. O., C. C. Brandt, L. M. Baskaran, C. M. Hellwinckel, R. Mueller, C. J. Bernacchi, V. Bandaru, B. Yang, 
B. S. Wilson, G. Marland, R. G. Nelson, D. G. D. L. T. Ugarte and W. M. Post, "Cropland carbon fluxes in the 
United States: increasing geospatial resolution of inventory-based carbon accounting." Ecological Applications 
20(4) (2010): 1074-1086. 
 
88 Leal, M. R. L. V., M. V. Galdos, F. V. Scarpare, J. E. A. Seabra, A. Walter and C. O. F. Oliveira, "Sugarcane 
straw availability, quality, recovery and energy use: A literature review." Biomass and Bioenergy 53 (2013): 11-19. 
89 Harris, N. (2011). Revisions to Land Conversion Emission Factors since the RFS2 Final Rule, Winrock 
International report to EPA. 
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Oilseeds sector includes all oilseeds other than soybeans, sunflowers; and Other Agriculture 
includes all other crops. 
Table 10. Other parameters used to compute total biomass carbon from crop yield for crops. 

Crop Dry fraction Harvest Index AGB-C factor Root:Shoot Total C Factor 
Rapeseed 0.70 0.35 0.90 0.18 1.06 
OthAgri 0.71 0.54 0.59 0.31 0.77 
Oth_Oilseeds 0.85 0.35 1.10 0.13 1.25 
Sugar_Crops 0.23 0.59 0.17 0.31 0.22 

(Various sources described below.) 
The version of GTAP-BIO used to develop the model includes the following food sectors: 
Paddy_Rice, Wheat, Sorghum, Oth_CrGr, Soybeans, Palmf, Rapeseed, Oth_Oilseeds, 
Sugar_Crop, and OthAgri. The sectors Paddy_rice, Wheat, Sorghum, Oth_CrGr, and Soybeans 
were mapped to the corresponding rows in Table 9 for Rice, Wheat, Grain Sorghum, Corn, and 
Soybean, respectively. Values for other crop sectors, shown in Table 10 were developed as 
follows: 
The West et al. (2010)27 paper doesn't offer data on all the individual crops represented in the 
current GTAP-BIO model (e.g., it is missing rapeseed), and the model also has three aggregated 
sectors—Oth_CrGr, Oth_Oilseeds, and Oth_Agri—that must also be converted to C. Values for 
other crop sectors, shown in Table 10 were developed as follows: 

• Rapeseed parameters are taken from the literature: harvest index approximated at 0.35 
from (Sultana, Ruhul Amin et al. 2009)90; dry fraction estimated at 0.9091; root:shoot 
ratio is estimated at 0.1892. 

• Oth_CrGr is treated as 100% corn (since several other grains have been split out already) 
• Oth_Oilseeds parameters are averaged from the values for soybean, sunflower, and 

rapeseed. 
• OthAgri parameters are averaged from all crops shown in Table 9 plus rapeseed from 

Table 10. (The individual parameters in the first three columns were averaged and the 
final column, total C carbon is computed from these averages.) 

• As noted above, oil palm is treated differently since it is a tree from which only the fruit 
is harvested.  

Computing post-simulation changes in crop biomass in this manner has required the addition of 
TABLO code which can be built into the main GTAP.TAB file, or run as a post-processor. The 
separate version of the code, (cropcarbon.tab) is presented in section 8.5. This code reads the 
post-simulation file from GTAP (gtap.upd) to estimate crop biomass for all changes in cropland 
area. 

90 Sultana, S., A. K. M. Ruhul Amin and M. Hasanuzzaman, "Growth and Yield of Rapeseed (Brassica campestris 
L.) Varieties as Affected by Levels of Irrigation." American-Eurasion Journal of Scientific Research 4(1) (2009): 
34-39. 
91 See http://www.hort.purdue.edu/newcrop/afcm/canola.html and http://www.canolacouncil.org/crop-
production/canola-grower's-manual-contents/chapter-11-harvest-management/chapter-11.  
92 http://ec.europa.eu/environment/soil/pdf/som/Chapters7-10.pdf, Table 1. 
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3.3.1 Cropland-Pasture 

 The cropland-pasture category is a subcategory of cropland in GTAP-BIO. This land-use 
category is included in the GTAP 7 database only for the US and Brazil. Cropland-pasture is 
poorly characterized. According to the USDA93:  

Cropland used only for pasture generally is considered in the long-term crop rotation, as being tilled, 
planted in field crops, and then re-seeded to pasture at varying intervals. However, some cropland pasture is 
marginal for crop uses and may remain in pasture indefinitely. This category also includes land that was 
used for pasture before crops reach maturity and some land used for pasture that could have been cropped 
without additional improvement. Cropland pasture and permanent grassland pasture have not always been 
clearly distinguished in agricultural surveys. 

 Given the broad range of land that might be considered cropland-pasture, it is challenging 
to assign carbon stocks to this category. Because management of cropland-pasture ranges from 
long-term crop rotation to permanent grassland pasture, we do not estimate carbon stocks for 
cropland pasture; instead we simply assume an emission factor equal to half the pasture-to-
cropland emission factor for the same Region-AEZ. This assumption is also supported by IPCC 
SOC stock change factors for reduced tillage and no-till. These are assumed to produce a 2–15% 
and 10–22% increase in soil carbon, respectively, compared to full conventional tillage. We 
assume that cropland-pasture would likely fit into reduced or no-till management, and that 
conversion to crop production requires tillage.  

3.3.2 Conservation Reserve Program 

 Conservation Reserve Program (CRP) lands include forest and shrub cover in addition to 
grasslands. Returning CRP land to crop production leads to carbon losses from tillage, foregone 
soil carbon sequestration, and increased N2O emissions (Gelfand, Zenone et al. 2011)94. Gelfand, 
Zenone et al34. estimate that the carbon debt repayment period for converted CRP land under no-
till management is 29 to 40 years for corn–soybean and continuous corn crops, respectively, and 
89 to 123 years under conventional tillage. In contrast, they project modest, immediate GHG 
savings from conversion of CRP land to production of cellulosic biofuel feedstocks. 
 GTAP-BIO does not consider conversion of CRP land, and the current version of AEZ-
EF does not model emissions caused by restoring this land to production. 

4 Soil carbon stocks 

 The data provided by Gibbs, Yui et al. (2014)2 include soil carbon stock estimates to both 
30 and 100 cm depths by aggregating data from the Harmonized World Soil Database (HWSD)5 
to AEZ and region boundaries, and filtering out areas categorized as wetlands. In addition, lands 
with carbon stocks greater than 500 Mg C ha-1 were filtered out for Malaysia and Indonesia. (The 
treatment of emissions from peatland conversion is presented in section 6.1.8.) 

93 See http://www.ers.usda.gov/data/majorlanduses/glossary.htm#cropforpasture 
94 Gelfand, I., T. Zenone, P. Jasrotia, J. Chen, S. K. Hamilton and G. P. Robertson, "Carbon debt of Conservation 
Reserve Program (CRP) grasslands converted to bioenergy production." Proceedings of the National Academy of 
Sciences 108(33) (2011): 13864-13869. 
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 AEZ-EF uses estimates of soil C change to 30 cm of depth for all transitions, and adds to 
this estimates of subsoil (30 – 100 cm) for temperate regions, the only regions for which we have 
found data. 

5 Land cover transitions 

 Since GTAP-BIO does not allow for conversion of unmanaged land to or from managed 
land, all land use changes are projected (by model definition) to occur within the pool three land-
use classes—forestry, livestock pasture, and cropland—and the sum of the changes is 
approximately zero in each Region-AEZ combination. We note that GTAP-BIO represents 
cropland-pasture as a type of crop; it can transition only to and from other crops.  
GTAP-BIO results include the area in each crop or land use in the new equilibrium. Subtracting 
the corresponding values from the base year data (file basedata.har) yields the net changes in 
each crop or land category. Emissions from land-use change, however, depend on the specific 
transitions (e.g., forest to pasture, forest to cropland, cropland-pasture to cropland), so we must 
deduce these transitions from the net area changes provided by GTAP-BIO. 
The handling of land transition sequences was substantially revised in AEZ-EF v52: 

• There are now 20 distinct transition sequences modeled, as shown in Table 11. Land area 
changes area allocated to these transition sequences in the order shown in Table 12.  

• The CO2e emissions from these transitions are calculated in the Forest and Pasture 
worksheets, which were therefore also modified in v52.  

• The new EF (emission factors) worksheet consolidates the final emission factors for each 
of the transitions, based on calculations in the Forest and Pasture worksheets. 

• The Results worksheet now has 20 emissions matrices that multiply the corresponding 
matrices from the EF and Transition worksheets, yielding emissions (Mg CO2e) for each 
Region-AEZ combination.  

• The figure at the bottom of the Results worksheet has been updated to show the 
emissions or sequestration associated with each transition sequence in each region, as 
shown an example in Figure 3, for soybean biodiesel.  

 
Figure 3. Example figure from "Results" worksheet, showing emissions by transition sequence for a trial run for soybean 
biodiesel. 
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Table 11. Transition sequences modeled 

Forest to annuals Forest to perennials Forest to palm Forest to pasture  
Pasture to annuals Pasture to perennials Pasture to palm Pasture to forest 
Annuals to forest Annuals to pasture Annuals to perennials Annuals to crop-past 
Perennials to forest Perennials to pasture Perennials to annuals Perennials to crop-past 
Crop-past to Annuals Crop-past to perennials Sugarcane to palm Palm to sugarcane 
 
The transition sequences are processed in the following order, intended to represent the most 
likely to the least likely transitions, with the exception that oil palm on peat is handled first as a 
special case, as described in the next section.  
In each step, all allowable land is allocated from the first category to the second in region-AEZs 
where the first category loses area and the second gains area. The quantity allocated is the 
minimum of the absolute value of the two changes, i.e., the largest quantity allowed by this pair 
of changes. For example, if cropland-pasture loses 10 ha (area change of -10) and annual crops 
gain 15 ha (area change of +15), the most that could transfer between these is min(abs(-10), 
abs(15)) = min(10, 15) = 10 ha. As the transition sequences are processed, the land allocated at 
each step is subtracted from the total change remaining for each land category. 
Table 12. Order of allocation of land to transition sequences 

1. Forest to palm (on peatland) 
2. Pasture to palm (on peatland) 
3. Forestry to palm (on mineral soil) 
4. Annuals to cropland-pasture 
5. Perennials to cropland-pasture 
6. Cropland-pasture to annuals 
7. Cropland-pasture to perennials 
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8. Annuals to perennials 
9. Perennials to annuals 
10. Sugarcane to oil palm 
11. Oil palm to sugarcane 
12. Annuals to pasture 
13. Perennials to pasture 
14. Pasture to annuals 
15. Pasture to perennials 
16. Forest to pasture 
17. Pasture to forest 
18. Forest to annuals 
19. Forest to perennials 
20. Annuals to forest 
21. Perennials to forest 

 

5.1 Net changes may underestimate emissions 

 GTAP-BIO reports the net changes in land use between the initial equilibrium and 
equilibrium reached after a shock is applied. This change may underestimate the climate effects 
of underlying changes. For example, if 1,000 ha were converted from forest to pasture while 
another 1,000 ha were simultaneously converted from pasture to forest, the net LUC would be 0 
ha. However, since carbon is emitted much more quickly during deforestation than it can be re-
sequestered by growing biomass, the total additional CO2 in the atmosphere can remain elevated 
for longer than our 30-year time horizon. 

5.2 Deforestation versus avoided afforestation 

 The GTAP-BIO model provides projected increases and decreases in forestry land by 
AEZ and region. To compute the emissions from these changes, we consider the baseline rates of 
deforestation and afforestation in each region, and compute a weighted average for emission (or 
sequestration) given the prevalence of each type of conversion. We take estimates of the fraction 
of forest conversion attributable to afforestation and deforestation from Pan, Birdsey et al. 
(2011)19 and assign them to the corresponding regions in the model (Table 13). The deforestation 
fraction is the deforested area divided by the sum of the areas deforested and afforested. The 
afforestation fraction is simply one minus the deforestation fraction. 
 The emission factor for forest-to-cropland is the weighted average of the emission factors 
for deforestation and avoided afforestation. The “sink” factor for cropland-to-forest conversion is 
the same in magnitude but with the opposite sign. (And forest-to-pasture and pasture-to-forest 
are analogous.) 
Table 13. Fraction of forest change attributable to deforestation, by GTAP-BIO region. 
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Region % Deforest. Description 
Brazil 96%  
C_C_Amer 96%  
Canada 94%  
ChiHkg 0%  
E_Asia 12% Temperate average 
EU27 14% Average Boreal / Temperate 
India 55%  
Japan 12%  
Mala_Indo 99%  
ME_N_Afr 83%  
Oceania 66% Average Australia / NZ 
Oth_CEE_CIS 14% Average Boreal / Temperate 
Oth_Europe 14% Average Boreal / Temperate 
R_S_Asia 55%  
R_SE_Asia 55%  
Russia 4.7% Average Asian / Euro Russia 
S_O_Amer 96%  
S_S_Afr 83%  
USA 24%   
(Sources: Pan et al. 201119 for all except Mala_Indo, which was estimated by Jacob Munger, U. 
Wisconsin, based on data from Tropenbos International. Values were mapped to GTAP-BIO regions by 
the authors.) 

6 Emissions from land cover conversion 

The AEZ-EF model treats all emissions from land cover conversion as though they occurred 
instantaneously, much as GTAP does when computing a new economic equilibrium. These up-
front emissions from LUC are amortized linearly over 30 years. The choice of amortization 
period is subjective; legislation in the EU requires using 20 years. An alternative approach would 
be to track cumulative radiative forcing until some date in the future, accounting for both 
emissions and atmospheric decay of GHGs (see, e.g., O'Hare, Plevin et al. 2009)95. Using the 
latter approach results in greater relative warming from ILUC compared to simple amortization. 
AEZ-EF uses the simpler amortization approach, which is consistent with regulations in the US. 
We follow the IPCC GHG inventory approach to estimate emissions (IPCC 2006)10. For each 
Region-AEZ combination, we estimate the following in metric tonnes of carbon or CO2 per ha: 

1. Changes in carbon stocks above- and below-ground, including biomass and soil 
2. The portion of above-ground carbon sequestered in harvested wood products 
3. CO2 and CO2-equivalent non-CO2 emissions from land cleared by fire 

95 O'Hare, M., R. J. Plevin, J. I. Martin, A. D. Jones, A. Kendall and E. Hopson,  "Proper accounting for time 
increases crop-based biofuels' greenhouse gas deficit versus petroleum." Environmental Research Letters 4(2) 
(2009): 024001. 
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4. N2O emissions associated with loss of soil organic carbon 
5. Carbon emitted as CO2 through decay processes 
6. Foregone sequestration 

 For each land cover transition sequence, we sum all emissions and sinks to produce an 
emission factor (EF) in Mg CO2e ha-1. The emission factor for each Region-AEZ combination is 
multiplied by the corresponding hectares projected by GTAP-BIO to be gained or lost for each 
land cover change sequence. The sum of these emissions and sinks is amortized linearly over the 
analytic horizon and divided by the quantity of additional biofuel modeled in GTAP-BIO to 
produce an ILUC factor in units of g CO2e MJ-1. 
Section 6.1 describes the basic approach to handling changes in carbon stocks for each land-
cover transition category. Section 6.2 discusses carbon sequestration in harvested wood products. 
Section 6.3 covers emissions from land clearing by fire. Section 6.4 discusses accounting for 
foregone carbon sequestration when trees are removed. Section 6.5 discusses soil carbon changes 
and N2O emissions resulting from the loss of soil organic matter. 

6.1 Changes in carbon stocks 

Table 14 summarizes the carbon stocks considered for each type of conversion. The carbon 
accounting details are provided below. 
Table 14. Summary of carbon stock changes counted for each land cover transition. 

 AGB BGB SOC Foregone 
sequestration HWP 

Forest to cropland      

Forest to pasture      

Pasture to cropland      

Cropland to forest      

Cropland to pasture      

Pasture to forest      

Cropland-pasture to cropland      

 

6.1.1 Changes in crop standing biomass 

The total change in crop biomass is now imported from a data file generated by the new 
LUC.exe program, which must be run after GTAP completes (see sections 3.3 and 8.5.) 

6.1.2 Conversion of forest to cropland 

 To account for emissions from the conversion of forests to cropland, we consider CO2 
emissions (and where burning is used, non-CO2) from AGLB, BGB, deadwood, litter, and 
understory; CO2 emissions from loss of SOC; foregone sequestration; and sequestration in 
harvested wood products, while accounting for the carbon residing in the crops after conversion. 
The calculations of changes in each pool are described below. 
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6.1.3 Conversion of forest to pasture 

 For forest-to-pasture conversion, we assume the same foregone sequestration rate and 
burning-related emissions as in forest-to-cropland transitions. We then assume a change in 
biomass to the pasture value for the relevant Region-AEZ. This is essentially the same as the 
modeling of forest-to-cropland, except that we assume no change in soil C, and the pasture 
regrowth results in a higher "replacement crop" C value. 

6.1.4 Conversion of pasture to cropland 

 Conversion of pasture to cropland follows the same approach used for forest-to-cropland 
conversion, using the biomass and soil carbon stocks for pasture.  
 Two differences between forest-to-cropland and pasture-to-cropland conversion are the 
assumptions of neither foregone sequestration nor HWP. The IPCC’s Tier I approach for 
grasslands assumes that accumulation through plant growth is balanced by grazing and 
disturbance. Following this, the AEZ-EF model does not currently include foregone 
sequestration for grassland. 

6.1.5 Conversion of pasture to forest 

 For pasture-to-forest transitions, we assume no burning, just natural succession. We 
assume there is neither soil C change nor foregone sequestration, so the carbon sequestration is 
based only on the change in above-ground biomass C stocks, including the accumulation of 
understory biomass, litter, and deadwood. 

6.1.6 Conversion of cropland to forest or pasture 

 The carbon sink associated with afforestation of cropland is calculated as the minimum of 
(i) IPCC regrowth rate or (ii) Region-AEZ total forest biomass minus half the litter. This 
calculation assumes that disturbances within the first 30 years of regrowth are rare (especially for 
managed forest) and will accumulate deadwood and 50% of the litter over that time horizon. 
 For cropland reversion to pasture, we assume that the biomass quickly reaches an 
equilibrium state equivalent to the sum of AGB, BGB, and litter for pasture in this Region-AEZ. 
 Initial soil carbon levels are taken from our soil carbon database for existing cropland in 
the same region. We then apply the IPCC’s stock change factors, as described in section 6.4, to 
determine the SOC level after conversion.  
 Carbon sequestered during forest regrowth is computed as the sum of 20 years growth at 
the higher rate (stands less than 20 years old) and 10 years at the lower rate (stands over 20 years 
old). In both cases, root growth is included using a root:shoot ratio of 0.25. We also assume full 
restoration of the deadwood, litter, and understory carbon pools estimated for forested land in 
each region. 
 For pasture regrowth, we assume full restoration of AGB, BGB, and litter to the level of 
pasture in each region. 
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6.1.7 Conversions between Cropland-Pasture and Cropland 

 We assume that the conversion of cropland-pasture to cropland results in half the 
emissions caused by converting pasture to cropland in each region. For symmetry, we assume 
that conversion of cropland to cropland-pasture recovers the same amount of carbon lost when 
converting from cropland-pasture to cropland.   
 The AEZ-EF model doesn’t include explicit modeling of these emissions, but rather 
calculates these changes in the “EF” worksheet by multiplying pasture-to-cropland emissions by 
the parameter CroplandPasture_EF_Ratio, which is set to 0.5. 

6.1.8 Conversion of peatlands 

 Drainage of peatlands for use in agriculture or forestry results in very high CO2 emissions 
(Couwenberg, Dommain et al. 2010)96. Thus it is important to account for the conversion of 
peatlands when estimating emissions from ILUC. 

6.1.8.1 Estimates of emissions from peatland drainage 

 The drainage of peatlands causes irreversible lowering of the surface (subsidence) as a 
consequence of peat shrinkage and biological oxidation, resulting in a loss of carbon stock 
(Hooijer, Page et al. 2011)97. There are two basic methods for establishing emissions from 
peatland drainage: (i) direct measurements of gaseous fluxes using closed chambers, in which 
gases are trapped in a chamber placed on the soil and periodically measured; or (ii) estimates of 
total carbon loss based on peat subsidence rates. These methods yield wide ranges: 30 Mg CO2 
ha-1 y-1 to over 100 Mg CO2 ha-1 y-1 for chamber-based flux measurements, and 54 to 115 Mg 
CO2e ha-1 y-1 for subsidence monitoring of drainage to the depth range (60 – 85 cm), which is 
considered optimal for oil palm (Page, Morrison et al. 2011)98. This review  of emissions from 
oil palm (OP) plantations concludes that the most robust current estimate of peat CO2 emissions 
from OP and pulpwood, based on both estimation methods in the same plantation landscape is 86 
Mg CO2e ha-1 y-1, equivalent to 23.45 Mg C ha-1 y-1, assuming 50-year annualization. If the 
committed emissions from peat drainage are annualized over 30 years, the value is 95 Mg CO2e 
ha-1 y-1, equivalent to 26 Mg C ha-1 y-1. We adopt this 30-year value in AEZ-EF. 
 We note that the IPCC default value for conversion of tropical and subtropical peatlands 
to agriculture is 20 Mg C ha-1 y-1 (73 Mg CO2 ha-1 y-1) with a nominal uncertainty range of ±90% 
(7 – 140 Mg CO2 ha-1 y-1), which represents two times the standard deviation as a percentage of 
the mean (IPCC 2006, Table 5.6)10.  

96 Couwenberg, J., R. Dommain and H. Joosten, "Greenhouse gas fluxes from tropical peatlands in south-east Asia." 
Global Change Biology 16(6) (2010): 1715-1732. 
 
97 Hooijer, A., S. Page, J. Jauhiainen, W. A. Lee, X. X. Lu, A. Idris and G. Anshari, "Subsidence and carbon loss in 
drained tropical peatlands: reducing uncertainty and implications for CO2 emission reduction options." 
Biogeosciences Discuss. 8(5) (2011): 9311-9356. 
98 Page, S. E., R. Morrison, C. Malins, A. Hooijer, J. O. Rieley and J. Jauhiainen. (2011). Review of peat surface 
greenhouse gas emissions from palm oil planations in Southeast Asia. Indirect effects of biofuel production, The 
International Council on Clean Transportation. http://www.theicct.org/2011/10/ghg-emissions-from-oil-palm-
plantations/. 
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6.1.8.2 Treatment of peatland emissions in AEZ-EF 

 Peatland areas are not explicitly represented in GTAP-BIO, so in AEZ-EF we make the 
following assumptions: 

1. Conversion of peatlands occurs only in the Malaysia/Indonesia (Mala_Indo) region. 
2. All forest loss in Mala_Indo, the result of biofuel shocks, is for oil palm expansion. 
3. Conversion of peatland results in a loss, amortized over 30 years, of 95 Mg CO2 ha-1 y-1 

(Page, Morrison et al. 2011)38. 
4. One-third (33%) of oil palm expansion in Mala_Indo occurs on peatland (Edwards, 

Mulligan et al. 2010, Appendix III)99. 

The model now allocates 50% of any increase in oil palm production in the Mala_Indo 
(Malaysia and Indonesia) region to peatland. To the extent that forest reductions allow, the 
model assumes the transition of “Forest-to-Palm (on peatland)”. If the 50% of oil palm increase 
is not completely allocated to Forest-to-Palm, the remained is allocated to the extent possible to 
“Pasture-to-Palm (on peatland)”. 

This remains an imperfect solution, since GTAP-BIO-ADV does not allow bringing new 
peatland (or any land cover that was not in commercial use) into commercial use. Given the 
potential importance of these emissions, we are forced to treat the GTAP-BIO-ADV results as 
indicating the required change in oil palm, while ignoring the unrealistic implication that 
commercial cropland, pasture, or forestry—the only possible sources of land—exist on 
undisturbed peatland that can be converted to oil palm plantations. 

As noted earlier, the average value for soil C content excludes high carbon (> 500 Mg C ha-1) 
lands in Mala_Indo to avoid double-counting peatland emissions. We note that while we 
explicitly account for peatland in Malaysia and Indonesia, peatland carbon, when present, is 
averaged into the SOC values for all other regions/AEZs.  Therefore we indirectly account for 
peatland conversion elsewhere by the inclusion of peat soil carbon in the SOC averages.   

6.2 Sequestration in harvested wood products 

 The AEZ-EF model accounts for biomass that remains stored in harvested wood products 
after 30 years. As described in section 3.1.4, we use estimates of HWP storage from Earles, Yeh 
and Skog (2012)25. The fraction of harvested AGLB remaining in wood products after 30 years 
in each region is given in Table 6. We note that in previous modeling (based on WHRC data), 
ARB assumed no storage in HWP. 

6.3 Emissions from clearing by fire 

 Land cleared by fire produces a wide range of emissions (Andreae and Merlet 2001)100, 
many of which affect climate directly by altering the earth’s radiative balance, or indirectly by 

99 Edwards, R., D. Mulligan and L. Marelli (2010). Indirect Land Use Change from increased biofuels demand: 
Comparison of models and results for marginal biofuels production from different feedstocks. Ispra, EC Joint 
Research Centre - Institute for Energy: 150. http://re.jrc.ec.europa.eu/bf-
tp/download/ILUC_modelling_comparison.pdf. 
100 Andreae, M. O. and P. Merlet, "Emission of Trace Gases and Aerosols From Biomass Burning." Global 
Biogeochem. Cycles 15(4) (2001): 955-966. 
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influencing the life span of other chemical species that have direct effects (Brakkee, Huijbregts 
et al. 2008)101.   
 Regions assumed to be cleared by fire are derived from the EPA RFS2 analysis by 
Winrock International, who consider fire the method of clearing cropland in all regions except  
China, Argentina, Russia, EU, US, and Mexico (Harris, Grimland et al. 2008)102. The fractions 
of forests cleared by fire in each GTAP-BIO region are listed in Table 19. Following Winrock, 
we assume that burning is used for land clearing in Brazil, India, Central and Caribbean 
Americas, East Asia, Malaysia and Indonesia, the rest of Southeast Asia, the rest of South Asia, 
and Sub-Saharan Africa. We assume 50% of land clearing uses fire in South and Other Americas 
(because fire is not used in Argentina but is used elsewhere), and that there is no clearing by fire 
in other regions. 
Table 15. Fraction of forest clearing by fire in each GTAP-BIO region. 

Region Fraction 
United States 0% 
European Union 27 0% 
Brazil 100% 
Canada 0% 
Japan 0% 
China and Hong Kong 0% 
India 100% 
Central and Caribbean Americas 100% 
South and Other Americas 50% 
East Asia 100% 
Malaysia and Indonesia 100% 
Rest of South East Asia 100% 
Rest of South Asia 100% 
Russia 100% 
East Europe and Rest of Former Soviet Union 0% 
Rest of European Countries 0% 
Middle Eastern and North Africa 0% 
Sub Saharan Africa 100% 
Oceania 0% 
 

101 Brakkee, K., M. Huijbregts, B. Eickhout, A. Jan Hendriks and D. van de Meent, "Characterisation factors for 
greenhouse gases at a midpoint level including indirect effects based on calculations with the IMAGE model." The 
International Journal of Life Cycle Assessment 13(3) (2008): 191-201. 
102 Brakkee, K., M. Huijbregts, B. Eickhout, A. Jan Hendriks and D. van de Meent, "Characterisation factors for 
greenhouse gases at a midpoint level including indirect effects based on calculations with the IMAGE model." The 
International Journal of Life Cycle Assessment 13(3) (2008): 191-201. 
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6.3.1.1 Combustion factors 

 Combustion factors that define the proportion of pre-fire biomass consumed by fire are 
derived from Table 2.6 of the IPCC GHG inventory guidelines (IPCC 2006)10. For tropical 
forests, we averaged the values given for primary (0.36), secondary (0.55), and tertiary (0.59) 
forests, resulting in a combustion factor of 0.50. For temperate forests, we averaged the values 
for land-clearing fires of Eucalyptus (0.49) and “other” temperate forests (0.51), again resulting 
in a combustion factor of 0.50. For boreal forests, we adopted the IPCC value for land-clearing 
fires (0.59). For pasture clearing, we averaged the values for savanna grasslands for early dry 
season burns (0.74) and mid/late dry season burns (0.77) to obtain a combustion factor of 0.755. 
 Combusted biomass is the product of fuel load and combustion factor, which is then used 
to determine the mass of emissions by species (Table 17). These emissions are converted to CO2-
equivalents and summed. AEZ-EF uses global warming potentials from the 2007 IPCC report 
(Forster, Ramaswamy et al. 2007)103, as shown in Table 16. 
 The fuel load includes total AGB (AGLB, litter, and deadwood), minus the portion of 
AGLB assumed to be sequestered for 30 years in products made from harvested wood. Above-
ground biomass (AGLB, litter, and deadwood) believed not to be combusted (the fraction given 
by one minus the combustion factor) is assumed to decompose to CO2 during the analytic 
horizon, and is thus counted as “committed” CO2 emission. 

6.3.1.2 Combustion emissions 

 In AEZ-EF, we consider emissions of three greenhouse gases CO2, CH4, N2O, including 
the CO2 produced by oxidizing the carbon fraction of CO and non-methane hydrocarbons 
(NMHCs). Following the GREET model (Wang 2008)104, we assume the complete oxidation of 
CO to CO2 by applying an oxidation factor of 44/28 = 1.6 (the molecular weight of CO2 divided 
by that of CO), and we assume that NMHCs are 85% carbon on average, which oxidizes to CO2. 
Thus the oxidation factor for NHMC is 0.85 × 44/12 = 3.12. 

The emission fractions (kg gas per Mg biomass burned) for CO2, CO, CH4, and N2O are 
presented in the 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Table 2.5, 
reproduced below in Table 18. These values are from Andreae and Merlet (2001)40, and also 
include estimates for NMHC and CO. We note that Brakee, Huijbregts et al. (2008)41 estimate 
CO2-equivalent global warming potentials for CO and NMHC (3 and 8 respectively) that are 
approximately double those used in AEZ-EF. In addition, clearing by fire also emits NOX, black 
carbon, and organic carbon, all of which affect climate. These emissions are not currently 
included in AEZ-EF. 
Table 16. Global warming potentials used in AEZ-EF.  

Gas GWP 
CO2 1 

103 Forster, P., V. Ramaswamy, P. Artaxo, T. Berntsen, R. Betts, D. W. Fahey, J. Haywood, J. Lean, D. C. Lowe, G. 
Myhre, J. Nganga, R. Prinn, G. Raga, M. Schulz and R. V. Dorland (2007). Chapter 2. Changes in Atmospheric 
Constituents and in Radiative Forcing Climate Change 2007 - The Physical Science Basis. Contribution of Working 
Group I to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change. S. Solomon, D. Qin, 
M. Manninget al. New York, NY, Cambridge University Press. 
104Wang, M. Q. (2008). "GREET 1.8b Spreadsheet Model."   Retrieved Sep 5, 2008, from 
http://www.transportation.anl.gov/modeling_simulation/GREET/. 
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CH4 25 
N2O 298 
Source: IPCC (2007) 

Table 17. Forest burning emission factors (kg Mg-1 dry matter).  

Latitude CO2 CO CH4 N2O NMHC 
Tropical 1580 104 6.8 0.20 8.1 
Temperate 1569 107 4.7 0.26 5.7 
Boreal 1569 107 4.7 0.26 5.7 
Source: Andreae and Merlet (2001)40 

Table 18. Pasture burning emission factors (kg Mg-1 dry matter). 

Latitude CO2 CO CH4 N2O NMHC 
Tropical 1613 65 2.3 0.21 3.4 
Temperate 1613 65 2.3 0.21 3.4 
Boreal 1613 65 2.3 0.21 3.4 
Source: Andreae and Merlet (2001)40 

6.3.1.3 Sequestration in char  

 Conversion by fire also produces char, which is relatively recalcitrant, i.e., slow to decay. 
The IPCC GHG inventory guidelines exclude char from emission calculations owing to 
insufficient data (IPCC 2006, p. 2.42)10. In the AEZ-EF model, the use of emission factors for 
combustion of biomass that are less than 100% recognize that a portion of carbon is not emitted 
to the atmosphere, which can be presumed to be char. For the conversion of forest to cropland, 
the implicit range of char production ranges from 0 to 3 Mg C ha-1, with the highest values 
associated with peat burning in Indonesia and Malaysia. 
Table 19. Fraction of forest clearing by fire in each GTAP-BIO region. 

Region Fraction 
United States 0% 
European Union 27 0% 
Brazil 100% 
Canada 0% 
Japan 0% 
China and Hong Kong 0% 
India 100% 
Central and Caribbean Americas 100% 
South and Other Americas 50% 
East Asia 100% 
Malaysia and Indonesia 100% 
Rest of South East Asia 100% 
Rest of South Asia 100% 
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Russia 100% 
East Europe and Rest of Former Soviet Union 0% 
Rest of European Countries 0% 
Middle Eastern and North Africa 0% 
Sub Saharan Africa 100% 
Oceania 0% 

6.4 Foregone sequestration 

 The CO2 that would have been absorbed by trees that are removed through LUC is 
considered equivalent to an emission of the same quantity of CO2. Foregone sequestration 
estimates are used when estimating emissions from deforestation and from avoided reforestation. 
These values differ because deforestation foregoes the growth of relatively mature trees, whereas 
avoided reforestation foregoes growth of new trees. 

For loss of existing forests (deforestation), we estimate an annual growth rate based on 
Lewis, Lopez-Gonzalez et al. (2009)105 for tropical forests. We use values from Myneni, Dong et 
al. (2001)106 for temperate and boreal forests, except for Brazil and C_C_Amer, which use the 
tropical values in the temperate zone as well.107 Since these values represent only above-ground 
tree biomass, we add growth in root biomass using the root:shoot ratio for the corresponding 
Region-AEZ.108 We note that in the carbon database with values for 246 countries by 18 AEZs, 
we assigned the values below to all countries in each corresponding region, by AEZ. 
Table 20. Foregone sequestration rates (Mg C ha-1 y-1). 

Region Tropical Temperate Boreal Notes 
Brazil 0.85 0.85 0 Used Tropical rate for temperate region 
C_C_Amer 0.85 0.85 0 Used Tropical rate for temperate region 
Canada 0 0.31 0.31 No tropical AEZs 
ChiHkg 0.69 0.27 0.27  
E_Asia 0.69 0.27 0.27  
EU27 0.67 0.84 0.84 Used "All tropics" rate for Tropical region. 
India 0.69 0.27 0.27  
Japan 0 0.63 0.63 No tropical AEZs 
Mala_Indo 0.69 0 0 Only tropical AEZs 
ME_N_Afr 0.86 0.84 0 Used EU27 rate for temperate region. No boreal AEZs. 
Oceania 0.67 0.63 0.63 Used "All tropics" rate for Tropical region, and Japan for 

temperate and boreal. 
Oth_CEE_CIS 0 0.99 0.99 No tropical AEZs 

105 Lewis, S. L., G. Lopez-Gonzalez, B. Sonke, K. Affum-Baffoe, T. R. Baker, L. O. Ojo, O. L. Phillips, J. M. 
Reitsma, L. White, J. A. Comiskey, M.-N. D. K, C. E. N. Ewango, T. R. Feldpausch, A. C. Hamilton, M. Gloor, T. 
Hart, A. Hladik, J. Lloyd, J. C. Lovett, J.-R. Makana, Y. Malhi, F. M. Mbago, H. J. Ndangalasi, J. Peacock, K. S. H. 
Peh, D. Sheil, T. Sunderland, M. D. Swaine, J. Taplin, D. Taylor, S. C. Thomas, R. Votere and H. Woll, "Increasing 
carbon storage in intact African tropical forests." Nature 457(7232) (2009): 1003-1006.  
106 Myneni, R. B., J. Dong, C. J. Tucker, R. K. Kaufmann, P. E. Kauppi, J. Liski, L. Zhou, V. Alexeyev and M. K. 
Hughes, (2001) "A large carbon sink in the woody biomass of Northern forests." Proceedings of the National 
Academy of Sciences 98(26) (2001): 14784-14789. 
107 See the "Growth Rate" column in the FOREGONE_SEQ_TABLE on the Foregone worksheet, and the 
FOREST_REGROWTH_RATE table on the Tables worksheet. 
108 See the FOREST_BIOMASS table on the Biomass worksheet. 
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Oth_Europe 0 0.84 0.84 No tropical AEZs 
R_S_Asia 0.69 0.27 0.27 Used China for temperate and boreal regions 
R_SE_Asia 0.69 0.63 0.63 Used Japan for temperate and boreal regions 
Russia 0 0.44 0.44 No tropical AEZs 
S_O_Amer 0.85 0.63 0.63 Used Japan for temperate and boreal regions 
S_S_Afr 0.86 0.63 0 No boreal AEZs. Used Japan for temperate. 
USA 0 0.66 0.66 No tropical AEZs 
 
 For forest area reduction associated with avoided reforestation, we use growth rates from 
the IPCC for forest stands less than and greater than 20 years of age, computing the 30 year total 
foregone growth as 20 times the accumulation rate for young stands and 10 years times the rate 
for older stands. (See the "Regrowth" column in the FOREGONE_SEQ_TABLE on the Tables 
sheet.) 

6.5 Soil carbon changes 

 The AEZ-EF model uses a modified version of the IPCC’s soil stock change approach to 
estimate emissions from soil carbon changes. The IPCC provides default carbon stocks (to 30 
cm) for different soil types and climate regions (IPCC 2006 GHG guidelines table 2.3)10, and 
multiplies these values by various factors based on different land use and management practices 
in order to estimate carbon stocks before and after conversion. The SOC loss is the difference 
between these estimates. 
 Since our soil carbon database includes regionally-averaged C stocks for cropland, forest, 
and pasture, we use our soil carbon data to represent the SOC stock before conversion. We 
divide this value by the product of the management factors to produce a reference value to which 
we then apply the IPCC stock change factors to produce a value representing the SOC stock after 
conversion. (The algebraic manipulation is described in the equations below.) 
 Following the IPCC guidance, all stock change factors for forest are one. For crops, we 
use the land use and management factors representing long-term cultivation, medium input, and 
full tillage. For conversion of forest or pasture to cropland, we apply Land Use factors for 
"Long-term cultivated" cropland based on the temperature/moisture regime (AEZ). Harris et al 
(2008)47 consolidates these in Table 8 of the first Winrock report for RFS2. The values there 
range from 0.48 to 0.80, i.e., a 20% to 52% loss of soil C. (They assume management and input 
factors are 1.0 in all cases.) 
 We assume pasture is nominally managed (all three land-use factors are equal to one.) 
However, there may be a greater level of management of pasture in some Region-AEZ 
combinations. Some pasture land may receive one or more types of management improvement 
such as fertilizer, species improvement, or irrigation. 
 The IPCC approach accounts for losses in the top 30 cm only, though recent evidence 
indicates that SOC changes occur at deeper levels.  Although the model is structured to account 
for subsoil carbon losses, we currently have data for only temperate regions. Following Poeplau, 
Don et al. (2011)109, AEZ-EF counts subsoil (30 – 100 cm in depth) carbon loss for Pasture-to-

109 Poeplau, C., A. Don, L. Vesterdal, J. Leifeld, B. A. S. Van Wesemael, J. Schumacher and A. Gensior, "Temporal 
dynamics of soil organic carbon after land-use change in the temperate zone – carbon response functions as a model 
approach." Global Change Biology 17(7) (2011): 2415-2427. 
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Cropland conversion in temperate AEZs, assuming that 27% of the total soil loss upon 
conversion is from subsoil. The model does not count subsoil C loss for other transitions. 
 The algebraic basis for our use of the IPCC factors is shown below. Our treatment of 
peatland emissions is discussed in section 6.1.8. 
 Following the IPCC guidelines, the change in SOC is given by these three equations: 

 
 

 
Rearranging them gives: 

 
Substituting gives the soil change in terms of initial SOC stock: 

 
Simplifying, we have: 

  
 The three stock change factors (FLU, FMG, FI) are multipliers that adjust the reference soil 
carbon stock based on land use (LU), management (MG) or inputs (I). For forests, we assume all 
three factors are 1 (IPCC 2006, p. 4.40)10. For grasslands, we also assume a value of 1 for all 
three: LU (following the IPCC recommendation for all grassland); MG, assuming the land is 
“nominally managed (non-degraded)”; and I, assuming “medium” inputs (IPCC 2006, Table 
6.2)10. For cropland, we use the factors described in Table 21 and Table 22. 
Table 21. Soil carbon stock change factors used in AEZ-EF. 

Factor Variable Level Temperature 
regime 

Moisture IPCC 
Default 

Management FMG Nominally managed All All 1 
Input FI Medium All All 1 
Land use  FLU Native forest/grassland All All 1 
Land use  FLU Perennial/tree crop All All 1 
Land use  FLU Long-term cultivated Temperate/boreal Dry 0.80 

Moist 0.69 
Tropical Dry 0.58 

Moist/Wet 0.48 
Tropical Montane N/A 0.48 

 
Table 22. Mapping of stock change factors to AEZs in AEZ-EF.  

Latitude Humidity AEZ Crop FLU Tree FLU 
Tropical Arid 1 0.58 1 
Tropical Dry semi-arid 2 0.58 1 
Tropical Moist semi-arid 3 0.58 1 
Tropical Sub-humid 4 0.48 1 
Tropical Humid 5 0.48 1 
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Tropical Humid (year round) 6 0.48 1 
Temperate Arid 7 0.80 0.80 
Temperate Dry semi-arid 8 0.80 0.80 
Temperate Moist semi-arid 9 0.80 0.80 
Temperate Sub-humid 10 0.69 0.69 
Temperate Humid 11 0.69 0.69 
Temperate Humid (year round) 12 0.69 0.69 
Boreal Arid 13 0.80 0.80 
 Boreal Dry semi-arid 14 0.80 0.80 
Boreal Moist semi-arid 15 0.80 0.80 
Boreal Sub-humid 16 0.69 0.69 
Boreal Humid 17 0.69 0.69 
Boreal Humid (year round) 18 0.69 0.69 
 

The land use factors for “Perennial/tree crop” are used to estimate soil C changes on land 
converted to either sugarcane or oil palm. The fraction of conversion to these two crops (of the 
total area Forest-to-Cropland and Pasture-to-Cropland area) is computed for each Region-AEZ 
combination, and the equations above are applied to compute the post-conversion soil C in land 
converted to sugarcane, oil palm, and all other (presumed annual) crops. The soil loss in each 
Region-AEZ is calculated as the area-weighted average of these three values and SOC loss from 
the percentage of the area change assumed to be in peat soils. (See section 6.1.8 for a description 
of the treatment of peatlands.) 

6.5.1 N2O emissions associated with loss of SOC 

  We follow the IPCC inventory procedure for estimating N2O emissions resulting from a 
loss of soil organic matter (IPCC 2006, section 11.2.1.3)10. We estimate the N2O emissions by 
dividing the estimated SOC loss to a depth of 100 cm by a C:N ratio which is assumed to be 15 
(uncertainty range from 10 to 30) worldwide. The value obtained represents the quantity of 
nitrogen liberated (Mg N ha-1). The nitrogen is then treated as though it had been applied as 
fertilizer: the quantity N is multiplied by an emission factor of 1.325% to represent the quantity 
released as N2O. This includes direct (1%) and indirect (0.325%) emissions of N2O. The 
resulting quantity of N2O is then multiplied by 44/28 (the molecular weight of N2O divided by 
the weight of two N atoms) to compute emissions of N2O as Mg N2O ha-1. Finally, this value is 
multiplied by the 100-year global warming potential for N2O, which is 298 in the Fourth 
Assessment Report (Forster, Ramaswamy et al. 2007)43. This final quantity, in CO2-equivalents, 
is added to the CO2 released directly from the soil.  

7 Uncertainty 

 Any detailed estimate of ILUC emissions involves hundreds of model parameters and 
assumptions, from the core data underlying the GTAP database, to the elasticities that drive 
GTAP results, to the numerous assumptions required to perform the ecosystem carbon 
accounting described herein. Although the current version of AEZ-EF does not quantify 
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uncertainty, a stochastic version of the joint GTAP/AEZ-EF modeling system has been 
implemented, and is the subject of a forthcoming publication. This system allows us to identify 
those parameters whose uncertainty contributes the bulk of the variance in the final ILUC 
emission factor, thereby helping to focus future research. 
 In this section we provide a qualitative discussion of some of the key uncertainties in the 
model. 

7.1 GTAP model 

Quantitative analysis of uncertainty in GTAP projections is beyond the scope of this report; this 
is the topic of a separate publication (Plevin, Beckman et al. In review)110. However, we do note 
a few key areas that relate directly to estimates of emissions from land use change. 
 Ideally, the economic and ecosystem models would both represent all available land and 
allow for the conversion of unmanaged, natural land. However, GTAP represents only land in 
economic use for forestry, livestock grazing, and cropping. Since GTAP doesn’t represent 
“inaccessible” forest, the model cannot project any conversion of this land. This model 
uncertainty is difficult to quantify. Other CGE models such as MIT’s EPPA model and IFPRI’s 
MIRAGE model, as well as partial equilibrium models such as GCAM include conversion of 
unmanaged land to economic use, so these models could potentially be used to estimate the 
differential among outcomes when including and excluding unmanaged land in an ILUC 
projection. It would be helpful if GTAP could be modified to include this capability. 
 As discussed earlier, the biomass and soil carbon stock estimates by Gibbs, Yui et al. 
(2014)2 are not limited to areas in economic use, so the assumptions underlying the economics of 
land conversion and the emissions they produce differ, and it is unclear how this may introduce 
bias into the resulting ILUC emissions factor. 

7.2 Soil carbon stocks 

 The documentation for the Harmonized World Soil Database includes no mention of 
uncertainty (FAO/IIASSA/ISRIC/ISS-CAS/JRC 2009)5. They do say, however: 

Reliability of the information contained in the database is variable: the parts of the database that still make 
use of the Soil Map of the World such as North America, Australia, West Africa and South Asia are 
considered less reliable, while most of the areas covered by SOTER databases are considered to have the 
highest reliability (Central and Southern Africa, Latin America and the Caribbean, Central and Eastern 
Europe). 

 Results from the IPCC soil carbon stock change method are approximate. The IPCC’s 
stock change factors are defined relative to reference soil carbon stocks, defined by soil type, 
while we apply them to our GIS-based soil carbon stocks. Bias that might be introduced by this 
method is unknown. 

110 Plevin, R. J., J. F. Beckman, J. Witcover, A. Golub and M. O'Hare (In review). "Uncertainty in emissions from 
biofuels-induced land use change." 
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7.3  Biomass carbon stocks 

7.3.1 Forest carbon 

 Forest carbon estimates are subject to numerous uncertainties, including: 
• Satellite remote-sensing errors. 
• Uncertainties in M3 (formerly SAGE) data, including imprecise definitions of cropland 

and pasture and the variable quality of global census data (Ramankutty, Evan et al. 
2008)111. 

• Estimates of percentages of accessible versus inaccessible forest within each AEZ. 
Treating more or less land as accessible would likely alter the amount of extensification 
projected. 

• Limitations of converting DBH (diameter at breast height) measurements to volume and 
then to carbon. 

• Litter estimates include variability in original data, imperfect mapping to Region-AEZs, 
uncertainty in the ratio of broadleaf to needleleaf forests, and uncertainty whether these 
estimates represent forests actually converted, both in terms of the ratio of forest types 
and in the use of “mature forest” litter values, as not all converted forests will be mature. 

• Deadwood estimates from Pan et al19. are not reported with uncertainty ranges. 
• Understory carbon is highly variable and our estimates are coarse. 
• Forest carbon averages include areas that are not considered by GTAP-BIO to be 

accessible.  
• Carbon stocks in forests that have actually been converted may not be well represented 

by average values. 
• Estimates of BGB are based on default IPCC root:shoot ratios or allometric equations, 

while actual quantities vary with species and location. 

7.3.2 Pasture carbon 

 Uncertainty around IPCC’s grassland biomass estimates are given nominally as ±75% for 
all regions, representing two standard deviations as a percentage of the mean. 
 Uncertainty around IPCC’s default root:shoot ratios is also substantial: for grasslands, 
IPCC lists error bands of ±95% for semi-arid grasslands to ±150% for steppe/tundra/prairie 
grasslands. These figures represent two standard deviations as a percentage of the mean (IPCC 
2006, Table 6.1)10. 
 Finally, the carbon fraction of grassland biomass is estimated to be 0.47. IPCC does not 
characterize the uncertainty in this value. 
 As with forests, the carbon stock estimates of pasture include lands not considered by 
GTAP-BIO to be in use for livestock grazing. 

111 Ramankutty, N., A. T. Evan, C. Monfreda and J. A. Foley, "Farming the planet: 1. Geographic distribution of 
global agricultural lands in the year 2000." Global Biogeochem. Cycles 22 (2008). 
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7.4 Land cover conversion and emissions 

7.4.1 Identifying land conversion 

 GTAP-BIO is not a spatially explicit model, so the mapping of economic data to 
ecosystem data must bridge the gap from non-spatial to spatial reasoning. The average carbon 
stocks and emissions estimates computed in AEZ-EF may or may not accurately represent the 
land actually converted. Moreover, it is impossible to pinpoint the location of these conversions. 
 As noted earlier, GTAP-BIO presents only net area changes with no indication of specific 
conversion sequences. Although we infer specific conversion sequences from these results, the 
potential bias this introduces is difficult to assess. 

7.4.2 Land clearing by fire 

 The fraction of land cleared by fire that was induced by biofuel expansion is unknown. In 
the current model, the fraction of clearing by combustion has a very small impact on the final 
ILUC factor, though under a more complete analysis of uncertainty, the impact would be greater.  
 As noted earlier, clearing by fire also emits NOX, black carbon, and organic carbon, all of 
which affect climate. These emissions are not currently included in AEZ-EF, but are discussed 
here because their exclusion creates model uncertainty related to the magnitude of the bias this 
creates. We note that the climate effects of these emissions are not included in most life cycle 
assessments or in IPCC GHG inventory guidelines.  

Black carbon (BC) and organic carbon (OC) have strong climate forcing effects, but 
unlike well-mixed GHGs, these effects vary regionally and their climate forcing effects are more 
uncertain. The quantity of BC emitted varies with the type of fire; with flames produce more BC, 
while smoldering fires produce less BC but more carbon monoxide. The ratio of flaming versus 
smoldering will vary by the specific practices of clearing. Finally, the short atmospheric lifetime 
of BC results in very high global warming potential (GWP) values over shorter time horizons. 
Thus the choice of using 100-year GWPs rather than integration periods matched to the analytic 
horizon (30 years) reduces the estimated effect of BC. On the other hand, harmonizing the 
integration period with the analytic horizon (i.e., to 30 years) would substantially increase the 
estimated warming effect of BC (as well as methane). The choice of integration period for 
estimating CO2 equivalence is political rather than scientific. 

7.4.3 Harvested wood products 

 Data are lacking for harvested wood products in many regions. Uncertainty surrounding 
the estimates derived from Earles, Yeh, and Skog25 is unknown. It is also unclear how much and 
what type of fossil energy is displaced by harvested wood, i.e., fossil energy that would have 
been used had the increase in biofuel production not occurred.  

7.4.4 Foregone sequestration 

 The IPCC’s net above-ground biomass growth rates are defined on coarse regional 
boundaries and uncertainty ranges are not specified. Mapping these growth rates to Region-
AEZs is imprecise and is based on expert judgment. We have used growth rates for natural 
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forests, since these are available for all regions and not species-specific. IPCC also offers 
separate (generally higher) growth rates for tropical and subtropical plantations, though these are 
species-specific and not available for all climatic zones. 
 Growth is faster in younger stands than in older stands, but we don’t have data on the 
relative proportion of young and old stands, and stand age generally increases over our 30-year 
analytical horizon (though disturbance can “reset” the age.) 

7.4.5 Cropland and Cropland-pasture 

 Cropland-pasture is vaguely defined but is an important factor in the present system as 
GTAP-BIO projects substantial conversion of cropland-pasture to cropland. Our assumption that 
the carbon emissions for conversion of cropland-pasture to cropping ranges are half those of 
converting pasture is not empirically-based. Uncertainty surrounding these estimates is likely 
quite high. 

8 Model implementation 

 The AEZ-EF model is implemented as a multi-worksheet Excel™ workbook. Externally-
sourced data (e.g., carbon stocks, IPCC defaults) are stored in matrices that are treated like 
database records, with relevant records accessed using Excel’s look-up functions. The model 
uses named cells and regions to make formulas more legible and to facilitate changing key 
parameters. 
 To allow the model to be used easily with various sets of GTAP results, these results are 
not built into the model, but are instead accessed from a separate, external workbook. The format 
of the external GTAP results workbook is described in section 8.3. 
The workbook currently contains two implementations of the model: (i) the original version (see 
worksheet “Legacy Model”) was designed to work with the 19 regions used by GTAP-BIO-
ADV, and (ii) a new implementation that uses a series N column by 18 row matrices, where N is 
the number of regions and 18 is the (constant) number of AEZs. The legacy version of the model 
may be deleted in a subsequent release. Instructions for using the model with a different number 
of regions are presented in section 8.4. 

8.1 AEZ-EF model worksheets 

AEZ-EF contains several data, analysis, and documentation worksheets. The individual 
worksheets are described below. 

8.1.1 Results worksheet 

 The Results worksheet produces the final ILUC factor by summing total emissions by 
land cover conversion sequence, divided by total fuel production associated with the emissions. 
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8.2 EF worksheet 

The EF worksheet summarizes the emission factors computed on the Forest and Pasture 
worksheets, to simplify multiplication with matrices on the Transitions worksheet, which appear 
in the same order.  

8.2.1 Forest worksheet 

This worksheet performs the calculations required to estimate the emissions from 
conversion of forestry to (annual and perennial) cropland, cropland to forestry, and forestry to 
pasture. 

8.2.2 Pasture worksheet 

This worksheet performs the calculations required to estimate the emissions from 
conversion of pasture to cropland, cropland to pasture, and pasture to forestry. 

8.2.3 CarbonData worksheet 

 The CarbonData worksheet provides a database of carbon stocks for above- and below-
ground biomass, foregone sequestration, and soil carbon, by region and AEZ. This database is 
documented in the accompanying report by Gibbs, Yui, and Plevin (2014)2. 

8.2.4 IPCC worksheet 

This worksheet provides matrix versions of IPCC stock change data. 

8.2.5 Factors worksheet 

 The Factors worksheet comprises various constants, parameters, and conversion factors 
required by the model. 

8.2.6 Tables worksheet 

 The Tables worksheet consists of look-up tables used in the model containing data from 
external sources. 

8.2.7 GTAP worksheet 

 The GTAP worksheet imports the results of GTAP model runs that define LUC by 
region, AEZ, and land use from an external workbook. The format of the external worksheet is 
described in Section 8.3. 
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8.2.8 Transitions worksheet 

 The Transitions worksheet determines which land transitions are implied by the area 
changes in the GTAP results. 

8.2.9 YieldTables worksheet 

This worksheet isn’t an active part of the model; it calculates the data used by the 
cropcarbon program to convert crop yield to crop biomass carbon. 

8.2.10 DataFrames worksheet 

This worksheet compiles and exports data in a convenient format for use by the Python 
version of the AEZ-EF model. 

8.3 External GTAP workbook    

 To allow AEZ-EF to be used with a variety of GTAP model results, they are incorporated 
into the model via an external workbook that is named on the GTAP sheet of the AEZ-EF 
workbook. The external workbook must be structured as follows: 

• There must be a worksheet named “Notes” that contains a list of result worksheet names 
in row 1 starting in column B. Currently, up to 51 results worksheets can be named in 
cells B1 through AZ1. These values are used by the main model workbook to produce a 
pull-down menu of result sets to evaluate. 

• Each GTAP results worksheet contains basic data about the run and all results by region, 
AEZ, and land use category. In each results worksheet: 

• cell B1 must contain a short description of the scenario 
• cell B2 names the feedstock, e.g., corn, soybeans, oil palm, miscanthus, etc. 
• cell B3 names the final fuel, which must be one of: ethanol, butanol, FAME, 

RD-1 (renewable diesel), RD-2, FT-diesel (Fischer-Tropsch diesel), FT-
gasoline, RG (renewable gasoline), or bio-gasoline. This choice determines the 
energy density value used to convert gallons to megajoules. (N.B. New fuels and 
energy densities can be added to the FUEL_ENERGY_DENSITY_TABLE on the 
Tables worksheet.) 

• cell B4 states the increment in fuel quantity (in gallons of the stated fuel type) 
used to shock GTAP. 

• Following these meta-data there must be six matrices of N regions (e.g., for 
GTAP-BIO-ADV, N=19 columns, B through T) by 18 AEZs (rows). The starting 
row and land cover types represented by each are shown in Table 23. The 
LUC.exe program generates a header archive (HAR) file with each of these 6 
matrices in a separate header, facilitating a simple cut & paste from HarViewer to 
Excel. 

The user can select from available results worksheets using a pull-down menu in the “GTAP” 
worksheet of the main AEZ-EF model workbook. The corresponding ILUC factor is then 
computed and displayed in the Results sheet, the Model sheet, and the GTAP sheet. 
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Table 23. Starting row for land cover change matrices, and the coefficient in the generated landcover.har file that holds 
the corresponding data. 

Starting row Land cover Landcover.har coefficient 
6 Forestry cFORESTRY 
27 Livestock cLIVESTOCK 
48 Crops cCROPS 
69 Cropland-pasture cPASTURECROP 
90 Sugar crops cSUGARCROP 
111 Oil palm cOILPALM 
 

8.4 Changing the regionalization 

The AEZ-EF model is designed to work with an arbitrary number of regions. Most of the 
required data is (i) provided by the carbon database in the CarbonData worksheet, or (ii) 
computed from AEZ number. Other regional data is taken from a variety of sources cited in the 
workbook (in the Tables and Factors worksheets.) 
 The spreadsheet model uses named regions to refer to tables and vectors of data to make 
formulae more readable and to centralize changes. The data matrices are defined to contain 50 
regions, although in the default version of the model, only 19 regions are used. If you extend the 
number of regions beyond 50, you will need to redefine the boundaries of the named regions, 
after which all references should work without further editing. 
The steps required to change the number of regions are as follows: 

1. Run the FlexAgg program112 to aggregate all GTAP data—including the carbon data—to 
the desired regional boundaries. The aggcarbon program produces a HAR file containing 
all the aggregated carbon and area data in matrix format that can be copied and pasted 
into the CarbonData worksheet. 

2. Adjust the regional data at the top of the Tables worksheet.  
a. Add data to, or remove data from, the lines labeled: 

i. Region number 
ii. Region code 

iii. NORMALIZED_REGION_CODE 
iv. HWP_FRACTION_VECTOR 
v. FIRE_FRACTION_VECTOR  

vi. SUGARCANE_FRACTION_VECTOR 
vii. DEFORESTATION_FRACTION_VECTOR  

b. Note that the rows labeled with CAPITAL_LETTERS are named regions for 
which the number of columns must match the number of regions being used. 
These are currently defined to allow for 50 regions. Redefined the named vectors 
is you are using more than 50 regions. 

3. If needed, add rows to the DEADWOOD_BY_REGION_TABLE (in the Tables 
workbook, starting at row 232) and adjust the definition of the named region accordingly. 

112 Available from https://www.gtap.agecon.purdue.edu/databases/flexagg2.asp 
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The region should encompass all the rows for the three columns of values, but not the 
headings. 

4. Adjust the FOREST_REGROWTH_RATE table (starts at row 301 of the Tables 
worksheet) either using data available in that worksheet (follow the links to data from 
Myneni et al. (2001) and Lewis et al. (2009)46) or from other sources. 

5. Add columns to or remove113 columns from, the data matrices in the following 
workbooks: 

a. Results – Note that these matrices use array formulas, so you must select the 
correct number of regions and enter the array formula by pressing Control-Shift-
Enter simultaneously. 

b. Forest 
c. Pasture 
d. IPCC 
e. ChangeMatrices 

6. The GTAP worksheet is designed to automatically display up to 50 regions. Note that the 
number of regions must be set in cell B3 of that worksheet. If the external GTAP 
workbook (cell B4) contains 50 or fewer regions, no other changes should be required to 
the GTAP worksheet in AEZ-EF. To add more than 50 regions requires adding columns 
as described above, including redefining the named regions. 

7. The built-in crop biomass estimates from the TEM and CLM models cannot easily be 
used with other regionalizations as these data are computed externally. Thus with 
alternative regionalizations, the exogenous crop biomass accounting is preferable. The 
matrices on the CropBiomass sheet are not predefined to allow 50 regions. 

8. The “F-to-C Breakdown” worksheet is informational only and is not currently setup to 
accommodate 50 regions. 

8.5 LUC.exe 

The LUC.exe program calculates the land area changes and total post-conversion change in 
carbon associated with crop biomass. These GTAP results are required inputs to AEZ-EF. The 
package includes: 

• LUC.tab – a TABLO program that performs the required calculations and writes results 
to the file “landcover.har” 

• Cropspec.har – additional data required by LUC.tab for calculating changes in crop 
biomass carbon. 

The TABLO file must be converted to FORTRAN and compiled. When run, it requires the 
names of several files used to compute the result. An example “CMF” file showing the required 
files is shown here: 
file OUTFILE  = landchange.har; 
file GTAPSETS = sets.har; 
file GTAPDATA = basedata.har; 
file GTAPUPD  = gtap.upd; 
file CROPSPEC = cropspec.har; 
auxiliary files = LUC; 

113 Removing unused columns is not strictly necessary, but may be preferable aesthetically. 
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The filenames to the right of the equals (“=”) sign can be located anywhere convenient; just 
replace the names with the full pathname of each file. The file landchange.har (see Figure 4) is 
the only output of this procedure; it will be written to the path given. 
LUC.exe uses the data in cropspec.har and the post-equilibration yield values specific to each 
combination of crop, region, and AEZ to calculate annualized biomass C factors. This procedure 
is further described in section 3.3. 
Figure 4. Example of landchange.har, which is generated by LUC.exe 

 

9 Summary of changes from v47 to v52 

The peer-reviewed version of the model and this report are available on the GTAP website at 
https://www.gtap.agecon.purdue.edu/resources/res_display.asp?RecordID=4346. The model has 
been continually updated since then to address stakeholder comments and to fix errors. The 
present document describes version 52 of the AEZ-EF spreadsheet model. This section presents a 
consolidated list of changes between model version 47 and 52. 
The most substantial change relates to an error in earlier versions of the model in which a 
weighted average of soil carbon loss was computed for annual crops, sugarcane, and oil palm. 
Upon closer examination of the results for oil palm biodiesel, it became apparent that this 
method was incorrect: the increase in oil palm area was several times larger than the net change 
in cropland, resulting in a “weight” of 1400%, and other weights being negative. The new 
approach uses the total change in each type of crop separately, computing the emissions for each 
transition, and summing them, avoiding the use of a weighted average. 

9.1 New approach to handling land-cover transitions 

The “Transitions” worksheet has been completely rewritten to properly handle differences 
between annual and perennial crops, and to improve the accounting for emissions from the 
conversion of peatlands in Indonesia and Malaysia. The new approach is described in section 5. 

9.2 New approach to conversion of peatland 

The model now allocates 50% of any increase in oil palm production in the Mala_Indo (Malaysia 
and Indonesia) region to peatland. The treatment of peatland is discussed in section 6.1.8. 
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9.3 Minor errors fixed 

• The Change Land Use management factor (FLU) has been set to 1 for trees and 
perennials in all climate zones. 

• Post-conversion biomass carbon that was calculated in the model was being added even 
when this quantity was being imported from the external LUC.exe program. 

• On the Forest (and Pasture) worksheet, forest (and pasture) soil carbon (30-100 cm) was 
referring incorrectly to crop soil carbon in the Carbon Data worksheet. 

9.4 Exporting GTAP results to AEZ-EF 

In previous versions, the GTAP model TABLO code was modified to write land-use area 
changes to the file clndcvr.har, which was read by the AEZ-EF model. This approach has been 
replaced by a separate TABLO program that outputs the land area changes as well as the total 
change in crop biomass required by the AEZ-EF model (see next section) in a file called 
landcover.har. Users wishing to transfer GTAP results to the AEZ-EF model should run the 
program LUC.exe after GTAP completes. (For more details on LUC.exe, see section 8.5.) 

9.5 Removed option to use internally-calculated crop biomass values 

The model now requires that the annualized value for the change in all crop biomass after the 
shock (in Mg C) be given on the GTAP results worksheet in cell F4. The sign convention here is 
positive for an increase in carbon, negative for a decrease. (This is the opposite of the convention 
in the model for GHG emissions, in which positive indicates emissions and negative indicates 
sequestration.)  
The option to select from “TEM”, “CLM”, or “Exogenous” has been removed, essentially 
making “Exogenous” the only option. 

9.6 Removed unused worksheets 

The following worksheets that were present in v47 have been removed for v52: 
• LegacyModel 
• CropCarbon 
• F-to-C Breakdown 
• Export Tables (replaced by DataFrames sheet, now used to export parameter values to the 

Python version of the model.) 

9.7 Extraction of land-use changes from GTAP-BIO-ADV 

Previously, we used a version the model source code (GTAP.TAB) which we modified to write 
out land cover changes in a form convenient for the Python version of the AEZ-EF model to read 
in. To streamline use of the spreadsheet version of AEZ-EF, this code has been removed in favor 
of a separate TABLO program (LUC.exe, based on source code in LUC.TAB) which is run after 
GTAP-BIO-ADV completes, to write out a header archive (“HAR” file) called landchange.har, 
containing all data required by AEZ-EF. An example of one of these files is shown in Figure 4. 
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In addition, the Python version of AEZ-EF can write out an XLSX file in the format required for 
use with the AEZ-EF spreadsheet model. As a result of these changes, the cropcarbon program, 
previously documented, is now obsolete. 
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Attachment 3 
 

Time Accounting of Emissions 
 
 

The accounting for and summing of all the emissions that occur when non-crop land is 
converted to crop land is referred to as the time accounting of emissions.  The 
conversion of non-crop land such as forest or pasture to agricultural uses releases 
much of the carbon stored in the land.  The principal releases occur during an initial 
burst of greenhouse gases resulting from the burning or decaying vegetation.  This is 
followed by a slower release of carbon from disturbed soils, which gradually decreases 
over time.  The cleared vegetation also results in a loss of carbon sequestration 
capacity.  Properly accounting and summing emissions from all of these releases over 
time is an essential component of any analysis of the indirect land use changes (iLUC) 
resulting from increased biofuels production.  In addition to accounting for the 
magnitude of the emissions releases, the time accounting may include methods 
designed to consider when the emissions releases occur.  Including the timing of the 
releases recognizes that when the emissions occur can also affect their potential 
contribution to global warming.  A number of different time accounting methods have 
been developed and considered for quantifying the impact of emissions from iLUC on 
global warming.  The question of which method to use can be as much philosophical as 
technical or scientific. 
 
The iLUC emission factors currently in the LCFS were developed using an analysis 
method referred to as the "annualized method."  In this method, the total land use 
change emissions associated with expanded production of a particular biofuel is first 
estimated.  To this estimate, the emissions from 30 years of foregone sequestration are 
then added.  This total emissions value is then divided by 30, the assumed number of 
years of biofuel production from the facility and the assumed number of years the 
biofuel feedstock will be grown on the converted land.  The 30-year Annualized method 
does not consider when the emissions occur.  Emissions at all times during the life of 
the biofuel facility and production of the feedstock are given equal weight in the 
analysis.   
 
There is considerable uncertainty and potential complexity of the analysis of emissions 
resulting from land use change.  Because of this, the Board, when it approved the LCFS 
in April, 2009, directed the staff to form an Expert Working Group (EWG) to study the 
various ILUC emission estimation methods, and to assist staff in refining and improving 
the land use change and indirect emissions effect elements of the LCFS.  Pursuant to 
this directive, a subgroup of the  EWG that focused on time accounting was formed.  
The members of the subgroup included Jeremy Martin, Jesper Kloverpis, Keith Kline, 
Steffen Mueller, and Michael O’Hare.  This subgroup studied five time accounting 
methods: 1) The Annualized Method, 2) The Physical Fuel Warming Potential Method, 
3) The Economic Fuel Warming Potential Method, 4) The Baseline Time Accounting 
Method, and 5) The Simplified Time Accounting Method.  The time accounting subgroup 
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(together with all the other subgroups of the EWG)reported to the Board its findings and 
conclusions at the December 15, 2011 Board meeting. 
 
Recently, the Baseline Time Accounting Method has been studied in some detail by 
several investigators.  For this reason, a brief discussion of this method will be included 
here.  The Baseline Time Accounting Method considers the interplay between indirect 
land use change caused by a given subject of study (such as biofuels consumption in 
California) and ongoing changes in global land use driven by other factors (referred to 
as baseline changes).  By taking the dynamics of international land use into account, 
each year of biofuels production can be viewed separately and the production period 
assumption (on which annualization and other methods rely) can thereby be avoided.   
 
The Baseline Time Accounting method includes two agricultural land dynamics which 
are generally not included in other time accounting methods that have been used to 
estimate ILUC emissions.  These two dynamics are referred to as accelerated 
expansion and delayed reversion.  Accelerated expansion refers to the observation that 
agriculture is generally expanding in developing areas, such as Latin America, while 
delayed reversion refers to the observation that agricultural land has recently decreased 
in areas that are developed, such as the United States.  The Baseline Time Accounting 
method attempts to include these trends when estimating the effects of biofuels 
production on land changes.  An important element of the Baseline Time Accounting 
method is the use of a 100 year time horizon, instead of the 30-year horizon currently 
used by the Staff in the Annualized method.   
 
The Time Accounting subgroup found that the Baseline Time Accounting method 
contained some interesting elements and warranted further study.  But there was no 
consensus that Staff should replace its current 30-year Annualized method with it.  One 
investigator concluded that the single most significant difference between the Baseline 
Time Accounting method and the 30-year Annualized method is the use of the 100-year 
time horizon.  According to this investigator, the Baseline Time Accounting method 
simply converts a prediction problem into a time shift problem.  Because there is 
currently no consensus that the Baseline Time Accounting method should be used, 
Staff is currently not proposing its use.   
  
The Time Accounting subgroup had sharply divided opinions on matters that influence 
the selection of the most appropriate time accounting method.  As a result, the 
subgroup did not reach a consensus on the preferred time accounting method for 
purposes of estimating ILUC emissions in the LCFS.  The subgroup members 
recognized that there are many pros and cons to each method.  Also, the results from 
each method can be greatly influenced by the assumptions made regarding the timing 
of the emissions releases, the life of the biofuels production facility, the length of time 
the converted land remains in production, the value of discount rates, the presence or 
absence of the reversion of crop land to non-crop land, and other factors.  There can be 
substantial uncertainty and arbitrariness in the values used for these parameters in the 
analysis, which can add considerable uncertainty to the final iLUC emissions factor 
value produced from a given time accounting method.  The 30-year annualized method 
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generally avoids some of the difficulty and complexity associated with methods that are 
more dependent on these parameters.  Also, the 30-year annualized method, at least 
relative to a 100-year annualized method, places a greater emphasis on emissions early 
in the life of a biofuel production facility and the time the converted land remains in 
agricultural production.  For these reasons, and the fact that the 30-year annualized 
method is consistent with the approach used by the U.S. EPA, staff will continue to use 
the 30-year annualized method for assessing the iLUC emissions for the LCFS.  In 
accordance with the recommendations of the Expert Work Group, staff will continue to 
monitor developments and advances in the time accounting science and methods used 
to estimate the iLUC emissions impacts of biofuels production.  Staff will consider 
including a different method into the LCFS if it finds it more appropriate than the 30-year 
annualized approach. 
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Attachment 4 
 

Monte Carlo Analysis 
 
This section provides details of the distributions and ranges used for parameters in the 
GTAP-BIO and AEZ-EF models.  These were used to run hundreds of scenarios using 
the Monte Carlo approach.  Details of Monte Carlo analysis are provided in Appendix I. 
 
Distributions and ranges for GTAP-BIO parameters used in the Monte Carlo analysis 
 
Parameter distributions based on Purdue parameter defaults with modifications.  
 
CDDG - Elasticity of substitution in CDDGC and CDDGS feed subproduction (i.e., the 
substitutability between sorghum based feed and other coarse grain feeds.) 
 
Defaults: 10 for NonRuminant, ProcFeed, Dairy Farms, and Ruminant (in all regions) 
 
CDDG Single  Uniform  min = 10 max = 20 
 
CDGC - Elasticity of substitution in Oth_CrG and DDGS feed subproduction 
 
Defaults: 20 for NonRuminant and ProcFeed, 25 for Dairy Farms, 30 for Ruminant (in all 
regions) 
 
CDGC Single  Uniform  min = 10 max = 30 
 
CDGS - Elasticity of substitution in Sorghum and DDGS feed subproduction 
 
Defaults: 20 for NonRuminant and ProcFeed, 25 for Dairy Farms, 30 for Ruminant (in all 
regions) 
 
CDGS Single   Uniform  min = 10 max = 30 
 
Correlation CDGC CDGS 0.90 
 
CRFD = elasticity of substitution in crop-based feed subproduction.  These are set to 
1.5 for the four usual feed sectors.  Behaves as a single parameter in GTAP as 
currently defined. 
 
CRFD Single  Lognormal  factor = 1.5 _apply = mult 
 
EFED = elasticity of substitution in feed subproduction 
 
Set to 0.9 in the 4 feed sectors, for all regions. 
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The magnitude of this parameter comes from Keeney and Hertel114 who suggest 
symmetric triangular distribution with lower bound 0.15. 
 
EFED Single  Triangle min = 0.15   mode = 0.50   max = 0.85 
 
ELEG = Elasticity of substitution in energy consumption 
 
Set to 0.1 for all sectors in defaults. 
 
Parameters in different regions as are treated as independent (Rows) 
 
ELEG Rows  Uniform  range = 0.5 _apply = mult 
 
ELEN = Elasticity of substitution between electric and non-electric energy. 
 
Set to 0.16 everywhere, but zeros for biofuel sectors, coal, oil, and gas.  
 
ELEN Rows  Lognormal  factor = 2 
 
ELHB = Elasticity of substitution in biofuel subconsumption 
 
The BIO-OIL commodity set includes all biofuels plus oil products. 
 
This parameter controls substitution among these at the household level.  No distinction 
exists between gasoline and diesel vehicle fuels. 
 
Values vary only for 3 regions: USA = 3.95; EU27 = 1.65; BR = 1.35. 
 
These are the only regions that use much biofuels in the model.  Note that all the rest 
are set to 2.0. 
 
ELHB Single  Uniform  range = 0.5 _apply = mult 
 
ELHL = Elasticity of substitution in veg. oils subconsumption 
 
All values are 0.5, 5, or 10. 
 
ELHL Single  Lognormal factor = 2 _apply = mult 
 
ELKE = Elasticity of substitution in capital in energy subproduction 
 
Set to 0.2475 in all sectors and regions, but for a few rows of zeros. 
 

114
 Keeney R. and Hertel T., “A Framework for Assessing the Implications of Multilateral Changes in 

Agricultural Policies”, GTAP Technical Paper No. 24, August 2005. 
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ELKE Rows  Lognormal factor = 1.5 _apply = mult 
 
ELNC = Elasticity of substitution in non-coal energy substitution 
 
Set to 0.25 everywhere but the same set of biofuel, coal, oil, gas, ddgs 
 
ELNC Rows  Lognormal factor = 1.5 _apply = mult 
 
ELNE = Elasticity of substitution in non-electricity energy subproduction 
 
Set to 0.07 everywhere but for the same few sectors, which are zero. 
 
ELNE Rows  Lognormal factor = 1.5 _apply = mult 
 
ELSF = Elasticity of substitution between soy-based feed and processed feed.  
Currently set to 2.5 for the four feed-related sectors, zero otherwise.  Not used in the 
model currently. 
 
ELVL = Elasticity of substitution between oils in production 
 
This describes firm use of veg oils. 
 
Set to 0.5, 5, and 10 everywhere, all the same for any column. 
 
ELVL Single  Lognormal factor = 1.5 _apply = mult 
 
EPSR = Elasticity of substitution in pasturecrop and pasturecover. 
 
Set to 2.0 for Dairy Farms and Ruminant, for all regions, zero elsewhere. 
 
EPSR Single  Uniform  range = 0.5 _apply = mult 
 
ESBD = Armington CES for domestic/imported allocation 
 
Elasticity of substitution between domestic and imported goods in the Armington 
aggregation structure for all agents in all regions. 
 
This version of the model calculates ESBD = 0.5 * ESBM 
 
ESBM = Armington CES for regional allocation of imports 
 
Elasticity of substitution among imports from different destinations in the Armington 
aggregation structure of all agents in all regions. 
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We've changed gtap.tab to calculate ESBD = 0.5 * ESBM, so the regional Armington 
elasticities are double the domestic values.  (This "rule of 2" relationship is normally set 
in the data.) 
 
In some studies using SSA, the default values are simply doubled (as in Valenzuela et 
al.115), or a range of +/- 50% is used.  We use lognormal factor = 2 to span this range. 
 
ESBM Single  Lognormal factor = 2 _apply = mult 
 
ESBV = Elasticity in value-added energy sub-production. 
 
Elasticity of substitution between primary factors in the production of commodity 
 
ESBV Rows  Lognormal factor = 1.5 _apply = mult 
 
ETA = Elasticity of effective hectares with respect to harvested area 
 
ETA Single  Uniform  range = 0.2 _apply = mult _highBound = 1.0 
 
ETBD = Elasticity of transformation among outputs 
 
These govern the desire of a plant to produce byproduct vs biofuels.  All four values are 
set to -0.005. 
 
ETBD None 
 
ET11 = Elasticity of transformation between forest and composite of cropland and 
pasture 
 
ET11 Single  Triangle range = 0.2 _apply = mult 
 
ET12 = Elasticity of transformation between cropland and pasture 
 
ET12 Single  Triangle range = 0.2 _apply = mult 
 
Correlation ET11 ET12 0.99 
 
ETL2 = Elasticity of transformation for crop land in supply tree 
 
Transformation among crops. Standard value is -0.75. 
 
Hertel et al.116 used triangle (-0.9, -0.5, -0.1) in their SSA 

115
 Valenzula E., Anderson K.,Hertel T., “Impacts of Trade Reform: Sensitivity of Model Results to Key    

Assumptions”, GTAP Paper (2007) 
116

 Hertel T. W., Tyner W. E. and Birur D. K, “Biofuels for all?  Understanding the Global Impacts of 
Multinational Mandates”, GTAP Working Paper No. 51 (2008). 
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ETL2 Single  Triangle range = 0.2 _apply = mult 
 
ETL3 = Elasticity of transformation for land between beef and milk 
 
Default (scalar) is -10.0. 
 
ETL3 None 
 
Newly added for irrigation-constrained model 
 
ETL4 Single  Triangle range = 0.2 _apply = mult 
ETL5 Single  Triangle range = 0.2 _apply = mult 
 
Correlation ETL4 ETL5 0.99 
 
INCP = CDE expansion parameter 
 
LVFD = Elasticity of substitution in livestock-based feed subproduction 
 
Set to 1.5 for the 4 feed-related sectors, and zero elsewhere. 
 
LVFD Single  Lognormal factor = 1.5 _apply = mult 
 
OBCD = elasticity of substitution between soy-based feed and corn-based feed 
 
Feed-related sectors are set to 0.3 in the defaults; all other rows are zero.  We let the 
rows vary independently since different types of livestock have different feed 
requirements. 
 
Uniform distribution from 0.14 (value from Rude and Meilke117). 
 
OBCD Single  Uniform  min = 0.14   max = 0.3 
 
OBDB = elasticity of substitution in OBDBS and OBDBO feed subproduction 
 
Values are all 20.0 for the same four feed sectors. 
 
OBDO = Elasticity of substitution in Oth_Oilseed and OBDBO feed subproduction 
Set to 10.0 for 4 feed-related sectors. 
 
OBDO Single  Uniform  min = 10 max = 20 
 

 
117

 Rude J. and Meilke K., “Implications of CAP Reform for the European Union’s Feed Sector”, Canadian 
Journal of Agricultural Economics, 48, (2000) p. 411-420. 
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OBDP = elasticity of substitution in palmf and OBDBP feed subproduction 
Set to 10 in the 4 feed-related sectors. 
 
OBDP Single  Uniform  min = 10 max = 20 
 
OBDR = elasticity of substitution in rapeseed and OBDBR feed subproduction 
 
Set to 10 in the 4 feed-related sectors. 
 
OBDR Single  Uniform  min = 10 max = 20 
 
OBDS = Elasticity of substitution in soybeans and OBDBS feed subproduction 
 
Set to 10.0 for 4 feed-related sectors. 
 
OBDS Single  Uniform  min = 10 max = 20 
 
PAEL = Scalar yield elasticity target for cropland pasture 
 
Defined only for USA and Brazil. 
 
PAEL [USA]  Uniform  min = 0.1  max = 0.6 
PAEL [Brazil] Uniform  min = 0.1  max = 0.3 
 
 
SUBP = CDE substitution parameter 
 
These should be strictly between (not equal to) zero and one, thus the range limit.  
 
YDEL = Scalar yield elasticity target 
 
YDEL Single  Uniform  min = 0.05 max = 0.35 
 
YDRS = Scale of Yield Elasticity Target (YDEL) relative to base value for given region. 
 
 
Distributions and ranges for AEZ-EF parameters used in the Monte Carlo analysis 
 
 
IPCC GPG V4 Ch6, p. 6.9118 recommends using 0.47. No uncertainty is given, so we 
assign a narrow range. 
 
grassCarbonFraction Single Uniform  range = 0.05  _apply = mult 
 
Not highly variable 

118
 Available from http://www.ipcc-nggip.iges.or.jp/public/2006gl/vol4.html 

Attachment 4-6 

                                                 

http://www.ipcc-nggip.iges.or.jp/public/2006gl/vol4.html


 

 
woodyCarbonFraction Single Uniform  range =0.05  _apply = mult 
 
The 2011 document "Revisions to Land Conversion Emission Factors since the RFS2 
Final Rule" by Harris119 provides a range of estimates for oil palm biomass C, settling on 
a value of 128 Mg CO2/ha or 35 Mg C/ha.  One estimate, by Germer and Sauerborn120 
is 35 +/- 11 Mg C/ha.  We adopt this distribution here. (Assuming +/- 11 is the 95% CI, 
or 2 standard deviations, we set the stdev. to half of that, or 5.5.) 
 
oilPalmBiomass_C Single Normal mean = 35   std = 5.5 
 
Modeling the N2O-N emission factor distribution using lognormal prior distributions for all 
components yields an approximately lognormal output distribution with this approximate 
95% CI: 
 
N2O_N_EF  Single Lognormal   low95 = 0.004   high95 = 0.04 
 
IPCC GPG V4 Ch11, p 11.16121 says Default C:N ratio is 15 (range 10 to 30).  We 
approximate this with a lognormal with mean of 15, stdev of 5.8 
 
carbonNitrogenRatio    Single Lognormal   mean = 15   std = 5.8 
 
This is an estimate of the annual average C relative to the C in harvested yield.  We 
assume approximately 50%, assuming linear growth over a full 12 months.  The 
distribution is an assumption.  
 
cropCarbonAnnualizationFactor   Single   Triangle   min = 0.45  mode = 0.5  max = 0.55 
 
croplandPastureEmissionRatio Single Triangle  min = 0.0  mode = 0.5  max = 1.0 
 
IPCC122 gives uncertainty (+/- 2 sigma) for these factors as: 
 
Regime           Factor    Error (95% CI) 
 
Dry temp/boreal     0.80      +/-  9% 
Moist temp/boreal   0.69      +/- 12% 
Dry tropical        0.58     +/- 61% 
Moist tropical      0.48      +/- 46% 
Tropical montane    0.64      +/- 50% 
 

119
 Harris N. L., Revisions to Land Conversion Emission Factors since the RFS2 Final Rule, Report by 

Winrock International, December 2011. 
120

 Germer J., and Sauerborn J., Estimation of the impact of oil palm plantation establishment on 
greenhouse gas balance Environ Dev Sustain (2008) 10:697–716, DOI 10.1007/s10668-006-9080-1 
121

 Available from http://www.ipcc-nggip.iges.or.jp/public/2006gl/vol4.html 
122

 http://www.ipcc-nggip.iges.or.jp/public/2006gl/vol4.html 
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We use these 95% CI as our +/- range for a Factor. 
        Error (95% CI)  
 Factor 
croplandLandUseFactor [AEZ1] Uniform range = 0.61 _apply = mult # 0.58 
croplandLandUseFactor [AEZ2] Uniform range = 0.61 _apply = mult # 0.58 
croplandLandUseFactor [AEZ3] Uniform range = 0.61 _apply = mult # 0.58 
croplandLandUseFactor [AEZ4] Uniform range = 0.46 _apply = mult # 0.48 
croplandLandUseFactor [AEZ5] Uniform range = 0.46 _apply = mult # 0.48 
croplandLandUseFactor [AEZ6] Uniform range = 0.46 _apply = mult # 0.48 
croplandLandUseFactor [AEZ7] Uniform range = 0.09 _apply = mult # 0.80 
croplandLandUseFactor [AEZ8] Uniform range = 0.09 _apply = mult # 0.80 
croplandLandUseFactor [AEZ9] Uniform range = 0.09 _apply = mult # 0.80 
croplandLandUseFactor [AEZ10] Uniform range = 0.12 _apply = mult # 0.69 
croplandLandUseFactor [AEZ11] Uniform range = 0.12 _apply = mult # 0.69 
croplandLandUseFactor [AEZ12] Uniform range = 0.12 _apply = mult # 0.69 
croplandLandUseFactor [AEZ13] Uniform range = 0.09 _apply = mult # 0.80 
croplandLandUseFactor [AEZ14] Uniform range = 0.09 _apply = mult # 0.80 
croplandLandUseFactor [AEZ15] Uniform range = 0.09 _apply = mult # 0.80 
croplandLandUseFactor [AEZ16] Uniform range = 0.12 _apply = mult # 0.69 
croplandLandUseFactor [AEZ17] Uniform range = 0.12 _apply = mult # 0.69 
croplandLandUseFactor [AEZ18] Uniform range = 0.12 _apply = mult # 0.69 
 
Correlation croplandLandUseFactor 0.5 
 
croplandNPP   Single  Uniform range = 0.25 _apply = mult 
 
The U. S. EPA123 used 90% for HWSD, but correlated groups coming from same 
source. 
 
croplandSoil_C  Single  Uniform range=0.50 _apply = mult 
croplandSubsoil_C  Single  Uniform range = 0.50 _apply = mult 
 
Default IPCC122 distribution when values are poorly characterized 
 
deadwoodByLatitude_C Single  Uniform range = 0.75 _apply = mult 
deadwoodByRegion_C Single  Uniform range = 0.75 _apply = mult 
 
The final [0,1] ensures that after multiplying by the factor (ranging from 0.5 to 1.5), 
values are forced to be between 0 and 1. (Ditto for other "fraction" parameters below.) 
(Rows are regions.) 
 
deforestedFraction Single  Uniform range = 0.50 _apply = mult_highBound=1 
 
Mala_Indo gets a distinct value from the rest 

123
 Stochastic Analysis of Biofuel-Induced Land Use Change GHG Emissions Impacts, Report submitted 

by ICF International to the U. S. Environmental Protection Agency, January 11, 2009. 
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deforestedFraction  [Mala_Indo] Uniform min = 0.55 max = 1.00 
 
fireClearingFraction  Single Uniform range = 0.50 _apply = mult _highBound = 1 
 
excludedLitterFraction Single Uniform range = 0.25 _apply = mult _highBound = 1 
 
ipccCroplandLandUseFactor Single Uniform range = 0.25 _apply = mult 
 
ipccForestLandUseFactor Single  Uniform range = 0.25 _apply = mult 
 
forestBurningEF  Single  Uniform range = 0.25 _apply = mult 
 
forestCombustionFactor Single  Uniform range = 0.50 _apply = mult_highBound = 1 
 
IPCC122 says root:shoot ratios are strictly applicable to stocks, but ok for "AGB growth 
over short periods" 
 
The U. S. EPA123 assumed 7% uncertainty beyond that related to shoot biomass.  This 
+/- 5% triangle is similar. They assumed perfect correlation between AGB and BGB. 
 
forestDefaultRootShootRatio Single Triangle min = 0.20 mode = 0.25 max = 0.30 
 
Uncertainty for land use factor of 1.0 is 50%. 
 
forestLandUseFactor Rows Uniform  range = 0.25 _apply = mult 
 
Correlation forestLandUseFactor 0.5 
 
forestLitter_C  Single  Uniform range = 0.50 _apply = mult 
 
Saatchi et al.124 2011 estimate 23% uncertainty (95% CI) using data from Mokany et 
al.125 
 
forestRootShootRatio Single Uniform range = 0.23 _apply = mult 
 
forestSoilLossFraction Single Uniform range = 0.25 _highBound = 1  _apply = mult 
forestSubsoilLossFraction  Single Uniform  range = 0.50 _highBound = 1 _apply = mult 
 

124
 Saatchi S. S., Harris N. L., Brown S., Lefsky M., Mitchard E. T. A., Salas W., Zutta B. R., Buermann 

W., Lewis S. L., Hagen S., Petrova S., White L, Silman M. and Morel A., “Benchmark Map of Forest 
Carbon Stocks in Tropical Regions Across Three Continents”, Published by the National Academy of 
Sciences, (2011). 
125

 Mokany K., Raison J. R. and Prokushkin A. S., “Critical Analysis of Root:Shoot Ratios in Terrestrial 
Biomes”, Global Change Biology, 12, (2006), 84-96. 
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Assume there is correlation within a region since each is generally from one data set  
(Rows are AEZs, cols are REGs) 
 
forestSoil_C Single Uniform range = 0.50 _apply = mult 
forestSubsoil_C Single  Uniform range = 0.50 _apply = mult 
 
A constant of 1 by definition 
 
GWP_CO2  None 
 
According to IPCC,122 35% uncertainty = 2 stdevs;  one stdev = 17.5% * 25 = 4.35 
 
GWP_CH4 Single  Normal  mean = 25 stdev = 4.35 
 
One stdev = 17.5% * 298 = 52.15 
 
GWP_N2O   Single  Normal mean = 298 stdev = 52.15 
 
Rows are regions. 
hwpFraction  Single  Uniform range = 0.25 _apply = mult 
 
MalaIndoPeatFraction  Single  Uniform range = 0.25 _apply = mult_highBound = 1 
 
MalaIndoPeatEF  Single  Uniform range = 0.25 _apply = mult 
 
MalaIndoPeatFraction None 
 
MalaIndoOilPalmOnPeatFactor  Single Triangle min = 0.20 mode = 0.33 max = 0.50 
 
pastureAgb  Single  Uniform  range = 0.80 _apply = mult 
 
IPCC122 has expansion factors with ~ 100% uncertainty (and higher) and gives +/- 75% 
uncertainty for total ABG+BGB.  Since BGB is computed from AGB, we correlate these. 
We added 5% more (+/- 80%) for error in mapping to AEZs. 
 
pastureBgb  Single  Uniform  range = 0.80 _apply = mult 
 
Correlation  pastureAgb  pastureBgb  0.90 
 
 
IPCC 2006 Inventory Guidelines,122 says C fraction of litter in grasslands ranges from 
0.05 to 0.50, but when country- and ecosystem-specific data are not available, a value 
of 0.40 should be used.  (The default parameter value is 0.40). 
 
pastureLitter_C   Single   Triangle   min=0.05   mode=0.40   max=0.50 
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pastureBurningEF  Single  Uniform  range=0.25  _apply=mult 
 
pastureCombustionFactor Single  Uniform  range=0.75  _apply=mult_highBound=1 
 
pastureSubsoilLossFraction  Single  Uniform  range=0.25  _apply=mult_highBound=1 
 
We treat these as correlated within regions (AEZ x REG) 
 
pastureSoil_C  Single  Uniform range=0.25 _apply=mult 
 
pastureSubsoil_C  Single  Uniform range=0.50 _apply=mult 
 
Default biomass stocks in GPG have +/- 75% uncertainty.  Should be less for our 
estimates.  Above-ground biomass in forests (V4_04_Ch4)122 listed with ranges (good 
for triangle) from the U. S. EPA123 assigned distributions by data source, and correlated 
all regions from same source. 
 
Saatchi et al.124 for everything south of US, SS_Africa, India, S.E. Asia, parts of 
Oceania.  Most of the data are from Saatchi et al.,124 so we set this as the default, 
overridden in some regions. 
 
(Dimensions are rows=AEZ x cols=REG) 
totalTree_C  Single   Uniform range = 0.20 _apply = mult 
 
Ruesch and Gibbs126 for Canada, ME_N_Afr, EU27, some of China. (U. S. EPA123 lists 
80%, AGB+BGB combined) 
totalTree_C  [*,Can]  Uniform   range = 0.80 _apply = mult 
totalTree_C  [*,MEAs_NAfr] Uniform   range = 0.80 _apply = mult 
totalTree_C  [*,EU27]    Uniform   range = 0.80 _apply = mult 
totalTree_C  [*,ChiHkg]  Uniform   range = 0.80 _apply = mult 
 
Houghton127 for Russia only (U. S. EPA123 uses 40%, AGB+BGB combined) 
 
totalTree_C  [*,Russia] Uniform   range = 0.40 _apply = mult 
 
Kellndorfer128 for US (U. S. EPA123 recommends 7-31%, depending on state). 
totalTree_C  [*,USA]  Uniform   range = 0.30 _apply = mult 

126
 Ruesch, A. and Gibbs H. K., “New IPCC Tier-1 Global Biomass Carbon Map For the Year 2000”, 

(2008), Available online from http://cdiac.ornl.gov/epubs/ndp/global_carbon/carbon_documentation.html 
127

 Houghton, R.A., Butman D., Bunn A. G., Krankina O. N., Schlesinger P., and Stone T. A., Mapping 
Russian forest biomass with data from satellites and forest inventories. Environmental Research Letters 
2, (2007), 045032 (7 pp). 
128

 Kellndorfer, J., Walker W., LaPoint L., Bishop J., Cormier T., Fiske G., Kirsch K., The National 
Biomass and Carbon Dataset:  A hectare-scale dataset of vegetation height, aboveground biomass and 
carbon stock of the conterminous United States, Data published by The Woods Hole Research Center, 
2011 available from http://www.whrc.org/nbcd/ 
 

Attachment 4-11 

                                                 

http://cdiac.ornl.gov/epubs/ndp/global_carbon/carbon_documentation.html
http://www.whrc.org/nbcd/


 

 
tropicalForestRootShootRatio Single  Uniform range = 0.25 _apply = mult 
 
understory_C   Single   Uniform range = 0.75 _apply = mult 
 
U. S. EPA123 used values from 20% to 50%, with higher values in the tropics 
 
foregoneGrowthRate Single  Uniform range = 0.50 _apply = mult 
regrowth_C   Single  Uniform range = 0.50 _apply = mult 
 
We assume these are correlated within any particular AEZ-region. 
Correlation foregoneGrowthRate     regrowth_C 0.75 
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ATTACHMENT 22 
California Energy Commission, Medium- and Heavy-Duty Zero-Emission Vehicles in California, 
(May 1, 2024), https://www.energy.ca.gov/data-reports/energy-almanac/zero-emission-vehicle-
and-infrastructure-statistics-collection/medium. 
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ATTACHMENT 23 
California Oil Refinery Locations and Capacities, Cal. Energy Comm. (Sep. 1, 2023), 
https://www.energy.ca.gov/data-reports/energy-almanac/californias-petroleum-
market/californias-oil-refineries 

https://www.energy.ca.gov/data-reports/energy-almanac/californias-petroleum-market/californias-oil-refineries
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California's Oil Refineries 

(Data current as of October 17, 2024)

California Oil Refinery Locations and Capacities

Refinery Name
Barrels Per
Day

% of
California
Crude Oil
Capacity

CARB
Diesel

CARB
Gasoline

Marathon Petroleum Corp.,
Los Angeles Refinery*

365,000 22.50% Yes Yes

Chevron U.S.A. Inc., El
Segundo Refinery

269,000 16.58% Yes Yes

Chevron U.S.A. Inc., Richmond
Refinery

245,271 15.12% Yes Yes

PBF Energy, Torrance Refinery 160,000 9.86% Yes Yes

Californiaʼs Petroleum Market

Enter keywords, e.g. Energy Code 
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Refinery Name
Barrels Per
Day

% of
California
Crude Oil
Capacity

CARB
Diesel

CARB
Gasoline

PBF Energy, Martinez Refinery 156,400 9.64% Yes Yes

Valero Energy, Benicia Refinery 145,000 8.94% Yes Yes

Phillips 66, Los Angeles
Refinery**

139,000 8.57% Yes Yes

Valero Energy, Wilmington
Refinery

85,000 5.24% Yes Yes

Kern Energy, Bakersfield
Refinery

26,000 1.60% Yes Yes

San Joaquin Refining
Company Inc., Bakersfield
Refinery

15,000 0.92% Yes No

Lunday Thagard, South Gate
Refinery

8,500 0.52% No No

Valero Wilmington Asphalt
Refinery

6,300 0.39% No No

Talley Asphalt Inc., Kern
Refinery

1,700 0.10% No No

Grand Total 1,622,171 100%
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*Marathon Carson and Wilmington began reporting as one entity known as Marathon Los
Angeles Refinery as of 2019.

**P66 Wilmington, Los Angeles Refinery has announced plans to cease operations in the
fourth quarter of 2025.

Note: Data on this table represents total crude oil capacity not gasoline, distillate
production, diesel fuel production or production of other products. Capacity numbers do
not change or o�en vary year to year. Production potential varies depending on time of
year and status of the refinery. A rule of thumb is that roughly 50 percent of total capacity
is gasoline production (about 1.0 million barrels of gasoline - 42 million gallons - is
produced per day).

Source: U.S. Energy Information Administration, California Energy Commission
Transportation Fuels Data.

Utilization Rate Explanation: The utilization rate represents the rate at which crude oil is
being processed. Utilization rates are calculated by dividing volume of crude inputs by
crude refining capacity. Please refer to the May 2021 Petroleum Watch on California
Refinery Utilization for additional information.

CATEGORIES

Topic

Division

Energy Assessments

Energy Assessments

California Energy Commission
715 P Street

CONTACT
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ATTACHMENT 24 
California’s 2022 Climate Change Scoping Plan Fact Sheet, California Air Resources Board 
(Jun. 16, 2022), https://ww2.arb.ca.gov/resources/fact-sheets/californias-2022-climate-change-
scoping-plan-fact-
sheet#:~:text=The%20Draft%202022%20Scoping%20Plan,and%20gas%20extraction%2C%20a
nd%20refining. 
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https://ww2.arb.ca.gov/resources/fact-sheets/californias-2022-climate-change-scoping-plan-fact-sheet#:%7E:text=The%20Draft%202022%20Scoping%20Plan,and%20gas%20extraction%2C%20and%20refining
https://ww2.arb.ca.gov/resources/fact-sheets/californias-2022-climate-change-scoping-plan-fact-sheet#:%7E:text=The%20Draft%202022%20Scoping%20Plan,and%20gas%20extraction%2C%20and%20refining
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DATE June 16, 2022

California’s 2022 Climate Change Scoping Plan Fact
Sheet

What is the Scoping Plan?

This update to the Scoping Plan is a roadmap to achieving the SB 32 (Pavley,
Chapter 249, Statutes of 2016) target in 2030 and a carbon neutral future for the
world’s fifth largest economy.

The package of actions described in the Scoping Plan calls for a transformation on
an unprecedented, economy-wide level to significantly address climate change,
protect communities, and further establish California as the hub for clean energy
investments.

Under AB 32 (The Global Warming Solutions Act of 2006), the California Air
Resources Board (CARB) must release an updated Climate Change Scoping Plan
at least every five years. 2022 will be the fourth update.

The first Scoping Plan (2008) laid out the goal of reducing greenhouse gas (GHG)
emissions back down to 1990 levels by 2020.

The 2013 update measured progress and fine-tuned programs toward the 2020 goal
and highlighted the need to focus on short-lived climate pollutants.

The 2017 update shifted focus to the SB 32 goal of a 40 percent reduction below
1990 levels by 2030 by laying out a detailed cost-effective and technologically
feasible path to this target and assessed progress towards achieving the AB 32 goal
of returning to 1990 GHG levels by 2020. The 2020 goal was ultimately reached in
2016–four years ahead of the schedule called for under AB 32.
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The 2022 update both assesses progress towards achieving the State’s 2030
emissions reduction goal and draws on a decade and a half of proven regulations,
incentives, and carbon pricing policies alongside new approaches to outline a
balanced and aggressive course of effective actions to achieve carbon neutrality by
2045 or sooner. This includes an unprecedented pace of actions to develop the
clean energy foundation on which to build the low-carbon economy.

How does the 2022 Scoping Plan differ from previous
plans?

Each Scoping Plan has included a suite of policies to help the State achieve its
GHG emissions reduction targets while leveraging new and existing programs,
many of which have a primary goal of reducing harmful air pollution.

The 2022 update presents the scenario recommended by CARB staff out of four
scenarios that were analyzed for achieving California’s ambitious goals. The
proposed scenario builds on existing programs for the deployment of clean fuels
and technologies, and for the first time brings California’s forests, wetlands, and
agricultural lands into the process with the potential to leverage sustainable
management to use these landscapes for carbon storage. The scenarios also reflect
the need for additional methods of capturing carbon dioxide that include pulling it
from the smokestacks of facilities, or drawing it out of the atmosphere, and then
safely and permanently storing it.

This update aims to more effectively integrate equity and environmental justice
throughout, and to ensure that vulnerable communities are not disproportionately
impacted by climate change. The draft incorporates five dozen recommendations
from the AB 32 Environmental Justice Advisory Committee.

What happens after the draft is released?

Development of the draft plan involved robust public engagement, including over a
dozen workshops, webinars or public meetings over the past year. Public
engagement continued following release of the draft plan in May including a formal
45-day public comment period. That will be followed by the first of two CARB board
hearings on the plan on June 23, 2022. At that meeting the board will make
comments and provide staff additional direction.
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CARB will also hold several public listening sessions to hear feedback from
Californians throughout the summer and will hold a joint meeting with the
Environmental Justice Advisory Committee in September. A final draft of the Scoping
Plan, reflecting Board direction as well as stakeholder comments, where
appropriate, will be released in the fall for public comment. A final board hearing and
vote is expected later in the fall.

How will the Scoping Plan reduce emissions to meet our
GHG goals?

Emission reductions come from effective development and implementation of the
actions called for in the plan. As has been the case with previous Scoping Plans,
approval of the plan marks the beginning of the process to develop and implement
policies and programs to achieve the outcomes outlined in the Scoping Plan. That is
why it is so critical to monitor the ongoing implementation of the plan towards
meeting California goals as well as periodically updating the Scoping Plan to make
any necessary adjustments to the state’s integrated strategy for addressing climate
change.

What is the recommended draft scenario?

CARB staff is recommending a scenario that will keep California on track to reach its
2030 GHG reduction target as well as achieve carbon neutrality by 2045. This
Proposed Scenario deploys a broad portfolio of existing and emerging fossil fuel
alternatives and clean technologies, and aligns with current statutes and Executive
Orders.

Of the other three alternative scenarios that were modeled, two theoretically achieve
carbon neutrality by 2035, and the final alternative achieves carbon neutrality by
2045 with deployment of a broad portfolio of existing and emerging fossil fuel
alternatives, slower deployment and consumer adoption rates than the Proposed
Scenario, and a higher reliance on carbon dioxide (CO ) removal.

While the Alternatives that reach carbon neutrality in 2035 present significant health
benefits, they also incur significant social and economic costs, including the largest
number of projected job losses and a massive demand on the electricity sector to

2
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build out renewables at a rate of 10 Gigawatts a year. Specifically, these scenarios
require a pace and magnitude of investments and actions that is likely unachievable.

California has been installing renewables at a rate of 2.7 Gigawatts a year.
Alternative 1, for example, would quadruple that pace to roughly 10 Gigawatts a
year. For context, 1 Gigawatt is generally equal to the output from two natural gas
plants.

Even with the addition of important offshore wind turbine construction, there would
also need to be a massive increase in storage capability to ensure reliability into the
evening hours.

What is in the Proposed Scenario?

The Proposed Scenario:

Identifies a path to keep California on track to meet its SB 32 GHG reduction
target of at least 40% below 1990 emissions by 2030
Identifies a technologically feasible, cost-effective path to achieve carbon
neutrality by 2045 or earlier
Focuses on strategies for severing California’s dependency on petroleum in
order to provide consumers with clean energy options that address climate
change, improve air quality, and support economic growth
Integrates equity and protection of California’s most impacted communities as
a driving principle throughout the document with a focus on considerations
such as affordability, air quality and health benefits from a dramatic reduction in
petroleum combustion
Incorporates the contribution of natural and working lands (NWLs) to the
state’s greenhouse gas emissions, as well as their role in achieving carbon
neutrality
Reduces emissions from the industrial, energy, and transportation sectors by
80% below 1990 levels by 2050 in accordance with Executive Order
Relies on the most up-to-date science and emphasizes the need to deploy all
viable tools to address the crisis that climate change presents, including
carbon capture and sequestration as well as direct air capture
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How did staff determine that the Proposed Scenario is the
most feasible?

AB 32 requires that GHG emissions be achieved by “the maximum technologically
feasible and cost-effective reductions.”

In assembling the 2022 Scoping Plan, staff considered input from multiple state
agencies, as well as from members of the environmental justice community,
industry, NGOs, and the public.

After receiving that input, staff reviewed four specific scenarios for achieving state
and federal climate and air quality goals and ultimately, carbon neutrality. The first
two scenarios would theoretically achieve carbon neutrality by 2035 and scenarios
three and four hit that target no later than 2045.

While the Alternative 1 scenario had the greatest public health benefit, it was
economically and technically infeasible due to the current lack of low-carbon energy
infrastructure, unavailability of technology, large job loss and high implementation
costs.

Alternatives 2 & 3 had similar public health benefits, but Alternative 2 had the
second highest job losses and implementation costs.

Alternative 3 has the lowest implementation costs and minimal reduction in job
growth.
It also reduces GHG emissions 80% below 1990 levels by 2050.

Alternative 4 had lower health benefits than Alternative 3 and the third highest
implementation and employment costs.

What other considerations did staff use to choose among
the different alternatives?

Staff used the following consideration to evaluate the scenarios:
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To what extent does an alternative scenario meet the statewide GHG
emissions reduction targets, as well as any sector targets, and also deliver
clean air benefits (especially in the near term) by addressing ongoing air
pollution disparities, prioritizing reductions for mobile and large stationary
sources, and emphasizing continued investment in disadvantaged
communities?
Does an alternative support California in building on efforts to collaborate with
other jurisdictions and include exportable policies based on robust science?
Does an alternative provide for flexibility for regulated entities and a cost-
effective approach to reduce GHG emissions as quickly as possible?
Does an alternative present a realistic and ambitious path forward consistent
with statute and science and that supports economic opportunities, particularly
in anticipated growth sectors?

Are we on track to achieve the 2030 target?

The Proposed Scenario lays out a path not just to carbon neutrality by 2045 but also
to our 2030 GHG emissions reduction target. The modeling indicates that, if the plan
described in the Proposed Scenario is fully implemented, and done so on schedule,
we are on track to reduce our emissions to 260 MMT by 2030.

Notably, the analysis done for the Draft Scoping Plan provides an updated picture of
the trajectory to the 2030 target: the Plan's modeling indicates that GHG emissions
are lower this decade than predicted in the previous modeling done for the 2017
Scoping Plan Update. This difference in the modeling projections is due to a number
of factors that have emerged since the 2017 Scoping Plan Update was published
and that were thus not taken into account in the last round of modeling, including:

The passage of SB 100, which requires a more ambitious Renewable Portfolio
Standard for 2030
Implementation of a more stringent Low Carbon Fuel Standard
Passage of SB 596, which requires specific GHG emissions reductions from
the cement sector
Pandemic related impacts

As seen in the reduced emissions projected in the current Plan's modeling
compared to the analyses done in 2017, these tools are already helping propel us
towards the 2030 target. In addition, multiple recent and upcoming policies and
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regulations will further drive emissions reductions:

In the transportation sector, Governor Newsom's ZEV Executive Order has set
clear deadlines to transition the sector to zero-emissions, and CARB is
developing regulations to meet those targets, including the Advanced Clean
Cars II, Advanced Clean Trucks, Advanced Clean Fleets, Ocean-Going
Vessels, and Commercial Harbor Craft regulations. The GHG emissions
reductions that will be achieved by 2030 under these and other transportation-
related regulations will play an important role in meeting the 2030 target.
The investments that the State is making in zero-emission vehicles and related
infrastructure - a combined $10 billion between last year's Budget and this
year's proposed Budget - will accelerate development and adoption of zero-
emission transportation options.
Other recent policies will drive emissions reductions beyond the transportation
sector. The Short-Lived Climate Pollutant Strategy, for example, targets potent
GHGs like methane, hydrofluorocarbons, and black carbon.

It is important to note that we are not yet seeing the impact of many of these
policies, regulations, and investments because they have only recently come into
effect or are still in development, and they are thus not yet reflected in the AB 32
emissions inventory. However, their effects will begin to be reflected in the inventory
soon. 

There remain uncertainties that it will be important to track as we implement our
strategy to achieve the 2030 target. For example, we will need to monitor how
emissions rebound as part of the economic recovery from the pandemic over the
early part of this decade. Many key actions will also need to be taken outside the
jurisdiction of the State government, such as siting and permitting decisions at the
local level. The annual GHG emissions inventory will be a key tool in tracking our
progress on reducing GHG emissions in aggregate and across individual sectors. 

Will this plan phase out oil production?

The Draft 2022 Scoping Plan modeled a phasedown in oil and gas extraction and
refining by 2045 in line with the reduction in demand for in-state, on-road petroleum
fuel demand.
The draft recognizes two primary sources of GHG emissions from the oil industry: oil
and gas extraction, and refining.
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In the Proposed Scenario, successful deployment of zero carbon fuels and non-
combustion technology can reduce petroleum demand, with the potential to reduce
oil and gas extraction GHG emissions from 2020 levels by approximately 85% in
2045 levels if extraction decreases in line with in-state fuel demand.

How does the Scoping Plan address environmental justice?

The Draft 2022 Scoping Plan centers a focus on communities that continue to be
burdened by air pollution and that will be hardest hit by the impact of climate change
and rising temperatures. These communities—primarily low-income and
communities of color—are often located adjacent to major roadways and large
stationary sources that not only emit GHGs but also contribute to harmful local air
pollution.

The major benefit to these communities accrues from the 2022 Draft Scoping Plan is
in the development and implementation of measures that support phasing out the
extraction, refining, and use of fossil fuels, especially in the transportation sector.
The combustion of fossil fuels contributes to the majority of harmful pollution in
many of these communities that are located near or adjacent to heavily travelled
freeways and goods corridors, rail yards, distribution centers or ports.

These communities and neighborhoods will benefit from accelerated pollution
reductions from the traffic-related emissions they are exposed to. These reductions
will also be fully supported by CARB incentive programs in the Governor’s 2021-
2022 Budget to accelerate the decarbonization of the transportation system. These
reductions will also be supported by increased availability of zero-emission cars for
low-income families and consumers.

State climate and air regulations and efforts that build off of this plan should include
components specifically intended to reduce and eliminate air pollution disparities,
remove barriers that can prevent frontline communities from accessing benefits,
lower costs for low-income Californians, and promote high-quality jobs. CARB’s
incentive programs, for instance, treat statutory equity targets as a floor which they
substantially exceed as they seek to extend access to clean transportation to all.

In addition, proceeds from Cap-and-Trade program auctions (one of the many
programs discussed in the draft to help California reach its emissions reduction
goals) are supporting low-carbon and sustainable mobility solutions in these
communities. Cumulatively, approximately $5.1 billion of all implemented funds –
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50% of all funds distributed by California Climate Investments – directly benefit
California’s most impacted areas, which include disadvantaged and low-income
communities and low-income households statewide.

What is the role of the Environmental Justice Advisory
Committee (EJAC)?

AB 32 requires the appointment of an Environmental Justice Advisory Committee
(EJAC) to ensure that environmentally and financially overburdened communities
have a voice in the Scoping Plan process and in development of state regulations
and incentive programs. The EJAC plays the critical role of informing the
development of each Scoping Plan and helps ensure environmental justice is
integrated throughout the plan.

CARB reconvened the EJAC in early 2021 to advise on the development of the
2022 Scoping Plan. In their advisory role, EJAC members have worked together to
provide inputs to CARB to inform the development of scenarios and the associated
modeling. And in April 2022, the EJAC provided over 200 draft preliminary
recommendations in advance of the release of the draft Scoping Plan to help ensure
the draft plan meaningfully addresses environmental justice. About 5 dozen of the
recommendations provided by the Environmental Justice Advisory Committee have
been reflected in the Draft Scoping Plan.

How did the EJAC recommendations influence CARB’s
choice for the Proposed Scenario – and how did their
recommendations shape this scenario and the alternative
scenarios?

EJAC recommendations guided Scenarios 1 and 2 with a focus on achieving a zero-
carbon electricity grid by 2035 and adopting the SB 100 no-combustion scenario.

EJAC recommendations that guided the Proposed Scenarios include:

Drastically reduce or eliminate fossil fuel combustion across sectors
Reduce refining and oil and gas extraction activity with demand decline
Evaluate phasing out all refining activity by 2045
New residential and commercial buildings have all electric appliances by 2030
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Ambitious VMT reduction targets

What is the impact of the Administration’s unprecedented
budget investments?

The scale of transformation needed over this decade to both avoid the worst
impacts of climate change and meet our ambitious climate goals is extraordinary.
This is why Governor Newsom and the Legislature invested over $15 billion in
climate action through the 2021–2022 California Comeback Plan and why the
Governor has proposed investing over $22 billion through the 2022–2023 California
Blueprint for a total of $47 billion! Together, these budgets would represent
investment of a historic scale. Creating the types of whole-of-society changes
needed requires whole-of-government approach, and that’s precisely what the
enacted 2021–2022 and proposed 2022–2023 climate budgets advance.

These investments are incredibly important in the context of the 2022 Scoping Plan
in that they accompany and help ease implementation of the many regulations that
will continue to be necessary to achieve our 2030 and carbon neutrality targets. In
addition, these incentive programs jump-start emission reduction strategies for
priority sectors, sources, and technologies, leveraging private-sector investment and
building sustainable, growing markets for clean and efficient technologies. These
investments also help advance equity goals by prioritizing support for priority
communities, such as by targeting transportation investments to ensure that
California’s most disadvantaged communities have access to clean vehicles and
alternative mobility options.

What does the plan say about the use of carbon dioxide
removal strategies?

Based on our current trajectory and modeling, California will not reach its GHG
emissions reduction targets without deploying carbon dioxide removal measures of
which there are several types as indicated in the figure below. It is anticipated that
both mechanical removal (e.g., direct air capture, CCS) as well a nature-based
removal (e.g., increased forest carbon stocks) will be needed to achieve carbon
neutrality.
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Figure 1: Types of Carbon Dioxide Removal

 

Direct Air Capture (DAC): To achieve carbon neutrality, mechanical removal of
carbon dioxide from the atmosphere will also be needed. Mechanical carbon dioxide
removal (CDR) refers to a range of technologies that capture and concentrate
ambient CO . Direct Air Capture (DAC) is one available option that is under
development today and could be widely deployed. DAC technologies are not
designed to be attached to a specific source or smokestack. The technologies
include chemical scrubbing processes that capture CO through absorption as well
as adsorption separation processes. Another carbon removal option that involves
rapid mineralization of CO  at the Earth’s surface is called mineral carbonation. As is
the case with CCS, mechanical CDR technologies will need government or other
incentive support to get over technology and market barriers.

Carbon Capture & Sequestration (CCS) is a mechanical process by which large
amounts of CO  are captured, compressed, transported, and sequestered. CCS
projects are paired with a source of emissions from which the CCS project captures
CO  as it leaves a smokestack on a facility. CARB adopted a CCS protocol in 2018
as an amendment to the Low Carbon Fuel Standard (LCFS).

To minimize emissions leakage and address ongoing GHG emissions, the Proposed
Scenario assumes CCS will account for 4MMT of CO  emissions from cement
plants and petroleum refineries in 2045, which is less than 1 percent of GHG
reductions to achieve carbon neutrality. The plan also envisions a role for CCS to
reduce the carbon impacts of the declining levels of gas-fired electricity generation
that will be required to provide grid reliability while renewable and storage
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capabilities are rapidly set in place. CCS can play a similar role in curtailing carbon
emissions from hydrogen production as we transition to generating hydrogen from
low-carbon feedstocks, such as renewable natural gas.

The State is committed to engaging with communities to ensure reliable and safe
deployment of CCS.

What role does CCS play in achieving the 2030 target?

The path to achieving the 2030 GHG emissions reduction target that was laid out in
the 2017 Scoping Plan does not rely on a role for CCS. However, as we looked at
carbon neutrality in the 2022 Draft Scoping Plan, it became clear that in order for
CCS to scale and help achieve the 2045 goal, we needed to start deploying CCS in
this decade. So, while the 2030 target does not rely on CCS in this decade, success
for achieving the carbon neutrality target by 2045 requires us to initiate well-
designed CCS projects in this decade to allow the time for scaling of the technology
and for costs to come down post-2030. The initial modeling had aggressive start
times for CCS in the middle of this decade, but as part of the revisions over the
summer, CCS deployment will be pushed out towards the end of this decade to
align with the longer timeframes of permitting.

How did CARB determine the amount of CDR needed by
2045?

To evaluate the Proposed and alternative scenarios, CARB modeled a Reference
Scenario – what GHG emissions would look like in 2035 and 2045 if we did nothing
beyond existing policies that are required and are already in place to achieve the
2030 target. The Reference Scenario modeling indicates that the State’s AB 32
Inventory sectors would still have 265.8 MMTCO e emissions in 2045. To get to net
zero, the modeling includes actions to reduce emissions at the emissions sources
and from NWLs as well as using CCS and CDR, as reflected in the Proposed
Scenario. The modeling indicates 167.9 MMTCO e reductions at sources, 3.4
MMTCO e from CCS, and 94.5 MMTCO e from CDR (roughly 1/3 of the needed
reductions.) The reductions assigned to these categories, however, are illustrative
only and may change as the actual reductions occur as a result of subsequent
policies and actions anticipated over the next two decades.
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How did we calculate the contribution of Natural and
Working Lands?

For the Draft Scoping Plan modeling, a placeholder of 15 MMTCO e of annual
sequestration in the NWL sector was included in the CDR category. The initial NWL
modeling indicated that over a 5-year time span between the years of 2040 and
2045, NWLs could result in average annual GHG sequestration of at least 15
MMTCO e. NWLs however, operate on a much longer timescale than 5 years and
have high annual variability in emissions and sequestration. Further analysis of the
NWL modeling showed that, if a 20-year time span from 2025 to 2045 was
assessed, NWLs were projected to result in average net emissions of 8 MMTCO e
annually.

For the draft we released on May 10, we decided to use the longer averaging time
of 20 years for the NWLs modeling. This variability in the NWL modeling outcomes
depending on the assumptions used illustrates and underscores the statement in
the Draft Scoping Plan that the ultimate role played by mechanical CDR will depend
on how much we are able to reduce emissions at the AB 32 GHG Inventory sources
and the ability of our NWL sector to become either a carbon sink or carbon neutral
by 2045. The Final Scoping Plan will reconcile any changes to the modeling for the
AB 32 GHG Inventory and NWL sectors to estimate a final role for mechanical CDR.

Even with this reconciliation, however, it is important to remember that these are
estimates of the amount of CDR needed by 2045 to achieve carbon neutrality. Over
the next 20 years, many factors – including the pace of technology deployment,
regulatory development and implementation timelines, economic conditions, impacts
of climate change on NWLs, and new technology and tools being developed – will
ultimately affect the final amount of CDR needed for California to become carbon
neutral by 2045. As part of the statutorily required 5-year Scoping Plan update cycle,
we will have an opportunity to re-evaluate the amount of CDR needed to achieve
carbon neutral.

2

2

2

11/6/24, 10:43 PM California’s 2022 Climate Change Scoping Plan Fact Sheet

https://ww2.arb.ca.gov/resources/fact-sheets/californias-2022-climate-change-scoping-plan-fact-sheet/printable/print 13/18



Why isn’t there an exact match between the actual GHG
emissions inventory of the emissions modeled under the
scenarios?

The agreement between the verified GHG emissions inventory and the modeling
inventories reflected in the Scoping Plan scenarios is over 95 percent. Due to the
variables described below exact agreement with the modeled scenarios is not
expected or necessary to inform the plan and its recommendations. Rather, the goal
is to ensure significant consistency between the inventories to provide confidence
the plan and its recommendations can achieve the goals. As indicated above there
is a high level of agreement between the actual and modeling emission inventories.

As further background, the AB 32 GHG Inventory modeling is done using a model
called PATHWAYS. The model is an economy-wide energy and GHG emissions
model used to identify long-term GHG mitigation challenges in California through
analysis and comparison of different scenarios. PATHWAYS provides a detailed
technology representation of all sectors of the economy (using CARB AB 32
Scoping Plan categories), including explicit modeling of building device and vehicle
stock turnover. Through sector-specific emission-reduction strategies called
“actions,” each modeled scenario explores different rates and scales of clean
technology adoption and changes in energy supply and demand.

CARB worked with our consultant E3 to use our inventory data to “calibrate”
PATHWAYS. That entails taking sector level fuel data used to calculate the inventory
categories, which are then summed and used to produce sector and aggregate
GHG emissions for the State each year, and using those fuel data to map to specific
types of technologies, such as light duty vehicle counts, gas heaters, etc. This
allows incorporation of a more detailed account of fuel use by technology across the
economy in the model.

When we summed up the total fuel use modeled in PATHWAYS, there was not an
exact match to the fuel use in the AB 32 GHG Inventory at the sector level. This
difference is because of assumptions made in the modeling. For instance, because
we only have high-level data for gas use in the commercial and residential building
sectors, we had to make estimates for the purposes of the modeling, such as the
type and number of gas water heaters currently in use and how much fuel they use.
As a result of needing to rely on these sorts of estimates in the modeling, the
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modeled fuel use and, thus, the modeled GHG emissions differ somewhat from the
actual emissions in the AB 32 GHG inventory. There is 96.5% agreement between
the modeled GHG emissions and those in the Inventory.

What is the role of Cap-and-Trade Program moving
forward?

In line with requests from stakeholders and the Legislature, the Scoping Plan
evaluates the role of Cap-and-Trade relative to the 2030 GHG reduction target.

Initial modeling shows that the Cap-and-Trade Program may play a reduced role in
achieving the 2030 target compared to that projected in the 2017 Scoping Plan if
other planned measures, as described in the Plan, are fully and successfully
implemented. This is largely due to the draft Plan projecting additional reductions
from programs such as a more stringent LCFS and Renewables Portfolio Standard.
Cap-and-Trade will remain a critical part of the portfolio of strategies for continuing
to reduce GHG emissions across the economy to meet the 2030 target. Several
changes that took effect in 2021 in response to Legislative direction will ensure the
Cap-and-Trade Program’s role in supporting reductions to achieve the 2030 target.
These include a doubling of the annual emissions caps to a 4% reduction year-over-
year and a reduction of the allowable carbon offsets by half to just 4% of
compliance,
per AB 398.

What progress has been achieved since the last Scoping
Plan in 2017?

The 2017 Scoping Plan laid out adjustments necessary to achieve the GHG
emissions reduction target of 40% below 1990 levels by 2030.

Since then, the stringency of Cap-and-Trade has been doubled, as mentioned
above, as has that of the LCFS. CARB has also put in place the Advanced Clean
Trucks regulation, the Short-Lived Climate Pollutant Strategy, focused on reducing
powerful global warming chemicals such as methane, HFCs and black carbon; and
new rules requiring ocean-going vessels in California ports to plug into shore power
instead of burning petroleum
while docked.
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Coming up is the Advanced Clean Cars II regulation, which will achieve Governor
Newsom’s Executive Order to end sales of all new internal combustion passenger
vehicles by 2035. And for the first time, the Scoping Plan includes a range of
strategies to restore the state’s forests and other wildlands as well as agricultural
lands so that they can act more as carbon sinks that sequester vast amounts of
carbon.

How will the power grid change under this Scoping Plan?

Much of the state’s success to date in reducing GHG emissions is due to
decarbonization of the electricity sector with the Renewables Portfolio Standard,
integrated resources planning, and the Cap-and-Trade Program’s price signal to
dispatch clean energy to meet load. Moving forward, a 100% clean, affordable, and
reliable electricity grid will serve as a backbone to support deep decarbonization
across California’s economy. Additionally, unprecedented load growth must be met
to achieve the outcomes called for in the Draft 2022 Scoping Plan. At the same time,
other types of clean energy, such as hydrogen and renewable natural gas must
remain options as we transition away from fossil fuels. Under the Proposed
Scenario, the load growth is expected to grow by 68%.

The most critical difference in the draft 2022 Scoping Plan compared to previous
plans is the focus on a much more rapid rate of deployment for clean technology
and energy in every sector. As a result, specific actions – including accelerated rates
of deployment of clean technology and fuels – must be translated into both new and
amended regulations, policies, and incentive programs. And steps must be taken to
protect reliability in an economy that will be increasingly electrified. The availability
of solar and wind power can vary greatly depending on the season and time of day.
To help address this challenge, resource installations that pair solar with batteries,
as well as more battery build-out, are coming online currently and over the next five
years.

The Proposed Scenario incorporates SB 350’s energy efficiency doubling goal, the
California Public Utilities Commission’s Integrated Resources Planning 2030 GHG
target, and SB 100’s 2030 Renewable Portfolio Standard and 2045 zero-carbon
retail sales targets to reduce dependence on fossil fuels in the electricity sector by
transitioning substantial energy demand to renewable and zero-carbon resources.
Continued transition to renewable and zero-carbon electricity resources will enable
electricity to become a zero-carbon substitute for fossil fuels across the economy.
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The Proposed Scenario also includes the following characteristics:

Between 2020 and 2045 the emissions from the electricity sector continue to
decline.
In the Proposed Scenario, electricity load growth increases by approximately
68 percent in 2045. The modeling optimizes for costs and builds ~90 GW of
solar and ~40 GW of batteries to meet SB100 retail sales targets. All gas
remains online and ~10 GW of new gas is built (not baseload, but peaker
plants) to ensure continued reliability related to the massive build-out of
renewables and the challenge of intermittent power from solar and wind
generation. Note: overall use of gas generation drops over time. (see graph
below)
The RESOLVE model builds new gas capacity to meet electric reliability
(resource adequacy) needs.
The increase in resource adequacy needs is driven, in large part, by peak
demand increases by 2045 due to higher electric demand from electrification,
particularly transportation electrification.
Electric vehicle charging assumptions are based on the California Energy
Commission Integrated Energy Policy Report, which assumes a mix of off-peak
and on-peak electric vehicle charging. For example, some public charging is
assumed to occur during peak demand hours, and not all customers are
assumed to respond to, or participate in, time-of-use rates.
The cost assumptions lead to combined cycle gas units being selected to meet
resource adequacy needs; the input assumptions show that combustion
turbines (“peakers”) are more expensive. The new units run more than the
older existing gas plants, which are lower efficiency and thus more expensive
to operate.
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Figure 2: Proposed Scenario: Fossil Fuel Combustion Declines
Significantly across All Sectors
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ATTACHMENT 25 
CBE Comments on the Draft Recirculated Environmental Assessment (REA) for the 2022 
Scoping Plan at 6 (Oct 24, 2022), https://www.arb.ca.gov/lists/com-attach/41-sp22-recirc-ea-ws-
B2RRNVUxAw8BZFU6.pdf.   
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October 24, 2022 

 

California Air Resources Board (“CARB”) 

1001 “I” Street 

Sacramento, CA 95814 

SUBMITTED VIA CARB WEB PORTAL 

 

Re: CBE comments on the Draft Recirculated Environmental Assessment (REA) for the 2022 Scoping 

Plan, focusing on Oil Refineries and related issues 

Dear CARB Staff  Members, 

Communities for a Better Environment (CBE) is an Environmental Justice (EJ) organization, 

representing East Oakland, Wilmington, Richmond, Southeast Los Angeles, and surrounding 

communities, heavily impacted by fossil fuel pollution from mobile sources, oil refineries and drilling 

operations, power plants, and many others.  CBE is a member of the California Environmental Justice 

Alliance (CEJA). We made extensive comments through the two CEJA letters submitted to CARB on 

the first draft Scoping Plan (May 10, 2022 draft)1 which are still relevant. We incorporate these by 

reference, except where otherwise specified.  We have additional comments below, and our CEJA 

partners are separately submitting further important comments on the REA. We appreciate that CARB 

recirculated the environmental assessment as a new draft to address new information and correct errors.  

We are in the unusual position of having the new Sept. 9th REA2 without the accompanying 

new Scoping Plan and modeling, so it is impossible to fully evaluate the REA draft.  We reserve the 

right to add comments on the REA after the new Scoping Plan and modeling are published.  We 

appreciate statements clarifying that the REA does not provide complete CEQA analysis now, and 

more will be needed when the plan is implemented. This is an important reminder for later project 

proponents that full CEQA analysis will be necessary. CARB states that best efforts were made to 

address impacts that can’t be fully identified now due to uncertainties.3 However, it is important not to 

rely on future CEQA analysis for individual projects as a cure-all for gaps in environmental 

review. The new Scoping Plan sets in motion and defines what types of projects will be proposed in the 

future, and the REA must adequately evaluate impacts and alternatives which could eliminate impacts. 

We understand the difficulties of assessing fast moving and complex energy changes over decades, but 

many impacts can be reasonably projected now, and prevented.  

 
1 Available through CARB’s 2022 draft Scoping Plan web portal under three separate documents (662, 668, and 670) 
submitted by Chelsea Tu for CEJA -- CEJA Draft Scoping Plan Cross-Sector Comments, June 24, 2022 
2 Sept. 9, 2022, available at CARB web page: Draft 2022 Scoping Plan Update - Recirculated Draft Environmental Analysis 
3 For examples the REA states: “If specific actions included in this Recirculated Draft EA are proposed by a public agency, 
further CEQA review of the individual projects would be undertaken as necessary.” (p. 8) Further: “As described below, while 
CARB has made best efforts to analyze potential environmental impacts associated with these measures and 
recommendations, it is not possible to do so in greater detail given the statewide and programmatic nature of these 
measures, and the lack of available detail in how they may be implemented.” p. 11 

https://www.arb.ca.gov/lispub/comm2/bcsubform.php?listname=sp22-recirc-ea-ws&comm_period=1
https://www.arb.ca.gov/lispub/comm/iframe_bccommlog.php?listname=scopingplan2022&_ga=2.51901801.1594129882.1666297404-1858881344.1596558718
https://ww2.arb.ca.gov/our-work/programs/ab-32-climate-change-scoping-plan/2022-scoping-plan-documents
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We disagree with the characterization of the Scoping Plan as largely advisory4 – many pieces 

are part of CARB’s responsibilities and under its authority: CARB has the authority and 

responsibility to drastically cut Greenhouse Gases (GHGs), associated smog precursors, and toxic 

pollution.  It also has an amazing opportunity to plan the phaseout of fossil fuels, not only to prevent 

climate collapse, but to finally eliminate the largest sources of the smog and toxics health crisis plaguing 

California for the last 80 years. This would also remove the largest sources of toxics poisoning Black, 

Latinx, Asian, and Indigenous and other communities which endure environmental racism and 

disproportionate impacts.   

Specific inadequacies are summarized as follows, with more detail later: 

• Importantly, the Project Description is not up to date – it does not yet incorporate clear 

direction to begin a planning process for a long-term oil refinery phaseout, made by 

CARB’s Governing Boardmembers and recommended by the Environmental Justice 

Advisory Committee (EJAC) during the Sept. 1st 2022 hearing, detailed below.  (This direction 

was also given by the Governing Board in its June hearing.)  The Project Description 

incorporates some updates (e.g. substantial offshore wind, directed by Governor Newsom)5 but 

left out the refinery phaseout planning, perhaps because of the short time between the Sept. 1st 

Board hearing discussion, and the Sept. 9th REA publication. We look forward to this addition in 

the fully updated Scoping Plan and correction of the REA and updated modeling. 

• The Project Description for oil refineries is also outdated in its assumption that most 

refinery operations could have Carbon Capture and Sequestration (CCS) implemented by 

2030 – this has already been discarded by CARB staff after it was documented as infeasible for 

refineries (see below), and also since it cannot be considered until after federal pipeline safety 

regulations are updated for concentrated CO2 transport from oil refineries to the Central Valley.6 

• We appreciate that the evaluation of CCS has been updated to add previously missing 

information regarding CO2 pipeline hazards, but it is still incomplete – it does not 

adequately evaluate and provide feasible mitigation for extremely harmful impacts from 

overcrowding oil refineries, and transporting and sequestration of CO2. 

 
4 REA: “Note that despite the inclusion of these items, the 2022 Scoping Plan continues to remain largely advisory in nature, 
as CARB does not directly regulate many of the sectors described above, and therefore these measures remain at the 
discretion of other agencies.” p. 11 
5 The REA states that the Project Description has been revised: “After the end of the Draft EA public review period, CARB 
identified revisions to certain aspects of the proposal that merit revisions to the project description. The changes are 
provided in Chapter 2, “Project Description,” below. In addition, in response to public comment, the public safety evaluation 
has been reassessed and expanded for carbon dioxide pipelines associated with potential atmospheric mechanical carbon 
dioxide removal projects and carbon capture and storage projects.” REA at p. 1 
6 “For example, SB 905 (Caballero, 2021-2022 legislative session, enrolled by the legislature but not signed by the Governor 
at the time of writing) does not allow for the transport of concentrated carbon dioxide via pipelines until a federal CO2 
pipeline safety rulemaking is completed. It is unknown at this time when that rulemaking will conclude.” REA, p. 16.  Note 
this was subsequently signed by Governor Newsom, Sep. 16,  2022: S905 California: Carbon sequestration: Carbon Capture, 
Removal, Utilization, and Storage Program, Trackbill.com  

https://trackbill.com/bill/california-senate-bill-905-carbon-sequestration-carbon-capture-removal-utilization-and-storage-program/2216440/
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• Analysis of the production, transport, storage, use, and cost of hydrogen requires much 

more robust analysis to include readily available information on the many major impacts.  

These are an important piece of Scoping Plan development and environmental assessment, to 

prevent new significant impacts and bad policy. Some decisionmakers are grasping at hydrogen 

as an easy fuel switch from fossil fuels, but this must be corrected with clear and specific 

analysis of impacts and cleanest energy options. 

• By far, most hydrogen is currently made using fossil fuels in oil refinery-associated 

processes (over 2 million kg/day) making it the most likely source of hydrogen for many 

years.7 There is heavy oil industry pressure to continue and expand this production, with a blind 

eye to impacts, while adding CCS to hydrogen plants to justify continued fossil hydrogen plant 

operation. But refinery CCS cannot eliminate most of the impacts from refinery hydrogen 

production, natural gas feedstock extraction, and transport and storage of hydrogen and natural 

gas associated with it.  Furthermore, hydrogen production is a fraction of overall refinery 

operations, but used to justify continued existence of the vastly larger, other parts of refinery 

operations for the foreseeable future -- beyond 2050.  

• Even green hydrogen generated using renewable energy has environmental impacts, 

requiring substantial water resources, and very high electricity use to produce hydrogen 

(perhaps prohibitively high), in addition to transport and storage impacts. Combustion of 

hydrogen from any source causes major NOx emissions (though  hydrogen fuel cells do not emit 

NOx, only water).  Hydrogen consideration should be limited to applications where no cleaner 

alternative is available, before adoption of the Scoping Plan energy portfolio. A source-by-source 

evaluation of hard to decarbonize sectors should be made including long-haul trucking, aviation, 

ocean-going vessels, other transportation, isolated geographic areas (islands), certain intensive 

industrial operations (not including oil refining, which cannot be decarbonized), to identify 

cleanest alternatives available, and lowest impact clean energy alternatives.  

 

I. Petroleum Refining in the Project Description must include beginning planning refinery 

phasedown, and correct errors regarding availability of CCS 

For Oil Refineries, the Sept. 9th draft REA Project Description table of actions (p. 17) is unchanged 

from the original May 10, 2022 EA Project Description (p. 15). The REA contains two errors requiring 

updating:  A) the Governing Board and EJAC directed staff to add actions to the Scoping Plan to begin 

planning to manage a long-term phasedown of Oil Refining and Oil Drilling in California, and B) CCS 

is known to be unavailable for the majority of refinery operations by 2030. The REA still includes the 

inaccurate and outdated descriptions: 

 
7 Natural gas produced from oil and gas drilling operations usually provides both the energy driving the process and the 
feedstock materials in Steam Methane Reforming (SMR),  which is currently the main process used to produce hydrogen in 
high volume. Methane (CH4) in the natural gas is reformed to free hydrogen atoms, also emitting large volumes of CO2 and 
other pollutants. We listed and quantified the hydrogen produced from a number of existing fossil-fuel producers of 
hydrogen in the state, later in this comment. 
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Table 2-1: Actions for the Proposed Scenario: AB 32 GHG Inventory Sectors8  

Petroleum Refining CCS on majority of operations by 2030 

Production reduced in line with petroleum demand 

 

A) The Refinery description in Table 2-1 should have been amended to include beginning 

phasedown planning as instructed by the Board and EJAC 

During the Sept. 1, 2022 joint meeting of CARB Governing Board (and Environmental Justice 

Advisory Committee) directed staff to add the beginning of planning on Oil Refinery and Oil Extraction 

phaseout. Here are a few of the statements made by CARB Governing Boardmembers and EJAC 

members9 (many others were made): 

Sharifa Taylor, EJAC Co-Chair, beginning 1:10:26:  “We want to move actually into our 

recommendations for the refinery phaseout, or just transition . . . By 2024 . . . CalEPA should lead the 

adoption of an interagency plan to manage the decline of California oil refinery production of gasoline, 

diesel, and other fossil fuels, as it reflects California’s climate laws and zero emission transportation policies 

by 2045.”  

Kiran Chawla, JD/PhD Candidate, EJAC, proxy for Connie Cho, EJAC,  45:57: “CARB should develop and 

complete a petroleum transition plan by 2024 that lays out a vision for production phase out of petroleum 

refining by 2045, including the development of interim targets.” 

Chair Randolph, CARB Governing Board beginning 1:22:50:  “We would like some paragraphs added to 

the Scoping Plan calling on the Governor to convene an interagency working group to assess the 

transition of not just refineries, but also I think it needs to include extraction. . . ”   

CARB Boardmember Kracov, beginning1:18:47: “If you don’t pay attention to where you’re going, you’re 

probably gonna end up somewhere else.  So on this issue, we discussed last time, sending a strong signal - 

language to signal the need for candid, prudent deliberation, and planning.  Maybe multi-agency, on 

the petroleum phase out to disclose the constraints and tackle all these tough questions.” 

CARB Boardmember Dr. Balmes, 1:32:09:  “I totally support a phaseout plan" 

CARB Boardmember Hector De la Torre, 1:21:51: “On this issue of oil and gas um back in June I spoke up 

on this and I still believe it to this day.  Since then I’ve been telling people that I know that this is the 

direction that we need to go, from other agencies, electeds, etc. I believed it then, I believe it now. 

Many other statements, recommendations, and directions to staff were made directing phaseout, and 

also asking for evaluation and care for worker training and community transitions and impacts, rebate 

incentives for clean electric vehicles, and special attention to different transportation and electricity 

charging needs in rural areas.   

 
8 REA excerpt p. 17 
9 Video recording available at: https://cal-span.org/meeting/carb_20220901/  

https://cal-span.org/meeting/carb_20220901/
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In addition, Sharifa Taylor, EJAC Co-Chair referenced the PERI10 report as a model, labor-

supported plan regarding how oil industry phasedown can could be carried out with worker training 

support. Because a full transcript is not clearly available online, it was not easy to provide a set of all the 

quotes here, but the full conversation is available at the footnoted link. Boardmember Takvorian added 

comments supporting such planning and the need for timelines and details, and Boardmember Hurt 

added comments of general support, as did others.  

Consequently, the Project Description Table 2-1 Actions must be updated, for example as follows: 

Table 2-1: Actions for the Proposed Scenario: AB 32 GHG Inventory Sectors11: example correction 

Petroleum Refining 
CCS on majority of operations by 2030  

CCS consideration is delayed until after federal pipeline safety 

regulation updates for concentrated CO2 transport  

Production reduced in line with petroleum demand  

By 2024, develop near and long-term plans through an interagency 

taskforce to manage the decline of oil refining and oil extraction 

(fossil fuel supply phasedown), in line with California’s climate 

and zero emission transportation goals (for reduced fossil fuel 

demand by 2045). 

Additional detail on planning workforce training and community transition need to be developed for 

the new Scoping Plan update, and consistently addressed in the REA. 

 

B) “CCS on majority of operations by 2030” for oil refineries has already been found by 

CARB and others as not achievable; DOE’s expert and spokesperson agrees 

The original EA modeling assumed widespread refinery CCS could by implemented starting 

immediately, ramping up to capturing 13 million tonnes of CO2 by 2030 at oil refineries.12  However, 

CARB later reviewed these assumptions and concluded that CCS is currently non-existent at oil 

refineries in California, and that the modeling assumptions for large quantities of CO2 captured could 

 
10 A PROGRAM FOR ECONOMIC RECOVERY AND CLEAN ENERGY TRANSITION IN CALIFORNIA, Robert Pollin, Jeannette 
Wicks-Lim, Shouvik Chakraborty, Caitlin Kline, and Gregor Semieniuk, Dept. of Economics and Political Economy Research 
Institute (PERI) University of Massachusetts-Amherst, June 2021, at: https://peri.umass.edu/images/CA-CleanEnergy-6-8-
21.pdf 
11 REA excerpt p. 17 
12 For example, see Attachment A, May 13, 2022, CBE, FACT CHECK: California’s 2022 Draft Scoping Plan for Oil Refineries, 
Released Data Show CARB Relies on Unfounded Assumptions for Carbon Capture in the Refinery Sector, Making Results 
Invalid 
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not be met by 2030.13 Outside California, there are only a small handful of refinery-related CCS project, 

with many having failed to achieve their own goals to reduce emissions.14 

CCS for oil refineries has been documented to require specialized design due to size, age, and severe 

space constraints at refineries, limiting CCS applicability to a small number of CO2-emitting 

combustion units (and not practical for the “majority” of operations).15  The timeline for refinery CCS 

implementation would require customized engineering design, environmental review, permitting, and 

construction, and would not be achievable even in limited operations for oil refineries until closer to the 

end of the decade.  We submitted extensive comments through CEJA documenting industry and 

regulatory statements of the severe refinery space constraints and major hazards reducing maintenance 

access and increasing accidents.  These comments are still relevant and incorporated by reference. If 

CARB attempted to implement widespread CCS requirements in refineries on the majority of operations 

by 2030, this would increase the already high dangers of explosions, spills, and fires at refineries.   

We supplement our previous comments with additional information below. 

Application of CCS to the “Majority of operations” was originally given more meaning in the 

original Scoping Plan, where the original modeling provided the volume of CO2 in metric tonnes each 

year expected captured.  That document assumed large volumes of refinery emissions could be captured 

through CCS (13 million tonnes/year by 2030). This volume definition was shown infeasible. 

But now, without availability of the new modeling (not expected until November),  there is no 

public gauge at all defining  the “majority of operations” (either in quantities expected captured), nor 

in terms of defining which parts of the refinery would be equipped with CCS. 16  This leaves a big gap in 

Project Description, and environmental impact analysis. 

Definition of “majority” is necessary, to identify not only volumes CARB is projecting to be 

captured, but also which refinery processes would be possible candidates, what portion of emissions 

might be capturable, and how large a portion of refinery real-estate would be needed. Evidence shows 

that only a portion of oil refinery combustion emissions can be captured and that large portions of 

refinery property are not available to add more equipment if safety isn’t to be further compromised. 

(Pilot projects to develop “compact” CCS modules footnoted by CARB in the May 10th Scoping Plan, 

 
13 In an April 2022 public workshop CARB agreed that these assumptions were incorrect. In response to such comments, 
CARB also agreed in the subsequently published May 2022 draft Scoping Plan that “[w]hile the modeling included CCS as 
being available in the first half of this decade, implementation barriers now indicate that is unlikely, and those emissions 
will be emitted into the atmosphere. For the Final 2022 Scoping Plan, the modeling will reflect updated assumptions for the 
earliest deployment of CCS for any sector in California.”  Draft Scoping Plan at 68. Moreover, during the May 23, 2022 
meeting of the Environmental Justice Advisory Committee (EJAC), CARB staff acknowledged that they now assume refinery 
CCS will be unavailable until “later this decade.”  
14 For example, see previously cited CEJA Scoping Plan comment of June 24, 2022, at p. 19, available at 
https://www.arb.ca.gov/lists/com-attach/4459-scopingplan2022-UDMAY1Y9V2VQCQBk.pdf 
15 CEJA, Id, pp. 20-27 
16 This is an example of the problem with publishing an environmental assessment before publishing the project or program 
document itself (in this case – the updated Scoping Plan and updated modeling).  We have never seen an environmental 
assessment published under CEQA before the full project was defined. 
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are only currently designed for smaller volume capture, as we documented in our previous CEJA 

comments.17) 

Not only is it already established that the majority of refinery operations cannot have CCS 

operable by 2030, but the Department of Energy (DOE) representative went further in public 

comments.  The keynote speaker Dr. Jennifer Wilcox, DOE, Office of Fossil Energy and Carbon 

Management, stated at the CCS Symposium Sept. 29th, 2022 in Stockton: “Carbon capture is not the 

right tool for refineries.”  We agree. CARB staff helped convene and were present at this symposium 

and have access to notes and a recording of this event, which we incorporate by reference. 

C) Refinery Title V permits provide detail on refinery fossil fuel combustion units, 

encompassing far more than Hydrogen Production & FCCs as largest CO2 sources 

In order to further illustrate the large numbers of operations where CCS in refineries would need to 

be applied if CARB expected to cover the majority of large refinery combustion sources, CBE made the 

effort to compile from publicly available Title V permits, a list of refinery combustion units and their 

capacity (firing rate for burning natural gas or refinery gas in millions of BTUs18 per hour, resulting in 

CO2 and other emissions). We also previously provided other lists of the large numbers of combustion 

units at South Coast refineries in our previous CEJA comments documented in NOx Regulation 1109.1, 

which are still relevant (though not as detailed as the table below for an individual refinery, regarding 

specific refinery combustion units). Unfortunately, this issue is still receiving a trivial level of evaluation 

in the REA. 

The Title V permits establish the large number of refinery fossil fuel combustion processes which 

would need to be controlled if CARB meant to include CCS on “the majority” of refinery operations by 

2030 in the Scoping Plan.   

CARB has already found the notion of applying CCS to the majority of operations as untenable, as 

previously cited.  And in fact, CARB only briefly identified three specific refinery operations in the 

original Scoping Plan:  1) refinery Hydrogen Plants (Steam Methane Reformers or SMR), 2) refinery 

Electricity production (combined heat and power), and 3) [Fluid] Catalytic Cracking units (FCCs), 

stating in the May 10, 2022 Scoping Plan: “Refineries can have a variety of point sources that emit 

CO2, such as steam methane reformers for producing hydrogen, combined heat and power units, and 

catalytic crackers.” (p. 68) 

We show at least ten major refining activities would need to be covered if the majority of CO2 

emissions were to be addressed. Each of these ten categories have multiple separate combustion units, 

requiring separate controls.  It is not feasible to cover all these refinery operations with CCS, 

underscoring the lack of realism in having a general and undefined goal of covering “the majority of 

operations” at refineries. It appears that CARB has not actually evaluated the scope of refinery 

operations in this regard, but instead relied on hopeful and generalized thinking, but technically flawed 

concepts. 

 
17 CEJA, Id, pp. 27-29 
18 British Thermal Units 
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As a real-world example, we extracted Title V permitting information for the Tesoro / 

Marathon Carson refinery, which has about 36 major boilers, heaters, furnaces, and turbines 

listed in its most recent Title V permit. To address 90% of the emissions from these (a percentage 

repeatedly stated by CARB as achievable for CCS capture) would require equipping the largest 19 out of 

the 36 below, encompassing ten different major refinery processes: 1) Electricity Generation, 2) 

Hydrogen Generation, 3) Crude Oil Distillation, 4)  Vacuum Distillation, 5) Catalytic Reforming, 6) 

Hydrocracking, 7) Fluid Catalytic Cracking, 8) Coking, 9) Steam Generation, and 10) Hydrotreating.   

Thus, at a refinery like Tesoro Carson – CCS would need to be applied separately to each of 19 

major combustion units if CARB wished to assume it could capture CO2 resulting from 90% of the 

fuel combusted in the list of boilers and heaters below.19 

The Tesoro / Marathon Los Angeles Refinery (Carson) from largest to smallest20 
 

Size (in Million BTUs of fuel 
combusted per hour, or 

MMBTU/hr) 

Refinery System/Process          
(from Title V permit) 

Equipment description (from Title V permit)  

985 Electricity Generation Gas Turbine 

650 Hydrogen Production Heater, Primary Reformer 

550 Crude Dist. Unit Heater, No. 1 

427 Hydrogen Production Heater RW0054 

360 Vacuum Distill. Unit  Heater No. 51 

310 Catalytic Reforming Heater No. 2 Reformer #015 

255 Cat Reform. Unit  Heater No. 1 Reformer 014 

173 Hydrocracking 
Heater, Reboiler No. 017, Hydrocracker 
Fractionator 

171 Catalytic Reforming Heater, No. 3 Reformer, No. 016  

165 Fluid Catalytic Cracking Heater RPV 2319, Regenerator Startup Air Heater 

150 Crude Dist. Unit Heaters 
System 4- Heater, No. 21, No. 2 Crude Oil 
Distillation 

130 Coking & Resid. Conditioning Heater, No. 1 Delayed Coker Unit (West)  

130 Coking & Resid. Conditioning Heater, No. 1 Delayed Coker Unit (East)  

130 Coking & Resid. Conditioning Heater, No. 2 Delayed Coker Unit 

130 Crude Oil Distillation  Heater, No. 4 Crude Oil Distillation Charge 

120 Crude Oil Distillation / Vacuum Heater, No. 52 Vacuum Unit  

100 Crude Oil Distillation Heater No. 22, No. 2 Crude Oil Distillation 

89 Fluid Cat Cracking Heater, Fluid Cat Cracking Feed 

 
19 We used fuel combustion capacity as a surrogate for CO2 emissions – the more fuel a unit can combust, the more CO2 
emitted. These units generally operate continuously. CARB can readily fill in this chart to provide actual CO2 emitted for 
each source, or we could calculate using a standard emission factor for each, but fuel combustion percent is a reasonable 
approximation of percent CO2 emissions. 
20 Tesoro Refining and Marketing, Facility ID 174655 (aka Marathon), 6/24/22 Title V Permit, available through SCAQMD 
“FIND” query, at https://www.aqmd.gov/nav/FIND .  We have also attached more detailed spreadsheets compiling the list 
above, providing the Application #, the individual equipment Unit #, and the page number in the Title V permit, as well as 
the Title V permit itself. 

https://www.aqmd.gov/nav/FIND
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82 Hydrotreating Heater No. 018, Mid-barrel Stabilizer Reboiler 

80 Hydrotreating Heater FCC HDS (HydroDesulfurization) Unit)  

52 Catalytic Reforming Heater, No. 1 Reformer Desulfurizer 

52 Hydrotreating Heater No. 018, Mid-barrel Stabilizer Reboiler 

39 Catalytic Reforming Heater No. 2A, Process Reformer 

39 Cat Reforming Heater No. 2, Desulfurizer No. 2B 

39 Hydrocracking Heater, No. R1  

39 Hydrocracking Heater No. R2 Recycle Gas 

39 Hydrocracking Heater No. R4 

39 Hydrocracking Heater No. R3 Recycle Gas 

24 Hydrotreating Heater, Jet Treater R-1 

22 Hydrotreating Heater Light Gasoline Hydrogenation Feed 

12.5 Hydrotreating Heater, RW 0053, Naphtha HDS Reactor 

11 Hydrotreating Heater, Jet Treater R-3 

10 Hydrotreating Heater, Jet Treater Stabilizer Reboiler 

4.9 Fluid Catalytic Cracking Propylene Tetramer Reboiler 

3.9 
Crude Oil Distillation 

Slop Oil Rerun Unit Heaters 

The total fuel combustion capacity above is in 5,614 million BTUs per hour.  (See attached 

pdf of spreadsheet (Attachment A) – the live spreadsheet is available on request.) Using the CO2 

Emission Factor of 53.06 kg/MMBTU for combustion of natural gas results which was used by Tesoro 

during their 2017 environmental permitting,21 results in CO2 emissions of about 1.3 million metric 

tonnes/year (MMt/yr).22  Capturing 90% of the combustion capacity (shaded in blue above) would 

capture about 1.2MMt/yr.23  This emission factor may be a major underestimation of actual combustion 

emissions but regardless illustrates the large percentage of processes which would need to be controlled 

to reach 90%. 

 We could similarly compile the Tesoro Wilmington, and other California refinery combustion 

units from their publicly available Title V permits.  Such detail in permits only adds to the already 

overwhelming evidence that complex refineries cannot readily include CCS on the majority of 

operations by 2030.   

 A similar distribution of the largest CO2-generating combustion sources operating across 

multiple refinery operations (representing “the majority of operations”) would be expected at 

refineries statewide.  These units combust mainly Refinery Gas and Natural Gas, and also cause large 

emissions of Nitrogen Oxides, Particulate Matter, and other pollutants harmful to local health, in 

addition causing regional ozone formation.  

 
21 Tesoro Los Angeles Refinery Integration and Compliance Project, Appendix A: Summary of Emissions, Table A-2: Carson 
and Wilmington New and Modified Heater Emissions (Potential to Emit), Emissions Factors, Appendix B-3, p. B-347. 
22 5,614 MMBTU/hr X (53.06 kg CO2 /MMBTU of Natural Gas combusted, per 40 CFR Default) ÷ (1000kg/metric tonne) X 
(8760 hrs/year) = 2.6 million metric tonnes CO2 per year (MMt/yr).  
23 >90% of 2.6 MMt/year = ~2.4 MMt/year 
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The REA must be corrected to remove the goal of CCS on a “majority of refinery operations” 

by 2030 for all of the above reasons.  If not, CARB would need to provide an analysis showing the 

feasibility and potential impacts of adding CCS to each of these known process units above, and 

consider alternatives to each of these.  Further, CCS at refineries must not even be considered by CARB 

before major improvements in federal CO2 pipeline standards. 

D) Refineries cause many other harms, such as major cancer-causing benzene emissions from 

Storage Tanks and leaking fugitive sources (valves and seals); CCS would not cover any of 

these, leaving communities with continued toxic emissions 

We could similarly performing a time-consuming list the even larger number of refinery storage 

tanks from Title V permits and other sources at refineries – these are even more numerous than heaters 

and boilers.  It is important for CARB and decisionmakers to realize that such petroleum storage tanks 

(which emit cancer-causing and smog-forming chemicals, even after decades of regulations to tighten 

emissions) are entirely uncontrolled by CCS (which is for the purpose of capturing CO2 from 

combustion). 

Consequently, generalized ideas that CCS could somehow address the harms to EJ communities 

is entirely unrealistic and uninformed regarding the number of different operations at refineries.  It is 

important to recognize that these operations are inherently polluting and must be phased down, not only 

to protect the climate, but to protect health of nearby neighbors (as well as workers) over time. 

 

II. CCS - CO2 Pipeline and other CCS hazards are still inadequately assessed 

Especially since the Scoping Plan still proposes CCS on the majority of refinery operations, and has 

not yet seriously evaluated the impacts on complex, overcrowded refinery operations, weighed the 

seriousness of CO2 pipeline impacts, the leaking potential in the Central Valley, nor incorporated severe 

health impact information presented at the late September CCS Symposium in Stockton (where CARB 

took part with other regulators and EJ organizations), we are looking forward to supplementing our 

comments on this issue after the full Scoping Plan and modeling are updated, and hopefully the REA is 

as well.  

 

III. Hydrogen source impacts are underestimated, with inattention to existing conditions 

and most likely outcomes 

 

A. Key Background Issues and Impacts 

It is understandable that many officials have pinned hopes on a generalized idea of hydrogen as an 

easy gas or liquid replacement for fossil fuels, since combustion of hydrogen does not emit CO2.  It is 

also a relatively intensive and storable fuel (as compared to intermittent wind and solar).   
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But focusing only on hydrogen’s benefits ignores major, predictable impacts, which are inevitable 

unless included in robust planning and environmental analysis. California has previously failed to 

analyze known pitfalls during policy cross-roads – kicking the can down the road.  

It is now crucial (and required by CEQA) that a full evaluation of California’s projected energy 

portfolio be based on the actual information and data regarding known pitfalls, including evaluating 

hydrogen impacts. We are out of time to develop good climate energy policy, and CARB may not 

assume that a project-by-project analysis down the road will cure all ills.  

Based on impacts, the REA must evaluate limitations of hydrogen use, and more importantly, 

where straightforward electrification alternatives avoid impacts, to protect public health and the 

climate. The following factors need to be much more clearly evaluated: 

• Combustion of hydrogen creates large volumes of NOx (even more than combustion of 

natural gas24), harming health, due to presence of nitrogen in the atmosphere. (Hydrogen 

use in fuel cells on the other hand, do not create NOx). EJ communities need to eliminate 

such health-harming sources.  

• The existing infrastructure in California to produce hydrogen is large and polluting, 

making it very likely dirty hydrogen use will expand.  CCS can only partially eliminate 

some of the impacts of fossil-fueled hydrogen production. 

• Even green hydrogen (produced from water using renewable energy) has major 

impacts which must be carefully considered, including requirements for large amounts of 

water, and extreme amounts of renewable energy to power electrolysis (which is a relatively 

inefficient process25). 

• Hydrogen is an indirect but potent GHG, and is flammable and explosive.26 Leaks in 

hydrogen pipelines create new impacts and hazards. Hydrogen leaks contribute to 

climate change - by reacting with radicals in the atmosphere, hydrogen increases levels of 

 
24 The Chemical Engineer, Hydrogen, The Burning Question, “Disadvantages include: • the higher flame speed increases the 
flame temperature locally, which can generate high levels of NOx;”  
25 GTM: A Wood Mackenzie Business, Energy, So, What Exactly Is Green Hydrogen?,  [“The business case for green 
hydrogen requires very large amounts of cheap renewable electricity because a fair amount is lost in 

electrolysis. Electrolyzer efficiencies range from around 60 percent to 80 percent, according to Shell. The efficiency 
challenge is exacerbated by the fact that many applications may require green hydrogen to power a fuel cell, leading to 
further losses.”] 
26 US OSHA, Green Job Hazards, Hydrogen Fuel Cells: Fire and Explosion  [“Hydrogen used in the fuel cells is a very 
flammable gas and can cause fires and explosions if it is not handled properly. Hydrogen is a colorless, odorless, and 
tasteless gas. Natural gas and propane are also odorless, but a sulfur-containing (Mercaptan) odorant is added to these 
gases so that a leak can be detected. At present, it is hard to tell if there is a hydrogen leak because it has no odor to it. 
Hydrogen is a very light gas. There are no known odorants that can be added to hydrogen that are light enough to diffuse 
at the same rate as hydrogen. In other words, by the time a worker smells an odorant, the hydrogen concentrations might 
have already exceeded its lower flammability limit.”] 

https://www.thechemicalengineer.com/features/hydrogen-the-burning-question/
about:blank
about:blank
about:blank#:~:text=Hydrogen%20used%20in%20the%20fuel,a%20leak%20can%20be%20detected.
about:blank
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the potent GHG methane.27  Blending of hydrogen into natural gas pipelines can 

embrittle them.28 

 

CBE and CEJA have previously proposed that hydrogen be considered during environmental 

evaluations, only for limited use in truly hard to decarbonize sectors for which there is not a better 

alternative, given serious potential environmental impacts. CARB has at times described its goals for 

hydrogen similarly.  

However, oil refining (which CARB once referenced as “hard to decarbonize” should never be 

lumped into this category – refineries are actually impossible to decarbonize – they inherently process 

carbon in the form of crude oil (or limited amounts of biofuels), to make carbon fuels (gasoline, diesel, 

etc.).  These result in toxic and GHG emissions that can never be entirely controlled. They are inherently 

dangerous, operating under high temperatures and pressures, and regularly explode. As inherent fossil 

fuel polluters – they need to be phased down over time in favor of inherently safer, zero emission energy 

sources to protect surrounding communities and the climate.  

It will be important for the Scoping Plan energy portfolio development and environmental 

analysis to carefully evaluate each hard to decarbonize sector individually, such as long-haul 

trucking, ocean-going vessels, aviation, and certain intensive industrial applications (perhaps the 

steel industry).29  The REA must evaluate each of the impacts described above, and address these 

within production, transport, and use of hydrogen for each sector, and evaluate whether safer 

alternatives (such as electrification) are available, as they frequently appear to be. 

 

B. California’s major production of hydrogen from fossil fuels for refinery use, and non-

existent green production at present, gives dirty hydrogen the economic and logistical 

advantage for some time in the future 

 

Existing large volumes of fossil-fuel produced hydrogen (called grey hydrogen) and lack of green 

hydrogen (made from renewable energy), make it predictable that most hydrogen production in 

 
27 Warwick et al, University of Cambridge, Atmospheric implications of increased Hydrogen use, April 2022, Executive 
Summary, [“. . . any leakage of hydrogen will affect atmospheric composition (with implications for air quality) and have an 
indirect warming effect on climate, partially offsetting some of the climate benefits of the reduction in carbon dioxide. . . . 
Leakage of hydrogen into the atmosphere will decrease the tropospheric concentration of hydroxyl radicals (OH), the major 
tropospheric oxidant, and thereby increase the atmospheric lifetime of methane and its impact on climate.”] 
28 Hafsi et al, Hydrogen embrittlement of steel pipelines during transients, 

https://www.sciencedirect.com/science/article/pii/S2452321618302683 
29 For example, in the steel industry, hydrogen is being explored as a potential reducing agent (removing oxygen from 
feedstock but resulting in large CO2 emissions) to replace coal. This is not yet a readily available alternative. This is an 
example of CO2 emissions as an inherent part of the chemical reactions of an industrial process (not simply as an energy 
source for heat). Owais Ali, Jul 27 2022, AZO Greentech, Editorial Feature, Green Hydrogen for Steel Production, High 
Carbon Footprint of Steel Production describes a hydrogen reducing agent alternative.  [“Blast furnaces of steel industries 
utilize carbon in a chemical reaction that transforms carbon and iron oxide into carbon dioxide and iron. To decarbonize 
steel production, carbon and carbon dioxide must be replaced by a gas that produces little or no carbon emissions. Green 
hydrogen can replace carbon and fully decarbonize these processes. However, green H2 is currently only being generated in 
small amounts; therefore, it needs to be optimized for industrial-scale production before it can be used to make steel.”] 
https://www.azocleantech.com/article.aspx?ArticleID=1606 
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California for at least a decade will be grey.  Oil refineries and their associated third-party hydrogen 

producers have an economic advantage over green hydrogen producers:  refinery-related hydrogen 

plants are already built.  Green hydrogen plants will require design, siting, construction, high operating 

expenses, access to renewable electricity, and environmental approvals. 

 

The REA does not define the sources of the hydrogen which it projects for use, and generally fails to 

distinguish between grey and green hydrogen in evaluating impacts.  Most hydrogen inside (and outside) 

California is made using fossil fuels, for oil refineries using Steam Methane Reforming.30  These plants 

are known by CARB, which should provide an up-to-date listing.  We provide a partial list below. 

 

Hydrogen plants in California are owned by 1) refineries and 2) third parties, usually operated next 

to or even on refinery property. The trend for a decade has been for increasing production by third 

parties partnering with refineries (basically captive industries).31  The Renewable Hydrogen Roadmap32 

provided a partial list of third parties producing hydrogen in California in 2016, which shows the 

domination of end-use by oil refineries: 

Renewable Hydrogen Roadmap Figure 4. California Hydrogen Production (January 2016) 

Producer City Technology Capacity (kg/day) Industry 

Air Products Sacramento SMR 5,542 Multiple 

Praxair Ontario SMR 20,483 Multiple 

Air Liquide El Segundo SMR 207,240 Oil Refining 

Air Liquide Rodeo SMR 289,172 Oil Refining 

Air Products Carson SMR 240,976 Oil Refining 

Air Products Martinez SMR 212,059 Oil Refining 

Air Products Martinez SMR 84,342 Oil Refining 

Air Products Sacramento SMR Unknown Food 

Air Products Wilmington RFG SMR** 385,562 Oil Refining 

Praxair Ontario SMR 28,917 Multiple 

Praxair Richmond SMR 626,539 Oil Refining 

Total33   2,100,832  

Total third party 2016 exclusive Refinery use 2,045,890  

** RFG SMR = Refinery Fuel Gas SMR – uses refinery gas byproducts, instead of natural gas 

 

Additional California refinery hydrogen plants not listed above: 

 
30 Steam Methane Reforming or SMR, reforms CH4 (methane) provided by natural gas, into hydrogen, with large amounts 
of CO2 and other pollutants emitted. 
31 US EIA, Jan. 20, 2016, Hydrogen for refineries is increasingly provided by industrial suppliers  
32 Renewable Hydrogen Roadmap, EIN (Energy Independence Now), 2019,  p. 13, [“A significant amount of hydrogen is 
produced in California to supply the oil refineries (over 2 million kg per day) while additional hydrogen is largely consumed 
by the food and metals industries. Figure 4 provides data on levels of hydrogen produced by IGCs [Industrial Gas 
Companies] to supply oil refineries.”] 
33 Note the total provided by EIN only included third party hydrogen production. 

https://www.eia.gov/todayinenergy/detail.php?id=24612
about:blank
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• In 2020 the PBF Torrance refinery sold five hydrogen plants to Air Products (“Torrance Refinery 

owner PBF Energy has sold five hydrogen plants, including two in Torrance”),34 adding to the above third-

party capacity in Torrance and Martinez California, and Delaware City, Delaware, with a combined capacity 

of 300 million scf/day.35  

• The Chevron Richmond refinery also has two hydrogen plants with capacity of 181.1 

scf/day,36 with plans to expand.  

• Partnerships of oil refineries and third-party operators is common, and described in a 2003 

Chevron El Segundo Negative Declaration (ND) CEQA review for a new hydrogen plant: “The new 

Hydrogen Plant is being developed by Air Liquide America, LP for Chevron. Chevron will be the 

operator of the Hydrogen Plant with Air Liquide as the legal owner.”37  The ND gave capacity at 90 

million standard cu ft / day38. 

• The Valero Benicia refinery operates two hydrogen plants (unknown capacity) which incidentally 

were cited for secretly venting hydrogen and other pollutants for years.39,40 

Other data sources are available: 

The US Energy Information Administration (EIA) also provides data on total hydrogen 

production in California.  The most recent pre-pandemic (2019) California hydrogen production in the 

US EIA data: 1,219 million cubic ft/day,41 equivalent to about 2.88 million kg/day total for both 

refineries and third parties producing hydrogen for refineries in PADD 5.42  2016 data is also available 

from US EIA for easier comparison with the Renewable Hydrogen Roadmap data above. 

 
34 Daily Breeze, Nick Green, March 31, 2020, Torrance Refinery owner sells assets as coronavirus pandemic tanks gas 
demand attached. 
35Air Products, Air Products Signs Agreements to Acquire Five Operating Hydrogen Plants for $530 Million and 
Long-Term Hydrogen Supply to PBF Energy [“Air Products (NYSE: APD) today announced it has signed agreements with 

PBF Energy Inc. (NYSE: PBF) that include the $530 million purchase of five hydrogen steam methane reformer (SMR) 
hydrogen production plants and the long-term supply of hydrogen from those already operating plants to PBF refineries. The 
SMRs, with a combined nearly 300 million standard cubic feet per day of production capacity, are located in Torrance and 
Martinez, California and Delaware City, Delaware.”] 
36 Chevron Products Company, Richmond Refinery, Greenhouse Gas Emission Reductions from the Hydrogen Plant 
Replacement at the Richmond Refinery, March 2021, p. 6, https://ww2.arb.ca.gov/sites/default/files/2021-03/2021-0319-
chevron-report.pdf 
37 Final Negative Declaration for: Chevron Products Company Refinery Proposed Hydrogen Plant Project, (El Segundo) July, 
2003, p. 1-1  
38 Id, p. 1-6. 
39 https://www.kqed.org/news/11905065/first-i-had-heard-of-it-valeros-benicia-refinery-secretly-released-toxic-chemicals-
for-years 
40 Valero Refining Company – Separate Statement, Stipulated Order of Abatement, Docket #3731, March 10, 2022, at 
https://www.baaqmd.gov/~/media/files/board-of-directors/hearing-board/agendas/2022-hb/statement-by-respondent-
filed-031022-pdf.pdf?la=en&rev=1f4d469a92e0431881b86497fde4687c 
41 US EIA, Production Capacity at Operable Refineries, 2019. 
42 Hydrogen: 423.3 standard cu ft / kg.  1,219 million cu ft / 423.3 cu ft/kg = 2,879,754 kg 
http://www.uigi.com/h2_conv.html 

about:blank
about:blank
about:blank
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Worldwide, there are few industrial-scale green hydrogen plants. It would be helpful if 

updated proceedings would include listings, so that CARB could assess hydrogen within the current 

real-world circumstances – where most hydrogen is fossil-fuel produced. 

---------------------------------------------------------------------- 

 

We appreciate the work of CARB producing the REA, but urge correction of the deficiencies 

identified above, and we look forward to the publication of the updated Scoping Plan consistent with 

these comments, as well as associated modeling. 

California has a complex but great opportunity to stop smog and the majority of toxic emissions 

in the state, and stop California’s huge contribution to planet-wide climate disaster. This can provide a 

model for other states. While difficult, this is technologically and economically feasible and necessary to 

protect public and environmental health.  Thanks for your work. 

 

Sincerely. 

 

Alicia Rivera, CBE Wilmington Community Organizer 

 

Connie Cho, CBE Staff Attorney 

 

Julia May, CBE Senior Scientist 

 

 

 

Also see Attachments A & B 
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ATTACHMENT 26 
CEJA Draft Scoping Plan Sector-Specific Comments at 20–27 (Jun. 24, 2022), 
https://www.arb.ca.gov/lists/com-attach/4459-scopingplan2022-UDMAY1Y9V2VQCQBk.pdf. 

https://www.arb.ca.gov/lists/com-attach/4459-scopingplan2022-UDMAY1Y9V2VQCQBk.pdf
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June 24, 2022 
 
California Air Resources Board (“CARB”) 
California Air Resources Board Staff 
1001 “I” Street 
Sacramento, CA 95814 
 
SUBMITTED VIA EMAIL 
 

Rajinder Sahota, Deputy Executive Officer – Industrial Strategies Division, CARB 
<rajinder.sahota@arb.ca.gov> 
Matthew Botill, Asst. Division Chief – Industrial Strategies Division, CARB 
<matthew.botill@arb.ca.gov> 
Carey Bylin, Energy Section Manager – Industrial Strategies Division, CARB 
<carey.bylin@arb.ca.gov> 
cc: Chanell Fletcher, Deputy Executive Officer – Environmental Justice, CARB 
<chanell.fletcher@arb.ca.gov> 
cc: Trish Johnson, Staff Air Pollution Specialist – Environmental Justice, CARB 
<trish.johnson@arb.ca.gov> 
cc: Lauren Sanchez, Senior Advisor for Climate in the Office of the Governor 
<lauren.sanchez@gov.ca.gov> 

 
RE: Comments on Specific Sectors and Greenhouse Gas Emission Reduction Measures in 
the 2022 Draft Scoping Plan  
 
Dear Board Members of the California Air Resources Board:  
 
 As members of the California Environmental Justice Alliance (“CEJA”), we thank you for 
this opportunity to comment on the 2022 Draft Scoping Plan (“Draft Scoping Plan”), the Draft 
Environmental Analysis (“Draft EA”), and other accompanying documents to the Draft Scoping 
Plan.  
 

CEJA’s comments are based on our fundamental commitment to ensure well-being and 
equity for all Californians, including low-income communities and communities of color who 
experience the worst climate and pollution impacts. AB 32, SB 32, AB 197, and other key climate 
laws also embody the values of well-being and equity. Under AB 32, CARB must design GHG 
emission reduction measures “in a manner that is equitable, [] seeks to minimize costs and 
maximize the total benefits to California,”1 and ensure that these measures “do not 
disproportionately impact low-income communities.”2 Similarly, AB 197 requires CARB to 
“protect the state’s most impacted and disadvantaged communities” and prioritize direct emissions 
reductions when adopting rules and regulations to reduce GHG emissions.3 

 

 
1 Cal. Health & Safety Code § 38562(b)(1). 
2 Health & Safety Code Section § 38562(b)(2); see also Draft Scoping Plan, Appendix B at 13 (Project Objective 
13). 
3 Cal. Health & Safety Code § 38562.5.  
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Unfortunately, CARB’s Proposed Scenario (“Alternative 3”) and the Draft Scoping Plan 
fail to meet these clear mandates. As detailed in the proceeding sections, CARB has failed to meet 
these statutory directives for the following reasons:  
 

● Alternative 3, if adopted, will not ensure that California’s GHG emission reduction 
measures are direct, equitable, and maximize the total benefits to California, in violation 
of both AB 32 and AB 197.  

● Alternative 3 will not allow the State to meet its 2030 emission reduction target and 2045 
carbon neutrality goal.  

● If adopted, Alternative 3 will create an overreliance on costly and high-risk mechanical 
carbon capture and sequestration (“CCS”) and carbon dioxide removal (“CDR”) actions. 

● Alternative 3 will perpetuate unacceptable climate, air quality, and health impacts resulting 
from the extraction and refining of oil and gas, transportation, electricity generation, 
building emissions, industrial agriculture, and livestock methane sectors.  

● CARB fails to analyze a range of viable and cost-effective alternatives that would allow 
CARB to meet all of the Scoping Plan’s objectives while maximizing short and long-term 
health, environmental, and economic benefits. See Attachment A: Real Zero Alternative. 

● Despite relying on Cap-and-Trade as a vehicle for emissions reductions, CARB improperly 
defers its analysis of California’s Cap-and-Trade until after its adoption of the Final 
Scoping Plan. 

● Additionally, the environmental impacts, alternatives, public health, and social costs 
analyses in the Draft Scoping Plan and Draft EA are inadequate.  

 
As a result of these profound inadequacies, the Draft Scoping Plan and Draft EA fail to 

provide crucial information that the CARB Board needs in order to meaningfully evaluate the costs 
and benefits of each proposed alternative, and ensure that the alternative that is ultimately adopted 
will not disproportionately harm low-income and disadvantaged communities. As such, we request 
that the Board direct CARB staff to substantially revise the Draft Scoping Plan and accompanying 
Draft EA to achieve compliance with the State’s climate laws and the California Environmental 
Quality Act (“CEQA”). We specifically request that CARB analyze and adopt the Real Zero 
Alternative, attached below as Attachment A.  
 

     Below, we provide detailed comments focusing on CARB’s proposed alternatives and 
measures associated with specific AB 32 GHG Inventory sectors. We submit additional, cross-
sector comments on the Draft Scoping Plan in a separate letter. 
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I. CARB Must Phase Out Oil and Gas Extraction By 2035.   
 

The Draft Scoping Plan provides sparse analysis of oil and gas extraction under the 
Proposed Scenario. In doing so, it fails to explore the potential benefits of measures designed to 
reduce supply-side fossil fuel exploration and extraction, in violation of AB 32, AB 197, and 
Governor Newsom’s recent directive to CARB to phase out oil and gas extraction no later than 
2045.4 Rather than comply with these directives, the Draft Scoping Plan takes the defeatist and 
unsupported stance that supply-side reductions will only serve to facilitate leakage.  

 
While CARB acknowledges these directives and includes a phaseout of oil and gas 

extraction by 2045 in its table of actions for the proposed scenario,5 as well as its scenario modeling 
assumptions,6 it confoundingly contradicts itself in its analysis of its oil and gas extraction 
measures. Indeed, CARB’s sector-specific analysis of oil and gas extraction is clearly 
irreconcilable with its purported commitment to phasing out oil and gas extraction by 2045. CARB 
goes so far as to state that “while significant GHG reductions from oil and gas extraction will be 
achieved as demand for fossil fuels is reduced due to strategies in this Draft 2022 Scoping Plan, it 
is not feasible to phase out oil and gas production fully by 2045 given this remaining demand.”7 
Despite CARB’s inclusion of a 2045 phaseout of oil and gas extraction in its phaseout modeling 
assumptions, the sector-specific analysis anticipates an 85 percent reduction in emissions from oil 
and gas extraction, an estimation that, as detailed below, likely overstates the efficacy of the 
demand-side reduction measures on which it relies. 

 
We urge CARB to update the Draft Scoping Plan to resolve these inconsistencies and 

clarify that it proposes to phase out oil and extraction under Alternative 3. We discuss in detail 
CARB’s legal responsibility to proactively phase out oil and gas extraction, and how it would be 
improper for CARB to simply rely on demand-side measures. Moreover, we urge CARB to adopt 
a 2035 target for the phaseout of oil and gas operations so that California can avoid further climate 
and health impacts. 
 

 
4 Cal. Health & Safety Code § 38562(b) (CARB must “[e]nsure that activities undertaken to comply with the 
regulations do not disproportionately impact low-income communities” and “[c]onsider overall societal benefits, 
including reductions in other air pollutants, diversification of energy sources, and other benefits to the economy, 
environment, and public health”); Cal. Health & Safety Code § 38562.5)(a) (CARB must prioritize direct emissions 
reductions from stationary sources);  Office of Governor Gavin Newsom, California Moves to Prevent New Oil 
Drilling Near Communities, Expand Health Protections (2021), available at: 
https://www.gov.ca.gov/2021/10/21/california-moves-to-prevent-new-oil-drilling-near-communities-expand-health-
protections-2/.  
5 Draft Scoping Plan at 85. 
6 Draft Scoping Plan, Appendix C at 4. 
7 Draft Scoping Plan at 79. 
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a. CARB cannot absolve itself of its legal and moral responsibility to drastically 
reduce oil and gas exploration and production under the guise of reducing 
leakage. 

 
In an apparent attempt to avoid adopting stronger regulatory measures and strategies that 

would accelerate the complete phaseout of oil and gas exploration in California, CARB errantly 
relies on AB 32’s mandate to reduce leakage.8 AB 32 provides that, “[t]o the extent feasible and 
in furtherance of achieving the statewide greenhouse gas emissions limit, [CARB] shall . . . 
[m]inimize leakage.”9 However, this language does not signal a legislative intent to prioritize 
illusory reductions in leakage over actual, realized benefits to California’s climate and 
environmental justice communities. In its attempt to reduce oil and gas leakage, CARB ignores 
numerous other statutory mandates and goals requiring the Draft Scoping Plan to include plans to 
completely phase out oil and gas extraction near vulnerable frontline communities,10 prioritize 
direct emissions reductions,11 promote equity,12 consider overall societal benefits,13 and maintain 
ambient air quality standards.14 CARB cannot simply ignore these clear mandates under the 
pretense of reducing leakage.  
 

California prides itself on its leadership in global climate change policy. But by clinging to 
its policy of “minimizing leakage,” the Proposed Scenario contributes to a global collective-action 
problem, allowing fossil fuel extraction and exploration to continue unabated. Jurisdictions across 
the globe must take action to stop fossil fuel extraction at its source, and California cannot simply 
disregard this moral and legal imperative while simultaneously claiming to be a leader on climate 
action. ￼ 

 
By failing to supplement demand-side measures with decisive supply-side action, the Draft 

Scoping Plan actively accelerates the climate crisis. A recent study by the Institute of Physics calls 
for aggressive action to halt the development of oil and gas operations in order to meet global 
climate goals.15 This study found that “the world is very close to a ‘point of no return’ past which 
no new fields and mines can be developed without jeopardizing the well below 2 °C limit, unless 
an equivalent or greater amount of carbon already under production is stranded or sequestered.”16 
To prevent this scenario and to protect disproportionately impacted frontline communities from 
bearing the brunt of negative climate impacts, California must do its part to immediately phase out 
oil and gas exploration and extraction.  
 

 
8 Id. at 78. 
9 Cal. Health & Safety Code § 38562(b)(8). 
10 Office of Governor Gavin Newsom, California Moves to Prevent New Oil Drilling Near Communities, 
Expand Health Protections (2021), available at: https://www.gov.ca.gov/2021/10/21/california-moves-to-prevent-
new-oil-drilling-near-communities-expand-health-protections-2/.  
11 Cal Health & Safety Code § 38562.5. 
12 See, e.g., Draft Scoping Plan at 12. 
13 Cal. Health & Safety Code § 38562(b)(6). 
14 Id. at (b)(4). 
15 Kelly Trout et al., Existing Fossil Fuel Extraction Would Warm The World Beyond 1.5 °C,  17 ENV’T RES. 
LETTERS 1, 9 (June 2022), available at: https://iopscience.iop.org/article/10.1088/1748-9326/ac6228/pdf.  
16 Id. 
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Despite the urgency of this scenario, the Draft Scoping Plan shows a deeply misplaced 
reliance on industry-endorsed arguments related to reducing leakage. As explained below, these 
arguments fail for three key reasons: (1) evidence supporting the feasibility and impact of leakage 
reductions is tenuous; (2) crude oil extracted in California has a greater carbon intensity than crude 
oil extracted in other jurisdictions, thereby making it more environmentally harmful than other 
sources; and (3) CARB can further reduce reliance on imports of crude oil through more effective 
demand-reduction measures. 

 

i. CARB’s assumption that phasing out oil and gas extraction will result 
in significant leakage is unsupported and incorrect. 

 
The Draft Scoping Plan relies on the unsupported and incorrect claim that increased 

production of imported crude oil would offset supply-side reductions in domestic crude oil 
production. While the Draft Scoping Plan speculates that a full phaseout of oil and gas “could 
result in GHG emissions leakage and in-state impacts to crude oil imported into the state,” a range 
of studies indicate that this assumption is false or, at a minimum, grossly overstated.17 
 

Following international adoption of the Kyoto Protocol,18 recent analyses have found that 
phaseout commitments did not lead to increases in carbon imports. Countries that stayed 
committed to emissions targets either did not increase imports, or did so only minimally, while 
carbon outsourcing during this period was dominated by countries that did not implement the 
Kyoto Protocol.19 In fact, the findings indicate that foreign oil producers, including OPEC member 
states, will not counteract supply-side policies by increasing exports.20  
 

Further, the Draft Scoping Plan completely abstracts its analysis from the reality that 
elasticity of demand and changing price signals will minimize the effects of leakage. First, price 
changes following emission targets modify the incentives to innovate and adopt new technology 
or behavioral changes, including adoption of ZEVs or other VMT reduction measures, to 
ameliorate some of the impacts of leakage.21 Indeed, contrary to the arguments advanced in the 
Draft Scoping Plan, exports from refineries in California are currently increasing (as we discuss 
below in Section III and Attachment D (Karras Report)), which indicates that supply has outpaced 
demand. Previous studies have found that, in jurisdictions where supply outpaces demand, a full 
phaseout of oil and gas exploration is in fact more efficient and cost-effective than the costs 
associated with undertaking less aggressive regulatory measures, as CARB seeks to do here.22 

 
17 Draft Scoping Plan at 81. 
18 The United States signed, but did not ratify, this agreement. Kyoto Protocol Fast Facts, CNN (Apr. 7, 2022), 
available at: https://www.cnn.com/2013/07/26/world/kyoto-protocol-fast-facts/index.html. 
19 Tobias Nielsen et al., The Risk of Carbon Leakage in Global Climate Agreements, 21 Int’l Env’t Agreements: 
Pol., L. & Econ., 147, 156-57 (Sept. 2020), available at https://doi.org/10.1007/s10784-020-09507-2; Rahel Aichele 
et al., Kyoto and Carbon Leakage: An Empirical Analysis of the Carbon Content of Bilateral Trade,. 97 Rev. Econ. 
& Stat. 104 (Mar. 2015), available at https://doi.org/10.1162/REST_a_00438. 
20 Katinka Holtsmark, Supply-Side Climate Policy in Norway, NORDIC ECON. POL’Y REV. 2019: CLIMATE 
POLICIES IN THE NORDICS 198, 203–05 (Lars Calmfors et al. eds., 2019).   
21 Corrado Di Maria, & Edwin van der Werf, Carbon Leakage Revisited: Unilateral Climate Policy with Directed 
Technical Change. 39 Env’t & Res. Econ. 55, 57 (2008), available at: https://doi.org/10.1007/s10640-007-9091-x.  
22 Holtsmark, supra note 20 at 203-05.   
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As these studies note, “it is increasingly clear that supply-side policies can bring important 

benefits.”23 These policies have the potential to reduce emissions at the same or even lower costs 
than demand-side measures. Furthermore, these measures would ease social, political, and 
economic reliance on fossil fuels, making it easier for low- or no-carbon alternatives to compete 
with fossil fuels, in addition to widening the mitigation cost curve by broadening the range of 
measures available to cut emissions.24 Supply-side policies also have strong distributive benefits 
in low-income communities where adaptation may be challenging and costly.25 Combined with 
policies to reduce demand, policies that reduce or eliminate fossil fuel extraction are essential to 
enhancing the speed, effectiveness, and efficiency of an equitable energy transition.  
 

ii. California’s oil has a higher carbon intensity than fuels from other 
jurisdictions and therefore carries greater environmental impacts, 
which CARB fails to consider. 

 
The Draft Scoping Plan ultimately couches its analysis of oil and gas extraction on the false 

assumption that market demand for oil and gas is inelastic, to such an extent that supply-side 
reductions would not result in a consequent reduction in demand, resulting in leakage. As noted 
above, the Draft Scoping Plan fails to support this conclusion and ignores clear evidence to the 
contrary.26  
 

As the Draft Scoping Plan concedes, California crude oil is heavier, on average, than most 
other sources of crude oil.27 According to the U.S. Energy Information Administration, 
California’s average American Petroleum Institute gravity (API)28 of 26.18 places it among the 
heaviest in the United States.29 Heavier oil requires more energy intensive techniques to extract, 
including steam generation and hydraulic fracturing.30 These techniques consume significantly 

 
23 Michael Lazerus & Harro van Asselt, Fossil Fuel Supply and Climate Policy: Exploring the Road Less Taken, 150 
CLIMATIC CHANGE 1, 10 (2018), available at: https://link.springer.com/content/pdf/10.1007/s10584-018-2266-
3.pdf; Fergus Green & Richard Denniss, Cutting with Both Arms of the Scissors: The Economic and Political Case 
for Restrictive Supply-Side Climate Policies, 150 CLIMATIC CHANGE 73, 78 (2018), available at: 
https://link.springer.com/content/pdf/10.1007/s10584-018-2162-x.pdf; Eric Biber & Jordan Diamond, Keeping it all 
in the Ground?, 66 Ariz. L. Rev. 279, 268 (2021). 
24 Lazarus & van Asselt, supra note 23; Peter Erickson & Michael Lazarus, Would constraining US fossil fuel 
production affect global CO2 emissions? A case study of US leasing policy, 150 Climatic Change 29, 42, available 
at: https://doi.org/10.1007/s10584-018-2152-z. 
25 Holtsmark, supra note 20 at 203-05.   
26 Judith Lewis Mernit, Why Does California Pump the Dirtiest Oil in the U.S., Yale School of the Environment,  
(Oct. 19, 2017), https://e360.yale.edu/features/why-does-green-california-pump-the-dirtiest-oil-in-the-u-s 
(describing how extracting and refining heavier California crude oil is less efficient than from comparable sources). 
27 Draft Scoping Plan at 82. 
28 API is a “commonly used index of the density of a crude oil or refined products.” A higher API indicates that a 
product has a lower density and is therefore less energy intensive to extract. Tim Fitzgibbon, API Gravity, 
McKinsey Energy Insights (last visited June 23, 2022), available at: 
https://www.mckinseyenergyinsights.com/resources/refinery-reference-desk/api-gravity/. 
29 U.S. Energy Info. Admin., The API gravity of crude oil produced in the U.S. varies widely across states, (Apr. 19, 
2017) https://www.eia.gov/todayinenergy/detail.php?id=30852 (“California’s oil is mostly heavy (more dense), and 
more than 90% has an API gravity of less than 30 degrees”). 
30 Supra Mernit, note [26]. 
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more energy than alternative extraction methods that are viable on deposits of lighter crude outside 
of California. Moreover, “at the refining stage, producers use more natural gas to transform heavy 
crude into gasoline.”31 Due to these compounding factors, the life cycle carbon emissions 
associated with California’s crude oil stock can be greater than 150% that of typical West Texas 
light crude.32 Compared to a barrel of light crude (measured at 50 API), California crude may 
result in as much as 37 percent higher GHG emissions per barrel. The Draft Scoping Plan’s failure 
to consider these significantly increased emissions is a substantial oversight and calls both its 
analysis and conclusions into question. 
 

California’s stock of heavy crude oil does not just produce greater GHG emissions than 
other sources; it also emits more toxic contaminants, including heavy metals and sulfur.33 As a 
result, oil and gas extraction activities in California pose especially severe health and safety risks 
and impacts to residents who live near oil drilling facilities. We discuss these risks and impacts in 
Section I.F. below. 
 

iii. CARB’s assumption that a reduction in crude production in 
California would result in increased imports is unsupported and 
incorrect. 

 
The Draft Scoping Plan dismisses the increased air pollution and GHG emissions 

associated with the continued in-state production of heavy crude oil. Namely, the plan illogically 
asserts that, “[i]f California crude production is insufficient to meet the demand at California 
refineries, then California refineries will need access to [a] similarly heavy source of crude so that 
the average API gravity of crude remains within their established operating window.”34 The report 
continues: “Using historical trends, any increases in imported crude above historic levels would 
result in increased deliveries through the marine ports. This increased activity could require more 
infrastructure to store and move larger volumes of crude to the refineries in state.”35 
 

This argument ignores the reality that California currently imports most of the crude oil 
that it processes. In reality, domestic crude oil supply accounts for only about 30 percent of inputs 
to the state’s refineries.36 It is thus unfounded to assert that reducing in-state oil production would 
require the development of additional infrastructure “to store and deliver crude to in-state 
refineries.”37 In an attempt to justify this baseless assertion, CARB states, without evidence, that 
demand for heavy crude oil will continue at current levels “due to [the use of] legacy fleets that 
will not be replaced until end of life.”  

 
31 Id. 
32 E. Allison & B. Mandler, HEAVY OIL: ABUNDANT BUT HARD TO WORK WITH, HEAVY OIL HAS 
SOME SPECIFIC ENVIRONMENTAL IMPACTS,  AMERICAN GEOSCIENCES INST. 11-2 (2018), available 
at: https://www.americangeosciences.org/sites/default/files/AGI_PE_HeavyOil_web_final.pdf (heavy oil produced 
by steam injection in California’s Midway Sunset field emits 725 kg CO2  lifecycle emissions, as compared to 729-
736 kg CO2 emissions for Canadian oil sands and 480 kg CO2 emissions of typical light West Texas oil). 
33 Id. at 11-1. 
34 Draft Scoping Plan at 82. 
35 Id. 
36 Id. at 81-82, figure 2-7, 2-8. 
37 Id.  
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This analysis is deeply flawed for several reasons. First, demand will only prevail at current 

levels in the absence of appropriate demand-side reductions by CARB. While California’s refining 
of domestic crude oil supply represents a substantial contribution to the state’s GHG and toxic air 
emissions—and thus a significant burden on public health—it is unrealistic to claim that 
eliminating it would require the development of additional import infrastructure. Even if CARB’s 
demand projections were accurate, the state’s ports and refineries have more than sufficient 
existing capacity to handle such an increase. The persistent use of such circular reasoning 
throughout the Draft Scoping Plan directly undermines any confidence in the agency’s ability to 
independently evaluate effective strategies for achieving carbon neutrality.  

 

iv. An ambitious VMT reduction measure would reduce fossil fuel 
demand. 

VMT reduction remains a powerful policy tool that—if properly implemented—in addition 
to significant health benefits, would allow California to significantly reduce instate demand for oil 
and gas. See detailed recommendations on VMT reduction in Section V.A.1. 

b. CARB’s failure to take meaningful steps to reduce oil and gas extraction 
jeopardizes the health and well-being of disadvantaged communities and 
violates AB 32 and AB 197. 

 
If CARB fails to propose and adopt a measure to phase out oil and gas extraction in the 

Scoping Plan by 2035, it will exacerbate the disproportionate existing environmental justice in 
frontline communities throughout California that have suffered from living near oil wells. CARB 
will also violate AB 32’s mandate that CARB’s actions must not disproportionately impact low-
income communities and AB 197’s mandate that CARB protect low-income and disadvantaged 
communities and prioritize direct emission reduction measures.38 
 

Community-based research and countless studies have shown that frontline communities 
suffer from an array of severe negative health impacts resulting from dangerous neighborhood 
drilling activities. These include, but are not limited to: poor birth outcomes (preterm births, low 
birth weight, and small-for-gestational age births), respiratory ailments including childhood 
asthma, frequent nosebleeds, skin rashes, cardiovascular disease, various cancers, and even 
reduced life expectancy.39  

 
38 Cal. Health & Safety Code § 38562(b)(2); see also Appendix B at 13 (Project Objective 13)Cal. Health & Safety 
Code § 38562.5.  
39 See, e.g., Aneesh Patnaik et al., Racial Disparities and Climate Change, Princeton Student Climate Initiative 
(2020), available at: https://psci.princeton.edu/tips/2020/8/15/racial-disparities-and-climate-change; Laier-Rayshon 
Smith Urban Heat Management and the Legacy of Redlining, American Planning Association (Feb. 2021), available 
at: https://planning.org/blog/9212209/urban-heat-management-and-the-legacy-of-redlining/; See also,  Kathy V. 
Tran et al., Residential Proximity to Oil and Gas Development and Birth Outcomes in California: A Retrospective 
Cohort Study of 2006-2015 Births, 128 Env’t Health Persps. 1, 6-8 (2020), available at: 
https://ehp.niehs.nih.gov/doi/full/10.1289/EHP5842; University of California, Berkeley and PSE Healthy Energy 
Letter to California Department of Conservation, Re: Response to CalGEM Questions for the California Oil and Gas 
Public Health Rulemaking Scientific Advisory Panel (Oct. 2021), at 10-11, available at: 
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A recent Stanford study details numerous negative health impacts associated with oil 

drilling operations, noting that these dangers reach as far as 2.5 miles.40 Numerous other scientific 
studies have identified carcinogens and highly toxic explosive materials used regularly during oil 
drilling operations.41 While there is no proven safe distance from oil drilling, it is well documented 
that oil and gas extraction activities are even more dangerous when placed near residential 
neighborhoods and other sensitive uses.  

 
Yet, an overwhelming majority of oil drilling facilities operate adjacent to low-income 

communities and communities of color, areas where residents are already disproportionately 
saddled with polluted air, water, and soil from other industrial operations. Not only are these 
operations concentrated in environmental justice communities, including Wilmington, Richmond, 
Rodeo, and Kern County, these operations are systematically sited in dangerous proximity to 
sensitive receptors such as schools, playgrounds, and parks, where young children are especially 
susceptible to enduring the most dangerous health impacts.42 For instance, while 72 percent of Los 
Angeles County residents who live near oil drilling operations are people of color, these same 
individuals are much more likely than wealthier, white residents to live near the most dangerous 
and least regulated oil drilling operations in the state.43  

 
Members of this coalition have championed important local actions to combat fossil fuel 

exploration and expansion.44 However, local action alone is not sufficient to address this statewide 
public health crisis. Rather, state regulatory bodies like CARB must take bold action to improve 
the health and well-being of frontline communities while rapidly accelerating a rapid statewide 
phaseout of drilling operations. This is not simply a moral imperative; statutory, regulatory, and 
executive mandates require CARB to incorporate these pressing public health and racial equity 
concerns into the Draft Scoping Plan. 

 
https://www.conservation.ca.gov/calgem/Documents/public-
health/Public%20Health%20Panel%20Responses_FINAL%20ADA.pdf.  
40 See David J.X. Gonzalez et al., Upstream oil and gas production and ambient air pollution in California, 806 Sci. 
of the Total Env’t 1, 2 (2022) (“Adjusting for geographic, meteorological, seasonal, and time-trending factors, we 
observed higher concentrations of ambient air pollutants at air quality monitors in proximity to preproduction wells 
within 4 km and producing wells within 2 km”), available 
https://www.sciencedirect.com/science/article/pii/S0048969721053754.  
41 See Seth D.C. Shonkoff and Donald Gautier, A Case Study of the Petroleum Geological Potential and Potential 
Public Health Risks Associated with Hydraulic Fracturing and Oil and Gas Development in The Los Angeles Basin, 
in CAL. COUNCIL ON SCIENCE AND TECHNOLOGY, AN INDEPENDENT SCIENTIFIC ASSESSMENT OF 
WELL STIMULATION IN CALIFORNIA VOL. III, CH. 4 (July 2016), available at: 
https://ccst.us/wpcontent/uploads/160708-sb4-vol-III-4.pdf; See also CENTER FOR BIOLOGICAL DIVERSITY, 
Dirty Dozen: The 12 Most Commonly Used Air Toxics in Unconventional Oil Development in the Los Angeles 
Basin, available at 
https://www.biologicaldiversity.org/campaigns/california_fracking/pdfs/LA_Air_Toxics_Report.pdf. 
42 Kathy V. Tran, et al., supra note 39. 
43 See LIBERTY HILL FOUND., DRILLING DOWN: THE COMMUNITY CONSEQUENCES OF EXPANDED 
OIL DEVELOPMENT IN LOS ANGELES 5 (2015), available at:  https://psr-la.org/wp-
content/uploads/2015/11/Drilling-Down-Report-Final.pdf. 
44 See, e.g., Alison Hahm & Gissela Chavez, No Drilling Where We’re Living: the Los Angeles City Council Voted 
to Phase Out Oil Drilling, CMTYS. FOR A BETTER ENV’T (Jan. 27, 2022) (detailing decades of grassroots 
organizing by community-based organizations leading to a measure to phase out oil and gas drilling in the City of 
Los Angeles), available at: https://www.cbecal.org/media/blog/no-drilling-where-were-living-the-los-angeles-city-
council-voted-to-phase-out-oil-drilling/. 
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Finally, through its misplaced reliance on current trends signaling a decline in statewide 

oil and gas production, CARB fails to consider the myriad health, societal, and technological 
benefits that would result from expediting a comprehensive oil and gas phaseout. The benefits of 
strong supply-side policies that supplement consistent demand-side measures include that they are 
less costly to monitor and enforce,45 can reduce costs by expanding the range of policy tools 
available to governing bodies,46 and address acute community-level environmental and health 
impacts.47  

 

II. CARB Must Commit to a Phase Down of Refinery Operations by 2045. 
 

CARB fails to propose phasing down refinery operations in the Draft Scoping Plan. CARB 
relies on “CCS on majority of operations by 2030” and the assumption that “[p]roduction reduced 
in line with petroleum demand,” i.e. refining will automatically phase itself out due to changes to 
the transportation sector.48 

However, this assumption is unsubstantiated, has not panned out so far, and will not in the 
future. For example, CARB fails to account for the increasing refinery export of fossil fuels as 
fossil transportation fuels become outmoded in California, as demonstrated in detail in Section III 
of this letter and the attached Karras Report (Attachment D). Furthermore, CARB cannot rely on 
infeasible and dangerous refinery CCS (Section IV), nor a failed Cap-and-Trade (Section VIII) or 
Low-carbon Fuel Standard program (Section V.C). 

Instead, CARB must commit to a plan to phase down oil refining by 2045 in order for 
CARB to be able to meet its climate targets while reducing environmental and health impacts. 
CARB should complete this plan by 2024. The following language should be inserted to modify 
Table 2.2 for oil refinery actions. Changes are shown in blue crossed-off or underlined text as 
follows: 

 

 

 

 

 

Modified Table 2-2: Actions for the Proposed Scenario: AB 32 GHG Inventory sectors 

 
45 Green & Denniss, supra note 23 at 78.  
46 Id. at 74; Cathrine Hagem & Halvor Briseid Storrøsten, Supply-Versus Demand-Side Policies in the Presence of 
Carbon Leakage and the Green Paradox, 121 SCANDINAVIAN J. ECON. 379, 389-90 (2019). 
47 Green & Denniss, supra note 23 at 78. 
48 Draft Scoping Plan at 58-59. 
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Sector Action Statutes, Executive Orders, 
Outcome 

Petroleum 
Refining 

CCS on majority of operations by 
2030 
Production reduced in line with 
petroleum demand 
Begin a plan to coordinate and 
manage the phase down of oil 
refining by 2045.  By 2024, in 
collaboration with impacted 
workers and communities, adopt an 
interagency plan with regular 
milestones to manage the decline of 
California oil refinery production of 
gasoline, diesel, and other fossil 
fuels, reflecting California’s plans 
to decarbonize transportation. 
Create a robust, multi-year safety 
net for fossil fuel workers and 
impacted communities. 

Reduce GHGs and improve air 
Quality 
  
AB197: direct emissions 
reductions 
  
AB32, SB32: Ensure that 
activities complement efforts to 
achieve and maintain federal and 
state ambient air quality standards 
and that regulations do not 
disproportionately impact low-
income communities. 

 

         Since CARB already assumes that fossil transportation will gradually phase down through 
its ZEV and other transportation regulations and plans, this phasedown of oil refineries is also in 
line with CARB’s existing transportation goals. Failure to harmonize these two sectors means that 
California could become the gas station of the Pacific Rim: continuing harmful refining for 
products it does not even need. 

III. CARB Must Phase Down Refinery Operations to Minimize Leakage.     

a. CARB Will Make California the “Gas Station” of the Pacific Rim if It Continues 
Increasing Oil Refining for Export While Reducing In-State Petroleum Demand. 

  
Increasing refining for export is strongly linked to decreasing in-state demand for refined 

fuels by the State’s own data, documented in detail in the attached report (Attachment D: Karras 
Report).49 For example, from 2010–2019, in-state demand for gasoline and diesel fuel together fell 
by approximately 320 million barrels (“Mb”) or seven percent compared to 2000-2009, while 

 
49 Greg Karras, TECHNICAL REPORT REGARDING THE DRAFT 2022 SCOPING PLAN UPDATE AND 
ENVIRONMENTAL ASSESSMENT. Prepared for the California Environmental Justice Alliance.  (hereinafter 
“Karras Report”) (see Attachment D) (CEJA requests CARB to respond separately and in detail to this technical 
report).   
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California refinery exports of these fuels rose by approximately 423 Mb, or 71%. CARB’s Draft 
Scoping Plan relies upon the disproven assertion that reduced demand for in-state fuels alone will 
proportionately reduce in-state refining rates. CARB models petroleum demand reduction 
measures of approximately 90% (e.g., through transportation electrification) while rejecting calls 
for direct curbs on in-state refining.50 That is likely to cause exports of far more petroleum GHG 
than in 2000–2019. 
  

This failure undermines the effectiveness of the plan in cutting GHGs toward the state’s 
2030, 2035, 2045, and 2050 GHG emission reduction goals, and causes new environmental 
impacts. Under CEQA, CARB must analyze the “reasonably foreseeable responses” to its 
proposed measures under the Draft Scoping Plan. However, CARB fails entirely in its Draft EA 
to analyze and mitigate potentially significant air quality and environmental health impacts that 
would result from the likely increase of refinery exports. These exports cause significant increased 
global climate impacts downstream due to use of these exported fuels. CARB is required to 
minimize such emission shifting under AB32. Furthermore, this increase in petroleum refining for 
export can result in significant continued local air quality impacts through local refining, transport, 
and shipping, particularly in refining communities which are already known to be 
disproportionately impacted by pollution.51 The Draft EA does not analyze or propose mitigation 
measures for these reasonably foreseeable impacts. 
  

b. The Draft Scoping Plan is likely to result in significant impacts and emission shifting 
due to incentivizing growth of diesel biofuel production without phasing down crude 
refining. 

  
Heavily subsidized biofuels in California have further pushed petroleum diesel refined in 

California to export, increasing GHG emissions. At the same time, GHG emissions from increased 
biofuel production in California also increased GHG emissions. In other words, new biofuels did 
not replace petroleum diesel as part of overall refining volume as envisioned by the State. This is 
shown by the State's own data. Refiners profited from otherwise unprofitable assets by further 
shifting to refining diesel for export. Statewide refining actually increased. Failure to use direct 
refinery phase down measures enables refining for export. The Draft Scoping Plan would further 
double down on subsidized food system-based “renewable diesel” growth while rejecting phase 
down measures. That can increase total biofuel plus petroleum diesel-related GHG emissions by 
some 65 to 75 MMT during 2023–2045, compared with 2015–2019 rates. It could increase cross-

 
50 Draft Scoping Plan at 84, Footnote 150 (“This reduction in demand does not assume any need for ongoing 
operations to support exports to neighboring states.”) 
51 For example, the Office of Environmental Health Hazard Assessment recently found that of facilities categorized 
in high CalEnviroScreen quartiles [highest disproportionate impacts], 71% were Refineries, This report also found 
that “Black Californians experience three times greater exposure from refinery emissions than all other stationary 
source sectors covered by the Cap-and-Trade Program combined,” and that “four of the top five entities that use the 
most offsets own petroleum refineries, and refineries contribute more to PM disparity by CES score and 
race/ethnicity than any other sector.” Moreover, “[r]efineries and other combustion sources are even more likely to 
be near communities with high CES scores and high percentage people of color.” CAL. OFFICE OF ENV’T 
HEALTH HAZARD ENF’T, IMPACT OF GREENHOUSE GAS EMISSIONS LIMITS WITHIN 
DISADVANTAGED COMMUNITIES: PROGRESS TOWARD REDUCING INEQUITIES (Feb. 2022), available 
at: https://oehha.ca.gov/media/downloads/environmental-justice/impactsofghgpoliciesreport020322.pdf. 
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border emission shifting contrary to State law. At the same time, it could prolong and worsen toxic 
health impacts from excess refining for export in California. The EA does not identify or mitigate 
these significant potential impacts. These issues are detailed in the Karras Report (Attachment D). 
  

c. The Draft Scoping Plan Would Foreclose Currently Feasible Climate Stabilization 
Measures Through Delayed Implementation of Refinery Phase Downs. 

  
Climate impacts and goals are not only the result of emissions in a single year (such as 

2030 or 2045), they are the result of cumulative emissions over time. Delaying fossil fuel transition 
results in higher cumulative emissions over time. Cuts which start sooner allow for gradual 
reduction while meeting cumulative climate goals. But if the Scoping Plan delays fossil fuel 
transition, larger, faster, and more disruptive cuts are needed, as the time left to meet targets 
shorten. Otherwise, climate goals will not be met. 
  

The attached Karras Report finds that even if all other emissions are cut to their share of 
the State’s GHG goal, the goal cannot be achieved without cutting refining rates (which CARB 
rejects in Alternative 3). Without crude rate cuts, emissions from the petroleum fuel chain linked 
to refining in California would drive total statewide carbon emissions to exceed the State’s 2050 
direct emissions goal.  In-state fuels demand reduction measures alone cannot ensure the needed 
refining rate phase down. Acting now to start five to seven percent per year gradual refinery phase 
downs would provide petroleum fuel chain cuts that enable cumulative emissions to meet the 2050 
direct emission goal. Delay until after 2029 could force the need for rapid phase down of refinery 
capacity —if the 2050 direct emission goal is to be met at all. The Draft Scoping Plan would fail 
to achieve “maximum feasible” direct emission reductions required by AB 32. The Draft EA does 
not identify or mitigate the severe impacts which could result from this failure. 

 

IV. CARB Should Not Rely on Costly and High Risk Mechanical Carbon Capture 
and Sequestration and Carbon Dioxide Removal Actions. 

a. Alternative 3 is based on deeply flawed and inaccurate assumptions about 
carbon sequestration and storage in the refinery sector, resulting in incorrect 
conclusions. 

 
 The Proposed Scenario, as well as all of CARB’s offered alternatives, rely on the use of 
carbon capture and sequestration (CCS) at oil refineries, are based on deeply flawed and 
demonstrably incorrect modeling assumptions regarding the feasible timeline for implementing 
refinery CCS. These flawed assumptions fatally undermine the ability for Alternative 3 to meet 
the state’s 2030 GHG emission reduction target and 2045 neutrality goal, and Scoping Plan’s 
corresponding project objectives, as we discuss in our Cross-Sector Comments. 
 

CARB’s Initial Modeling Results incorrectly relied on the assumption that CCS could be 
implemented beginning in 2021 and immediately produce substantial emissions reductions in oil 
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refineries.52 In response to public comments submitted by Communities for a Better Environment 
in April 2022, CARB conceded that these assumptions were incorrect.53 CARB also admits, in the 
Draft Scoping Plan, that “[w]hile the modeling included CCS as being available in the first half of 
this decade, implementation barriers now indicate that is unlikely, and those emissions will be 
emitted into the atmosphere.”54 Moreover, during the May 23, 2022 meeting of the Environmental 
Justice Advisory Committee (EJAC), CARB staff acknowledged that they now assume refinery 
CCS will be unavailable until “later this decade.” Despite CARB’s initial recognition that its CCS 
assumptions are flawed, CARB has yet to correct this error in all of the proposed alternatives, 
including Alternative 3, the Proposed Scenario.  
     

As Figure 1 and Table 1 show below, CARB’s modeling for Alternative 3 erroneously 
projects that refinery CCS would have been implemented starting 2021 and result in immediate, 
substantial emission reductions through 2045. CARB assumes that 2 MMT GHGs will be reduced 
through refinery CCS in 2021 alone, ramping up to a peak of 13 MMT GHG emission reduction 
in 2030, and continued capture through 2045.55    
 

  
Figure 1. Anticipated Refinery Carbon Capture and Sequestration 2021-2045 Under the Proposed 
Scenario.56  
 
 
 
 
 
 
 
 
 

 
52 See infra, Figure 1. 
53 CARB Comment Log Display (Comment 51 for Public Workshop on the 2022 Scoping Plan Update), Public 
comment submitted by Communities for A Better Environment (Apr. 4, 2022), available at: 
https://www.arb.ca.gov/lispub/comm2/bccomdisp.php?listname=sp22-modelresults-
ws&comment_num=56&virt_num=51. 
54 Draft Scoping Plan at 68. 
55 Commun. for a Better Env’t , Technical Fact Sheet 1-2 (Attachment E). 
56 CARB’s modeler (E3) provided year-by-year GHGs captured by carbon capture and sequestration (CCS) at oil 
refineries in the 2022 Draft Scoping Plan, Modeling Information, AB 32 GHG Inventory Sectors Modeling Data 
Spreadsheet, last Sheet in Excel spreadsheet (CCS by fuel). We totaled the Refinery CCS emissions captured 
associated with use of the four categories identified by year (petroleum coke, pipeline gas, petroleum and process 
gas, and waste heat) for Alternative 3, and graphed CARB’s CCS data. Id. at 1.  
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Table 1. Anticipated Refinery Carbon Capture and Sequestration Under the Proposed 
Scenario in 5-Year Increments. 
  

Year Projected GHG Emission Reduction 
(MMTCO2e) 

2021-2025 27.6 

2026-2030 60 

2031-2035 56.4 

2036-2040 36.2 

2041-2045 20.7 

Total 201 

  
  CARB’s current modeling regarding the implementation of CCS on California refineries 
is based on arbitrary, unsupported, and simply incorrect assumptions. 
  

First, refinery CCS does not exist in California, and CARB erred in assuming that GHG 
emissions reductions from refinery CCS would have already begun last year. Indeed, we could not 
find a single existing major refinery comprehensively retrofitted with CCS worldwide. Much 
smaller demonstration projects exist in sections of related operations outside California (such as 
hydrogen plants) and at one small, newly built, Canadian refinery that includes CCS in a remote 
rural area.57 
  

Second, even if CARB staff now assume that refinery CCS will not be deployed until later 
in the decade, this assumption is overly optimistic. As CBE discussed in their April 4 letter 
(Attachment B), CCS projects take many years to design, permit, and construct. Additionally, we 
discuss in Section IV.C below that it would take at least a decade to implement any new system in 
existing refineries, which does not include other activities such as design, funding, and 
rulemaking/permitting. 
  

If CARB updates modeling to assume that refinery CCS begins in 2031, it would need to 
propose much more ambitious or additional emission reduction measures under Alternative 3 in 
order to reduce the almost 88 MMT of GHG emissions that would not be captured through CCS. 

 
57 Commun. for a Better Env’t , Technical Fact Sheet 2-4 (Attachment E). 
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CARB would also need to substantially update its health, direct economic costs and GDP analyses, 
which are also based on the false and unsupported assumptions above.        

 
Third, CARB must revise its capture rate assumptions. CARB staff cited  the Petra Nova 

project as a source for the 90% CCS capture rate assumption,58 but the operational data on the 
Petra Nova project indicates that it failed to deliver not only in terms of its capture rate, but also 
its reliability and cost effectiveness. Based on a review of emissions data from the U.S. EPA and 
the U.S. DOE, this $1 billion project captured only 33% of emissions from a coal unit and, after 
considering the emissions generated to power the carbon capture infrastructure, only 7% of the 
entire coal plant emissions.59 News reports document “suffered chronic mechanical problems and 
routinely missed its targets before it was shut down [in 2020], according to a report submitted by 
the project’s owners to the U.S. Department of Energy.60 The technical report reveals a significant 
number of operational reliability problems because of the carbon capture infrastructure, averaging 
at an outage one every three days.61 The project was mothballed with significant financial losses.62 
The high financial risk and enormous cost is not unique to Petra Nova.  

 
The Draft Scoping Plan never once mentions the critical lessons of the December 2021 

federal oversight report from the Government Accountability Office (GAO), “Carbon Capture and 
Storage: Actions Needed to Improve DOE Management.” The GAO criticized the DOE for 
engaging in high-risk selection and negotiation processes for projects that either never came to 
fruition or failed, like the Petra Nova project. Lured by industry promises, the DOE fully 
committed to projects at their initial selection in order to spend down federal funds instead of 
allowing time for further review of technical and financial risks. Additionally, according to DOE 
documentation and officials, senior leadership directed actions to support projects even though 
they were not meeting required key milestones. The GAO report concluded that the “DOE may 
risk expending significant taxpayer funds on CCS demonstrations that have little likelihood of 
success.”63 CARB must ensure that it does not fall into a similar trap.  

 
Finally, even if CARB updated its modeling to reflect its new assumption that CCS could 

be deployed and replicated across refineries in California in a few years, its fundamental 
assumption that refinery CCS in California is feasible is unsupported. CARB has not demonstrated 
feasibility or safety of implementing refinery CCS in California refineries in the Draft Scoping 

 
58 See supra note 53 and accompanying text. 
59 Joe Smyth, Petra Nova Carbon Capture Project Stalls With Cheap Oil, THE ENERGY AND POLICY 
INSTITUTE (Aug. 6, 2020), available at: https://www.energyandpolicy.org/petra-
nova/#:~:text=NRG%20Energy's%20Petra%20Nova%20project,its%20%241%20billion%20price%20tag.  
60 See e.g., Nichola Groom, Problems Plagued U.S. Co2 Capture Project Before Shutdown, REUTERS (Aug. 6, 
2020), available at: https://www.reuters.com/article/us-usa-energy-carbon-capture/problems-plagued-u-s-co2-
capture-project-before-shutdown-document-idUSKCN2523K8.  
61 PETRA NOVA DOE NETL REPORT, FINAL SCIENTIFIC/TECHNICAL REPORT 41 (Mar. 31, 2020), 
available at: https://www.documentcloud.org/documents/7010068-Petra-Nova-DOE-NETL-
Report#document/p42/a574092.  
62 NRG ENERGY, 2019 10-K 127, available at: https://www.documentcloud.org/documents/7011788-NRG-2019-
10-K#document/p127/a574550 (filings with the Securities and the Exchange Commission showed a decline in value 
of Petra Nova that was ‘other-than-temporary’ and recorded an impairment loss).  
63 GOV’T ACCOUNTABILITY OFFICE, CARBON CAPTURE AND STORAGE: ACTIONS NEEDED TO 
IMPROVE DOE MANAGEMENT, GAO-22-105111 23 (Dec. 21), available at: https://www.gao.gov/assets/gao-
22-105111.pdf.  



 
 

 20 

Plan. As CBE discussed in their April 4 letter and we discuss further in the sections below, CARB 
fails to consider the extreme economic costs, difficulty, and danger of deploying new CCS 
technology inside highly complex oil refineries in California. We also discuss the extreme health 
and safety risks of transporting and storing greenhouse gases, in Sections IV.F and G below.  

 
CARB should only use modeling assumptions that are based on commercially reasonable, 

realistic deployment rates that account for operational space limitations, and timelines adequate to 
pay off capital investments.  Based on these criteria, there should be no CCS assumed in the 
refinery sector at all. Instead of continuing to promote Alternative 3 that relies on erroneous and 
fictitious assumptions on the timing and technological feasibility of refinery CCS, CARB should 
correct its errors by analyzing and adopting feasible, direct emission reduction measures under the 
Real Zero Alternative.          
 

b. Other data and modeling discrepancies in CARB’s analysis of the refinery 
sector.  

 
It is important to note that in addition to the 88 MMT of unsupported refinery emissions 

reductions due to incorrect CCS implementation assumptions, Alternative 3 (and the Business As 
Usual or Reference Scenario) contains far larger, entirely unexplained cuts in refinery emissions.  

 
For example, Alternative 3 shows refinery GHG emissions going all the way down from 

31 MMT in 2021 to only 2 MMT CO2e in 2045, though CARB does not propose any measure 
requiring them to do so, and does not otherwise substantiate these projected reductions.64 Thus 
there are very large, unsupported oil refinery emissions reductions in Alternative 3 that need to be 
replaced through direct emission reduction measures under the Real Zero Alternative.    
 

c. California’s oil refineries are aging and highly complex; prior rulemakings 
demonstrate the long timelines required to build new systems, and known 
space-constraints increase safety hazards if new controls are forced. 

 
CARB’s fundamental assumption that refinery CCS in California is technologically and 

logistically feasible is unsupported. CARB has not demonstrated feasibility of implementing 
refinery CCS in California refineries in the Draft Scoping Plan. Additionally, CARB has failed to 
analyze in the Draft Scoping Plan and EA the space constraints, lengthy timelines, or 
environmental as well as health and safety hazards associated with deploying CCS technology at 
California refineries. Many of the comments below were originally submitted to CARB on April 

 
64 See CARB spreadsheet in the 2022 Draft Scoping Plan, Modeling Information, AB 32 GHG Inventory Sectors 
Modeling Data Spreadsheet, fifth Sheet in Excel spreadsheet (Energy GHGs Detailed). For example, total Refinery 
2021 emissions for BAU add up to 33.3 MMTCO2e (from Coke, Electricity, Pipeline Gas, Refinery and Process 
Gas, and Waste Heat), but in 2045 add up to 22.8 MMTCO2e, with no explanation of how refinery emissions would 
go down under BAU. Furthermore, an even larger reduction is present for refineries in Alternative 3, beyond what is 
shown for CCS reductions. For example in Alternative 3, refinery emissions in 2021 are given as 31.3 MMT, but 
2045 Refinery emissions are down to 2 MMT, without any explanation.  
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4, 2022, following CARB’s release of its Initial Modeling Results.65 We include them here again 
since these concerns have not been adequately addressed in the Draft Scoping Plan and Draft EA.     
  

California refineries are massive complexes with hundreds of boilers, heaters, and 
combustion stacks, interspersed with miles of complex piping and storage tanks, and often 
surrounded by densely populated neighborhoods and businesses; they frequently take up thousands 
of acres. These factors make them drastically different from much smaller industrial facilities 
typically envisioned by CARB for CCS applications, and they must be separately analyzed. That 
is not to say that smaller CCS operations do not present dangers – those can also require CO2 
pipeline transport and sequestration, which have the same dangers no matter what industry they 
come from. But oil refineries require specific engineering design, discussed below, which CARB 
entirely failed to consider. 
  
Because of the well documented reality that most California refineries are highly space-
constrained and host numerous combustion sources, regulatory bodies have faced significant 
challenges in implementing new emissions controls at in-state refineries. 
  

Numerous case studies regarding other types of pollution illuminate the reality that 
implementation of refinery CCS would not be an effective source of GHG emissions reductions 
especially before 2030, and even if delayed, would introduce new dangers. For instance, the South 
Coast Air Quality Management District (“SCAQMD”) adopted Rule 1109.1 in November 2021 
after conducting many years of rulemaking proceedings. The rule, which was designed to address 
high emissions of nitrogen oxides (“NOx”) at oil refineries, required significant time and resource 
investment from SCAQMD due to substantial logistical hurdles and organized industry opposition. 
As a result, even following formal adoption, the rule will not be fully implemented for more than 
a decade. 
  

During rulemaking proceedings, SCAQMD performed an updated assessment of the 
number and type of individual combustion units currently in use at South Coast refineries which 
as the largest oil refining region in California, serves as a ready example of statewide issues and 
source of critical insights. The next largest region is the Bay Area, with additional substantial 
refining activities operating in Bakersfield and Santa Maria.  
  

The SCAQMD staff report on Rule 1109.1 (“staff report”) included the following graphics, 
charts, and tables, identifying the hundreds of major refinery and refinery hydrogen plant sources 
that exist in the South Coast Air Basin alone.66 For instance, Figure 5, below, identifies nine 
petroleum refineries, three small refineries, and four related hydrogen plants and sulfuric acid 

 
65 CARB Comment Log Display (Comment 51 for Public Workshop on the 2022 Scoping Plan Update), Public 
comment submitted by Communities for A Better Environment (Apr. 4, 2022), available at: 
https://www.arb.ca.gov/lispub/comm2/bccomdisp.php?listname=sp22-modelresults-
ws&comment_num=56&virt_num=51. 
66 S. COAST AIR QUALITY MGMT. DIST., FINAL STAFF REPORT PROPOSED RULE 1109.1: EMISSIONS 
OF OXIDES OF NITROGEN FROM PETROLEUM REFINERIES AND RELATED OPERATIONS 2-1 (Nov. 5, 
2021), available at http://www.aqmd.gov/docs/default-source/Agendas/Governing-Board/2021/2021-Nov5-
034.pdf?sfvrsn=6. 
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plants, which constitute significant sources of emissions. Just one refinery heater can combust as 
much fuel in one hour as four homes using natural gas combust over the course of an entire year.67 

 

  
As a point of reference illustrating the massive size of refinery equipment, the satellite 

imagery below shows two massive coker heaters at the Marathon (Tesoro) Wilmington refinery, 
one of the hundreds of combustion units operating throughout the South Coast Air Basin. These 
sprawling complexes dwarf the warehouses and container units seen directly across the channel 
and hide multiple burners inside. While NOx, CO2, and various other pollutants emitted through 
the tall stacks are not visible to the naked eye, they have profound impacts on the health of nearby 
residents and contribute significantly to California’s refinery GHG emissions. 
  

  
Google Maps satellite image of Marathon Los Angeles Refinery (Wilmington).68 

 
67 One million British Thermal Units (BTUs) of heat content is present in approximately 1,000 cubic feet of natural 
gas (which varies slightly in energy content). AMERICAN GAS ASS’N, AMERICA’S ENERGY: NATURAL 
GAS UTILITIES DELIVER (2015 PLAYBOOK) (2015) 78, available at: 
https://www.aga.org/sites/default/files/aga_2961_2015_aga_playbook_final_0.pdf. (“In 2012, the average U.S. 
home consumed 61,200 cubic feet of natural gas (or 62.7 million Btu).” Therefore, a refinery heater rated at 250 
million BTUs per hour can burn the same amount of fuel in one hour as about four American  households burn in an 
entire year (250/62.7 = ~4)). 
68 Google Maps, Los Angeles Marathon Refinery (last visited June 23, 2022), available at: 
https://www.google.com/maps/place/Marathon+Los+Angeles+Refinery+-+Wilmington/@33.7936939,-
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As demonstrated below, sprawling refinery complexes exist throughout the Greater Los 

Angeles region, particularly in the communities of Wilmington, Carson, and West Long Beach. 
Several satellite images of these complexes are presented below. 
 

 
        

Panning further out shows the extreme density of the area, with five oil refineries (two 
Marathon, two Phillips 66, and one Valero), numerous warehouses and other industrial facilities, 
thousands of homes, and numerous schools and sensitive receptor sites.     
  

  
 

Table 2.1 from the staff report below identifies 228 process and steam methane reforming 
(SMR) heaters and boilers in the South Coast region, plus 56 other combustion units.69 

 

 
118.2326505,101a,35y,90h,67.92t/data=!3m1!1e3!4m5!3m4!1s0x0:0xd7b4f3577c33236!8m2!3d33.7920787!4d-
118.2341308. 
69 S. Coast Air Quality Mgmt. Dist., supra note 66 at 2-3. 
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When faced with the prospect of controlling  these numerous combustion sources, refinery 

operators argued that implementation of new control technologies would take many years. 
SCAQMD’s final NOx rule includes an implementation plan that will stretch more than ten years 
after adoption, following a three-year rulemaking process. The difficulty of implementing these 
technologies, even on a regional scale, makes clear the absurdity of the Draft Scoping Plan’s 
unfounded reliance on immediately deploying untested CCS technology at refineries across the 
state. Even in the highly unlikely event that CARB can significantly expedite design, permitting, 
and construction processes across broad parts of California oil refineries, the physical space to 
accommodate widespread application of CCS technology at refineries is very unlikely to be found 
and safely implemented. Moreover, the exceptionally high costs associated with implementation 
of CCS would require significant public investment. These same funds would be far better spent 
on implementing comprehensive fossil fuel phaseouts—a tradeoff that CARB fails to even 
consider here. 
  

Over the course of other regulatory proceedings, oil refiners successfully argued  against 
stringent pollution controls, based on severe physical space limitations at existing facilities. 
Refinery operators argued that it would require additional stages of selective catalytic reduction 
(“SCR”) equipment to meet CARB’s original 2 ppm NOx standard, without sufficient physical 
space available. The same combustion sources at refineries that emit NOx are also major emitters 
of GHGs—including the hundreds of boilers and heaters identified during the SCAQMD 
rulemaking process. Successful deployment of CCS, in addition to new SCR equipment, would 
require the installation of additional, pollution control equipment than was proposed under the 
original SCAQMD rule. Therefore, it is highly unlikely that the CCS proposal which CARB 
advances here could be implemented without significant industry opposition and logistical 
difficulty for refineries. 
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The scarcity of space was not a small or rare complaint. The SCAQMD staff report           

identified widespread industry and Air District expert concerns about space constraints, 
particularly in extremely old facilities.70 As detailed  in the staff report, the Fossil Energy Research 
Corporation Assessment (FERCo) conducted site visits to five major South Coast Air Basin 
refineries—Chevron, Marathon (Tesoro Refinery), Phillips 66, Torrance, and Valero—to evaluate 
and discuss facility constraints and challenges of implementing SCR on specific refinery systems.  
  

During these site visits, refinery stakeholders frequently raised the issue of space 
limitations and the limited ability to install post-combustion controls.71 Based on the site visits, 
FERCo concluded that every facility exhibited space limitations to varying degrees. Further, not 
all open space that surrounds a unit is available for an SCR system, as open space may be necessary 
for maintenance work, and therefore, facility safety.72 As a result, advanced technology, 
engineering, and design for additional pollution controls will be required specifically to address 
space constraints, at significant expense.73 The cost for two refining facilities operating at around 
8 parts per million by volume (“ppmv”) to replace their existing SCR equipment, or to add new 
technology to meet 2 ppmv while addressing space constraints, ranged from $75 million to $220 
million.    
  

Another important rulemaking where space constraints were highlighted was SCAQMD 
Rule 1410, which would have banned the use of hydrogen fluoride or modified hydrofluoric acid 
 (MHF) at two South Coast area refineries. This regulation was defeated by industry 
complaints, despite public comments by the  Los Angeles County Department of Public Health 
which urged the phaseout of MHF due to the risk that a large-scale release of MHF would “incur 
severe health damage and casualties” and put “potentially millions of people at risk.”74  

 
Despite the dire need for regulation to replace MHF with another chemical, a major reason 

for opposition was space constraints at the Valero refinery in Wilmington: “Of particular note, 
available plot space adjacent to the existing HF alkylation unit was identified as a key criteria for 

 
70 “The affected refineries were built 50 to over 100 years ago and while equipment has changed over the years, 
most of the equipment affected by the rule is old and the spacing configuration of the sites are dense. Thus, to install 
pollution control requires creative engineering and design to accommodate the space necessary and perform 
properly. Some projects currently taking place involve building vertically requiring deep earth pylons to support the 
structure housing the control technology or constructing complex ducting to house the SCR catalyst beds that stretch 
long distances horizontally away from the basic equipment.” Id. at 2-19; “Replacing conventional burners with LNB 
or ULNB often requires special attention because of the flame dimensions and limited space within a refinery 
process heater,”  Id. at A-6; Refinery stakeholders immediately raised the concern that staff did not consider space 
availability and constraints for this type of design. Refineries cannot accommodate a second SCR reactor which 
makes the alternative pathway not technically feasible. Id. at B-20. 
71 Id. at 2-47. 
72 Id. at 2-47. 
73 Id. at 2-36. 
74 LOS ANGELES COUNTY DEPARTMENT OF PUBLIC HEALTH, LETTER TO WAYNE NASTRI, 
EXECUTIVE OFFICER, S. COAST AIR QUALITY MGMT. DIST., RE: PROPOSED RULE 1410, HYDROGEN 
FLUORIDE STORAGE AND USE AT PETROLEUM REFINERIES IN LA COUNTY (Apr. 2, 2019), available at: 
https://www.aqmd.gov/docs/default-source/rule-book/Proposed-Rules/1410/1410-comment-letters/county-of-los-
angeles-public-health-04282019.pdf?sfvrsn=9. 
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success; as the [Air] District is well aware, such plot space does not exist at the Wilmington 
Refinery.”75 

 
The planned installation of SCR controls for NOx emissions at Southern California 

refineries will further constrain available plot space at the region’s oil refineries. The record in the 
SCAQMD proceedings illustrates the shortsightedness of CARB’s assumption that additional end-
of-pipe emissions controls would provide a feasible choice for limiting refinery emissions, 
particularly when the implementation of long-proven technologies such as SCR has  been reduced 
in scope in the face of organized industry opposition and complex logistical challenges. These 
problems will only be further exacerbated if CARB attempts to implement unproven technology 
like CCS, which does not currently exist at any California refineries. 
  

Oil and chemical industry risk management literature also identifies the need to maintain 
adequate space for safety at oil refineries ( where major explosions and fires already frequently 
occur). For example, an industry analysis found that: 
  

Loss experience clearly shows that fires or explosions in congested areas of oil and 
chemical plants can result in extensive losses. Wherever explosion or fire hazards exist, 
proper plant layout and adequate spacing between hazards are essential to loss prevention 
and control. Layout relates to the relative position of equipment or units within a given site. 
Spacing pertains to minimum distances between units or equipment.76 
 
While this analysis identified many specific hazards, it recommended performing detailed 

site by site risk analysis and identified general comments about access between process units. We 
have excerpted some key recommendations to illustrate the complexity of the safety issues, but      
request that CARB consider the entire document and its implications to conduct a realistic 
assessment regarding   the feasibility of implementing CCS at oil refineries. The authors’            
final recommendations included each of the following:  
  

●   “Do not consider the clear area between units as a future area for process 
expansion.” 
●   Provide access roadways between blocks to allow each section of the plant to be 
accessible from at least two directions. 
●   Avoid dead end roads. 
●   Size road widths and clearances to handle large moving equipment and emergency 
vehicles or to a minimum of 28 ft (8.5 m), whichever is greater. 
●   Maintain sufficient overhead and lateral clearances for trucks and cranes to avoid 
hitting piping racks, pipe ways, tanks or hydrants. 
●   Do not expose roads to fire from drainage ditches and pipeways. 

 
75 VALERO, LETTER TO SUSAN NAKAMURA, CHIEF OPERATING OFFICER, SOUTH COAST AIR 
QUALITY MGMT. DIST., (Sept. 18, 2017), available at: https://www.aqmd.gov/docs/default-source/rule-
book/Proposed-Rules/1410/1410-comment-letters/valero-2017-09-18-working-group-meeting-5.pdf?sfvrsn=6. 
76 AXA XL RISK CONSULTING, OIL AND CHEMICAL PLANT LAYOUT AND SPACING, PROPERTY RISK 
CONSULTING GUIDELINES, 1 (2020), available at: https://axaxl.com/prc-guidelines/-/media/axaxl/files/pdfs/prc-
guidelines/prc-
2/prc252oilandchemicalplantlayoutandspacingv1.pdf?sc_lang=en&hash=996EA28071174510C4DA5D35102A922
2. 
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●   Slightly elevate roads in areas subject to local flooding. 
●   Locate hydrants and monitors along roads to allow easy hook-up of firefighting 
trucks. 
●   Provide at least two entrances to the plant for emergency vehicles to prevent the 
possibility of vehicles being blocked during an incident, e.g., open bridge, railway. 
●   Plan and implement a “Roadway Closure” permit system authorized and controlled 
by site Emergency Response personnel as part of the site impairment handling system. 
●   Provide spacing between units based upon the greater of either Table 1 or a hazard 
assessment. The space between battery limits of adjoining units should be kept clear and 
open.       

  
As these recommendations make clear, broad application of CCS at the hundreds of 

combustion units operating at oil refineries across the state without any assessment of space 
constraints would create new safety hazards and substantially increase the risk of serious health 
impacts for workers and nearby residents     
 

d. The Draft Scoping Plan inadequately responds to the dangers presented 
above, depends on theoretical and non-operational technologies, and fails to 
evaluate alternatives that would avoid these hazards. 

In response to our comments on the environmental, health and safety impacts of deploying 
CCS in refineries, CARB states only that “[t]here are newer technologies with smaller footprints 
that can be deployed in modular configurations to capture CO2 in space constrained and multiple 
point source facilities such as refineries.”77 

CARB’s statement is unsupported. The agency identifies only a single company, Carbon 
Clean, that hopes to develop this unproven technology. Contrary to CARB’s claims, no California 
refinery employs any new CCS technology in “modular configurations to capture CO2 in space 
constrained” facilities. Even more tellingly, Carbon Clean’s website makes clear that it has never 
employed any such technology at any refinery. The Carbon Clean web page shows that the 
company’s goals of employing this technology are aspirational, not operational. 

Carbon Clean’s publicly available literature reaffirms our concerns that oil refineries 
present unique barriers to implementing CCS. It notes: “[t]raditional carbon capture is difficult in 
refineries due to multiple CO2 point sources, limited space, and remote locations.”78 But the 
company website only identified “success stories” at non-refinery sites, none which involved 
existing oil refinery operations. These examples included:     
  

● A collaboration with Tuticorin Alkali Chemical and Fertilizers Ltd. system in India. 
● A biogas solvent system developed in collaboration with Arcanum Energy to upgrade 
facilities in Germany. 

 
77 Draft Scoping Plan at 68, fn. 120.       
78 Carbon Capture for Refineries, Carbon Clean Solutions Limited (2022), available at: 
https://www.carbonclean.com/industries/refineries. 



 
 

 28 

● Completed testing on steel corrosion to reduce costs of carbon capture building 
materials.79 

  
The Carbon Clean website hosts an interactive map showing 44 locations where its 

technology is currently in use worldwide. Only two of these sites are identified as being in the oil 
and gas extraction sector and none refer to oil refinery operations.80 Many of the company’s 
publicly identified project sites are affiliated with academic institutions or U.S. Department of 
Energy projects. A majority of these operations were described as being in various phases of      
testing, research, and development—and even these non-refinery projects are mostly not 
completed or operational. For instance, the listing for a Chevron-owned site in California’s Central 
Valley describes the project as a “[g]as turbine carbon capture plant with Cyclone CC” and states 
that it is currently in the “engineering phase.” Carbon Clean does not identify a single oil refinery 
site where its technology is currently in use.                                                                     
 

The Carbon Clean website also indicates that “[i]f you want to capture more than 100 
tonnes of CO2 per day from your site, a custom open-plant design using our technology license is 
necessary.”81 In other words, for large operations such as oil refineries, you cannot plug in a small, 
ready-to-play system. CARB, in the Draft EA, has inappropriately relied on bold industry 
marketing claims without analyzing real-world conditions . Even under a conservative  estimate 
relying on CARB’s unsupported  claim that CCS would cut up to 2 million tonnes annually from 
California’s total refinery CO2 emissions, the state would still exceed Carbon Clean’s maximum 
threshold of 100 tonnes per installation, and would therefore require a custom open-plant design 
for each facility.82 

Carbon Clean’s website mentions long-term goals for the mid-2030s or 2050, not short-
term, ready systems. Because CCS at oil refineries is being used to justify short-term fossil 
hydrogen plants at oil refineries, these dates matter—this fossil hydrogen will not be greenwashed 
by these systems for many years. The company also lists major investors for the purpose of further 
developing this program, including a statement by Chevron: “We invest in breakthrough 
technologies that both lower emissions in oil and gas and are integral to low carbon value chains. 
Our investment in Carbon Clean aims to help commercialize and scale carbon capture utilization 
and storage technologies, a key part of delivering on our commitment.”83 These statements make 
clear that this technology is still undergoing  development and is not ready to be deployed at the 
scale contemplated by CARB.     

The hazard created by adding CCS to space-constrained refineries is entirely avoidable 
through the Real Zero Alternative, which does not rely on CCS and instead calls for 

 
79 Carbon Clean Solutions Limited, Custom CO2 Capture Technology Solutions (last visited June 23, 2022), 
available  at: https://www.carbonclean.com/technology-licence?hsLang=en. 
80 Carbon Clean Solutions Limited, About Us (Interactive Map) (last visited June 23 2022), available at: 
https://www.carbonclean.com/about-us. 
81 Carbon Clean Solutions Limited, Custom CO2 Capture Technology Solutions (last visited June 23, 2022), 
available at: https://www.carbonclean.com/technology-licence. 
82 At 2 million tonnes/year, across 18 active refineries operating in California, each refinery would on average need 
to capture an average of 304 tonnes of CO2 per day to meet this estimate. 
83 Carbon Clean Solutions Limited, Carbon Capture for Refineries – Chevron Client Testimonial by Barbara 
Burger, President of Chevron Technology Ventures,  (last visited June 23, 2022), available at: 
https://www.carbonclean.com/industries/refineries. 
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implementation of a complete refinery phaseout by 2045. See Attachment A. As CARB has 
already acknowledged that refinery CCS emission cuts will not happen until late this decade—a 
still highly-ambitious assumption—there is no short-term avenue to achieve emission reductions 
through refinery CCS. As such, CARB  must analyze and adopt the Real Zero Alternative to reduce 
California’s reliance on fossil fuel production through a managed refinery phaseout plan.     
 

e. CARB must update its cost analyses to include realistic, evidence-based 
deployment and capitalized cost timelines. 

 
CARB estimates direct costs for the AB 32 GHG Inventory Sector alternatives only  for 

two “snapshot” years: 2035 and 2045.84 Because CARB Staff erroneously assumed that most CCS 
would already be implemented at refineries by 2035 (as we discuss in Section IV.A above), the 
bulk of CCS costs are not captured by solely evaluating direct costs in 2035 and 2045. Even if 
CARB updates its modeling to begin implementing CCS around 2029, the cumulative costs of 
refinery CCS from 2029 to 2034 would not be included in  the 2035 and 2045 snapshots of direct 
costs. In other words, CARB’s approach to evaluating direct costs in only 2035 and 2045 makes it 
appear, incorrectly, that Alternatives 2-4, which rely heavily on CCS, would have lower direct 
costs than Alternative 1. We urge CARB to instead evaluate the cumulative direct costs from 2021-
2045, for the AB 32 GHG Inventory Sector alternatives. Only then will the Board and the public 
be able to meaningfully evaluate and compare the direct costs of these alternatives. 

 
Furthermore, it is unlikely that CARB is utilizing cost projections based on real projects 

and their capitalized cost timelines. CARB should disclose the capitalized cost assumptions, and 
apply them to the modeling so that deployment timelines are adequate to pay off the capital 
investment.   
 

f. CARB failed to analyze and mitigate the environmental and health impacts of 
transporting captured CO2 in pipelines associated with Refinery CCS or any 
CCS strategy. CO2 pipelines are highly specialized, dangerously under-
regulated, and vulnerable to seismic, subsidence, and other rupture hazards. 

  
In the Draft EA, CARB provides that reasonably foreseeable compliance responses to its 

proposed actions on mechanical CDR and CCS include the “modification of existing or 
construction of new industrial facilities to capture CO2 emissions (CCS), and construction of new 
infrastructure, such as pipelines, wells, and other surface facilities to enable the transport and 
injection of CO2 into a geologic formation for sequestration.”85 However, CARB fails to analyze 
environmental and health impacts of transporting captured CO2. 

  
In particular, CARB fails to analyze potential long-term air quality and health impacts and 

other environmental impacts from possible CO2 pipeline explosions in the Draft EA. See the 

 
84 Draft Scoping Plan at 94-96. 
85 Draft EA at 21. 



 
 

 30 

comments of Dr. Phyllis Fox in Attachment C, detailing many severe and special hazards of CO2 
transportation pipelines, including the following: 
 

● CO2 pipelines are the dominant form of transport (above trucks and rail) for CCS 
activities because of economic factors, and would have to be used to transport CO2 from 
coastal refineries to Central Valley reservoirs in the Scoping Plan’s proposed scenario. 
● CO2 pipelines are unlike natural gas and other conventional pipelines – they transport 
CO2 in a supercritical state under high pressure, and are vulnerable to zipper-like ruptures. 
● When CO2 is released, because it is heavier than air, it does not necessarily disperse 
rapidly, can travel in dense clouds for miles, and can cause asphyxiation through 
displacement of oxygen. 
● CO2 pipelines can also be contaminated with Hydrogen Sulfide gas (another hazardous 
gas – see more below). 
● Existing pipeline regulations are missing a critical safety factor – they do not limit water 
contamination in CO2 pipelines, which with CO2 forms extremely corrosive carbonic acid 
(increasing the risk of accident.) 
● The Draft EA must include a risk analysis and health risk assessment  regarding these 
severe impacts closely associated with the CCS strategy. 

  
  One issue described in Dr. Fox’s report was the major CO2 leak and poisoning which 
already occurred in 2020 at Satartia Mississippi (Gassing Satartia: Carbon Dioxide Pipeline 
Linked To Mass Poisoning).86  In this case, the pipeline included both CO2 and H2S. The article 
outlines a frightening set of near-death experiences including people passing out, shaking on the 
ground, dazed from extreme CO2 exposure during this blow-out. Terry Gann, Chief Investigator 
of the County Sheriff’s Department (who had to drive in and out to evacuate people) said: “It was 
almost like something you’d see in a zombie movie. They were just walking in circles,” he said. “I 
kept telling ’em, ‘Y’all get in the truck.’ And they would just look at me with this blank look on 
their face. And the girl was holding a phone up to her head but she wasn’t saying nothing. ... 
Finally I just yelled at ’em, I said, ‘Get in the truck or you’re gonna die!’” After carrying out such 
rescues and being exposed himself through repeated trips, he became disoriented and confused, 
got lost, and required two hours of oxygen treatment.  
  

The article provided many reports of severe impacts and continued impacts in the 
aftermath: ““It was bad enough that I thought my mama wouldn’t make it, and she still has trouble 
breathing,” said Army veteran Hugh Martin, who fled Satartia in a pickup truck with his 78-year-
old mother as he struggled to remain conscious. “She never had asthma or COPD, now she’s on 
inhalers full time.”  Even months later, the town’s residents reported mental fogginess, lung 
dysfunction, chronic fatigue and stomach disorders.” 
  

The article outlined many important factors , including the lack of widespread experience 
in the U.S. with large networks of CO2 pipelines: “Some experts estimate this network will need 
to be as large as or even larger than the 2.6 million miles of existing petroleum pipelines. 

 
86 Dan Zegart, Gassing Satartia: Carbon Dioxide Pipeline Linked to Mass Poisoning, THE HUFFINGTON POST 
(Aug. 26, 2021), available at: https://www.huffpost.com/entry/gassing-satartia-mississippi-co2-
pipeline_n_60ddea9fe4b0ddef8b0ddc8f. 
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Meanwhile, there are only 5,000 miles of existing CO2 lines, meaning there is a wide range of 
operational — and safety — issues likely to arise from such a massive new system.” This point 
again emphasizes the importance of CARB carefully considering these issues in the Scoping Plan 
EIR, rather than assuming that refinery CCS with CO2 piped to the Central Valley can be easily 
and safely made into an extensive state strategy. 

  
CARB’s website elsewhere states: “Hydrogen sulfide (H2S) is a colorless gas with the odor 

of rotten eggs. The most common sources of H2S emissions are oil and natural gas extraction and 
processing, and natural emissions from geothermal fields.”87     
     
         H2S gas is acutely toxic, highly irritating  to humans at low levels, and deadly at high 
levels. (See below.) A Technical Support Document for acute chemical health impacts prepared 
by California’s Office of Environmental Health Hazard Assessment (OEHHA)88 found that 
hydrogen sulfide is an extremely hazardous gas, it is the most common cause of sudden death in 
the workplace, that accidental releases to the outside air can cause serious health impacts, and at 
lower levels it can cause not only strongly offensive odors but nausea and headaches. The report 
found that people can still experience nausea and headache at California’s ambient air quality 
standard for H2S (0.03ppm), and that the World Health Organization recommends a much lower 
limit (0.005ppm).89 OEHHA’s website also identifies harms to the nervous system from acute 
exposure and respiratory harms from chronic exposure.90 
 

Another OEHHA report found H2S chronic exposure effects include nasal inflammation; 
low blood pressure, headache, nausea, loss of appetite, weight loss, ataxia,91 eye membrane 
inflammation, and chronic cough.92 Widespread perforation of Central Valley reservoirs may 
result in widespread new leaks of H2S. Though CO2 is benign at low levels, at high levels it 
can cause asphyxiation hazards by displacing oxygen. Such high levels could occur for 
example, during a pipeline blow-out or major reservoir leak, because CO2 is heavier than air and 
can pool in lower-lying areas and replace oxygen.93 CO2 poisoning can include physiological 

 
87 California Air Resources Board, Hydrogen Sulfide and Health (last visited June 23, 2022), available at 
https://ww2.arb.ca.gov/resources/hydrogen-sulfide-and-health. 
88 CAL. OFFICE OF ENV’T HEALTH HAZARD ASSESSMENT, ACUTE RELS AND TOXICITY 
SUMMARIES USING THE PREVIOUS VERSION OF THE HOT SPOTS RISK ASSESSMENT GUIDELINES 
145 (June 2008) (“At the current California Ambient Air Quality Standard (CAAQS) of 0.03 ppm, the level would 
be detectable by 83% of the population and would be discomforting to 40% of the population. These estimates have 
been substantiated by odor complaints and reports of nausea and headache”), available at: 
https://oehha.ca.gov/media/downloads/crnr/appendixd2final.pdf; see also Cal. Office of Env’t Health Hazard 
Assessment, Acute, 8-hour and Chronic Reference Exposure Level (REL) Summary (last visited June 23, 2022), 
available at: https://oehha.ca.gov/air/general-info/oehha-acute-8-hour-and-chronic-reference-exposure-level-rel-
summary. 
89 Id. at 145. 
90 See supra note 81 and accompanying text. 
91 Cal. Office of Env’t Health Hazard Assessment, Analysis of Refinery Chemical Emissions and Health Effects, 
OEHHA (Mar. 2019), at 24, available at 
https://oehha.ca.gov/media/downloads/faqs/refinerychemicalsreport032019.pdf. 
92 CAL. OFFICE OF ENV’T HEALTH HAZARD ASSESSMENT, ANALYSIS OF REFINERY CHEMICAL 
EMISSIONS AND HEALTH EFFECTS 24 (Mar. 2019), available at:  
https://oehha.ca.gov/media/downloads/faqs/refinerychemicalsreport032019.pdf.  
93 Public Awareness Newsletter (Issue 2), Denbury Aware (Dec. 2014), available at: 
https://s1.q4cdn.com/594864049/files/doc_responsibility/Aware/AWARE-Issue-2-122014.pdf.              



 
 

 32 

changes in circulatory, cardiovascular, and autonomic (nervous) systems.94 Leaks of either or both 
could be very hazardous or deadly. See more in Dr. Fox Report. 

  
The Pipeline and Hazardous Materials Safety Administration (PHMSA), a regulatory 

agency under the U.S. Department of Transportation (DOT), recently issued a bulletin detailing   
the risk of subsidence or seismic activity (“changing subsurface geological conditions”) which 
threaten pipeline safety.95 Importantly, the agency  guidance notes that: 
  

PHMSA is issuing this updated advisory bulletin to remind owners and operators of gas 
and hazardous liquid pipelines, including supercritical carbon dioxide pipelines, of the 
potential for damage to those pipeline facilities caused by earth movement in variable, 
steep, and rugged terrain and terrain with varied or changing subsurface geological 
conditions. Additionally, changing weather patterns due to climate change, including 
increased rainfall and higher temperatures, may impact soil stability in areas that have 
historically been stable. These phenomena can pose a threat to the integrity of pipeline 
facilities if those threats are not identified and mitigated. Owners and operators should 
consider monitoring geological and environmental conditions, including changing weather 
patterns, in proximity to their facilities. 

  
         CARB fails to evaluate the  risk of seismic hazards with regard to significant challenges 
this presents to safely operating the extensive network of CO2 pipelines that would be required to 
support operation of CCS at refineries in California. In accordance with the above-referenced 
PHMSA bulletin, these significant environmental and safety risks must be carefully addressed and 
evaluated. 
  

g. Refinery CCS also increases risk of hazardous gas leaks to the surface at 
storage sites in the Central Valley that were not evaluated. 

  
  CARB anticipates that the use of CCS at oil refineries would be accompanied by storing 
CO2 in underground reservoirs in the Central Valley.96 

  
  Yet the Draft EA failed to analyze potentially significant environmental and health  impacts 
in the Central Valley that could result from this anticipated storage. CCS storage could result in 
the emission of harmful gases (such as CO2 gas and Hydrogen Sulfide, or H2S) due to wellbore 
leaks, seismic events and other causes. Such leaks specific to carbon capture activities have already 

 
94 See Fox Report (Attachment C). 
95 Pipeline and Hazardous Materials Safety Administration (PHMSA), Pipeline Safety: Potential for Damage to 
Pipeline Facilities Caused by Earth Movement and Other Geological Hazards, Federal Register 87 F.R. 33576 (June 
2, 2022), available at: https://www.federalregister.gov/documents/2022/06/02/2022-11791/pipeline-safety-potential-
for-damage-to-pipeline-facilities-caused-by-earth-movement-and-other. 
96 See Draft Scoping Plan at 67. (“California’s deep sedimentary rock formations in the Central Valley represent 
world-class CO2 storage sites that would meet the highest standards, with storage capacities of at least 17 billion 
tons of CO2”); see also Draft EA at 190 (describing reasonably foreseeable compliance responses associated with 
CCS actions, including modification of existing or new industrial facilities to capture CO2 emissions and 
construction of pipelines, wells, and other surface facilities near the emitting facility). 
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occurred, for example in Canada. These new potential hazards add to already substantial pollution 
hazards facing communities of color and low income communities in the Central Valley. 
  
  Many years ago, industry literature had already identified the potential for leaks of CO2 
and H2S gas from geological storage sites due to CCS operations. For example, Watson and Bachu 
(2009) concludes that wellbores themselves down to underground storage can introduce new 
leakage pathways for CO2 and other gases to the surface.97    
     

In particular, the Watson and Bachu article concluded that: “This information is useful 
not only for future operations of CO2 storage in geological media, but also for current operations 
relating to the exploration and production of hydrocarbons.”98 It states: 
     

Implementation of carbon dioxide (CO2) storage in geological media requires a 
proper assessment of the risk of CO2 leakage from storage sites. Leakage pathways 
may exist through and along wellbores, which may penetrate or be near to the storage 
site. One method of assessing the potential for CO2 leakage through wells is by mining 
databases that usually reside with regulatory agencies. These agencies collect data 
concerning wellbore construction, oil and gas production, and other regulated issues for 
existing wells. The Alberta Energy Resources Conservation Board (ERCB), the regulatory 
agency in Alberta, Canada, collects and stores information about more than 315,000 oil, 
gas, and injection wells in the province of Alberta. The ERCB also records well leakage at 
the surface as surface-casing-vent flow (SCVF) through wellbore annuli and gas migration 
(GM) outside casing, as reported by the industry. 

     
The evaluation of a leakage pathway through wellbore casing or annuli and what 
causes these wellbore leaks are the first step in determining what factors may 
contribute to wellbore leakage from CO2-storage sites.  (emphasis added)99 
  

  The article highlighted new gas leak risks caused by wellbores. This factor is separate 
from and in addition to the evaluation of the quality of underground geologic formations as 
reservoirs. The Draft Scoping Plan EIR apparently assumes that the natural presence of “world 
class” underground geologic formations in California will by itself provide safe storage , but the 
study shows this is not the case – new perforations introduced to inject CO2 below ground become 
their own leak hazard. The article identified different risk factors contributing to leaks, including 
poor cement bonds and internal or external corrosion of casings and others. It found that: “Cased 
wells account for 98% of the SCVF/GM incidence in the ERCB data.”100 
  
         The study also identified the presence of H2S, a hazardous gas in deep formations. For 
example, it stated: “Usually in Alberta, H2S is found in deep carbonate formations.” But the Draft 
Scoping Plan EIR did not provide such an evaluation of H2S gas presence in California        in 

 
97 Theresa Watson & Stefan Bachu, Evaluation of the Potential for Gas and CO2 Leakage Along Wellbores, 24 SPE 
DRILLING & COMPLETION 115 (2009), available at: 
https://www.researchgate.net/publication/254526287_Evaluation_of_the_Potential_for_Gas_and_CO2_Leakage_Al
ong_Wellbores [hereinafter “Watson and Bachu Article”]. 
98 Watson and Bachu Article at 115. 
99 Watson and Bachu Article at 115.  
100 Watson and Bachu article at 121.  
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deep reservoirs, nor its potential leakage to the surface.  Further it did not evaluate H2S as a 
corrosive agent that could in itself cause additional leaks in well casings.101 These evaluations are 
crucial, to identify both the potential to free pathways for more H2S and for harmful levels of CO2 
up to the surface. (See earlier discussion on H2S and CO2 health harm.)  
     

Though any of the above risks should give pause before lightly adopting CCS strategies, 
there is another unique risk in California – seismic hazards. While seismic hazards were briefly 
mentioned here and there in the EA, it did not evaluate how the potential that toxic leaks due CCS 
could be made much more likely due to seismic hazards (either from existing faultline risks, or 
because sequestration itself can increase risk of earthquakes). This risk, particularly regarding CO2 
pipeline transport and storage underground, must be evaluated. 
 

h. CARB fails to adequately analyze the environmental impact, safety, and 
mitigation strategies necessary for mechanical carbon dioxide removal (CDR) 
technology.  

  
California must not rely heavily on nascent, uncertain technologies mechanical CDR 

technologies. CARB must fully evaluate the ramifications of adopting emerging technologies that 
would directly capture carbon from the atmosphere. While some Direct Air Capture (DAC), a 
subset of CDR, is being proposed to remove excess CO2 from the air, it is also eligible for subsidies 
in California as a means to offset continued fossil fuel operations.102 Such an application would 
further delay a necessary fossil fuel phaseout, undermine projected emission cuts, and would 
instead increase cumulative GHG emissions over time (see Karras Report, Attachment D), and 
allow continued harmful smog-forming and toxic pollutants from fossil fuel industries. 
  

New infrastructure required for mechanical CDR is also likely to disproportionately impact 
low-income communities of color whose health already suffers from over-pollution and undue 
safety risks of volatile fossil fuel infrastructure. As we discussed above, California’s Central 
Valley, where much of the CO2 sequestration would be located,103 is heavily disproportionately 
impacted by air pollution and health vulnerabilities.104 New impacts of CO2, Hydrogen Sulfide 
(H2S), as well as construction impacts of the new infrastructure is likely to heavily impact any 

 
101 Id. 
102Cal. Air Res. Bd., Carbon Capture and Sequestration Project Eligibility FAQ (Dec. 2021)  . 
https://ww2.arb.ca.gov/resources/fact-sheets/carbon-capture-and-sequestration-project-eligibility-faq.  
103 Scoping Plan at 67 (citing Lawrence Livermore National Laboratory. 2020. Getting to Neutral: Options for 
Negative Carbon Emissions in California. Revision 1.); see also Sammy Roth, Is a Michigan energy firm using dark 
money to influence California’s climate plans?, LOS ANGELES TIMES (June 23, 2022) available at : 
https://www.latimes.com/environment/newsletter/2022-06-23/michigan-energy-firm-dark-money-california-climate-
plans-boiling-point.  
104 Cresencio Rodriguez-Delgado, California has Some of the Worst Air Quality in the Country. The Problem is 
Rooted in the San Joaquin Valley, PBS NEWS HOUR (June 16, 2022) (The San Joaquin Valley “has been out of 
compliance with Environmental Protection Agency standards for 25 years, earning the region the unwanted 
distinction of being among the most polluted regions in the country . . . [a]s California heads into another wildfire 
season, environmentalists and lawmakers are trying to revive a decades-long push to strengthen air quality 
regulation to curb pollution and reduce the many consequences of daily life with dirty air, including rising health 
care costs”), available at: https://www.pbs.org/newshour/nation/california-has-some-of-the-worst-air-quality-in-the-
country-the-problem-is-rooted-in-the-san-joaquin-valley.  
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regions across which CO2 pipeline corridors may need to be sited in order to reach sequestration 
sites as proposed in the Central Valley. However, CARB has failed to adequately analyze the 
environmental and health impacts of mechanical CDR, especially on low-income and 
disadvantaged communities.    

 
In addition, CARB failed to evaluate the following: (1) the amount of electricity sector 

generation and other energy use required for all steps to operate DAC, transport, and store carbon; 
(2) the feasibility and impact of siting, construction, and sequestration, as well as regional 
operational feasibility considerations in the regions identified as reasonably foreseeable candidates 
for storage; (3) the total amount of CO2 storage available without triggering seismic events, an 
issue that has yet to be fully considered by the the EPA Title VI permitting process.105  

  
DAC may actually undermine California’s climate goals if it is used to offset new fossil 

fuel emissions instead of removing legacy excess carbon in the atmosphere because (1) CARB 
does not include all reasonably available options for fossil fuel phaseout such as oil refining 
phasedown in Alternative 3; (2) many DAC developers are funded through oil industry 
investment;106 and (3) DAC is currently eligible  for LCFS credits that can be used by polluting 
industries.107 
 

CARB attributes large cumulative quantities of emission reductions (542 MMTCO2e) to 
DAC technology from 2033 to 2045.108 CARB estimates that direct air capture (DAC) technology 
will remove either 79 MMT or 100 MMT CO2e in residual emissions under Alternative 3.109 
However, this amount could be much smaller if CARB adopted direct emission reduction 
measures, including a phase out of oil and gas and phase down of refinery operations as well as 
accelerated targets in other sectors such as in the transportation or electricity sectors.  

 

 
105 Video, Mark Zoback, Geomechanical Issues Affecting Long-Term Storage, Stanford Center for Capture Storage, 
Jan. 25, 2022, https://www.youtube.com/watch?v=IDwOQhhQ9Uk.  
106 Exxon Mobile, ExxonMobil expands agreement with Global Thermostat, sees promise in direct air capture 
technology (last visited June 23, 2022), available at: 
https://corporate.exxonmobil.com/News/Newsroom/News-releases/2020/0921_ExxonMobil-expands-agreement-
with-Global-Thermostat-re-direct-air-capture-technology; Chevron, Occidental invest in CO2 removal technology, 
REUTERS (Jan. 9, 2019), available at: https://www.reuters.com/article/us-carbonengineering-investment/chevron-
occidental-invest-in-co2-removal-technology-idUSKCN1P312R. 
107 Cal. Air Res. Bd., Carbon Capture and Sequestration Project Eligibility FAQ (Dec. 2021) (“DAC projects that 
store the captured carbon dioxide (CO2) underground may apply for CCS Permanence Certification regardless of 
location”), available at: https://ww2.arb.ca.gov/resources/fact-sheets/carbon-capture-and-sequestration-project-
eligibility-faq#:~:text=Do%20CCS%20projects%20have%20to,capture%20(DAC)%20projects. 

108 2022 Scoping Plan, Modeling Information: AB 32 GHG Inventory Sectors Modeling Data Spreadsheet, Sum of 
CDR in Alternative 3 through 2045 (May 10, 2022),  available at: https://ww2.arb.ca.gov/our-work/programs/ab-32-
climate-change-scoping-plan/2022-scoping-plan-
documents#:~:text=The%202022%20Scoping%20Plan%20Update%20focuses%20on%20outcomes%20needed%20
to,economic%2C%20environmental%2C%20energy%20security%2C. 

109 There is a confusing discrepancy between the initial modeling results presentation in which the Key Metrics chart 
and graph show 95 MMT of residual emissions to be removed by DAC in 2045, and the data spreadsheet of 
emissions provided for the modeling (Alternative 3, CDR) at 79 MMT, which necessitates explanation by CARB. 
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i. CARB must not incentivize carbon capture for enhanced oil recovery.  
 

Burying a critical fossil fuel extraction measure in the Draft EA, CARB opens the door to 
the utilization of carbon capture for “enhanced oil recovery” (EOR). The Draft Plan contemplates 
the potentially significant impact of EOR, outlining how EOR from carbon capture, utilization and 
storage (CCUS) projects could result in “emissions…released into the air, soil, aquifers, or surface 
waterways because of unidentified and/or poorly abandoned wells or other pathways (e.g., natural 
fractures).”110 CARB then fails to adequately describe and analyze such a significant potential 
action under the Draft Scoping Plan.111  

 
Instead, California should explicitly prohibit the use of carbon capture for Enhanced Oil 

Recovery (EOR). The notion of allowing building subsidized systems to capture carbon, in order 
to extract more climate-harming crude oil is so inherently counter to climate goals that it should 
be considered nonsensical. 
 

V. CARB Must Adopt More Ambitious Transportation Measures.   
          

CARB states that the transportation sector accounted for more than 50 percent of 
California’s GHG emissions in 2019.112 At the same time, per capita VMT increased by more than 
1 percent annually from 2000 to 2019, peaking at 24.6 miles.113 CARB recognizes that increased 
adoption of zero-emission vehicles (“ZEVs”) is not sufficient to achieve carbon neutrality by 2045, 
and that California must also reduce overall driving demand in order to meet this and other climate, 
air quality and equity goals.114 Although we appreciate CARB’s proposal to reduce per capita 
vehicle miles traveled (VMT) to 22 percent below 2019 levels by 2045,115 California must achieve 
a 30 percent VMT reduction below 2019 levels by 2035 to ensure that CARB meets its target of 
reducing GHG emissions by at least 40 percent below 1990 levels by 2030.116 We are also 
concerned that CARB has not adequately considered or implemented VMT reduction and other 
transportation measures, including expanding transit and active transportation. For instance, 
CARB has failed to conduct a cost savings analysis on VMT reductions in the draft Scoping Plan. 
Moreover, CARB must analyze the economic, environmental, and health benefits and impacts of 
transit and active transportation expansion measures.  

 
While we support CARB’s goal of achieving 100% light-duty electric vehicle (“LDV”) 

sales by 2035, in line with Governor Newsom’s 2020 executive order,117 We recommend that 

 
110 Draft Scoping Plan at 132. 
111 Draft Scoping Plan at 141. 
112 Draft Scoping Plan at 147. 
113 Draft Scoping Plan, Appendix E at 5. 
114 Draft Scoping Plan at 155, Appendix E at 5-6. 
115 Draft Scoping Plan at 58, 140, 156; Draft EA at 15.  
116 CAL. STATE TRANSP. AGENCY, CALIFORNIA TRANSPORTATION PLAN 2050 91 (Feb. 3, 2021), 
available at:  https://dot.ca.gov/-/media/dot-media/programs/transportation-planning/documents/ctp-2050-v3-
a11y.pdf. 
117 GOVERNOR NEWSOM ANNOUNCES CALIFORNIA WILL PHASE OUT GASOLINE-POWERED CARS 
& DRASTICALLY REDUCE DEMAND FOR FOSSIL FUEL IN CALIFORNIA’S FIGHT AGAINST CLIMATE 
CHANGE, Office of the Cal. Governor (Sep. 23, 2020), available at: https://www.gov.ca.gov/2020/09/23/governor-
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CARB include the interim goal of achieving 75% LDV sales by 2030. Moreover, as detailed below, 
CARB must remove the early retirement program from Alternative 1.  

a. Vehicle Miles Traveled and Transit      

i. CARB must increase its VMT reduction target to 30 percent 
of 2019 levels by 2045.   

 
In the draft Scoping Plan, CARB emphasizes that California “must [] pursue policies that 

result in less driving[,] in order to meet [the State’s] GHG and air quality targets.”118 Specifically, 
CARB states that “VMT reductions will play an indispensable role in reducing overall 
transportation energy demand and achieving our climate, air quality, and equity goals even as 
vehicles transition to ZEV technology.”119 CARB further acknowledges that California is not on 
track to achieve the State’s VMT reduction target, and concludes that “the latest Scoping Plan 
scenario modeling shows California will not meet its climate goals without reducing the 
amount people drive on a daily basis.”120 CARB presents Figure W in Appendix E to illustrate 
that per capita VMT is steadily increasing.   

 
CARB recognizes that it is difficult to reduce VMT because “transportation planning has 

been developed in service of private cars,” and single-use and low-density housing and land use 
practices also encourage single-occupancy vehicle travel.121 CARB also acknowledges that 
California’s current driving-centric planning places a disproportionate burden on low-income 
families, who must expend significant time and money commuting long distances in cars.122  

 
To reduce driving demand in California and build more sustainable equitable communities, 

CARB proposes to reduce VMT by 12 percent below 2019 levels by 2030, and at least 22 percent 
below 2019 levels by 2045.123 However, CARB fails to demonstrate the extent to which these 
proposals would reduce climate impacts or resolve the inequity inherent to California’s driving-

 
newsom-announces-california-will-phase-out-gasoline-powered-cars-drastically-reduce-demand-for-fossil-fuel-in-
californias-fight-against-climate-change/.  
118 Draft Scoping Plan at 147 (emphasis added).  
119 Draft Scoping Plan at 154-55. 
120 Draft Scoping Plan at 89, Appendix E at 4-5 (emphasis added).  
121 Draft Scoping Plan at 154-55. 
122 Draft Scoping Plan at 155. 
123 Draft Scoping Plan at 58, 140, 156; Draft EA at 15. 
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centric planning. Appendix E simply states that “future per capita daily driving [] must decline 
from 24.6 miles in 2019 to no more than 19.0 miles by no later than 2045 to support California’s 
climate goals”.124  

 
Rather, CARB must adhere to the goals articulated in the California Transportation Plan 

2050.125 This plan calls for a 25 percent reduction in VMT of percent below 2019 levels by 2030, 
and 30 percent below 2019 levels by 2045 to meaningfully reduce vehicle emissions.126  
      

ii. CARB must conduct a cost savings and environmental 
impacts analysis for its VMT reduction measure.  

      
Under AB 197, CARB must identify (a) the range of projected GHG emissions reductions; 

(b) the range of projected air pollution reductions; and (c) the cost-effectiveness, including avoided 
social costs, for each proposed measure.127 While CARB includes VMT targets as an emissions 
reduction measure under all of the AB 32 GHG Inventory Alternatives, it has failed to analyze 
potential cost savings that the Draft Scoping Plan could achieve through VMT reductions. In their 
April 20, 2022 presentation, E3 noted that its modeling does not evaluate cost savings related to 
VMT reduction measures.128 CARB has not explained why it excluded, in violation of AB 197, 
any estimation of potential cost savings from the proposed VMT reduction measures, in violation 
of AB 197.   

 
The draft EA also fails to analyze the potential environmental impacts of the reasonably 

foreseeable responses to this measure, including expanding transit, active transportation, and “new 
mobility” options as specified in Appendix E.  
      

iii. CARB fails to model or otherwise analyze feasibility, cost 
savings, and environmental impacts of potential active 
transportation expansion measures in the proposed AB 32 
GHG Sector alternatives.  

 
In the Draft Scoping Plan, CARB staff also propose to “[i]nvest in making public transit a 

viable alternative to driving by increasing affordability, reliability, coverage, service frequency, 
and consumer experience”; and “reallocate[e] revenues to improve transit, bicycling, and other 
sustainable transportation choices”.129 Appendix E provides additional strategies, including (1) 

 
124 Draft Scoping Plan, Appendix E at 5.  
125 Cal. State Transp. Agency, supra note 116. 
126 Id. at 91.  
127 Cal. Health & Safety Code § 38562.7. 
128 Cal. Air Res. Bd. & Energy, Economy, and Environment Modeling, 2022 Scoping Plan Update - Initial Air 
Quality & Health Impacts and Economic Analyses Slide 3 (Apr. 20, 2022), available at: 
https://ww2.arb.ca.gov/sites/default/files/2022-04/SP22-Initial-AQ-Health-Econ-Results-ws-E3_0.pdf (“Costs for 
Vehicle Miles Traveled (VMT) Reduction Measures [are] not included”); See also 
Video, 2022 Scoping Plan Update - Initial Air Quality & Health Impacts and Economic Analyses Workshop, at 
15:04-16:30, available at: https://www.youtube.com/watch?v=PtsFweUncT4.  
129 Draft Scoping Plan at 156. 
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rescoping Caltrans’ project pipelines; (2) implementing recommendations in the Climate Action 
Plan for Transportation Infrastructure (CAPTI); (3) doubling transit coverage and service 
frequencies by 2030; and (4) increasing transit affordability through easing local and state-level 
funding restrictions.130 

 
Although CARB proposes various measures under the category of “Deploy ZEVs and 

reduce driving demand” in the Draft Scoping Plan, most of these measures focus on improving 
vehicle fuel economy and transitioning to electric or hydrogen powered vehicles, with the 
exception of the VMT reduction measure discussed above.131  

 
CARB must analyze  the measures to reduce driving demand, as outlined in Appendix E. 

These measures, including doubling transit coverage and service frequency by 2030, may facilitate 
greater emissions reductions at potentially lower cost than the one-to-one zero-emission passenger 
vehicle adoption that CARB proposes. However, because transit expansion measures were not 
modeled in the draft alternatives, CARB did not compare the cost-effectiveness of these additional 
transportation measures against its proposals to increase deployment of zero-emission passenger 
vehicles and associated charging infrastructure.  

 
In light of CARB’s proposed strategy to expand transit and active transportation in the 

Draft Scoping Plan, CARB’s failure to conduct any modeling or analysis on cost savings or cost-
effectiveness of this measure, contrary to AB 197.132  
      

b. Zero-emission vehicles (“ZEVs”)  
      
 We appreciate that Alternative 3 for the AB 32 GHG Inventory Sector alternatives includes 
the target of 100% light-duty vehicle (“LDV”) ZEV car sales by 2035, in accordance  with 
Executive Order N-79-20.133 However, we recommend that CARB revise the Scoping Plan to 
establish an interim target of 75% ZEVs for new car sales by 2030 to reduce direct emissions from 
LDVs as soon as possible and ensure that the State meets its 2035 GHG emissions reductions 
target.134 This interim 2030 target is also consistent with CARB’s 2020 Mobile Source Strategy.135 
 

 
130 Appendix E at 13-16 (emphasis added). 
131 Draft Scoping Plan at 58-63, Table 2-2 (listing GHG reduction measures under Alternative 3); Draft Scoping 
Plan, Appendix C at 2-10, Table C-1 (comparing measures for all AB 32 GHG Inventory alternatives). 
132 Cal. Health & Safety Code § 38562.7. 
133 Cal. Exec. Order No. N-79-20 § 2(a) (“[t]he State Air resources Board, to the extent consistent with State and 
federal law shall develop and propose . . . [p]assenger vehicle and truck regulations requiring increasing volumes of 
new zero-emission vehicles sold in the State towards the target of 100 percent of in-state sales by 2035”).  
134 John Fleming, ALL-ELECTRIC DRIVE: HOW CALIFORNIA’S CLIMATE SUCCESS DEPENDS ON ZERO-
EMISSION VEHICLES,  CTR. FOR BIOLOGICAL DIVERSITY  1 (Dec. 2020), available at: 
https://www.biologicaldiversity.org/programs/climate_law_institute/pdfs/All-Electric-Drive-California-zero-
emissions-vehicles-report.pdf (“All cars and light-duty trucks sold in the state in 2030 and beyond must run on 
electricity alone, and nearly all internal combustion engine vehicles must be off California roads by 2045”). 
135 Cal. Air Res. Bd., 2020 Mobile Source Strategy (Oct. 28, 2021), available at: 
https://ww2.arb.ca.gov/sites/default/files/2021-12/2020_Mobile_Source_Strategy.pdf. 
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CARB should also include in the Final Scoping Plan a target to require 100 percent of 
medium and heavy-duty truck sales to be ZEV by 2035, in line with the Mobile Source Strategy.136 
By proposing to delay compliance until 2040,137 CARB would allow new, polluting internal 
combustion trucks to stay on the roads well beyond 2050, undermining Governor Newsom’s 
Executive Order, which aims to expand the use of ZEVs in all sectors to the extent feasible. As 
CARB implements measures to reduce statewide demand for oil and gas, the phaseout of new 
combustion sales represents a low-cost, high impact mitigation strategy. This is especially true in 
light of CARB’s own analyses, which indicate that all categories of zero-emission trucks will be 
cheaper to own as early as 2030.138  

 
To improve equity and public health outcomes, CARB must implement measures to 

achieve a rapid transition to zero-emission heavy-duty vehicles. These measures are critical for 
low-income communities of color, who face the highest concentrations of diesel particulate matter 
and other air pollution in California. In particular, port-adjacent communities are 
disproportionately impacted by the continued use of diesel drayage equipment, including drayage 
trucks.139 To ameliorate these impacts,  CARB should set a target of 100 percent adoption of on-
road ZEV drayage trucks by the year 2030. Doing so would align with and further codify 
complementary measures that are adopted or proposed at California ports; for example, the Port 
of San Diego recently adopted a goal of 100% zero-emission vehicle target for all trucks at the 
port by 2030.140  

 
Alternative 3 proposes a 100 percent sales target for heavy and medium-duty vehicles by 

2040. CARB should adopt a more ambitious timeline in the Final Scoping Plan. Multiple reports 
make clear that a 2035 timeline for 100% heavy-duty vehicle sales is feasible. With a lifespan of 
up to 20 years, it is critical that the timeline for zero-emission heavy-duty and medium-duty 
vehicles is accelerated. Specifically, CARB did not include the analysis of a small scale early 
vehicle retirement program for heavy-duty vehicles. We propose the inclusion of analysis of a 
program that looks at retirement of approximately 130,000 13 -18 year old trucks as proposed by 
the Coalition for Clean Air in July 2021. 
 

The Scoping Plan should also ensure that 100 percent of transit buses on the road are zero-
emission by 2030. Finally, the Final Scoping Plan must reflect that the January Draft of the State 
Implementation Plan Strategy calls for the retirement of at the end of their useful life. Incorporating 

 
136 CAL. AIR RES. BD., MOBILE SOURCE STRATEGY 68, Table 11 (Oct. 28, 2021), available at: 
https://ww2.arb.ca.gov/sites/default/files/2021-12/2020_Mobile_Source_Strategy.pdf. 
137 Draft Scoping Plan at 150; Draft Scoping Plan, Appendix C at 2, Table C-1. 
138 CAL AIR RES. BD, DRAFT ADVANCED CLEAN FLEETS TOTAL COST OF OWNERSHIP DISCUSSION 
DOCUMENT 8 (Sept. 2021), available at: https://ww2.arb.ca.gov/sites/default/files/2021-
08/210909costdoc_ADA.pdf (detailing how total cost of ownership of ZEV trucks will be lower than their diesel 
counterparts by 22-33 percent, leading to cost annual cost savings of $47,000-251,000 per vehicle).  
139 See, e.g., S. Coast Air Quality Mgmt. Dist., Multiple Air Toxics Exposure Study in the South Coast Air Basin V 
(MATES-V), at ES-12, ES-17, 1-4, 2-32, 4-6, 4-13, 4-28 (2021) (describing various pollutants and disease risks 
associated with proximity to the Los Angeles/Long Beach Port Complex, including diesel particulate matter and 
formaldehyde, and noting that the area near the Port Complex has the highest cancer risk in the region), available at: 
http://www.aqmd.gov/docs/default-source/planning/mates-v/mates-v-final-report-9-24-21.pdf?sfvrsn=6. 
140 PORT OF SAN DIEGO, PORT OF SAN DIEGO ADOPTS MOST AMBITIOUS MARITIME CLEAN AIR 
STRATEGY OF ITS KIND IN CALIFORNIA (Oct. 14, 2021), available at: https://www.portofsandiego.org/press-
releases/general-press-releases/port-san-diego-adopts-most-ambitious-maritime-clean-air. 
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this policy into the Draft Scoping Plan would ensure greater consistency between CARB’s air and 
climate policies and reaffirm its commitment to crucial policies to replace fossil fuels with their 
ZEV equivalents.141      
  

i. CARB should remove the early vehicle retirement measure 
from Alternative 1.   

 
In Alternative 1 for AB 32 GHG Inventory Sectors, CARB incorporates an early retirement 

and buy-back program that aims to replace all internal combustion vehicles with ZEVs by.142 This 
measure contributes significantly to the projected costs of Alternative 1, artificially inflates the 
overall cost analysis for this alternative, and drags down other viable measures that are unfairly 
wrapped under the umbrella of “stock costs” alongside the buy-back program. The decision to 
incorporate the buy-back program into Alternative 1 rests solely on CARB; neither EJAC nor 
CEJA advocated for any such measure, precisely because its prohibitive costs threaten to 
undermine any alternative to which this program is attached. 

 
Further, CARB fails to demonstrate that this early vehicle retirement program is feasible 

or equitable. Although CARB staff does not actually show how much the program would cost 
since it is bundled with other stock costs for Alternative 1 in Figure H-11, CARB assumes that 
manufacturers would pass this cost to the end-consumer through “an increase in prices.”143 CARB 
provides no further detail explaining which goods or services would see an increase in prices, or 
how significant this price increase would be. By failing to consider how this program would cause 
price variation would impact low-income Californians. And since this program assumes a one to 
one vehicle replacement ratio, it will perpetuate California’s driving demand—directly countering 
the State’s need to reduce overall driving demand regardless of vehicle type. The early vehicle 
retirement program is also unnecessary as the Real Zero Alternative demonstrates (Attachment A). 

  
CARB recognizes that the early retirement program is responsible for the high economic 

costs modeled for Alternative 1.144 Indeed, CARB’s inclusion of this program has skewed the stock 
costs, and therefore overall costs, of Alternative 1 so that it is significantly higher than the overall 
costs of Alternatives 2-4. CARB staff use this skewed number to conclude that the economic costs 
of Alternative 1 are much higher than the other alternatives, especially in 2035. More importantly, 
by bundling stock costs in a consolidated chart instead of disclosing the costs of each type of stock 
separately, CARB has failed to provide information that the Board needs to make an independent, 
informed decision on the costs of each measure and alternative.     
 

We recommend that CARB staff revise Alternative 1 to remove the early vehicle retirement 
program altogether, or at the very least allow CARB Board to evaluate the costs of a vehicle early 

 
141 CAL. AIR RES. BD., DRAFT 2022 STATE STRATEGY FOR THE STATE IMPLEMENTATION PLAN 42 
(Jan. 31, 2022), available at: https://ww2.arb.ca.gov/sites/default/files/2022-01/Draft_2022_State_SIP_Strategy.pdf. 
142 Draft Scoping Plan at 44; Appendix C at 2, Table C-1. 
143 Draft Scoping Plan at 96, Figure 3-2; Draft Scoping Plan, Appendix H at 89-90. 
144 Draft Scoping Plan, Appendix H at 89 (“As modeled in PATHWAYS, Alternative 1 has high stock costs due to 
the accelerated retirement of vehicles and equipment. The stock cost in Alternative 1 includes the residual value in 
equipment that is retired before the end of life.”).  
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retirement program and other “stock costs” separately. We also propose a new alternative (See 
Attachment A: Real Zero Alternative) that would allow California to feasibly meet its climate 
goals without an early vehicle retirement program. 

 

c.       Low-carbon fuel standard  
  

The Proposed Scenario indicates that CARB should consider increasing the stringency of 
Carbon Intensity (CI) targets through a public decision-making process.145 Although increasing 
the stringency of CI targets appears to further the goal of reducing GHG emissions from 
transportation fuels, in practice, it is likely to perversely increase real GHG emissions from 
transportation fuels. CARB’s reliance on more stringent CI targets incorrectly presumes that the 
methodology used to calculate CI of alternative fuels reflects reductions in GHG emissions in the 
real world. In actuality, the calculation of CI for livestock biomethane excludes both upstream and 
downstream emissions, including feed and land application of digestate, leading to inaccurate 
calculations of dairy biomethane’s CI targets.146  
 

The obvious result of increased CI stringency paired with artificially carbon negative 
factory farm gas (dairy biomethane) credits is that deficit holders are incentivized to purchase even 
more credits from factory farm gas, raising their value even further. This, in fact, is ostensibly 
CARB staff’s intent, given the recommendation to develop 380 additional dairy digesters in the 
Proposed Scenario.147 
 

CARB must revise the Draft Scoping Plan to expand the scope of rulemaking proceedings 
on the LCFS to include a public process assessing whether factory farm gas is properly receiving 
its significantly negative CI scores and whether factory farm gas should be an eligible source of 
credits under the LCFS at all. CARB must also revise the Draft Scoping Plan to clarify whether 
GHG emissions reductions under the LCFS are additional, and that the LCFS is not double 
counting emissions reductions from manure-to-energy pathways that would have  occurred even 
in the absence of the LCFS. This rulemaking is essential to ensure the integrity of the LCFS 
program and that it results in real world GHG emissions reductions.   

 
  
   

 
145 See Draft Scoping Plan at 145, 154. 
146 See Ruthie Lazenby, et al., BEFORE THE CAL. AIR RES. BD., PETITION FOR RULEMAKING TO 
EXCLUDE ALL FUELS DERIVED FROM BIOMETHANE FROM DAIRY AND SWINE MANURE FROM 
THE LOW CARBON FUEL STANDARD, PUBLIC JUSTICE (Oct. 2021), available at: 
https://food.publicjustice.net/wp-content/uploads/sites/3/2021/10/Factory-Farm-Gas-Petition-FINAL.pdf (describing 
how CARB’s tier 2 pathways exclude upstream and downstream emissions, including “the inputs and infrastructure 
necessary to sustain a dairy cow or a pig: its food and water, the methane animals produce through enteric 
fermentation, the construction and maintenance of the lagoons required to hold manure, trucking livestock and other 
inputs, combustion of fuels at the dairy facility for electricity,” as well as “negative downstream emissions from the 
use of distillers grains as dairy feed”). 
147 See Draft Scoping Plan at 187; Draft Scoping Plan, Appendix H at 21-28. 
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VI. California Must Decarbonize the Electric Sector As Soon As Possible. 
 

CARB Staff’s Proposed Scenario leaves more than 20 GW of gas plants online and sets a 
30 MMTCO2e target for the electricity sector by 2045.148 These goals and targets constitute legal 
and factual error, which must be remedied in the final Scoping Plan by adopting the Real Zero 
Alternative (Attachment A)(which includes no CCS, CDR or additional gas capacity or 
combustion, and 0 MMTCO2e for the electric sector by 2035), or by setting targets for the 
electricity sector that align with those articulated in Alternative 1 (23 MMT by 2030 and a 0 
MMT2e by 2035 with no combustion on the system at all).  
 

Contrary to CARB staff’s assertion, Alternative 3 does not meet, let alone “exceed” 
statutory emission reduction targets.149 To support this conclusion, CARB Staff assert that 
Alternative 3 deploys a “broad portfolio of existing and emerging fossil fuel alternatives and clean 
technologies, and align[s] with statutes and executive orders.”150 They further claim that the Plan 
is “equity-focused,” achieves carbon neutrality, “displace[s] fossil-fuel fired electrical 
generation,”151 and that it “most closely aligns with existing statute and Executive Orders.”152 
Staff’s assertions could not be further from the truth. A closer look reveals that the Proposed 
Scenario, and the underlying assumptions on which it rests, does not align with the relevant statutes 
and executive orders, and fails to consider all relevant technologies and information. This results 
in a portfolio that fails to meet air quality, climate, and equity requirements.  
 

Of the four scenarios advanced in the Draft Scoping Plan, CARB staff only attempt to 
argue that the first three could meet California’s GHG reduction mandates.153 Among Alternatives 
1, 2 and 3, there is no question that the Proposed Scenario, as recommended in the Draft Scoping 
Plan, would lead to the largest increases in air pollution and GHGs. Consequently, the Proposed 
Scenario would put the health of every community, but especially environmental justice 
communities, in California at greater risk.154 CARB bases this willingness to jeopardize the health 
of our communities and the climate on purported cost savings. However, the underlying 
assumptions and cost data reveal a deeply flawed cost-benefit analysis. In addition to 
underestimating the Alternative 3 costs, CARB’s analysis omits significant monetary benefits to 
the economy that arise from protection of air quality and the climate.  
 
 
 
 
 

 
148 Draft Scoping Plan at 60. 
149 Draft Scoping plan at i (“[t]his is the first Scoping Plan that adds carbon neutrality as a science-based guide and 
touchstone beyond statutorily established emission reduction targets”). 
150 Draft Scoping Plan at 41.  
151 Draft Scoping Plan at i.  
152 Draft Scoping Plan at iv.  
153 The Staff Proposal describes how Scenario 4 does not meet California’s requirement to achieve an 80 percent 
GHG reduction by 2050. See Id. at 46 (“this scenario does not achieve the 2050 80 percent reduction in GHGs 
below 1990 levels as called for in Executive Order S-3-05”).  
154 Id. at 54.  
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As we discuss in detail below, CARB’s treatment of the electric sector errs in five primary 
ways: 
 

● First, CARB fails to consider all air emissions and proposes Alternative 3, a scenario that 
will likely increase air pollution. Consequently, it is in contravention of State GHG and air 
pollution policies and requirements.  
 

● Second, CARB legally errs by failing to include line losses when examining compliance 
with SB 100, which is inconsistent with statutory language and regulatory precedent.  
 

● Third, CARB overstates the costs of Alternative 1 by failing to consider additional 
available resources that would lower emissions and costs, while omitting costs needed to 
keep fossil fueled generation online. These failures show the Staff’s selection of the 
Proposed Scenario is not based in fact.  
 

● Fourth, CARB errs by setting a GHG electric sector target that is inconsistent with carbon 
neutrality requirements, state policy, IEA recommendations, United Nations’ warnings, 
and President Biden’s calls to decarbonize the electric sector as soon as possible.  
 

● Fifth, CARB errs by choosing a scenario that wrongly relies on costly and polluting 
resources that will likely disproportionately harm disadvantaged communities.  

 
CARB’s failure to effectuate its statutory and regulatory requirements necessitates 

significant revisions to its treatment of the electric sector. Moreover, its omission of critical 
information and failure to consider available resources evinces a basic lack of CEQA compliance, 
particularly in its project description and alternatives analysis. To remedy these shortcomings, the 
Board must adopt a scenario requiring the electric sector to achieve 0 MMT by 2035, and 
incorporate the above suggestions into the Draft Scoping Plan. Further, it must revise its Draft EA 
to incorporate a full analysis of the environmental impacts resulting from any scenario that CARB 
ultimately adopts. Moreover, the Draft EA must comply with CEQA’s mandate to avoid, where 
feasible, significant adverse effects to the environment. City of Arcadia v. State Water Res. Control 
Bd., 135 Cal. App. 4th 1392, 1422. This is the best way to ensure that California meets its air 
quality, climate, and equity goals and requirements. 
 

a. The Proposed Scenario fails to consider all emissions from the electric sector, 
is the worst scenario for air pollution, and will likely increase air pollution in 
contravention of state policies and requirements.  

 
The Proposed Scenario is flawed, and CARB Staff should reject it because it would 

increase air pollution, fails to consider all air emissions, and carries significant negative 
implications for environmental justice communities living by polluting electrical generating 
facilities. The Proposed Scenario would leave the entire gas fleet online, while also leading to 
significant increases in biomass pollution and pollution due to exported power and cycling.155 As 

 
155 Id. at 162, Figure 4-5 (projecting continued expansion of gas-fired electrical generation and growth of biomass). 
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explored below, when the likely emissions are reasonably projected, it appears more likely than 
not that the Proposed Scenario would increase air pollution from the electric sector in 
contravention of State policies and requirements.  
 

i. CARB errs by choosing the scenario with the largest biomass 
emissions and failing to analyze and mitigate those emissions. 

 
CARB staff concedes that, of Alternatives 1 through 3, its proposed scenario produces the 

most biomass emissions.156 This high level of biomass emissions is a significant concern, 
especially for communities living near biomass facilities. Biomass facilities burn organic 
materials, including plants and wood, and emit enormous amounts of pollutants per megawatt-
hour of generation. In fact, biomass facilities can emit over 150 percent the N2O, 600 percent the 
VOCs, 190 percent the particulate matter, and over 125 percent the CO per MWh, as a coal-fired 
plant.157 Emissions from a biomass plant can also exceed those from a natural gas fired power plant 
for every major pollutant.158 This is in part because biomass plants tend to be much less efficient 
than gas and coal-fired plants, and in part because biomass fuels tend to have far more 
water content to burn off to produce usable energy.159 In addition to criteria pollutants, biomass 
facilities emit hazardous pollutants, including dioxins, lead, arsenic, mercury, and even emerging 
contaminants like phthalates.160 All of these are dangerous to human health. In fact, biomass 
facilities  cause more negative health impacts nationwide than coal.161 In addition, although wood-
burning power plants are often promoted as being carbon neutral, the low efficiency of plants 
means that they emit almost 50 percent more CO2 than coal per unit of energy produced.162  
 

CARB staff admits that its estimates do not capture local variation,163 which is likely to be 
significant with increased biomass emissions. Although CARB indicates in its EA that it analyzes 
community-level issues to the degree feasible and appropriate, it makes no attempt to discuss the 

 
156 Draft Scoping Plan at 55 (“[t]he Proposed Scenario and NWL Alternative 4 produce higher levels of biomass 
relative to NWL Alternatives 1 and 2. The Proposed Scenario is likely to generate the second highest technically 
recoverable biomass residue for use in product markets or for use with CDR technologies to sequester an estimated 
5–10 million metric tonnes of carbon dioxide equivalent (MMTCO2e) annually”).  
157 Mary S. Booth, TREES, TRASH, AND TOXICS: HOW BIOMASS ENERGY HAS BECOME THE NEW 
COAL, P’SHIP FOR POL’Y INTEGRITY (Apr. 2, 2014), available at: https://www.pfpi.net/trees-trash-and-toxics-
how-biomass-energy-has-become-the-new-coal.   
158 Id. 
159 Id.  
160 Id. (describing how biomass plants emit these pollutants sometimes at higher rates than incinerators due to lax 
regulatory requirements). 
161 Jonathan J. Buoncore, et al., A Decade Of The U.S. Energy Mix Transitioning Away from Coal: Historical 
Reconstruction of the Reductions in the Public Health Burden, 16 ENV’T RES. LETT. (2021), available at: 
https://iopscience.iop.org/article/10.1088/1748-9326/abe74c (“nationwide, in 2017, health impacts of biomass and 
wood combustion are higher than combustion of coal and gas individually”).   
162 Booth, supra note 157 at (“[t]he analysis also found that although wood-burning power plants are often promoted 
as being good for the climate and carbon neutral, the low efficiency of plants means that they emit almost 50% more 
CO2 than coal per unit of energy produced”). 
163 Draft Scoping Plan at 117 (“[i]n addition, emissions are reported at an air basin level and do not capture local 
variations. These estimates also do not account for impacts from global climate change, such as temperature rise, 
and are only based on the scenarios in this Draft 2022 Scoping Plan”). 
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reasonably foreseeable local impacts of its predicted expansion of biomass facilities.164 Neither the 
Draft Scoping plan nor the Draft EA take community-level impacts arising from new biomass into 
account, and they both also fail to consider the increased GHGs that result from burning biomass 
by wrongfully assuming it is carbon neutral.  Given that the locations of existing biomass plants is 
known, increased emissions are reasonably foreseeable, and failing to analyze them is a basic 
derogation of CEQA’s fundamental requirements to accurately describe, analyze and mitigate 
project impacts, and adopt less harmful alternatives. 
 

ii. CARB errs by bailing to analyze and mitigate the impacts of 
GHG and co-pollutant emissions from exports.  

 
CARB staff states that “[e]ach of the scenarios is designed to achieve reductions in 

emissions from sources within the state.”165 The Draft Scoping Plan fails, however, to consider in-
state emissions from exported energy or from facilities that achieve statutory compliance through 
renewable energy credits (“RECs”).166 In fact, the Draft Scoping Plan fails to make any explicit 
reference to energy exports or RECs. The Draft EA includes cursory recognition of the potential 
for increasing exports of energy from dairy digesters and biomass generation facilities.167 
However, it incorrectly fails to adopt, or even consider, any mitigation measures, such as 
prioritizing retirement of gas-fired generation in disadvantaged communities, that could address 
the impacts from generating energy for export or based on RECs. This failure contravenes CEQA’s 
clear mandate that CARB consider and mitigate significant environmental impacts to the extent 
feasible. 
 

The Draft Scoping Plan and the Draft EA must include an estimate of all electrical sector 
emissions in the state, regardless of whether the energy is exported or if a REC is later purchased. 
Section 38505 of the Health and Safety Code confirms this interpretation, defining “Statewide 
greenhouse gas emissions” as:  
 

The total annual emissions of greenhouse gases in the state, including all emissions 
of greenhouse gases from the generation of electricity delivered to and consumed in 
California, accounting for transmission and distribution line losses, whether the 
electricity is generated in state or imported. Statewide emissions shall be expressed 
in tons of carbon dioxide equivalents.168 

 
In other words, total annual emissions to be tallied must not exclude categories such as line 

losses. It in no way limits the emissions to be analyzed. The statute further defines “direct 
environmental benefits in the state” as “the reduction or avoidance of emissions of any air pollutant 

 
164 Draft EA at 7. 
165 Draft Scoping Plan at 39.  
166 The Draft Scoping contains a similar treatment relating to exports of refined fuels. It notes, without further 
explanation, that its estimated demand reductions “do[] not assume any need for ongoing operations to support 
exports to neighboring states.” Nonetheless, it asserts that “[i]f demand assumes an ongoing need to support exports 
to neighboring states, the residual demand would require a five-fold increase in finished fuel imports.” Draft 
Scoping Plan at 84, fn. 150-51. 
167 Draft EA at 220, 226-27. 
168 Cal. Health & Safety Code § 38505(m). 
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in the state.”169 Section 38530(b)(1) of the Health and Safety Code also requires “the monitoring 
and annual reporting of greenhouse gas emissions from greenhouse gas emission sources 
beginning with the sources or categories of sources that contribute the most to statewide 
emissions.”170 As this plain language demonstrates, CARB must consider all emissions in the state, 
especially from sources such as power plants that contribute the most to statewide emissions.  
Therefore, this language mandates the inclusion of emissions from exports and RECs, and potential 
future increases of emissions from exports, in its Draft Scoping Plan and Draft EA.   
 

The requirement to consider both GHGs from imports and line losses does not in any way 
change the first, more general requirement to monitor and require reporting of all GHG emissions 
emitted in the state.  This necessarily includes GHGs from electricity that suppliers export to other 
states. Exported power produces GHGs and harmful criteria and toxic co-pollutants in 
communities, no matter where that energy is ultimately exported.   
 

CARB Staff’s failure in the Draft EA to analyze GHG and air pollution emissions related 
to exports, despite the projected increase in gas-fired generation,171 is in violation of its mandate 
to analyze the environmental impacts of this reasonably foreseeable compliance response under 
Alternative 3.172 CARB shirks its duty to explore the possibility that its proposed target will lead 
to increased exports and associated emissions.  
 

Furthermore, neither the Draft Scoping Plan nor the Draft EA consider the likelihood that 
some utilities will satisfy their Renewable Portfolio Standard (“RPS”) requirements by purchasing 
RECs. While the RPS requirements limit purchases of unbundled RECs, there still is a possibility 
that utilities will rely on RECs while still combusting fuel at facilities in the State. Therefore, 
CARB cannot rely on chimeric distinctions between actual in-state emissions and illusory 
emissions reductions secured through RECs. The failure to examine this potential is in error and 
must be included for consideration of any possible electric sector target.  
 

iii. CARB errs by failing to consider significant cycling and partial 
load emissions.  

 
CARB staff admits that in its modeling, “[o]nly existing sources/facilities are included, and 

no major functional changes to existing sources are assumed.”173 CARB Staff’s estimate of air 
emissions from the electric sector fails to include increased emissions from fossil facilities that are 
cycling and operating at partial load. CARB must employ a specific production cost model analysis 
to better evaluate the increased emissions from fossil fuel cycling and operation at partial load.  
 

As California continues its transition to solar and wind resources, the fossil-fuel fired 
power plants are running as back-up resources. Although CARB may serve resilience needs 
through alternative resources like increased storage, demand response, or hydroelectric power, the 

 
169 Cal. Health & Safety Code § 38562(c)(2)E(iii) (emphasis added). 
170 Cal. Health & Safety Code § 38530(b)(1). 
171 Draft Scoping Plan at 162. 
172 17 C.C.R. § 60004.2(a)(3). 
173 Draft Scoping Plan, Appendix H at 65.  



 
 

 48 

Proposed Scenario instead relies on the continued operation of fossil fuel generation. This 
necessarily means that remaining fossil-fuel power plants will have more acute impacts on air 
quality, as fossil fuel units that start, stop, and operate at partial load more frequently will emit 
more pollutants per MWh than units operating at full capacity.   

 
In addition to increased emissions from cycling, fossil fuel facilities also emit more per 

unit of energy when operating at partial load.174 It is likely that remaining natural gas facilities will 
be more frequently cycled and operated at partial load to back up renewables. As a joint report by 
the North American Electric Reliability Corporation and the California Independent System 
Operator (“CAISO”) summarized: “the existing and planned generation fleet will likely need to 
operate for more hours at lower minimum operating levels and provide more frequent starts, stops, 
and cycling over the operating day.”175 The Draft Scoping Plan must account for these additional 
emissions per unit of energy. 
 

A California study found that natural gas facilities emit significantly more air pollution 
while starting than they do during full-load steady state operation.176 In fact, the pollution from 
one start at a natural gas power plant can be greater than a full day of steady-state operations.177 
The amount of pollution emitted in a start may vary significantly, emitting NOx anywhere from 
the equivalent of 5 to 38 hours of steady-state operations .178 Although these estimates are based 
on permitted values, data shows that actual emissions can be even higher. For example, during a 
start in May of 2020, the Colusa facility emitted more than 900 pounds of NOx, more than 90 times 
its regular hourly rate of NOx emissions, during one start.179 These values demonstrate how 
significant startup emissions can be and why  the Draft Scoping Plan and Draft EA must account 
for increased cycling of fossil fuel power plants to protect air quality.  

 
As California increasingly relies on wind and solar energy, distributors will likely call upon 

any remaining natural gas facilities to start and stop much more frequently, and this change in 
operation could result in significant increases in emissions for each unit of energy produced. 
However, CARB does not appear to have fully taken these increased emissions into account in its 
modeling, which creates significant gaps in its analysis and ignores potentially significant impacts 
such as ?.   

 
174 ASPEN ENVT’L GROUP, SENATE BILL 350 STUDY, VOL. IX: ENVIRONMENTAL STUDY 99 (Nov. 
2013) (citing National Renewable Energy Laboratory, finding that natural gas plants may emit around 30% more 
NOx pollution at partial load), available at: 
https://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC-CAISO_VG_Assessment_Final.pdf. 
175 NORTH AMERICAN ELECTRIC RELIABILITY CORP. & CAL. INDEPENDENT SYSTEM OPERATOR, 
2013 SPECIAL RELIABILITY ASSESSMENT: MAINTAINING BULK POWER SYSTEM RELIABILITY 
WHILE INTEGRATING VARIABLE RESOURCES – CAISO APPROACH (Nov. 2013), available at: 
https://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC-CAISO_VG_Assessment_Final.pdf. 
176 ASPEN ENVIRONMENTAL GROUP, supra note 174 at 100, Table 4.4-3.  
177 Id. This information is based on permitted values. The U.S. EPA tracks actual hourly rates of emissions, but it 
does not track startup emissions. Nevertheless, review of that data demonstrates that the hourly rate of emissions 
during startup is higher than steady-state emissions. See, e.g., U.S. EPA, Clean Air Markets Database, Panoche 
Energy Center Emissions (last visited June 23, 2022), available at https://ampd.epa.gov//ampd/. 
178 ASPEN ENVIRONMENTAL GROUP, supra note 174 at 99. 
179 See U.S. EPA, Clean Air Markets Database, Colusa Power Plant (May 28, 2020) (according to the continuous 
emissions monitor data, the plant emitted 145, 393, and 404 pounds of NOx during its first three hours of operation. 
After those first three hours, the next 11 hours were between 8 and 10.5 pounds of NOx per hour), available at: 
https://ampd.epa.gov//ampd/. 
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In the Draft EA, CARB staff does not analyze the potential for increased air pollution from 

electrical generation facilities that are projected to utilize CCS, even though Staff admits that the 
Council of Environmental Quality has highlighted the need to “further assess and quantify 
potential impacts [of CCS deployment] on local criteria air pollutants and other emissions.”180 
 

iv. Increases in air pollution directly contravene state 
requirements. 

 
Although the Scoping Plan is the preeminent blueprint to achieve GHG reduction, CARB 

has a legal mandate to choose the scenario that best minimizes air pollution, pursuant to language 
in AB 32, SB 398, SB 350, and AB 197. Importantly, AB 32 repeatedly requires CARB to consider 
air quality when drafting the Scoping Plan. For instance, it directs CARB to “prevent any increase 
in the emissions of toxic air contaminants or criteria air pollutants” when designing a compliance 
mechanism.181 AB 32 further mandates that CARB ensure the Scoping Plan does not interfere with 
efforts to “achieve and maintain federal and state ambient air quality standards and to reduce toxic 
air contaminant emissions.”182 AB 32 also requires that CARB consider “reductions in other air 
pollutants” when adopting a plan.183 AB 398 also emphasizes the importance of reducing 
emissions, declaring its intent that CARB adopt emissions requirements that “complement[] the 
state’s efforts to improve air quality.”184 Regarding the electric sector, SB 350 contains numerous 
directives to consider and minimize air pollution, including that utilities prioritize disadvantaged 
communities when minimizing air emissions with a priority for disadvantaged communities.185 
CARB must consider all electric sector emissions under AB 197, which requires the Scoping Plan 
to evaluate the range of GHG and air emissions.186 
 

The Proposed Scenario, which represents the worst scenario for air quality, is in direct 
contravention of these mandates. As most gas plants are located in disadvantaged communities, 
any proposal to keep gas plants online will result in direct harm to these communities.  
Furthermore, it is unclear how a proposal that increases air emissions from the electric sector, as 
discussed above, could be consistent with the statewide strategy and state efforts to move toward 
attaining ambient air quality standards.187 To remedy this, the Board should adopt the proposed 
Real Zero Alternative, which provides the highest level of emissions reductions, consistent with 
California mandates.  
 

 
180 Draft Scoping Plan at 70.  
181 Cal. Health & Safety Code § 38570(b)(2).   
182 Id. § 38562(b)(4). 
183 Id. § 38562(b)(6).  
184 Id. § 38501(h); Cal. Health & Safety Code § 38501(h).   
185 Cal. Pub. Util. Code § 454.52(a)(1)(H).  
186 Cal. Health & Safety Code § 38562.7. 
187 CAL. AIR. RES. BD., DRAFT 2022 STATE STRATEGY IMPLEMENTATION PLAN (Jan. 31, 2022), 
available at: https://ww2.arb.ca.gov/sites/default/files/2022-01/Draft_2022_State_SIP_Strategy.pdf.   
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b. CARB Staff legally errs by interpreting retail sales as excluding all line losses, 
which is inconsistent with the plain language of the statute, regulatory 
precedent, and state utility billing practices.   

 
SB 100 was a transformative piece of legislation that codified the requirement for 

California’s electricity system to reach 100% clean and renewable energy by 2045. SB 100 was 
lauded as being no less than monumental in its reach of “100 percent of the state’s retail electricity 
supply.”188 While signing the legislation, then-Governor Jerry Brown signaled that getting to 100% 
clean and renewable energy would not be easy, and that the path must focus on increased energy 
storage, increased efficiency, and demand response.189 Governor Brown and the legislative history 
did not mention the possibility of keeping the entire gas fleet online—because that was not the 
intent. Rather, SB 100’s clear intent was to provide a path for California to lead the world and 
decarbonize the electric sector.  
 

SB 100 sets the stage to put California on a path to a zero-carbon grid, in which gas-fired 
power plants no longer jeopardize the climate. The plain text of the statute requires that California 
plan for “a transition to a zero-carbon electric system.”190 Its legislative history further confirms 
that SB 100 “establishes a new policy which plans for all electricity by December 31, 2045 to be 
from a mix of both RPS-eligible and zero-carbon resources.”191 The legislative history goes on to 
confirm that its zero-emissions requirement covers all “remaining electricity procurement,”192 and 
warns that “new assets could be stranded assets in the future if they are powered by fossil fuels.”193 
In other words, SB 100 requires that all electricity in California be either renewable or zero-carbon, 
not from fossil fuels. A zero MMT target for the electricity sector is the only path towards 
compliance with this mandate.   
 

While the statutory language on its face applies to “retail sales,” that language is not 
intended to artificially separate transmission and distribution losses. Such an interpretation would 
allow SB 100 to achieve an absurd result—under CARB’s interpretation, the electric sector would 
not decrease emissions at all beyond the target that most utilities are projecting to meet in 2030. 
This interpretation would artificially limit SB 100’s coverage to roughly 80% of all electricity 
generation. Not only is this absurd, but it is also inconsistent with how “retail sales” is interpreted 
both in practice and by the plain language of SB 100.  
 

Specifically, CARB justifies its failure to achieve emissions reductions from the electric 
sector, as required under SB 100, by separating all line losses from retail sales.194 This 
interpretation assumes that line losses are somehow separate from the retail sales and that the 
power generated and lost are not to be included within the category of retail sales. This assumption 
is factually incorrect and is therefore unreasonable, arbitrary, and capricious. Retail sales in 

 
188 OFFICE OF CAL. GOVERNOR EDMUND G. BROWN, JR., LETTER TO THE MEMBERS OF THE 
CALIFORNIA STATE SENATE (Sept. 10, 2018) (emphasis added), available at: 
https://www.ca.gov/archive/gov39/wp-content/uploads/2018/09/SB-100-Signing-Message.pdf.  
189 Id. 
190 Cal. Pub. Util. Code § 454.53(a), (d)(2).  
191 SB 100 Senate Floor Analysis, at 4 (Aug. 28, 2018) (emphasis added).  
192 Id.  
193 Id.  
194 Draft Scoping Plan at 60, fn. 110.  
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California, like those throughout the country, include the losses incurred to meet the relevant 
energy demand. In other words, retail customers pay for transmission and distribution losses in 
their bills, and are included in the energy requirement to fulfill a particular retail sale. As ISO New 
England describes, line losses are one of the critical components that determine the actual price of 
a sale.195 Including line losses in retail sales is also consistent with a long line of regulatory 
decisions. The California Public Utilities Commission (“CPUC”) scales up marginal energy costs 
by estimated line losses in general rate cases.196  For example, in a ratemaking case, the CPUC 
provided this table:  
 
  PG&E 

(capped) 
TURN 
(capped) 

WMA 
(capped) 

WMA 
(uncapped) 

Base Discount 6.53 6.53 21.43 26.43 

Line Loss Adjustment (Add) 1.02 1.02 1.02 1.02 

DBA (Subtract) (5.15) (5.15) (5.15) (5.15) 

Net Discount 2.40 2.40 17.30 22.30 
 

As this table shows, line losses are not separate from the retail sales—they are integral to 
the sale and the procurement decisions necessary to provide the energy to meet that sale. California 
ratepayers have been paying for these line losses in their bills, demonstrating that line losses are 
in no way separate from retail sales.  
 

The statutory language supports this interpretation. Indeed, SB 100 was called the “100 
Percent Clean Energy Act,” not the 85% or 80% Clean Energy Act, despite the Draft Scoping 
Plan’s attempts to interpret it as such. This is also confirmed by the plain language of the statute, 
which ties the 100% requirement specifically to procurement, not to the smaller amount of 
electricity that will enter a customer’s building after a loss. This language requires sellers to 
“procure a minimum quantity of eligible renewable energy sources for each…compliance 
period.”197 When determining how much energy to procure to meet a certain requirement, utility 
procurement decisions assume that some energy will be lost. That is why retail sales include losses 
within the sale—it is considered part of the same transaction. In other words, to procure renewable 
energy that is “equal to an average of 60 percent of the sales,” a retail seller must procure more 
than the end user needs to account for losses. Inclusion of statutory language related to “retail 
sales” therefore does not signal a legislative intent to exclude line losses, as these losses are 
packaged within the meaning of retail sales.  
 

 
195 ISO NEW ENGLAND, INC., WHOLESALE VS. ELECTRICITY RETAIL COSTS (2022), available at: 
https://www.iso-ne.com/about/what-we-do/in-depth/wholesale-vs-retail-electricity-costs.  
196 Lana Wong, A REVIEW OF TRANSMISSION LOSSES IN PLANNING STUDIES, CAL. ENERGY 
COMM’N 24 (SEPT. 2011), available at: https://www.wecc.org/Administrative/TN%2062058%2009-1-
11%20CEC%20Staff%20Report%20a%20Review%20of%20Transmission%20Losses%20in%20Planning%20Studi
es.pdf.  
197 Cal. Pub. Util. Code § 399.15 (emphasis added).  
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The only direct mention of line losses within the Health and Safety Code requires CARB 
to explicitly consider line losses as part of its greenhouse gas emission accounting:  
 

“Statewide greenhouse gas emissions” means the total annual emissions of greenhouse 
gases in the state, including all emissions of greenhouse gases from the generation of 
electricity delivered to and consumed in California, accounting for transmission and 
distribution line losses, whether the electricity is generated in state or imported. Statewide 
emissions shall be expressed in tons of carbon dioxide equivalents.198 

 
This definition suggests that losses are tied to and included in any calculation of greenhouse 

gas emissions, just as imports are. CARB errantly includes only half of this equation by 
considering imports in its SB 100 calculation excluding losses. That interpretation is not supported 
by the plain language. This language and the plain language of SB 100 support including both 
losses and imports when determining GHGs from the electric sector.  
 

Federal law also confirms that line losses are included within sales, requiring payments 
under the Public Utility Regulatory Policies Act of 1978 to include line losses, as this reflects a 
more accurate accounting of costs that a utility would have had to pay had they not contracted for 
the energy from a qualifying facility.199 
 

CARB itself seemingly acknowledges this reality, recognizing that SB 100 covers “[r]etail 
sales load,” not the amount of retail sales.200 The “retail sales load” is the total load necessary to 
fulfill those retail sales, not just the portion actually delivered to consumers. This interpretation is 
supported by the language of SB 100, established billing practices, and how procurement needs 
are satisfied. CARB cannot and should not interpret it any differently here. CARB must correct 
this legal error and comply with SB 100 as written by including line losses in calculating and 
reducing GHG emissions from the electric sector under the Scoping Plan.  
 

c. CARB staff errs by failing to consider additional resources such as vehicle-to-
grid integration and behind-the-meter batteries, which lower emissions and 
costs.  

 
CARB staff wrongly reject Alternatives 1 and 2 due to purported costs and build rates 

based on insufficient, erroneous, and incomplete information. Specifically, the Staff state that:  
 

Alternative 1 delivers the most health savings in 2045, but it comes with the highest cost 
and impacts to the economy and jobs, and least feasibility due to the pace of growth needed 
for clean energy. 

 

 
198 Cal. Health & Safety Code § 38505 (emphasis added). 
199 Cal. Pub. Utils. Comm’n, Decision 09-05-030, at 2 (May 21, 2009) (download available at: 
https://docs.cpuc.ca.gov/word_pdf/FINAL_DECISION/101544.doc).   
200 Draft Scoping Plan at 60.  
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This conclusion, however, is not supported by facts in the record, as  the Draft Scoping 
Plan fails to consider: (1) the increasingly significant costs of keeping fossil gas online;201 (2) the 
monumental costs of CCS;202 (3) the availability of many other clean energy resources; and (4) the 
availability of numerous demand-side programs.203 Staff’s limited look at potential available clean 
resources fails to take into account significant increases in availability of behind-the-meter storage, 
vehicle-to-grid technologies, and the numerous demand-side programs recently approved by the 
CPUC.  Inclusion of these resources alone can provide many GW of energy at lower prices than 
those assumed in the Proposed Scenario, and the failure to include consideration of these resources 
constitutes error.  
 

Vehicle-to-grid technology has enormous potential to provide back-up power and to reduce 
the need for gas plant back-ups. The legislature, recognizing this potential, passed SB 676 in 2019, 
which requires the CPUC to maximize the use of “feasible and cost-effective” vehicle-to-grid 
integration by 2030. This important work has already begun. Indeed, pursuant to that mandate, the 
CPUC recently approved projects that are projected to do exactly that—provide resilience, back-
up power, and exports to the grid.204 Deploying vehicle-to-grid technologies not only has enormous 
technical potential—it will likely also lead to significant cost savings. Researchers from Lawrence 
Berkeley National Laboratory found that deploying the equivalent of 5 GW of vehicle-to-grid 
capability could save California between $12.8 and $15.4 billion in stationary source 
investments.205  Inclusion of this source would allow California to implement the Proposed EJ 
Scenario at a much lower cost than projected, and the failure to include real consideration of this 
significant resource was in error. 
 

Further, CARB’s projections fail to consider the likely magnitude of behind-the-meter 
(“BTM”) storage that will be utilized by 2045. Nonetheless, the Draft Scoping Plan acknowledges 
that more BTM resources are coming online.206 California’s current information on the rate at 
which BTM systems are paired with storage demonstrates that around 13% of photovoltaic systems 
are accompanied by storage.207 This percentage is only increasing as the costs of storage decrease 
and the installation costs improve. Yet the CEC’s 2021 IEPR forecast assumes that only around 
4% of PV systems will include storage in 2035. Confoundingly, this is only a third of the rate of 
storage systems in place today. The Draft Scoping Plan must correct the significant differential 
between actual installations and projected installations, and the faulty assumptions on which they 
rest, because the growth of BTM storage will make a significant contribution to California’s supply 
to meet peak demand. If the forecast is revised to include accurate projections of BTM storage, it 
should include several more GW of capacity.  
 

 
201 See infra Section VI.D. 
202 See infra Section IV. 
203 See generally, Draft Scoping Plan, Appendix H, at 11-12 (describing the resource assumptions in the RESOLVE 
model).  
204 Cal. Pub. Utils. Comm’n, Draft Resolution E-5192 (Apr. 7, 2022), available at: 
https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M456/K322/456322989.PDF.  
205 Jonathan Coingard, et al., Clean Vehicles as a Enabler for a Clean Electricity Grid, 13 ENVIRON. RES. LETT. 
(2018), available at: https://iopscience.iop.org/article/10.1088/1748-9326/aabe97/pdf.  
206 Draft Scoping Plan at 159.  
207 See California Distributed Generation Statistics (data current through May 31, 2022), available at: 
http://www.californiadgstats.ca.gov/.  
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CARB further errs by not considering as inputs the many demand-side programs that the 
CPUC has recently approved to develop an Emergency Load Reduction Program (“ELRP”). This 
program approved demand reductions from numerous customers, including residential customers, 
and is anticipated to provide hundreds, if not thousands, of MW reduction at times when the grid 
is stressed.208 Inclusion of these programs will reduce the need for any back-up resources by 
hundreds, if not thousands, of MW. Moreover, it will reduce the environmental impacts of cycling, 
as energy providers will no longer have to rely as heavily on fossil fuel powered generation. Thus, 
failure to include consideration of these already-authorized programs constitutes a significant 
oversight and calls CARB staff’s conclusions into question.   
 

Finally, CARB errs by failing to include the additional load to implement CCS in its 
Proposed Scenario.209 CARB staff admits that the modeling fails to include the specific technology 
and the “corresponding energy source” to power CCS.210 CARB must look at all emissions and 
load when making its determination. A closer look at the load, costs, environmental impacts, and 
infeasibility of CCS will likely help close the cost gap between the Proposed Scenario and our 
Proposed EJ Scenario.  
 

CARB’s Staff Proposal states that “Annual build rates for the Proposed Scenario will need 
to increase over 150 percent and over 500 percent for solar and battery storage, respectively, 
compared to historic maximum rates.”211 CARB also estimates that GHG reductions beyond 30 
MMT will cost $450/ton by 2045.212 None of these estimates are based upon substantiated 
evidence, as CARB failed to include all relevant facts in its analysis. As described above, CARB 
did not consider several different types of available resources that could significantly reduce the 
needed build rates as well as the costs associated with Alternative 1. Without consideration of 
these available resources, and the costs of CCS/CDR and will demonstrate that moving to 0 MMT 
is feasible and cost-effective.  
 

d. The GHG electric sector target is inconsistent with carbon neutrality 
requirements, state policy, IEA recommendations, United Nations’ warnings, 
and President Biden’s calls to decarbonize the electric sector as soon as 
possible. 

 

i. CARB staff’s proposed electric sector target is inconsistent with 
international and domestic calls to decarbonize the electric 
sector as soon as possible.  

 
CARB Staff’s proposal for a 30 MMT electric sector target by 2045 that keeps fossil gas 

plants online and builds new ones is inconsistent with numerous calls to decarbonize the electric 
sector as soon as possible. The only way to meet these calls to action is to set a 0 MMT sector 

 
208 See Cal. Pub. Utils. Comm’n, Docket R.20-11-003.  
209 Draft Scoping Plan at 161.  
210 Draft Scoping Plan, Appendix H, at 9.  
211 Draft Scoping Plan at 161.  
212 Id. at 125.  
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target by 2035, as proposed in Alternative 1 and the Real Zero Alternative (see Attachment A). 
Indeed, President Biden has set a goal to create a carbon pollution-free power sector by 2035,213 
and the IEA has called for all advanced nations’ electricity sectors to be carbon free by 2035.214 
The IEA followed its economy-wide report with a detailed roadmap calling for Group of Seven 
(“G7”) countries to decarbonize their electricity sectors in this timeframe, explaining that “G7 
action must accelerate to reach key milestones on the path to net zero electricity by 2035.”215 As 
IEA Executive Director Fatih Birol put it, “G7 members have the financial and technological 
means to bring their electricity sector emissions to net zero in the 2030s, and doing so will create 
numerous spill-over benefits for other countries.”216 California, as the wealthiest state in the 
wealthiest country of any G7 nation, cannot justify falling short of this milestone.  
 

California also cannot credibly claim it is a global climate leader while declining to achieve 
in 2045 what several G7 nations have now committed to doing 10 years sooner. Prime Minister 
Boris Johnson’s plan commits the United Kingdom to a fully decarbonized electricity system by 
2035—15 years before the previous target.217 Germany, the coal-heavy industrial powerhouse of 
the European Union, adopted plans to transform its power sector to nearly-100% renewable energy 
by 2035, including specific plans to double onshore wind, and to quadruple both offshore wind 
and solar PV by 2030, relative to current capacity.218   
 

To remain a global leader, California must match these levels of ambition. CARB should 
at least require that the electric sector meets 0 MMT by 2035.  
 

ii. CARB errs by recommending a GHG target inconsistent with 
its carbon neutrality study.  

 
A 30 MMT goal is also inconsistent with California’s requirements to achieve carbon 

neutrality as soon as possible. In 2018, then Governor Brown signed an executive order 
establishing a statewide goal to achieve carbon neutrality as soon as possible, and no later than 

 
213 THE WHITE HOUSE, PRESIDENT BIDEN SETS 2030 GREENHOUSE GAS POLLUTION REDUCTION 
TARGET (Apr. 21, 2021), available at: https://www.whitehouse.gov/briefing-room/statements-
releases/2021/04/22/fact-sheet-president-biden-sets-2030-greenhouse-gas-pollution-reduction-target-aimed-at-
creating-good-paying-union-jobs-and-securing-u-s-leadership-on-clean-energy-technologies/.  
214 INT’L ENERGY AGENCY, NET ZERO BY 2050: A ROADMAP FOR THE GLOBAL ENERGY SECTOR 
(May 2021), available at: https://iea.blob.core.windows.net/assets/7ebafc81-74ed-412b-9c60-
5cc32c8396e4/NetZeroby2050-ARoadmapfortheGlobalEnergySector-SummaryforPolicyMakers_CORR.pdf.  
215 INT’L ENERGY AGENCY, ACHIEVING NET ZERO ELECTRICITY SECTORS IN G7 MEMBERS (Oct. 
2021), available at: https://iea.blob.core.windows.net/assets/9a1c057a-385a-4659-80c5-
3ff40f217370/AchievingNetZeroElectricitySectorsinG7Members.pdf.  
216 Press Release, INT’L ENERGY AGENCY, G7 MEMBERS HAVE A UNIQUE OPPORTUNITY TO LEAD 
THE WORLD TOWARDS ELECTRICITY SECTORS WITH NET ZERO EMISSIONS (Oct. 20, 2021), available 
at: https://www.iea.org/news/g7-members-have-a-unique-opportunity-to-lead-the-world-towards-electricity-sectors-
with-net-zero-emissions.  
217 Press Release, UK DEP’T FOR BUS., ENERGY & INDUS. STRATEGY, PLANS UNVEILED TO 
DECARBONISE UK POWER SYSTEM BY 2035 (Oct. 7, 2021), available at: 
https://www.gov.uk/government/news/plans-unveiled-to-decarbonise-uk-power-system-by-2035.  
218 Pieter de Pous, Germany’s Bold and Ambitious 100% Renewable Energy Plan, Third Generation 
Environmentalism Ltd. (E3g) (Apr. 8, 2022), available at: https://www.e3g.org/news/germany-s-bold-and-
ambitious-100-renewable-power-plan/.  
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2045.219 CARB’s analysis of how best to achieve carbon neutrality across the economy is reflected 
in an E3 report, “Achieving Carbon Neutrality in California” (“Carbon Neutrality Report”).220 This 
report sets forth the parameters for putting the state on a trajectory for meeting and achieving its 
neutrality goals. CARB Staff acknowledges the need to consider and build off this report in the 
Draft Scoping Plan,221 and yet set a 30 MMT electric sector target that is wholly inconsistent with 
the conclusions reached in the report.  
 

The highest MMT scenario from the Carbon Neutrality Report includes a 15 MMT target 
for 2045 under the “High Carbon Dioxide Removal” scenario. Furthermore, the CARB Carbon 
Neutrality Report acknowledges that the 15 MMT-in-2045 scenario is riskier than the more 
ambitious scenarios and is unlikely to realize climate and air quality goals and requirements, 
explaining that:  
 

This scenario represents the highest risk scenario, from a climate mitigation 
perspective, because it has the highest remaining direct GHG emissions, and relies 
on relatively untested [carbon dioxide removal] strategies which are not widely 
commercialized. The scenario also has the highest remaining quantity of fuel 
combustion, which means the air quality impacts, though far improved relative to 
today, will likely be highest among the three carbon neutral scenarios evaluated. 
Both the climate risks and the technology adoption and implementation risks of 
relying so significantly on [carbon dioxide removal] are high. Continuing to emit 
such a large share of gross emissions into the atmosphere through 2045 could result 
in an overshoot of emissions, with a risk of missing the state’s climate goals.222 

 
By establishing an emissions target for the electric sector that is double the 15 MMT target 

under the “highest risk scenario” in the Carbon Neutrality Report, CARB will be unlikely to meet 
its climate, air quality, and health mandates. Rather, CARB should set its target in line with the 
Zero Emissions Scenario described in the CARB Carbon Neutrality Report, which assumes that 
all gas retires.223 Notably, even E3’s Balanced Scenario assumes a 0 MMT 2045 target for the 
electricity sector,224 and the 2040 Starting Point Scenario for SB 100 analysis assumes 15,000 MW 
of gas retirements.225 

 
CARB Staff acknowledges that Executive Order B-55-18 requires that future “Scoping 

Plans identify and recommend measures to achieve the carbon neutrality goal.”226 The 30 MMT 
 

219 Cal. Exec. Order B-55-18 § 1 (Sept. 10, 2018), available at: https://www.ca.gov/archive/gov39/wp-
content/uploads/2018/09/9.10.18-Executive-Order.pdf.   
220 See ENERGY & ENVT’L ECON. INC. (E3), ACHIEVING CARBON NEUTRALITY IN CALIFORNIA: 
PATHWAYS SCENARIOS DEVELOPED FOR THE CALIFORNIA AIR RESOURCES BOARD (Oct. 2020) 
(hereinafter “CARB Carbon Neutrality Report”), at 4, available at: https://ww2.arb.ca.gov/sites/default/files/2020-
10/e3_cn_final_report_oct2020_0.pdf. 
221 Draft Scoping Plan at v.  
222 See CARB Carbon Neutrality Report, supra, at 4. 
223 See Id. at 4-6.  
224 Id. 
225 CAL. ENERGY COMM’N, CAL. PUB. UTILS. COMM’N, CAL. AIR RES. BD., 2021 SB 100 JOINT 
AGENCY REPORT (Mar. 15, 2021), at 14, available at: https://www.energy.ca.gov/publications/2021/2021-sb-
100-joint-agency-report-achieving-100-percent-clean-electricity.  
226 Draft Scoping Plan at 29.  
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alternative, by relying on the emissions even higher than the “highest risk scenario,” fails to 
accomplish that.  
 

e. CARB staff’s proposed electric sector target is inconsistent with state goals. 
 

Continued investment in gas is also inconsistent with Governor Newsom’s recent 
statement, which emphasized that: “[w]e must remove carbon emissions from our energy sources 
to support a sustainable future” and that “[a]lthough California has made great strides in 
eliminating coal power plants and increasing renewable energy resources, our current electricity 
system is still producing greenhouse gas emissions and contributing to unhealthy air quality in 
communities.”227 The direction from the Governor is clear: CARB must act rapidly now to reduce 
reliance on fossil fuels. CARB staff’s proposal also does not meet Governor Newsom’s call to 
explore meeting carbon neutrality for the electric sector ten years earlier, by 2035.228 Given this, 
CARB should require 0 MMT to be achieved as soon as possible, or else the State has no chance 
of meeting its goals and requirements.  
 

A 0 MMT target is also necessary to continue on the trajectory projected in CARB’s 2017 
Scoping Plan. The 2017 Scoping Plan calls for California to follow a trajectory to limit GHG 
emissions “in-line with California’s role in stabilizing global warming below dangerous levels.”229 
President Biden, IEA, and the United Nations have all clearly articulated California’s role in 
reducing harmful effects of climate change—California must move to decarbonize the entire 
electric sector as soon as possible.   
 

f. CARB’s proposed scenario wrongly relies on costly and polluting gas 
resources that will likely disproportionately harm disadvantaged 
communities.  
 

CARB has failed to meet its AB 32 mandate by failing to consider and analyze adverse 
impacts to disadvantaged communities that would result from maintaining and increasing power 
plant emissions. CARB staff acknowledges that: “[a]n important part of our equity consideration 
is ensuring the transition to a zero-emission economy is an affordable one and does not further 
disadvantage low-income communities and communities of color.”230 And yet, the staff’s proposal 
does exactly that—it requires paying for costly, polluting gas resources that will further 

 
227 Press Release, OFFICE OF CAL. GOV. GAVIN NEWSOM, CALIFORNIA’S ELECTRICITY SYSTEM OF 
THE FUTURE (July 30, 2021), available at: https://www.gov.ca.gov/wp-content/uploads/2021/07/Electricity-
System-of-the-Future-7.30.21.pdf.  
228 Press Release, OFFICE OF CAL. GOV. GAVIN NEWSOM, GOVERNOR NEWSOM HOLDS VIRTUAL 
DISCUSSION WITH LEADING CLIMATE SCIENTISTS ON STATE’S PROGRESS TOWARD CARBON 
NEUTRALITY (July 9, 2021), available at: https://www.gov.ca.gov/2021/07/09/governor-newsom-holds-virtual-
discussion-with-leading-climate-scientists-on-states-progress-toward-carbon-neutrality/.  
229 CAL. AIR. RES. BD., CALIFORNIA’S 2017 CLIMATE CHANGE SCOPING PLAN 18 (Nov. 2017), available 
at: https://ww2.arb.ca.gov/sites/default/files/classic/cc/scopingplan/scoping_plan_2017.pdf, (describing the state’s 
trajectory to 2050). 
230 Draft Scoping Plan at vi.  
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disadvantage low-income communities and communities of color. Specifically, a 30 MMT 
scenario assumes that many gas plants remain online and new ones need to be built, which would 
emit more GHGs while polluting some of the State’s most disadvantaged communities. In addition 
to the negative impacts of continuing to emit GHGs, leaving old gas plants online or building new 
ones must be avoided because gas plants will overburden DACs with air pollution, health 
problems, and stranded assets; are costly; are unreliable during the hottest days; and emit toxic air 
pollution, release GHGs, and leak methane. These negative impacts will be compounded because 
gas plants are likely to be called on with increasing frequency for exports.231  
 

i. Continued reliance on gas resources will harm disadvantaged 
communities. 

 
Gas-fired power plants produce harmful pollution and can release toxic methane emissions. 

Fine particulate matter, for example, is closely connected to decreased lung function, more 
frequent emergency department visits, additional hospitalizations, and increased morbidity.232 Any 
additional pollution is a serious issue in California where many of the state’s air basins are in 
serious, extreme, and/or severe nonattainment for one or more criteria pollutants.233 Gas generation 
exacerbates environmental and health harms in California’s most polluted air basins. There are 
“unique risks that increased gas plant emissions pose to disadvantaged communities, particularly 
during the COVID-19 pandemic.”234 Notably, the majority of California’s gas plants are located 
in the most disadvantaged communities.235   

In addition, as described above,236 the cycling of gas plants to back up renewables produces 
significant amounts of pollution, as emissions control systems are not as effective at capturing 
pollutants when plants are starting and stopping. Additionally, as long as gas resources remain on-
line, they can be called upon by other markets as exports, which leads to increased pollution in 
many parts of the state already breathing some of the worst air in the country. This potential is not 
currently accounted for in CARB’s modeling, even though the potential adverse impacts to DACs 
are significant. A lower GHG target is crucial, along with enforcement of that target, to help 
prevent this harmful pollution increase, especially in our most vulnerable communities.  
 

 
231 As described above, CARB failed to consider this in its modeling for the Draft Scoping Plan.   
232 AMERICAN LUNG ASS’N., PARTICLE POLLUTION (last updated Apr. 20, 2020), available at: 
https://www.lung.org/clean-air/outdoors/what-makes-air-unhealthy/particle-pollution.  
233 U.S. EPA, GREEN BOOK: CURRENT NONATTAINMENT COUNTIES FOR ALL CRITERIA 
POLLUTANTS (data current as of June 24, 2022), available at  
https://www3.epa.gov/airquality/greenbook/ancl.html.  
234  X. Wu et al., Air Pollution and Covid-19 Mortality in the United States: Strengths and Limitations of an 
Ecological Regression Analysis,  6 SCI. ADVANCES 45 (2020), available at: 
https://doi.org/10.1126/sciadv.abd4049; Yaron Ogen, Assessing Nitrogen Dioxide (No2) Levels as a  Contributing 
Factor to Coronavirus (Covid-19) Fatality, 726 SCI. DIRECT (2020), available at: 
https://doi.org/10.1016/j.scitotenv.2020.138605.  
235 Eddie Ahn et al., BRIGHTLINE DEFENSE, CALIFORNIA OFFSHORE WIND: WINDING UP FOR 
ECONOMIC GROWTH & ENVIRONMENTAL EQUITY 2 (Dec. 2020), available at: 
https://www.offshorewindnow.com/brightline-defense-report (noting that “78% of gas-powered plants [in 
California] are located in frontline environmental justice communities”).   
236 See, supra, Section VI.A.3. 
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ii. Continued reliance on gas resources will cost more than a transition to 
renewables.  

 
The cost of keeping polluting gas plants online is only going up, with the CPUC’s recent 

Resource Adequacy (“RA”) report noting “significant increases in prices reported in prior 
years.”237 Indeed, recent data show that contracts can cost over $15 per kW-month.238 In addition 
to high RA costs, there are many costs of retaining gas that make them economically risky, 
including high ongoing maintenance costs (especially for cycling units), the costs to maintain 
aging fossil fuel pipelines and infrastructure, the costs of additional air pollution including 
potential methane leaks, the social cost of carbon, and the high market costs due to market power. 
The Joint Agency SB 100 Report acknowledged that a comparison to the California Energy 
Commission’s average resource adequacy prices show that they are likely underestimating gas 
retention costs, and “[h]igher than modeled gas fleet maintenance costs may decrease economic 
gas retention or increase total scenario cost or both.”239 These additional cost considerations likely 
significantly underestimate the real cost of keeping gas online. As CARB described: 
 

There are additional costs to society outside of the [social cost of carbon], including costs 
associated with changes in co-pollutants, the social cost of other GHGs including methane 
and nitrous oxide, and costs that cannot be included due to modeling and data limitations. 
The IPCC has stated that the [Interagency Working Group] [social cost of carbon] estimates 
are likely underestimated due to the omission of significant impacts that cannot be 
accurately monetized, including important physical, ecological, and economic impacts.240 

Given the high costs of gas, assuming a high GHG scenario with gas retained is neither just 
nor reasonable. A lower GHG target of 0 MMT in 2035 will enable the State to plan to replace 
these old, costly resources.  
 

Most egregiously, CARB staff assumes that new gas resources will be built despite their 
acknowledgment that CARB “must avoid making choices that will lead to stranded assets and 
incorporate new technologies that emerge over time.”241 Building new gas resources at a time 
when State law, the country, and the world is calling for a transition to a carbon-free grid will dig 
us into an unaffordable hole so deep that we may not be able to get out of it. Even worse, as 
Gridworks noted in its report on California’s gas system, “the combination of reduced gas usage, 
increased costs, and a declining customer base will result in exponentially higher gas rates, along 
with a disproportionate burden on customers unable to afford to implement electrified 
technologies.”242 This “reactive path” is most likely to hurt low-income and disadvantaged 
communities.243 

 
237 See CAL. PUB. UTILS. COMM’N, 2020 RESOURCE ADEQUACY REPORT 27 (Apr. 2022), available at: 
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resource-adequacy-
homepage/2020_ra_report-revised.pdf (showing annual average price increases from 2020 to 2022).  
238 Id. at 27 (showing that, in September 2020, some contracts exceeded $15/kW-month).   
239 Id.; see also 2021 SB 100 JOINT AGENCY REPORT, supra note 175, at 79.  
240 Id.; CALIFORNIA’S 2017 CLIMATE CHANGE SCOPING PLAN, supra note 229, at 41. 
241 Draft Scoping Plan at vii.  
242 GRIDWORKS, CALIFORNIA’S GAS SYSTEM IN TRANSITION: EQUITABLE, AFFORDABLE, 
DECARBONIZED AND SMALLER 2 (Sept. 2019), available at: https://gridworks.org/wp-
content/uploads/2019/09/GW_Calif-Gas-System-report-1.pdf.  
243 Id. 
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A better and more affordable way to plan the electric grid is to transition to carbon-free 

resources. This has been shown time and time again to be cheaper than the polluting alternatives. 
As CARB staff acknowledges: 
 

Renewable energy and energy storage are cheaper than polluting alternatives. . . . For 
example, modeling related to the most recent integrated resource planning process at the 
CPUC showed that scenarios associated with the best emissions outcomes had the lowest 
average rates. As another example, research from Energy Innovation shows that the U.S. 
can achieve 100 percent zero carbon power by 2035 without increasing customer costs.244 

 
The reality that clean investment is cheaper is becoming more stark due to the volatility of 

fossil gas rates. The time to start planning for the transition beyond gas is now. It is more affordable 
in the long run, and it is the only way to meet climate, equity, and air quality goals.  
 

iii. Continued reliance on gas resources is not likely to help reliability on 
the hottest days. 

 
The forced outage rate of gas plants has been increasing in recent years, with some types 

of gas facilities experiencing an average forced outage rate of 14%,245 with higher rates in extreme 
heat.246 As one article describes, these “old clunkers” are “breaking left and right.”247 Heat waves 
are also a significant concern for natural gas power plant efficiency because these plants need 
ambient air to produce electricity, and the higher the ambient temperature, the lower the 
efficiency.248 These findings suggest that California should not be relying on gas plants for 
reliability because they simply cannot deliver. Rather than relying on “old clunkers,” the State 
should be moving as aggressively as possible to renewable energy, demand response and energy 
storage - resources that have been found time and time again to provide system reliability.249 
 
 

 
244 Draft Scoping Plan at vii.  
245 See, e.g., CAL. ENERGY COMM’N & CAL. PUB. UTILS. COMM’N, MIDTERM RELIABILITY ANALYSIS 
A-10 (Sept. 2021), available at: https://www.energy.ca.gov/sites/default/files/2021-09/CEC-200-2021-009.pdf.   
246 See, e.g., Sinott Murphy et al., Resource Adequacy Implications of Temperature-Dependent Electric Generator 
Availability, 262 APPLIED ENERGY (2020) 2-3, available at: https://doi.org/10.1016/j.apenergy.2019.114424 
(showing the connection between increased forced outage rates and extreme heat).  
247 Colby Bermel, Old Clunkers: California Power Plants Break Down During Heat Wave, POLITICO (July 6, 
2021), available at: https://www.politico.com/states/california/story/2021/06/30/old-clunkers-california-power-
plants-break-down-during-heat-wave-1387507.  
248 Kamia Handayani, HOW CLIMATE-RELATED WEATHER CONDITIONS DISRUPT POWER PLANTS 
AND AFFECT PEOPLE, PHYS.ORG (Jan. 22, 2020), available at: https://phys.org/news/2020-01-climate-related-
weather-conditions-disrupt-power.html.  
249 See, e.g., RELIABLY REACHING CALIFORNIA’S CLEAN ELECTRICITY TARGETS, ENERGY 
INNOVATION POL’Y & TECH. LLC, et al. (May 2022), available at: https://energyinnovation.org/wp-
content/uploads/2022/05/GridLab_California-2030-Study-Technical-Report-1.pdf (modeling demonstrated 
reliability of systems with 85 percent or more clean and renewable energy).   
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iv. Continued reliance on gas resources risks methane leakage.  
 

Continued reliance on gas capacity also risks additional methane leakage. Keeping “old 
clunkers” around, with all their pipelines and old equipment, will lead to methane leaks. These 
leaks can arise from storage facilities, like the Aliso Canyon gas storage facility, from natural gas 
plants themselves, like the Valley Generating Station,250 or from the many pipelines 
interconnecting the natural gas generators to the natural gas system. Satellite data have found 
massive methane leaks from gas infrastructure, suggesting that gas leaks may be a more significant 
problem than currently estimated,251 especially considering methane’s high global warming 
potential.  
 

In addition to its potent global warming potential, methane leakage can cause severe health 
impacts, as witnessed by the community living near the Aliso Canyon gas storage facility. Between 
October 2015 and February 2016, the Aliso Canyon natural gas storage facility released at least 
109,000 tons of methane, forcing the relocation of thousands of residents for several months.252 A 
UCLA study found that many community members living around Aliso Canyon experienced 
elevated indoor levels of air toxins and persistent health impacts following the leaks.253 After 
finding many patients with symptoms including headaches, nausea, stomach aches, dizziness, and 
trouble breathing following the leak, a local physician analyzed blood samples and found signs of 
bone marrow suppression, which can lead to anemia and leukemia.254  
 

The best way to prevent these methane leaks from occurring is to retire the infrastructure 
used for keeping the gas plants online. A 0 MMT by no later than 2035 GHG target would facilitate 
the planning necessary to make this transition.  
 

In conclusion, the Board must not rely on CARB staff’s erroneous proposal. Rather, the 
Board must require that the electric sector move toward 0 MMTCO2e by 2035. Numerous studies 
have demonstrated that this is feasible and cost-effective,255 and this is the best way to ensure that 
California meets air quality, climate, and equity goals and requirements.    
      

 
250 Nichola Groom, Los Angeles Natural Gas Plant has Been Leaking Methane for Years, REUTERS (Aug. 26, 
2020), available at: https://www.reuters.com/article/usa-methane-california/los-angeles-natural-gas-plant-has-been-
leaking-methane-for-years-idUKL1N2FS29W.  
251 Dan Charles, A Satellite Finds Massive Methane Leaks from Gas Pipelines, NPR  (Feb. 3, 2022), available at: 
https://www.npr.org/2022/02/03/1077392791/a-satellite-finds-massive-methane-leaks-from-gas-pipelines.  
252 Press Release, CAL. AIR RES. BD., ALISO CANYON LEAK EMITTED 109,000 METRIC TONS OF 
METHANE (Oct. 21, 2016), available at: https://ww2.arb.ca.gov/news/aliso-canyon-leak-emitted-109000-metric-
tons-methane.  
253 Diane A. Garcia-Gonzales, et al., Associations Among Particulate Matter, Hazardous Air Pollutants and 
Methane Emissions from the Aliso Canyon Natural Gas Storage Facility During the 2015 Blowout, 132 ENV’T 
INT’L (2019), available at: https://doi.org/10.1016/j.envint.2019.05.049.   
254 Sharon McNary, What Did Porter Ranch Residents Breathe During the Massive Gas Leak? Here’s What One 
Doctor’s Quest Revealed, LAIST (Nov. 5, 2019), available at: https://laist.com/2019/11/05/aliso-canyon-porter-
ranch-gas-leak-blowout-health-benzene-nordella.php.  
255 See, e.g., Daniel Kammen, et al., California Must And Can Accelerate Climate Action, THE CLIMATE 
CENTER (Oct. 2021), available at: https://theclimatecenter.org/california-must-and-can-accelerate-commitments-to-
global-climate-leadership/.  
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VII. California Must Decarbonize Buildings As Soon As Possible. 
      

a. CARB must adopt bold regulatory measures to rapidly phase out the use of 
in-home gas appliances to avoid dangerous health and climate impacts. 

CARB notes that fossil gas currently supplies about half of all end-use energy supply to 
California’s residential and commercial buildings.256 Residential use alone accounts for more than 
20 percent of the state’s total natural gas (“gas”) consumption.257 CARB recognizes that in-home 
gas appliances release dangerous air pollutants, including CO2, NOx, PM2.5, and formaldehyde, 
and create serious health hazards for those who rely upon them.258 

The continued use of in-home gas appliances disproportionately burdens BIPOC 
communities—especially low-income BIPOC communities—who are more likely to be renters 
and, therefore, more likely to live in older or poorly maintained buildings.259 As a result, low-
income renters must often rely on older, less efficient gas appliances, and frequently live in spaces 
lacking adequate indoor air ventilation.260 Any delay in the adoption of appropriate regulatory 
measures to fully phase out the use of in-home gas appliances will perpetuate dangerous health 
and climate impacts and must be avoided at all costs. 

 
Despite knowing the climate and inequitable health impacts of in-home gas appliances, 

CARB currently proposes to retire gas appliances “at the end of their useful life with electric 
alternatives” under the Proposed Scenario.261 Additionally, CARB does not propose to 
decommission the entire gas system by 2045.262 

CARB’s proposals under Alternative 3 are not nearly ambitious enough to adequately 
address the climate impacts and health hazards created by the continued use of in-home gas 
appliances. Instead, we urge CARB to analyze and adopt the following measures: (1) retire gas 
appliances before they reach their end-of-life stage; (2) require 100% new gas appliance sales by 
2030; and (3) plan for full decommissioning of the gas system by 2045. These measures are 
included in our Real Zero Alternative (Attachment A).  

The technology and resources necessary to adopt fully electric alternatives are available 
now and must be implemented without delay. As CARB notes in Appendix D, local governments 

 
256 Draft Scoping Plan at 169. 
257 U.S. Energy Information Administration, Natural Gas Consumption by End Use (May 2022), available at: 
https://www.eia.gov/dnav/ng/ng_cons_sum_dcu_SCA_a.htm. 
258 Draft Scoping Plan at 169. 
259 Marisol Cuellar Mejia et al., California’s Housing Divide, PUB. POL’Y INST. OF CAL. (May 13, 2022), 
available at: https://www.ppic.org/blog/californias-housing-divide/; David Wagner, To Fight Slum Landlords, LA 
County Launches Plan to Strengthen Housing Inspections, LAIST (Apr. 5, 2022), https://laist.com/news/housing-
homelessness/to-fight-slumlords-la-county-launches-plan-to-strengthen-housing-inspections. 
260 Dr. Yifang Zhu et al., Effects of Residential Gas Appliances on Indoor and Outdoor Air Quality and Public 
Health in California, UCLA FIELDING SCHOOL OF PUB. HEALTH DEPT. OF ENVT HEALTH SCI. 17 (Apr. 
2020), available at: https://coeh.ph.ucla.edu/effects-of-residential-gas-appliances-on-indoor-and-outdoor-air-quality-
and-public-health-in-california/. 
261 Draft Scoping Plan at 171; see also Draft Scoping Plan, Appendix C at 6. 
262 Draft Scoping Plan, Appendix C at 6. 
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have existing authority to adopt building ordinances that exceed statewide standards, including by 
requiring all new construction to be fully electric.263 The 2022 California Building Code has been 
updated to promote the use of all-electric appliances in new residential construction. These include 
requirements to install electric heat pump space or water heaters in standard building design, 
further electrification-readiness through appropriate electric, space, and plumbing designs to 
accommodate a heat pump water heater where not initially installed, and increasing ventilation 
requirements in buildings that include gas stoves.264 CARB should support these important efforts 
to accelerate rapid building decarbonization and encourage other agencies and local entities to 
adopt similar policies minimizing the harmful effects that will result from their continued use. 

Retiring residential and commercial gas appliances by 2035 will allow CARB to stop the 
methane leakage and gas combustion pollution that would otherwise occur if it allows gas 
appliances to continue operating for decades. This approach risks leaving the last customers on the 
gas system—likely tenants and low-income BIPOC communities—without heat as skyrocketing 
gas rates and infrastructure costs to retain the system are spread across fewer customers.265  
 

We therefore recommend that CARB revise the Draft Scoping Plan to include strategic 
retrofits before end-of-life to protect customers from loss of service, to maximize climate and 
health benefits. All gas end-uses must be completely retired by 2045. Given that all of CARB’s 
scenarios eventually achieve 100% sales of electric appliances, the eventual retirement of the gas 
distribution system is implied in all scenarios by varying dates. The costs of early retirements for 
the progressive, strategic decommissioning of the gas system are likely substantially lower than 
the costs of safely maintaining an aging system that is fated to be shut down.  

To reduce the scale of early retirements, CARB should require that all sales of new  
appliances are electric by 2030, as opposed to 2035 as currently proposed by CARB staff in 
Alternative 3. The Netherlands, a notably gas-dependent country, recently announced that by 2026, 
all new heating systems (both in new constructions and replacements in existing buildings) will 
need to be, at minimum, hybrid heat pumps.266 Germany is planning to accelerate its prohibition 
on the sale of new gas heating systems from 2025 to 2024. California should aim to hit this 
milestone by no later than 2030.267 California should follow Europe’s lead and commit to swiftly 
making the necessary public investments to minimize the burden and expense upon low-income 
homeowners and renters while effectuating a rapid and just transition to building decarbonization. 

Finally, we recommend that the Scoping Plan require that all gas end-uses must be 
completely retired by 2045. Given that all of CARB’s scenarios eventually achieve 100% sales of 

 
263 Draft Scoping Plan, Appendix D, at 2. 
264 CAL. ENERGY COMM’N, 2022 BUILDING ENERGY EFFICIENCY STANDARDS SUMMARY 8 (2022), 
available at: https://www.energy.ca.gov/sites/default/files/2021-
08/CEC_2022_EnergyCodeUpdateSummary_ADA.pdf. 
265 Appendix F acknowledges that as more households move away from using natural gas, those remaining on the 
natural gas system are likely to pay an increasingly large share of systemwide costs. See Draft Scoping Plan, 
Appendix F at 19. 
266 Jack Woodfield, Netherlands to Ban Gas Boiler Installations From 2026, HOMEBUILDING & RENOVATING 
(May 19, 2022), available at: https://www.homebuilding.co.uk/news/netherlands-to-ban-gas-boiler-installations-
from-2026. 
267 Isaac Bah, Germany to Start Gas Phase-Out from 2024, MONTEL (Mar. 24, 2022), available at: 
https://www.montelnews.com/news/1308596/germany-to-start-gas-phase-out-from-2024. 
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electric appliances, the eventual retirement of the gas distribution system is implied in all scenarios 
by varying dates. The costs of early retirements for the progressive, strategic decommissioning of 
the gas system are likely substantially lower than the costs of safely maintaining an aging system 
that is fated to be shut down.  

b. CARB must revise the Draft Scoping Plan to eliminate, or substantially reduce, 
continued reliance on liquid fuels, including hydrogen and biomethane. 

CARB proposes that “gaseous fossil fuel use [in industrial facilities as well as residential 
and commercial buildings] can be displaced by four primary alternatives: zero-carbon electricity, 
solar thermal heat, hydrogen, and biogas/biomethane.”268 It is important to note, however, that 
hydrogen and biofuels are associated with negative effects on air quality. For instance, direct 
emissions from gas appliances contribute to indoor and outdoor air pollution, worsening health 
outcomes in California communities, and particularly in low-income communities.269 Studies have 
also found that gas appliances deteriorate indoor air quality, at times producing levels of NO2 that 
exceed EPA outdoor air quality standards.270 Concentrations of CO and NO2 are generally highest 
for apartments, due to the smaller average square footage than detached houses, and thus 
disproportionately impact low-income families that are more likely to live in multifamily 
housing.271 This indoor air pollution can negatively impact residents’ health by increasing the risk 
of asthma in children and other acute and chronic health effects.272  

c. CARB must narrowly restrict the use of “alternative fuels” in the Proposed 
Scenario;  in particular, hydrogen and biomethane should not be used for residential 
and commercial buildings to avoid negative public health outcomes in low-income 
BIPOC communities. 

CARB inappropriately suggests that biomethane and hydrogen may be blended to replace 
natural gas in residential and commercial buildings.273 As we discussed in Section V.C above, 
CARB should not consider biomethane as a low-carbon fuel, and therefore should not promote its 
development or application. We also urge CARB to revise the Scoping Plan to: (1) only consider 
the use of green hydrogen in implementing the Scoping Plan; (2) narrowly defines the meaning of 
“green hydrogen,” and (3) restrict its use to hard-to-electrify sectors such as ocean-going vessels 
and airplanes.  

CARB should further define green hydrogen as  hydrogen that is produced from the 
electrolysis of excess renewable energy. This definition excludes hydrogen produced from any 
methods which involve reforming or refining fossil fuels, biogas, biomass, biomethane, purposely 
grown feedstocks, or blending these sources green hydrogen. Therefore, CARB must delete its 

 
268 Draft Scoping Plan at 164. 
269 Zhu et al., supra note 260 at 13. 
270 Brady Seals  Andee Krasner, Health Effects from Gas Stove Pollution, ROCKY MOUNTAIN INST., 
MOTHERS OUT FRONT, PHYSICIANS FOR SOCIAL RESPONSIBILITY, AND SIERRA CLUB 7 (May 2020), 
available at https://rmi.org/insight/gas-stoves-pollution-
health?utm_campaign=C%26S%20Gas&utm_source=twitter&utm_medium=social&utm_content=Gas%20Stoves%
20Twitter%20. 
271 Zhu, et al., supra note 260 at 6. 
272 Id. at 13. 
273 Draft Scoping Plan at 170. 
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erroneous and misleading definition of green hydrogen as “not limited to only electrolytic 
hydrogen produced from renewables” in the Draft Scoping Plan.274  

CARB should not use any of these “green” hydrogen “alternatives” in residential and 
commercial buildings, as doing so will increase GHG emissions and perpetuate environmental 
injustice in California.275 

Existing research shows that blending hydrogen with natural gas for power generation or 
use in buildings may increase GHG emissions “while thwart[ing] more viable decarbonization 
pathways[,] increasing consumer costs, exacerbating air pollution, and imposing safety risks.”276 
Thus, CARB must exercise strict regulatory oversight over any proposed use of green hydrogen to 
ensure it does not increase local GHG emissions or negatively impact public health. 

For instance, a recent study found that, without adequate safeguards in place, even small 
leaks of hydrogen could produce more harmful GHG emissions, in CO2e, than its currently-
employed fossil fuels counterparts.277 A greenhouse gas itself, the planet-warming effects of 
hydrogen are severely under-studied, and may be up to 20 times more potent than CO2. “Green” 
hydrogen, produced via electrolysis, risks worsening short-term atmospheric warming because 
even moderate leaks have significant climate impacts. 

Additionally, the state’s existing network of gas pipelines—including those which run 
directly through low-income communities of color in Southern California, the San Joaquin Valley, 
and the Bay Area—are not properly suited to support hydrogen transport. Namely, hydrogen risks 
causing “embrittlement” of pipes in fossil gas pipelines, and existing gas lines do not have adequate 
systems in place to detect dangerous hydrogen leaks.278 This necessarily means that, to be carried 
out safely and effectively, hydrogen production would require staggering investments to build an 
entirely new network of dedicated hydrogen transport pipelines. Even if hydrogen producers build 
this infrastructure with strict pollution control measures to protect public health, doing so would 
demand further industrial development in frontline environmental justice communities, which 
would only deepen existing disparities. 

 
274 Draft Scoping Plan at i, fn. 2. 
275 For example, the California Public Utilities Commission has found that biogas facilities emit higher levels of air 
pollutants than other electricity-generating resources, and certain sources of biomethane disproportionately burden 
disadvantaged communities by contaminating air and water resources. CAL. PUB. UTIL. COMM’N, ENERGY 
DIVISION, UPDATED IRP CRITERIA POLLUTANT ANALYSIS, at slides 6-7 (Feb. 20, 2020), available at: 
ftp.cpuc.ca.gov/energy/modeling/CriteriaPollutantAnalysisUpdate_20200221.pdf; see California Public Utilities 
Commission Decision 20-12-022, at 37 (Cal. P.U.C. Dec. 22, 2020). 
276 Sara Baldwin et al., Assessing the Viability of Hydrogen Proposals: Considerations for State Utility Regulators 
and Policymakers, ENERGY INNOVATION 2, 7-11 (March 2022), available at: https://energyinnovation.org/wp-
content/uploads/2022/04/Assessing-the-Viability-of-Hydrogen-Proposals.pdf. 
277 Steven Hamburg and Ilissa Ocko, For Hydrogen To Be a Climate Solution, Leaks Must Be Tackled, 
ENVIRONMENTAL DEFENSE FUND (March 7, 2022), available at: 
https://www.edf.org/blog/2022/03/07/hydrogen-climate-solution-leaks-must-be-tackled.  
278 Sasan Saadat and Sara Gersen, Reclaiming Hydrogen for a Renewable Future: Distinguishing Fossil Fuel 
Industry Spin from Zero-Emission Solutions, EARTHJUSTICE 19 (Aug. 2021), available at: 
https://earthjustice.org/sites/default/files/files/hydrogen_earthjustice_2021.pdf. 



 
 

 66 

Lastly, we support CARB’s recommendation to “[p]rioritize alternative fuel transitions in 
vulnerable communities first.”279 This recommendation is important because, as detailed above, 
low-income BIPOC communities have historically borne, and continue to bear, a disproportionate 
negative health impact  resulting from the use of gas-fueled appliances in homes, business, and 
industrial facilities. However, this transition must not include the use of  liquid fuels such as 
hydrogen and biomethane, due to the serious public health burdens with which these fuels are 
associated. These recommendations are consistent with those of the EJAC. That is, to transition 
away from fossil fuels in disadvantaged communities first, not to  replace them with dangerous, 
polluting fuels like biomethane and hydrogen, which will further entrench racially disparate health 
burdens and curtail California’s ability to achieve its climate goals.280 

d. The proposed use of “alternative” liquid fuels in industrial buildings is unnecessary 
and raises similar health and safety concerns as in residential settings. 

The Draft Scoping Plan incorrectly assumes that decarbonizing certain industrial processes 
will require alternative liquid fuels such as biomethane, hydrogen, “and other low-carbon fuels,” 
and wrongly relies on the promotion of biomethane in hard-to-electrify industrial applications that 
would negatively impact the health of low-income BIPOC communities.281  For example, the 
California Public Utilities Commission has found that biogas facilities emit higher levels of air 
pollutants than other electricity-generating resources, and certain sources of biomethane 
disproportionately burden disadvantaged communities by contaminating air and water 
resources.282  

 
CARB’s Scoping Plan should encourage full electrification in industrial facilities where 

possible, and even where certain industrial processes may require higher-temperature heat. CARB 
should not rely on liquid fuels like biomethane that will result in negative health impacts in low-
income BIPOC communities. Where industrial facilities are unable to fully electrify, alternatives 
such as hydrogen should be used for limited applications such as fuel cell batteries to maintain 
electric reliability. Energy efficiency is also a key component of reducing GHG emissions from 
industrial facilities, and CARB should further explore how “implementing advanced energy 
efficiency projects and tools” can eliminate the need for alternative liquid fuels across industrial 
subsectors.283 Given these alternatives of fuel cell batteries and advanced energy efficiency and 
demand response, combustion of liquid fuels must be phased out from all industrial facilities, as 
combustion of biomethane or hydrogen will further entrench the negative public health impacts 
associated with these fuels.  

 

 
279 Draft Scoping Plan at 169. 
280 CEJA et al., Opening Comments, Cal. Pub. Util. Comm’n Rulemaking 19-01-011 (Jan. 31, 2019), available at: 
https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M432/K773/432773561.PDF. 
281 Draft Scoping Plan at 165, 166-67, 169. 
282 CPUC Energy Division, Updated IRP Criteria Pollutant Analysis, at slides 6-7 (Feb. 20, 2020), available at 
ftp.cpuc.ca.gov/energy/modeling/CriteriaPollutantAnalysisUpdate_20200221.pdf. See California Public Utilities 
Commission Decision 20-12-022, at 37 (Cal. P.U.C. Dec. 22, 2020).  
283 Draft Scoping Plan at 168. 
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e. The Draft Scoping Plan’s assumption that high building electrification will require 
construction of new electric infrastructure is overstated. 

 The Draft Scoping Plan assumes that increased electricity demand from the electrification 
of buildings “could result in construction of new infrastructure” such as electric transmission 
infrastructure.284 This assumption is likely overstated, as increased electricity demand over the 
long-term can be addressed by demand-side management and distributed energy strategies, as well 
as planned for through existing electric grid planning processes such as the Integrated Resource 
Planning and Electric Grid Planning efforts at the CPUC. These processes should be utilized to 
maximize the use of existing grid infrastructure and therefore minimize the need for building new 
infrastructure. CARB should use its authority to convene a cross-agency working group with 
CPUC, CAISO, CEC, and other California agencies to properly prepare California’s electric grid 
to keep pace with projected electrification scenarios, and ensure that investments into new electric 
infrastructure are necessary and first address needs within low-income BIPOC communities.  

f. CARB must ensure  an equitable decarbonization of residential buildings that 
benefits low-income families. 

 
CARB correctly focuses on building decarbonization as a strategy to reduce GHG 

emissions, improve indoor air quality, and advance equity. Moreover, we appreciate that CARB 
appropriately considers the potential negative consequences on low-income communities and 
renters. Nonetheless, CARB has failed to incorporate adequate protections into the Draft Scoping 
Plan to ensure that decarbonization benefits and does not disproportionately impact low-income 
communities. We recommend that CARB include in the Scoping Plan a commitment to proactively 
ensure that California’s residential building electrification efforts will benefit and not negatively 
impact low-income communities. We provide specific recommendations below.  

i. CARB must minimize building retrofit costs on low-income 
communities.  

 
We support CARB’s recommendations to strengthen building standards by mandating that 

new construction be all-electric. Such a mandate would serve to minimize investment in stranded 
assets of gas pipelines,285 expand and fund incentive programs and financial assistance for frontline 
communities,286 design utility rates to support building decarbonization,287 and expand consumer 
education efforts around the benefits and efficacy of building decarbonization.288 While these 
suggestions are a good starting point, CARB must ensure its building electrification measures for 
both new construction and retrofit projects do not bring unintended negative consequences on low-
income communities. 

  
First, CARB must use its authority to increase building retrofit funding for low-income 

communities and buildings occupied by low-income families. As noted in Appendix F of the Draft 
 

284 Draft Scoping Plan at 20. 
285 Id. at 24. 
286 Id. at 25, 34-26. 
287 Id. at 32. 
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Scoping Plan, CARB must implement broad, statewide actions to reduce retrofit costs.289 For 
example, investments in and subsidies for low-amperage water heating technologies would allow 
low-income communities and buildings to afford expensive electrical panel upgrades. Because 
low-amperage heating upgrades are currently possible only where occupants have limited heating 
needs, CARB should advocate for developing and increasing production of zero-emission 
appliances that are ready to fit within existing homes and match the current electrical capacity of 
existing buildings. We support CARB’s recommendation to adopt a “whole building approach” 
that pairs investments in building decarbonization investments with improvements to health and 
habitability improvements.290 Together, these strategies will achieve the most cost-effective range 
of benefits for renters and ensure that low-income communities throughout the state are supported 
in the transition.  

      
Further, CARB should collaborate with authorities like the CPUC, California Independent 

System Operator, the California Legislature, and the Governor’s Office to establish funding 
streams for infrastructure expansion and modernization in low-income and disadvantaged 
communities. In particular, we recommend CARB work with these authorities to advance funding 
streams prioritizing grid modernization through both the General Fund and ratepayer dollars, and 
ensure that costs included in the rate base are recovered equitably. The success of building 
decarbonization initiatives hinges on CARB taking an active role in developing a concrete and 
equity-focused approach to large-scale electric infrastructure upgrades in low-income and 
disadvantaged communities. These communities disproportionately rely on propane and suffer 
from poor quality of service. As such, CARB must prioritize infrastructure improvements that can 
support reliable and widespread building electrification.   

 
Similarly, CARB must use its authority to coordinate with agencies like the California 

Department of Housing and Community Development to develop performance standards for 
existing buildings, protect tenants from absorbing costs of decarbonization, and prioritize 
implementing these standards in large, corporate-owned buildings.291 As CARB acknowledged in 
the Draft Scoping Plan, performance standards for existing buildings can impact low-income 
communities and renters significantly.292   

 
Finally, the Draft Scoping Plan identifies research documenting instances of landlords 

using repair and maintenance requirements as a pretext for displacing tenants or increasing rent.293 
We share concerns that property owners could misuse decarbonization and retrofit policies to harm 
renters. We recommend that CARB revise Appendix D to encourage local jurisdictions to adopt 
and enforce anti-displacement policies, such as just-cause eviction, tenant right to counsel, tenant 
opportunity purchase acts, and tenant anti-harassment statutes, and ban the pass-through of 
decarbonization upgrade costs from building owners.294 The San Joaquin Valley Affordable 

 
289 Id. at 15. 
290 Id. at 16. 
291 Id. 
292 Draft Scoping Plan, Appendix F, at 28. 
293 Id. at 18. 
294 Chelsea Kirk, Los Angeles Building Decarbonization Tenant Impact and Recommendations, STRATEGIC 
ACTIONS FOR A JUST ECONOMY 4 (December 2021), https://www.saje.net/wp-content/uploads/2021/12/LA-
Building-Decarb_Tenant-Impact-and-Recommendations_SAJE_December-2021-1.pdf. 
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Energy Pilots, the SOMAH program, and the phased approach for New York’s Local Law 97 
provide examples of how local entities can implement tenant protections in future programs.295 

 
As CARB moves to implementing the Scoping Plan in 2023, we recommend CARB 

employ inclusive and accessible engagement processes and convene cross-sector working groups 
to hear from impacted stakeholders, including environmental justice communities, workers, and 
tenants, so that the most marginalized and impacted communities are prioritized in the transition.34 
Such actions are necessary complements to direct emissions reductions policies to ensure that 
tenants can remain in their homes with affordable rents.   

i. CARB must minimize rate change impacts on low-income 
communities. 
 

Although CARB is not responsible for electric rate oversight, the Scoping Plan’s 
decarbonization measures will likely alter electricity rates for all Californians, especially low-
income families. CARB should engage with the cross-sector working group to ensure that rate 
reform is implemented in an equitable manner that minimizes additional cost burdens on low-
income families. The CPUC is already considering income-based rates and utilities are in the 
process of designing all-electric rates. As a critical piece of CARB’s vision for California’s climate 
future, CARB must utilize the Draft Scoping Plan process to assess potential pathways for rate 
reform. 

 
Finally, the Draft Scoping Plan identifies research documenting instances of landlords 

using repair and maintenance requirements as a pretext for displacing tenants or increasing rent.296 
We share concerns that property owners could misuse decarbonization and retrofit policies to harm 
renters. Local jurisdictions should adopt and enforce anti-displacement policies, such as just-cause 
eviction, tenant right to counsel, tenant opportunity purchase acts, and tenant anti-harassment 
statutes, and ban the pass-through of decarbonization upgrade costs from building owners.297 The 
San Joaquin Valley Affordable Energy Pilots, the SOMAH program, and the phased approach for 
New York’s Local Law 97 provide examples of how local entities can implement tenant 
protections in future programs.298 

 
This presents an opportunity to work directly with community-based organizations and 

provide them with much-needed incremental funding to support tenants in understanding their 
rights and aiding enforcement of existing and future tenant protections. We recommend CARB 
employ inclusive and accessible engagement processes and convene cross-sector working groups 
to hear from impacted stakeholders, including environmental justice communities, workers, and 
tenants, so that the most marginalized and impacted communities are prioritized in the transition.34 

 
295 D. Shields, Lessons Learned (So Far) In Targeted Building Electrification, GRIDWORKS (2021), available at: 
https://gridworks.org/2021/09/lessons-learned-so-far-in-targeted-building-electrification/?author=3 ; Elise Hunter, 
San Joaquin Valley Pilots: Tenant Protection Principles & SOMAH Case Study, GRID ALT. (Jan. 30, 2019), 
available at:  https://www.cpuc.ca.gov/-/media/cpuc-
website/files/uploadedfiles/cpucwebsite/content/utilitiesindustries/energy/energyprograms/infrastructure/dc/grid-
alternatives-sjv-tenant-protection-jan30-19-v2.pdf. 
296 Draft Scoping Plan, Appendix F, at 18 
297 Kirk, supra note 294, at 12. 
298 See supra note 295 and accompanying text. 
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Such actions are necessary complements to direct emissions reductions policies to ensure that 
tenants can remain in their homes with affordable rents.    
 

b. We support CARB’s proposal to scale back natural gas infrastructure.  
 

We appreciate CARB’s statement that the transition to building decarbonization “must 
include the goal of trimming back the existing gas infrastructure so pockets of gas-fueled 
residential and commercial buildings do not require ongoing maintenance of the entire limb for 
gas delivery.”299 We fully support CARB’s effort to decommission existing gas infrastructure, and 
recommend that CARB prioritize doing so in low-income and environmental justice communities 
while supporting the transition to renewable energy in these communities.   

 
A recent report demonstrates that scaling back gas infrastructure is essential to achieving 

emissions reductions and avoiding stranded costs on low-income customers unable to electrify.300 
As Appendix F notes, the CPUC Staff Proposal recommends eliminating natural gas-related 
incentives for developers to defray costs of extending gas mains and service lines to all new 
buildings.301 Importantly, eliminating incentives and subsidies will also benefit low-income 
customers by eliminating the cost of LEAs from gas rates and residents of affordable housing to 
the extent removing incentives motivates all-electric rather than dual-fuel construction.302   
 

VIII. CARB Must Include an Analysis on the Effectiveness and Environmental Impacts 
of the Cap-and-Trade Program, and Consider Reforming Cap-and-Trade In This 
Scoping Plan.  

As noted in the Draft Scoping Plan, CARB states that the Cap-and-Trade program is a 
critical “part of the portfolio to achieve the state’s GHG reduction targets.303 However, CARB 
improperly defers analysis or evaluation of California’s Cap-and-Trade program until 2023, after 
the adoption of the Final Scoping Plan.304 CARB must take this opportunity to analyze the 
effectiveness, as well as the environmental impacts, of the Cap-and-Trade program. 

These analyses may give rise to new or modified regulatory measures and inform current 
and future decision-making related to the role of Cap-and-Trade in California. To facilitate 
informed policy solutions, further involve the public, and facilitate transparency, the Draft Scoping 
Plan must include robust analysis and modeling. The Draft Scoping Plan can also leverage existing 
analysis that has already identified major flaws in California’s Cap-and-Trade design and 
implementation. 

 
299 Draft Scoping Plan at 170. 
300 Gas Resource and Infrastructure Planning for California: A Proposed Approach to Long-Term Gas Planning, 
GRIDWORKS 7-8 (Jan. 2021), available at: https://gridworks.org/wp-
content/uploads/2021/01/CA_Gas_Resource_Infrastructure_Plan_Report_FINAL.pdf. 
301 Draft Scoping Plan, Appendix F at 23-24. 
302 CEJA et al., Opening Comments, Rulemaking 19-01-011, supra note 280 at 8. 
303 Draft Scoping Plan at 86. 
304 Id. at 87. 
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By failing to provide these analyses, CARB paints an incomplete picture of the efficacy 
and environmental and health impacts of the Scoping Plan. Further, it ignores substantial evidence 
of significant environmental impacts resulting from its implementation of Cap-and-Trade. Cap-
and-Trade leads to emissions of harmful co-pollutants from covered facilities, the majority of 
which are within half a mile of a disadvantaged community.305 Another report issued in fall 2016 
showed that the number of GHG-emitting facilities in an area is correlated with the percentage of 
people of color in that area.306 Further, as described in detail below, the continued issuance of 
offsets runs the risk of further jeopardizing these same communities. 

Consequently, CARB must also analyze and adopt reforms to Cap-and-Trade to reduce the 
program’s disproportionate air quality and other environmental impacts on low-income and 
disadvantaged communities. Although it is welcome information that Cap-and-Trade is likely to 
play a reduced role in California’s future climate policy,307 CARB fails to provide a compelling 
explanation for why the Draft Scoping Plan does not analyze or consider potential changes to the 
Cap-and-Trade program, particularly post-2030. Nor does it provide any firm guarantee that 
CARB will reduce the role of Cap-and-Trade through future regulatory processes. 

CARB has the necessary data to consider reforms to its Cap-and-Trade program during the 
Scoping Plan process. CARB’s failure to provide this data for public review and comment 
undermines the Board and public’s ability to comment on Cap-and-Trade in the context of other 
measures proposed in the Scoping Plans. Accordingly, we call for CARB Staff to adopt a revised 
Draft Scoping Plan that includes: (1) modeling and analysis of Cap-and-Trade’s efficacy and 
environmental impacts, and (2) consideration of potential reforms to its Cap-and-Trade program. 

a. CARB must analyze the extensive evidence demonstrating that Cap and Trade has 
not been effective in cutting GHG emissions. 

In 2017, California acknowledged that its implementation of Cap-and-Trade had not 
achieved any reduction in GHG emissions. In a programmatic analysis of Cap-and-Trade, the 
Legislative Analyst's Office (LAO) found that Cap-and-Trade has likely not contributed to recent 
emissions reductions: “the cap is likely not having much, if any, effect on overall emissions in the 
first several years of the program.”308 In the years following LAO’s findings, CARB’s 2018 and 
2019 data showed the same lack of progress in cutting GHG emissions. Through 2019—the most 

 
305 CAL. OFFICE OF ENV’T HEALTH HAZARD ASSESSMENT. TRACKING AND EVALUATION OF 
BENEFITS AND IMPACTS OF GREENHOUSE GAS LIMITS IN DISADVANTAGED COMMUNITIES 22-23 
(Jan. 2017), available at: https://oehha.ca.gov/media/downloads/environmental-
justice//impactsofghgpoliciesreport020322.pdf. 
306 Manuel Pastor et al., A PRELIMINARY ENVIRONMENTAL EQUITY ASSESSMENT OF CALIFORNIA’S 
CAP-AND-TRADE PROGRAM, UC BERKELEY 2, Table 1 (Sept. 2016) (“neighborhoods with a facility that 
emitted localized GHGs within 2.5 miles have a 22 percent higher proportion of residents of color and 21 percent 
higher proportion of residents living in poverty than neighborhoods that are not within 2.5 miles of such a facility. 
Neighborhoods within 2.5 miles of a facility are also more than twice as likely to be among the worst statewide in 
terms of their CalEnviroScreen score, a relative ranking of cumulative impact based on indicators of social and 
environmental stressors to health”), available at: 
https://dornsife.usc.edu/assets/sites/242/docs/Climate_Equity_Brief_CA_Cap_and_Trade_Sept2016_FINAL2.pdf. 
307 Draft Scoping Plan at 89. 
308 Mac Taylor, THE 2017-18 BUDGET: CAP-AND-TRADE, LEGIS. ANALYST’S OFF. 14 (Feb. 2017), 
available at: https://lao.ca.gov/reports/2017/3553/cap-and-trade-021317.pdf. 
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recent sector-by-sector emissions data available through CARB—most of California’s reductions 
in GHG emissions came from direct regulatory measures, as demonstrated by the graph below. 
However, CARB fails to acknowledge its documented failure to reduce GHG emissions through 
the Cap-and-Trade program. 

Indeed, as acknowledged by LAO, California’s emissions reductions are attributable to 
direct emissions reductions measures, including California’s Renewable Portfolio Standard. 

Outside of the electric sector, emissions at 
the end of 2019 were close to the same as—
or higher than—they were in 2011 when 
CARB adopted Cap-and-Trade. LAO further 
found that emissions reductions prior to 2011 
were largely attributable to reduced 
economic activity related to the 2008 
recession.309 

Cap-and-Trade’s failure to reduce 
emissions has garnered widespread attention. 
Bloomberg News recently published an 
article noting that Cap-and-Trade has failed 
to achieve significant reductions in GHG 
emissions:  

[N]early 10 years after “cap and trade” 
began, there’s little proof the system has had 
much direct impact on curbing planet-

warming pollutants. California has seen big cuts in greenhouse gas emissions — but such gains 
have little to do with the much-vaunted carbon market. As officials debate how to reach the state’s 
goal of zeroing out emissions by 2045, critics on both sides of the political spectrum say the market 
isn’t working.310 

Numerous scientific articles further highlight reasons why carbon trading systems could 
and did fail, including the extensive banking and overallocation of cheap emissions credits. As 
noted in these academic articles: 

The California climate regulator has called for cap-and-trade to deliver nearly half of the 
emission reductions needed to achieve the state’s legally binding limit on greenhouse gas 
emissions in 2030, making the program the single biggest driver of the state’s post-2020 
policy portfolio. However, the program’s supply of compliance instruments has 
persistently exceeded emissions subject to the program—a condition known as 
overallocation, which independent studies have projected may continue into the mid-
2020s. If market participants purchase and bank excess compliance instruments for future 
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310 David R. Baker, California Carbon Market Falls Short in Fight to Curb Emissions, BLOOMBERG (May 11, 
2022), available at: https://news.bloomberglaw.com/esg/california-carbon-market-falls-short-in-fight-to-curb-
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use, they may be able to comply with the program’s regulations while nevertheless emitting 
significantly in excess of the state’s legally binding 2030 limit (emphasis added).311 

At the time of its adoption, many parties accurately predicted Cap-and-Trade’s failure for 
several reasons. Chief among these were: (1) overallocation of emissions credits and distribution 
of free credits; (2) an insufficient price floor, resulting in cheap credits; (3) permitting polluters 
and speculators to bank credits; (4) circulation of credits that did not achieve actual emissions 
reductions, including credits that are not additional (i.e., credits distributed for  activities would 
have happened without Cap-and-Trade); and (5) fraudulent credits. Each of these design failures 
had repeatedly happened in European carbon trading markets.  

Despite CARB’s assurances to the contrary, California’s Cap-and-Trade replicated similar 
overallocation problems, allowing polluters to acquire and bank very cheap or free credits, 
absolving them of any obligation to take more effective actions to achieve emissions reductions.  

Indeed, CARB has designed these cheap credits into its design of Cap-and-Trade. Costs 
have frequently been as low as $10/ton, although speculative investment has also given rise to 
volatile price fluctuations.312 Nonetheless, even at its highest price, credit prices have not reached 
high enough levels to push serious energy change at covered facilities. The cost of emission would 
have to be far higher—between $100 and $250 per ton of CO2e—to have an effect. For example, 
analyses on the European Union carbon market have found that, to reach net zero by 2050, carbon 
costs must reach at least $100/ton. Another study by the International Energy Agency estimated 
that carbon prices must reach between $200 to $250 per ton of CO2e to achieve this same goal of 
net zero by 2050. 

By failing to set an appropriate emissions cap and pushing a glut of cheap emissions credits 
into circulation, California has sanctioned an ineffective Cap-and-Trade program that functions 
more as a pay-to-pollute system than as a functional regulatory program. Many studies and reports 
have evaluated these same issues over the years.313 

CARB has not and must review key studies and reports, including those described in this 
section, to analyze whether Cap-and-Trade has been effective in reducing emissions. Moreover, 
California jurisdictions have overseen failed experiments in emissions trading in other contexts. 
For example, in 1994, the South Coast Air Quality Management District (SCAQMD) implemented 
the Regional Clean Air Incentives Market (RECLAIM), an emissions trading market designed to 

 
311 Cullenward et al, Tracking banking in the Western Climate Initiative Program, 14 ENV’T RES. LETTERS 1 
(Nov. 14, 2019), available at: https://iopscience.iop.org/article/10.1088/1748-9326/ab50df/pdf. 
312 Jack Farchy et al., Hedge Funds Seek Riches in California’s Carbon Market, BLOOMBERG (Nov. 17, 2021), 
available at: https://www.bloomberg.com/news/articles/2021-11-17/hedge-funds-seek-riches-in-california-s-carbon-
market#xj4y7vzkg. 
313 See, e.g., Cullenward, supra note 312; McAllister, Lesley K., The Overallocation Problem in Cap-and-Trade: 
Moving Toward Stringency (2009). 34 Colum. J. Env’t L., 395, 397 (2009), available at: 
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1276405 (finding that all carbon trading programs evaluated in 
the U.S. and Europe suffered from overallocation either during earlier years, or in every year of the program); 
Christina Hood, Reviewing Existing and Proposed Emissions Trading Systems, Int’l Energy Agency (2017) (finding 
that unambitious goals, free allocations, overallocation, banking and other flaws caused trading programs to fail to 
achieve emissions reduction goals), available at: https://www.oecd-ilibrary.org/docserver/5km4hv3mlg5c-
en.pdf?expires=1654206452&id=id&accname=guest&checksum=952816EA646CA7B269126557F2F11685. 
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help the region achieve its goals of reducing NOx emissions. After a long legacy of failure to 
effectively reduce emissions, SCAQMD ultimately made the decision to sunset RECLAIM and 
replace it with prescriptive regulations. Rule 1109.1—which replaced RECLAIM—has achieve 
major reductions in NOx emissions, and will total approximately 8 tons per day, the largest 
industrial emissions reduction of NOx in the South Coast for decades.314 

Learning from SCAQMD, CARB must recognize in the Scoping Plan the abundant 
evidence that Cap-and-Trade is not working as intended. CARB cannot defer analysis of its Cap-
and-Trade program until 2023; rather, it must address these problems as part of the Scoping Plan 
process to ensure that California can achieve its climate targets and provide an accurate and reality-
based roadmap for California’s climate future. 

b. CARB fails to include adequate analysis on how Cap-and-Trade has contributed to 
statewide GHG emissions reductions. 

CARB fails to provide programmatic analysis, modeling inputs, or any other assessments 
that would demonstrate whether California’s Cap-and-Trade program is effective in reducing 
emissions. In February 2022, the Independent Emissions Market Advisory Committee (IEMAC) 
called for the Draft Scoping Plan to further assess inputs to the modeling related to Cap-and-Trade, 
including: 

[T]he approximate abatement potential of the [C]ap-and-[T]rade program, including 
offsets, and specifically evaluate the required level of the emissions cap to act as a 
backstop for meeting climate goals . . . an appropriate cap level (i.e., an appropriate 
allowance budget) is essential to achieving these goals and providing regulatory 
certainty—and thus a key input for modeling the abatement needed from other 
policies. IEMAC is concerned that none of the proposed Scoping Plan scenarios 
consider the level of the emissions cap or the rate at which it could decline.315  

CARB has not evaluated the abatement potential of Cap-and-Trade in the Draft Scoping 
Plan. Nor has it determined appropriate cap levels to verify additional reductions needed from 
other policies, as called for in the IEMAC report. As the IEMAC report notes, most of the 
emissions reductions thus far achieved are attributable to direct regulatory measures.316  

This information is critical, considering the well-above-expected banking of emissions 
credits through 2030. This raises questions about Cap-and-Trade’s ability to realize actual 
emissions reductions from sources covered by the emissions cap. Currently, there are over 310 
million allowances currently in circulation,317 an amount greater than the emissions reductions 
expected from the program over the coming decade.318 Further, “[a]n additional reserve supply of 
allowances totaling 274 million tons resides in public accounts and could also enter the market, 

 
314 S. Coast Air Quality Mgmt. Dist. Staff Report, supra note 66 at 6. 
315 Dallas Burtraw et al., 2021 ANNUAL REPORT OF THE INDEPENDENT EMISSIONS MARKET 
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depending on future prices.”319 It is unclear whether this glut of credits is a product of direct 
regulatory measures reducing emissions at covered sources, savings or investments in anticipation 
of a steadily decreasing emissions cap, or declines in operations of covered facilities related to the 
COVID-19 pandemic.320 

The abundant supply of emissions credits speaks to a fundamental failure in CARB’s 
market design, and undermines California’s Cap-and-Trade program. A robust abatement analysis, 
included in the Draft Scoping Plan, would shed light on future policy decisions related to the need 
for Cap-and-Trade through 2030. This coalition has advocated in past iterations of the Scoping 
Plan against implementation of Cap-and-Trade due to extensive evidence of its failures and harms. 
Now that we are further along the timeline of Cap-and-Trade failures and increasing climate 
catastrophe, there is a greater need than ever for CARB to provide clarity on the limitations of this 
program in meeting California’s 2030 goal and beyond. Otherwise, the Board will not have the 
requisite information to adopt effective and informed emission reduction measures in the Scoping 
Plan. 

c. CARB must reduce the use of carbon offsets to reduce community-level exposure 
to air contaminants. 

The Draft Scoping Plan notes that the 2021 updates to the Cap-and-Trade program have 
reduced the role of offsets from 8 to 4 percent, with half of these offsets required to provide direct 
benefits to California. “The reduction in the role of offsets in the program was in recognition of 
ongoing concerns raised by environmental justice advocates regarding the ability of companies to 
use offsets for compliance instead of investing in actions on site to reduce GHG emissions that 
could also potentially reduce criteria or toxic emissions.”321 Although CARB presents the reduced 
offset allowance as its response to environmental justice concerns, the 4 percent offset allowance 
is, in fact, the maximum number of offsets that may be issued under AB 398.322 

CARB’s continued reliance on offsets neglects to respond to harmful co-pollutants and 
further jeopardizes members of environmental justice communities. Despite finding “that 
companies that use the most offsets often own the facilities that contribute to local PM2.5 
exposure,” the Draft Scoping Plan ostensibly takes the position that it has not verified a causal 
relationship between the use of offsets and concentration of harmful co-pollutants in fence line 
communities.323 Although the Draft Scoping Plan reduces this discussion to a two-sentence 
footnote, it tellingly downplays the serious concerns related to offsets and local pollution sources 
raised by environmental justice advocates. Indeed, the OEHHA report cited in the Draft Scoping 
Plan is unequivocal: “four of the top five entities that use the most offsets own petroleum refineries, 
and refineries contribute more to PM[2.5] disparity by CES score and race/ethnicity than any other 
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sector.”324 This same report notes that emissions of PM2.5 from facilities that use offsets are more 
than two and a half times greater than from facilities that do not use offsets.325  

AB 398 requires CARB to prioritize disadvantaged communities when approving new 
offset protocols.326 This directive necessarily means that CARB must perform its duty to explore 
the link between use of offsets and community-level pollution impacts. While the Draft Scoping 
Plan acknowledges the disproportionate use of offsets in environmental justice communities, it 
embeds this fact in a brief two-sentence footnote and does not attempt to provide any further 
insight. CARB must reduce its use of offsets to ensure that Cap-and-Trade does not continue to 
harm disadvantaged communities, in compliance with its mandate under AB 398 and AB 32 to 
protect and not harm disadvantaged communities. 

IX. CARB Should Not Rely on Dairy Digesters and BioMethane, and Should Directly 
Cap Livestock Methane Emissions to Ensure Effective Reductions. 

      
CARB’s proposed strategies to reduce livestock methane will not put California on course 

to effectively methane derived from livestock operations and will undermine California’s efforts 
to achieve the 40 percent methane emission reduction from 2013 levels by 2030 target set forth in 
SB 1383.327 However, CARB proposes to significantly expand dairy digesters, which commodify 
and perversely incentivize the production of manure and, consequently, associated climate and 
environmental impacts. CARB also proposes to address enteric emissions through unproven and 
speculative technologies. Further, CARB evinces a misplaced reliance on a continued reduction in 
California’s population of cattle, despite the potential for this trend to be counteracted through 
CARB’s incentive programs encouraging increased production of manure by awarding low carbon 
credits and other subsidies. In effect, CARB’s proposed measures on livestock methane will 
perpetuate pollution and health impacts in already overburdened communities, in violation of both 
AB 32 and SB 1383.  
 

a. CARB’s assumption that building 380 additional dairy digesters will reduce 
methane emissions is unsupported. CARB also fails to adequately analyze the 
environmental and health impacts that will result from the proposed massive 
expansion.     

 
Under Alternative 3, CARB proposes to build 380 new dairy digesters on operations that 

have not implemented a manure management project by 2030.328 CARB assumes that dairy 
digesters capture and prevent the release of methane, but this assumption is unsubstantiated.329 
Rather than reducing methane emissions at the source, dairy digesters function only to capture and 

 
324 OEHHA, supra note 305 at 8. 
325 Id. 
326 Cal. Health & Safety Code § 38591.1(a). 
327 Cal. Health and Safety Code § 39730.5 
328 Draft Scoping Plan, Appendix H at 24 
329 Id. at 25. 
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commodify livestock methane from manure and, perversely, incentivize the creation of 
methane.330 Additionally, dairy digesters do not at all address methane from enteric emissions. 

 
Operating as a complement to subsidies for the development of dairy digesters, CARB’s 

Low Carbon Fuel Standard (LCFS) allows owners of dairy digesters and dairies to sell dairy-
derived biomethane (also referred to as factory farm gas) and low carbon credits for an inflated 
price, therefore incentivizing herd expansions, herd consolidations, and enteric methane 
emissions.331 Research shows that dairy revenue from LCFS biomethane sales rivals revenues from 
milk, ranging from one-third to half of total dairy revenues.332 Trade representatives have 
confirmed that California's subsidies and policies have created a lucrative market for manure.333 
Dairy digesters capitalize on, and thus encourage, the creation and accumulation of massive 
amounts of manure, which, in turn, produces significant methane emissions. 

 
The San Joaquin Valley, in particular, has seen increases in dairy herd sizes by as much as 

two-fold and at least one into the tens of thousands of dairy cows.334 Although these documented 
expansions of dairy herd operations give rise to significant concerns on CARB’s treatment of 
livestock methane emissions, opaque data reporting requirements and oversight on dairy herd sizes 
make it likely that several significant expansions are not or have not been documented; CARB’s 
Low Carbon Fuel Standard Program redacts information on dairy herd sizes in data available on 
dairies participating in the program. These massive herds cause myriad harms to local communities 
and the environment. For example, all 42 dairies in the industry’s own dairy groundwater 
monitoring program experience some degree of nitrate contamination.335 The majority of nitrogen 
loading comes from land application of manure, which digestion of manure does not address. The 
San Joaquin Valley, where most of these dairies are located, is famously known as one of the most 
PM2.5 and ozone-polluted air basins in the country,336 with air pollution from feed, fresh manure, 
and cow burps as leading sources of much of the volatile organic compounds and ammonia that 

 
330 See Public Justice et al., CAL. AIR RES. BD. PETITION FOR RULEMAKING TO EXCLUDE ALL FUELS 
DERIVED FROM BIOMETHANE FROM DAIRY AND SWINE MANURE FROM THE LOW CARBON FUEL 
STANDARD 24-26 (Oct. 27, 2021), available at: https://food.publicjustice.net/wp-
content/uploads/sites/3/2021/10/Factory-Farm-Gas-Petition-FINAL.pdf.  
331 Id. at 13-14. 
332 Aaron Smith, What’s Worth More: A Cow’s Milk or its Poop? UC DAVIS (Feb. 3, 2021), available at: 
https://asmith.ucdavis.edu/news/cow-power-rising; UNION OF CONCERNED SCIENTISTS, QUANTIFICATION 
OF DAIRY FARM SUBSIDIES UNDER CALIFORNIA’S LOW CARBON FUEL STANDARD (Sep. 2021). 
333McCully, Michael, Energy Revenue Could Be a Game Changer for Dairy Farms, HOARD’S DAIRYMAN, 
(Sept. 23, 2021), available at: https://hoards.com/article-30925-energy-revenue-could-be-a-game-changer-for-dairy-
farms.html.  
334 Given how opaque data on dairy herd sizes is, we assume there are several expansions that have not been 
documented. 
335 Central Valley Reg. Water Cont. Dist., Summary Representative Monitoring Report (Revised), Central Valley 
Dairy Representative Monitoring Program 6-10 (April 1, 2019), available at: 
https://www.waterboards.ca.gov/centralvalley/water_issues/confined_animal_facilities/groundwater_monitoring/srm
r_20190419.pdf.  
336 Rory Carroll, Life in San Joaquin valley, the place with the worst air pollution in America, THE GUARDIAN 
(May 13, 2016), available at: https://www.theguardian.com/us-news/2016/may/13/california-san-joaquin-valley-
porterville-pollution-poverty. 
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form the Valley’s air pollution.337 On top of this, factory farm gas actually increases ammonia 
emissions.338 

 
Moreover, the inadequacies identified herein render the Scoping Plan’s Draft 

Environmental Analysis (“Draft EA”) deficient under CEQA. While CARB's proposal to 
massively increase dairy digesters will directly and indirectly result in environmental and health 
impacts, CARB fails to adequately analyze these impacts in the Draft EA. The Draft EA fails to 
adequately disclose, analyze, and mitigate impacts to, among other resource areas, air quality, 
greenhouse gas emissions, water quality, biological resources, and agriculture and forest resources, 
from the Scoping Plan’s incentivization of dairy biogas. Promoting factory farm gas with windfall 
financial rewards has the perverse effect of actually increasing methane generation and 
entrenching the myriad co-pollutants and nuisances associated with ever larger dairies that would 
be producing this alternative fuel. CARB cannot ignore these serious environmental impacts.  

 

b. CARB must set regulatory caps on livestock methane emissions. 
  
Under AB 197, CARB is legally mandated to prioritize direct emissions reductions.339  

CARB also has the authority to directly regulate livestock methane starting in 2024 under SB 
1383.340 Unfortunately, CARB has failed to use this opportunity to fully explore and consider the 
direct regulation of the livestock methane sector. CARB must act on its authority to directly cap 
and regulate livestock methane emissions starting in 2024, in order to achieve California's 40% 
methane emission reduction goal. Planning for such a regulatory program must begin now, through 
the Scoping Plan process, to ensure that the Draft Scoping Plan paints an accurate portrait of 
California’s GHG emissions reductions efforts, and to leverage public engagement around the 
Scoping Plan. We provide additional details in our proposed Real Zero Alternative (Attachment 
A).  

      

X. CARB Must Adopt Ambitious Sustainable Agriculture and Pesticide Use 
Reduction Targets and Measures.  

 
We appreciate that CARB includes, for the first time, some measures and discussion 

relating to sustainable pest management and organic agriculture. These approaches are crucial to 
building a safer, more sustainable, and ‘climate-smart’ agricultural system. CARB also recognizes 
the importance of sustainably managed natural and working lands, including croplands, in 
fostering climate, air, water, soil, public health, and other co-benefits. We also appreciate some of 
the strategies that are incorporated into the Scoping Plan from the Climate Smart Strategy, 
including whole orchard recycling. 

 
337 Id. 
338 See Michael A. Holly et al., Greenhouse gas and ammonia emissions from digested and separated dairy manure 
during storage and after land application Agriculture, 239 AGRIC., ECOSYSTEMS & ENV’T 410, 418 (Feb. 15, 2017), 
https://doi.org/10.1016/j.agee.2017.02.007. 
339 Cal. Health & Safety Code § 38562.5. 
340 CARB has the ability to directly regulate livestock methane starting in 2024, per SB 1383. Cal. Health & Safety 
Code § 39730.7(b)(4). 
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Nonetheless, we recommend that CARB recommend stronger policies to achieve CARB’s 

and partner state agencies’ goals of reducing pesticide use and impacts, particularly in 
disadvantaged communities. We join our colleagues at Californians for Pesticide Reform and 
Pesticide Action Network in calling for: 

 
1. An accelerated and more ambitious organic agriculture target of 30% agricultural acreage 

being organically farmed by 2030; 
2. A measurable target of reducing synthetic pesticide use by 50% by 2030; 
3. A commitment by CARB to research, model and quantify health, climate and 

environmental benefits of pesticide use reduction; and 
4. The establishment and expansion of financial mechanisms that support pesticide reduction 

and ecological pest management that does not use synthetic pesticides 
 

While Alternative 3 includes a goal of increasing organic agriculture to 20% of all 
cultivated acres by 2045, this goal does not represent any additional increases in organic 
agriculture over a business-as-usual scenario. Based on the current rate of organic production in 
California, organic production would grow to more than 30% of total agriculture by 2045 even in 
the absence of any government incentives.341 Consequently, CARB should incorporate into the 
Draft Scoping Plan a more ambitious goal of 30% organic farming by 2030.  To realize the full 
potential of the greenhouse gas savings and reduce synthetic inputs resulting from organic 
agriculture, CARB must incorporate this stronger target into the Draft Scoping Plan.   

 
We also continue to urge CARB to include a goal of 50 percent reduction in synthetic 

pesticide use by 2030. Pesticide reduction is listed in the Draft as an intended outcome of climate-
smart agriculture and organic agriculture adoption. However, for CARB to achieve this outcome, 
CARB must ensure actual, measurable reductions in pesticide use. Residents across the state, 
including in ag-dominated regions like the San Joaquin Valley, have long been calling for direct 
reductions in synthetic pesticide use and “reducing harmful pesticide exposure.”342 Unless 
synthetic pesticide use reduction is incorporated into the 2022 Scoping Plan, the health impacts of 
synthetic pesticide exposure will continue to fall primarily on residents of color in California. 

 
Additionally, at a minimum, CARB should commit to researching, modeling and 

quantifying health, climate, and environmental benefits of pesticide use reduction. While CARB 
proposes to “conduct research on the intersection of pesticides, soil health, GHGs, and pest 
resiliency via a multiagency effort with [the California Department of Pesticide Regulations], [the 
California Department of Food and Agriculture], and CARB,” CARB does not model or analyze 
measures to reduce pesticide use or engage in this multiagency effort. Although we are interested 
in learning more about what type of research CARB currently plans to conduct on pesticides and 
GHGs, CARB currently has access to a wide body of existing research verifying the link between 
pesticides and GHG emissions.343 We also continue to advocate for a Community Support Fund 

 
341 CAL. DEP’T OF FOOD AND AGRIC., CALIFORNIA AGRICULTURAL STATISTICS REVIEW, 2019–2020 
(last visited June 24, 2022), available at:  
https://www.cdfa.ca.gov/is/organicprogram/pdfs/2019_2020_California_Agricultural_Organic_Report.pdf. 
342 Draft Scoping Plan at 202. 
343 Jones, C. D. et al., Quantification of Greenhouse Gas Emissions from Open Field-Grown Florida Tomato 
Production. 113 AGRIC. SYSTEMS 64-72 (Nov. 2012); Spokas K. & Wang D., Stimulation of nitrous oxide 
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overseen by the Department of Pesticide Regulation that provides direct prevention and protections 
from synthetic pesticide use by deploying strategies and technologies such as buffer zones, indoor 
home air purifiers/filters, tarping, personal protective equipment, and other actions that minimize 
synthetic pesticide exposure for residents of California. 
 

Lastly, we urge CARB to commit, in the Final Scoping Plan, to establishing and expanding 
financial mechanisms to support pesticide reduction and ecological pest management that does not 
rely on synthetic pesticides. The Proposed Scenario currently includes a goal to increase healthy 
soils practices, currently funded under the Healthy Soils Program at the California Department and 
Food and Agriculture. However, this program does not include any specific pesticide reduction 
goals or organic agriculture programs. As such, it falls on CARB to ensure the provision of  
additional funding to support these goals. 

 
 Thank you for considering our comments above and our separately-submitted Cross-
cutting Sector Comments on the Draft Scoping Plan. We hope to continue working with CARB 
staff and the Board to adopt a Scoping Plan that meets California’s climate and equity mandates 
to promote well-being for all Californians and our planet.  
 
 
Sincerely,  
 
Julia May, Senior Scientist  
Connie Cho, Attorney  
Gabriel Greif, Legal Fellow 
Communities for a Better Environment 
 
Shayda Azamian, Climate Policy Coordinator 
Leadership Counsel for Justice and Accountability  
 
Juan Flores, Community Organizer   
Center on Race, Poverty & the Environment  
 
Antonio Díaz, Organizational Director 
People Organizing to Demand Environmental and Economic Rights  
 
Marven E. Norman, Policy Specialist 
Center for Community Action and Environmental Justice    
 
Lucia Marquez, Associate Policy Director 
Sofi Magallon, Policy Advocate 
Central Coast Alliance United for a Sustainable Economy 
 
Amee Raval, Policy and Research Director 
Asian Pacific Environmental Network 

 
production resulted from soil fumigation with chloropicrin, 37 ATMOSPHERIC ENV’T, 3501, 3507 (Aug. 2003)  
https://doi.org/10.1016/S1352-2310(03)00412-6. 
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Eric Romann, Director of Strategy and Campaigns 
Physicians for Social Responsibility-Los Angeles    
 
Agustin Cabrera, Policy Director 
Strategic Concepts in Organizing and Policy Education 
 
Neena Mohan, Climate & Air Campaign Manager 
California Environmental Justice Alliance 



Attachment A: Real Zero Alternative - June 2022

Sector

Alternative 1 Alternative 3 Real Zero Alternative

Carbon Neutral by 2035 Carbon Neutral by 2045

Carbon Neutral by 2045
80% - 92% GHG reductions by 2045*
*The majority of our recommendations are based on most ambitious scenario in E3's 2020 
Achieving Carbon Neutrality Report, which if implemented would result in 80-92% statewide GHG 
emissions reduction from 1990 levels by 2045. We note below policy measures that were 
recommended in that report. 

Tr
an

sp
or

ta
tio

n

VMT
VMT per capita reduced 25% below 2019 
levels by 2030, and 30% below 2019 levels by 
2035

VMT per capita reduced 12% below 2019 levels 
by 2030 and 22% below 2019 levels by 2045

VMT per capita reduced 25% below 2019 levels by 2030, and 30% below 2019 
levels by 2035¹

LDV ZEVs
100% LDV sales are ZEV by 2030 100% LDV sales are ZEV by 2035 100% LDV sales are ZEV by 2035, and at least 75% LDV sales are ZEV by 

2030²

Truck Heavy-Duty ZEVs 100% of MD/HDV sales are ZEV by
2030

100% of MD/HDV sales are ZEV by 2040 100% of MD/HDV sales are ZEV by 2035³;
100% of all transit buses ZEV by 2030

Port Operations

100% of cargo handling equipment is zero-
emission by 2030; 
100% of drayage trucks are zero-emission by 
2030

100% of drayage trucks are zero emission by 
2035

100% of drayage trucks are zero emission by 2030³;
100% of cargo handling equipment is zero-emission by 2030⁴

Vehicle Early Retirements LDV: 16M 5 - 16 yr. old 
MD/HDV: 1.4M 5 - 16 yr. old

N/A HDV: ~131,000 13 - 18 yr. old trucks⁵

Fo
ss

il 
Fu

el
s

Oil & Gas Extraction Phase out operations by 2035 Phase out operations by 2045** Phase out operations by 2035

Petroleum Refining

Phase out production by 2035 in line with 
petroleum demand

CCS on majority of operations by 2030
Production reduced in line with petroleum 
demand

Phase out production by 2045³

Petroleum Refining Remaining

2035: 0% 
2045: 0%

The Draft Scoping Plan contains inconsistent data 
regarding refinery emissions.     

2035: Proportional based on planning³
2045: 0%³

Total CCS Needs
(Industrial & Refining)

2035: <1MMT 
2045: <1MMT

2035: 10MMT 
2045: 4MMT

2035: <1 MMT
2045: <1 MMT

E
le

ct
ric

ity Electricity Generation

GHG target of 23 MMTCO2e in
2030, and 0 MMTCO2e in 2035

GHG target of 38 MMTCO2e in 2030, and
24 MMTCO2e in 2045

GHG target of 0 MMTCO2e in 2035;
Total load coverage;
Renewable Portfolio Standard (RFS)-eligible and zero carbon resource 
generation, and no new gas build or expansion. Instead, scale up peak shaving 
measures;
No CDR/CCS in electric sector

Annual Build Rates
Solar: 10GW 
Battery: 5GW

Solar: 7GW 
Battery: 2GW

Solar: 6 GW 
Wind: 1.5 GW
Battery: 4 GW 

B
ui

ld
in

g 
D

ec
ar

b

Existing Residential Buildings

80% of appliance sales are electric by 2025; 
100% of appliance sales are electric by 2030;
All buildings retrofitted to electric appliances 
by 2035

80% of appliance sales are electric by 2030;
100% of appliance sales are electric by 2035;
Appliances are replaced at end of life

100% of appliance sales are electric by 2030³;
Establish and fully fund programs for no/little up front cost retrofits 
(weatherization, efficiency, conservation, demand management / load shifting, 
efficient electric appliances) for low-income communities by 2025;
Retrofit 50% of all existing residential buildings (replace gas-fired space 
heating, A/C and water heaters with efficient electric heat pump appliances) by 
2035; 
100% of existing residential buildings retrofitted by 2045;
All gas end uses retired by 2045³

Residential Early Retirements 7M electric homes. Appliances 5-16 yr old N/A No recommendation

In
d

u
st

ry
 a

n
d

 A
gr

ic
u

lt
u

re

Agriculture Energy Use 50% energy demand electrified by 2030, and 
100% by 2035

25% energy demand electrified by 2030, and 75% 
electrified by 2045

No recommendation

Low Carbon Fuels for Buildings 
& Industry 

RNG directed to Cement facilities by 2035 In 2030s RNG blended in pipeline Renewable 
hydrogen blended in natural gas pipeline at 7% 
energy (~30% by volume), ramping up between 
2030 and 2040

No RNG use and no hydrogen blending for use in buildings 

Non-Combustion Methane 
Emissions

No additional landfill or dairy digester methane 
capture;
Rate of dairy herd size reduction increases 
compared to historic levels

Increase landfill and dairy digester methane 
capture;
Moderate adoption of enteric strategies by 2030

Directly regulate and enforce necessary decreases in livestock methane 
emissions to achieve 40% reduction target set forth in SB 1383;
Accelerate alternative, sustainable farming models that will also help sustain 
farm production, starting 2024;
Remove incentives for dairy biogas⁶; 
Disontinue dairy digester program and retire dairy digesters at latest by 2030;
Redirect millions in funding to further develop regenerative, agroecological 
programs;
Significantly reduce density of the California's dairy herd, which is necessary to 
support manure management techniques that do not incentivize methane 
production; 
Limit alternative manure management projects to only those that reduce 
methane production at the source

Residual Carbon Emissions

Current global DAC 0.01MT/year

2035: 48MMT 
2045: 37MMT

2035: 0MMT 
2045: 100MMT

2035: 0 MMT
2045: X for residual MMT³

The most ambitious pathway in the Carbon Neutrality Report estimated a remainder of 33 MMT 
CO2e by 2045, representing a 92% reduction in gross emissions relative to 1990 levels.

1. CAL. STATE TRANSP. AGENCY, CALIFORNIA TRANSPORTATION PLAN 2050 91 (Feb. 3, 2021), available at:  https://dot.ca.gov/-/media/dot-media/programs/transportation-planning/documents/ctp-2050-v3-
a11y.pdf.
2. This recommendation is consistent with our advocacy in CARB's Advanced Clean Cars II rulemaking process.
3. ENERGY & ENVT’L ECON. INC. (E3), ACHIEVING CARBON NEUTRALITY IN CALIFORNIA: PATHWAYS SCENARIOS DEVELOPED FOR THE CALIFORNIA AIR RESOURCES BOARD (Oct. 2020), available 
at: https://ww2.arb.ca.gov/sites/default/files/2020-10/e3_cn_final_report_oct2020_0.pdf.

4. PORT OF SAN DIEGO, MARITIME CLEAN AIR STRATEGY (Oct. 2021), available at: https://pantheonstorage.blob.core.windows.net/environment/20211214-Final-MCAS.pdf.
5. This recommendation is based on the Coalition for Clean Air's Truck Retirement Proposal to CARB in July 2021.
6. Michael Sainato, "California subsidies for dairy cows’ biogas are a lose-lose, campaigners say," The Guardian (Feb 4, 2022), available at: https://www.theguardian.com/environment/2022/feb/04/california-
subsidies-biogas-dairy-cows-emissions-climate; Petition for Rulemaking to Exclude All Fuels Derived From Biomethane From Dairy and Swine Manure From The Low Carbon Fuel Standard, available at: https:
//food.publicjustice.net/wp-content/uploads/sites/3/2021/10/Factory-Farm-Gas-Petition-FINAL.pdf. 
** It is unclear whether CARB affirmatively proposes this measure, due to other contradictory statements in the Draft Scoping Plan. 
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April 4, 2022 
 
California Air Resources Board  
1001 “I” Street  
Sacramento, CA 95814 
 
Energy + Environmental Economics (E3) 
44 Montgomery Street, Suite 1500 
San Francisco, California 94104 
 
Submitted through CARB Portal 
 
 
Re: CARB Draft Scoping Plan: AB32 Source Emissions Initial Modeling Results  
 
To CARB and E3 Representatives: 
 
Communities for a Better Environment (“CBE”) submits the following comments on the CARB Draft 
Scoping Plan: AB32 Source Emissions Initial Modeling Results (“Initial Modeling Results”) presented by 
E3 at the California Air Resources Board (“CARB”) Public Workshop on the 2022 Scoping Plan Update 
– Initial Modeling Results Workshop on March 15, 2022. The comments focus on the Petroleum Refining 
and associated Hydrogen Production sector.1  (Note that we are separately commenting about the 
electricity sector.) We request the publication of the detailed input assumptions used in the modeling soon 
as possible, even if only available in draft form.  
 
CBE is a statewide environmental justice (“EJ”) organization with a strong focus on addressing the fossil 
fuel energy sources that heavily pollute the California communities of Wilmington, Southeast Los 
Angeles, East Oakland, Richmond, and surrounding areas where we organize, live, and work. Climate 
change, smog, and toxic emissions severely and disproportionately impact our communities, including oil 
refineries, oil wells and drilling, power plants, transportation and other sources.  
 
Despite our appreciation for the modeling work and presentation from E3, we are disturbed by the glaring 
omission of detailed written information explaining critical underlying input assumptions of the 
PATHWAYS modeling results. During the Q&A portion of the March 15 workshop, CARB indicated it 
does not intend to correct this serious flaw in the public process and plans to release that information 
alongside the draft Scoping Plan.  At best, failing to disclose such critical assumptions creates fertile 
ground for extremely unrealistic concepts that skews public discourse and creates a bias for poor 
decision-making.  Without this information, the public is left to speculate.  Furthermore, it is essential that 
CARB disclose and ultimately revise its assumptions for the refinery sector. A recent OEHHA analysis 
indicated that communities living around refineries and hydrogen plants have seen an increase in GHG 
and PM2.5 toxic emissions during the period of the Cap and Trade program.2  Four of the top five entities 

 
1 SP22-MODEL-RESULTS-E3-PPT.PDF, available at: https://ww2.arb.ca.gov/resources/documents/2022-scoping-
plan-update-initial-modeling-results-workshop.  
2 Office of Environmental Health Hazard Assessment (OEHHA), Impacts of Greenhouse Gas Limits Within 
Disadvantaged Communities: Progress Toward Reducing Inequities, Feb. 2022, Table 2. Direction of Emission 
Changes at Facilities Near High-Scoring CES Communities Varies by Pollutant and Sector (2018 Compared to 2012 
Emissions), p. 38 
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that use the most offsets own petroleum refineries.3  The 2022 Scoping Plan must use the best available 
evidence to provide a clear path forward for the refining sector and refinery communities. 
 
In the case of the Petroleum Refinery sector, the lack of real-world technical evidence to support the 
assumptions risks premature, or worse, predetermined policy decision-making.  The comments below ask 
questions regarding the reasoning and inputs behind several key results and figures. These include:  

• the assumed carbon capture rates on individual pieces of equipment and across a whole refinery,  

• the lack of evidence of operational and comparable carbon capture and sequestration (“CCS”) 
systems at existing refineries,  

• hypothetical CCS-driven emission reduction timelines which inexplicably start immediately,  

• non-CCS versus CCS starting points,  

• assessment of major physical constraints for siting CCS equipment at California refineries,  

• and accompanying safety implications, for starters.   
 
 

I. Present capture rate assumptions and emissions reductions results for petroleum 
refining GHGs indicate alarming need for disclosure of additional assumptions and 
rigorous review of corresponding evidence base. 

 
A. REQUEST FOR RESPONSE: Please clarify the “90% CCS capture” percentage 

assumption in the context of a whole refinery’s emissions.   
 

1. Please detail the total percentage of the overall refinery that is assumed to be covered 
by CCS,  
 

2. Please detail which parts of the refinery are assumed covered by CCS, including oil 
refinery hydrogen plants.   

 
3. Please also refer to Table 2-1 of the South Coast 1109.1 report, later excerpted, which 

lists hundreds of different major refinery combustion equipment (heaters, boilers, 
incinerators, turbines, FCCUs, calciners, flares, etc.).  Did the modeling consider the 
feasibility of applying CCS to such a complex set of equipment at California 
refineries, when determining the percentage of emissions covered by CCS?  Please 
detail which specific types of the listed equipment are assumed covered. 

 
4. Please explain whether or how much capture may occur over combustion sources, 

and whether the percentage is only for carbon dioxide or additionally methane 
fugitive emissions and other pollutants.  Please provide the detailed accompanying 
spreadsheets used for the relevant portions of the GHG inventory. 

 

 
3 Id. at 8 
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5. Please provide citations on the basis of the assumption that 90% of emissions are 
captured, where CCS is applied within a refinery, and also identify all existing and 
operational refinery CCS systems in place in the U.S. and in California that can help 
assess the validity of the modeling assumptions. 

 
During an Environmental Justice Advisory Committee (EJAC) Fossil Fuel Transportation 

Working Group, CARB staff indicated the Quest carbon capture and storage project in Alberta provided 
CARB with a basis for understanding CCS on refineries.  We highly discourage CARB from relying on 
the existence of this project to validate the idea of investing in CCS on refineries generally.  The project 
cost $1.35B (of which $865 Million came from the Canadian government4) and only captured a third of 
the upgrader’s emissions. And despite initially claiming that its project Polaris would capture more than 
90% of emissions,5 Shell now states that it is only expected to capture up to 40% from the refinery as a 
whole and up to 30% from the chemicals plant.6  We request an explanation for the capture assumption 
that addresses which part of the Quest project data CARB has considered, if at all.  
 

B. REQUEST FOR RESPONSE: Please explain the reasoning behind the starting time 
and levels of emission reductions results in scenarios with CCS. 

 
To assist comments on the oil refining sector, below is an annotated version of the graph on 

refining emissions as presented on Slide 10 at the workshop on March 15, 2022.  This graph includes 
projected emissions in the four Alternatives (“Alt”) scenarios 1-4, plus BAU (“Business As Usual”).   

 
We interpret this graph to mean, as recommended by the Environmental Justice Advisory 

Committee (“EJAC”), Alt 1 for refineries does not include CCS.  As a result, there is only one Alt 1 line 
shown, whereas Alts 2-4 are shown both with and without CCS.  The three closely grouped solid lines 
which fall quickly prior to 2030 are Alts 2-4 with CCS.  The dotted lines are Alts 2-4 without CCS.  
 

 
4 https://sequestration.mit.edu/tools/projects/quest.html  
5 See: https://www.cnbc.com/2022/01/24/shell-ccs-facility-in-canada-emits-more-than-it-captures-study-says.html 
“The hydrogen projects we’re planning – like Polaris – will use a new technology that captures more than 90% of 
emissions.” 
6 See: https://www.shell.ca/en_ca/media/news-and-media-releases/news-releases-2021/shell-proposes-large-scale-
ccs-facility-in-alberta.html  



 

4 
 

 
 
 
Given that no CCS units currently exist at California oil refineries, and for reasons further detailed 
below, this sharp decline indicates magical thinking around the current state of California refineries and 
refinery carbon capture technology. 
 

6. Please provide any underlying evidence base for the assumption that results in all 
three scenarios with CCS (Alternatives 2-4, shown as three tightly-grouped solid 
lines above) rapidly declining through 2030, starting immediately.   

 
7. Please explain why non-CCS scenarios and CCS scenarios use different starting 

points of emissions.  Why do CCS scenarios begin earlier at a lower level of refinery 
emissions (which might reflect low refinery production and emissions during the 
pandemic), yet all the non-CCS scenarios start at the higher level, apparently after 
refinery production and emissions increased again.  Or is there another reason for the 
spike in emissions after 2021? 

 
 

II. Carbon capture of high percentages of refinery carbon emissions is unlikely at 
refineries due to their complexity, and the infeasibility of adding controls to hundreds of 
massive combustion units and thousands of fugitive sources. 

 
Setting any assumptions for a new technology for refineries must be, at least in part, informed by the 
immensely complex and large physical scale of oil refinery emissions sources and controls.  Just last fall 
2021, the South Coast Air Quality Management District (SCAQMD) adopted Regulation 1109.1 to 
address high emissions of Nitrogen Oxides (NOx) at oil refineries after years of rule development, and 
also after decades of failure of the NOx pollution trading program in the South Coast called RECLAIM.   
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This is relevant to the Scoping Plan analysis and modeling, because NOx is another combustion pollutant 
emitted with CO2 when hydrocarbon fuels are burned or otherwise used at oil refineries.7  As a result, the 
data collected on these combustion sources, and the engineering difficulties in siting emissions controls, 
is also at issue in the Scoping Plan process related to evaluations of Carbon Capture equipment. 
 
The South Coast District performed an updated assessment of the numbers and types of individual 
combustion units at South Coast refineries.  As the largest oil refining region in California, it serves as a 
ready example of statewide issues and source of critical insights.  The next largest region is the Bay Area, 
with additional substantial refining activities in Bakersfield and Santa Maria.   
 
The South Coast 1109.1 regulation staff report included the following graphics, charts, and tables 
identifying the large number of major refinery and refinery hydrogen plant sources at play in the South 
Coast alone.  Figure 5 for instance identifies 9 petroleum refineries, 3 small refineries, and 4 related 
Hydrogen Plants and Sulfuric Acid Plants that are substantial emissions sources (p. 2-1): 
 

 
 
The SCAQMD report identified hundreds of major combustion sources within these facilities. Each 
one is massive - one refinery heater can combust as much fuel in an hour as four homes using 
natural gas burn in a year.8 For a visual, the google map below shows two massive coker heaters at the 
Marathon (Tesoro) Wilmington refinery, out of the hundreds of combustion units at South Coast 
refineries and related operations. They dwarf the warehouses and container units seen across the channel 
and hide multiple burners inside.  The NOx, CO2, and other pollutants emitted through the tall stacks are 
invisible. 
 

 
7 For example, SCAQMD Rule 1109.1 staff report, p. A-1 describes combustion reactions resulting on both NOx 
and CO2 emissions, such as Fuel NOx Formation (R-N + O2 → NO, NO2, CO2, H2O, trace species), or Prompt 
NOx Formation (R + O2 + N2 → NO, NO2, CO2, H2O, trace species). 
8 A million BTUs (British Thermal Units) of heat content is present in approximately 1000 cubic feet of 
natural gas (which varies a little in energy content). “In 2012, the average U.S. home consumed 61,200 
cubic feet of natural gas (or 62.7 million Btu).” (American Gas Association Playbook, 2015, p. 78)  So a 
refinery heater rated at 250 million BTUs per hour can burn the same amount of fuel hourly as about 4 
homes burn in an entire year. (250/62.7 =~4) 
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Google map of Marathon LA Refinery  
 
For an idea of the complexity of refineries in the Wilmington / Carson / W. Long Beach area, here are a 
few refinery views from google maps: 
 

        

Panning further out shows the extreme density of the area, with 5 oil refineries (two Marathon, two 
Phillips 66, and one Valero), numerous warehouses and other industrial facilities, thousands of homes, 
and numerous schools and sensitive receptors: 
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Table 2.1 from the South Coast staff report below identifies 228 Process and SMR9 heaters and boilers in 
the South Coast, plus 56 other combustion units. (p. 2-3) 
 

 
 
When faced with regulating the many combustion sources, oil refiners complained of the need for long 
timelines.  The final rule includes implementation through 2035, fourteen years after adoption, in addition 
to a 3-year rulemaking process. 
 
These issues illustrate the complexity of the detailed rulemaking process, engineering and design, and 
construction of complex oil refinery emissions controls.  These realities underline the absurdity of 
setting modeling assumptions (even if space could be found), that assume non-existent CCS 
technologies can be quickly constructed and implemented across broad parts of California oil 
refineries.  This is to say nothing of the high costs.   
 
 

III. Carbon capture at scale is unrealistic at California refineries due to major limitations in 
physical space at oil refineries. 

 
During many regulatory proceedings, oil refineries have successfully argued against adding 

pollution controls, based on physical space limitations.  For example, SCAQMD relaxed the originally 
 

9 Steam Methane Reforming 
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proposed NOx standard under Regulation 1109.1 from the demonstrated achievable level of 2 ppm, up to 
5ppm and higher.  Refiners claimed it would require additional stages of Selective Catalytic Reduction 
(SCR) equipment to meet the 2ppm standard, without sufficient physical space available.  The same 
combustion sources at refineries which emit NOx are also major emitters of GHGs – including hundreds 
of Boilers & Heaters identified in South Coast rulemaking.  

 
The space issue was not a small or rare complaint. The Staff Report for SCAQMD Rule 1109.1 

(Heaters and Boilers and Other Refinery Combustion Sources) identified widespread industry and Air 
District concerns about space constraints in extremely old facilities.10  As reported in the Staff Report, the 
Fossil Energy Research Corporation Assessment (FERCo) conducted site visits to the five major 
refineries, Chevron, Marathon (Tesoro Refinery), Phillips 66, Torrance, and Valero, to evaluate and 
discuss facility constraints and challenges of implementing SCR on specific refinery systems.  The main 
concern refinery stakeholders frequently raised to staff was the issue of space and the ability to install 
post-combustion control.11  Based on the site visits, FERCo concluded that all the facilities exhibited 
space limitations to varying degrees.  Not all open space that surrounds a unit is available for an SCR 
system, as open space may be necessary for maintenance work and thus, safety.12  As a result, advanced 
technology, engineering, and design for additional pollution controls are required specifically to address 
space constraints.13  The cost for two facilities operating around 8 ppmv NOx to upgrade and meet 8 
ppmv NOx was approximately $1 million to $3 million, but to completely replace the SCR or add new 
technology to meet 2 ppmv while addressing space constraints ranged from $75 million to $220 
million.14   
 
 Another important example includes the South Coast Rule 1410 rulemaking process, which 
would have banned the use of deadly Hydrogen Fluoride or Modified Hydrogen Fluoride at two South 
Coast refineries.  This regulation was killed by industry complaints, despite the County of LA’s Health 
Dept. stating that the use of this chemical caused the risk of severe injury or death to a million people in 
the region. Despite the dire need for regulation, one reason given by the industry opposing the regulation 
was space constraints at the Valero Wilmington refinery: “Of particular note, available plot space 
adjacent to the existing HF alkylation unit was identified as a key criteria for success; as the District is 
well aware, such plot space does not exist at the Wilmington Refinery.”15 

 
10 “The affected refineries were built 50 to over 100 years ago and while equipment has changed over the years, 
most of the equipment affected by the rule is old and the spacing configuration of the sites are dense. Thus, to 
install pollution control requires creative engineering and design to accommodate the space necessary and perform 
properly. Some projects currently taking place involve building vertically requiring deep earth pylons to support the 
structure housing the control technology or constructing complex ducting to house the SCR catalyst beds that stretch 
long distances horizontally away from the basic equipment”, p. 2-19; “Replacing conventional burners with LNB or 
ULNB often requires special attention because of the flame dimensions and limited space within a refinery process 
heater,”  p. A-6; Refinery stakeholders immediately raised the concern that staff did not consider space availability 
and constraints for this type of design. Refineries cannot accommodate a second SCR reactor which makes the 
alternative pathway not technically feasible,  p. B-20. 
11 p. 2-47. 
12 “Despite the space limitations, some facilities have devised several workarounds such as vertical SCR orientation, 
running ductwork over existing roadways, and replacement of air heaters with SCR reactors. In addition, FERCo 
also identified that the locations or sites for SCR installations may hold many unknowns such as electrical capacity 
for the SCR and uncertainties that can complicate foundation work such as underground pipes,”  p. 2-47. 
13 p. 2-36. 
14 p. 2-36. 
15 Valero letter to AQMD, Sept. 18, 2017 to Susan Nakamura, South Coast Air Quality Management District, In 
response to August 23 PR1410 Working Group Meeting, p. 2, available at: https://www.aqmd.gov/docs/default-
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Especially after the adoption and planning of broad application of SCR (Selective Catalytic 

Reduction) controls for NOx, oil refinery real estate will be even more constrained.  The record in these 
proceedings illustrates the foolishness of assuming that additional end of pipe emissions controls are a 
feasible choice even with regard to a well-established technology, unlike CCS, which does not exist at 
California refineries. 
 
 
 

IV. Oil and chemical plant risk assessment literature states that increasing oil refinery 
density also increases dangers during fires and explosions.  

 
Oil and chemical industry risk management literature also identifies the need to maintain adequate space 
for safety at oil refineries (which already regularly have major explosions and fires).  For example, an 
analysis called Oil and Chemical Plant Layout and Spacing found: 

Loss experience clearly shows that fires or explosions in congested areas of oil and chemical 
plants can result in extensive losses. Wherever explosion or fire hazards exist, proper plant 
layout and adequate spacing between hazards are essential to loss prevention and control. Layout 
relates to the relative position of equipment or units within a given site. Spacing pertains to 
minimum distances between units or equipment. 16 

While this analysis identified many specific hazards, it recommended performing detailed site by site risk 
analysis, and identified general comments about access between process units. We have excerpted some 
recommendations to illustrate the complexity of the safety issues, but also request that CARB and 
modelers consider the entire document and its implications for realistic assessment of added CCS at oil 
refineries.  Importantly, the final recommendation on this list, which was highlighted in bold by the 
authors, stated:  “Do not consider the clear area between units as a future area for process 
expansion.” 

Provide access roadways between blocks to allow each section of the plant to be accessible from 
at least two directions.  

• Avoid dead end roads. • Size road widths and clearances to handle large moving 
equipment and emergency vehicles or to a minimum of 28 ft (8.5 m), whichever is 
greater.  

• Maintain sufficient overhead and lateral clearances for trucks and cranes to avoid hitting 
piping racks, pipe ways, tanks or hydrants.  

• Do not expose roads to fire from drainage ditches and pipeways.  

 
source/rule-book/Proposed-Rules/1410/1410-comment-letters/valero-2017-09-18-working-group-meeting-
5.pdf?sfvrsn=6 
16 Property Risk Consulting Guidelines, A Publication of AXA XL Risk Consulting,  PRC.2.5.2, Copyright  2020, 
AXA XL Risk Consulting, available at: https://axaxl.com/prc-guidelines/-/media/axaxl/files/pdfs/prc-guidelines/prc-
2/prc252oilandchemicalplantlayoutandspacingv1.pdf?sc_lang=en&hash=996EA28071174510C4DA5D35102A922
2 
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• Slightly elevate roads in areas subject to local flooding. • Locate hydrants and monitors 
along roads to allow easy hook-up of firefighting trucks.  

• Provide at least two entrances to the plant for emergency vehicles to prevent the 
possibility of vehicles being blocked during an incident, e.g., open bridge, railway.  

• Plan and implement a “Roadway Closure” permit system authorized and controlled by 
site Emergency Response personnel as part of the site impairment handling system. 

Provide spacing between units based upon the greater of either Table 1 or a hazard assessment. 
The space between battery limits of adjoining units should be kept clear and open.  

Do not consider the clear area between units as a future area for process expansion. 

 
Thus, increases in hazards at oil refineries through broad application of CCS at the hundreds of 
combustion units at oil refineries represents a new safety hazard, increasing the risk for workers and 
neighbors. 
 
 
  

V. CARB Should Request New Modeling to Reflect a 2045 Phasedown Target Without 
CCS to Support a Commitment to a Statewide Plan to Manage Refinery Phasedown. 

 
 
 Ultimately, we urge CARB to begin crafting new modeling assumptions for the refining sector.  
We support the EJAC recommendation to model a 2045 phaseout date without the use of CCS.  Currently,    
the initial modeling results are rife with cognitive dissonance between phasing out fossil fuel 
transportation while allowing oil refineries to continue operating in disproportionately pollution burdened 
communities of color.   

 
 California must lead by choosing modeling inputs that reflect the values of environmental justice 
and which will succeed in truly addressing impending climate disaster.  Fossil fuel corporations 
repeatedly and regularly state to investors their intentions to expand exports of transportation fuels 
produced at California oil refineries (including gasoline, diesel, etc.), to add emissions during a climate 
crisis.  Exporting outside of California over the Pacific Rim, prolonging the life of otherwise stranded 
assets which carry multi-billion dollar clean up liabilities, leaves California environmental justice 
communities holding the bag of continued harmful toxic emissions and eventual remediation liabilities or 
workers’ pension losses at the point of bankruptcy.  For a just and equitable transition, CARB must sound 
the alarm on the need for a fossil fuel worker and community safety net and commit to develop a plan by 
2024 to manage the decline and coordinate the phasedown of California oil refineries by 2045.  As the 
EJAC recommendations discussed and the comments above reflect, the oil refineries are enormously 
complex and require thoughtful and rigorous planning now.   
 

We appreciate the hard work involved in this modeling, including the many valid assumptions 
and results that do appear. However, the public, both community-based organizations and corporations 
alike, need transparent access to the assumptions used and to understand which parts are unchangeable 
technical matters and which are a matter of policy choice.   
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We look forward to the background documentation so we can more fully comment in the future. 
 
 
Sincerely; 
 
 
Julia May, Senior Scientist, CBE Connie Cho, Associate Attorney, CBE 
 
Kiran Chawla, JD/PhD Candidate, ’24,  
Stanford Environmental Law Pro Bono Project 
 



Phyllis Fox, Ph.D., PE 
Environmental Management 

745 White Pine Ave. 
Rockledge, FL 32955 

 
Julia May  
Senior Scientist 
Communities for a Better Environment 
6325 Pacific Blvd.  
Huntington Park, CA 90255 
 
Dear Ms. May: 

As you requested, I have reviewed the Draft Environmental Analysis (DEA) for the 
California Air Resources Board’s (CARB’s) Scoping Plan1 to evaluate the disposal of the large 
quantities of CO2 that would be captured from stationary industrial sources under the staff-
proposed scenario.2  Industries are the major source of CO2 in California, contributing 21.1% of 
the total statewide CO2.  The major industrial sources of CO2 are refineries (6.9%) and cement 
plants (1.9%).3  These percentages are only for CO2 and omit other greenhouse gases, including 
methane, nitrous oxide, and fluorinated gases. 

CO2 captured from these facilities must either be used at or near the capture site or 
transported to another location for use or underground storage.  The DEA does not identify local 
uses for the large quantities of CO2 that would be captured from refineries and cement plants. 
The largest contributor to the CO2 from these industrial sources is refineries located along the 
coast of California while the currently known suitable storage sites for captured CO2 are saline 
or depleted oil and gas reservoirs or oil fields recoverable by enhance oil recovery that are 
mostly located in the Central Valley of California. 4  Figure 1.5  

 
1 CARB, Draft 2022 Scoping Plan, Appendix B, Draft Environmental Analysis; https://ww2.arb.ca.gov/our-
work/programs/ab-32-climate-change-scoping-plan/2022-scoping-plan-documents. 
2 CARB, Draft 2022 Scoping Plan Update, Table 2-2: Actions for the Proposed Scenario: AB 32 GHG Inventory 
sectors, pdf 86, [“Petroleum Refining”, “CCS on majority of operations by 2030”]; https://ww2.arb.ca.gov/our-
work/programs/ab-32-climate-change-scoping-plan/2022-scoping-plan-documents. 
3 CARB, 2019 GHG Emission by Scoping Plan Sub-Category; https://ww2.arb.ca.gov/ghg-inventory-graphs. 
4 CARB, Carbon Capture and Sequestration Protocol under the Low Carbon Fuel Standard, August 13, 2018;  
https://ww2.arb.ca.gov/sites/default/files/2020-03/CCS_Protocol_Under_LCFS_8-13-18_ada.pdf.  See also: 
http://gif.berkeley.edu/westcarb/images/maps/saline_formations.pdf; Larry Myer, An Overview of Geologic Carbon 
Sequestration Potential in California, CGS Special Report 183, September 30, 2005; 
https://www.osti.gov/servlets/purl/903323.   
5 Stanford, An Action Plan for Carbon Capture and Storage in California: Opportunities, Challenges, and Solutions, 
October 2020, pdf 87, Figure 3-11; https://sccs.stanford.edu/sites/g/files/sbiybj17761/files/media/file/EFI-Stanford-
CA-CCS-FULL-rev2-12.11.20_0.pdf. 

Attachment C
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Figure 1.  Potential CO2 Storage Sites 

 

The captured CO2 can be transported by truck, rail, ship, or pipeline to storage and use 
sites.  Transport by truck, rail, and ship are viable for small quantities, from 4 tonnes to a few 
hundred tonnes.  Trucks can complement ship transport, moving small quantities of CO2 from 
port CO2 terminals to industrial sites for subsequent use.  Trucks can also be used to move CO2 
from the capture site to a nearby storage location.  The cost of CO2 transport by truck and rail 
ranges from three to ten times more per tonne than by pipeline due to economies of scale.  Given 
the large volumes of CO2 that would be captured from industrial sources in coastal areas, 
transport by truck and rail into the Central Valley and other distant locations for storage is not 
economical.  Thus, most of the industrial CO2 is likely to be transported by pipeline to 
underground storage sites in the Central Valley. Figure 1. 

The DEA generally acknowledges that “pipelines” will be used to transport CO2 to 
storage sites, mentioning pipelines 174 times.  All of these citations appear to assume either 
existing pipelines or new pipelines can be used.6  The DEA is silent on the form of the CO2 (gas, 
liquid) and the type of pipelines that would be used to transport CO2, apparently assuming 

 
 
6 See DEA, pdf 35, 55, 101, 122, 146-147, 166-167, 204, 215, 217, 221, 226, 229, 231, etc. 
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conventional pipelines.7  However, “…new and specialized pipelines are needed as existing 
pipelines that transport other fluids are not designed to accommodate the high pressures required 
for CO2 transport.”8  Existing oil and gas pipelines cannot be used as impurities in the CO2 
stream, including water, can cause damage to pipelines and lead to dangerous leaks and 
explosions as the compressed fluid rapidly expands to a gas.  The exceedingly cold temperatures 
can also cause pipelines and supporting equipment to become brittle.9 (Even with temperatures 
within the pipeline above ambient temperature, during a release, the temperature of  high-
pressure CO2 drops drastically, potentially to very low temperatures, overcoming the fracture 
toughness of the pipeline.10)  The DEA is silent on the type of pipelines that will be required and 
the risks that they pose. 

Pipeline transport of CO2 is currently usually in a supercritical state11 at a pressure 
greater than 74 bars and a temperature higher than 31o C.  In this phase, the CO2 is a highly 
compressed fluid that has properties of both a liquid and a gas.  This phase is called a dense fluid 
or supercritical fluid to distinguish it from normal vapor and liquid.12  This type of transportation 
requires energy to maintain adequate pressures and may require midway recompressions, 
depending on distance.13 

 
7 See, for example, the discussion at pdf 122, p. 108, Impact 6.b, Section (e) Mechanical Carbon Dioxide Removal 
and Carbon Capture and Sequestration Actions; the discussion at pdf 166-167, pp. 152-153, Impact 10.b, Section (d) 
Mechanical Carbon Dioxide Removal and Carbon  Capture and Sequestration Actions., which refers to 
“…construction of new infrastructure, such as pipelines, wells, etc…” and Impact 113.b: Section (e) Mechanical 
Carbon Dioxide Removal and Carbon Capture and Sequestration Actions, which refers to “…existing or new 
industrial facilities to capture CO2 emissions and construction of new infrastructure, such as pipelines, wells…” 
8 Stanford, October 2020, pdf 59. 
9 Resources for the Future, Carbon Capture and Storage 101, Transportation Challenges, May 2020, updated 
February 3, 2022; https://www.rff.org/publications/explainers/carbon-capture-and-storage-
101/?gclid=Cj0KCQjw4uaUBhC8ARIsANUuDjWtOIEgdpaBXahlwXhDwCQvDixiPm-
lahCf7wcfslZsPs4gVZ2T6soaAp9MEALw_wcB. 
10 Pressure responses and phase transitions during the release of high pressure CO2 from a large-scale pipeline,  Guo 
et al, School of Chemical Machinery and Safety, Dalian University of Technology, Dalian, China, pp. 3-4, [“The 
rupture of a CO2 pipeline will result in a series of expansion waves that propagate into the undisturbed fluid in the 
pipe. Significant Joule-Thomson cooling associated with the rapid expansion of the inventory can result in very 
low and potentially harmful temperatures in the fluid and pipe wall [14]. The precise tracking of these expansion 
waves and temperature variations, and their propagation as a function of time and distance along the pipeline, is 
necessary to predict a pipeline’s propensity to fracture [15]. A pipeline failure (most commonly a puncture) may 
escalate to a fracture if the force acting on the defect overcomes the fracture toughness of the wall material. The 
fracture may be either in the ductile or brittle regime depending on the nature of the rupture [16].”]; 
https://core.ac.uk/download/pdf/81676078.pdf. 
11 Stanford, October 2020, pdf 59. 
12 Club CO2, CO2 Transport;  https://www.club-co2.fr/en/content/co2-
transport#:~:text=When%20transported%20via%20pipeline%2C%20the,recompressions%2C%20depending%20on
%20the%20distance. 
13Stanford, October 2020, pdf 59. 
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The word fluid refers to anything that will flow and applies to gas and liquid.  Pure 
compounds in the dense phase normally have a better dissolving ability than they do in their 
liquid state.  Compounds in the dense phase have a viscosity like that of a gas, but a density 
closer to that of a liquid.  The dense phase is the best condition for transporting CO2 and 
injecting it into saline formations for geologic storage and into oil and natural gas reservoirs for 
enhanced oil recovery (EOR).14  

The pipeline transportation of CO2 should have been addressed in the DEA as the 
Pipeline and Hazardous Materials Safety Administration (PHMSA) currently has no regulations 
applicable to pipelines transporting CO2 as a gas, liquid, or in a supercritical state at 
concentrations of CO2 less than 90%.15  Many other regulatory gaps have been identified in this 
cited analysis and others below, including for supercritical CO2 fluid at concentrations above 
90%.16  These regulatory gaps mean that current federal pipeline safety regulations are 
inadequate because CO2 pipeline companies could develop CO2 gas and liquid pipelines that fall 
outside of this narrow federal rule.  CO2 pipelines could be designed, constructed, operated, and 
maintained with no federal or state oversight.17  The DEA has failed to bridge this gap. 

In order to safely carry the condensed, highly pressurized fluid CO2, pipelines must be 
designed for CO2 as existing oil and gas pipelines cannot be used.  Pipeline transport of CO2 
poses potentially significant environmental issues that are not addressed in the DEA.  Accidents 
resulting in releases from CO2 pipelines are distinct from releases from hydrocarbon liquid or 
natural gas transmission pipelines for many reasons as follows:  

First, CO2 is transported as a fluid that is pumped through pipelines at high pressure.  
Significant energy is required to compress CO2 and maintain high pressure throughout the 
pipeline.  The generation of this energy is a source CO2 and other pollutants.   

Second, impurities in the captured CO2, including water and hydrogen sulfide (H2S), can 
cause damage to pipelines, leading to dangerous leaks and explosions as the compressed fluid 
rapidly expands to a gas.18  A recent report, for example, concludes:19 

 
14 National Petroleum Council, Meeting the Dual Challenge, A Roadmap to At-Scale Deployment of Carbon 
Capture, Use, and Storage, Chapter Six – Co2 Transport, p. 6-3, December 2019, updated March 12, 2021; p. 6-3, 
https://dualchallenge.npc.org/files/CCUS-Chap_6-030521.pdf. 
15 Richard Kuprewicz , Accufacts’ Perspectives on the State of Federal Carbon Dioxide Transmission Pipeline 
Safety Regulations as it Relates to Carbon Capture, Utilization, and Sequestration within the U.S., pp. 1, 4, March 
23, 2022; https://pstrust.org/wp-content/uploads/2022/03/3-23-22-Final-Accufacts-CO2-Pipeline-Report2.pdf. 
16 Ibid.. For example, pp.1-2 [‘Moreover, even the regulations for supercritical CO2 pipelines are incomplete or 
inadequate and place the public at great risk, especially from the tens of thousands of miles of CO2 pipelines that 
may be driven by CCS efforts.”]  
17 Ibid.. pp. 5-6 
18 Resources for the Future, Carbon Capture and Storage 101, May 2020, updated February 3, 2022, Transportation 
Challenges. 
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Further, water in the CO2 stream can form carbonic acid in the pipeline, which is incredibly 
corrosive to carbon steel.20  The U.S. DOT’s PHMSA regulations do not limit water in CO2 
pipelines, an omission that could lead to accidents.21 

Third, CO2 is currently usually shipped in pipelines in a supercritical state, which makes 
pipelines more susceptible to ductile fractures that “unzip” the steel and open great lengths of the 
pipeline.22  A rupture in a high pressure CO2 pipeline will eject CO2 “…in a dense, powdery 
white cloud that sinks to the ground and is cold enough to make steel so brittle it can be smashed 
with a  sledgehammer.”23  These extreme rupture forces throw tons of pipe, pipe shrapnel, and 
ground coverings, generating large craters along the failed pipeline.  It is well known that CO2 
pipelines operating in dense phase, either supercritical or as a liquid, are particularly susceptible 
to such running ductile fractures.24 

Fourth, because CO2 is a dense gas that is heavier than air, it will form clouds of cold 
dense gas fog, which, upon warming, flow considerable distances from the pipeline unobserved, 
displacing oxygen while settling or filling in low areas as it is colorless, odorless and non-
flammable and thus difficult to locate.  These plumes may persist at the ground surface rather 
than rise upwards and quickly dissipate.25  Thus, CO2 releases from pipelines can adversely 
affect exposed parties.  Because CO2 is heavier than air, a small amount can travel for miles and 
fall into low-lying areas where it could adversely affect nearby people and first responders.26  
Because CO2 gas is odorless, colorless, and doesn’t burn, CO2 pipeline releases are harder to 

 
19 Pipeline Safety Trust, CO2 Pipelines – Dangerous and Under-Regulated, March 30, 2022, p. 4; 
https://pstrust.org/wp-content/uploads/2022/03/CO2-Pipeline-Backgrounder-Final.pdf. 
20 Ibid., pdf 4. 
21 Ibid., pdf 4. 
22 Ibid., pdf 3. 
23 Dan Zegart, The Gassing of Satartia, Huff Post, August 26, 2021; https://www.huffpost.com/entry/gassing-
satartia-mississippi-co2-pipeline_n_60ddea9fe4b0ddef8b0ddc8f.   
24 Kuprewicz 2022, p. 6. 
25 Pipeline Safety Trust, 2022, p. 2. 
26 CO2 Pipelines Are Coming.  A Pipeline Safety Expert Says We’re Not Ready; https://bestwriteit.com/co2-
pipelines-are-coming-a-pipeline-safety-expert-says-were-not-ready/.  See also Pipeline Safety Trust, 2022 (“Upon 
warming, CO2 plumes flow considerable distances from the Pipeline unobserved, traveling over terrain, displacing 
oxygen while settling or filling in low areas.”) 
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observe and avoid, especially as a released plume can spread and migrate well off the pipeline 
right-of-way.27 

Fifth, liquid CO2 is a powerful cerebral dilator.  At concentrations between 2% and 10%, 
it can cause nausea, dizziness, headache, mental confusion, and increased blood pressure and 
respiratory rate.  Above 8%, nausea and vomiting appear.  Above 10%, suffocation and death 
can occur within minutes.28  Thus, the principal health risk of a high-pressure CO2 leak is 
asphyxiation of bystanders (>10% by volume as CO2 s at high concentrations in air) and rapidly 
fatal at very high concentrations (>25%).  CO2 accidents kill 100 workers a year.29   

Sixth, in contrast to pipeline leaks of hydrocarbons, the lack of odor and invisibility of 
CO2 means that it may not be possible for exposed parties to determine if they are in a hazard 
area before they are harmed, unless they have access to a CO2 detection meter.  A pipeline 
expert explained that “[o]nce a CO2 pipeline release has been warmed by the surrounding 
environment, it travels unseen influenced by gravity, terrain, and the wind, preferentially settling 
in low spots, displacing air and providing no warning to persons and animals caught in the 
invisible release plume.”30  Conventional hydrocarbon releases can usually be detected by smell 
or sight. 

In sum, existing pipeline safety regulations do not address the risks of leaks from CO2 
pipelines, which are reported to have “terrifyingly large gaps on carbon dioxide pipelines.”31  A 
recent review concluded:32 

 

 

 
27 Kuprewicz 2022, p. 8. 
28 Universal Industrial Gases, Inc., Material Safety Data Sheet: Liquid CO2; https://looksolutionsusa.com/wp-
content/uploads/2015/08/co2_msds.pdf. 
29 Justine Calma, Watch Out for a New Generation of Pipelines, August 26, 2021; 
https://www.theverge.com/2021/8/26/22642806/co2-pipeline-explosion-satartia-mississippi-carbon-capture. 
30 Kuprewicz 2022, p. 8. 
31 Kuprewicz 2022;  See also:  Richard Kuprewicz, Pipeline Lessons #1; 
https://www.youtube.com/watch?v=L5ikPFK0vvo. 
32  Pipeline Safety Trust, CO2 Pipelines – Dangerous and Under-Regulated, March 30, 2022, pdf 2; 
https://pstrust.org/wp-content/uploads/2022/03/CO2-Pipeline-Backgrounder-Final.pdf. 
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The DEA is silent on these risks, which should have been evaluated in a risk of upset 
analysis and a health risk assessment.33   

 

Sincerely, 

 

Phyllis Fox, Ph.D., PE 

 

 
33 See, for example, Alberto Mazzoldi and Curtis M. Oldenburg, Leakage Risk Assessment of CO2 Transportation 
by Pipeline at the Illinois Basin Decatur Project, Decatur, Illinois, October 19, 2011, Revised February 26, 013; 
https://www.osti.gov/servlets/purl/1164323. 
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1 Potential emission impacts from unlimited petroleum refining for export.  

California hosts the predominant petroleum refining center in Western North America, which has 
been built and expanded over decades to fuel in-state and cross-border markets.1  Refining for 
export is baked into the fuel chain linked to the refineries, reinforced by business imperatives to 
produce from otherwise idled refining assets and seek returns to scale.  Increasing refining for 
export is strongly linked to decreasing in-state demand for refined fuels by the State’s own data.2  
In its Draft Scoping Plan however, CARB relies upon the disproven assertion that reduced in-
state fuels demand alone will proportionately reduce in-state refining rates to propose needed 
petroleum demand reduction measures while rejecting calls for direct curbs on in-state refining.  
The Draft Scoping Plan could thereby further increase petroleum refining for export, resulting in 
significant local air quality and global climate impacts.   
 
1.1 State policy has increased California petroleum refining for export.  
 

1.1.1 California climate policies have set no direct refinery emission control standard   
 

California climate policies have set no curbs on in-state refining rates.  Standards limiting 
production rates or “throughput” limit increased refining rates to produce excess fuel for export.  
This is because oil flow through the petroleum fuel chain—the series of interdependent steps that 
extract crude, refine it into useable fuels, and burn  those fuels for energy in transportation and 
industry—would be limited by the throughput of the refining link in the fuel chain.  Absent such 
standards, the cap-and-trade program, which does not apply to emissions from burning exported 
fuels, and Low-Carbon Fuel Standard (“LCFS”), which does not apply to fuel chain emissions 
associated with exported fuels, cannot curb and have not curbed increasing refining for export.3  

 
1.1.2 State policy has at the same time helped to reduce in-state demand for petroleum fuels  
 

The Draft Scoping Plan and EA identify existing measures to reduce emissions by reducing in-
state demand for petroleum fuels, including motor vehicle fuel efficiency and zero emission 
vehicle standards, measures to curb vehicle miles traveled, fuel substitution incentive measures, 
and others.4  The Draft Scoping Plan asserts that existing measures contributed to reduced in-
state petroleum fuels demand, and projects that they will continue to do so, in its quantitative 
Reference Scenario modeling.5  In-state petroleum fuels demand has begun to decline (§§ 1.1.3).  
Stronger in-state petroleum demand reduction measures are a clearly necessary component of 
achieving a just transition from oil for climate stabilization.  But effective measures upstream 
and mid-stream in the petroleum fuel chain are needed as well.  Indeed, presuming that in-state 

 
1 See CEJA, Climate Pathways in an Oil State Prepared by Greg Karras. Feb 2022; and CBE, Decommissioning 
California Refineries Prepared by Greg Karras. Jul 2020.  
2 See CEJA, supra; CBE, supra; CARB, Fuel Activity for California's Greenhouse Gas Inventory by Sector & 
Activity (Fourteenth Ed.: 2000 to 2019) Jul 2021; and California Energy Commission (CEC), Refinery Inputs and 
Production Jun 2022 (Fuel Watch data). See also Exhibit 1, appended hereto, for the CARB and CEC data.  
3 CBE, supra 
4 See Draft Scoping Plan, pages 8, 18, 26–30, 56, 148, 153. 167; and EA Appendix A, pages 13, 33–39, and 56–62. 
5 See Draft Scoping Plan Modeling Information, AB 32 GHG Inventory Sectors Modeling Data Spreadsheet, May 
2022. Energy Demand tab.  
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demand reduction alone will reduce in-state refining rates, and failing on that presumed basis to 
apply direct control measures to refineries, has backfired.  

 
1.1.3 State data document the resultant dramatic rise of in-state refining for export  

California collects, verifies and reports high quality data for refinery production6 and fuels use7 
in the state, from which net fuels exports can be derived (the State is a net petroleum fuels 
exporter;8 its excess refinery production is sold to other states and nations9).  Decadal volumes 
for gasoline and petroleum distillate (“PD”)10 from these data are compared in Table 1.  These 
multi-year volumes provide more accurate and reliable information about real structural trends, 
which can be masked by short-term variability due to factors unrelated to the structural trend, 
such as economic cycles.11   

Review of Table 1 reveals first that a long-term structural decline in statewide demand for the 
major petroleum ground transportation fuels has begun, and second, the resultant increase in the 
export of those fuels.  Consistent with their business imperatives to produce from otherwise idled 
assets and seek returns to scale, California refiners shifted more of their production to exports as 
in-state demand for those fuels declined.    

As compared with the decade from 2000–2009, during 2010–2019 in-state demand for total 
gasoline and petroleum distillate (PD) combined fell by approximately 320 million barrels (Mb) 
or seven percent, while California refinery exports of these fuels rose by »423 Mb, or 71 percent.  
See Table 1.  Instead of phasing down their production of petroleum ground transportation fuels 
when in-state demand for these fuels declined, statewide refiners more than compensated for the 
in-state decline by refining for export.  

California refinery production increased over these decades, and although it shifted among the 
fuels, this is why refinery exports exceeded the demand decline shown in Table 1. PD production 
rose by »135 Mb during 2010–2019 compared with 2000–2009 (Exhibit 1) as PD demand fell by 
»16 Mb (Table 1), accounting for the »151 Mb rise in PD exports shown (135 + 16 = 151).   

Expanding State climate efforts did not stop further export growth during 2010–2019.  California 
refiners remained major net exporters of gasoline and PD to other states and nations.12  Refining 
for export served the transportation fuels link of their fuel chain in other US states, primarily 
Arizona, Nevada and Oregon, and other nations, primarily on the Pacific Rim.13  Refining for 
export accounted for »350 Mb, or 21 percent of total California refined fuels production during 
2013–2015, rising to »412 Mb, or 24 percent during 2017–2019.14  Those figures exclude jet fuel 
and are larger still when jet fuel burned in cross-border flights is included.15   

 
6 CEC, supra; Exhibit 1 appended hereto. 
7 CARB, supra; Exhibit 1 appended hereto. 
8 Energy Information Administration (EIA) West Coast Transportation Fuels Markets Sep 2015. 
9 Id. 
10 This acronym for petroleum distillate (“PD”) is used for brevity as the term is repeated for precision in the text. 
11 Similarly, this analysis generally excludes data that reflect the anomalous transportation energy conditions 
observed during the COVID-19 pandemic and thus can mask long term structural trends.  
12 EIA, supra 
13 Id. 
14 CEJA, supra 
15 Id.  
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Table 1. California-refined Gasoline and Distillate-diesel: Decadal Changes in California     
               Demand and Exports to Other States and Nations, 2000–2019. 

Total volumes reported for ten-year periods  
 Volume (millions of barrels)  Decadal Change (%) 
 Demand Exports  Demand Exports 
Gasoline       
1 Jan 2000 to 31 Dec 2009 3590 358  — — 
1 Jan 2010 to 31 Dec 2019 3270 630  –9 % +76 % 

Distillate-diesel      
1 Jan 2000 to 31 Dec 2009 940 235  — — 
1 Jan 2010 to 31 Dec 2019 924 386  –2 % +64 % 

Gasoline and diesel      
1 Jan 2000 to 31 Dec 2009 4530 593  —          — 
1 Jan 2010 to 31 Dec 2019 
 

4190 1020  –7 % +71 % 

Data from CARB, Fuel Activity Inventory and CEC Fuel Watch.  Figures may not add due to rounding. 
 

Compared with 2010 rates, during 2011–2019 statewide PD exports rose by »69 Mb on PD 
production and demand increments of »84 Mb and »15 Mb, respectively.  See Exhibit 1 for data.  
Volumetric equivalence of these distillate fuel shifts—refiners exported 69 Mb more on a 
refining increment of 84 Mb after serving 15 Mb more demand—is further confirmed by partial 
least squares regression analysis on annual data for total distillate use and export from 2010 
through 2019.16  
 
In an extraordinary omission, however, this crucial information for climate stabilization 
measures planning is not disclosed or addressed in the Draft Scoping Plan.  
 
 
1.2 The Draft Scoping Plan could further increase refining for export.  
 
Assuming that refineries here will automatically shrink themselves “in line with demand” for 
their fuel sales here alone, the Draft Scoping Plan ignores the supply-demand imbalance by 
which State policy has contributed to increased refining for export.  It would establish no direct 
refinery emission control standard while at the same time worsening that very supply-demand 
imbalance which increased refining for export.   
 
Though wrong about the resultant impact, CARB itself projects this supply-demand imbalance.  
Its modeling for its proposed alternative projects that combined in-state demand for gasoline, PD 
and petroleum jet fuel during 2023–2030 and 2023–2045 would fall by cumulative totals of 
14.32 and 24.24 exajoules, respectively, from 2015–2019 levels.17  Based on CARB fuel energy 
density data18 and the analysis of State data described in §§ 1.1.3, this equates to potential export 
increments of »214 Mb by 2030 and »953 Mb by 2045.   

 
16 Partial least squares regression results for analyses of data in Exhibit 1 are appended hereto as Exhibit 2. 
17 CARB AB32 GHG Inventory Sectors Modeling Data Spreadsheet  May 2022. Energy Demand, in California 
PATHWAYS Model Outputs.  
18 LCFS Regulation Order, Title 17, CCR, §§ 95480–95503. 
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1.3 The Draft Scoping Plan is likely to result in major greenhouse gas and co-pollutant increases 
associated with refining for export in communities near California refineries.  

This potential for 214 Mb of additional refining for export by 2030 and 953 Mb by 2045 would 
emit criteria and other toxic air pollutants into communities near California refineries, pollution 
that would be directly linked to the greenhouse gas (“GHG”)19 combustion emissions exported 
with the refined fuels.  Refinery criteria pollutant emission rates are directly related to refining 
rates at any given pollutant emission intensity.  Some 50 years of State and federal emissions 
control effort demonstrate this direct relationship, which supports emission standards that are 
expressed as process rate “throughput” in refinery air permits and CARB’s acknowledgment of 
ongoing elevated health risk in Black and Brown communities near industries like refineries.20   

Supply-demand imbalances that drive these increased community health risks from refining for 
export would increase to a greater extent under the Draft Scoping Plan than its no project 
alternative.21 Moreover, toxic effects of air pollutants are a function of the duration or repetition 
of exposure along with the inherent toxicity of the chemicals and their concentration in the air we 
breathe.  Thus, by resulting in new and prolonged exposures to harmful air pollutant emissions 
associated with prolonged or increased refining for export, the Draft Scoping Plan could result in 
significant air quality and environmental health risk impacts.  

1.4 The Draft Scoping Plan could result in major climate impacts from emission-shifting 
associated with refining for export in conflict with state climate law.  

 
1.4.1 State law requires minimizing GHG emission-shifting to the extent feasible  

CARB argues that despite rejecting direct refinery control measures the Draft Scoping Plan 
demand reduction measures would reduce GHG emissions from petroleum fuels in California.  
Though correct as to that limited point, CARB’s analysis is incomplete; it ignores the resultant 
emission shifting.  GHG emissions impact climate globally wherever GHG emits.  Recognizing 
this, the California Health and Safety Code requires CARB to minimize emission shifting, which 
the Code defines as “a reduction in emissions of greenhouse gases within the state that is offset 
by an increase in emissions of greenhouse gases outside the state.” Cal. Health & Safety Code §§ 
38505 (j), 38562 (b) (8).  But by rejecting feasible direct refinery control, the Draft Scoping Plan 
would expand an incomplete set of measures which already results in the GHG emission shift 
defined.  This would appear to conflict with State climate law.   

 
1.4.2 The Draft Scoping Plan could increase petroleum emissions outside the state as much 

or more than its demand-side measures cut petroleum emissions in state 
 

CARB could have used the evidence described in § 1.1 and other available data to estimate the 
GHG emission shift that could result from its in-state fuels demand cuts without direct curbs on 
refining under the Draft Scoping Plan.  Table 2 provides an example.  

 
19 Herein, “GHG” means carbon dioxide equivalents (CO2e) at the 100-year climate forcing horizon.  
20 Draft Scoping Plan at page 15. Numeric emission limits expressed as throughput have long been applied to 
California refineries in Clean Air Act Title V air permits. This comment incorporates additional information 
regarding health risks of refining for export in part 3 herein. 
21 Compare Alternative 3, Reference Scenario in CARB AB32 GHG Inventory Sectors Modeling Data Spreadsheet 
(supra) for potential to induce refining for export.  
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Table 2. Potential cross-border GHG emission shift due to increased refining for export that 
could result from Draft Scoping Plan implementation, example estimate a  
GHG: CO2e, 100-year GWP       Mb: million barrels        b: barrel; 42 U.S. gallons  
CI: carbon intensity in kg/b         MMT: million metric tons  

Petroleum shift increments Baseline b  Potential Emission Shift Increments c 
   2013–2019  2023–2030 2023–2045 
Cross-border fuels exports     
 volume (Mb) —  214 953 
 combustion CI (kg/b) 395.5  395.5 395.5 
 combustion GHG (MMT) —  84.6 377 
Crude imports refined for export      
 volume (Mb) —  190 844 
 extraction CI (kg/b) 79.14  79.14 79.14 
 extraction GHG (MMT) —  15.0 66.8 
Net GHG increments (MMT) —  100 444 

a. Estimated shift for gasoline, petroleum distillate and jet fuel only; estimates for all refined fuels may exceed values shown.  
b. Baseline carbon intensity (CI) values estimated from State data for 2013–2019 in CEJA (2022) Table S1. Post-2019 data 
are excluded from this baseline due to anomalous conditions during COVID. Baseline volumes, from Draft Scoping Plan fuel 
energy modeling, which was not reported before 2015, are from 2015–2019.  c. Cumulative volume and mass emission 
increments from baseline: Fuel volumes are from Draft Scoping Plan fuels energy modeling and fuel energy densities in the 
CARB LCFS Regulation Order. Crude volumes from fuel volumes and processing volume expansion based on data in CEJA 
(2022) Table S1. Shift increments estimated at the 1:1 ratio shown from data discussed in §§ 1.1.3 herein, conservatively 
assuming no increase in the CI or in-state refinery production of crude or fuels.  Figures may not add due to rounding.  

 
As shown in § 1.2 CARB projects cumulative in-state petroleum fuels demand cuts that could 
result from the Draft Scoping Plan, –214 Mb by 2030 and –953 Mb by 2045, on an energy-
equivalent volume basis.  CARB could have applied the volumetric equivalence of petroleum 
fuel shifts described by State data (§§ 1.1.3) to estimate the cross-border fuels export shifts 
shown in Table 2.  Similarly, it could have used State refinery crude input and fuels production 
data22 to quantify the effect of volume expansion during processing and estimate the slightly 
lower crude volume increments that would be imported for this refining for export, also shown in 
Table 2.  This is relevant because in-state crude supply has dwindled below that needed to meet 
in-state fuels demand alone,23 so that cross-border extraction emissions would occur from crude 
import increments linked to the refining-for-export increments.  
 
Baseline fuel combustion and imported crude extraction carbon intensity (“CI”) values shown in 
Table 2 are from State data for statewide refining from 2013–2019.24  Conservatively assuming 
no further increase in CI or refinery production, CARB could have applied these CI values to the 
emission shift volumes in Table 2.  As shown in the table, these data support potential GHG 
emission shift increments of »100 million metric tons (MMT) by 2030 and »444 MMT by 2045.  
 
These 100 MMT and 444 MMT GHG increments outside the state, however, do not include 
emissions associated with Draft Scoping Plan measures that reduce in-state petroleum fuels 
demand.  In one important example, CARB has estimated GHG emissions associated with 

 
22 CEJA, Climate Pathways in an Oil State Prepared by Greg Karras. Feb 2022.  See data in Table S1.  
23 Id.  
24 Id.  
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renewable diesel elsewhere,25 and the Draft Scoping Plan relies upon renewable diesel for in-
state petroleum fuels demand reduction to a considerable extent.26  Had CARB considered all 
available data and information, it could have found that the Draft Scoping Plan petroleum 
demand reduction measures—alone, absent direct refinery control measures—have a reasonable 
potential to increase cross-border GHG emissions by substantially more than these measures 
would decrease in-state GHG emissions.  
 

1.4.3 A feasible measure the Draft Scoping Plan excludes could minimize emission shifting  

CARB can establish standards limiting refinery throughput rates.  As explained above, this could 
limit in-state refining for export because oil flow through the petroleum fuel chain would be 
limited by the throughput of its in-state refining link.  Moreover, this measure may be required to 
minimize GHG emission shifting and, at a minimum, that requirement further supports its 
feasibility.   
 
1.5 The Environmental Assessment (EA) is factually incomplete.  
Presuming that in-state petroleum refining will phase down in line with demand without any 
direct refinery emission control measure is an error.  The EA does not identify, describe, assess, 
or analyze mitigation for the air quality, environmental health, or climate impacts associated with 
refining for export and emission-shifting that could result from the Draft Scoping Plan.  A 
feasible measure could lessen or avoid these impacts.  
 
 

2 Potential emission impacts from enhanced growth of diesel biofuel that fails to replace 
petroleum distillate fuel  

Outcomes recorded by the State’s own data disprove the hypothesis that diesel biofuel use 
reduces GHG emissions by replacing petroleum distillate-diesel in the combustion fuel chain.  
Without disclosing or addressing this evidence, the Draft Scoping Plan would expand financial 
and policy support to further increase diesel biofuel production and combustion in California.  
This action could result in significant climate, air quality, and health impacts by further shifting 
petroleum distillate refining to export, increasing emissions from refining for export locally and 
distillate fuels globally.  The EA does not identify or mitigate these potential impacts. 
 
2.1 State policy has increased GHG emissions associated with distillate fuels production and 

combustion.  
 

2.1.1 State biofuel policy supports diesel biofuel growth financially based on a hypothesis 
that adding diesel biofuel to the combustion fuel chain reduces GHG emissions by 
replacing higher-emitting petroleum distillate (PD) fuel globally 

As the Draft Scoping Plan states: “The LCFS is a key driver of market development for 
renewable diesel and its coproducts. While the federal renewable fuel standard (RFS) and 
blenders tax credit also benefit producers, an analysis of their respective contributions to market 

 
25 LCFS Regulation Order, Title 17, CCR, §§ 95480–95503. 
26 Draft Scoping Plan at pages 18, 153; Draft Scoping Plan, Appendix H, at page 61. 
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development, and interviews with industry representatives and independent experts, point to 
[the] LCFS as a more important factor in market development, at least in recent years.”27 
 
The LCFS seeks to reduce the carbon intensity (“CI”), not the amount or mass emissions, of 
transportation fuels through a system of financial credits and debits in which credits are tradeable 
among companies that supply fuels used in California.28  It assigns these credits and debits based 
on the energy equivalent “gallons” supplied, and the calculated CI of each fuel relative to a 
declining statewide CI standard.29  Suppliers of California fuels deemed lower-CI than petroleum 
fuels can thus receive credits based on this energy equivalent gallon-for-gallon comparison.  An 
LCFS credit was worth an average of $17 in 2012, rising to $192 in 2019.30  Diesel biofuel 
(“DB”)31 suppliers received »25.4 million LCFS credits during 2011–2019.32  
 
Apart from its success in reducing the carbon intensity of statewide fuels, however, the LCFS 
has not confirmed that DB reduced climate impacts of GHG emissions associated with PD by 
actually replacing PD.  CARB suggests that DB “displaced” PD.33  To where, it does not say.  
Refinery PD production increased.34  In effect, State policy gave distillate fuel refiners LCFS 
credits based on the hypothesis that DB replaces PD.   
 
 

2.1.2 In fact, diesel biofuel additions in California are not replacing, but adding to, petroleum 
distillate globally 

 
Observed outcomes provide evidence to disprove the hypothesis that DB reduces GHG 
emissions by replacing PD.  Adding DB to the PD refined in California added volume to the total 
distillate combustion fuel chain.35  Instead of curtailing otherwise productive assets, California 
refiners further shifted to refining for export.36  California PD production increased, and PD 
combustion increased globally.37   
 
/ 
 
/ 
 

 
27 Draft Scoping Plan at page 18.  
28 LCFS Regulation Order, Title 17, CCR, §§ 95480–95503.  
29 Id.  
30 CARB Monthly LCFS Credit Transfer Activity Reports Accessed Jun 2022.  
31 This acronym for diesel biofuel (“DB”) is used for brevity as the term is repeated for precision in the text. DB 
includes biodiesel and renewable diesel.  
32 CARB LCFS Quarterly Summary Report Accessed Jun 2022.  
33 Id.  
34 CEC supra. The CEC defines petroleum distillate as the mix of No. 1, No.2 and No. 4 diesel and fuel oils. When 
diesel biofuel substitutes for petroleum distillate in one location, refiners adjust processing to seek the highest-value 
mix of petroleum distillate component sales across their global fuel chain.   
35 Based on CARB, Fuel Activity for California's Greenhouse Gas Inventory by Sector & Activity (Fourteenth Ed.: 
2000 to 2019) Jul 2021; and California Energy Commission (CEC), Refinery Inputs and Production Jun 2022 (Fuel 
Watch data); and Exhibit 1, appended hereto, reporting CARB and CEC data. 
36 CARB, supra; CEC, supra; Exhibit 1.  
37 CEC, supra; Exhibit 1 (reporting in-state production and world consumption data).  
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Moreover, causal mechanisms for these outcomes reflect the resistance to change of established 
fossil fuel systems and development paths.38 39 40 41 42 43 44 45  
 

 
2.1.3 State data document the further shift to petroleum distillate refining for export induced 

by diesel biofuel addition in California 
 
California collects, verifies and reports high quality data for in-state DB use, as well as in-state 
PD production and use,46 from which statewide PD export rates are known.  See §§ 1.1.3 herein.  
Analysis of these data demonstrates that the balance between refinery production and demand 
drives PD exports. Id.  Direct effects of DB addition to total distillate demand in California are 
illustrated in Chart 1 based on these State data.   
 
DB use (orange in Chart 1) induced a further shift from PD use here (brown) to PD export 
(black) from California to other states and nations.  DB served increasing shares of total 
California distillate demand, which reached its previous three-year high during 2016–2018 
compared to 2005–2007, increasing the shares of PD refined in the State that shifted to export.  
 
Importantly, statewide refinery production of PD increased from 2010–2019 alongside DB use.47  
Partial least squares regression modeling of the State data from 2010–2019 found that DB use 
was a stronger factor in PD export than PD production, and both factors together explain 87 to 96 
percent of the interannual change in PD export, with the 87 percent estimate due to including a 
potentially anomalous outlier year in that analysis.48  PD use was the weaker factor, with effects 
on PD export that spanned zero (standardized coefficients, 95% confidence) when compared 
alongside DB use.49  Modeling results for the 2010–2019 data are illustrated in Chart 2.  
 
DB can account for essentially all of the PD export increment.  During 2011 through 2019 as 
compared with 2010 rates, DB use rose by approximately 70 million barrels (Mb), PD demand 
rose by »15 Mb, in-state refinery production of PD rose by »84 Mb, and refinery exports of PD 
rose by »69 Mb.50   

 
38 Ha-Duong et al. Influence of socioeconomic inertia and uncertainty on optimal CO2-emission abatement Nature 
390:270. Nov 1997.  
39 Unruh. Understanding carbon lock-in Energy Policy 28: 817 Mar 2000. 
40 Davis et al. Future CO2 Emissions and Climate Change from Existing Energy Infrastructure Science 329: 1330 
Sep 2010.  
41 Davis and Socolow. Commitment accounting of CO2 emissions Env. Res. Letters 9. Aug 2014. 
42 Rozenberg et al. Climate constraints on the carbon intensity of economic growth Env. Res. Letters 10. Sep 2015. 
43 Seto et al. Carbon Lock-in: Types, Causes, and Policy Implications Annu. Rev. Environ. Resour. 41:425. Sep 
2016. 
44 Smith et al. Current fossil fuel infrastructure does not yet commit us to 1.5 ºC warming Nature comm.10:101. Jan 
2019. 
45 Tong et al. Committed emissions from existing energy infrastructure jeopardize 1.5 ºC climate target Nature 572: 
373. Jul 2019.  
46 CEC, supra; CARB, supra; Exhibit 1 appended hereto. 
47 CEC, supra; CARB, supra; Exhibit 1 appended hereto.  
48 Exhibit 2; Partial least squares regression results for data from CEC, supra and CARB, supra; appended hereto. 
49 Exhibit 2; Partial least squares regression results for data from CEC, supra and CARB, supra; appended hereto. 
50 CEC, supra; CARB, supra; Exhibit 1 appended hereto. 
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This PD export increment was caused by DB use that served some of the in-state demand for 
total distillate, so that the PD demand increment rose less than the PD production increment (84 
– 15 = 69).  Thus, adding the 70 Mb DB increment shifted an additional 69 Mb of PD refining to 
export, and each barrel of DB use increased PD export by »0.99 barrel, on a volume basis.   

 

 
 

1. Diesel biofuel (DB) added to petroleum distillate (PD) in California 
     From CARB Fuel Activity Inventory and CEC Fuel Watch. See Exhibit 1 for data.
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2. Diesel biofuel (DB) shifts petroleum distillate (PD) refining to export  
     Modeling results on California data from 2010–2019 plotted against DB use. See Exhibit 2.
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On an energy basis, this 70 Mb DB increment had the energy content of »67 Mb of PD,51 and 
each DB barrel increased PD export by »1.03 barrel.  Further accounting for interannual changes 
via partial least squares regression analysis of all the State distillate use and export data from 
2010 through 2019 indicates that each barrel of DB addition increases PD export by 1.00 
barrel.52  Finally, the US Environmental Protection Agency estimates that each energy-weighted 
barrel of US biofuels changes US petroleum imports by 0.99 barrel.53  Taken together, available 
evidence supports DB-induced PD exports of equivalent volume (range, 1:0.99 to 1:1.03).  

Downstream impacts of this DB-induced refining for export contributed to increased PD 
combustion across the global fuel chain linked to California refineries.  During 2011–2019 world 
PD consumption rose from 2010 rates by »5,870 Mb for all uses of PD and »7,860 Mb for PD 
use in transportation.54  These increments exceed the 84 Mb California PD refining and 69 Mb 
PD export increments, indicating that DB addition here contributed to increased PD combustion 
globally.  Moreover, it may have increased world PD use by more than the 69 Mb export 
increment observed.  A substantial body of peer reviewed work suggests that biofuel-induced 
petroleum fuel exports to global markets can reduce fuel prices enough to induce further 
petroleum fuels refining and growth.55 56 57 58 59 60 61   

Emissions from DB that failed to replace PD added to those from PD that was not replaced, 
increasing GHG emissions from the total distillate combustion fuel chain.   
 
2.2 The Draft Scoping Plan could further increase GHG emissions associated with subsidized 

diesel biofuel addition to the petroleum fuel chain.  
2.2.1 The Draft Scoping Plan would increase subsidized diesel biofuel addition in California  

CARB asserts that its LCFS is “key driver” of renewable diesel growth.62  The LCFS provides 
financial support to DB, including biodiesel and renewable diesel, via a mechanism that rewards 

 
51 Based on energy densities of 126.13 MJ/gal. biodiesel, 129.65 MJ/gal. renewable diesel, and 134.47 MJ/gal. 
ULSD from the LCFS Regulation Order, Title 17, CCR, §§ 95480–95503; a 34%/66% biodiesel/renewable diesel 
mix of in-state DB use from 2011–2019 from CARB LCFS Dashboard Figure 10 data table; and the calculations 
0.34 • 126.13 MJ/gal. + 0.66 • 129.65 MJ/gal. » 128.45 MJ/gal. (DB mix) and,  
128.45 MJ/gal. (DB mix) ÷ 134.47 MJ/gal. (ULSD) • 70 Mb » 67 Mb (PD energy-equivalent BD added, in Mb). 
52 Exhibit 2; Partial least squares regression results for data from CEC, supra and CARB, supra; appended hereto. 
53 USEPA Draft Regulatory Impact Analysis: RFS Annual Rules EPA-420-D-21-002. Dec 2021. 
54 Energy Information Administration (EIA) Transportation sector energy consumption by region and fuel Data 
table accessed Mar 2022; International Energy Agency World Production and Final Consumption of Gas/Diesel 
IEA Data and Statistics; Data Tables; Oil; accessed Mar 2022; and Exhibit 1, appended hereto, reporting these data.  
55 Drabik and de Gorter. Biofuel Policies and Carbon Leakage AgBioForum 14: 3. 2011. 
56 Chen and Khanna. The Market-Mediated Effects of Low Carbon Fuel Policies AgBioForum 15:1. 2012.  
57 Grafton et al. US biofuels subsidies and CO2 emissions: An empirical test for a weak and a strong green paradox 
Energy Policy 68: 550. Dec 2013.  
58 Bento and Klotz. Climate Policy Decisions Require Policy-Based Lifecycle Analysis Environ. Sci. Technol. 48: 
5379. Apr 2014.  
59 Rajagopal et al. Multi-objective regulations on transportation fuels: Comparing renewable fuel mandates and 
emission standards Energy Economics 49: 359. Mar 2015.  
60 Hill et al. Climate consequences of low-carbon fuels: The United States Renewable Fuel Standard Energy Policy 
97: 351. Aug 2016.  
61 Abdul-Manan. Lifecycle GHG emissions of palm biodiesel: Unintended market effects negate direct benefits of 
the Malaysian Economic Transformation Plan Energy Policy 104: 56. Jan 2017.  
62 Draft Scoping Plan at page 18. 
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increasing DB volume (§§ 2.1.1), and gave DB »25.4 million credits from 2011–201963 as per-
credit values rose steeply to $192 by 2019.64  The Draft Scoping Plan would further expand this 
financial support by relying on renewable diesel to a considerable extent in its selected suite of 
petroleum fuels demand reduction measures.65  In its modeling for the Draft Scoping Plan, 
CARB projects renewable diesel use would rise from its 2015–2019 mean by a cumulative total 
of »5.394 exajoules,66 or an energy-equivalent volume of »80.4 Mb,67 during 2023–2045.68     

 
2.2.2 Potential diesel biofuel use and petroleum distillate export volume increments  

The DB-induced PD export effect of this 80.4 MB DB increment is readily foreseeable, as 
documented in §§ 2.1.3.  Further, CARB could have estimated its extent.  For example, CARB 
could use publicly reported State and federal data to estimate that each barrel of DB shifts 0.99 to 
1.03 barrel of PD to export, as described in §§ 2.1.3.  CARB could apply this 0.99 to 1.03 range 
to its modeled DB increment (80.4 Mb) to estimate a potential DB-induced PD export increment 
of 79.6 Mb to 82.8 Mb through 2045, as shown in Table 3.      

 
2.2.3 Potential diesel biofuel use and petroleum distillate export emission increments 

CARB estimates the full fuel chain “life cycle” carbon intensity (“CI”) of both fuels in its LCFS 
and could have done so for its projected Scoping Plan fuel volume increments.  Fuel-specific 
energy density and default CI values69 indicate a CI factor of 567.3 kg CO2e/barrel PD, and CI 
factors of 245.0 to 353.9 kg CO2e/barrel renewable diesel, depending on whether it is derived 
from “residue” or “crop” oil feedstock.  CARB could have used these data with the volume 
increments in Table 3 to estimate potential impacts that could result from the Draft Scoping Plan 
renewable diesel expansion.  These results are shown in Table 3. 

Thus, CARB could have estimated cumulative GHG emission increments, during 2023–2045 
over 2015–2019 mean rates, that range from 19.7 to 26.4 MMT associated with DB addition in 
California, and 45.2 to 47.0 MMT associated with DB-induced PD exports from California.   

Importantly, since DB fails to replace PD and DB-induced PD exports contribute to increased 
PD emissions globally (§§ 2.1.3), emission increments from both fuels (64.9 to 75.4 MMT) 
describe the potential direct contribution of DB-related effects to climate impacts.  
 
   

 
63 CARB LCFS Quarterly Summary Report Accessed Jun 2022.  
64 CARB Monthly LCFS Credit Transfer Activity Reports Accessed Jun 2022. 
65 Draft Scoping Plan at pages 18, 153; Draft Scoping Plan, Appendix H, at page 61. 
66 CARB AB32 GHG Inventory Sectors Modeling Data Spreadsheet  May 2022. Energy Demand, in California 
PATHWAYS Model Outputs.  
67 Based on CARB fuel energy data from the LCFS Regulation Order, Title 17, CCR, §§ 95480–95503. 
68 The CARB projection may understate potential DB growth in California substantially. Planned renewable diesel 
feedstock refining capacity expansions by Phillips 66 at Rodeo (29.2 Mb/year), Marathon at Martinez (17.5 Mb/y) 
and AltAir at Paramount (7.8 Mb/y new capacity) suggest more rapid DB growth than CARB projects. If build as 
scheduled and run targeting a feasible 68.1% distillate yield on feed, these three California lipids refining projects 
could add some 37.2 Mb/y of renewable diesel capacity.  If all three projects are built, commissioned on schedule 
and can overcome lipids feedstock supply limitations to operate at capacity, the growth of DB use in California by 
2030 could be more than double that which CARB projects.  But targets announced by refiners for projects not yet 
built are uncertain forecasts, and there are good reasons to limit reliance on hydrotreated lipids-based diesel biofuels.  
69 See LCFS Regulation Order, Title 17, CCR, §§ 95480–95503. 



Draft 2022 Scoping Plan Update & Draft Environmental Assessment 

Technical Report of G. Karras  13 

Table 3. Potential total distillate fuel shift and GHG emission increments from diesel biofuel 
expansion in the Draft Scoping Plan, total increments during 2023–2045   
GHG: CO2e, 100-year GWP       Mb: million barrels        MMT: million metric tons 

 Diesel biofuel addition in CA  Petroleum distillate export induced by biofuel 
 lower bound upper bound  lower bound upper bound 
Volume a  (Mb) 80.4 80.4  79.6 82.8 
CI b (kg/b) 245.0 353.9  567.3 567.3 
Emissions c (MMT) 19.7 28.4  45.2 47.0 
       
a. Estimated cumulative diesel biofuel increments during 2023–2045 versus the time-weighted mean fuel volumes from 
2015–2019.  DB increment based on renewable diesel increment point estimate from Draft Scoping Plan fuels energy 
modeling and fuel energy density from CARB LCFS regulation order; PD increment range based on DB use to PD export 
range of 1:0.99 to 1:1.03 from analysis of State data in this report §§ 2.1.3.   b. Carbon intensity (CI, in kg/b) values based 
on fuel energy densities and default fuel chain “life cycle” emission factors in CARB LCFS regulation order; the CI range for 
DB is based on renewable diesel CI factors for “residue” (lower bound) and “crop” (upper bound) lipids biomass feeds.    
c. CO2e mass emission increments are calculated from the fuel volumes and CI factors shown for each fuel. Since DB use 
in California shifts PD to export and the estimated CI of PD is greater than that of DB, most of the resultant total distillate 
emission increment estimated (64.9 to 75.4 MMT) would shift outside the state.    Figures may not add due to rounding.  

 
2.3 The Draft Scoping Plan could result in major air quality and environmental health impacts 

associated with renewable diesel refining and diesel biofuel-induced petroleum distillate 
refining for export in communities near California refineries.  

 
This potential for 79.6 to 82.8 Mb of additional PD refining for export through 2045 would emit 
criteria and other toxic air pollutants in communities near California refineries, pollution that 
would be directly linked to the GHG emissions exported with the refined fuels.  Supply-demand 
imbalances that drive these increased community health risks from PD refining for export would 
increase to a greater extent under the Draft Scoping Plan than its no project alternative.70 71  BD 
refining impacts, and in particular the potential for extremely hydrogen-intensive renewable 
diesel processing to result in acute air pollutant exposures from more frequent flaring,72 would 
add new risks in nearby communities.  Thus, by resulting in new and prolonged exposures to 
harmful air pollutant emissions associated with prolonged or increased refining for export and 
increased biorefining, the Draft Scoping Plan could result in significant air quality and 
environmental health risk impacts.  
 
2.4 The Draft Scoping Plan could result in major climate impacts from emission shifting caused 

by biofuel-induced refining for export in apparent conflict with state climate law.  
 

2.4.1 State law requires minimizing GHG emission-shifting to the extent feasible 
CARB asserts that the Draft Scoping Plan DB expansion measures would reduce GHG emissions 
from petroleum fuels in California.  Though correct as to that limited point, CARB’s analysis is 
incomplete; it ignores the resultant emission shifting.  GHG emissions impact climate globally 
wherever GHG emits.  Recognizing this, the California Health and Safety Code requires CARB 

 
70 Compare Alternative 3, Reference Scenario in CARB AB32 GHG Inventory Sectors Modeling Data Spreadsheet 
(supra) for potential to induce refining for export.  
71 Additional support for this comment specific to refinery emission impact is provided in § 1.3 and part 3 herein. 
72 Karras. Changing Hydrocarbons Midstream Aug 2021. Prepared for the NRDC.  
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to minimize emission shifting, which the Code defines as “a reduction in emissions of 
greenhouse gases within the state that is offset by an increase in emissions of greenhouse gases 
outside the state.” Cal. Health & Safety Code §§ 38505 (j), 38562 (b) (8).  But by financing 
increased DB use which shifts PD to export while rejecting feasible direct control measures, the 
Draft Scoping Plan would result in the GHG emission shift defined.  This would appear to 
conflict with State climate law.   
 

2.4.2 Cross-border GHG emissions associated with petroleum distillate refining for export 
could exceed in-state GHG emission reduction from diesel biofuel substitution  

GHG emissions from DB that fails to replace PD and from that PD would contribute to global 
climate impacts.  However, the Draft Scoping Plan limits its focus to emissions in California 
alone.  It subtracts emissions associated with PD (which would in fact be exported) from 
emissions associated with DB used in-state to find emission reductions within the State.  Results 
in Table 3 indicate a potential incremental GHG emission reduction within the state ranging from 
»16.8 (45.2 – 28.4 = 16.8) to 27.3 (47.0 – 19.7 = 27.3) MMT.  PD emissions from the DB-
induced PD export increments, however, would exceed this in-state reduction at 45.2 to 47.0 
MMT (Table 3).  Thus, the smaller GHG emission reduction within the state would be offset by 
the larger GHG emission increase outside the state.  
 

2.4.3 Feasible measures the Draft Scoping Plan excludes could minimize emission shifting 

CARB can establish direct emission control standards expressed as throughput limits to each 
refinery in California.  This measure has proven feasible when implemented on an air quality and 
environmental health basis and can effectively limit refining for export.  See §§ 1.1.1 and § 1.3.  
Moreover, this measure may be required to minimize GHG emission shifting and, at a minimum, 
that requirement further supports its feasibility.  This measure is further discussed in §§ 1.4.3.   

CARB also can establish a numeric cap on statewide DB usage.  A lipids-derived DB cap has 
been suggested by the State’s expert advisors on transportation measures to achieve its climate 
goals,73 and could lessen or avoid new air quality and climate impacts associated with DB fuel 
chain emissions and those from DB-induced refining for export.  This measure also could 
support lower-emitting and more scalable non-combustion freight and shipping alternatives.   
 
2.5 The Environmental Assessment (EA) is factually incomplete.  

Presuming that diesel biofuel replaces petroleum distillate fuel, when it does not, represents a 
fatal error in the Draft Scoping Plan and the EA.  The EA does not identify, describe, assess, or 
analyze feasible mitigation for air quality, environmental health, or climate impacts associated 
with refining and burning more total distillate that could result from the Draft Scoping Plan.   
 
/ 
 
/ 
 
/   

 
73 Brown et al. Driving California's Transportation Emissions to Zero Apr 2021. UC Office of the President, ITS 
reports. See pages 392–396. 
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3 Potential impacts from delayed refining phase down on the feasibility of climate 

stabilization pathways  
Putting off transition impacts by delaying direct refining phase down measures CARB can take 
now to transition from oil, the Draft Scoping Plan would lead to a vicious cycle: Cumulative 
emissions increase faster while time left for cutting them shortens.  This forces deeper cuts faster 
to our climate goal.  That increases the severity of transition impacts, reinforcing the vicious 
cycle.  Delay, then, can be a dead-end path to climate disaster.  Analysis of high-quality data 
demonstrates that the Draft Scoping Plan phase down delay could breach clearly foreseeable 
feasibility tipping points.  Major impacts that could result from its rejection of “maximum 
feasible” measures include conflict with State climate law, prolonged toxic health impacts near 
refineries, and total cumulative emissions that far exceed the State GHG emissions goal.  The 
Draft Scoping Plan and EA obscure these impacts through a series of errors and omissions.  
 
3.1 The Draft Scoping Plan obscures potential impacts of delayed refinery phase down.  

3.1.1 Delayed refining cuts make emissions targets less feasible to achieve  

This point is simple and crucial.  Suppose one sector in the statewide economy emits 50 percent 
of total statewide emissions and all other sectors emit the other 50 percent.  When we need total 
emissions to be cut 25 percent, if the super-emitter delays its cuts, all the other sectors must cut 
their emissions by 50 percent to make the cut. That makes the total cut less feasible than it would 
be if all sectors did their share.  When we need total emissions cut 50 percent, if the super-
emitter still delays its cuts, all other sectors must cut their emissions by 100 percent (go to zero) 
to make the cut.  That makes the needed cut much less feasible.  

In fact, the petroleum fuel chain linked to California refineries emits up to 65 percent of total 
GHG linked to all activities in California.74  Moreover, accounting for the emission shifting 
enabled by an absence of direct refinery GHG emission standards, which allowed export refining 
as in-state petroleum demand began to decline, sustained cuts in those refining-linked petroleum 
fuel chain emissions were, in fact, delayed.75  The Draft Scoping Plan omits these facts.  
 

3.1.2 The Draft Scoping Plan does not quantify and report any path to the State’s direct 
emissions targets that is known to be feasible based on measures proven in practice  

State climate emission reduction targets, expressed in shorthand as –40% by 2030 and –80% by 
2050, are direct emission reduction goals, which “carbon neutrality” measures such as industrial 
or biological carbon sequestration are explicitly meant to supplement but not to replace.76  The 
State’s “carbon neutrality goal is layered on top of the state’s existing commitments to reduce 
greenhouse gas emissions 40% below 1990 levels by 2030 ... and 80% below 1990 levels by 

 
74 CEJA, Climate Pathways in an Oil State Prepared by Greg Karras. Feb 2022.   
75 Id.  
76 Executive Order B-55-18 to Achieve Carbon Neutrality Edmund G. Brown Sep 2018. 
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2050.”77  This distinction is important because CARB climate plans and measures are required to 
achieve the “maximum feasible” GHG emission reductions,78 and carbon-capture-sequestration 
has not been proven feasible at the necessary scale.79   

In essence, State policy calls on CARB to refrain from delaying feasible measures to meet State 
GHG emission targets in favor of unproven carbon neutrality measures that may not prove 
feasible and in any case are to be “layered on top” after the State emission targets are met.  But 
that is not what the Draft Scoping Plan does.  None of its scenarios include direct refinery phase-
down standards.  All of them lump proven direct measures and unproven carbon capture 
measures together, conflate the emission reduction target and carbon neutrality goal analyses,    
or both.  It does not quantify and report any path to the direct emission reduction targets that is 
known to be feasible based on measures that are proven in practice.  

 
3.1.3 The Draft Scoping Plan obscures climate impacts of delay through failure to disclose 

and compare cumulative emissions from its scenarios over time  
Emitted CO2 accumulates in the upper atmosphere, where it contributes to climate-forcing 
“greenhouse” impacts on the climate system for hundreds of years.  Cumulative emission over 
time is a direct metric for climate effects of the Draft Scoping Plan.  Annual emission snapshots 
are not.  However, the Draft Scoping Plan presents analysis focused on snapshots of annual 
emission rates.  This obscures climate impacts that could result from the Draft Scoping Plan.   

First it obscures impacts of delayed emission cuts on climate.  For example, the Draft Scoping 
Plan (Alternative 3) delays GHG emission cuts from replacing fossil fuels in vehicles, power 
plants and industry compared with Alternative 1.  It presents Alternative 3 as resulting in 
equivalent GHG emission cuts to Alternative 1 between 2020 and 2045 (–355 MMT), based on 
its comparison of annual emissions between those two years.80  Adding up the data for all years 
from 2020 through 2045, however, cumulative GHG emissions from the Draft Scoping Plan 
exceed those from Alternative 1 by »1,520 MMT, or »26 percent.81  Sole focus on the annual 
emissions obscures a 1,520 MMT climate impact of delay that cumulative analysis reveals.  

Second, focusing solely on annual emissions obscures impacts of delayed emission cuts on the 
feasibility of climate stabilization.  In the example above it missed 1,520 MMT of cumulative 
emissions that are more feasible to prevent than to suck out of the air after the GHG emits.  Both 
limiting the accumulation of GHG emissions to a climate-forcing impact of 1.5 to 2 ºC global 
heating, and the feasibility of measures which could do that, have a timing component.  Their 
timing and feasibility are interdependent.  Quantifying this interdependence has been a central 
problem in CARB climate planning.  Pairing technology pathways analysis with cumulative 
emission trajectories analysis can solve this problem.82  Indeed, this inclusive data analysis 
method appears necessary to estimate the feasibility of climate pathways accurately.  

 
77 Mahone et al. Achieving Carbon Neutrality in California: PATHWAYS Scenarios Developed for the California 
Air Resources Board Energy and Environmental Economics. Oct 2020. See page 14. 
78 See Cal. Health & Safety Code §§ 38560.5 (c), 38561 (a), (c), 38562 (a). 
79 See Draft Scoping Plan comments of Julia May on behalf of the California Environmental Justice Alliance. 
80 CARB AB32 GHG Inventory Sectors Modeling Data Spreadsheet (supra) 
81 Id.  
82 CBE (2020) supra; CEJA (2022) supra.  
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Moreover, the Draft Scoping Plan does not disclose that the State’s direct emission targets were 
developed and timed to limit cumulative emission at the State’s share of global emission that is 
consistent with holding climate heating below 2 ºC.  Its direct emission targets define this 
climate limit.  The targets seek continuous, proportionate annual cuts in direct emissions during 
three periods.83  First, back to the emission rate in 1990 by 2020, then 40 percent below the 1990 
rate by 2030, then 80 percent below the 1990 rate by 2050.  Now we are past 2020, statewide 
emissions were close to that first target, and we have reliable and accurate emissions data 
representative of current pre-COVID conditions from 2013–201984 to assess the proportionate 
annual cuts to the 2030 and 2050 targets.  With these cuts, a certain amount of CO2e will be 
emitted each year through 2050.  The climate limit is simply the sum total of these 
proportionately declining annual emissions.  See Chart 3.  

 
 

Chart 3 illustrates cumulative emission trajectories defined by State climate targets.  The 
trajectories start with actual emissions as of 2017 based on high quality State and federal data.85  
Reduced emissions defined by the targets add to cumulative emissions in each subsequent year.  
The non-petroleum (brown shading), petroleum fuel chain (yellow shading), and total (green 
curve) trajectories bend downward because of these sustained emission cuts.  The climate limit 
(red line) is the total emissions through 2050, approximately 11.1 gigatons (Gt) or 11,100 MMT.  
This cumulative emission limit is consistent with State’s share of global emission reductions for 
a 67 percent chance of holding global heating to between 1.5 and 2.0 ºC.86  
 

 
83 See CBE (2020) supra  
84 CEJA (2022) supra, see Table S1. 
85 Id.  
86 CEJA (2022) supra, see tables S9, S10. 
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3.2 Even if all other, non-petroleum emissions are cut to their share of the State direct emissions 
reduction goal, this goal cannot be achieved without petroleum refining rate cuts.  

To assess potential climate impacts, CEJA compared cumulative emissions from the petroleum 
fuel chain linked to California refineries with the climate limit, along pathways without crude 
rate reductions.  Uncut petroleum emissions would build up more than in the climate limit 
trajectory illustrated in Chart 3.  But how much more?  CARB did not say.  

Chart 4 illustrates the potential for climate impacts from the petroleum fuel chain alone, by 
showing emissions associated with all other, non-petroleum activities statewide as they would 
appear if cuts to their share of the climate limit will be sustained along the entire path from 2017 
through 2050.  The “all other, non-petroleum” trajectory in Chart 4 is the same as its climate 
limit trajectory as illustrated in Chart 3 above (brown shading in both charts).  

 

Uncut petroleum fuel chain emissions without crude rate cuts (yellow shading) drive a dramatic 
buildup of total cumulative emissions (rising blue and orange curves) to exceed the climate limit 
(red horizontal line) by a wide margin before 2050.  Pathways without crude rate cuts exceed the 
climate limit trajectory by 13 to 16 percent in 2030, irreversibly exceed the 2050 climate limit by 
2038, and exceed the limit by 5,300 to 5,900 MMT, or 48 to 53 percent, by 2050.87  That vast 
accumulation of climate forcing GHG would contribute to global climate heating significantly.  

This climate protection failure would occur despite cutting all other non-petroleum emissions to 
their share of the climate limit.  See Chart 4.  It would occur despite falling in-state demand for 
petroleum fuels. See §§ 1 and 2 herein.  Ongoing refiner efforts to protect their otherwise 

 
87 CEJA (2022) supra, see table S11 and S12. 
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stranded assets and seek returns to scale by increasing refining for export across the global fuel 
chain in response to decreasing in-state demand would be among its proximate causes. Id.  A 
root cause would be State failure, despite clearly foreseeable and significant local and global 
impacts of this emission shifting, to directly control and phase down petroleum refining in-state.  
By rejecting this measure the Draft Scoping Plan could result in this climate protection failure.   

 

 
 

Box: CBE (2020) 
 
 

3.3 By rejecting gradual implementation of direct refinery phase down measures that can be in 
effect before 2031, the Draft Scoping Plan could result in a significant climate impact 
through failure to include the “maximum feasible” measures, contrary to state climate law.  

Cuts to zero emissions “will not happen overnight.”88 Even with deep non-zero cuts, cumulative 
emission keeps rising, as shown for the “all other, non-petroleum” emissions in Chart 4.  This 
shows waiting for emissions to approach the climate limit can delay action until it is too late.  

Tipping points in the feasibility of meeting our climate limit, as measured by refining capacity 
lost annually along climate pathways, are different from tipping points in the climate system.  
Compared with the complexity and uncertainty of climate system tipping points, these feasibility 
tipping points are certain to occur with delay, and predictable based on simple math.  See Box.    

Tipping points can be quantified based on available data89 that CARB could have analyzed in its 
Draft Scoping Plan feasibility analysis.  However, the Draft Scoping Plan fails to disclose clearly 
foreseeable tipping points in the feasibility of achieving State emission targets that are directly 
linked to the timing of refinery phase downs.  Chart 5 illustrates the deeply diving downward 
curves of annual refining capacity losses that would be caused by delays in starting crude rate 
cuts along 91 pathways to the climate limit.   

 
88 CARB itself makes this point. See Draft Scoping Plan at pages vii, 78, 152.  
89 See CEJA (2022) supra. Charts 3, 4 and 5 and discussions of them herein draw on exhaustive analysis of high-
quality primary data from CARB and other State and federal agencies in CBE (2020) supra and CEJA (2022) supra, 
which updates the CBE (2020) analysis to include more recent new and revised data.  The Box above is from CBE.   
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Pathways to the climate limit that decommission refinery capacity gradually at five to seven 
percent per year (Chart 5, left) would be foreclosed by delaying the start date for sustained crude 
rate cuts in the petroleum fuel chain from left to right in the chart.  Delay until 2032 (Case 1) or 
2034 (Case 2) would force refining capacity losses of 80 to 90 percent in a single year to meet 
the climate limit (chart, right).  That enormous increase in sudden statewide refinery closures, 
hence worsening of transition impacts, would substantially and irreversibly impair the social 
feasibility of meeting the State climate limit.  But the tipping point would come sooner.  

Tipping points for the feasibility of meeting the climate limit, after which delay drives these 
transition impacts over a cliff, from around 20 percent to 80 or 90 percent refinery capacity 
losses per year to meet the limit, would arrive by 2031 at the latest (orange curve) and could 
trigger irreversible impairment of state climate limit feasibility by 2030 (blue curve).   

Worse, it can take years from official proposal to actual enforcement of refinery emission cuts.90  
Refinery rulemaking to avoid the feasibility “cliff” illustrated in Chart 5 must start right away.   
The Draft Scoping Plan would delay direct refinery phase down measure rulemaking.    

California climate law requires CARB climate measures and plans to achieve the “maximum 
feasible” GHG emission reductions.91  Instead, the Draft Scoping Plan would reject planning for, 
and thereby foreclose via delay, a feasible measure that is needed to meet State GHG emission 
reduction targets and depends upon starting sooner for its feasibility.  That would appear 
contrary to State climate law and could result in a significant climate impact.  

 
90 CEJA (2022) supra, page 15. 
91 Cal. Health & Safety Code §§ 38560.5 (c), 38561 (a), (c), 38562 (a). 
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3.4 Significant air quality, health, and environmental justice impacts could result from the failure 
of the Draft Scoping Plan to include a direct refining phase down measure.  

As shown throughout this report, climate, air quality and health impacts that could result from 
the Draft Scoping Plan are linked to increased refining for export and could be lessened or 
avoided by a feasible measure to phase down oil refining.  This measure, facility-level direct 
standards expressed as refinery throughput that decline over time, was further shown to be 
justified on an air quality and environmental health basis, which further supports its feasibility.  
This subsection (3.4) incorporates §§ 1.3, 1.5, 2.3, 2.5 herein by reference and further supports 
that measure.   

Low income Black and Brown populations in California communities that host refineries have 
long been shown92 to face disparately worsened exposures to harmful refinery emissions of CO2e 
co-pollutants, such as particulate matter, nitrogen oxides, sulfur oxides, and other criteria and 
toxic air pollutants.  Doubling down on this toxic racism, a substantial and potentially growing 
portion of that disparately severe exposure is being caused by refining for export of fuels that 
Californians do not need or use.93   

The same refinery-specific direct control measures needed to reduce crude rates before our most 
feasible pathways to the State climate limit are foreclosed would reduce these emissions from 
refineries as well.  These direct control measures would benefit environmental justice 
communities, further enhancing the feasibility of least-impact pathways to the climate limit.  
Conversely, further delaying them would prolong and worsen an acute social injustice in 
California communities that host refineries, further impairing the feasibility of delayed action 
pathways to the climate limit.  For example, consider Table 4.  
 
 

Table 4. Refining for export community emission impacts avoidable by the least-impact  
climate pathway starting crude rate reductions in January 2023 

 t (ton): metric ton Mt (Megaton): 1 million tons No CCR: no crude rate reduction 
 CO2e emitted by refining for export (Mt/y) a  Co-pollutant emissions from refining for export (t/y) b 

Year No CRR Climate path Export refining  PM NOx SOx Subtotal 
2022 35.64 35.64 0.00  0 0 0 0 
2023 35.64 33.58 2.06  129 457 263 848 
2025 35.64 29.81 5.83  364 1,290 744 2,400 
2030 35.64 22.13 13.51  843 3,000 1,720 5,560 
2035 35.64 16.43 19.21  1,200 4,260 2,450 7,910 
2040 35.64 12.20 23.44  1,460 5,200 2,990 9,650 
2045 35.64 9.06 26.58  1,660 5,900 3,390 10,900 
2050 35.64 7.14 28.50  1,780 6,330 3,630 11,700 

PM: particulate matter; PM10 including PM2.5        NOx: oxides of nitrogen        SOx: oxides of sulfur    
a. CO2e emissions from refining for export without crude rate cuts are the difference of No CRR and climate path emissions from 
the least-impact pathway starting CRR in Jan 2023. b. CO2e co-pollutant emissions from refining for export were based on co-
emission factors (e.g., t PM/Mt CO2e) derived from state refinery emissions data. For data and details of methods see CEJA 
(2022) tables S11, S13. The table shows only new, post-2022, refining for export impacts.  Table adapted from CEJA (2022). 
Figures may not add due to rounding.  

 
92 Pastor et al. Minding the Climate Gap: What's at stake if California's climate law isn't done right and right away 
U. Cal. Berkeley and U. Southern California. Apr 2010. 
93 See §§ 1.1, 1.2, 1.3 and 3.2 herein. 



Draft 2022 Scoping Plan Update & Draft Environmental Assessment 

Technical Report of G. Karras  22 

Compared with the least-impact climate pathway, in which direct measures launch a gradual 
phase down of refining in 2023, delaying the phase-down start date could foreclose annual 
criteria air pollution cuts from statewide refineries of approximately 5,560 metric tons by 2030, 
9,650 tons by 2040, and 11,700 tons by 2050 from refining for export alone. Table 4.94   
Applying enhanced direct throughput reduction standards to California refineries is therefore 
strongly supported on the basis of need, authority and obligation to cure air quality, health, and 
equity impacts in communities in the shadows of refinery emission stacks.   

But despite the consequent climate impacts and emission shifting contrary to State climate law,95  
the Draft Scoping Plan proposes to reject this feasible, needed climate and health measure.  This 
proposed action would arbitrarily expose disparately pollutant-burdened communities to more 
harmful air pollution, to which people in communities near refineries would be exposed routinely 
and episodically for an unnecessarily prolonged period.  The Draft Scoping Plan could thus 
result in significant air quality and environmental health impacts.  

This evidence further supports refinery-specific phase down standards for climate justice.  

3.5 The Environmental Assessment (EA) is factually incomplete.  
California’s Final Scoping Plan can apply throughput standards to phase down refineries before 
the rising carbon flow through their combustion fuel chain overwhelms its all-source emission 
reduction targets, further poisons nearby Black and Brown communities, and blows through our 
share of cumulative global GHG emission to hold climate heating below 2 ºC. This measure is 
feasible given the gradual refining phase down schedule that is still available now, and appears 
essential to ensure statewide all-source emission targets can be met.  Instead, the Draft Scoping 
Plan would exempt refineries from this measure now, while there is still time for gradual refinery 
phase downs, and could thereby foreclose this now-feasible measure through delay.96   

The EA does not identify, describe, assess, or analyze feasible mitigation for air quality, health, 
or climate impacts associated with foreclosing feasible refining rate reductions through delay. 
which could result from the Draft Scoping Plan.    
 
 
  

 
94 Table 4 was adapted from CEJA (2022), supra 
95 See §§ 1.4, 2.1, 2.2, 2.4, 3.2 and 3.3 herein. 
96 As stated, CARB’s rationale for this oil industry exemption fails on the facts.  Refiners have not phased down in 
line with in-state petroleum demand; they increased production on increased exports across the Pacific Rim.  Diesel 
biofuel did not replace or reduce petroleum distillate refining or combustion; refiners exported petroleum distillate 
and boosted its production.  Refining is not a separate, small, or fungible part of the statewide GHG equation; it 
enables fuel chain carbon flow that emits more than half of total statewide GHG.  There is no evidence for rejecting 
a proven measure like refining rate control based on the presumed cost-effectiveness of an unproven measure like 
carbon capture and storage; cost “effectiveness” of unproven measures cannot be known until they prove effective.  
It is not valid to compare climate effects of deploying different arrays of measures over time (“scenarios,” 
“trajectories” or “pathways”) based on annual emissions in their final year alone; the pathway that delays measures 
may cut to the same emission rate in that final year but emit much more along the way—and cumulative emissions 
over time, not ‘blips’ in any one year, drive climate heating. This list of relevant errors and omissions in the Draft 
Scoping Plan and EA is not necessarily exhaustive. 
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EXHIBIT 1. Distillate Fuels Data, California and World 

All data in millions of barrels (Mb) 
PD: petroleum distillate      DB: diesel biofuel; biodiesel and renewable diesel      b: (barrel); 42 U.S. gallons 

California DB use a PD use (demand) a PD production b PD net export c 

2000 0.0476 87.0246 102.0795 15.0549 
2001 0.0595 88.4041 106.2020 17.7979 
2002 0.0952 90.9339 109.0410 18.1071 
2003 0.0214 91.4559 113.0250 21.5691 
2004 0.0333 96.2476 112.3970 16.1494 
2005 0.0612 101.9456 126.1429 24.1972 
2006 0.4669 103.5919 127.0643 23.4723 
2007 0.4157 101.4276 123.1786 21.7509 
2008 0.2786 95.2376 136.2452 41.0076 
2009 0.1648 83.7293 118.4643 34.7349 
2010 0.1754 90.9053 122.5405 31.6351 
2011 0.4765 92.7767 125.7095 32.9328 
2012 0.7219 91.7536 123.7548 32.0011 
2013 4.3051 92.4435 131.3690 38.9256 
2014 4.2772 96.6300 137.4976 40.8676 
2015 6.9430 96.1149 136.9000 40.7851 
2016 9.9767 95.0480 129.5357 34.4878 
2017 12.0350 92.7873 134.9905 42.2032 
2018 13.5250 91.7491 135.4357 43.6866 
2019 19.7508 83.4752 131.7381 48.2629 
     
World World consumption of PD for all uses d World use of PD in transportation e 

2010 8,497.76 6,706.22 
2011 8,659.04 6,935.68 
2012 8,815.78 7,105.51 
2013 8,943.98 7,236.73 
2014 9,114.00 7,425.49 
2015 9,273.51 7,612.81 
2016 9,227.47 7,736.16 
2017 9,414.91 7,903.35 
2018 9,475.86 8,096.96 
2019 9,420.83 8,161.30 

a. Data from Fuel Activity for California's Greenhouse Gas Inventory by Sector & Activity (Fourteenth Edition: 2000 
to 2019); California Air Resources Board: Sacramento, CA. Fuel Combustion and Heat Content; 
https://ww2.arb.ca.gov/ghg-inventory-data  
b. Data from Refinery Inputs and Production; California Energy Commission: Sacramento, CA. Fuel Watch. 
https://www.energy.ca.gov/data-reports/reports/weekly-fuels-watch/refinery-inputs-and-production  
c. PD net export is PD production minus PD use.  California refiners export PD to other states and nations.  
d. Data converted to volume at an assumed energy density of 134.47 MJ/gal. from energy data in Transportation 
sector energy consumption by region and fuel; US Energy Information Administration: Washington, D.C. Report 
downloaded 29 March 2022 from: https://www.eia.gov/outlooks/aeo/data/browser/#/?id=49-IEO2021&region=0-
0&cases=Reference&start=2010&end=2050&f=A&linechart=Reference-d210719.3-49-
IEO2021&ctype=linechart&sourcekey=0  
e. Data converted to volume at an assumed energy density of 134.47 MJ/gal. from energy data in World 
Production and Final Consumption of Gas/Diesel; International Energy Agency: Paris, FR. Downloaded 29 March 
2022 from IEA Data and Statistics, Data Tables, Oil; https://www.iea.org/data-and-statistics/data-
tables/?country=WORLD&energy=Oil 
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EXHIBIT 2. Partial Least Squares Regression Results 

 
DB: diesel biofuel     PD: petroleum distillate     LB (UB): lower bound (upper bound) of 95% confidence interval 

A. PD Export v. DB use and PD production 

California (N, 10) Model: PD Export » 0.478 • DB use + 0.521 • PD production – 5.268 
 R-squared 0.869   
 Standardized coefficients (y variable PD export)   
 x variable Coefficient 95% Confidence LB 95% Confidence UB 
 DB use 0.555 0.301 0.809 
 PD production 0.507 0.368 0.645 
 Residuals tests p-value (two-tailed) alpha  
 Shapiro-Wilk 0.147 0.05  
 Anderson-Darling 0.084 0.05  
 Lilliefors 0.079 0.05  
 Jarque-Bera 0.351 0.05  

California (N, 9) Model: PD Export » 0.505 • DB use + 0.505 • PD production – 4.869 
 R-squared 0.957   
 Standardized coefficients (y variable PD export)   
 x variable Coefficient 95% Confidence LB 95% Confidence UB 
 DB use 0.601 0.363 0.838 
 PD production 0.505 0.400 0.610 
 Residuals tests p-value (two-tailed) alpha  
 Shapiro-Wilk 0.411 0.05  
 Anderson-Darling 0.431 0.05  
 Lilliefors 0.484 0.05  
 Jarque-Bera 0.597 0.05  

B. PD Export v. DB use and PD use 

California (N, 10) Model: PD Export » 0.769 • DB use + 0.119 • PD use + 3.509 
 R-squared 0.734   
 Standardized coefficients (y variable PD export)   
 x variable Coefficient 95% Confidence LB 95% Confidence UB 
 DB use 0.893 0.254 1.532 
 PD use 0.078 –0.589 0.745 
 Residuals tests p-value (two-tailed) alpha  
 Shapiro-Wilk 0.396 0.05  
 Anderson-Darling 0.401 0.05  
 Lilliefors 0.301 0.05  
 Jarque-Bera 0.424 0.05  

California (N, 9) Model: PD Export » 0.926 • DB use + 0.450 • PD use – 1.399 
 R-squared 0.931   
 Standardized coefficients (y variable PD export)  
 x variable Coefficient 95% Confidence LB 95% Confidence UB 
 DB use 1.100 0.516 1.684 
 PD use 0.295 –0.041 0.631 
 Residuals tests p-value (two-tailed) alpha  
 Shapiro-Wilk 0.281 0.05  
 Anderson-Darling 0.301 0.05  
 Lilliefors 0.440 0.05  
 Jarque-Bera 0.649 0.05  

    
continued next page 
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EXHIBIT 2. Partial Least Squares Regression Results continued 

                                                                                   2 

 
DB: diesel biofuel     PD: petroleum distillate     LB (UB): lower bound (upper bound) of 95% confidence interval 

C. Total Distillate v. PD use, DB use and PD export 

California (N, 10) Model: Total Distillate » 1.000 • PD use + 1.000 • DB use + 1.000 • PD export + 0.000 
 R-squared » 1.000   
 Standardized coefficients (y variable Total Distillate)   
 x variable Coefficient 95% Confidence LB 95% Confidence UB 
 PD use 0.350 –0.012 0.712 
 DB use 0.620 0.349 0.891 
 PD export 0.534 0.380 0.687 
 CA input data tests p-value (two-tailed) alpha  
 PD use data    
   Shapiro-Wilk 0.043 0.05  
   Anderson-Darling 0.055 0.05  
   Lilliefors 0.089 0.05  
   Jarque-Bera 0.138 0.05  
 DB use data    
   Shapiro-Wilk 0.360 0.05  
   Anderson-Darling 0.462 0.05  
   Lilliefors 0.543 0.05  
   Jarque-Bera 0.678 0.05  
 PD export    
   Shapiro-Wilk 0.444 0.05  
   Anderson-Darling 0.443 0.05  
   Lilliefors 0.596 0.05  
   Jarque-Bera 0.758 0.05  

Notes: California data from Exhibit 1 for 2010 through 2019. PLS regressions and normality tests by XLSTAT 
(2022). Input data and residuals test p-values that exceed the alpha value of 0.05 suggest normal distributions of 
PLS residuals and, separately, PLS input data sets.   
A. Results for the main drivers of PD export, DB use and PD production. Standardized coefficients and R-squared 
values indicate the strength of BD use influence, PD production influence, and the combined influence of these 
two factors on PD export.  
B. The 95% confidence intervals of the standardized coefficients for PD use span zero, indicating the weak 
influence of PD use, relative to DB use and PD production, on PD export.    
C. Modeled values approach unity (and PLS residuals could not be distinguished from zero), due to the inclusion 
of observations for all distillate fuels in the model. Given this very tight fit to the data, the standardized coefficient 
confidence interval for PD use that spans zero in this analysis reflects the rise and fall of California PD use as its 
DB use and PD exports continued to rise (Exhibit 1).  Results thus describe the expected conservation of fuel 
volume in shifts among distillate components.   
“N, 9” results for models in A and B help to inform possible effects of a potential input data anomaly. “N,10” results 
reflect the inclusion of a potentially anomalous outlier year (2016), when hydrocracking capacity may have shifted 
from distillate to gasoline production after an explosion idled substantial in-state gasoline production for 17 
months.* This may have affected results from analyses A and/or B, which did not intrinsically balance all distillate 
data.  Results of those analyses including and excluding the suspect data are shown for comparison.   
* See West Coast Transportation Fuels Markets; U.S. Energy Information Administration: Washington, D.C. PADD 
5 Transportation Fuels Markets. September 2015. www.eia.gov/analysis/transportationfuels/padd5; and Schremp, 
G. Transportation Fuels Trends, Jet Fuel Overview, Fuel Market Changes & Potential Refinery Closure Impacts; 
BAAQMD Board of Directors Special Meeting. 5 May 2021. Gordon Schremp, Energy Assessments Division, 
California Energy Commission: Sacramento, CA. Virtual meeting report presentation. 
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FACT CHECK: California’s 2022 Draft Scoping Plan for Oil Refineries  
Released Data Show CARB Relies on Unfounded Assumptions for 
Carbon Capture in the Refinery Sector, Making Results Invalid 
 
On Tuesday, May 10, 2022, CARB finally published the 2022 Scoping Plan modeling assumption spreadsheets. 
These key datasets underlying the foundational climate modeling for the Scoping Plan were surprisingly 
unavailable to support charted results in previous modeling results workshops. Now that detailed numbers are 
public, the nature of CARB’s faulty input assumptions are clearer. These reflect forced policy decisions, not faults 
in the modeling program.  The E3 modeling spreadsheets1 provide year-by-year greenhouse gases assumed 
captured by carbon capture and sequestration (CCS) at oil refineries.  These faulty assumptions invalidate the 
results of the refinery sector in the staff-preferred Alternative 3, the Proposed Scenario.  
 

➢ As presented in the graph and citations below, CARB modeling assumed CCS technology in refineries 
would need to start capturing over 2 million metric tonnes (MMT CO2e) at refineries, in 2021. 
Capture would ramp up to a peak of 13 million in 2030 and continue capture through 2045.  

 
But these carbon capture systems do not currently exist at any refinery in California.  Worldwide, we could 
not find a single existing major refinery comprehensively retrofitted with CCS.  Much smaller demonstration 
projects exist in sections of refineries, such as refinery hydrogen plants (steam methane reformers) and one small, 
newly built Canadian refinery which includes CCS in a spacious rural area.2  
 
By contrast, California refineries are massive complexes, with hundreds of refinery boilers, heaters, and 
other combustion stacks, interspersed with miles of complex piping and storage tanks, and most 
surrounded by neighbors and businesses. 3 That most California refineries are highly space-constrained is well-
documented, for instance, in South Coast Air Quality Management District (SCAQMD) Rulemaking 1109.1. 
Adding widespread CCS to hundreds of boilers and heaters presents a major safety hazard according to expert 
studies, making the assumption of widespread refinery CCS use not only improbable but dangerous, if forced. 
 
To make assumed CCS numbers visible, we used the newly released assumptions data to total Refinery CCS 
amounts each year for four refinery fuels evaluated in E3 modeling (petroleum coke, pipeline gas, petroleum and 
process gas, and waste heat) for Alternative 3, from the  “CCS by fuel” sheet.  We graphed it as follows (specific 
numbers are provided at the end of this factsheet). 

 
 

1 2022 Draft Scoping Plan, Modeling Information, AB 32 GHG Inventory Sectors Modeling Data Spreadsheet, last Sheet in 
Excel spreadsheet is CCS by fuel.  
2 For more on the low capture rates and high cost of three operational steam methane reformer demonstration projects, none 
of which comport with CARB’s “at the stack” 90% capture rate assumption, please see Stanford academic comment letters. 
Wara, Michael et al, May 3, 2022, www.arb.ca.gov/lists/com-attach/62-sp22-econ-health-ws-VDVSJgNgVloBdAVm.pdf 
and Wara, Michael et al, https://www.arb.ca.gov/lists/com-attach/65-sp22-modelresults-ws-BWQFcVMwUFxWI1Az.pdf.  
3 For more detail on the physical limitations and hazards at California’s refineries, see May, Julia, CBE, April 4, 2022, CBE 
Comments on Scoping Modeling – Refineries, Re: CARB Draft Scoping Plan: AB32 Source Emissions Initial Modeling 
Results, pp. 4-10, available at CARB comment portal. 
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The projected cumulative totals of carbon dioxide removed by CCS at refineries reach: 

► 2021-2025:  27.6 million (metric tonnes)    ►2026-2030:  another 60 million 

► 2031-2035:  another 56.4 million    ►2036-2045:  another 57 million  

 
Carbon capture at California refinery hydrogen plants must be considered within the entire refinery system. 
At the Initial Modeling Workshop, CARB indicated it was using a 90%4 capture rate “at the stack.”5  Yet no such 
rate has been demonstrated at a refinery hydrogen plant.6  As entirely new technology to California oil refineries, 
CCS in refineries face several years, if not at least a decade to be a serious consideration for operation, after site-
specific engineering design, development of refinery-specific regulatory frameworks, site-specific environmental 
review, construction, and de-bugging. 
 
CARB’s imaginary CCS, even if implemented, would allow continued emissions throughout most of the 
refinery, be publicly subsidized, very costly, delay and undermine the real goal – phasing out fossil fuel 
infrastructure.  The absence of a formal plan to manage the decline of oil refining in California by 2045 is 
shockingly missing from the Draft Scoping Plan.  This transition planning is needed so that communities and 
workers have certainty in their transition to accompany the transition to zero emission cars and trucks, and in 
order to survive the climate disaster, as well as the public health crisis from smog. 
 

Alternative 3 Refinery CCS Totals Each Year (Tonnes CO2) are as follows: 
 

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 
       
2,003,225  

          
3,740,895  

          
5,691,755  

          
7,334,956  

          
8,860,179  

        
10,116,780  

        
11,402,646  

        
12,129,938  

        
12,903,767  

        
13,504,086  

 

2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 

        
12,840,721  

        
12,037,585  

        
11,451,916  

        
10,502,560  

          
9,613,486  

          
8,910,653  

          
7,929,212  

          
7,134,874  

          
6,455,638  

          
5,817,768  

  

2041 2042 2043 2044 2045 
          
5,164,447  

          
4,606,671  

          
4,097,655  

          
3,644,028  

          
3,213,948  

 

 
See Attachments A & B for detailed Refinery Data from E3 modeling. 
 
For more information, contact: Julia May, Senior Scientist, or Connie Cho, Attorney, CBE 
 
Last updated: May 13, 2022 

 
4 Mahone et al., CARB Draft Scoping Plan: AB 32 Source Emissions  Initial Modeling Results, Slide 10 - Oil & Gas 
Extraction and Petroleum Refining Emissions, Mar. 15, 2022, https://ww2.arb.ca.gov/sites/default/files/2022-03/SP22-
Model-Results-E3-ppt.pdf.  
5 CARB Deputy Executive Rajinder Sahota clarified in verbal comments at the Workshop and the following EJAC meeting. 
6 See Footnote 2 and Footnote 3. 
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B
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Fuel 

2021 
2022 

2023 
2024 

2025 
2026 

2027 
2028 

2029 
2030 

Coke 
       431,902  

           810,353  
       1,2

41,882  
       1,613,147  

       1,958,683  
       2,250,237  

       2
,550,208  

       2,731,180  
       2,925,039  

       
3,083,143  

Pipeline Gas 
       679,251  

       1,261,68
7  

       1,9
38,415  

       2,518,790  
       3,032,947  

       3,445,594  
       3

,868,705  
       4,089,664  

       4,322,966  
       
4,491,074  

Refinery &
 

Process Gas 
       830,344  

       1,553,46
7  

       2,3
73,925  

       3,074,842  
       3,722,879  

       4,264,933  
       4

,819,836  
       5,147,344  

       5,497,234  
       
5,778,156  

W
aste Heat 

          61,729  
           115,388  

           1
37

,533  
           128,178  

           145,669  
           156,016  

           163,897  
           161,750  

           158,528  
           
151,713  

To
tal 

    2,003,225  
       3,740,89

5  
       5,6

91,755  
       7,334,956  

       8,860,179  
     10,116,780  

     11,402,646  
     12,129,938  

     12,903,767  
     
13,504,086  

 
 

 
 

 
 

 
 

 
 

Fuel 
2031 

2032 
2033 

2034 
2035 

2036 
2037 

2038 
2039 

2040 
Coke 

    2,947,821  
       2,779,72

1  
       2,6

59,595  
       2,457,293  

       2,266,784  
       2,117,399  

       1
,903,309  

       1,730,080  
       1,582,601  

       
1,442,878  

Pipeline Gas 
    4,253,353  

       3,968,18
9  

       3,7
58,179  

       3,418,846  
       3,101,734  

       2,849,233  
       2

,499,625  
       2,216,619  

       1,972,258  
       
1,744,383  

Refinery &
 

Process Gas 
    5,509,131  

       5,180,51
6  

       4,9
42,886  

       4,554,268  
       4,189,592  

       3,902,720  
       3

,498,487  
       3,171,371  

       2,893,112  
       
2,630,508  

W
aste Heat 

       130,417  
           109,159  

             91
,256  

             72,153  
             55,376  

             41,301  
             27,791  

             16,804  
               7,667  

                     -    

To
tal 

  12,840,7
21  

     12,03
7,585  

     1
1,451,916  

     10,502,560  
       9,613,486  

       8,910,653  
       7

,929,212  
       7,134,874  

       6,455,638  
       
5,817,768  

 
 

 
 

 
 

 
 

 
 

Fuel 
2041 

2042 
2043 

2044 
2045 

 
 

 
 

 
Coke 

    1,298,900  
       1,176,35

0  
       1,0

66,569  
           967,491  

           872,809  
 

 
 

 
 

Pipeline Gas 
    1,503,952  

       1,297,33
1  

       1,1
02,375  

           931,705  
           771,288  

 
 

 
 

 
Refinery &

 
Process Gas 

    2,361,595  
       2,132,99

0  
       1,9

28,711  
       1,744,833  

       1,569,851  
 

 
 

 
 

W
aste Heat 

                  -    
                     -    

                     -    
                     -    

                     -    
 

 
 

 
 

To
tal 

    5,164,447  
       4,606,67

1  
       4,0

97,655  
       3,644,028  

       3,213,948  
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 C
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ption, especially since R
efinery G

H
G
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n under C

ap &
 T

rade. (This sheet in is in m
illion tonnes, previous page in 

tonnes.) 

 

 
2021 

2022 
2023 

2024 
2025 

2026 
2027 

2028 
2029 

2030 
B

A
U

 
33

.3
1

 
3

1
.0

9
 

31.57
 

31.28
 

30.94
 

30.22
 

29.98
 

28.75
 

28.06
 

27.38
 

A
lt 3

 To
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n

s 
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.2
7

 
2

7
.2

4
 

25.62
 

22.92
 

20.38
 

17.64
 

15.34
 

12.71
 

10.54
 

8.53
 

A
lt 3

 C
C

S  
2

.0
0

 
3
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A
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23.69
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8
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0

 
7
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7.21
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6.03

 
5.57
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4.44

 
4.01

 
3.61

 

A
lt 3

 C
C

S  
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.8
4

 
1

2
.0

4
 

11.45
 

10.50
 

9.61
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A
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C

S* 
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.0
9

 
1

4
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14.61
 

14.73
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16.70
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22.85

 
 

 
 

 
 

A
lt 3

 To
tal em

issio
n

s 
3

.2
0

 
2

.8
5

 
2.53
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6

 
4
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1
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§ 15126. Consideration and Discussion of Environmental Impacts.
14 CA ADC § 15126

Barclays Official California Code of Regulations

All phases of a project must be considered when evaluating its impact on the environment: planning, acquisition, development, and
operation. The subjects listed below shall be discussed as directed in Sections 15126.2, 15126.4 and 15126.6, preferably in separate
sections or paragraphs of the EIR. If they are not discussed separately, the EIR shall include a table showing where each of the
subjects is discussed.

(a) Significant Environmental Effects of the Proposed Project.

(b) Significant Environmental Effects Which Cannot be Avoided if the Proposed Project is Implemented.

(c) Significant Irreversible Environmental Changes Which Would be Involved in the Proposed Project Should it be Implemented.

(d) Growth-Inducing Impact of the Proposed Project.

(e) The Mitigation Measures Proposed to Minimize the Significant Effects.

(f) Alternatives to the Proposed Project.

Credits
NOTE: Authority cited: Section 21083, Public Resources Code. Reference: Sections 21002, 21003, 21100 and 21081.6, Public
Resources Code; Citizens of Goleta Valley v. Board of Supervisors, (1990) 52 Cal.3d 553; Laurel Heights Improvement Association
v. Regents of the University of California, (1988) 47 Cal. 3d 376; Gentry v. City of Murrieta (1995) 36 Cal.App.4th 1359; and Laurel
Heights Improvement Association v. Regents of the University of California (1993) 6 Cal. 4th 1112.

HISTORY

1. Amendment of subsection (d), repealer and new subsections (d)(1)-(4), amendment of subsection (d)(5), new subsections (d)(5)
(A)-(B)3, designation of subsection (d)(5)(C) and amendment of NOTE filed 8-19-94; operative 9-19-94 (Register 94, No. 33).

2. Amendment of section heading, repealer of subsection (e), subsection relettering, and amendment of NOTE filed 5-27-97;
operative 5-27-97 pursuant to Government Code section 11343.4(d) (Register 97, No. 22).

3. Amendment of first paragraph, repealer and new subsections (a)-(f) and amendment of NOTE filed 10-26-98; operative 10-26-98
pursuant to Public Resources Code section 21087 (Register 98, No. 44).

4. Change without regulatory effect amending NOTE filed 10-6-2005 pursuant to section 100, title 1, California Code of Regulations
(Register 2005, No. 40).

This database is current through 10/11/24 Register 2024, No. 41.

Cal. Admin. Code tit. 14, § 15126, 14 CA ADC § 15126
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Climate Impacts of Hydrogen and Methane Emissions Can
Considerably Reduce the Climate Benefits across Key Hydrogen Use
Cases and Time Scales
Tianyi Sun,* Eriko Shrestha, Steven P. Hamburg, Roland Kupers, and Ilissa B. Ocko

Cite This: Environ. Sci. Technol. 2024, 58, 5299−5309 Read Online

ACCESS Metrics & More Article Recommendations *sı Supporting Information

ABSTRACT: Recent investments in “clean” hydrogen as an
alternative to fossil fuels are driven by anticipated climate benefits.
However, most climate benefit calculations do not adequately
account for all climate warming emissions and impacts over time.
This study reanalyzes a previously published life cycle assessment
as an illustrative example to show how the climate impacts of
hydrogen deployment can be far greater than expected when
including the warming effects of hydrogen emissions, observed
methane emission intensities, and near-term time scales; this
reduces the perceived climate benefits upon replacement of fossil
fuel technologies. For example, for blue (natural gas with carbon
capture) hydrogen pathways, the inclusion of upper-end hydrogen
and methane emissions can yield an increase in warming in the
near term by up to 50%, whereas lower-end emissions decrease warming impacts by at least 70%. For green (renewable-based
electrolysis) hydrogen pathways, upper-end hydrogen emissions can reduce climate benefits in the near term by up to 25%. We also
consider renewable electricity availability for green hydrogen and show that if it is not additional to what is needed to decarbonize
the electric grid, there may be more warming than that seen with fossil fuel alternatives over all time scales. Assessments of
hydrogen’s climate impacts should include the aforementioned factors if hydrogen is to be an effective decarbonization tool.
KEYWORDS: hydrogen, life cycle assessment, climate change, hydrogen emissions, hydrogen leakage, methane leakage, renewable electricity,
time horizons, global warming potential, decarbonization, clean energy

1. INTRODUCTION
The urgency of addressing the climate crisis has accelerated
global momentum for low-carbon (herein termed “clean”)
hydrogen as a pathway to reduce carbon dioxide emissions
while also providing energy security and driving economic
growth. Governments, companies, and investors around the
world have announced commitments to spend over $500
billion on more than 1000 hydrogen projects over the next
decade.1 Decisions to scale up clean hydrogen systems are
often driven by the assumption that they will accrue large
climate benefits when compared to fossil fuels.2−6 However,
there are several shortcomings within the hydrogen assessment
frameworks that are often the basis for estimating hydrogen’s
benefits.

Currently, conventional hydrogen technology assessments
lack consideration of hydrogen emissions and their warming
effects,2−5,7−9 yet hydrogen is a leak-prone gas with a potent
indirect warming effect in the near term due to the fact that its
chemical oxidation in the atmosphere increases the levels of
other short-lived greenhouse gases (GHGs) in the atmosphere
(methane, tropospheric ozone, and stratospheric water
vapor).10−13 This needs to be considered to fully understand

the implications of deploying hydrogen at scale. Hydrogen’s
indirect warming effects have been documented over the past
several decades,14−23 with a consensus emerging that hydro-
gen’s global warming potential (GWP) is approximately 12
over a 100-year period and approximately 35−40 over a 20-
year period.10−13 The largest uncertainties in hydrogen’s GWP
are associated with the removal of atmospheric hydrogen by
soil and potential future changes in the atmospheric
concentrations of other GHGs such as methane.10−13

First, hydrogen emissions are of particular concern given
that molecular hydrogen is the smallest molecule and can easily
leak from infrastructure in addition to being routinely released
to the atmosphere through venting and purging opera-
tions.24−28 Emission estimates to date (leakage, venting, and
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purging) range from <1% to 20% varying across value chain
components with higher emission rates often associated with
liquid hydrogen, but no empirical measurements of real-world
infrastructure and facilities are available.27,28 Given the
similarity between hydrogen and natural gas infrastructure,
and the fact that natural gas emissions have been shown to be
higher than previously thought,29,30 it is reasonable to expect
that hydrogen emissions may also be significant.

Second, while methane emissions are often included in
hydrogen technology climate impact assessments (relevant for
both blue hydrogen technologies and fossil fuel alternatives),
the emission rates are often not consistent with those
empirically measured across a diversity of facilities and supply
chains. Direct measurements that have been made over the
past decade suggest that there are large regional- and basin-
level variations in methane emission intensities, from <1% to
>3%.29−33 However, the assumption of a low level of methane
leakage is common, while some studies assume a high level of
methane leakage.34,35 Given that ground-level, airborne, and
satellite measurements of methane emissions over the past
decade have greatly improved our understanding of oil and gas
methane emissions, a more sophisticated treatment of methane
emissions is warranted. Higher than anticipated methane
emissions could undercut the climate benefits of deploying
hydrogen technologies as a replacement for fossil fuels,
especially in the near term.12,34,36−38

Third, the availability of renewable electricity is a
fundamental component of the impact of the green hydrogen
pathways. It is often assumed that green hydrogen production
utilizes excess or new renewable resources and does not
influence the rate of decarbonization of the electric grid.
However, given the large gap between the availability of and
demand for zero-carbon electricity, there is concern that green
electrons could be diverted from decarbonizing the power grid.
If this occurs, then the resulting gap would need to come from
natural gas- or coal-fired power plants, leading to increased
GHG emissions.39

Fourth, the standard metric employed for assessing climate
impacts (GWP with a 100-year time horizon) does not convey
warming effects in the near term and assumes an unrealistic
one-time pulse of emissions rather than continuous emissions
over time. GWP is used to combine emissions of multiple
GHGs by converting non-carbon dioxide climate pollutant
emissions to their carbon dioxide “equivalent” based on
radiative properties and atmospheric lifetimes. Conventional
technology assessment frameworks often use GWPs with a
100-year time horizon, which considers the long-term warming
effect from a one-time pulse of emissions. For climate
pollutants with short-lived warming effects, including methane
and hydrogen, evaluating warming effects over 100 years masks
their near-term impacts, and using a one-time pulse approach
disregards their atmospheric replenishment from continuous
emissions.36,40,41

This study addresses these shortcomings by reanalyzing a
widely referenced life cycle assessment (LCA) analysis of blue
and green hydrogen technologies5 and incorporating (1) a
range of plausible hydrogen emission rates, (2) a range of
observed methane emission rates from different regions, (3)
impacts of additional versus non-additional renewable
electricity, and (4) multiple time horizons for evaluation of
climate impacts and continuous emissions rather than pulse
emissions (Table S1). This analysis provides an illustrative
example of how the climate impacts of hydrogen deployment

change when these factors are considered. It also offers a more
complete understanding of the climate benefits, or lack thereof,
of specific hydrogen applications relative to their fossil fuel
alternatives.

2. METHODS
Utilizing recent improvements in our understanding of the
underlying factors affecting hydrogen value chains, we
reanalyze a set of hydrogen LCA pathways published by the
Hydrogen Council (2021, termed “HC21” here).5 Although
the designs of these pathways (the production method,
transportation mode, and end use application) are arbitrary
and do not cover all possible future hydrogen pathways
comprehensively, they provide a set of illustrative blue and
green hydrogen scenarios that cover diverse applications in
multiple economic sectors that are envisioned for future
hydrogen value chains.

The LCA analysis in HC21 includes eight hydrogen
production-to-end use pathways across the industrial, power,
and transportation sectors, four for blue hydrogen (natural gas
autothermal reforming with a 98% carbon capture rate) used in
long-distance passenger vehicles, ships, industrial heat, and
ammonia-based power generation, and four for green hydrogen
(electrolysis with wind and/or solar power) used in fertilizer
production, buses, heavy-duty trucks, and steel making (Table
S2 and Exhibit 4 in HC21). Each hydrogen pathway has a
fossil fuel-based alternative, and the blue hydrogen long-
distance passenger vehicle pathway also includes a low-carbon
alternative, a battery electric vehicle using grid electricity.

HC21 estimates the life cycle GHG emissions for each
pathway and alternative for “well-to-use” at two points in time,
2030 and 2050, with overall lower GHG emissions in 2050 due
to decreased emissions from grid electricity [which is used for
manufacturing, processing, and other auxiliary electricity
demand (details on page 7 of HC21)]. While our analysis
considers conditions in both 2030 and 2050, the results
presented in the text primarily focus on 2050, with the results
for 2030 presented in the Supporting Information.

We supplement HC21 with additional climate pollutants,
assumptions, and metrics (Table S1). The HC21 analysis
includes emissions of the following GHGs: carbon dioxide
(CO2), methane (CH4), nitrous oxide (N2O), hydrofluor-
ocarbon (HFC) 134a, and carbon tetrafluoride (CF4). Our
study includes hydrogen emissions for all hydrogen pathways
given that it is an indirect GHG. We assume that 1−10% of
total hydrogen consumption is lost to the atmosphere. While
emission rates lower or higher than this range can occur for
specific components of the hydrogen value chain, the estimates
are highly uncertain due to the lack of empirical evidence.28

Therefore, we follow the assumptions of value chain hydrogen
emissions from previous studies10,20−25,27,42−46 in that we
exclude the extreme cases and assume a moderate range of
emission rates of 1−10%.

Given that the original upstream CH4 emissions associated
with blue hydrogen production (and the fossil fuel
alternatives) in the HC21 analysis are assumed to be very
low (0.2−0.5% leak rate), we replace the original emission
rates with three levels of emission intensities (low, 0.6%;
medium, 0.9%; and high, 2.1%) based on data representative of
the top 25 oil- and gas-producing countries (IEA Methane
Tracker; note that these intensities are for gas-related methane
emissions only and do not include oil-related methane
emissions; see the Supporting Information for more
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information).47 We also assess the impacts when extremely low
(0.01%) and extremely high (5.4%) emission rates are
considered. For the fossil fuel pathways that utilize gasoline
and diesel, we replace the original upstream methane emissions
rates (∼0.35 g/kWh) with multiple levels of emission
intensities that are associated with oil production [extremely
low, 0.006 g/kWh; low, 0.6 g/kWh; medium, 1.0 g/kWh; high,
2.6 g/kWh; and extremely high, 11.4 g/kWh (see the
Supporting Information for more information)].47 Although
the estimates of country-level methane emission intensities are
highly uncertain (especially in data-poor regions), they are
useful for capturing the plausible range of methane emissions
associated with natural gas use for blue hydrogen production as
well as fossil fuel alternatives. When we isolate the effect of
hydrogen emissions in the LCA, a medium methane emission
rate (0.9%) is applied to all pathways and alternatives.

The assumption of carbon capture efficiency with
autothermal reforming is 98% with permanent storage in the
original LCA. Given that this is a very optimistic assumption
that can have significant impacts on the climate benefits of
hydrogen pathways,38,48 we also consider a lower carbon
capture rate, 60%, to assess the impact of carbon capture
efficiency on the climate benefits of blue hydrogen pathways
(more information in the Supporting Information).

To assess how renewable electricity capacity assumptions
can affect the climate impacts of green hydrogen pathways
given the near-term limitation of renewable resources, we
consider two alternative scenarios for 2030 in addition to the
original LCA that assumes additional renewable capacity: the
renewable electricity used to produce hydrogen that would
have otherwise gone into the power grid, which is replaced

with electricity from either (1) a natural gas power plant or (2)
a coal-fired power plant. We also compare the warming effects
of the utilization of a projected global-averaged grid electricity
mix in 2030 [emission factors from IRENA 2022 (see Table
S4)] that is consistent with a 1.5 °C decarbonization
pathway.49

To quantify the relative climate impacts of hydrogen
pathways compared to their fossil fuel alternatives, we utilize
two methods. First, we compare the cumulative radiative
forcing from continuous (i.e., constant) emissions from the
hydrogen pathways to that from the fossil fuel pathways they
are replacing, considering 10-, 20-, 50-, and 100-year time
scales. This is a metric known in the literature as the
technology warming potential (TWP) and was first introduced
by Alvarez et al.40 Second, we compare the total emissions in
CO2 equivalences (CO2e) using GWPs for the 20- and 100-
year time horizons (Table S8). While both approaches utilize
the same radiative properties and lifetimes of GHGs (see the
Supporting Information for equations and their inputs), the
first approach (TWP) more realistically represents the climate
impacts of switching from one technology to another because
it considers continuous emissions as opposed to a one-time
pulse. On the other hand, the second approach (CO2e)
directly expands on the standard one-time pulse method used
in current LCAs (and in the original HC21 LCA) by adding a
near-term time scale (20 years) in addition to a long-term time
scale (100 years).

Figure 1. Overview of the life cycle climate impacts of eight hydrogen pathways relative to their fossil fuel alternatives in 2050 considering a range
of hydrogen emission rates (1−10%) and methane emission intensities (from extremely low, 0.01%, to extremely high, 5.4%). Each vertical bar
represents the range of climate benefits (or disbenefits) by switching to hydrogen from fossil fuels for the best-case scenario (1% hydrogen
emissions and a low methane emission intensity of 0.6%) to the worst-case scenario (10% hydrogen emissions and a high methane emissions
intensity of 2.1%). Near-term (NT, 20 years) and long-term (LT, 100 years) climate impacts are presented for each pathway. The originally
reported climate impacts of these pathways in Hydrogen Council report (2021) are denoted as black triangles. The climate impact of the battery
electric alternative for the light-duty vehicle pathway is noted with the letter E.

Environmental Science & Technology pubs.acs.org/est Article

https://doi.org/10.1021/acs.est.3c09030
Environ. Sci. Technol. 2024, 58, 5299−5309

5301

https://pubs.acs.org/doi/suppl/10.1021/acs.est.3c09030/suppl_file/es3c09030_si_001.pdf
https://pubs.acs.org/doi/suppl/10.1021/acs.est.3c09030/suppl_file/es3c09030_si_001.pdf
https://pubs.acs.org/doi/suppl/10.1021/acs.est.3c09030/suppl_file/es3c09030_si_001.pdf
https://pubs.acs.org/doi/suppl/10.1021/acs.est.3c09030/suppl_file/es3c09030_si_001.pdf
https://pubs.acs.org/doi/suppl/10.1021/acs.est.3c09030/suppl_file/es3c09030_si_001.pdf
https://pubs.acs.org/doi/suppl/10.1021/acs.est.3c09030/suppl_file/es3c09030_si_001.pdf
https://pubs.acs.org/doi/10.1021/acs.est.3c09030?fig=fig1&ref=pdf
https://pubs.acs.org/doi/10.1021/acs.est.3c09030?fig=fig1&ref=pdf
https://pubs.acs.org/doi/10.1021/acs.est.3c09030?fig=fig1&ref=pdf
https://pubs.acs.org/doi/10.1021/acs.est.3c09030?fig=fig1&ref=pdf
pubs.acs.org/est?ref=pdf
https://doi.org/10.1021/acs.est.3c09030?urlappend=%3Fref%3DPDF&jav=VoR&rel=cite-as


3. RESULTS

Overall, the cumulative warming impact from constant
emissions of switching from fossil fuel technologies to blue
or green hydrogen technologies depends on the specific
application, production method, hydrogen and methane
emissions rates, and time scale of interest (Figure 1). The

relative impact across all time scales (under 2050 conditions)

ranges from a 93% reduction in warming to a 46% increase in

warming (considering extreme cases), meaning either a near

elimination of the warming impacts of fossil fuel technologies

or even more warming from the hydrogen technologies. The

Figure 2. Life cycle climate impacts of four blue hydrogen pathways relative to their fossil fuel alternatives in 2050 considering a range of 1−10%
hydrogen emission rates and medium, 0.9%, methane emission intensity, presented as (a−d) the percentage change in cumulative radiative forcing
from continuous emissions over 10, 20, 50, and 100 years after the technology switch and (e−l) annual emissions per function unit (kilometer or
kilowatt hour) in CO2e on 20- and 100-year time horizons. Values in panels a−d range from 1% hydrogen emissions (bottom of the bars) to 10%
hydrogen emissions (top of the bars). Error bars indicate the uncertainties associated with hydrogen’s radiative efficiency and lifetime. The climate
impact of battery electric vehicle relative to fossil fuel is shown as purple horizontal lines in panel a for comparison with blue hydrogen. Percentage
changes derived from panels e−l, which are emissions based on the GWP-20 and GWP-100 metrics, are also denoted as “x” (high H2 emissions)
and “Δ” (low H2 emissions) in panels a−d. Note that in the case of blue hydrogen, high hydrogen emissions also lead to a small amount of
additional methane emissions from increased natural gas use to make up for lost hydrogen (see the Supporting Information for more information).
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results under 2030 conditions are similar (see the Supporting
Information).

For blue hydrogen applications with low methane and
hydrogen emission rates, hydrogen technologies can be 64−
80% (72−86%) better for the climate than fossil fuel
technologies in the near (long) term. With high emission
rates, hydrogen technologies can be 51% (68%) better for the
climate to 14% worse (32% better) for the climate than fossil
fuel technologies in the near (long) term. There are two
pathways that can lead to an increase in warming in the near
term under extremely high-methane and high-hydrogen
emission scenarios: (1) replacing natural gas industrial heat
with blue hydrogen industrial heat and (2) replacing natural
gas power generation with blue ammonia (derived from
hydrogen) power generation. However, if both hydrogen and
methane emissions are low (extremely low), then these
technologies can reduce warming impacts by more than 60%
(85%).

For green hydrogen applications with low hydrogen
emission rates, hydrogen technologies can be 91−94% (92−
95%) better for the climate than fossil fuel technologies in the
near (long) term. With high emission rates, hydrogen
technologies can be 66−82% (79−88%) better for the climate
than fossil fuel technologies in the near (long) term. This
means that high hydrogen emissions (10% rate) can reduce the
anticipated climate benefits of green hydrogen technologies by
up to 25% in the near term and 13% in the long term. The

technologies with the least amount of climate benefits from
fuel switching under high-emission scenarios are replacing
natural gas-derived fertilizer with hydrogen-derived fertilizer
and replacing heavy-duty diesel internal combustion engine
(ICE) trucks with hydrogen fuel cell trucks.

Figure 1 also shows the results from the original LCA
analysis (HC21) under 2050 conditions, which does not
consider hydrogen emissions or near-term impacts and has
very low methane emission intensities. Across all cases, the
original results approximately align with our best-case scenarios
(extremely low methane emissions and low hydrogen
emissions) where the long-term climate benefits consistently
show a ≥75% decrease in warming impacts from all hydrogen
technologies relative to their fossil fuel alternatives.

Furthermore, the addition of hydrogen emissions and
varying levels of representative methane emissions shows that
the climate benefits of battery electric vehicles (BEVs) are
considerably larger than those of blue hydrogen light-duty
vehicles (LDVs). Blue hydrogen LDVs can be 10−45% worse
for the climate in the near term than BEVs depending on the
hydrogen and methane emission levels (Figure 1). On the
contrary, the hydrogen LDVs and BEVs show similar climate
benefits from replacing gasoline ICE vehicles in the original
LCA. However, the greater benefit of BEVs in our analysis is
more pronounced under 2050 assumptions than under 2030
assumptions (Figure S1), because grid electricity used by the
electric vehicle is assumed to have greater (90%) renewable

Figure 3. Life cycle climate impacts of four blue hydrogen pathways relative to their fossil fuel alternatives in 2050 considering a range of hydrogen
emission rates of 1−10% (heights of the bars) and three levels of methane emission intensities (different colored bars), presented as the percentage
change in cumulative radiative forcing from continuous emissions over 10, 20, 50, and 100 years after the technology switch. The error bars indicate
the uncertainties associated with hydrogen’s radiative efficiency and lifetime.
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penetration and thus lower GHG emissions in 2050 than in
2030 (66% renewable penetration).

3.1. Blue Hydrogen Pathways. 3.1.1. Effect of Hydrogen
Emissions. Figure 2 compares the life cycle warming impacts
of blue hydrogen use cases with their fossil fuel counterparts
under assumptions of 1−10% hydrogen emission rates with
medium methane emission rates (to isolate the effects of
different hydrogen emission rates). We calculate the warming

impacts using both TWP [cumulative radiative forcing from
continuous emissions over 10-, 20-, 50-, and 100-year time
horizons (Figure 2a−d)] and the GWP/CO2e metric [for 20-
and 100-year time horizons (Figure 2e−l)].

All four blue hydrogen pathways reduce the level of warming
relative to the fossil fuel pathways over all time scales when
medium methane emissions are assumed (this is in contrast to
Figure 1, where high and extremely high methane emissions

Figure 4. Life cycle climate impacts of four green hydrogen pathways relative to their fossil fuel alternatives in 2050 considering a range of
hydrogen emission rates of 1−10%, presented as (a−d) the percentage change in cumulative radiative forcing from continuous emissions over 10,
20, 50, and 100 years after the technology switch and (e−l) annual emissions per function unit (kilometer or kilogram of product) in CO2e on 20-
and 100-year time horizons. Values in panels a−d range from 1% hydrogen emissions (bottoms of bars) to 10% hydrogen emissions (tops of bars).
The error bars indicate the uncertainties associated with hydrogen’s radiative efficiency and lifetime. Percentage changes derived from panels e−l,
which are emissions based on the GWP-20 and GWP-100 metrics, are also denoted as “x” (high H2 emissions) and “Δ” (low H2 emissions) in
panels a−d. Note there is a small amount of methane emissions associated with the green hydrogen pathways due to the inclusion of manufacturing
emissions associated with the end use equipment.
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are also considered). In the near term (20 years following the
technology switch), high hydrogen emissions can reduce blue
hydrogen’s climate benefits from replacing fossil fuel
technologies by approximately 20% to 45% compared to the
benefits from low hydrogen emissions. This reduction is less
pronounced in the long term (100 years following the
technology switch) at 10−25%.

The technologies with the largest range of climate outcomes
from different hydrogen emission rates are industrial heat and
power generation. For example, one could lose 40% of the
anticipated climate benefits in the near term from replacing
industrial natural gas boilers with industrial hydrogen boilers
and replacing natural gas turbine power generation with blue
ammonia turbine power generation if hydrogen emissions are
high (10% rate). Over time, the benefits of hydrogen
applications become stronger, but high hydrogen emissions
(10% rate) can still reduce climate benefits by 20% for these
technologies in the long term compared to low emissions
(1%). For the transport cases (light-duty vehicles and ships),
there is still a 20% reduction in climate benefits in the near
term from high hydrogen emission rates and a 10% reduction
in the long term.

Analyzing the climate benefits of hydrogen technologies
relative to their fossil fuel counterparts using both TWP
(cumulative effects from continuous emissions) and CO2e
(cumulative effects from a one-time pulse of emissions) allows
for assessment of the importance of including continuous
emissions in LCAs rather than relying on pulse-based metrics.
We find that near-term warming effects are adequately
represented using GWP with a 20-year time horizon, and
long-term effects are underestimated by GWP with a 100-year
time horizon, especially when hydrogen emission rates are
high. For example, the blue ammonia power generation case
yields a reduction in warming of 54−75% over the 100-year
time scale with continuous emissions, but GWP-100 suggests a
reduction of 64−81%.
3.1.2. Effect of Regional Methane Emission Intensity

Variations. Figure 3 considers the influence of different

methane emission levels on the climate benefits of blue
hydrogen technologies. Overall, high methane emissions have
fewer climate benefits (and potentially disbenefits, i.e., more
warming) relative to the fossil fuel applications even though
methane emissions at the same levels are also avoided from the
alternative fossil fuel technologies. However, the impact of
methane emissions varies considerably by use case. Methane
emissions are more influential in impacting warming effects for
blue hydrogen industrial heating and power generation
pathways (Figure 3b,d) than for light-duty vehicle and ship
pathways (Figure 4a,c). For example, high methane emissions
may reduce the climate benefit of replacing natural gas with
blue hydrogen for industrial heating by ∼20% in the near term
and ∼10% in the long term compared with low methane
emissions (Figure 3b). For the blue ammonia power
generation pathway, high methane emissions can lead to
more warming in the near term than using natural gas for
power generation (Figure 3d). Note that we have not
accounted for the various levels of N2O that can be directly
emitted and indirectly formed from the release of reactive
nitrogen compounds across the blue ammonia pathway, which
can further increase its overall climate impact.50,51

3.1.3. Effect of Carbon Capture Rates. The original LCA
assumes a 98% carbon capture rate with autothermal reforming
in the blue hydrogen pathways, which is an optimistic
assumption given that current operating carbon capture with
steam methane reforming plants can only remove 30−60% of
the CO2 emissions at the facility level, partly due to not
capturing combustion CO2 emissions.38,48 Figure S4 shows an
illustrative example of how a lower carbon capture rate can
substantially increase the climate impact of blue hydrogen
pathways, undercutting their climate benefits relative to fossil
fuel technologies. Compared to the assumption of a 98%
carbon capture rate (Figure 2), a 60% carbon capture rate can
reduce the climate benefits of blue hydrogen pathways by 15−
50% in the near term and 20−60% in the long term (Figure
S4). Unlike the strong near-term impact of hydrogen and
methane emissions, the impact of the carbon capture rate is

Figure 5. Life cycle climate impacts of a green hydrogen fuel cell bus relative to the diesel alternative in 2030 considering a range of hydrogen
emission rates of 1−10% and different power supply assumptions (dashed lines), presented as annual emissions per kilometer of vehicle operation
in CO2e on 20- and 100-year time horizons. The emission factors of the electricity grid mix in 2030 follow the 1.5 °C-compatible pathway
projection by the International Renewable Energy Agency (IRENA).49 The emission factors of natural gas- and coal-fired power plant are also
taken from IRENA. Similar analyses are conducted for the other three green hydrogen pathways and shown in Figure S3.

Environmental Science & Technology pubs.acs.org/est Article

https://doi.org/10.1021/acs.est.3c09030
Environ. Sci. Technol. 2024, 58, 5299−5309

5305

https://pubs.acs.org/doi/suppl/10.1021/acs.est.3c09030/suppl_file/es3c09030_si_001.pdf
https://pubs.acs.org/doi/suppl/10.1021/acs.est.3c09030/suppl_file/es3c09030_si_001.pdf
https://pubs.acs.org/doi/suppl/10.1021/acs.est.3c09030/suppl_file/es3c09030_si_001.pdf
https://pubs.acs.org/doi/10.1021/acs.est.3c09030?fig=fig5&ref=pdf
https://pubs.acs.org/doi/10.1021/acs.est.3c09030?fig=fig5&ref=pdf
https://pubs.acs.org/doi/10.1021/acs.est.3c09030?fig=fig5&ref=pdf
https://pubs.acs.org/doi/suppl/10.1021/acs.est.3c09030/suppl_file/es3c09030_si_001.pdf
https://pubs.acs.org/doi/10.1021/acs.est.3c09030?fig=fig5&ref=pdf
pubs.acs.org/est?ref=pdf
https://doi.org/10.1021/acs.est.3c09030?urlappend=%3Fref%3DPDF&jav=VoR&rel=cite-as


more pronounced in the long term, because CO2 is a long-lived
GHG.

3.2. Green Hydrogen Pathways. 3.2.1. Effect of
Hydrogen Emissions. Figure 4 compares the life cycle
warming impacts of green hydrogen use cases with their fossil
fuel counterparts under assumptions of 1−10% hydrogen
emissions rates with the same methods and time horizons as in
Figure 2. Note that medium methane emission rates are
applied to fossil fuel technologies where appropriate.

Overall, green hydrogen pathways consistently reduce
warming impacts from fossil fuel technologies by >60% for
all time scales, even when hydrogen emission rates are high.
However, limiting hydrogen emissions to the lower end (e.g.,
1%) greatly increases climate benefits to >90%. For example,
replacing natural gas-derived fertilizer with green hydrogen-
derived fertilizer can achieve an ∼90% reduction in warming
over the 20 years following the technology switch if hydrogen
emissions are low but a reduction of only ∼70% if hydrogen
emissions are high (Figure 4a).

For all green hydrogen pathways, high hydrogen emissions
considerably reduce the climate benefits from switching from
fossil fuel technologies to hydrogen alternatives. This effect is
more pronounced in the near term than in the long term. In
the near term (20 years following the technology switch), high
hydrogen emission rates relative to low rates can reduce
climate benefits by ∼10%, ∼15%, and ∼25% for steel
production, buses and heavy-duty trucking, and fertilizer
production, respectively. In the long term, the decrease in
the level of benefits is as much as 10% for fertilizer and as little
as 4% for steel production.

Unlike blue hydrogen, green hydrogen pathways do not have
significant methane emissions. Therefore, regional variations in
methane emission intensities mostly impact the warming
effects from fossil fuel alternatives. However, we find only small
impacts on the magnitudes of climate benefits from fuel
switching when we consider different methane emission
intensity levels (not shown). We also find that both GWP-20
and GWP-100 adequately convey the results from the more
sophisticated continuous emissions method.
3.2.2. Effect of GHG Emissions Associated with Electricity

Supply. The original LCA assumed that renewable electricity
used for green hydrogen production is additional to what is
needed to decarbonize the electric grid. Figure 5 shows an
example of the added warming effects if the renewable
electricity used in 2030 is not in addition to what is needed
to decarbonize the electric grid, and therefore, the electricity
needs to be replaced by natural gas or coal. We also compare
these scenarios to warming impacts from using grid electricity
to produce hydrogen. For all of the green hydrogen pathways
of switching from diesel buses to hydrogen fuel cell buses, we
find that the additional GHGs emitted from needing to
generate more electricity to support the grid can greatly
increase overall climate impacts if one must rely on fossil fuels.
If natural gas- or coal-based electricity is used, the added GHG
emissions would lead to an increase in the level of warming
over all time scales (by 15−150%) as a systemwide impact
from replacing fossil fuel technologies with non-additional
renewable-based green hydrogen. If a globally averaged grid
electricity mix is assumed (using the conditions projected for
2030), the climate benefit from replacing the diesel buses with
green hydrogen fuel cell buses is significantly reduced by ∼45%
for the near term and long term. Similar results are found in
the other three green hydrogen pathways (Figure S3).

4. DISCUSSION
We find that the climate benefits of hydrogen applications
depend strongly on the specific use case, the production
method, the hydrogen and methane emission rates, the
availability of renewable electricity, and the time scale of
interest. The climate impacts of hydrogen technologies range
from a near elimination of warming to increased warming
relative to the fossil fuel technologies that are replaced. For
blue hydrogen applications, the range is a 93% reduction in
warming to a 46% increase in warming. For green hydrogen
applications, the range is a 66−95% reduction in warming with
additional renewable electricity but nearly a quadrupling of the
fossil fuel technology’s warming impacts if renewable electricity
is non-additional and is replaced in the grid by coal-fired power
plants. These results are in stark contrast to the original LCA
(HC21) that found that the blue (green) hydrogen pathways
cause a 77−92% (94−96%) reduction in warming relative to
the replaced fossil fuel technologies because of the strong near-
term warming effects of both hydrogen and methane.

Our analysis builds upon previous studies that show how
hydrogen emissions can considerably reduce the climate
benefits of hydrogen systems by quantitatively evaluating
how hydrogen emissions affect the climate impacts of
individual use cases.11−13,36 The inclusion of hydrogen
emissions increases the warming effects of all hydrogen
pathways analyzed, especially in the near and medium term
because hydrogen’s warming effects are short-lived.11,13

Hydrogen emissions have been omitted from analysis of the
benefit of deploying hydrogen as a decarbonization strategy as
it is not included in the list of GHGs considered under the
Kyoto Protocol, and until recently, there was a low level of
awareness of its atmospheric warming effects. However, this
assessment makes it clear that ignoring hydrogen emissions can
considerably overestimate the decarbonization benefits of
hydrogen systems. This is particularly relevant when hydrogen
systems are compared to other clean alternatives, such as direct
electrification. It is important to note that the rates of
hydrogen emissions are currently unknown across the value
chain.28 Empirical measurements are needed to improve our
understanding of where emissions are coming from and in
what quantities.

Methane emissions also play a major role in reducing the
climate benefits of blue hydrogen applications, as shown in
previous studies.12,34,36−38 However, our analysis shows that
because methane emissions are also associated with fossil fuel
technologies, the trade-offs and net warming effects are
complex and vary considerably. The energy efficiency of end
use applications in particular plays a large role in how much
natural gas or oil is needed (and, therefore, how much
methane is emitted or avoided). For example, in the blue
hydrogen light-duty vehicle and ship pathways, hydrogen fuel
cell engines are more energy efficient than internal combustion
engines;52,53 a light-duty vehicle consumes 0.3 kWh of
hydrogen or 0.5 kWh of gasoline per kilometer, and a ship
consumes 65 kWh of hydrogen or 83 kWh of diesel per
kilometer, which helps counteract the energy used in blue
hydrogen production. Therefore, blue hydrogen used in fuel
cells is more efficient at replacing gasoline and diesel and
therefore at avoiding the upstream methane emissions
associated with crude oil production. In contrast, the heating
and power generation pathways use similar boiler and turbine
technologies for blue hydrogen/ammonia and natural gas with
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similar energy efficiencies;54,55 a boiler for heating consumes
1.1 kWh of either hydrogen or natural gas per kilowatt hour of
thermal energy generated, and a turbine for power consumes
1.7 kWh of either ammonia or natural gas per kilowatt hour of
electricity generated, which does not help to offset the energy
intensity of producing blue hydrogen or ammonia. Therefore,
there is a net increase in upstream methane emissions in blue
hydrogen/ammonia pathways compared to directly using
natural gas because more natural gas is needed to compensate
for the energy loss during conversions to hydrogen or
ammonia (Figure 3c,d). Note that we do not explicitly analyze
a situation in which high methane intensity blue hydrogen
from one country or region is used to replace fossil fuel
applications with low methane emission intensity in another
country or region, or vice versa, which can have implications
for the international or interstate trade of blue hydrogen.

Our analysis of additional versus non-additional renewable
capacity is also consistent with previous studies that show how
green hydrogen production could lead to an increase in fossil
fuel-based electricity generation and increase in GHG
emissions on the system level.39,56 In our analysis, we find
that the potential emission increases due to non-additional
renewable electricity could make green hydrogen marginally
beneficial or even worse for the climate (increased warming up
to a factor of 4) in the near term and long term. Although the
policy and/or regulatory mechanisms that can ensure that
green hydrogen does not inadvertently delay grid decarbon-
ization are highly debated,57−59 the significance of the
renewable fraction of the power grid in determining the
climate benefits (or lack thereof) of green hydrogen is clear.
This illustrative analysis highlights the importance of
considering the system-level impact of producing green
hydrogen and not unintentionally increasing the demand for
fossil fuel-based electricity generation.

The time scale and methods for evaluating emissions over
time are clearly significant in our results, as well. The climate
benefits of hydrogen technologies can be considerably reduced
in the near term if there are high emissions of hydrogen and/or
methane, each of which has short-lived, but powerful, warming
effects. If long-term time horizons are used exclusively, then
potentially large near-term warming effects are overlooked.

Our analysis provides an improved temporal framework for
technology assessments by directly comparing the total
cumulative radiative forcing from annual and continuous
emissions of climate pollutants. If hydrogen emissions were
incorporated into simple climate models, such as the Finite
Amplitude Impulse Response (FaIR) model and Model for the
Assessment of Greenhouse Gas Induced Climate Change
(MAGICC), it will enable faster quantification of climate
impacts from hydrogen emissions to inform decision making.
However, in general, we find that using GWPs with both 20-
and 100-year time horizons can adequately characterize climate
impacts of continuous emissions and over all time scales if
reported simultaneously, consistent with findings from
previous studies.36,60 This approach can be applied to existing
assessment tools (such as LCAs) with small adjustments in
functionality.

There are other factors that influence the climate
implications of deploying hydrogen that have not been fully
explored in this study. For example, we test the effect of
different carbon capture rates at blue hydrogen production
facilities but how the captured carbon is utilized and the
permanence of carbon storage can also affect the overall

climate impacts of hydrogen deployment.61,62 Moreover,
deploying hydrogen to replace fossil fuel may reduce other
co-emitted pollutants such as carbon monoxide, nitrogen
oxides, and volatile organic compounds. These species are also
indirect greenhouse gases that impact atmospheric chemistry
and ultimately yield relatively short-lived warming or cooling
effects on the climate. More work is needed to fully understand
the atmospheric chemistry dynamics among all of these
emitted species as their concentrations change in the future.11

We have also not considered the implications of deploying
hydrogen that is extracted from geological reservoirs.63 These
are important factors to consider in the development of future
climate scenarios that include substantial hydrogen deploy-
ment.

Our analysis is subject to the same uncertainties as simplified
climate metrics, such as in radiative properties, atmospheric
lifetimes, and atmospheric chemistry parametrizations. Fur-
thermore, as in any evaluation of the impacts of different
technologies, the results depend strongly on the specific well-
to-use pathway. Climate impacts and benefits relative to
alternative fossil fuel technologies will vary across the value
chains. This analysis is intended to explore the implications of
considering additional climate pollutants, more realistic
assumptions, and multiple time scales in hydrogen assessments
through a limited set of illustrative examples. Given that the
case study pathways that we examine are relatively arbitrary,
our analysis does not serve as a comparison of climate benefits
between different hydrogen applications. A more comprehen-
sive comparison between hydrogen applications will be
addressed in future work. Lastly, it is important to note that
additional environmental factors such as water demand, raw
material requirement, and air quality impacts are often
included in LCA frameworks but are not explored in this
study. These aspects are also critical considerations in policy
making.

While there are many tools for decarbonization, hydrogen
has the potential to serve an important role for certain value
chains. By including hydrogen emissions, observed methane
emissions, systemwide energy impacts, and multiple time
scales, we can more accurately determine the climate benefits
of different clean energy alternatives that thus serve as the basis
for more effective policy making.
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Executive Summary 

California’s Low Carbon Fuel Standard (LCFS) has been a critical part of its climate policy portfolio. It has helped 
reduce greenhouse gas (GHG) emissions from its transportation sector since 2010. The LCFS sets an annually 
declining target for the average carbon intensity (CI) of transportation fuels. It uses a system credits and deficits 
to facilitate compliance. Credits are granted for emissions reductions from fuels with CI scores lower than the 
target and deficits are applied for excess emissions from fuels with higher CI scores than the target. Producers 
who receive deficits must procure an equal number of credits. This creates a market for those credits, 
generating revenue to support lower-carbon transportation fuel providers.  

Generation of credits has significantly exceeded that of deficits since late 2020. This has led to a marked decline 
in credit price that threatens to undermine the incentives needed to continue innovation and deployment of 
lower-carbon fuels and technologies needed to meet carbon neutrality targets. The California Air Resources 
Board (CARB) initiated a rulemaking in January, 2024, to make amendments to the LCFS with the primary goal of 
setting new targets that would stabilize the credit market which, in turn, could increase credit prices. UC Davis 
Policy Institute for Energy, Environment, and the Economy researchers have been engaged in this process since 
its beginning. In late 2023, they published a report evaluating several potential target and program design 
options for the upcoming rulemaking using the Fuel Portfolio Scenario Model (FPSM). 

This report provides updates to that work, primarily in two key areas: 

• It incorporates the impacts of proposed LCFS amendments, the details of which were released after our 
2023 publication.  

• It accounts for data that have become available since our previous work that significantly changed 
expectations around developments in the fuel market.  

Deployment of renewable diesel (RD) production capacity in the U.S. has greatly exceeded even very recent 
projections, and the majority of the production continues to flow to California. Current evidence indicates that 
this trend of rapid RD capacity growth is likely to continue through the mid-2020’s, creating a massive pool of 
relatively low-cost biofuel (given incentives beyond the LCFS) produced with an established technology that 
could enter California’s market. Under these conditions, it is unlikely that the proposed LCFS amendments will 
achieve their goal of stabilizing the credit market and supporting significantly higher credit prices. Moreover, the 
new RD capacity trend makes it likely that the proposed Automatic Acceleration Mechanism (AAM) will trigger 
multiple automatic increases in the LCFS program target trajectory in the late 2020’s, which will significantly 
increase costs to gasoline consumers.  

While this RD could allow for additional near-term GHG reductions as calculated by the LCFS, significant 
uncertainty exists around its actual GHG impacts at the scales implied by the current growth trend. There are 
significant sustainability risks related to indirect land use change (ILUC), and competition with food crops. 
Neither existing measures (e.g., current ILUC impact adjustments on applicable fuel pathways) nor proposed 
measures (feedstock sustainability requirements) provide adequate protection against these risks. The 
anticipated growth in RD will predominantly rely on crop-based vegetable oil feedstocks, which may struggle to 
achieve the deep CI reductions required to be compatible with California’s long-term goal of carbon neutrality 
by 2045.  

Several options exist to address these emergent problems. Higher LCFS targets could marginally increase credit 
prices but would also increase the incentive to use crop-based RD. As long as that compliance option is available, 
it could out-compete more innovative, but uncertain alternatives. Other approaches, such as improving upon 
LCFS ILUC impact accounting protocols, entail an extensive multi-year development process. By the time 
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protocols took effect, the current rate of RD growth could have resulted in significant negative impacts including 
land conversion. Implementing a cap on the consumption of lipid- or crop-based biofuels—which would cover 
RD as well as biodiesel and hydrotreated sustainable aviation fuels—was discussed in pre-rulemaking workshops 
but excluded from the proposed amendments.  

In this paper, we model plausible cap designs and find they could effectively limit the growth of potentially risky 
biofuels, bringing aggregate credit supply and demand back into balance. Restricting the supply of low-cost RD 
would make credit price more likely to rise to levels capable of supporting California’s long-term transition to 
carbon neutrality by supporting the deployment of innovative fuels that could achieve deep GHG reductions 
with less risk of negative impacts from ILUC. We present several scenarios with different cap designs and levels. 
These include a 500 million gasoline gallon equivalents (GGE) cap on crop-based fuels, or a 2 billion GGE cap on 
lipid-based fuels. These are projected to result in an approximately balanced supply of credits and deficits 
through the remainder of this decade. 
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1 Introduction 

The Low Carbon Fuel Standard (LCFS) is a critical part of California’s portfolio of policies to reduce greenhouse 
gas (GHG) emissions from transportation. The California Air Resources Board (CARB), the program’s 
administrator, has opened a rulemaking to amend the LCFS to address a number of issues. The most important 
among them is the decline in LCFS credit prices since late 2020, which reduces the value of LCFS incentives to 
low carbon fuel producers. Low LCFS credit prices may make it difficult for the state to maintain the pace of 
decarbonized technology innovation necessary to meet statutory goals. CARB began pre-rulemaking workshops 
in late 2022 and released draft amendment text along with the Initial Statement of Reasons in December 2023. 
The initial rulemaking period closes February 20, 2024, and a public hearing for the board to consider 
amendments will be scheduled sometime in 2024.  

This report updates modeling published in 2023 by researchers with the UC Davis Policy Institute for Energy, 
Environment, and the Economy (Policy Institute) to reflect the impact of proposed amendments on future LCFS 
credit supply and demand and explore the implications of significantly faster-than-expected deployment of 
hydrotreated renewable diesel in California (1).  

The previous round of FPSM modeling was predominantly conducted in Spring and Summer of 2023, at which 
point only 2022 LCFS program data were available. Now, LCFS quarterly data through Q3 of 2023 are available. 
These data show a nearly 40% increase in consumption of renewable diesel (RD) to 1.8 billion gallons consumed 
in the most recent four quarters for which data are available (through Q3 2023) from 1.3 billion gallons 
consumed in the four quarters prior to that (2). This mirrors trends at the national level where RD capacity 
deployment greatly exceeded levels projected by the EIA (3, 4). Other independent evaluations of RD production 
capacity, and their impacts on feedstock markets, corroborate the updated DOE data and reinforce the 
conclusion of exceedingly rapid growth in this space (5–7). 

 

Figure 1. 2021 Projection of renewable diesel deployment in the U.S. from the Energy Information 
Administration. EIA has since updated the information using 2023 data; actual 2022 capacity marker added by 

authors based on that source (3, 4). Renewable diesel capacity deployment has dramatically outpaced even 
recent expectations. The majority is consumed in California due to the LCFS incentive.  
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With facilities coming online throughout 2022, U.S. RD production lagged behind capacity deployment, as would 
be expected. Data from the first 10 months of 2023 show aggregate production on a similarly rapid growth 
trajectory, already 40% above total 2022 levels (2). California consumption of RD has similarly grown. Annualized 
2023 data project total consumption around 1.9 billion gallons, compared to around 1.4 billion in 2022. It is 
noteworthy that this occurred during a period of low LCFS credit prices, when conventional wisdom would 
suggest that lower incentive levels might not foster rapid growth. Federal policy provided a significant amount 
of support with historically high renewable identification number (RIN) prices. However, these have been 
gradually declining since a peak in mid-2022. This decline has not slowed the pace of growth.  

We lack access to producer-level economic data from California and other jurisdictions with similar LCFS-like 
programs with which to verify the profitability of current or anticipated RD capacity projects and the level of 
aggregate demand from RD. So, while we cannot conclusively speak to how future market conditions will impact 
supply, the trend is broadly supportive of the idea that policies other than the LCFS (such as the federal RIN and 
biomass-based diesel tax credit) make U.S. RD production cost effective, leaving the CA LCFS incentive to cover 
any gap and transport cost to California. Market forces theoretically could halt this capacity growth if policy 
support in aggregate proves inadequate to cover RD production costs. However, current evidence supports 
continued growth in capacity to produce RD and hydrotreated SAF for the next several years and the continued 
ability of large fractions of this new capacity to come to market in California.  

This major change in the landscape of California’s low carbon fuel market requires updating several assumptions 
made in previous versions of FPSM, as well as evaluating how the continuation of this trend would affect LCFS 
credit markets going forward. Driven by the rapid expansion of RD, aggregate consumption of lipid-based fuels 
has already exceeded the maximum volumes projected by Brown and others in 2021 (8) and has almost 
matched the maximum volumes in the late 2020s expected by  Ro, Murphy, and Wang in 2023 (1). More 
importantly, the implied trajectory of hydrotreatment capacity growth in the U.S. suggests a much higher 
potential supply of RD than previously assumed in these studies. Phillips 66 and Marathon refinery conversions 
in the Bay Area are expected to come online at significant fractions of their nameplate capacity, around 1.7 
billion gallons/year, in aggregate, in 2024. This suggests that the availability of RD to California will continue to 
grow rapidly in the near future. The rapid rise in RD consumption reflected in more recently available 2023 data 
indicates that large volumes can and could be expected to enter the California market even during periods of 
historically low LCFS credit prices. As such, the assumptions made around limits to both the pace of RD growth 
and the maximum amount of hydrotreated fuel capacity available to California must be reevaluated.  



 

Methods 1 

 

2 Methods 

The modeling presented in this report used the Fuel Portfolio Scenario Model (FPSM). This spreadsheet-based 
scenario analysis tool was developed by Policy Institute researchers. It builds on the illustrative compliance 
scenario modeling methods used to inform previous LCFS rulemakings. Full methodology for FPSM, as well as 
analysis of other LCFS scenarios, can be found in Ro, Murphy and Wang in 2023 and Chapter 9 of Brown and 
others in 2021 (1, 8). This section describes changes made to FPSM to enable the specific analyses presented 
here. Details of proposed amendments are taken from Appendices A-1 and A-2 of the LCFS rulemaking 
document package, with additional explanation derived from the Initial Statement of Reasons (9–11). In what 
follows, we describe each changed provision or situation modeled, followed by our modeling approach. 

2.1 Amended Zero Emission Vehicle Infrastructure Capacity Credit Provisions 

Proposed amendments would significantly reduce the scale of protocols to provide LCFS credits for specified 
zero-emission vehicle (ZEV) fueling infrastructure capacity. Current protocols allow hydrogen refueling 
infrastructure (HRI) and fast charging infrastructure (FCI) installations for light-duty (LD) vehicles to generate 
credits, up to an amount equal to 2.5% of prior quarter deficits for each program. These provisions are 
generating significantly fewer credits than previous models anticipated, however, and they have not approached 
their maximum values (1, 12).  

On average, HRI pathways have generated credits equal to 0.55% of prior quarter deficits from 2021Q1 to 
2023Q3, the most recent quarter for which data are available. FCI pathways have generated an average of 0.38% 
of prior quarter deficits over the same period, with both numbers growing slowly over time. Proposed 
amendments would reduce the cap for each protocol significantly, in favor of similar medium- and heavy-duty 
options discussed below and make other operational changes.  

Under proposed amendments, both LD HRI and FCI capacity credit provisions would be limited to generating 
0.5% of prior quarter deficits. HRI provisions are already generating more credits than this. However, because 
the number of deficits increases over time as LCFS program targets increase (until such point that fuels 
generating the most deficits – petroleum fuels – decline sufficiently in volume), continued growth would be 
necessary to maintain this share of credit generation.  

Updated Approach. We elect to assume that HRI provisions, including both projects certified under existing rules 
and those certified under the proposed amendments, generate credits at their capped level until eligibility for 
new pathways closes at the end of 2030 and credits decline to zero over the following 10 years. While FCI 
protocols are still below 0.5% of prior quarter deficits, their current rate of growth would have them hit that 
mark by late 2024. As such, we make the same assumption as HRI: that they will generate credits equal to 0.5% 
of prior year deficits through 2030 and decline from there. 

2.2 New Medium- and Heavy-Duty Zero Emission Vehicle Infrastructure Capacity 
Credits 

CARB proposes adopting new infrastructure capacity credit provisions targeted at medium- and heavy-duty 
(MHD) electric vehicles (EVs) and hydrogen vehicles. These proposed provisions largely follow the same design 
as existing infrastructure capacity credits for LD electric and hydrogen vehicles, with a cap for each FCI and HRI 
of 2.5% of prior quarter deficits, or 5%, in aggregate.  
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Updated Approach. Given the similarity in structure to initial LD provisions, the proposed changes were 
integrated into FPSM by duplicating the approach used for LD HRI and FCI protocols and updating them with 
appropriate caps and targets. Table 24 of the Standardized Regulatory Impact Assessment provides an estimate 
of total credit revenue generation through 2046 (13). However, this value appears to assume maximum 
utilization of the provisions throughout their entire period of activity. This assumption appears to have been 
made to assess the maximum potential financial impacts of the program and is exceptionally unlikely to occur in 
practice. No other sources of guidance for expected utilization have been identified. Given the short timeframe 
for public comment on the proposed provisions, development of a predictive model was impractical. Given the 
stronger fundamental need for fueling infrastructure in the MHD space, we assume that these provisions will 
ultimately generate half of their maximum potential credits, or 2.5% of prior year deficits in aggregate. Of these 
credits, 60% are distributed to HRI and 40% to FCI. This follows the approximate distribution of credits in existing 
LD HRI and FCI pathways, reflecting the expectation of lower utilization for HRI and, therefore, a greater 
opportunity for capacity credit generation. We assume that these pathways will reach their cap in 2028, and 
then decline over 10 years once the window for new pathways closes at the end of 2030.  

2.3 Changes to Direct Air Capture Project Eligibility 

The LCFS allows crediting of direct air capture (DAC) anywhere globally. The proposed amendments seek to 
restrict eligibility for crediting of DAC to projects located in California, only. Previous versions of FPSM assumed 
limited LCFS crediting of DAC through the 2030s, with 100,000 metric tons credited in 2030 and 5 million in 
2045. This does not include DAC integrated into fuel production, the impacts of which are reflected as a 
reduction in certified fuel carbon intensity (CI) score. This is significantly less than the aggregate carbon capture 
and storage (CCS) goal articulated in California’s Scoping Plan, though that goal considers all CCS applications not 
just DAC (14).  

Updated Approach. Given the relatively low anticipated generation of DAC credits through the period of this 
analysis ending in 2035, the previous assumptions were left unchanged. 

2.4 Changes to e-Forklift Crediting 

Proposed amendments would eliminate the ability of utilities or other e-forklift owners to generate credits for e-
forklift charging through estimation of charging activity based on population data. Instead, reporting of charging 
activity from the fueling station would be required. We expect this to reduce the aggregate amount of credit 
generation from e-forklift pathways due to the increased stringency of reporting requirements.  

Updated Approach. At present, we have no data or models from which to quantitatively predict the impact of 
these changes. We carry forward the previous assumption of static credit generation, maintaining yearly credits 
from the most recent historical data point.  

2.5 Updating Renewable Diesel Deployment Assumptions  

As discussed, production capacity and consumption of RD are on rapid growth paths in California and nationally. 
For this reason, relaxing prior constraints around RD deployment in FPSM and assuming that large amounts of 
RD can enter the California market in the next five years is critical. 

Updated Approach. We relaxed previous assumptions about limits to both the pace and aggregate size of RD 
growth. In order to evaluate different approaches to volumetric limits on categories of feedstock, the previous 
constraint method—total lipid-based distillate fuel production—was changed to caps on the five primary classes 
of lipid feedstock consumed in California. These are: used cooking oil (UCO), tallow, corn oil (technical corn oil, 
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an inedible byproduct of corn ethanol production), soybean oil, and canola oil. For more, see Section 4.2. CARB 
reports an “other” category for biodiesel (BD) production, while canola oil is grouped into “other” for RD 
production at present. It is likely that the vast majority of the “other” category of RD is made from canola oil. 
Total volumes of “other” BD were very low, often negative, likely representing administrative adjustments to 
credit generation. For this reason, we omit “other” BD from the model and assume that “other” RD is entirely 
canola oil.  

Actual availability of UCO, tallow, and corn oil increases at a 3% annual rate from the most recent historical data. 
This approximately matched pre-2022 growth rates, UCO and tallow have grown more rapidly in recent years. 
This is likely due to increased foreign imports with uncertain potential to continue this rate of growth. The 3% 
growth rate in this space is meant to approximate growing production of wastes and residues due to population 
and economic growth from current sources. Crop-based oils are assumed to be available up to the specified cap, 
due to the large international market for vegetable oils.  

Complete elimination of caps led to the model predicting an immediate and total conversion of the entire diesel 
pool to RD, which is unrealistic. A constraint to limit total growth of lipid-based fuels to no more than 500 million 
GGE per year, aligning with the growth between 2022 and annualized 2023 data, was added to prevent 
unrealistically rapid conversion rates. At present, no data are available with which to determine a long-term 
absolute physical limit on total lipid or crop-based lipid consumption. California already imports fuels made from 
several categories of feedstock, implying that the upper bound on aggregate consumption may be the global 
supply of lipids, which is more than sufficient to fully displace all diesel and jet fuel consumption within the near 
term. Given current market conditions and the rapid growth of RD in the last two years, it is difficult to find an 
empirical basis upon which to limit the rate of growth in these fuels. Without such a basis, the limits on wastes 
and residues retained their previous approach of 3% annual growth, from the most recent historical data. A limit 
of two billion gallons of crop-based fuels was assumed for the “uncapped” scenarios. This led to significant 
increases in RD consumption in all future years and petroleum diesel being displaced from the fuel pool by 2032. 
In uncapped scenarios, it is possible that even this rapid rate of growth is an underestimate.  

2.6 Deficit Generation by Intrastate Aviation Fuel 

Currently, the LCFS provides opt-in status to generate credits for sustainable aviation fuel (SAF). The proposed 
amendments call for intrastate aviation fossil jet fuel to generate deficits starting in 2028. Intrastate travel is 
defined as flights that start and end in California, though other definitions have been proposed.  

Updated Approach. Previous versions of FPSM reflected SAF’s opt-in status. This update adds intrastate 
conventional jet fuel usage as a deficit-generating fuel from 2028. UC Berkeley modeling from a recent RIMI 
project estimated intrastate fuel consumption to be 403 million gallons in 2019, 475 million in 2030, and 488 
million in 2035, we adopt these estimates and interpolate for intermediate years (15). In prior versions, FPSM 
modeling assumed that future ICAO, Federal, and State policy, combined with voluntary efforts, would result in 
SAF deployment sufficient to approximately match total intrastate aviation fuel consumption by 2030 and 
thereafter. We retain that assumption for the update. As in prior versions, FPSM assumes that all significant 
volumes of SAF deployed through 2035 will be lipid-based hydrotreated esters and fatty acids (HEFA). Other 
technologies have been proposed to produce SAF, including alcohol-to-jet synthesis, cellulosic biofuels, or e-fuel 
synthesis. However, none have deployed at commercial scale, to date, and insufficient data exist to model real-
world performance with confidence. We therefore continue to omit projections of novel fuel technologies 
entering into this space. These can be added when data are available. Within the lipid-based fuel categories, 
feedstock is allocated among three categories of lipid-based fuel in the following order: first BD at the blend rate 
as a fraction of total liquid diesel and diesel substitutes, then SAF, then RD, with each feedstock using the 
lowest-CI feedstock first. This method is designed to yield aggregate feedstock portfolios across all lipid-based 
fuels that approximately align with historical feedstock utilization patterns, adjusting for likely growth.  
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2.7 Automatic Acceleration Mechanism 

CARB proposes adopting the Automatic Acceleration Mechanism (AAM) which advances all annual CI 
benchmarks by one year when certain conditions are met. Starting in 2027, the AAM is triggered if the credit 
bank to average quarterly deficit ratio exceeds three and credit generation exceeds deficit generation, unless it 
was triggered in the immediately prior calendar year. Because the trigger criteria for the AAM had not been 
proposed at the time of our previous publication, we were unable to model its effect for the 2023 publication.  

Updated Approach. Due to the limitations of the original structure of the FPSM, we integrated the AAM into the 
FPSM for this update by manually advancing the compliance trajectory by one year; the year after banked 
credits exceeded three-quarters of prior year deficits. This entailed, when conditions were triggered, an 
additional scenario run starting from the year after the triggering event through the end of the trajectory.  

2.8 Other Updates 

We made additional updates to input assumptions based on more recently available LCFS data, as described 
below. 

2.8.1 Electricity Carbon Intensity Score 

FPSM estimates grid average CI changes over time by interpolating between the most recent historical data 
and an assumed zero CI in 2045. We updated FPSM parameters to reflect a slightly higher average 
electricity CI score in 2023 than the interpolated trajectory based on the published 2022 value predicted. 
Future interpolated values through 2045 were, therefore, also increased.  

2.8.2 California Reformulated Gasoline, Ultra-Low Sulfur Diesel, and Fossil Jet Fuel 
Baseline Carbon Intensity 

The 2010 base year CI values for California reformulated gasoline, ultra-low sulfur diesel, and fossil jet fuel 
have been updated (99.44 to 99.15, 100.45 to 105.76, 89.37 to 89.43, respectively). Benchmarks for years 
2024 through 2045 reflect these revisions. Reduction target trajectories used in the FPSM reflect these 
revisions as well. 

2.8.3 Non-road Electricity Pathways 

We updated non-road electricity pathways energy, such as electric cargo handling equipment, electric 
transport refrigeration units, fixed guideway, e-forklift, etc., based on recent data showing higher recent 
growth than previously projected. We increased energy used for these in 2023, as well as in future years.  

2.8.4 Petroleum Fuel Projects 

Petroleum fuel projects, such as refinery investments, renewable hydrogen refinery, innovative crude, etc., 
earn credits based on carbon savings through investments vis-a-vis their own baselines. Therefore, FPSM 
projects credits directly in this case, rather than projecting an amount of fuel and associated CI score. 
Recent data on credits continue to lag previous projections. These have been reduced to reflect this 
underperformance and the impact of a planned phase-out of these pathway categories, as laid out in the 
proposed amendments.  
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2.8.5 Renewable Natual Gas 

Average Renewable Natural Gas (RNG) CI has declined since the 2023 FPSM report, due to the increased 
penetration of livestock digester gas into this market. We adjusted FPSM assumptions to reflect more 
recent shares of RNG feedstocks (i.e., higher share of livestock digester gas, and lower share of landfill gas) 
to reflect these trends for 2023. This resulted in a slightly greater credit generation trajectory. The previous 
assumption of 4% annual CI improvements for all RNG categories after 2030 was retained. 
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3 Results 

The previously published FPSM report projected 22.4 million total deficits and 30.2 million credits in 2023. 
Annualized estimates based on the first three quarters of 2023 data project 22.5 million total deficits and 29.4 
million credits. While the aggregate figures from the data do not deviate substantially from previous projections, 
the composition does. The significant increase in RD credits is counteracted by a downward adjustment of on-
road EV credits due to the slightly higher CI score, and of project-based credits, as well as updating to the latest 
incremental crude oil deficit value, which has increased from prior levels. Changes to electricity CI, fossil fuel 
baseline CI, non-road EV pathways, RNG CI, and Refinery Project Credits yielded net credit impacts of less than a 
half-million each in 2030. Some of these categories increased credit generation, such as non-road EVs and RNG. 
Other categories, such as on-road EVs and project-based credits, had a net decrease in credit generation. On 
net, apart from the impact of proposed amendments and the data-driven changes in RD deployment 
assumptions, the 2023 report continues to represent the current and anticipated condition of the LCFS with 
good accuracy (1). 

Most of the proposed amendments in the current LCFS rulemaking are unlikely to significantly change the credit 
balance in 2030 and 2035 compared to estimates in Ro, Murphy, and Wang (1). An exception is the AAM, which 
was discussed but not explicitly modeled in the previous paper. Most of the proposed changes align well with 
concepts proposed by CARB staff during pre-rulemaking workshops, and so were included in the previous report 
with reasonable fidelity. The new MHD HRI and FCI credits were the notable exception, in that they were 
insufficiently described to allow us to model them. However, the reduction in LD HRI and FCI capacity to 
generate credits largely offsets the assumed credit streams from these pathways, yielding only a slight increase 
of credits overall, around a half million projected credits in 2030. This, compared to almost 40 million deficits in 
2030.  

Updated data and revised projections on RD deployment have significantly shifted credit dynamics in the LCFS 
market. FPSM projections of long-term LCFS credit balances have shifted in tandem. Ro, Murphy, and Wang (1) 
concluded that the proposed 2030 amendments with a 30% reduction target by 2030 were likely to yield an 
approximate balance between credit supply and demand through the mid-2020s, at least (Figure 2). Based on 
updated modeling, this conclusion is no longer the case. The model runs published in 2023 (performed before 
Q2 or Q3 2023 LCFS program data were released) anticipated total consumption of petroleum diesel in 2023 to 
be around 1.8 billion gallons, and RD consumption around 1.5 billion gallons. While full 2023 data are not yet 
available, annualizing the averages of the first three quarters of published data, we anticipate diesel 
consumption to be around 1.5 billion gallons, with 1.8 billion gallons of RD. Essentially, nearly 300 million gallons 
of RD above the anticipated amount—which itself reflected expectations of robust growth—materialized the 
year after the projection was made. If we assume a 43 gCO2e/MJ carbon intensity for this new supply (roughly 
the average of all RD consumed in CA through the first 3 quarters of 2023), the additional 300 million gallons 
imply around 500,000 fewer deficits generated by petroleum diesel, and 1.9 million additional credits. This adds 
around 2.4 million credits to the bank compared to projections from a year before.  

The AAM makes a much more significant difference in net credit balance in 2030 and beyond, though it is only 
triggered under specified market conditions. The updated model projected two AAM-triggering events, in 2027 
and 2029 under the currently proposed LCFS amendments, driven principally by the recent changes in RD 
availability. This compares to a single triggering event, in 2027, when using parameters from the 2023 report. 
The two AAM-triggering events yield a 39% LCFS target in 2030.  
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Figure 2. Yearly net credit balances (a) and net banked credits from updated FPSM modeling of LCFS through 
2035. Results from previous publication are included for comparison (Ro, Murphy, Wang, 2023). The scenarios 
modeled in our previous report would be expected to trigger the Auto Acceleration Mechanism (AAM) would 
be triggered once, in 2027. The updated scenarios with proposed amendments is projected to trigger the AAM 

twice, in 2027, and 2029.  

a 

b 
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4 Discussion and Policy Implications 

Based on the updated modeling presented in this report, the primary finding of our 2023 report, regarding 2030 
LCFS program targets, no longer holds. The proposed 30% 2030 CI reduction target, even with the deficit-
increasing effects of the AAM, now appears unlikely to bring credit supply and demand into approximate 
balance before 2030. Instead, current trends indicate a LCFS market with a significant oversupply of credits 
persisting until the late 2020s and possibly into the 2030s. This oversupply will continue market conditions 
similar to those that have prevailed since 2022 and continue today. As a result, while some incremental increase 
in LCFS credit price might be expected as a result of the higher targets, significant price increases are unlikely 
until either a fundamental shift in the price and supply dynamics of RD, and to some extent SAF, or the market 
returns to an approximate balance between credits and deficits, neither of which appears likely until 2030 or 
later.  

Continued deployment of hydrotreated fuel production capacity, and the relative ease with which drop-in fuels 
like RD and SAF can be transported, mean that the potential supply to California is sufficient to satisfy most or all 
of California’s liquid diesel demand and likely a fraction of jet fuel demand, as well, by the mid-2020s. Vegetable 
oil prices, while high, have not demonstrated themselves to be an impediment to continued growth. Absent a 
more severe collapse of biomass-based diesel (D4) RIN prices, few other market-mediated brakes on growth 
seem likely. 

Taken together, this implies that obligated parties in the LCFS will have a readily available source of inexpensive 
credits available from hydrotreated fuels, especially RD, through the mid-2020s at least. As long as this supply 
exists, we would expect little upward pressure on LCFS credit prices. Obligated parties will have little incentive to 
invest in innovative, but riskier, approaches to reducing GHG emissions from transportation fuels until either the 
supply of inexpensive RD is exhausted, or it has displaced all petroleum diesel, and all aviation fuel is subject to a 
deficit obligation.  

Raising the LCFS target above the proposed 30% CI reduction in 2030 would increase demand for credits and 
could incrementally increase LCFS credit price. However, higher targets will not break the fundamental market 
relationship that is being established. RD and hydrotreated SAF appear likely to enjoy a cost advantage over 
other sources of compliance credit. Until either the low-cost supply runs out, or California’s market cannot 
accept more, we would expect only modest increases in LCFS credit price, absent major shifts in policy 
incentives, especially at the federal level. Unless the growth of RD is significantly restricted, it is unlikely that the 
current market conditions will shift in order for LCFS credit prices to increase appreciably this decade.  

It may seem like fully displacing petroleum diesel with inexpensive hydrotreated RD, as well as a significant 
fraction of jet fuel with hydrotreated SAF, would align with California’s climate and environmental goals. 
However, the volumes of these fuels required for that outcome present significant near- and long-term 
problems.  

First, while hydrotreated vegetable oil fuels likely reduce emissions of GHGs when substituted for petroleum, 
these benefits are modest. Waste-based fuels can reduce life cycle emissions by over 70% compared to 
petroleum, and even crop-based fuels can deliver 40% GHG reductions according to LCFS assessments and other 
independent analyses. Some reduction in GHG emissions may be possible by switching to renewable energy or 
renewable hydrogen sources during the production process, however these fuels lack a pathway to reduce 
emissions enough to achieve, or even approach carbon neutrality. Given California’s long-term goal is to achieve 
carbon neutrality by 2045, hydrotreated lipid fuels like these are best suited to be bridge fuels which reduce 
emissions in the near term while zero- or near-zero carbon solutions are brought to market. A limited amount of 
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waste-based biofuel may have a role in the long-term fuel portfolio, but excessive deployment of crop-based 
fuels risks creating stranded assets or crowding out more sustainable solutions.  

Second, the volume of RD implied by current growth trends raises substantial concerns around sustainability and 
GHG impacts that are unaccounted for by current LCFS CI assessment methods. Indirect land use change (ILUC) 
is particularly worrisome. Current LCFS CI assessment methods apply ILUC impact adjustments that were 
adopted in 2015, based on modeling of international agricultural commodity markets and land use patterns of 
the time. Both agricultural commodity markets and land use behavior have changed significantly over the last 
nine years due to improvements in technology, geopolitical factors, climate change, and more. The model used 
for the current ILUC assessment, GTAP-AEZ, derived estimated land use impacts from biofuels by simulating a 
supply-shock sized to match anticipated U.S. RFS volumes at the time. These focused predominantly on grain 
crops for ethanol production and soybean for biodiesel. However, the recent growth in vegetable oil-based 
biofuels has moved beyond the parameters of the model used at the time. A recent comparison of current ILUC 
models by the U.S. EPA found a wide range of uncertainty around ILUC impact of soybean oil biofuels, ranging 
from 11 g CO2e/MJ to over 260 g CO2e/MJ (16). The current soybean oil ILUC impact estimate used by the LCFS is 
29.1 g CO2e/MJ, near the bottom end of that range. Given the uncertainty involved in ILUC assessment, and the 
asymmetric risks of overestimation vs. underestimation of ILUC impacts, adopting a value based on an estimate 
from a single model, especially one at the lower end of the uncertainty range established by multiple models, 
creates substantial risk of unrecognized GHG emissions, environmental harm, and stranded assets (17).  

As a result, it is unlikely that continued growth of RD along current trends will help California meet its 
environmental goals and risks creating a market in which emissions from the transportation fuel sector continue 
to rise even while LCFS targets are nominally met. Significant volumes of RD, including some from crop-based 
feedstocks, can contribute to California’s progress toward carbon neutrality, but the current rate of growth 
crowds out investments in other low-carbon fuels. The aggregate consumption of RD, combined with expected 
growth due to Federal policy, as well as that in other states and other jurisdictions including Canada, which does 
not account for ILUC, can lead to profoundly negative GHG and other environmental impacts. Significant 
restrictions on the growth of RD appear to be the most feasible and certain, and possibly the only, way to 
reestablish the LCFS capacity to support innovative low carbon fuel technologies and a strong credit price, 
especially in the short timeframe relevant for these investment decisions. 

Proposed amendments, combined with the rapid growth of RD, create a LCFS credit market that is likely to 
trigger the auto-adjustment mechanism twice at the earliest possible opportunities. The credit bank to deficit 
ratio remains at a high enough level to trigger a third AAM event, however FPSM projects a sufficient decline in 
credits to block this from occurring. If there were a year of net credit surplus in the 2031-2034 time period, a 
third AAM trigger event could occur. The two anticipated AAM triggering events result in a 39% LCFS target by 
2030, increasing by 4.5% per year thereafter. Revenue in the LCFS credit market predominantly originates from 
charges applied to petroleum gasoline that are passed through to consumers. Gas price impacts are a function 
of the fuel’s carbon intensity score, the LCFS target, and the LCFS credit price. Higher targets, therefore, yield 
higher per-gallon retail gas price impacts. A 39% LCFS target combined with a $50 credit price would be 
expected to yield just over 20 cents per gallon in increased gasoline cost; higher credit prices would yield 
proportionately higher price impacts.  

If California achieves its ambitious deployment goals, around 23% of the total fleet will be made up of ZEVs in 
2030. The rest of the fleet will be predominantly fueled by gasoline. The transition from gasoline vehicles to 
ZEVs is anticipated to move faster for higher-income consumers than lower-income ones. The AAM triggering 
events that would likely follow adoption of the proposed amendments without any restriction on RD growth 
could yield regressive impacts on California gasoline consumers. This impact may accompany a situation where 
the emissions benefits supposedly gained from the program turn out to be overstated, due to underestimated 
ILUC impacts. A more measured approach, delaying some increased target ambition until the transition to ZEVs 
has progressed further, could mitigate this risk.  
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4.1 Impacts of Expanded Deficit Obligation on Intrastate Jet Fuel 

Prior versions of FPSM assumed that all SAF entered the market as an opt-in fuel, and its only impact on broader 
fuel markets was to consume some of the cap on total lipid-based fuel capacity. Given the new deficit obligation, 
and the switch in FPSM methodology to feedstock category-based caps, the impact of SAF assumptions on 
broader markets is magnified. Feedstock preferences are BD first (following historical patterns), then SAF 
followed by RD, with both taking the lowest-CI feedstocks first. The revised hierarchy of fuel types with regard to 
access to preferred feedstocks was picked in part because of its compatibility with the underlying structure of 
FPSM. It is unlikely, however, that this highly simplified heuristic will accurately predict the actual feedstock use 
patterns by each fuel type, and FPSM results should be interpreted with that caveat in mind.  

As a result of this allocation hierarchy, the deficit obligation for aviation fuel is often minimal or zero, because 
SAF is assumed to have first priority on feedstock and production capacity, and all intrastate aviation demand is 
therefore satisfied by SAF. This means that few, if any, fossil jet fuel deficits emerge in most modeling runs. The 
petroleum jet fuel deficit obligation is reflected in FPSM via increased petroleum diesel deficits. It is possible, 
though not certain, that this assumption is an essentially accurate representation of how markets will respond 
to future conditions. However, it is also possible that producer preference to produce RD will continue to hold 
and there will be more petroleum jet fuel deficits, but fewer petroleum diesel deficits, than these FPSM results 
would indicate. Since the GHG impacts of RD and SAF are largely determined by the feedstock used, net LCFS 
credit impacts are similar in either scenario.  

FPSM assumes five primary classes of lipid feedstock (used cooking oil, tallow, corn oil, soybean oil, canola oil). 
GHG impacts in the model are primarily determined by how much of the feedstock pool is consumed to displace 
petroleum, and to a smaller degree by which fuel category consumes a specified blend of feedstock. As such, 
FPSM assumes the same CI scores for RD and SAF supplied to California based on the feedstock-weighted 
average. The impact of the feedstock allocation method on LCFS credit balance, or net emissions from the 
transportation fuel supply in California is small, though almost certainly non-zero. Work is ongoing at UC Davis at 
present to develop a more robust and realistic model of competitive dynamics within the lipid-based fuel space, 
including the differences in processing emissions. 

At this point, it is unclear whether hydrotreated fuels will predominantly enter the California market as SAF or 
RD. Over the long run, RD dominates these volumes today. However, the Federal 45Z tax credits for SAF 
production have yet to be finalized and could significantly shift the economics in this space to support a shift to 
more SAF production output. Other anticipated policy actions, including ongoing efforts within California to 
increase support for SAF, future work from ICAO, or stronger voluntary commitments within the aviation sector 
could also impact this balance. The FPSM modeling presented here provides a reasonable approximation of 
likely behavior at the scale of the total lipid-based fuel market including biodiesel, RD, and SAF. FPSM results 
should not be interpreted as making a credible quantitative prediction about the likely feedstock mix for any 
specific category of fuels, however. 

4.2 Options for Restricting Renewable Diesel Growth to Stabilize the Low Carbon Fuel 
Standard Credit Market 

In theory, the approach used by the LCFS at present should be able to guide the market towards a reasonable 
volume of RD. The current approach, however, depends on accurate assessment of ILUC impacts from biofuels 
and the current assessment is outdated and based on modeling assumptions that are no longer reflect current 
biofuel and agricultural markets (18–23). Updating the ILUC impact factors in the LCFS would require an 
extensive and complex research and analysis project, followed by a public engagement process to disseminate 
the new model and seek feedback. All told, this process would likely require two to three years, at a minimum, 
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before actionable policy guidance would be delivered. The current rate of RD growth does not allow a delay this 
lengthy before arriving at a more protective policy. In this timeframe, by the time updated ILUC factors were 
developed, large amounts of land may have been converted to cultivation for oil crops, resulting in millions of 
tons of CO2 emissions. If an updated set of ILUC impact factors, or the development of a new approach to ILUC 
risk mitigation is the preferred outcome, an interim policy to mitigate growth in this space is needed as well. 

To date, two options for ILUC risk mitigation have been discussed by CARB during the pre-rulemaking workshop 
process. These are feedstock sustainability certification requirements and a cap on the issuance of LCFS credits 
for specified categories of biofuels. Feedstock sustainability certification provides useful assurance that the 
practices used in the production of a given lot of feedstock meet specified criteria. However, they are incapable 
of mitigating indirect risks like ILUC, which are driven by aggregate demand within a given market which, in the 
case of vegetable oils, is effectively global. There is an ample potential supply of crop-based vegetable oil that 
would meet proposed sustainability criteria. Directing that feedstock to biofuel production means the 
consumers who would have otherwise used that oil (e.g., human food producers, animal feed producers, soap 
and cosmetic makers, etc.) must find alternative sources of vegetable oil. Historically, some of these sources 
include unsustainable alternatives, such as those that require conversion of additional land into cultivated use 
(24–26). 

Stakeholders have suggested capping the consumption of all crop-based fuels or all lipid-based fuels. Both 
options can achieve the ultimate goal of mitigating the risks associated with unrestricted RD growth. Lipid 
feedstocks such as used cooking oil, tallow, technical corn oil, and soybean oil are largely fungible with each 
other in many applications. Thus, a lipid-based cap would be expected to provide better protection against 
resource shuffling within vegetable oil markets. Both forms of a cap entail administrative complexities. Several 
plausible solutions exist (below). If properly designed and implemented, a cap would provide very good 
certainty that critical limits on RD deployment would not be exceeded due to growing use in the California 
market. Critically, a cap was evaluated as part of the Standardized Regulatory Impact Assessment associated 
with the current rulemaking as part of Alternative 1. This alternative was rejected because it provided fewer 
GHG reductions than the proposed amendments. However, this is primarily due to a lower 2030 CI target. Our 
prior work demonstrated, and this report confirms, that targets of 30% or higher are feasible even with a cap on 
crop-based fuels.  

To help illustrate the impacts of different cap designs and target levels, we created several scenarios in FPSM. 
These included crop-based fuel caps of 500 million and 1 billion gasoline gallon equivalents (GGE) per year and 
lipid-based fuel caps of 2 and 3 billion gallons per year. These values were chosen as instructive examples of 
plausible cap levels to illustrate the magnitude of anticipated market impacts and they do not imply specific 
policy recommendations. For comparison, 2022 consumption of crop-based feedstocks was around 450 million 
GGE, and consumption of lipid-based fuels was around 1.95 billion GGE. The results, along with those for the 
current amendments, are presented in Figure 3 with anticipated AAM triggering events included in the 
projections of credit balance and bank. The Proposed Amendment, 3 billion GGE lipid-based fuels cap, and 1 
billion GGE crop-based fuels cap scenarios all trigger the AAM twice, in 2027 and 2029. The 2 billion GGE lipid-
based fuel cap, and the 500 million crop-based fuel cap avoid triggering the AAM altogether, in our scenarios. 
They would, however, require a reduction in total use from 2023 or 2024 levels of consumption of the capped 
fuel categories, which could have significant market impacts and lead to market uncertainty regarding the 
reliability of policy signals. Phasing in these caps over several years could help mitigate this risk.  
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Figure 3. Yearly net credit balances (a) and net banked credits (b) from FPSM modeling of several lipid fuel 
scenarios. AAM-triggering events manually added when prior year banked credits exceed ¾ of prior year 
deficits. The gray “No Cap” line reflects modeled results for the LCFS amendments at the time of writing 

(February, 2024).  

Previous FPSM modeling anticipated that the proposed LCFS target trajectory, including the significant 5% “step-
down” in 2025, would bring credit and deficit generation back into approximate balance for most of the mid-
2020s before the bank began growing again. The projected magnitude of this expansion was comparatively 
small. It could be addressed by a single AAM-triggering event in the late 2020s. The faster-than-expected 
deployment of RD implies the need for multiple AAM-triggering events before the balance between credits and 
deficits is restored. It also implies that a bank of 40 million credits or more will likely accumulate and persist for 
several years before being drawn down. A bank of that size could exert considerable downward pressure on 
credit prices.  

This modeling implies that establishing a cap on crop- or lipid-based fuels at roughly 2022 consumption levels 
would be expected to restore an approximate balance between credit supply and demand. This would help 
create conditions that support a strong LCFS credit price. Higher caps, including those set at levels California 
could easily reach in 2024 at present growth rates, are unlikely to stabilize the market without an extended 
period of credit oversupply and multiple AAM-triggering events. Since these caps entail a decline in consumption 
from current (post-2022) levels, a phase-in may be needed to prevent a shock to the market. 

a 

b 
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5 Conclusion 

This report presents results from updates to the Fuel Portfolio Scenario Model to reflect proposed amendments 
to the LCFS from the current rulemaking, as well as a significant shift in projections of hydrotreated lipid-based 
fuel availability, predominantly renewable diesel. The proposed amendments, with the exception of the deficit 
obligation for intrastate jet fuel and the AAM, are expected to yield comparatively minor changes in credit 
balance through 2035. However, updated projections of RD deployment, as well as new data about RD 
consumption in California, prompt a critical reconsideration of conclusions from previous modeling. RD capacity 
is growing much faster than anticipated at the national level, with growth anticipated to continue for the next 
two to three years at a minimum. This creates a vast pool of low-cost renewable diesel that can supply large 
amounts of LCFS credit. Until this pool is exhausted, or California markets for it are saturated, it is unlikely that 
the proposed amendments will achieve their primary goal of strengthening the LCFS credit price. The amount of 
growth projected presents significant sustainability concerns, especially related to ILUC, and neither existing 
LCFS provisions nor any in the proposed amendments provide adequate protection. Moreover, if the projected 
growth trends continue, it is likely that the AAM will be triggered more than once before balance is restored in 
the credit market. 

Adopting a new approach to ILUC risk mitigation, or updating the modeling required by the previous approach 
entails a multi-year research and policy development process. By this time, significant environmental harm and 
damage to California’s progress toward climate goals will have been irrevocably done. A cap on fuels from crop 
or lipid feedstocks has already passed through some of the administrative steps required for adoption and offers 
the best option for quickly arresting the growth in RD markets. A cap could either be used as a stopgap until a 
more nuanced solution is developed, or it could be retained indefinitely. A 500 million GGE cap on crop-based 
fuels, or a 2 billion GGE cap on lipid-based fuels appear likely to restore balance between credit supply and 
demand, strengthen the LCFS credit price, and are fully compatible with California achieving its medium- and 
long-term climate goals.  
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ATTACHMENT 30 
Comments on Phillips 66 – Application No. B0241 for Three Low-Carbon Fuel Standard Tier 2 
Fuel Pathways, submitted by Communities for a Better Environment & Natural Resources 
Defense Council (Dec. 17, 2021), available at https://www.arb.ca.gov/lists/com-attach/905-
tier2lcfspathways-ws-BXVdbVRjBAhWPABj.pdf?_ga=2.161580924.1729481274.1707759900-
1149230758.1693940701. 

  

https://www.arb.ca.gov/lists/com-attach/905-tier2lcfspathways-ws-BXVdbVRjBAhWPABj.pdf?_ga=2.161580924.1729481274.1707759900-1149230758.1693940701
https://www.arb.ca.gov/lists/com-attach/905-tier2lcfspathways-ws-BXVdbVRjBAhWPABj.pdf?_ga=2.161580924.1729481274.1707759900-1149230758.1693940701
https://www.arb.ca.gov/lists/com-attach/905-tier2lcfspathways-ws-BXVdbVRjBAhWPABj.pdf?_ga=2.161580924.1729481274.1707759900-1149230758.1693940701


December 17, 2021 

 

Executive Officer Richard Corey 

California Air Resources Board 

1001 “I” Street 

Sacramento, CA 95814 
                                                                                                      

Re: Phillips 66 – Application No. B0241 for Three Low-Carbon Fuel Standard Tier 2 Fuel 

Pathways 

            Communities for a Better Environment and the Natural Resources Defense Council 

(“Commenters”) offer the following comments on the Low Carbon Fuel Standard (“LCFS”) Tier 

2 Pathway Application No. B0241 submitted by Phillips 66.  

On December 9, 2021, California Air Resources Board (“CARB”) staff published a 

recommendation to certify Phillips 66’s application for three fuel pathways for Renewable 

Diesel. Two of these pathways are for soybean oil.  One assumes oil received by rail in Rodeo 

from the U.S. Midwest, and the other assumes oil received first in Louisiana before being 

transported via barge to Rodeo.  The third pathway is for canola oil transported by ship, first to 

the Port of Vancouver, then to Southern California, and finally to Rodeo.  Phillips 66’s 

application is for a provisional pathway,1 which allows for certification based only a few months 

of data, compared to the usual requirement of 24 months.2 

In all three pathways, the credit-generating fuels would be produced by a processing unit 

at the Phillips 66 Rodeo facility that is likely unpermitted and is undergoing investigation by the 

Bay Area Air Quality Management District (“BAAQMD”).  Commenters request that CARB 

hold the application and withhold certification until the resolution of the related and ongoing 

BAAQMD investigation; as well as the conclusion of the ongoing Contra Costa County 

(“County”) California Environmental Quality Act (“CEQA”) permit process for the larger 

conversion of the facility to biofuel production, which implicates issues relevant to the requested 

Tier 2 certification.  

Now is a particularly critical time for action on this matter, as similar biofuel conversions 

involving hydroprocessed fats and oils become more numerous across the state.  If this pathway 

is prematurely approved, Commenters are concerned this may encourage additional, unpermitted 

conversions to produce biofuels at individual units, supported by the promise of LCFS credit 

incentives.  Holding the application until the investigation and CEQA processes are completed 

will ensure that Phillips 66’s generated LCFS credits, and those from potential future projects, 

 
1 The Staff report refers to Application No. B0241 as a “provisional application” to be certified. Provisional 

applications are based on 17 CCR §95488.9(c), which are available when “existing facilities that can demonstrate a 

process change has been implemented, based on at least three months of operational data” so that they can start 

generating credits using a “provisionally-certified” carbon intensity. 
2 17 CCR §95488.7(a)(1) 



are consistent with local air district regulations, as well as the comprehensive review of related 

projects and impacts that CEQA is designed to facilitate.  

1. The Fuels Produced Under These Pathways Would Be Produced by a Likely 

Unpermitted Air Source Under Current BAAQMD Investigation 

The Lifecycle Analysis that accompanies Phillips 66’s application package is explicit that 

the fuels would be produced using a former diesel hydrotreater, specifically “Unit 250”, that first 

began producing renewable diesel in early April 2021.3 

This unit appears to have undergone an unpermitted conversion.  On July 30, 2021, the 

Natural Resource Defense Council and other advocates submitted a letter to BAAQMD Chief 

Executive Officer notifying the agency that this conversion – from a diesel hydrotreater to a 

renewable diesel hydroprocessing unit –  had been implemented without a BAAQMD permit as 

appears to be required.4  In September, BAAQMD staff responded saying that it had begun to 

investigate and would begin on-site investigations and an engineering review of the Rodeo 

facility.5  

 Available evidence indicates this unpermitted conversion at Unit 250 was essentially a 

dry run for the larger conversion that Phillips 66 has proposed for Rodeo, which is currently 

under CEQA review by the County.  The company has admitted as much, with the head of the 

company’s refining segment calling this conversion part of the “learning curve” before getting to 

the “big projects” in an earnings call.6  Yet the “Rodeo Renewed” application for the larger 

conversion of the refinery does not include Unit 250. Commenters have requested that Contra 

Costa County revise its draft Environmental Impact Report (DEIR) to include the related Unit 

250 conversion, such that CARB should hold off on the Tier 2 application until the County 

makes a decision whether to do so.7  Even if it does not, the CEQA review for the Rodeo 

 
3 (S&T)2 Consultants Inc., CARB LCFS Fuel Pathway Report Renewable Diesel Prepared for Phillips 66 Company, 

pp. 1, Dec. 6, 2021. 

, https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0241_report.pdfhttps://w

w2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0241_report.pdf (accessed Dec 14, 

2021) [hereinafter CARB LCFS P66 Pathway Report 2021]   
4 See letter “Re: Phillips 66 refinery (Air District plant no. 21359) - possible unpermitted modifications”, July 30, 

2021. Included as Attachment A. 
5 Sanicola, Laura, EXCLUSIVE California Bay area regulators probe Phillips 66 refinery work –email, Sept. 15, 

2021. Reuters. https://www.reuters.com/business/energy/exclusive-california-bay-area-regulators-probe-phillips-66-

refinery-work-email-2021-09-15/ (accessed Dec. 16, 2021) 
6 See earnings call referenced in McGurty, Janet, “Phillips 66 Starts Up First Renewable Diesel Unit at Rodeo 

Refinery,” April 30, 2021, Platt’s S&P Global. https://www.spglobal.com/platts/en/market-insights/latest-

news/oil/043021-phillips-66-starts-up-first-renewable-diesel-unit-at-rodeo-refinery (accessed Dec. 16, 2021) 

[hereinafter McGurty]. We have also obtained a transcript of the call ‘Mr. Herman stated on the call with respect to 

the Unit 250 project, “It's a learning curve around some of the products -- how to handle the product coming off the 

unit and everything before we get to the big projects.”’) 
7 See letter “Re:  Phillips 66 Rodeo Renewed Project (File No. LP20–2040) – comments concerning draft 

environmental impact report,” Dec. 17, 2021. Included as Attachment B. 

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0241_report.pdfhttps:/ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0241_report.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0241_report.pdfhttps:/ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0241_report.pdf
https://www.reuters.com/business/energy/exclusive-california-bay-area-regulators-probe-phillips-66-refinery-work-email-2021-09-15/
https://www.reuters.com/business/energy/exclusive-california-bay-area-regulators-probe-phillips-66-refinery-work-email-2021-09-15/
https://www.spglobal.com/platts/en/market-insights/latest-news/oil/043021-phillips-66-starts-up-first-renewable-diesel-unit-at-rodeo-refinery
https://www.spglobal.com/platts/en/market-insights/latest-news/oil/043021-phillips-66-starts-up-first-renewable-diesel-unit-at-rodeo-refinery


Renewed project will potentially provide valuable detailed information on the feedstocks used by 

Phillips 66, which is a substantive requirement in the LCFS application process.8 

The LCFS regulations make it clear that CARB’s Executive Officer has the authority to 

“restrict, suspend, or invalidate credits” that are “generated... in violation of other laws, statutes, 

or regulations.”  Title 17, CCR, §95495(a) et seq.  Commenters urge CARB to exercise this 

discretion to ensure that LCFS credits generated are in compliance with air district regulations. 

Approval of Phillips 66’s LCFS pathway application should be placed on hold until BAAQMD’s 

investigation has been completed.  In addition, consideration of the Tier 2 application would wait 

until the Rodeo Renewed CEQA process has completed, since CEQA contemplates 

comprehensive review of all related aspects of a project; and the substantive issues under review 

in the County’s CEQA process are highly germane to ensuring an accurate assessment of the 

carbon intensity under this Tier 2 application.  The application should wait until the CEQA 

process has completed. 

2. Conversion of the Diesel Hydrotreater to Produce Renewable Diesel Likely in 

Violation of Air District Regulations 

As stated in NRDC’s letter from July, there remains no indication that Phillips 66 applied 

for an Authority to Construct or a Title V revision for Unit 250 to process crop oil feedstocks.  

As stated by Phillips 66, this was not simply a replacement of feedstock – this required a 

conversion of the hydrotreater in order to process the food crop oil feedstocks.9  In its application 

for Authority to Construct and Title V revision submitted May 21, 2021, Phillips 66 labeled Unit 

250 as a “DHT/Renewable Diesel” unit,10 despite the lack of any permit application for this 

renaming. 

Even if the unit did not require physical conversion, the facility should have applied for 

an updated permit to operate, under BAAQMD Regulation 2-1-233.  Such a change would 

constitute an alteration, defined as “[a] change in the method of operation of.... a source which 

may affect emissions.”  Such an alteration “require[s] a permit to operate, and may require 

permit conditions, whether or not the alteration results in an emission increase” (emphasis 

added).  While Regulation 2-1-233 continues to provide a limited exemption (“A change in 

process stream composition is not an alteration if the source’s description in the permit and 

permit conditions allow for the change in process stream composition”), this exemption does not 

 
8 See 17 CCR §95488.7 (2)(A)(2) (“For fuels utilizing agricultural crops for feedstocks, the [fuel production process 

in the Life Cycle Analysis Report] shall include the agricultural practices used to produce those crops. This 

discussion shall cover energy and chemical use, typical crop yields, feedstock harvesting, transport modes and 

distances, storage, and pre-processing (such as drying or oil extraction)”) 
9 McGurty  (“Specifically, on the company’s first quarter earnings call on April 30, Phillips 66 CEO Greg Garland 

stated, “In April, the company completed its diesel hydrotreater conversion, which will ramp up to 8,000 b/d (120 

million gallons per year) of renewable diesel production by the third quarter of 2021.” Robert Herman, head of the 

company’s refining segment, added, “So on Unit 250, we started it up here early in April after turnaround to convert 

the unit to run soybean oil, and so we're running the clean soybean oil out there. And unit came up first time and has 

run well.”) 
10 Application For Authority to Construct Permit And Title V Operating Permit Revision For Rodeo Renewed 

Project Phillips 66 Company San Francisco Refinery (District Plant No. 21359 And Title V Facility # A0016), pp. 

15, May 2021. Included as Attachment C. 



apply to Phillips 66’s conversion because Unit 250 was plainly intended to process only 

petroleum feedstocks when it was permitted as S-460.  As stated in the statement of basis for its 

2004 Title V revision, “S-460 will hydrotreat diesel cuts from the various processing units, 

including the S-350 crude unit (Unit 267) and the S-300 crude/coker (Unit 200)....”11 As a result, 

this conversion should have required a permit application under 2-1-233  and potentially under 

Title V. Phillips 66’s application should, at least, be held until these permitting issues have been 

resolved.   

3. Failure to Disclose All Project Components in Contra Costa County Draft 

Environmental Impact Review (DEIR) Likely Violates CEQA  

Under CEQA, an EIR must describe the proposed project being reviewed. Guidelines, 

§15124.  CEQA defines “project” as “the whole of an action, which has a potential for resulting 

in either a direct physical change in the environment, or a reasonably foreseeable indirect 

physical change in the environment.”  Guidelines § 15378(a); Pub. Res. Code § 21065.  CEQA 

forbids segmenting a project into separate actions in order to avoid environmental review of the 

“whole of the action.”  Furthermore, CEQA requires the lead agency to consider an entire project 

at the earliest possible stage, including all reasonably foreseeable phases of the project.  CEQA 

also requires the County to evaluate the whole of the impacts, and its contributions to cumulative 

impacts in the EIR.  By failing to consider all of the segments of the project as a whole, or by 

failing to take into account the whole of the foreseeable cumulative impacts, the County will 

have failed to comply with its CEQA requirements.  Accordingly, courts have found that even if 

an EIR is adequate in all other respects, the use of a “truncated project concept” violates CEQA 

and mandates the conclusion that the lead agency did not proceed in a manner required by law. 

Id.  San Joaquin Raptor, 27 Cal.App.4th at 730 (citation omitted).   

a. Unit 250 – Converted Diesel Hydrotreater 

Contra Costa County improperly disclaimed any connection between Unit 250, the 

converted diesel hydrotreater, and the project described in the Rodeo Renewed Project 

(“Project”) Draft Environmental Impact Report (DEIR).12  However, actions taken to produce 

alternative fuels in Unit 250 are functionally part of the Project, and therefore needed to be 

disclosed as such. These actions both involved physical changes within the refinery, integrated 

with and functionally interdependent with the proposed Project operation.  This undisclosed 

action expands the scope and severity of potential impacts resulting from the Project, which must 

be disclosed in the DEIR.   

Thus, CARB should refrain from certifying an LCFS pathway for renewable diesel 

produced by the hydrotreater in question until the County has corrected the omission of the 

 
11 Bay Area Air Quality Management District, Final Permit Evaluation and Statement of Basis for Major Facility 

Review Permit Reopening - Revision 1 for ConocoPhillips - San Francisco Refinery Facility #A0016, Dec. 2004, 

pp. 48. https://www.baaqmd.gov/~/media/files/engineering/title-v-permits/a0016/a0016_2004-12_reopen_03.pdf 

(accessed Dec. 16, 2021).  
12 Contra Costa County, Rodeo Renewed Project Draft Environmental Impact Report, Oct. 2021. 

https://www.contracosta.ca.gov/DocumentCenter/View/72880/Rodeo-Renewed-Project-DEIR-October-2021-PDF 

(accessed Dec. 16, 2021) [hereinafter Rodeo Biofuel Conversion DEIR]. 

https://www.baaqmd.gov/~/media/files/engineering/title-v-permits/a0016/a0016_2004-12_reopen_03.pdf


hydrotreater from the DEIR and completed all subsequent impacts analysis in compliance with 

CEQA.  

b. Port of Los Angeles (Port of LA) Marine Oil Terminal and Wharf Improvement 

Project (MOT Project) at Berths 148-151 

The Life Cycle Analysis report reveals a feedstock route that was undisclosed in the 

Contra Costa County DEIR and potentially a connection to another Phillips 66 project at the Port 

of Los Angeles (Port of LA).13 14  The report describes “The [canola oil] shipment that was 

received was first sent to Southern California for some of the oil to be off loaded and then 

moved north to Rodeo for unloading the remainder of the cargo. This accounts for the long 

transportation distance”15 (emphasis added).   

Not only was this route not disclosed in the Contra Costa County DEIR, Phillips 66 is 

also taking contemporaneous action to advance the Marine Oil Terminal (MOT) and Wharf 

Improvement Project (MOT Project) at the Port of Los Angeles (Port of LA) Berths 148-151 in 

Southern California.  This proposed Port of LA project also includes a request for consideration 

of a new 20-year entitlement (with two potential 10-year additional options) in Wilmington, an 

environmental justice community.   

In the MOT Project, Phillips 66 proposes to demolish the timber wharf at Berths 150-151, 

replacing it with a new concrete wharf and associated equipment, for the stated purpose of 

compliance with safety standards.  Yet it is clear from the MOT Project documents and larger 

circumstances that the MOT project may have a purpose, in part, of advancing the Rodeo Biofuel 

Project.  Most notably, the draft Initial Study and Negative Declaration describes its operations at 

the marine terminal as “load[ing] and unload[ing] oil commodities products such…naphthas, 

gasoline/gasoline blend stocks, diesel and jet fuels, and distillate blend stocks, as well as 

renewables and renewable feedstocks…” (emphasis added).16   

Thus, CARB should refrain from certifying fuels that may be produced from feedstock 

transported in connection to yet another undisclosed component that involves another 

environmental review happening in Los Angeles.  

  

Thank you for your consideration, 

 

Connie Cho 

 
13 CARB LCFS P66 Pathway Report 2021, pp. 1-4, 7-9 Consultants Inc., CARB LCFS Fuel Pathway Report 

Renewable Diesel Prepared for Phillips 66 Company, pp. 1-4, 7-9, Dec. 6, 2021,  
14 City of Los Angeles Harbor Department (LAHD), Draft Initial Study/ Mitigated Negative Declaration for Berths 

148-151 (Phillips 66) Marine Oil Terminal (MOT) and Wharf Improvement Project (proposed Project) at the Port of 

Los Angeles (Port), Nov. 2021. https://kentico.portoflosangeles.org/getmedia/d9b76ad6-9242-46e2-91b5-

a7def9ac4e1f/Berths-148-151-P66-MOTEMS-Draft-IS-MND (accessed Dec 14, 2021) [hereinafter LAHD P66 

IS/Neg Dec 2019].  
15 CARB LCFS P66 Pathway Report 2021, pp. 5.   
16 LAHD P66 IS/Neg Dec 2019, pp. 8. 

https://kentico.portoflosangeles.org/getmedia/d9b76ad6-9242-46e2-91b5-a7def9ac4e1f/Berths-148-151-P66-MOTEMS-Draft-IS-MND
https://kentico.portoflosangeles.org/getmedia/d9b76ad6-9242-46e2-91b5-a7def9ac4e1f/Berths-148-151-P66-MOTEMS-Draft-IS-MND
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COMMUNITY ENERGY RESOURCE • NATURAL RESOURCES DEFENSE 
COUNCIL • RODEO CITIZENS ASSOCIATION • SUNFLOWER ALLIANCE 

 

              July 30, 2021 

 
 
Via electronic mail (jbroadbent@baaqmd.gov) 
 
Jack Broadbent 
Chief Executive Officer 
Bay Area Air Quality Management District 
375 Beale Street, Suite 600 
San Francisco, CA 94105 
 

Re: Phillips 66 refinery (Air District plant no. 21359) - possible unpermitted 
modifications 

 
Dear Mr. Broadbent: 
 
 We are writing to alert you to information indicating that the Phillips 66 Rodeo refinery 
appears to have engaged in facility modifications without a required permit from the Air District.  
We are hopeful that you will take appropriate action to investigate and address this, and will 
keep us informed of your progress.   
 
 Specifically, on the company’s first quarter earnings call on April 30, Phillips 66 CEO 
Greg Garland stated, “In April, the company completed its diesel hydrotreater conversion, which 
will ramp up to 8,000 b/d (120 million gallons per year) of renewable diesel production by the 
third quarter of 2021.”  Robert Herman, head of the company’s refining segment, added, “So on 
Unit 250, we started it up here early in April after turnaround to convert the unit to run soybean 
oil, and so we're running the clean soybean oil out there. And unit came up first time and has run 
well.”1  
 
 A project of this nature plainly requires authority to construct from the District pursuant 
to Regulation 2-1-301, as changing the nature of the feedstock for the hydrotreater  - and any 
steps performed to achieve that “conversion” during the referenced turnaround - would qualify as 
an alteration pursuant to Regulation 2-1-233.  Additionally, this change would appear to require, 
at minimum, an application for a minor Title V permit revision under Regulation 2-6-406, since 
the facility’s current Title V permit references only petroleum as a feedstock.  The change may 
also require review under the California Environmental Quality Act (CEQA), as it does not fall 
into any exempt category set forth in Regulation 2-1-312.   
 

 
1 See “Phillips 66 Starts Up First Renewable Diesel Unit at Rodeo Refinery,” Platt’s S&P Global April 30, 2021, 
available at https://www.spglobal.com/platts/en/market-insights/latest-news/oil/043021-phillips-66-starts-up-first-
renewable-diesel-unit-at-rodeo-refinery. We also have obtained a transcript of the call.   



 However, we see no indication on the District’s website that the facility has applied for 
authority to construct or a Title V revision, or any other type of authorization for this change at 
Unit 250.  We have reviewed documents received in response to a Public Records Act request 
for permits applied for and/or issued at the facility, but have found no reference in those 
documents to the hydrotreater project referenced on the earnings call.   
 

We further note that the Unit 250 project is conceptually part and parcel of the Rodeo 
Renewed project to convert the refinery to biofuel production, and was in fact specifically 
referred to by Mr. Herman as a dry run for the larger conversion.  Mr. Herman stated on the call 
with respect to the Unit 250 project, “It's a learning curve around some of the products -- how to 
handle the product coming off the unit and everything before we get to the big projects.” 
However, the application for authority to construct submitted in May 2021 in connection with 
the Rodeo Renewed project does not include changes to this unit.   

 
We would add, in this regard, that the permit application for the Rodeo Renewed project 

does not include a request to increase in hydrogen production at the Air Liquide facility, even 
though it is fairly clear based on our analysis that additional hydrogen generation capacity will 
be necessary to produce the volume of product contemplated in the project application.  We hope 
the District will ensure that this omission does not result in additional unpermitted activity at the 
refinery. 

 
These are not mere paperwork concerns on our part.  The conversion of the refinery from 

processing crude to processing biofuel feedstocks will likely result in additional air emissions 
associated with the increased inputs of hydrogen necessary to process soybean oil and other 
renewable feedstocks. In particular, the new soy oil feed requires increased per-barrel hydrogen 
inputs for deoxygenation, boosting exothermic reaction heat and thus the risk of runaway 
reactions. Hydrogen-related runaway reactions already result in recurrent flaring, according to 
Phillips 66 causal reports pursuant to Air District Regulation § 12-12-406.  The choice of product 
slate generated from the soy feedstock can also potentially increase emissions, another reason it 
is essential that the District fully evaluate the feedstock shift.  Members and constituencies of the 
signatory organizations will be directly impacted by these pollutant increases. 

 
We request that you please review the situation and advise us what steps you plan to take 

to ensure that Phillips 66 complies with Air District regulations in any activities associated with 
its biofuel conversion project.  If we have somehow overlooked a valid permit for the project at 
Unit 250, please let us know that as well. 

 
Very truly yours, 

 
Greg Karras 
Community Energy reSource 
gkarrasconsulting@gmail.com 
 
Ann Alexander 
Natural Resources Defense Council 
aalexander@nrdc.org  

Charles Davidson 
Rodeo Citizens Association 
charlesdavidson@me.com 
 
Shoshana Wechsler 
Sunflower Alliance 
swechs@sonic.net  



cc: 
 
Supervisor John Gioia 
John.Gioia@bos.cccounty.us 
 
Greg Nudd 
gnudd@baaqmd.gov 
 
Veronica Eady 
veronica@baaqmd.gov 
 
Gary Kupp 
gary.kupp@dcd.cccounty.us  
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ASIAN PACIFIC ENVIRONMENTAL NETWORK • BIOFUELWATCH • 
CALIFORNIA ENVIRONMENTAL JUSTICE ALLIANCE • CENTER FOR 
BIOLOGICAL DIVERSITY • CITIZEN AIR MONITORING NETWORK • 

COMMUNITIES FOR A BETTER ENVIRONMENT • COMMUNITY 
ENERGY RESOURCE • EXTINCTION REBELLION SAN FRANCISCO 

BAY AREA • FOSSIL FREE CALIFORNIA • FRIENDS OF THE EARTH • 
INTERFAITH CLIMATE ACTION NETWORK OF CONTRA COSTA 

COUNTY • NATURAL RESOURCES DEFENSE COUNCIL • RAINFOREST 
ACTION NETWORK • RICHMOND PROGRESSIVE ALLIANCE • RODEO 

CITIZENS ASSOCIATION • SAN FRANCISCO BAYKEEPER • 
STAND.EARTH • SUNFLOWER ALLIANCE • THE CLIMATE CENTER • 

350 CONTRA COSTA   
 
December 17, 2021 

 
Via electronic mail (gary.kupp@dcd.cccounty.us) 1 
 
Gary Kupp 
Senior Planner 
Contra Costa County 
Department of Conservation and Development 
30 Muir Rd 
Martinez, CA 94553 
 

Re:  Phillips 66 Rodeo Renewed Project (File No. LP20–2040) – comments concerning draft 
environmental impact report 

 
Dear Mr. Kupp: 

 
 Asian Pacific Environmental Network, Biofuelwatch, California Environmental Justice 
Alliance, Center for Biological Diversity, Citizen Air Monitoring Network, Communities for a 
Better Environment, Community Energy reSource, Extinction Rebellion San Francisco Bay 
Area, Fossil Free California, Friends of the Earth, Interfaith Climate Action Network of Contra 
Costa County, Natural Resources Defense Council, Rainforest Action Network, Richmond 
Progressive Alliance, Rodeo Citizens Association, San Francisco Baykeeper, Stand.Earth, 
Sunflower Alliance, and The Climate Center, 350 Contra Costa (collectively, Commenters) 
appreciate this opportunity to submit comments concerning the Contra Costa County’s Draft 
Environmental Impact Report (DEIR) for the proposed Phillips 66 refinery (Refinery) Rodeo 
Renewed project (Project).   
 
 For reasons explained in these comments, the DEIR falls far short of the basic 
requirements of the California Environmental Quality Act (CEQA), Pub. Resources Code § 

 
1 The sources cited in this Comment are being sent separately via overnight mail to the County on a thumb drive.   
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21000 et seq.  An EIR is “the heart of CEQA.”2 “The purpose of an environmental impact report 
is to provide public agencies and the public in general with detailed information about the effect 
which a proposed project is likely to have on the environment; to list ways in which the 
significant effects of such a project might be minimized; and to indicate alternatives to such a 
project.” Pub. Res. Code § 21061.  The EIR “is an environmental ‘alarm bell’ whose purpose it 
is to alert the public and its responsible officials to environmental changes before they have 
reached ecological points of no return.  The EIR is also intended ‘to demonstrate to an 
apprehensive citizenry that the agency has, in fact, analyzed and considered the ecological 
implications of its action.’ ….” Laurel Heights Improvement Assn. v. Regents of University of 
California (1988) 47 Cal. 3d 376, 392 (“Laurel Heights I”).  A project’s effects include all 
indirect impacts that are “reasonably foreseeable.” CEQA Guidelines, § 15064, subd. (d). An 
indirect environmental impact is “reasonably foreseeable” when “the [proposed] activity is 
capable, at least in theory, of causing” a physical change in the environment. Union of Medical 
Marijuana Patients, Inc. v. City of San Diego (2019) 7 Cal.5th 1171, 1197.  Courts have analyzed 
whether it is “reasonably foreseeable” that a project will cause indirect physical changes to the 
environment in a variety of factual contexts, including changes to off-site land use, lifecycle 
impacts, and displaced development impacts. County Sanitation Dist. No. 2 v. County of Kern 
(2005) 127 Cal.App.4th 1544. See Save the Plastic Bag Coalition v. City of Manhattan Beach 
(2011) 52 Cal.4th 155, 174; Muzzy Ranch Co. v. Solano County Airport Land Use Com. (2007) 
41 Cal.4th 372, 382-383. As explained below, the DEIR fails adequately to describe the Project’s 
significant effects, let alone mitigate them.   
  

The DEIR fails to meet these legal standards. The proposed Project would, if built, be the 
largest biofuel refinery in the world.3  A conversion of an existing refinery of this size is 
unprecedented and untested in California, implicating unknown impacts on operational safety, 
the agricultural land use systems supplying the feedstock, air emissions, and California’s climate 
goals in the transportation sector, among other things.  The law requires more than the limited 
and uninformative document the County has produced.  And the community in and around 
Rodeo who will have to live with the Project, and everyone else potentially affected by it, 
deserve better. 
 

Its key deficiencies, described in the sections below, include the following:    
 

 Incorrect baseline.  The assessment of impacts in the DEIR, and its definition of the 
no project alternative is grounded in an assumption that in the absence of the 
proposed conversions, the Refinery would continue processing crude oil at historic 
levels. This assumption is unsupported and contrary to fact. Available information 
makes clear that closure of the Santa Maria refinery, the source of petroleum 
feedstock for the Rodeo refinery, is inevitable with or without the Project. 

 Faulty project description. The DEIR fails to disclose essential information regarding 
the proposed biofuel processing operations.  This includes key information about 
feedstocks, as well as about the proposed refining process – such as processing 

 
2 Laurel Heights Improvement Assn. v. Regents of University of California (1988) 47 Cal. 3d 376, 392 (“Laurel 
Heights I”). 
3 “Phillips 66 Plans World’s Largest Renewable Fuels Project,” Phillips 66 Corporate Website, available at   
https://www.phillips66.com/newsroom/rodeo‐renewed.  
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chemistry, hydrogen production and input requirements (a major emissions generator) 
and refining temperature and pressure (which implicates process upset risks),– that 
are essential to an assessment of the proposed new operations on the surrounding 
community.  It also fails to disclose actions connected to the Project that should have 
been considered together with it. 

 Failure to consider safety impacts.  The County ignored available information 
indicating a possible heightened threat of process upsets associated with processing of 
biofuel feedstocks, creating greater risk for workers and the community. 

 Failure to fully evaluate air quality impacts.  The DEIR, having failed to describe the 
new proposed process chemistry, fails as well to describe the air emissions impact of 
that process chemistry on air quality.  In particular, the County ignored available 
information that the new feedstocks risk an increase in flaring and accidental releases; 
and failed to evaluate the differing air emissions impacts of various proposed 
feedstocks and product slates.  The County also failed to assess the acute short-term 
hazards from flaring, confining itself to addressing longer-term pollution. 

 Failure to fully evaluate marine impacts.  The DEIR fails to adequately address the 
contemplated drastic increase in the amount of feedstock crossing through the marine 
terminal, including the risk of spills involving Project feedstocks for which impact 
and cleanup methods are poorly understood; as well as the impact of that increase on 
air quality, recreation, aesthetics, wildlife, and other public resources.  

 Failure to consider the environmental impacts of land use changes.  The Project will 
require importation of an unprecedented volume of food crop feedstocks such as soy 
oil.  Yet the DEIR entirely neglects to consider the environmental impact of this 
massive diversion of food crop oils on land use – including conversion of forest land 
to cropland, and incentivizing increases in palm oil production. 

 Inadequate analysis of climate impacts.  The DEIR failed to consider the indirect 
impacts of the proposed Project on California’s climate goals.  Full analysis of 
climate impacts must consider not just emissions from Project operations, but also the 
impact of a large influx of combustion fuel on climate goals for the transportation 
sector.  

 Inadequate discussion of hazardous contamination.  The Project will have a limited 
lifetime given that California’s climate commitments lead away from combustion 
fuel.  Accordingly, the DEIR should have considered the environmental impacts 
associated with decommissioning the Refinery site, which is almost certainly heavily 
contaminated with toxics. Additionally, the DEIR inadequately evaluated the impact 
of Project construction and operation on ongoing efforts to remediate and monitor 
hazardous waste contamination. 

 Deficient cumulative impacts analysis.  Remarkably, even though the DEIR was 
issued simultaneously with the DEIR for the very similar biofuel conversion project 
at the Marathon Martinez refinery, the DEIR makes no effort at all to evaluate the 
cumulative impact of those two projects together – not to mention other biofuel 
conversion projects – on key issues such as land use impact and regional air quality.  

 Deficient ‘no  project’ alternative analysis. Without the proposed Project, the 
Refinery would not continue processing crude at historic levels.  Accordingly, the 
DEIR should have considered the environmental impacts associated with subsequent 
legal requirements for site decommissioning. 
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 Deficient project alternatives analysis.  The DEIR improperly fails to consider an 
electrolytic “green” hydrogen alternative, even though it considered such an 
alternative for the very similar Marathon Martinez conversion project.  Additionally, 
it improperly considers the various alternatives for reducing the Project’s impact 
separately rather than together.  The option of reducing the scope of the Project can 
and should have been considered together with the option of not expanding crude 
throughput over the wharf.  The DEIR also defines the Project objectives so narrowly 
as to distort the consideration of alternatives.  

 
 The County had abundant information concerning all of these subjects at its fingertips 
that would have facilitated the type of robust analysis required for this Project, but chose to 
ignore it in the DEIRs.  Commenters requested in their January 26, 2021 CEQA scoping 
comments on the Notice of Preparation (Scoping Comments) that these topics be considered, and 
provided voluminous documentation concerning each.4  The County chose to ignore it all in 
drafting the DEIR, resulting in a woefully deficient document.    
 
 The deficiencies we have identified are too pervasive and deep to be corrected merely by 
making changes in a final EIR.  In order to ensure that the public has full information and 
opportunity to comment upon, the County must re-circulate a revised DEIR providing fully-
documented analysis of all of the issues addressed in this comment (as well as the Scoping 
Comments).  It is unavoidable that addressing the deficiencies identified in these comments in a 
manner that complies with CEA will necessarily require addition of “significant new 
information.”  CEQA Guidelines § 15088.5.5 
 
 This Comment document includes and incorporates the previously-submitted Scoping 
Comments as well as the expert report of Greg Karras accompanying this document as an 
appendix.  All sources cited in this document have are being provided electronically to the 
County under separate cover. 
  

 
4 Biofuelwatch, Community Energy reSource, Interfaith Climate Action Network of Contra Costa County, Natural 
Resources Defense Council, Rodeo Citizens Association, San Francisco Baykeeper, Sierra Club, Stand.Earth, 
Sunflower Alliance, and 350 Contra Costa, Phillips 66 Rodeo Renewed Project – comments concerning scoping: 
File LP20–2040 (Jan. 27, 2021), available at Contra Costa County Department of Conservation & Development 
Community Development Division. Appendix A: Notice of Preparation and Public Comments, 
https://www.contracosta.ca.gov/DocumentCenter/View/72907/Appendix‐A‐‐NOP‐and‐Public‐Comments‐PDF 
(accessed Dec. 10, 2021). 
5 The regulations implementing CEQA, 14 CCR 15000 et seq., are cited herein as the CEQA Guidelines.  
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I. STATEMENTS OF INTEREST 
 

The interest of each of the Commenters in the DEIR and Project impacts is as follows: 
 
 Asian Pacific Environmental Network (APEN) is an environmental justice organization with 
deep roots in California’s Asian immigrant and refugee communities. Since 1993, APEN has built a 
membership base of Laotian refugees in Richmond and throughout West Contra Costa County. We 
organize to stop big oil companies from poisoning our air so that our families can thrive. 
 
 Biofuelwatch provides information, advocacy and campaigning in relation to the climate, 
environmental, human rights and public health impacts of large-scale industrial bioenergy. Central to 
the Biofuelwatch mission is promoting citizen engagement in environmental decision making in 
relation to bioenergy and other bio-based products – including bioenergy-related decisions on land 
use and environmental permitting. 
 
 California Environmental Justice Alliance (CEJA) is a statewide, community-led alliance 
that works to achieve environmental justice by advancing policy solutions. We unite the powerful 
local organizing of our members across the state in the communities most impacted by environmental 
hazards – low-income and communities of color  – to create comprehensive opportunities for change 
at a statewide level through building community power. We seek to address the climate crisis through 
holistic solutions that address poverty and pollution, starting in the most over-burdened communities. 
 

Center for Biological Diversity is a national, nonprofit conservation organization with more 
than 1.3 million members and online activists dedicated to the protection of endangered species and 
wild places, public health, and fighting climate change.  The Center works to secure a sustainable and 
healthy future for people and for all species, great and small, hovering on the brink of extinction. It 
does so through science, law, and creative media, with a focus on protecting the lands, waters, and 
the climate. 

 
Citizen Air Monitoring Network is a community group started in 2016 in Vallejo. Our 

mission is to make sure the air quality in our community is healthy for all. Vallejo is situated in the 
middle of five refineries, and we are deeply concerned about the impact of their operation. 
 
 Communities for a Better Environment is a California nonprofit environmental justice 
organization with offices in Northern and Southern California. For more than 40 years, CBE has been 
a membership organization fighting to protecting and enhancing the environment and public health 
by reducing air, water, and toxics pollution. Hundreds of CBE members live, work, and breathe in 
Contra Costa County and the area surrounding the Marathon Refinery. The Northern California office 
is located in Contra Costa County. 
 
 Community Energy reSource offers independent pollution prevention, environmental justice, 
and energy systems science for communities and workers on the frontlines of today's climate, health, 
and social justice crises. Its work focuses on assisting communities with a just transition from oil 
refining and fossil power to clean, safe jobs and better health. 
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 Extinction Rebellion San Francisco Bay Area (XRSFBay) is a local chapter of the global 
movement to compel business and government to address the climate and ecological crisis. We use 
nonviolent direct action, theater and art to bring the message that we are running out of time to 
prevent climate disaster and it is necessary to Tell the Truth, Act Now, Go Beyond Politics and 
Create a Just Transition for all beings in the Bay Area and beyond. 
 
 Fossil Free California is a nonprofit organization of climate justice volunteers. Many are 
members of the two largest public pension funds in the country, CalPERS and CalSTRS, which 
continue to invest in fossil fuel companies. Fossil Free California works to end financial support for 
climate-damaging fossil fuels and promotes the transition to a socially just and environmentally 
sustainable society. Together with allied environmental and climate justice organizations, we 
mobilize grassroots pressure on CalPERS and CalSTRS, as well as other public institutions, to divest 
their fossil fuel holdings. 
 
 Friends of the Earth is a national nonprofit environmental organization which strives for a 
more healthy and just world. Along with our 2 million members and activists we work at the nexus of 
environmental protection, economic justice and social justice to fundamentally transform the way our 
country and world value people and the environment.  For more than 50 years, we have championed 
the causes of a clean and sustainable environment, protection of the nation’s public lands and 
waterways, and the exposure of political malfeasance and corporate greed. Our current programs 
focus on promoting clean energy and solutions to climate change; ensuring a healthy, just and 
resilient food system where organic is for all; protecting marine ecosystems and the people who 
depend on them; and transforming our financial, economic and political systems. 
 
 Interfaith Climate Action Network of Contra Costa County County (ICAN) is a non-
profit environmental justice organization working group of California Interfaith Power and Light, 
whose offices are in Oakland. CA. The mission of ICAN is to inform and educate faith and non-faith 
communities and individuals about how to mitigate climate change, advocate with leaders of 
BILPOC communities before government agencies, industry and other organizations that need to hear 
our collective voices. They are committed to centering the voices of those most impacted by 
industry, particularly the communities close to the refineries in Contra Costa County. 
 
 Natural Resources Defense Council (NRDC) is a nonprofit environmental membership 
organization that uses law, science, and the support of more than 440,000 members throughout the 
United States to ensure a safe and healthy environment for all living things. Over 2,200 of NRDC’s 
members reside in Contra Costa County, some of those in the City of Rodeo. NRDC has a long-
established history of working to ensure proper oversight of refining activities and minimize their 
carbon footprint and other environmental impacts, and ensure that biofuels are produced in a 
sustainable manner.  
 
 Rainforest Action Network (RAN) preserves forests, protects the climate and upholds human 
rights by challenging corporate power and systemic injustice through frontline partnerships and 
strategic campaigns. RAN works toward a world where the rights and dignity of all communities are 
respected and where healthy forests, a stable climate and wild biodiversity are protected and 
celebrated. RAN is a collaborative organization that challenges corporate power and exposes 
institutional systems of injustice in order to drive positive systemic change. 
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 Richmond Progressive Alliance is an association of members in Richmond, California, with 
the explicit goal of taking political decision-making back from corporations and putting power in the 
hands of the people. The RPA mobilizes people in support of progressive policies and candidates, 
often in alliance with other local groups. 
 
 Rodeo Citizens Association is a non-profit environmental organization with the primary 
purpose of providing a means for the citizens of Rodeo to address issues of local concern with respect 
to health, safety, and the environment. Currently, RCA’s primary activity is focused on promoting 
responsible use of land and natural resources around the community and to engage in community 
outreach activities involving education and awareness of environmental protection issues impacting 
the region. 
 

San Francisco Baykeeper (Baykeeper) has worked for more than 25 years to stop pollution 
in San Francisco Bay and has more than five thousand members and supporters who use and enjoy 
the environmental, recreational, and aesthetic qualities of San Francisco Bay and its surrounding 
tributaries and ecosystems.  San Francisco Bay is a treasure of the Bay Area, and the heart of our 
landscape, communities, and economy.  Oil spills pose one of the primary threats to a healthy Bay, 
and environmental impacts from increased marine terminal activity directly threaten Baykeeper’s 
core mission of a Bay that is free from pollution, safe for recreation, surrounded by healthy beaches, 
and ready for a future of sea level rise and scarce resources.  San Francisco Baykeeper is one of 200 
Waterkeeper organizations working for clean water around the world.  Baykeeper is a founding 
member of the international Waterkeeper Alliance and was the first Waterkeeper on the West Coast.  
Baykeeper also works with 12 Waterkeepers across California and the California Coastkeeper 
Alliance. 
 
 Stand.earth is a San Francisco-based nonprofit that challenges corporations and governments 
to treat people and the environment with respect, because our lives depend on it. From biodiversity to 
air, to water quality and climate change, Stand.earth designs and implements strategies that make 
protecting our planet everyone’s business. Its current campaigns focus on shifting corporate behavior, 
breaking the human addiction to fossil fuels, and developing the leadership required to catalyze long-
term change. 
 
 Sunflower Alliance engages in advocacy, education, and organizing to promote the health and 
safety of San Francisco Bay Area communities threatened by the toxic pollution and climate-
disruptive impacts of the fossil fuel industry.  They are a grassroots group committed to activating 
broader public engagement in building an equitable, regenerative, and renewable energy-fueled 
economy. 
 
 The Climate Center works to rapidly reduce climate pollution at scale, starting in California. 
The Climate Center's strategic goal is that by 2025, California will enact policies to accelerate 
equitable climate action, achieving net-negative emissions and resilient communities for all by 2030, 
catalyzing other states, the nation and the world to take effective and equity-centered climate action. 
 

350 Contra Costa is a home base and welcoming front door to mobilize environmental 
activism. It is comprised of concerned citizens taking action for a better community. They envision a 
world where all people equitably share clean air, water and soil in a healthy, sustainable, and post-
carbon future. It is a local affiliate of 350 Bay Area. 
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II. THE PROJECT DESCRIPTION IN THE DEIR IS LEGALLY INADEQUATE1 

 
An EIR must describe a proposed project with sufficient detail and accuracy to permit 

informed decision-making, as an inaccurate or incomplete project description renders the 
analysis of significant environmental impacts inherently unreliable. See CEQA Guidelines § 
15124. “An accurate, stable and finite project description is the síne qua non of an informative 
and legally sufficient EIR." San Joaquin Raptor/Wildlífe Rescue Center v. County of Staníslaus, 
27 Cal.App.4th 713, 730 (1994), quoting County of Inyo v. Cíty of Los Angeles, 71 Cal.App.3d 
185, 193 (1977). “An accurate project description is necessary for an intelligent evaluation of the 
potential environmental effects of a proposed activity." San Joaquin Raptor, 27 Cal.App.4th 
at730 (citation omitted).  

 
Accordingly, courts have found that even if an EIR is adequate in all other respects, the 

use of a "truncated project concept" violates CEQA and mandates the conclusion that the lead 
agency did not proceed in a manner required by law. Id.  When an EIR fails to disclose the “true 
scope” of a project because it “concealed, ignored, excluded, or simply failed to provide 
pertinent information” regarding the reasonably foreseeable consequences of the project, then the 
EIR is inadequate as a matter of law because it violated the information disclosure provisions of 
CEQA. Communities for a Better Environment v. City of Richmond (2010) 184 Cal.App.4th 70, 
82-83 (“City of Richmond”).  

 
 The Project DEIR fails to meet basic CEQA requirements for complete and accurate 

project description.  As described in more detail below, the DEIR’s cursory description failed 
entirely to address the actual processes and process chemistry associated with biofuel refining; 
and failed to address the operational duration of the Project, which is highly relevant to impacts 
expected to worsen over time.   

 
A. The Project Description Failed to Disclose All Project Components 

 
1. The DEIR Failed to Disclose Two Project Components Undertaken Separately From 

the Project Permitting Process 

The Project as described in the DEIR fails to describe two actions already taken by 
Phillips 66 that are functionally part of the Project, and therefore needed to be disclosed as such. 
These actions both involved physical changes within the refinery, integrated with and 
functionally interdependent with the proposed Project operation.  Both were implemented 
contemporaneously after the Project application (Application) was filed.   

Each of these undisclosed actions expands the scope and severity of potential impacts 
resulting from the Project.  One of these actions, the unpermitted conversion of Unit 250, is 
identified in the DEIR but expressly – and incorrectly – disclaimed as part of the Project.  The 
other action, the Nustar Shore Terminals project, is not identified or evaluated in the DEIR at all.  
The subsections below address each of these actions.     

 
1 Supplemental information in support of this analysis is provided in Karras 2021c accompanying this comment, in 
the section entitled “Project Description and Scope.”  
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a. The Unpermitted Conversion of Unit 250 

During 2021, Phillips 66 implemented the conversion of diesel hydrotreater Unit 250 
within the Rodeo Facility from petroleum distillate to soybean oil processing2 without a Clean 
Air Act permit and without any public review.  In the DEIR, the County disclaims any 
connection between Unit 250 and the Project on the dubious ground that no further changes are 
proposed to it:  

As explained in the Project Description, Section 3.7, Project Operation, the 
facility currently has the capacity to produce approximately 12,000 bpd of 
renewable fuels from pretreated feedstocks using Unit 250, which was previously 
used to process petroleum-based feedstocks. Unit 250 is not included in the 
Project as the Project does not propose any changes for Unit 250 and it would 
continue to produce 12,000 bpd of renewable fuels. Given that Unit 250 is not 
part of the Project, Unit 250 feedstock and production numbers are not included in 
this chart under the No Project Alternative. 

DEIR at 5-11.  But the fact that no further changes are proposed to Unit 250 is irrelevant to the 
question of whether the previous changes to that unit, completed after the Project application was 
filed, should have been considered as part of the Project.  The relevant question is whether the 
changes to Unit 250 are functionally part of the Project – and by all indications they are.  The 
Project would depend on Unit 250 to maximize onsite refining of the pretreated feed output; and 
in turn, Unit 250 would be dependent on the Project for economical access to pretreated feed, 
feedstock acquisition, and Unit 250 product distribution.3  It thus appears, based on all available 
information, to be an interdependent component of the Project that is essential to achieve a 
project objective to maximize project-supplied California biofuels.   

 Even more problematically, the conversion of Unit 250 earlier this year is currently under 
investigation by the Bay Area Air Quality Management District (BAAQMD) for potentially 
illegal construction, operation, or both without required notice, review and / or permits.4  Phillips 
66 converted the unit without seeking BAAQMD approval.5  That investigation, and the possible 
misfeasance by Phillips 66, underscores the need for the DEIR to determine whether Unit 250 is 
functionally part of the Project and if so – which appears to be the case – evaluate it as such.  The 
changes to Unit 250, to the extent they are part of the Project, would exacerbate its impacts, 
including those associated with  feed acquisition, processing, and product distribution-related 
impacts.   

Furthermore, the failure to include and disclose the Unit 250 changes as part of the 
Project appears to be related to a County decision to permit the Nustar biofuel action separately 
from the subject Project before allowing public comment on either action, as discussed below.    
  

 
2 PSX Q1 2021 Earnings Call. 
3 Karras, 2021c. 
4 BAAQMD, 2021. 
5 See letter to Jack Broadbent from Ann Alexander et al., July 30, 2021; Email from Damian Breen to Ann 
Alexander, Sept. 9, 2021. 
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b. NUSTAR Shore Terminals  

Nustar Shore Terminals—a liquid hydrocarbons transfer and storage facility contiguous 
with the Refinery—and Contra Costa County have taken actions to advance the “Nustar Soybean 
Oil Project” contemporaneously with the Project.  According to a  December 2, 2020 email from 
the County, this Nustar action would:  

[I]nstall an approximately 2300-foot pipeline from Nustar to Phillips 66 to carry 
pretreated soybean oil feedstock to existing tankage and the Unit 250 hydrotreater at the 
Phillips 66 refinery, which can already produce diesel from both renewable and crude 
feedstocks (see attached site plan).  The soybean feedstock will be unloaded at existing 
Nustar rail facilities which will be modified with 33 offload headers to accommodate the 
soybean oil. ... it was determined that the modifications proposed by Nustar would not 
require a land use permit. The appropriate building permits have been issued. 6 

Color-coding of these pipeline sections shown on the site plan referenced by the County 
indicates that the new feedstock pipeline sections reach far into the Refinery; and that the vast 
majority of new pipeline segments by length is “Phillips 66” rather than “Nustar” pipe.7  

There is basis to conclude, in light of these facts, that the Nustar project is an undisclosed 
component of the Project.  The new pipelines will be supplying soybean feedstock to the 
Refinery, and soybean feedstock will almost certainly be used in connection with the Project (see 
Section IV). It therefore should have been evaluated in the DEIR as part of the Project; or, at the 
very least, the DEIR should have explicitly described why the Nustar project was not included in 
the impacts analysis.  Instead, the DEIR neglects entirely to even mention the Nustar project.  

The County, which  permitted the Nustar project separately, has taken the position  that it 
is neither a project component nor a related project: “The [Nustar Soybean Oil Project] ... is not 
associated with the proposed Phillips 66 Rodeo Renewed refinery conversion ,,, [and] is a stand-
alone project not related to the Rodeo Renewed refinery conversion ... .”8  Yet this response 
offers no support for that conclusion.  The County was obligated to either present and factually 
support that conclusion in the DEIR – i.e., with facts demonstrating that the Nustar project will 
not, in fact, supply feedstock to the Project – or else evaluate the Nustar project as part of the 
Project DEIR analysis.   

c. Terminal and Wharf Improvement Project at the Port of Los Angeles 
 

Phillips 66 is also taking contemporaneous action to advance the Marine Oil Terminal 
(MOT) and Wharf Improvement Project (MOT Project) at the Port of Los Angeles (Port of LA) 
Berths 148-151 in Southern California.9  This proposed Port of LA project includes a request for 

 
6 Email from Gary Kupp to Charles Davidson dated Dec. 2, 2020 and attached site map (Kupp, 2020a).  
7 Kupp, 2020a.  
8 Kupp, 2020a.  
9 City of Los Angeles Harbor Department (LAHD), Draft Initial Study/ Mitigated Negative Declaration for Berths 
148-151 (Phillips 66) Marine Oil Terminal (MOT) and Wharf Improvement Project (proposed Project) at the Port of 
Los Angeles (Port), Nov. 2021. https://kentico.portoflosangeles.org/getmedia/d9b76ad6-9242-46e2-91b5-
a7def9ac4e1f/Berths-148-151-P66-MOTEMS-Draft-IS-MND (accessed Dec 14, 2021) [hereinafter LAHD P66 
IS/Neg Dec 2019] 
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consideration of a new 20-year entitlement (with two potential 10-year additional options) in 
Wilmington, an environmental justice community.  Other than the Rodeo and Santa Maria 
refineries, Phillips 66 has only one other refinery in California—its Los Angeles refinery in 
Carson and Wilmington, CA.  Although that refinery is never mentioned by name, the Los 
Angeles Refinery Emergency Response Plan is cited in the issued Draft Initial Study and 
Negative Declaration.10   

 
In the MOT Project, Phillips 66 proposes to demolish the timber wharf at Berths 150-151, 

replacing it with a new concrete wharf and associated equipment, for the stated purpose of 
compliance with safety standards.  Yet it is clear from the MOT Project documents and larger 
circumstances that the MOT project may have a purpose, in part, of advancing the Rodeo 
Renewed Project. Most notably, the draft Initial Study and Negative Declaration describes its 
operations at the marine terminal as “load[ing] and unload[ing] oil commodities 
products such…naphthas, gasoline/gasoline blend stocks, diesel and jet fuels, and distillate blend 
stocks, as well as renewables and renewable feedstocks…” (emphasis added).  Furthermore, 
Phillips 66 is requesting up to 40 years for continued operations at Berths 148-151 despite 
proposing to demolish the Santa Maria site.  

 
There is no mention of these Port of LA activities in the Project DEIR.  The only mention 

of Los Angeles, Los Angeles County, or Southern California generally in the DEIR is with 
reference to the geographic location of the Santa Maria Refinery or the geographic location of 
potentially affected cultural resources.  DEIR at 4.5-182, 4.14-422.  There is one implicit 
reference to the Los Angeles Refinery as the “the only other Phillips 66 refinery in California 
besides the Santa Maria Refinery is located in the Wilmington/Carson area in Los Angeles 
County” as evidence to show that Phillips 66 has no other Northern California refineries.  DEIR 
at 5-5.   

 
However, on December 9, 2021, CARB published Phillips 66’s application for a Low-

Carbon Fuel Standard (LCFS) Tier 2 Pathway,11 which highlighted a transportation link between 
“Southern California” and the Rodeo project being reviewed in this DEIR.  The consultant report 
compiled for the California Air Resources Board (CARB), with reference to its third application 
for canola oil, traces one feedstock route that is undisclosed in the DEIR.  The report describes 
that “The [canola oil] shipment that was received was first sent to Southern California for some 
of the oil to be off loaded and then moved north to Rodeo for unloading the remainder of the 
cargo. This accounts for the long transportation distance”12 (emphasis added). 

 
Given that the Rodeo Renewed project is Phillips 66’s only biofuel conversion project 

proposed in California and that the DEIR details the decommissioning of the Santa Maria 
refinery, DEIR at 3-31, it is likely that the biofuel feedstock coming into “Southern California” 
are through the Port of Los Angeles.  This glimpse of a potential connection between the two 

 
10 LAHD P66 IS/Neg Dec 2019, pp. 107. 
11 Phillips 66 submitted a Tier 2 Pathway application for the same biofuels produced by the unpermitted and 
undisclosed Unit 250, described in a previous subsection.  See (S&T)2 Consultants Inc., CARB LCFS Fuel Pathway 
Report Renewable Diesel Prepared for Phillips 66 Company, pp. 1-4, 7-9, Dec. 6, 
2021, https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0241_report.pdf (ac
cessed Dec 14, 2021) [hereinafter CARB LCFS P66 Pathway Report 2021]   
12 CARB LCFS P66 Pathway Report 2021, pp. 5.   
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CEQA applications merits discussion in the DEIR and further investigation by the County.  The 
City of Los Angeles Harbor Department (LAHD) has only granted a 30-day comment period for 
this Draft Initial Study and Negative Declaration.  The public review period for this Phillips 66 
marine terminal expansion began running on November 18, 2021 and will close on December 
20, 2021. The County should immediately contact the City of Los Angeles to evaluate the 
relationship between the two proposed projects and CEQA reviews, and request a comment 
period extension for the County and the public fully evaluate the matter. 

   
B. The Project Description Failed to Describe Aspects of the Proposed Refining 

Process Essential to Analyzing Project Impacts 

As discussed in the sections below, the Project aspects that the DEIR fails to describe, 
and that are critical to understanding its impacts, are manifold. They include the following:  

 Process chemistry for Hydrotreating Esters and Fatty Acids (HEFA), the biofuel 
refining technology proposed for the Project. 

 The class, types, and differing chemistries and processing characteristics of HEFA 
feedstocks which can have varying upstream environmental impacts of land use 
changes, air quality, and safety impacts. 

 The geographic sources and existing volumetric supplies of each potential feedstock, 
necessary to fully disclose upstream environmental impacts of land use changes. 

 Hydrogen demand associated with HEFA technology, including differential hydrogen 
demands for production targeting HEFA diesel versus jet fuel, which affect air 
emission levels. 

 The process chemistry of proposed hydrogen production, which could coproduce 
carbon dioxide, to enable processing of HEFA feedstocks 

 Known differences in hydro-conversion processing between petroleum and HEFA 
refining, which have potential to lead to increased risk associated with HEFA refining 
of process upset, process safety hazard, and flaring incidents 

 A Project component designed to maximize jet fuel production, which has impacts 
that differ from diesel production, through onsite processing of petroleum.   

The DEIR also fails to disclose the anticipated and technically achievable operating 
duration of the Project, information that is essential to evaluate potential Project impacts which 
can worsen over time.   
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1. The DEIR Fails to Disclose Information Regarding the HEFA Biofuel Refining 
Process Essential to Evaluating its Impacts 

 The HEFA biofuel refining technology proposed to be used for the Project has important 
capabilities, limitations, and risks that distinguish it from other biofuel technologies.  These 
differences result in environmental impacts associated with HEFA technology that are unique or 
uniquely severe as compared with other biofuel technologies.   

 The DEIR, however, describes none of this.  In its entire 400-plus pages, it does not once 
even mention or reference HEFA, or in any way describe what it is and how it works.  This is a 
major deficiency, and inadequate disclosure that undercuts the integrity of the entire DEIR 
analysis, for reasons described throughout this Comment with respect to the risks and impacts 
that attend HEFA production.   

 The following subsections describe the aspects of the HEFA process that needed to be 
included in a description of the Project but were not. 

a. HEFA as the Proposed Type of Processing 

As noted above, the DEIR never once mentions that HEFA is the technology the Project 
would employ.  It can be discerned nonetheless that HEFA is, in fact, the proposed technology, 
based on the Project’s sole reliance upon repurposed refinery hydrotreaters and hydrocrackers for 
feed conversion to fuels, and upon repurposed refinery hydrogen plants to produce and supply 
hydrogen for that hydro-conversion processing.  This is confirmed by independent expert review 
of the Project.13 14 15   

But the fact that technical experts (such as Commenters’) can read between the lines and 
discern that HEFA is the proposed technology does not satisfy CEQA’s requirement that the 
County directly disclose this information to the public.  Such disclosure was particularly 
important here given the wide range of existing biofuel technologies and environmentally 
significant differences between them, and the significant environmental impacts that attend 
HEFA production.  In a revised DEIR, the County should disclose, explain, and evaluate the 
specific impacts of HEFA production.   

b. Capabilities and Limitations of HEFA 

HEFA processing technology differs from most or all other commercially available 
biofuel technologies in many ways linked to environmental impacts, in ways that must be known 
in order to evaluate Project impacts.16 17 18  First, HEFA biofuels can be produced by repurposing 

 
13 Karras, G, Changing Hydrocarbons Midstream; technical report and accompanying supporting material appendix 
for Natural Resources Defense Council, San Francisco, CA, June 2021 (Karras, 2021a). 
14 Karras, G, Unsustainable Aviation Fuel; technical report for Natural Resources Defense Council, San Francisco, 
CA, August 2021 (Karras, 2021b). 
15 Karras, G, Technical Report in Support of Comments Concerning Rodeo Renewed Project; technical report 
prepared for Natural Resources Defense Council, San Francisco, CA, December 2021 (Karras, 2021c). 
16 Karras, 2021a and 2021b.  
17 Karras, 2021a.  
18 Karras, 2021b. 



10 
 

otherwise stranded petroleum refining assets, thereby potentially extending the operable duration 
and resultant local impacts of large combustion fuel refineries concentrated in disparately toxic 
low income Black and Brown communities.  Second, HEFA diesel can be blended with 
petroleum diesel in pipelines, petroleum storage tanks, and internal combustion vehicles in any 
amount, thereby raising the potential for competition with or interference with California climate 
goals for the development of zero-emission vehicles infrastructure for climate stabilization.  
Third, HEFA technology has inherent limitations that affect its potential as a sustainable 
substitute for petroleum diesel, jet fuel, or both - including its low yield on feedstock, high 
hydrogen demand, and limited feedstock supply.  The DEIR fails to disclose or describe any 
these basic differences between HEFA and other biofuels (having failed to even mention HEFA 
at all), thereby obscuring unique or uniquely pronounced environmental consequences of the 
type of biofuel project proposed.  

c. HEFA process chemistry 

HEFA process chemistry reacts lipidic (oily) vegetable oils and animal fats with 
hydrogen over a catalyst at high temperature and very high pressure to produce and alter the 
chemical structure of deoxygenated hydrocarbons. Although this is done in repurposed refinery 
equipment, this process chemistry is radically different from petroleum processing in respects 
that lead directly to potential environmental impacts of the Project.19  Moreover, site-specific 
differences in process design conditions20—which have been reported in other CEQA reviews 
for oil refining projects21—can affect the severity of impacts significantly.  The DEIR fails to 
disclose or describe this basic information.  

d. Differing hydrogen demand associated with different feedstocks and product 
slates 

Known environmental emissions and hazards of HEFA processing are related in part to 
the amount of hydrogen demand per barrel of feed converted to biofuel, which varies 
significantly among HEFA feedstocks and product production targets.22  The DEIR does not 
disclose this data.  Moreover, to a significant degree, process hydrogen demand and thus 
resultant impacts may vary depending on plant and Project-specific design specifications, data 
the DEIR likewise fails to disclose or describe.  

e. Process chemistry of proposed hydrogen production  

This deficiency in the DEIR project description fails to inform the public of known 
climate impacts the proposed Project would cause and fails to disclose data necessary to 
adequate review of Project impacts.  First, the DEIR fails to specifically disclose that the type of 
hydrogen production proposed for this “renewable” fuels Project would use fossil gas hydrogen 

 
19 Id. 
20 In addition to process-specific operating temperatures, pressures, and engineered process controls such as quench 
and depressurization systems, examples include process unit-specific input, internal recycle rates, hydrogen 
consumption rates, and even how those operating conditions interact across refining processes to affect overall 
hydrogen demand when processing feedstocks of various qualities. 
21 See Chevron Refinery Modernization Project, SCH# 2011062042, DEIR Appendix 4.3–URM: Unit Rate Model. 
22 Id. 
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production, which, because of its production chemistry, can emit roughly ten tons of carbon 
dioxide per ton of hydrogen produced.23  The DEIR further fails to describe the high and variable 
carbon intensity of fossil gas hydrogen technology among specific plants and refineries;24  and 
the Project-specific hydrogen production design data necessary for impact estimation.  

f. Differences between HEFA and petroleum refining that increase risk of process 
upset, process safety hazard, and flaring incidents  

There is a risk of upsets, fires, explosions, and flaring (Section V) linked to specific 
process hazards that switching from petroleum to HEFA processing has known potential 
intensify.25  The DEIR fails to disclose  the aspects of the HEFA process creating these hazards, 
and fails to describe the known differences between HEFA and crude refining that could worsen 
these impacts.  

g. Process upset, process safety hazard, and flaring incident records at the Refinery 

The risk of explosion, fire, and flaring impact of the proposed HEFA refining is 
associated with specific design and operating specifications of the Refinery units proposed for 
conversion.  These specifications, and the attendant risk, can be estimated using available data 
concerning past incidents involving the same units.26 27  The DEIR fails to disclose of address 
this incident data.  

The failure to describe anything at all about the proposed new technology makes a 
meaningful evaluation of its impacts impossible.  Moreover, failing to name and describe HEFA 
technology eliminated the opportunity for the County to assess whether an alternative biofuel 
production technology (e.g., Fischer-Tropsch synthesis) might result in different impacts.  This 
analytical limitation was compounded by the DEIR’s overly narrow description of the Project’s 
purpose described in Section VIII, which accepted at face value Marathon’s commercial desire to 
repurpose its stranded asset to the greatest extent possible, an assumption that biased the DEIR 
against consideration of alternative technologies.  

 
2. The DEIR Fails to Disclose Adequate Information Concerning HEFA Feedstocks 

HEFA feedstock is limited to lipids (triacylglycerols and fatty acids freed from them) 
produced as primary or secondary agricultural products, but there are many different oils and fat 
in this class of feedstocks, and many environmentally significant differences between them in 
terms of chemistry and process characteristics.28  As discussed in Sections IV, VI, and VII, 
choice of feedstock has a major effect on the magnitude and potential significance of multiple 
impacts, from upstream land use impacts to process safety to air emissions.   

 
23 Karras, 2021a.  
24 Sun et al. 2019. Criteria Air Pollutants and Greenhouse Gas Emissions from Hydrogen Production in U.S. Steam 
Reforming Facilities. Environ. Sci. Technol. 53: 71.3–7113. DOI: 10.1021/acs.est.8b06197 
25 Karras, 2021a,  
26 Id. 
27 BAAQMD Causal Reports for Significant Flaring. BAAQMD Regulations, §12-12-406 of Regulation 12, Rule 
12; Bay Area Air Quality Management District: San Francisco, CA.  https://www.baaqmd/gov/rules-and-
compliance/current-rules 
28 Id. 
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 The DEIR, however, declines to identify proposed Project feedstocks with any 
specificity, stating only that anticipated feedstocks include, without limitation, used cooking oil 
(UCO), fats, oils, and grease (FOG), tallow, “inedible” corn oil (presumably meaning distillers 
corn oil, or DCO), canola oil, soybean oil (SBO), “other vegetable-based oils,” and/or “emerging 
and other next-generation feedstocks.” DEIR at 3-25-27. The document does not disclose or 
analyze the percentage of each feedstock anticipated to be used, stating that it is not feasible to 
predict source and types of feedstocks because feedstock choice will be “influenced by business 
considerations and market conditions - described to include commodity prices and fungibility.  
Id. at 3-27.   

 
This description is entirely inadequate to inform the public regarding the nature and 

impacts of the Project – regardless of whether or not it is possible to specify an exact quantity of 
each feedstock that will be used into the future.  Even the absence of such precise information, 
the County was obligated to use available information to estimate the likelihood of any given 
feedstock or combination of feedstocks will be used. Section IV details some of that information 
on upstream environmental impacts of land use changes, presenting multiple sources of data 
concerning availability and current use patterns of known feedstocks.  That information is 
sufficient to develop at least a reasonable prediction of the likely mix, or range of potential 
mixes.   

 
The DEIR should have developed scenarios (including a reasonable worst case scenario – 

see Section IV) for likely feedstock mixes.  It should also have specified likely sources for 
anticipated feedstocks, necessary to facilitate analysis of the upstream environmental impacts of 
land use changes described in Section IV.  Then, as described in that section, the DEIR should 
have evaluated capping the use of particular feedstocks as a mitigation measure.   
 

3. The DEIR Fails to Disclose a Project Component Designed to Debottleneck 
Hydrogen-limited Onsite Refining Capacity 

Phillips 66 added a Project component after the public scoping process that is not 
disclosed in the DEIR, but may result in significant impacts.  This component would relieve a 
bottleneck in hydrogen-limited biofuel processing at the Refinery by repurposing additional 
existing refinery equipment to co-produce hydrogen as a byproduct of processing gasoline 
feedstocks derived from semi-refined petroleum imported to Rodeo.  Although the DEIR 
identifies the physical changes integrated into the Project post-scoping, it does not identify the 
purpose of these changes as de-bottlenecking, and hence fails to disclose and evaluate the 
environmental impacts of such debottlenecking, which will result in additional onsite processing 
of petroleum and biomass. 

As discussed in the previous subsection, the DEIR does not address the process role of 
hydrogen in the HEFA process at all; and hence does not evaluate HEFA process demand.  As 
such, it fails to identify an existing hydrogen bottleneck at the Refinery which, if removed, 
would enable processing the additional pretreated feedstock the revised Project would produce.  
The County could (if it had focused on the HEFA process at all) have readily identified this 
bottleneck by comparing hydrogen production capacity and process hydrogen demand data for 



13 
 

the disclosed Project components.29  Had it done so it would have found that the repurposed 
hydrogen plants cannot actually supply enough hydrogen to refine 80,000 b/d of pretreated 
vegetable oils; and that this hydrogen bottleneck is particularly severe for jet biofuel production.  
Targeting HEFA jet fuel, a more hydrogen-intensive refining mode,30 the hydrogen bottleneck 
could limit onsite biofuel refining capacity to only about 60% to 70% of pretreated feed 
capacity.31    

The debottlenecking can be discerned to changes Phillips 66 made with respect to permit 
retention.  The company changed its original Project description so as to retain permits for 
existing refinery coking and naphtha reforming units, so that those units could continue or 
resume operation as part of the Project.32  Refinery crude distillation units would be shuttered 
upon full Project implementation,33 and the coking and reforming units would not process HEFA 
feedstock or whole crude.   Instead, repurposing the coking and reforming units would involve 
processing semi-refined petroleum acquired from other refineries.  Phillips 66 recently stated in 
other contexts that it is shifting the specialty coke production from its petroleum refining to 
produce graphite for batteries34 and planning to use the Rodeo coking unit for that purpose.35  
The coking would co-produce light oils its reformers would then convert to gasoline blend 
stocks.   

The debottlenecking element is that the light oil reforming would in turn co-produce 
hydrogen, thereby alleviating the jet biofuel production bottleneck described above.  The DEIR 
nowhere identifies this important impact of the retained permits.   

This undisclosed hydrogen debottlenecking action and the disclosed Project components 
would be interdependent components of the Project.  The hydrogen debottleneck component 
depends on repurposing coking and reforming units that the Project would free from crude 
refining support service.  The disclosed Project components, in turn, depend on the undisclosed 
hydrogen debottleneck for the ability to use their full capacity to produce biofuels, and especially 
HEFA jet fuel.  Indeed, without relieving the hydrogen bottleneck the Project might not long be 
viable.  The hydrogen debottleneck component would afford the ability to engage in more 
hydrogen-intensive jet fuel processing, which could boost jet biofuel yield on biomass feedstock 
from as little as 13% to as much as 49%.36  That could allow shifting to jet biofuel production 
without more drastic cuts in total Project biofuel production as State zero-emission vehicle 
policies phase out diesel biofuels along with petroleum diesel demand.   

Thus, Phillips 66 is highly incentivized to debottleneck its biorefinery; has asserted 
informal plans and formal Project objectives37 consistent with that result; and crucially, has 
changed its Project to include the specific equipment which would be used to debottleneck the 

 
29 Karras, 2021b.  
30 Id. 
31 Karras, 2021c. 
32 BAAQMD Application, 2021. Compare also Phillips 66 initial Project Description; DEIR pp. 3-28, 3-29.  
33 DEIR pp. 3-28, 3-29. 
34 Phillips 66 3Q 2021 Earnings Conference Call; 29 Oct 2021, 12 p.m. ET. 
35 Personal communication between Charles Davidson, Rodeo Citizens Association, and Greg Karras, Community 
Energy reSource. 28 October 2021. 
36 Pearlson et al., 2013.  
37 DEIR p. 3-22 (objectives to maximize production of renewable fuels and reuse existing equipment to do so). 
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Project’s capacity.  In the absence of a binding assurance that petroleum products processing will 
cease, the DEIR should have identified this hydrogen debottleneck as a component of the 
Project, and its potentially significant environmental impacts evaluated and mitigated to the 
extent possible.  
 

C. The Project Description Failed to Disclose the Operational Duration of the Project, 
Essential to Describing Impacts that Worsen Over Time 
 
Essential to evaluating environmental impacts of the Project is knowing the period over 

which the impacts could occur, and could worsen.  Thus, the operational duration of the Project 
is highly relevant to evaluating impacts that may accumulate or otherwise worsen over time.  

  
However, the DEIR fails to disclose the anticipated and technically achievable 

operational duration of the Project.  The necessary data and information could have been 
obtained from various sources.  First, the County should have taken into consideration the 
declining place of combustion fuel as California moves toward its climate goals, and the County 
fulfils its own “Diesel Free in ‘33” pledge (Section VI).  Additionally, the County could have 
requested operational duration data from Phillips 66 as necessary supporting data for its permit 
application.  Such data could also have been accessed from publicly reported sources.  For 
example, process unit-specific operational duration data from Bay Area refineries, including data 
for some of the same types of process units to be repurposed by the Project, have been compiled, 
analyzed and reported publicly by Communities for a Better Environment.38   
 
III. THE DEIR IDENTIFIES AN IMPROPER BASELINE FOR THE PROJECT39  
 
 The DEIR commits a major error in using an operating crude oil refinery as a baseline for 
determining impact significance.  All available information indicates that Phillips 66 is in the 
process of phasing out its Santa Maria refinery, the only available source of petroleum feedstock 
for the Refinery, regardless of whether the County grants a permit for the Project.  The end of 
petroleum refining at the Refinery is thus inevitable in the near term, with or without the Project.  
It is hence deeply misleading that the DEIR identifies previous years in which the Refinery was 
fully operational as a Project baseline.  Failure to inform the public of the Refinery’s existing 
trajectory toward ending petroleum processing creates the incorrect impression that the Project 
reflects a reduction in impacts from an artificially inflated baseline. 
 

A. CEQA Requires Use of an Accurate Baseline  
 
 The purpose of a description of baseline conditions is “to give the public and decision 
makers the most accurate and understandable picture practically possible of the project's likely 
near-term and long-term impacts.”  CEQA Guidelines at 15125(a).  The baseline should 
generally “describe physical environmental conditions as they exist at the time the notice of 
preparation is published.”  CEQA Guidelines § 15125.  But where “use of existing conditions 

 
38 Karras, 2020. Decommissioning California Refineries 
39 Supplemental information in support of this analysis is provided in Karras 2021c accompanying this comment, in 
the section entitled “The DEIR Obscures the Significance of Project Impacts by Asserting an Inflated Alternative 
Baseline Without Factual Support.”  
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would be either misleading or without informative value to decision makers and the public,” use 
of a baseline reflecting projected future conditions is appropriate.  Id. § 15125(a)(1) and (2).  

 “An approach using hypothetical allowable conditions as the baseline results in ‘illusory’ 
comparisons that ‘can only mislead the public as to the reality of the impacts and subvert full 
consideration of the actual environmental impacts,’ a result at direct odds with CEQA’s intent.”  
Communities for a Better Environment v. South Coast Air Quality Management District, (2010), 
48 Cal4th 310, 322.  Accordingly, the existence of permits allowing a certain level of operation 
is not appropriately determinative of baseline “physical environmental conditions.”  Id. at 320-21 
(“A long line of Court of Appeal decisions holds, in similar terms, that the impacts of a proposed 
project are ordinarily to be compared to the actual environmental conditions existing at the time 
of CEQA analysis, rather than to allowable conditions defined by a plan or regulatory 
framework.”).  

 Thus, the DEIR analysis concerning baseline identification is legally deficient. The issue 
is not whether the Refinery’s emissions fluctuated over time during past years. DEIR at 3-36, 
citing CEQA Guidelines § 15125(a)(1).  It is that the Refinery’s current existing conditions 
reflect a winding down of its crude oil processing operations; such that its inevitable near-term 
future conditions involve not processing crude oil at all.  
 

B. Available Evidence Makes Clear that Phillips 66 is Winding Down Operations at the 
Refinery Regardless of Whether the Project Moves Forward 

 
 The DEIR selects 2019 as the baseline year for evaluating Project impacts.  DEIR at 3-37 
– 38. However, this choice of baseline reflects neither current nor near-term future reality.  In 
fact, the steadily declining availability of crude feedstock supply to the Refinery makes clear that 
it is simply not possible that 2019 production levels will continue indefinitely.   
 
 As discussed in detail in the sections below, available evidence leads to the conclusion 
that the Phillips 66 Santa Maria refinery (Santa Maria facility) and Refinery which functionally 
depends on it are on a trajectory to reduce or cease their crude processing operations in the 
relatively near term even if the County does not approve the Project, due to supply limitations 
and the increasingly poor economics of crude oil refining.  Thus, the appropriate baseline for 
assessing Project impacts is not indefinitely continued crude oil refining, but rather a slowdown 
or shutdown of one or both facilities. This would mean that the Project would not achieve all - or 
possibly any – of the claimed emissions reductions set forth in the Project application; and might, 
in fact, increase emissions significantly over the baseline.   
 
 The near-term inevitability of the Refinery’s curtailment or closure is evident in the 
history of the Refinery’s operations, and available public data, as discussed in the sections 
below.  Indeed, it is evident even in the Project application (Application), which assumes closure 
of the Phillips 66 Santa Maria facility – a current source of Rodeo feedstock via pipeline. It 
asserts that Phillips 66 needs authorization to increase crude and gas oil imports over its Rodeo 
marine terminal by up to 73,818 barrels per day40 (b/d) until its biofuel conversion is built and 

 
40 The current marine terminal input limit is 51,182 b/d, and Phillips 66 proposes to increase that limit up to 125,000 
b/d.  Notice of Preparation at 3. 
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fully online,41  "to accommodate the idling and decommissioning of the Santa Maria facility in 
San Luis Obispo County.”42 Yet the Application does not specifically identify closure of the 
Santa Maria refinery as a component of the Project – it simply assumes it as a background fact.43   
 
 The following sections address in detail why the DEIR conclusions re an appropriate 
baseline are based in inadequate informational disclosure, and unsupported by substantial 
evidence.   

1. Inherent Infrastructure Constraints Limit Crude Feedstock Availability to the SF 
Complex  

 
The DEIR expressly acknowledges that continued crude refining would be infeasible at 

the Refinery if and when the Refinery loses access to crude and semi-refined crude from the 
Santa Maria facility and pipeline system.  DEIR at 5-3.   As discussed below, the Santa Maria 
facility is essential to the Refinery’s ability to obtain refining feedstock other than crude brought 
in over the wharf. 

 It is thus fatal to the DEIR’s baseline analysis that the DEIR fails to disclose factors that 
are already leading to the inevitable near-term closure of the Santa Maria facility, regardless of 
the Project. Specifically, the DEIR fails to disclose or evaluate (and also erroneously describes) 
the functional interdependence of the Refinery, Santa Maria facility, and pipeline system as 
essential components of the San Francisco Refining Complex (SF Complex); the unique 
geography of these SF Complex components; and the resultant unique limitations in currently 
accessible crude feedstock for the Santa Maria facility and hence for the Refinery. These 
unacknowledged limitations on the Refinery’s ability to operate exist independently of Project-
related decisionmaking.  And as discussed below, they will make continued crude processing at 
the Refinery at historic levels impossible – belying the baseline identified in the DEIR. 

Map 1 illustrates the unique geographic distribution of SF Complex refining and pipeline 
components, in relation to the landlocked crude resources the SF Complex was uniquely 
designed to access for feedstock - including pipeline-linked Outer Continental Shelf (OCS), 
Central Coast onshore, and San Joaquin Valley crude resources.44  Crucially, the Santa Maria 
facility, marked “B” in Map 1, has no seaport access to import foreign and Alaskan crude via 
marine vessels,45 which refiners statewide have come to rely upon for the majority of statewide 
refinery feedstock.46   

 
41 The increase would be from the current marine terminal input limit of 51,182 barrels per day (b/d) limit now to 
125,000 b/d.  
42 Application at 12. 
43 Id. at 11-12 (listing Project components). 
44 Map 1 is only approximately to scale, consistent with facility and pipeline maps in the DEIR, and based also upon 
state and federal oilfield location and accessibility data, as documented in Karras, 2021c. 
45 SLOC, 2014. Phillips 66 Company Rail Spur Extension and Crude Unloading Project Revised Public Draft 
Environmental Impact Report; prepared for San Luis Obispo County (SLOC) by Marine Research Specialists 
(MRS). October 2014. SCH# 2013071028. Excerpt including title page and project description. 
46 Crude Oil Sources for California Refineries; California Energy Commission: Sacramento, CA. (CEC, 2021a).  
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As illustrated, the sources of crude for the Santa Maria facility are very limited. There is 
only one local pipeline supplying crude to the Santa Maria facility, limiting its ability to access 
crude from outside the local area.47  The Santa Maria facility has access to several local onshore 
oilfields via truck transport to a local pipeline pump station, but such transport is sufficient to 
supply only about half of the facility’s capacity.48  As of 2014, OCS oilfields  connected to the 
Santa Maria facility's single crude input pipeline via pipelines from Santa Barbara County (“C” 
in Map 1) supplied up to 85% of the Santa Maria facility crude input.49  By contrast, the largest 
still-producing onshore oilfield that historically supplied the Santa Maria facility, the San Ardo 
oilfield in Monterey County (part of “D” in Map 1) supplied only 5–10% of its crude as of 
2014.50  The DEIR does not disclose this crude supply limitation of the Santa Maria facility – 
and hence the Refinery - or evaluate the Refinery’s resultant reliance on the portion of OCS 
crude which the Santa Maria facility can access via pipelines and historically smaller onshore 
crude resources in San Luis Obispo County and parts of Santa Barbara and Monterey counties 
(“D” in Map 1).51  

The DEIR commits a clear error in its setting description that further obscures the Santa 
Maria facility’s very limited access to crude oil supply – indicating access to resources that that 
facility does not, in fact, have.  Pipeline system Line 100 (“L-100” in Map 1), which runs from 
Kern County oilfields in the San Joaquin Valley (“E” in Map 1), does not connect at all to the 
Santa Maria facility.  It runs north to the junction with Line 200 from the Santa Maria facility 

 
47 SLOC, 2014.  
48 SLOC, 2014.  
49 SLOC, 2014. 
50 SLOC, 2014. 
51 Karras, 2021c.  
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and Line 400 to the Refinery, where the Kern crude and partially refined oil output from the 
Santa Maria refinery both flow north through Line 400 to the Refinery.52  The DEIR, however, 
erroneously describes Line 100 as directly supplying the Santa Maria refinery: “Two other 
pipelines—Line 100 and Line 300—connect the Santa Maria Site to crude oil collection 
facilities elsewhere in California ... [including] Kern County ... .” DEIR at 3-21 (emphasis 
added).  This clear error in the DEIR obscures the fact that the Santa Maria refinery lacks access 
to San Joaquin oilfields—the largest remaining regional crude resource in California.53  54 

The Refinery likewise lacks access to the Kern County oil fields if the Santa Maria 
facility closes, despite the fact that Line 400 (connected to the Kern County fields via Line 100) 
runs directly to it. The DEIR correctly states that the entire pipeline system would shutter in 
place when the Santa Maria facility closes, providing that conclusion as a reason for a 
“transitional” increase in permitted crude inputs to the Refinery through its marine terminal.  
DEIR at 3-32; see Id. at 5-3.55 Although the DEIR does not explain this, the reason the pipeline 
system would not continue to function after the closure of the Santa Maria facility is that lines 
100 and 400 cannot physically function effectively without input from the Santa Maria facility.  
This is because the naphtha and pressure distillate from the Santa Maria facility thins the viscous 
(thick like molasses) Kern County San Joaquin Valley Heavy crude (“E” in Map 1), thus 
enabling it to move through Line 400 to the RF.56   

Thus, in baseline conditions – without the “transitional” marine terminal throughput 
increase – the Refinery’s only potential source of crude is the limited volume of crude it can 
bring in over the wharf at currently permitted volumes.  Those permitted volumes are enough to 
supply only 47 percent of the Refinery’s throughput capacity, as explained in the DEIR analysis 
of the alternative of shutting down the Santa Maria facility but keeping the Refinery open.  DEIR 
at 5-3.  Processing only these limited volumes brought in over the wharf over current limits 
would result in the refinery operating at a far lower throughput rate than described in the DEIR’s 
baseline scenario.  .  The DEIR functionally already recognizes that this scenario is not realistic, 
having acknowledged  that continued crude refining would be infeasible at the Refinery if and 
when the Refinery loses access to crude and semi-refined crude from the Santa Maria facility and 
pipeline system.  DEIR at 5-3. 
  

 
52 Karras, 2021c. Careful review of DEIR Figure 3-5 confirms this accurate description of pipeline flows, once the 
reader knows that crude does not flow to the SMF through Line 200. However, the erroneous assertion in the text on 
page 3-21 of the DEIR is misleading on that point because it could only make sense by assuming the opposite.  
53 Karras, 2021c.  
54 This error in the DEIR further compounds its failure to disclose the Santa Maria facility’s – and hence the 
Refinery’s – very limited access to crude, in the absence of seaport access. Gasoline, diesel and jet fuel production 
from the crude accessed and partially refined into naphtha and gas oil (“pressure distillate”) at the Santa Maria 
facility, then sent through lines 200 and 400, relies entirely on further processing at the Refinery (“A” in Map 1).  
This too, is not described in the DEIR. 
55 Karras, 2021c. 
56 Karras, 2021c.  
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2. The Permitting History of the Refinery Evidences Declining Crude Feedstock 
Availability   

Having failed to accurately describe the infrastructure constraints limiting the Refinery’s 
access to crude oil, the DEIR further fails to disclose information indicating that even this limited 
supply is diminishing – hence, by the company’s own admission, foreclosing the Refinery’s 
ability to continue processing crude at historic levels in the absence of the Project.  Had they 
been included in the DEIR, would have contravened the County’s conclusion that these historic 
levels represent an appropriate baseline (and no project alternative, as discussed in Section VIII).   

Specifically, the DEIR fails to disclose that prior to proposing this Project, Phillips 66 
warned that lack of access to crude oil, with such access being circumscribed as described in the 
subsection above, could lead to processing rate curtailments at the Refinery.  On September 6, 
2019 Carl Perkins, then the Phillips 66 Rodeo refinery manager, wrote Jack Broadbent, the 
Executive Director of the Bay Area Air Quality Management District, offering “concessions” in 
return for advancing a project proposed by the refiner to increase crude and gas oil imports to the 
Refinery via marine vessels.57  Perkins stated that proposal—which was never approved or 
implemented—would “greatly enhance the continued viability of the Rodeo Refinery if and 
when California-produced crude oil becomes restricted in quantity or generally unavailable as a 
refinery process input.”58  Perkins further stated that the refiner “seeks to ensure a reliable crude 
oil supply for the future. If this potential process input problem is not resolved, it could lead to 
processing rate curtailments at the [Rodeo] refinery ... .”59     

Underpinning these concerns with continued crude oil availability at the Refinery is the 
fact that the economics of obtaining feedstock from the Santa Maria facility are becoming less 
optimal; that production at the Santa Maria facility has been sharply declining.; and that these 
factors led to a decision to close the Santa Maria facility independent of the Project.  Before its 
warning to the Bay Area Air Quality Management District described above, and before applying 
to that air district for expanded crude imports through the Refinery’s marine terminal, Phillips 66 
sought access to new sources of crude via oil trains which would unload crude imported from 
other U.S. states and Canada at a proposed new Santa Maria facility rail spur extension.60  In its 
review of that proposed rail spur, San Luis Obispo County described the limited Santa Maria 
facility access to crude and how that limited its access to competitively priced crude, then 
previewed, during 2014, the 2019 warning by Phillips described herein above: “Phillips 66 
would like to benefit from these competitively priced crudes.  In the short-term (three to five 
years), the availability of these competitively priced crudes would be the main driver ... In the 
long-term, the ... remaining life of the refinery is dependent on crude oil supplies, prices and 
overall economics.”61  The DEIR does not disclose those findings.  And in fact, permits for that 
rail spur extension were denied and it was never built.  The DEIR fails to evaluate whether the 
“long-term” need to replace declining sources of crude for the Refinery identified in 2014 is now 
an acute short-term need.    

 
57 Perkins, 2019.  
58 Perkins, 2019. 
59 Perkins, 2019. 
60 SLOC, 2014.  
61 SLOC, 2014.  
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Recent events, undisclosed in the DEIR, indicate the need is, indeed, acute at the Santa 
Maria facility on which the Refinery depends.  By 2017, ExxonMobil proposed to temporarily 
truck crude to the Santa Maria facility, a proposal the Santa County Planning Commission later 
voted to deny.62  Phillips 66 abandoned its proposed Santa Maria facility pipeline replacement 
project in August 2020.63 This fact strongly indicates that the company’s plan to decommission 
the Santa Maria facility was developed independently from the Project, and was already 
underway before Phillips 66 filed its Application with the County.  

Overall, it is important to recognize that no other California refinery is built to access 
isolated crude resources with landlocked front-end refining hundreds of pipeline miles from its 
back-end refining. And no other faces the crisis this built-in reliance on geographically limited 
and finite resources has wrought.  The DEIR’s failure to recognize and address these unique 
circumstances faced by the Refinery is a fatal flaw. 

3. Available Crude Supply Data Demonstrate Declining Feedstock Availability at the 
Santa Maria Facility 

The County could and should have disclosed and considered, in setting the baseline, 
abundant crude oil production data indicating that available supply to the Santa Maria facility – 
and hence to the Refinery – is being steadily choked off as the California production on which it 
is dependent declines.  Failure to do so undercuts the validity of the baseline determination, and 
renders it unsupported by substantial evidence.  Given the decline trajectory, there is no sound 
basis to assume that future production levels at the Santa Maria facility and the Refinery will 
continue to match 2019 levels.  Indeed, the decline points to and supports an inference that the 
Santa Maria facility is already headed for closure.  

In 2014 San Luis Obispo County conducted the type of crude access limitation review for 
the Santa Maria facility that found steeply declining crude feedstock availability.  This review 
was referenced in the Scoping Comments but ignored by the County.  It should not have been, 
because it is pertinent to the question of baseline and clearly undercuts the DEIR’s conclusion 
regarding it.  It should hence have been disclosed and addressed in the DEIR – especially given 
that (as discussed below and above), constraints have only gotten more severe in the intervening 
years. San Luis Obispo County found that as of 2014, the facility’s continuing crude supply was 
already in doubt:  

Having only one pipeline system available for delivering crude oil to the refinery 
limits the [Santa Maria facility] refinery's ability to obtain crude oil from sources 
outside the local area. ... In the long-term, the need [for the Santa Maria facility to 
access new sources of crude] could be driven by declines in local production of 
crude oil that can be delivered by pipeline.  Production from offshore ... (OCS 
crude) has been in decline for a number of years. Oil production in Santa Barbara 
County (both onshore and offshore) peaked at about 188,000 barrels in 1995 ... 

 
62 SBC, 2021. ExxonMobil Interim Trucking for SYU Phased Restart Project Status, Description, Timeline; Santa 
Barbara County Department of Planning & Development. Website page accessed 18 November 2021.  
63 Scully, J., 2020. Phillips 66 Plans 2023 Closure of Santa Maria Refinery, Pulls Application for Pipeline Project. 
https://www.noozhawk.com/article/phillips_66_closure_of_santa_maria_refinery_planned_for_2023_20200813  
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and currently production is around 61,000 barrels per day for both onshore and 
offshore oil fields ... . [T]he success and amount of additional production from 
[new] projects is currently speculative.64 

Currently available data confirm that feedstock availability at the Santa Maria facility has 
continued to deteriorate through the present time.  The U.S. Bureau of Ocean Energy 
Management (BOEM) reports production data for OCS oilfields that the Santa Maria facility 
historically and currently can access via pipelines.65 66  These data, which the DEIR does not 
disclose or discuss, are summarized in Chart 1.     

 

The BOEM data illustrated in Chart 1 indicate that crude production from OCS oilfields 
that the Santa Maria facility has historically been able to access continued in steep long-term 
decline after the 2014 San Luis Obispo analysis.  From an annual average of approximately 
146,000 barrels per day (b/d) in 1996, OCS oil production from these fields,67 collectively, fell 
by 98% to approximately 3,000 b/d in 2020.68  Had the DEIR disclosed these data, the County 
could and should have found that the historically dominant OCS source of crude refined by the 
Santa Maria facility is in steep terminal decline; and hence that a baseline grounded in 
assumptions of historic production levels is unsupportable.  

 
64 SLOC, 2014.  
65 USBOEM, 2021a. U.S. Bureau of Ocean Energy Management. Pacific Production; data tables for the Pacific 
OCS Region, 1996–2021. https://www.data.boem.gov/Main/PacificProduction.aspx#ascii  
66 USBOEM, 2021b. U.S. Department of the Interior, Bureau of Safety and Environmental Enforcement/Bureau of 
Ocean Energy Management, Pacific OCS Region. Map updated May 2021.  
67 These OCS oilfields that the SMF could historically or currently access via pipelines are the Point Pedernales, 
Point Arguello, Hondo, Pescado, and Sacate fields. See USBOEM, 2021b. 
68 USBOEM, 2021a.  
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State data, also not disclosed or addressed in the DEIR, further support a conclusion that 
available feedstock for the Santa Maria facility (and hence the Refinery) is steadily and 
precipitously declining. The California Air Resources Board (CARB) and the Geologic Energy 
Management Division (CalGEM, formerly DOGGR)  both have collected data concerning the 
total annual amounts of crude actually refined from each OCS and State offshore and onshore 
oilfield.69  The County could have, but did not, report and evaluate changes in the annual 
volumes of crude actually refined in California which were derived from OCS and onshore 
oilfields that the SMF can access.70  Chart 2, based on the CalGEM/DOGGR data, confirms the 
declining availability of crude feedstock supply to the Santa Maria facility.71  

 

The falling brown curve illustrates the rapid decline in total crude accessible to the Santa Maria 
facility that was refined statewide since 2014.  Most importantly, its fall below the dashed red 
line indicates this dwindling crude supply could no longer support Santa Maria facility operation 
at or even near capacity.  From approximately 73,000 b/d in 2014, total refining of Central Coast 
onshore, offshore, and OCS crude accessible to the Santa Maria facility via truck and pipeline 
fell by 59%, to approximately 30,000 b/d in 2020.72  In 2019, before COVID-19, the Santa Maria 

 
69 CARB, various years. Calculation of Crude Average Carbon Intensity Values; California Air Resources Board: 
Sacramento, CA. In LCFS Crude Oil Life Cycle Assessment, Final California Crude Average Carbon Intensity 
Values. Accessed October 2021. https://ww2.arb.ca.gov/resources/documents/lcfs-crude-oil-life-cycle-assessment 
70 DOGGR, 2017. 2017 Report of California Oil and Gas Production Statistics; California Department of 
Conservation, Division of Oil, Gas, & Geothermal Resources: Sacramento, CA.  
71 For example, based on evidence described in sections B.1.1 and B.1.2 herein, Chart 2 includes all onshore and 
State offshore fields identified by DOGGR (2017) in District 3, and OCS oilfields included in Chart 1 as noted 
above, and optimistically assumes that no other California refiner competes for access to their production.   
72 Karras, 2021c.  
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facility was operating at only 26,700 b/d,73 45% below its 48,950 b/d capacity.74  In 2020, as 
accessible crude fell by roughly another 2,000 b/d,75 the SMF cut rate by another 1,000 b/d to 
25,700 b/d,76 fully 47% below its design capacity.77  

 These data demonstrate that the currently accessible crude supply does not allow 
operation at historic rates—the baseline condition conclusion in the DEIR—and strongly suggest 
that further dwindling access to crude would further curtail, then shutter, the crude refinery.  

The County should have disclosed and evaluated all of this data, but it did not.  It should 
additionally have required Phillips 66 to disclose relevant correlative data – i.e., to provide 
volumes of each crude refined at each facility.  The County’s failure to do any of that obscures 
the plain falsity of its conclusion that a refinery with steadily less access to crude will continue to 
refine at current levels indefinitely  (DEIR at 3-37).  The County has thus failed to inform the 
public that a set of conditions that the DEIR plainly states would end crude refining at the 
Refinery (DEIR at 5-3) are imminently about to materialize.  

4. Production Declines in the SF Complex Reflect Larger National Trends 

The likelihood that production levels will continue to decline in the SF Complex is 
underscored by current national trends in refinery economics.  Both the Santa Mara facility and 
the Refinery are impacted by the overall increasingly poor profit margins of crude oil refining, 
which has led to the closure, or conversion to biofuels production, of numerous refineries in 
California and throughout the world.  The COVID pandemic caused short-term volatility; but 
refinery profits across the nation have been declining since before the pandemic.  Refineries are 
closing or converting to biofuel production in the United States and throughout the world, and 
there is significant doubt whether the economics of refining will improve post-pandemic.  The 
International Energy Agency (IEA) reported in November 2020 that roughly a dozen refinery 
closures had been announced in the previous few months, with the bulk of the capacity closures 
– over 1 million b/d – happening in the United States.  IEA stated in its monthly report, “There 
were capacity shutdowns planned for 2020-2021 prior to COVID-19, but the bulk of the new 
announcements reflect pessimism about refining economics in a world suffering from temporary 
demand collapse and structural refining overcapacity.”    

 Structural factors that underly this trend, predating but accelerated by COVID-19, are 
especially pronounced in the U.S. at West Coast refineries.  Growth reversed years ago in both 
the crude supply and the market demand that California refineries were first built to tap.    
Refiners statewide reacted by increasing production through increasing reliance on oil imports 
and export fuels markets.   The sustainability problem with that path-dependent reaction was 

 
73 DEIR p. 3-21.  
74 SLOC, 2014.  
75 Karras, 2021c.  
76 DEIR p. 3-21. 
77 This very low SMF production rate in 2019 would have reduced SMF output to the RF and thus capacity to thin 
and enable the movement of viscous San Joaquin Valley crude through Line 400 to the RF.  Among other things, 
that reduction in RF pipeline receipts during 2019 might help to explain the anomalously high RF marine vessel 
traffic in 2019 reported by the DEIR. 
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further revealed by COVID-19.  From March 20, 2020, through January 15, 2021, fully one-
fourth of statewide refining production became unproductive assets as a side effect of the 
pandemic, which paused personal travel. Perhaps most dispositively, even during the recent 
temporary surge in statewide and West Coast demand for petroleum fuels, up to 305,000 barrels 
per calendar day of statewide refining capacity—far more than the total capacity of this Phillips 
refinery—remained idle.78   Phillips 66 faces this statewide overcapacity problem, along with the 
rapid terminal decline of site-specific crude resources that its refining facilities were built for and 
remain uniquely dependent upon. 

5. Conclusion Regarding the DEIR Baseline Analysis.  

The DEIR acknowledges both that crude refining at Rodeo would be infeasible without 
the Santa Maria facility and pipeline connecting it to the Refinery (DEIR at 5-3), and that 
“throughput at the Santa Maria Site has declined over time ..” (p. 5-12). However, it fails to 
disclose the key facts driving the future of the Santa Maria facility and the Refinery described 
above. It then fails to draw the necessary conclusion from those facts, which is that Refinery 
production will be increasingly curtailed under status quo conditions; and to apply that 
conclusion to its selection of a baseline.  The DEIR’s passing statement that “declining 
production is not equivalent to closure” (DEIR 5-12) is meaningless and uninformative.  The 
question is not whether those two things are “equivalent”; it is whether declining production 
undercuts the DEIR’s assumption that production will continue at historic levels; and whether 
the decline signifies a likelihood of near-term closure that should have been disclosed and 
evaluated as part of determining an accurate baseline (as well as no project alternative).  

An accurate baseline would be based on the reality that refining will not and cannot 
continue at 2019 levels, or anything close to them.  The DEIR must be revised and recirculated 
with full information addressing this reality. 
 
 
IV. THE DEIR FAILED TO CONSIDER THE UPSTREAM ENVIRONMENTAL 

IMPACTS OF FEEDSTOCKS 
 
  As the largest biofuel refinery in the world, the Project would by definition 
consume unprecedented volumes of feedstock – inevitably much of it consisting of agricultural 
food products such as soybean oil.  Both the environmental analysis for the California 2017 
Scoping Plan and the Low-Carbon Fuel Standard (LCFS) expected localities to analyze and 
mitigate the potentially destructive consequences of such food crop and food system-related 
biofuels.  Yet remarkably, the DEIR is virtually devoid of any discussion of the environmental 
impact of this unavoidably massive upheaval in the nation’s agricultural systems, with global 
implications.   
 
 Commenters’ Scoping Comments provided the County with abundant information 
concerning the potential upstream environmental impact of the Project’s proposed feedstocks, 
including through indirect land use changes.79  The Scoping Comments offered reliable data that 

 
78 Karras, 2021c. 
79Scoping Comments, pp. 10. 
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indicates severe shortages in non-food crop sources such as waste oil and animal fats will 
necessarily require the Project to make use of large amounts of food crop oils, most notably 
soybean oil.80  Commenters pointed to studies that have documented the unintended economic, 
environmental, and climate consequences of using fungible feedstock to produce biofuels.  
Although the environmental and climate impacts of each may vary in biofuel production, food 
crop oils share a basic chemical structure that allows them to be used interchangeably or 
substituted for each other in the market—a characteristic called fungibility.  Most notably, 
Commenters documented the massive spike in demand for biofuel feedstocks that will be 
induced by the Project.81  
  
 The DEIR effectively disregards all this information.  None of the extensive scientific 
research and data provided by Commenters concerning the potential upstream impact of food 
crop feedstocks is even referenced, much less considered.   
 

Ultimately, the DEIR concludes, without any analysis resembling an evaluation of either 
displacement or induced land use changes, that the Project will have no impact on agricultural or 
forestry resources.  DEIR at 4-1.  It improperly narrows the geographic scope to “entirely within 
the developed areas of the Rodeo Site, Carbon Plant, and the Santa Maria Site.”  Id.  As a result, 
the DEIR’s very limited discussion and conclusions concerning upstream environmental impacts 
suffers from the following deficiencies, addressed at greater length in the sections below: 
 

 Misplaced reliance on the LCFS.  Implicitly, the DEIR appears to justify rejecting the 
Scoping Comments’ concerns about the inducement land use changes based on the 
existence of the State’s Low Carbon Fuel Standard (LCFS), which draws on an analysis 
of upstream impacts.  DEIR at 4.6-212, 4.8-266, 4.8-284.  That reliance is entirely 
misplaced.  

 Failure to fully describe feedstocks and their limited availability.  The DEIR fails to fully 
identify and analyze all potential feedstock the Project will be capable of processing.  It 
merely states what feedstocks the Project’s slate is “anticipated”, DEIR at 3-25-27; see 
Section II), without describing the factors that will determine the feedstock slate.  The 
DEIR makes a sweeping comment that feedstock combinations cannot be predicted with 
“any degree of certainty," but data collected for over a decade indicates otherwise.  The 
analysis makes no reference to this exemplary data presented in the Scoping Comments 
concerning the limited availability of biofuel feedstocks, particularly for waste oils and 
animal fats, and the impact of that limited availability on the likely feedstock mix for the 
Project.82   

 Failure to address impact of feedstock fungibility with an indirect land use change 
(ILUC) and displacement analysis.  The DEIR does include a discussion of the 
fungibility of feedstock commodities, DEIR 3-27, but fails to follow through with the 
corresponding ILUC and displacement analyses that would allow the County to assess the 
environmental and climate impacts of ILUC and displacement changes.   

 Failure to address the magnitude of feedstock demand increase.  The Scoping Comments 
set forth the large percentage increase in demand for food system-related feedstocks of 

 
80 Scoping Comments, pp. 12-14. 
81 Scoping Comments, pp. 13. 
82 Id.   
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the type proposed to be used for the Project.  These enormous spikes receive no mention 
in the DEIR.  

 Failure to address environmental impacts from land use changes caused by feedstock 
demand increases.  There is now broad consensus that increased demand for food crop 
oil biofuel feedstock has induced land use changes with significant negative 
environmental and climate consequences.  Of particularly great concern are the studies 
that document a link between increased demand for SBO to a dangerous increase in palm 
oil production.  

 Failure to meaningfully address mitigation of upstream environmental impacts.   
Meaningful mitigation measures, not addressed in the DEIR, would include limiting use 
of the most harmful types of feedstocks and those likely to induce increased production 
of such feedstocks.  It is likely that the County would need to limit at least two of the 
feedstock identified in the DEIR—SBO and DCO—as a mitigation measure.  
 

A. Previous LCFS Program-Level CEQA Analysis Does Not Exempt the County from 
Analyzing Impacts Analysis of Project-Induced Land Use Changes and Mitigating 
Them 

 
The DEIR includes numerous references to the California Low Carbon Fuel Standard 

(LCFS) crediting system.  To the extent the County may take the position that any land use 
impacts have already been addressed in the environmental analyses to adopt and amend the 
LCFS, that position is unsupportable.83    While CARB may have evaluated, considered, and 
hoped to mitigate greenhouse gas emissions from the transportation sector in the design of the 
LCFS, its land use change modeling was one factor in the quantification of carbon intensity (CI) 
and associated credits generated for an incremental unit of fuel.  It does not purport to assess the 
impact of an individual project, which produces a specific volume of such fuel using a knowable 
array of feedstocks.  That is the County’s job in this CEQA review. 

 
The LCFS analysis is not a substitute for CEQA because it does not establish or 

otherwise imply a significance threshold under CEQA Guidelines § 15064.7.  The LCFS is a 
“scoring system” in that the quantity of LCFS credits available for each barrel of fuel produced is 
based on the fuel’s “score”—its carbon intensity (CI).  The DEIR uses broad language to 
describe how the LCFS considers the “complete life cycle” of a fuel.  DEIR at 4.8-251.  But the 
details matter.  The LCFS calculates the incremental CI per barrel of production of covered fuels 
by incorporating multiple sources of associated carbon emissions, including those associated 
with feedstock-based land use changes.  The LCFS uses the Global Trade Analysis Project 
(GTAP), which is mentioned in the DEIR, to incorporate the incremental carbon impact of 
feedstock-induced indirect land use changes (ILUC) in its incremental CI scoring system.  
CARB uses GTAP to estimate the amounts and types of land worldwide that are converted to 
agricultural production to meet fuel demand. 84   DEIR 3.8-13. A closer reading of a key CARB 

 
83 DEIR 4.8-251, 4.8-3.   
84 In 2010, the LCFS ILUC analysis updated to using GTAP-BIO, which was designed to project the specific effects 
of one carefully defined policy change —namely the increased production of a biofuel. The methodology behind the 
change is detailed in Prabhu, A. Staff Report: Calculating Carbon Intensity Values from Indirect Land Use Change 
of Crop-Based Biofuels, California Environmental Protection Agency & Air Resources Board, 2015; Appendix I-6, 
1-7, I-19. https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/peerreview/050515staffreport_iluc.pdf 
(accessed Dec 8, 2021)[hereinafter CARB 2015 LCFS Staff Report ILUC]; see also Appendix I: Detailed Analysis 



27 
 

staff report on the LCFS ILUC analysis makes clear, “The GTAP-BIO analysis was designed to 
isolate the incremental contribution… GTAP-BIO projections are incremental and relative” 
(emphasis added).85 The ILUC emission factors in the LCFS are calculated by averaging 30 
GTAP scenarios with different input parameters per incremental unit increase in fuel demand,86 
disaggregating the land use change estimates by world region and agro87 88  This incremental 
adjustment of CI values is useful for augmenting incremental units of biofuel production based 
on carbon emissions from associated land use changes, but no more. 
 

As a marginal tool, the LCFS ILUC modeling does not set or have a threshold that could 
distinguish between significant and insignificant impacts under CEQA.  The LCFS can 
determine the incremental CI of one barrel per day of biofuel production, but it says nothing 
about what happens when an individual project produces a finite amount of fuel.  As a result, the 
LCFS cannot tell you if 80,000 b/d of additional biofuel feedstock consumption —and its 
associated environmental and climate impacts—is a little or a lot, insignificant or significant.   

 
Indeed, the 2018 LCFS Final EA indicates that state regulators did not intend for the 

LCFS to be a replacement for CEQA review of individual projects.  The 2018 LCFS Final EA 
explicitly explains that the environmental review conducted was only for the LCFS program—
not for individual projects.  It repeatedly states, “the programmatic level of analysis associated 
with this EA does not attempt to address project-specific details of mitigation…”89 and defers to 
local agencies like the County who have the “authority to determine project-level impacts and 
require project-level mitigation…for individual projects.”90  The County not only has the 
authority, but also the duty to determine project-level land use impacts and require project-level 
mitigation.   
 

Finally, the LCFS only addresses carbon emissions, as it is designed to assign a CI score 
to fuels.  It thus does not address non-carbon impacts associated with land use change.  These 
impacts, as discussed further below, can be ecologically devastating.  LCFS CI calculations are 
not designed to capture the full range of impacts associated with deforestation and other land use 
changes that may be wrought by increased production of biofuel feedstock crops.91  Following 
the guidance of the 2018 LCFS Final EA, it is up to a project-specific DEIR to analyze the 

 
for Indirect Land Use Change in Low Carbon Fuel Standard Regulation Staff Report: Initial Statement of Reasons 
for Proposed Rulemaking, California Air Resources Board, Jan 2015, I-1, 
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2015/lcfs2015/lcfs15appi.pdf (accessed Dec 8, 2021) 
[hereinafter CARB 2015 LCFS Staff Report ILUC Appendix]. 
85 CARB 2015 LCFS Staff Report ILUC Appendix I-20. 
86 CARB 2015 LCFS Staff Report ILUC Appendix I-8, I-16.  
87 CARB 2015 LCFS Staff Report ILUC Appendix I-13.  
88 CARB 2015 LCFS Staff Report ILUC Appendix Attachment 3-1.  
89 CARB analyzed the Conversion of Agricultural and Forest Resources Related to New Facilities, Agricultural and 
Forest Resource Impacts Related to Feedstock Cultivation and Long-Term Operational Impacts Related to 
Feedstock Production. See Final Environmental Analysis Prepared For The Proposed Amendments To The Low 
Carbon Fuel Standard And The Alternative Diesel Fuels Regulation, California Air Resources Board: Sacramento, 
CA, 2018; https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2018/lcfs18/finalea.pdf (accessed Dec 8, 2021) 
(hereinafter CARB 2018 LCFS Final EA). 
90 Id. 
91 Id.   
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agricultural, forest, soil and water impacts related to land use changes because this analysis is 
specific to the geographic source of the feedstock crops. 

 
In sum, the County cannot rely on the LCFS as a basis to abdicate its duty to disclose, 

analyze, and mitigate Project-induced land use changes in the DEIR.  That the LCFS passed 
through program-level environmental review does not exempt any and all individual fuel 
production projects from CEQA review simply because they might qualify for LCFS subsidies.  
It is imperative that the DEIR evaluate all effects of use of potential food-grade feedstocks on 
upstream land use and agricultural systems, and the environmental impacts associated with those 
effects.   
 

B. The DEIR Should Have Specified That the Project Will Rely Largely on Non-Waste 
Food System Oils, Primarily Soybean Oil 92 

 
 The Project would convert existing crude oil refining equipment for use in HEFA 
refining.  DEIR at 3.9 et seq.93  The only HEFA feedstocks available in commercially relevant 
amounts for biofuel refining are from land-based food systems.94  These include the ones listed 
in the DEIR: “used cooking oil (UCO); fat, oil and grease (FOG); tallow (animal fat); inedible 
corn oil (also known as distillers corn oil or DCO); soybean oil (SBO); canola oil; other 
vegetable-based oils and/or emerging and other next-generation feedstock.”  DEIR at 3.82.   
However, as noted above in the previous subsection, the DEIR reflects no commitment to use 
these in any particular proportion.   

 
The law requires more. Even to the extent Phillips 66 is unable to specify the exact 

amount of each feedstock that will be used in the Project year to year, the County should have 
evaluated a “reasonable worst case scenario” for feedstock consumption and its impacts.  See 
Planning and Conservation League v. Castaic Lake Water Agency (2009), 180 Cal.App.4th 210, 
252; Sierra Club v. Tahoe Regional Planning Agency, 916 F.Supp.2d 1098, 1151-52 (E.D.Cal. 
2013).  While the County was not required to address entirely speculative worst case scenarios, 
neither may it use the mere existence of uncertainty as justification to avoid addressing any 
feedstock-varying scenarios at all.  Id.  Neither is analysis only of the reasonable worst case 
scenario necessarily sufficient – the County was required to evaluate a reasonable array of 
scenarios, including but not necessarily limited to the worst case scenario, in order to provide full 
disclosure. City of Long Beach v. City of Los Angeles (2018), 19 Cal.App.5th 465, 487-88. 

 

 
92 Portner, H.O. et al., Scientific outcome of the IPBES-IPCC co-sponsored workshop on biodiversity and climate 
change, IPBES Secretariat, June 2021, 18-19, 28-29, 53-58. https://www.ipbes.net/events/launch-ipbes-ipcc-co-
sponsored-workshop-report-biodiversity-and-climate-change (accessed Dec 8, 2021).  
93 Although as discussed in Section II, the DEIR never specifically mentions HEFA, the description generally 
references that technology, i.e., briefly noting that the process feeds lipids, and more specifically, lipids from 
triacylglycerols (TAGs), and fatty acids cleaved from those TAGs, from biomass into the refinery.  
94 While fish oils are commercially available, they are extremely limited in availability. Food and Agriculture 
Organization of the United Nations (FAO), The State of World Fisheries and Aquaculture: Sustainability in action, 
2020. http://www.fao.org/documents/card/en/c/ca9229en (accessed Dec 12, 2021); see also Yusuff, A., Adeniyi, O., 
Olutoye M., and Akpan, U. Waste Frying Oil as a Feedstock for Biodiesel Production, IntechOpen, 
2018. http://dx.doi.org/10.5772/intechopen.79433 (accessed Dec 8, 2021). 
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Whether the list is exclusive or not, appropriate DEIR impact analysis should reflect 
historic, current, and projected feedstock availability that will influence the proportional 
selection of feedstocks as demand for feedstock increases.  While the DEIR acknowledges that 
market forces will also influence the selection of feedstocks, DEIR at 3-27, the County cannot 
ignore this readily available information about feedstock availability.  Under CEQA, the County 
must still identify analyze the significance of the foreseeable feedstock mix scenarios—including 
a reasonable worst case scenario—accordingly.   
  

Had it done so, the County would have determined that the very large majority of the 
feedstock the Project will use will almost certainly come from food crop and food system oils—
predominantly SBO but also potentially others like DCO —with very little coming from waste 
oils such as tallow. One indicator for the likely predominant role of SBO and other food crop oils 
for the Project is the current breakdown of feedstock demand for biodiesel (another lipid-based 
biofuel) production.95  From 2018 to 2020, 59% of biodiesel in the United States was produced 
from SBO as feedstock, compared to 11% from yellow grease, 14% from DCO, and only 3% 
from tallow, or rendered beef fat.96  Another indicator is the limited domestic supply of 
alternative feedstock sources. Tallow and other waste oil volumes have come nowhere near 
meeting current biodiesel feedstock demand, with little prospect of expanding soon.97  The future 
possible supply for these wastes is substantially constrained by the industries that produce them, 
and as such are generally nonresponsive to increased levels of demand.  As a result, supplies will 
likely only increase at the natural pace of the industries that produce them.98  Thus, a large 
fraction of feedstock likely to be used for the Project will be food crop oils – both purpose-grown 
food crop oils, such as SBO, canola, rapeseed, and cottonseed oils; and oils currently used in the 
food system, such as DCO.     

 
C. The Project’s Use of Feedstocks From Purpose-Grown Crops For Biofuel 

Production Is Linked to Upstream Land Use Conversion  
 

There is now broad consensus in the scientific literature that increased demand for food 
crop oil biofuel feedstock has induced or indirect land use changes (ILUC) with significant 
negative environmental and climate consequences.99  ILUC is already widely considered in 

 
95 See Zhou, Y; Baldino, C; Searle, S. Potential biomass-based diesel production in the United States by 2032. 
Working Paper 2020-04. International Council on Clean Transportation, Feb. 2020,  
https://theicct.org/sites/default/files/publications/Potential_Biomass-Based_Diesel_US_02282020.pdf (accessed Dec 
8, 2021). 
96  Uses data from EIA Biodiesel Production Report, Table 3.  Feedstock breakdown by fat and oil source based on 
all data from Jan. 2018–Dec. 2020 from this table. U.S. Energy Information Administration (EIA), Monthly 
Biodiesel Production Report Table 3, Feb. 26, 2021, https://www.eia.gov/biofuels/biodiesel/production/table3.pdf  
(accessed Dec. 14, 2021).  Data were converted from mass to volume based on a specific gravity relative to water of 
0.914 (canola oil), 0.916 (soybean oil), 0.916 (corn oil), 0.90 (tallow), 0.96 (white grease), 0.84 (poultry fat), and 
0.91 (used cooking oil). See also Zhou, Baldino, and Searle, 2020-04.  
97 See Baldino, C; Searle, S; Zhou, Y, Alternative uses and substitutes for wastes, residues, and byproducts used in 
fuel production in the United States, Working Paper 2020-25, International Council on Clean Transportation, Oct. 
2020, https://theicct.org/sites/default/files/publications/Alternative-wastes-biofuels-oct2020.pdf (accessed Dec 8, 
2021). 
98 See Zhou, Baldino, and Searle, 2020-04. 
99 See Portner et al., 2021.; see also Searchinger, T. et al., Use of U.S. Croplands for Biofuels Increases Greenhouse 
Gases Through Emissions from Land Use Change. Science, 2008, 319, 1238, 
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policies to evaluate the environmental benefits of biofuels relative to fossil fuel counterparts, 
including the California Low-Carbon Fuel Standard, Renewable Fuel Standard (RFS),100 EU 
Renewable Energy Directive (RED) and RED II,101 and ICAO CORSIA102.  After a decade of 
studies, soybean oil will likely be designated a high-ILUC risk biofuel that will be phased out of 
European Union renewable energy targets by 2030. 103  Belgium has already banned soybean oil-
based biofuels as of 2022.104  

 
HEFA biofuels can result in ILUC in several ways. One way is through the additional 

lands converted for crop production as feedstock demand for that crop increases.  In simple 
economic terms, increased HEFA biofuel production requires increased feedstock crops, 
resulting in increased prices for that feedstock crop. The price increases then cause farmers of 
existing cultivated agricultural land to devote more of such land to that crop as it becomes more 
lucrative,105 and are incentivized to clear new land to meet increased demand.106107   

 
A second way that HEFA biofuels can cause ILUC, most relevant for the feedstocks 

proposed for the Project, is through displacement and substitution of commodities, leading to the 
conversion of land use for crops other than that of the feedstock demanded.   As mentioned 
above, oil crops are to a great degree fungible—they are, essentially, interchangeable lipid, 
triacylglycerol (TAG) or fatty acid inputs to products.  Due to their fungibility, their prices are 

 
https://science.sciencemag.org/content/319/5867/1238 (accessed Dec 8, 2021) (This landmark article notes one of 
the earliest indications that certain biofuel feedstock are counterproductive as climate measures.)     
100 O’Malley, J. U.S. biofuels policy: Let’s not be fit for failure, International Council on Clean Transportation, Oct. 
2021, https://theicct.org/blog/staff/us-biofuels-policy-RFS-oct21 (accessed Dec 11, 2021). 
101 Currently, the European Union is phasing out high ILUC fuels to course correct their biofuel policies based on 
nearly a decade of data.  Adopted in 2019, Regulation (EU) 2019/807 phases out high ILUC-risk biofuels from 
towards their renewable energy source targets by 2030.  ILUC – High and low ILUC-risk fuels, Technical 
Assistance to the European Commission. https://iluc.guidehouse.com/ (accessed Dec 8, 2021). 
102 International Civil Aviation Organization (ICAO), “CORSIA Supporting Documents: CORSIA Eligible Fuels – 
Life Cycle Assessment Methodology,” 2019. https://www.icao.int/environmental-protection/CORSIA/Documents/ 
CORSIA%20Supporting%20Document_CORSIA%20Eligible%20Fuels_LCA%20Methodology.pdf (accessed Dec 
11, 2021). 
103 Malins, C. Risk Management: Identifying high and low ILUC-risk biofuels under the recast Renewable Energy 
Directive; Cerulogy, 2019; 4, 14. http://www.cerulogy.com/wp-content/uploads/2019/01/Cerulogy_Risk-
Management_Jan2019.pdf (accessed Dec 8, 2021).  
104 Belgium to ban palm- and soy-based biofuels from 2022. Argus Media, Apr. 14, 2021. 
https://www.argusmedia.com/en/news/2205046-belgium-to-ban-palm-and-soybased-biofuels-from-2022 (accessed 
Dec 8, 2021). 
105 See Appendix I: Detailed Analysis for Indirect Land Use Change in Low Carbon Fuel Standard Regulation Staff 
Report: Initial Statement of Reasons for Proposed Rulemaking, California Air Resources Board, Jan 2015, I-1, 
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2015/lcfs2015/lcfs15appi.pdf (accessed Dec 8, 2021) 
(hereinafter CARB 2015 LCFS Staff Report ILUC Appendix). 
106 Id.  
107 Lenfert et al., ZEF Policy Brief No. 28; Center for Development Research, University of Bonn, 2017.  
www.zef.de/fileadmin/user_upload/Policy_brief_28_en.pdf;  Gatti, L.V., Basso, L.S., Miller, J.B. et al. Amazonia as 
a carbon source linked to deforestation and climate change. Nature 595, 388–393 (2021). 
https://doi.org/10.1038/s41586-021-03629-6 (accessed Dec 8, 2021); Nepstad, D., and Shimada, J., Soybeans in the 
Brazilian Amazon and the Case Study of the Brazilian Soy Moratorium, International Bank for Reconstruction and 
Development / The World Bank, Washington, D.C., 2018 (accessed Dec 8, 2021); Rangaraju, S, 10 years of EU 
fuels policy increased EU’s reliance on unsustainable biofuels, Transport & Environment, Jul 2021. 
https://www.transportenvironment.org/wp-content/uploads/2021/08/Biofuels-briefing-072021.pdf (accessed Dec 8, 
2021).  
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significantly if not wholly linked: when the price of one crop increases, another cheaper crop will 
be produced in greater volumes to fill the gap as consumers substitute their use of the more 
expensive crop.  This substitution effect is known as displacement.108  Studies have extensively 
documented the linkage between rising prices for one biofuel feedstock oil crop and the 
expanding production of another substitute oil crop.109  These effects have been demonstrated for 
at least three of feedstocks identified in the DEIR—SBO, DCO, and tallow – that are 
significantly likely to be used in the Project.   

 
Soybean Oil (SBO): SBO accounts for only about a third of the total market value of 

whole soybeans, with the majority of the value in the soybean meal.  As a result, SBO supply is 
only weakly responsive to its own price—meaning that as demand for soybean oil increases, 
domestic SBO supply is unlikely to increase substantially.110  However, the supply of palm oil 
does respond to SBO prices. Historical data show that SBO price increases lead to increased 
imports of palm oil, as domestic consumers substitute SBO with palm oil. .111 112  The price of 
SBO, which would be the predominant source of feedstock in this Project, is already 
skyrocketing, in part in connection with increased biofuel production.113  By proposing a Project 
that will heavily rely on SBO, the Project will exacerbate the trends of increasing palm oil 
production and use because of rising SBO prices because of feedstock fungibility.   

 
DCO: Distiller’s corn oil (DCO) is a co-product produced during ethanol production, 

alongside another co-product, distiller’s grains with solubles (DGS).114  DCO can be extracted  
  

 
108 See generally Pavlenko, N. and Searle, S. Assessing the sustainability implications of alternative aviation fuels. 
Working Paper 2021-11. International Council on Clean Transportation, Mar 2021. 
https://theicct.org/sites/default/files/publications/Alt-aviation-fuel-sustainability-mar2021.pdf (accessed Dec 8, 
2021).   
109 See Malins, C. Thought for food: A review of the interaction between biofuel consumption and food markets, 
Transport & Environment, Sept 2017. https://www.transportenvironment.org/wp-
content/uploads/2021/07/Cerulogy_Thought-for-food_September2017.pdf (accessed Dec 8, 2021). 
110 See Martin, J. ‘Soybean freakonomics’ in Everything You Ever Wanted to Know About Biodiesel (Charts and 
Graphs Included!) Union of Concerned Scientists, The Equation, Jun 22, 2016. https://blog.ucsusa.org/jeremy-
martin/all-about-biodiesel/ (accessed Dec 8, 2021).  
111 See Santeramo, F. and Searle, S. Linking soy oil demand from the US Renewable Fuel Standard to palm oil 
expansion through an analysis on vegetable oil price elasticities. Energy Policy 2018, 127, 19 
https://www.sciencedirect.com/science/article/abs/pii/S0301421518307924 (accessed Dec 8, 2021).  
112 Searle, S. How rapeseed and soy biodiesel drive oil palm expansion, The International Council on Clean 
Transportation, Jul 2017. https://theicct.org/publications/how-rapeseed-and-soy-biodiesel-drive-oil-palm-expansion 
(accessed Dec 8, 2021). 
113 See Walljasper, C. GRAINS–Soybeans extend gains for fourth session on veg oil rally; corn mixed. Reuters, Mar 
24  2021. https://www.reuters.com/article/global-grains-idUSL1N2LM2O8 (accessed Dec 8, 2021).  
114 Malins, C., Searle, S., and Baral, A., A Guide for the Perplexed to the Indirect Effects of Biofuels Production, 
International Council on Clean Transportation 2014, 80 (“Co-products can be broadly placed into two categories: 
those that directly displace land-based products and have land use implications, such as distillers grains with 
solubles (DGS) displacing soybean meal, and those that displace non-land-based products such as urea, glycerol, 
and electricity. Co-products in the second category do not have land use implications but have greenhouse gas 
(GHG) reduction implications.”). https://theicct.org/sites/default/files/publications/ICCT_A-Guide-for-the-
Perplexed_Sept2014.pdf (accessed Dec 8, 2021).    
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from distiller’s grains with solubles (DGS), leading to substitution effects between the two 
commodities.115  DGS is a valuable agricultural residue commonly used in animal feed.  In 
response to recently increasing biofuel feedstock demand, ethanol producers have been 
increasingly extracting DCO from DGS.116  Yet extracting DCO from DGS feed also removes 
valuable nutrients, requiring farmers to add even more vegetable oils or grains to replace the lost 
calories in their livestock feed.117  In practice, the most economical, and common source for 
these replacement nutrients has been more DCO, or DGS containing DCO, both of which then 
require additional corn crops.118  Thus, while DCO is not an oil from purpose-grown crops, any 
increase in DCO demand for Project biofuel production will ultimately increase food corn crop 
demand.119    

 
Tallow: Tallow represents a small portion of the total value of cattle, less than 3%, and as 

a result, increased demand for tallow will only result in marginal increases in tallow supply, even 
with substantial price increases.120 Like several other animal fats and DCO, tallow is not truly a 
waste fat, because it has existing uses.  Tallow is currently used for livestock feed; pet food, for 
which it has no substitute; and predominantly, the production of oleochemicals like wax candles, 
soaps, and cosmetics.121  As a result, the dominant impact of increased tallow demand is through 
diversion of existing uses.  Therefore, increased tallow production will likely yield increased 
palm oil and corn oil production.122 
 

D. The Scale of This Project Would Lead to Significant Domestic and Global Land Use 
Conversions 

  
 As shown above, all of the feedstocks demanded by the Project would lead to either 
direct or indirect increases in crops, such as soy, oil palm, and corn, which will require land use 
conversion. These potential land use impacts are of particular concern with respect to a project of 
the magnitude proposed by Phillips 66, given its potential to significantly disrupt food crop 
agricultural patterns.  
  

 
115 Id. at 79.   
116 Searle, S. If we use livestock feed for biofuels, what will the cows eat? The International Council on Clean 
Transportation, Jan. 2019. https://theicct.org/blog/staff/if-we-use-livestock-feed-biofuels-what-will-cows-eat 
(accessed Dec 8, 2021). 
117 See Final Rulemaking for Grain Sorghum Oil Pathways. 81 Fed. Reg. 37740-37742 (August 2, 2018), 
https://www.govinfo.gov/content/pkg/FR-2018-08-02/pdf/2018-16246.pdf (accessed Dec 8, 2021); see also EPA 
sets a first in accurately accounting for GHG emissions from waste biofuel feedstocks, International Council on 
Clean Transportation Blog (Sept. 2018), https://theicct.org/blog/staff/epa-account-ghg-emissions-from-waste 
(accessed Dec 8, 2021).   
118 Searle 2019.  
119 Gerber, P.J. et al., Tackling climate change through livestock—A global assessment of emissions and mitigation 
opportunities, Food and Agriculture Organization of the United Nations 2013, 8. 
https://www.fao.org/3/i3437e/i3437e.pdf (accessed Dec 8, 2021). 
120 Pavlenko, N. and Searle, S. A comparison of methodologies for estimating displacement emissions from waste, 
residue, and by-product biofuel feedstocks, Working Paper 2020-22, International Council on Clean Transportation, 
Oct 2020, 6. https://theicct.org/sites/default/files/publications/Biofuels-displacement-emissions-oct2020.pdf 
(accessed Dec 8, 2021). 
121 Baldino, Searle, and Zhou, 2020-25, pp. 6.  
122 Pavlenko and Searle 2020-22, pp. 26.  
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 The DEIR failed to address the significant impact of the Project’s demand for food crop 
feedstocks on agricultural markets, and hence on land use.  The volume of food crop oil 
feedstock, namely SBO, likely to be required for the Project represents a disproportionately large 
share of current markets for such feedstock.123  The anticipated heavy spike in demand for food 
crop oils associated with the Project (not to mention the cumulative spike when considered 
together with other HEFA projects such as the Marathon Martinez Refinery, see Section IX) will 
have significant environmental impacts, as discussed in the next subsection.  

 
To assess the significance the Project’s anticipated feedstock use, the County could and 

should have analyzed the Project’s proposal to consume up to 80,000 b/d of lipid feedstocks124 in 
the context of both total biofuel demand and total agricultural production data.  With respect to 
biofuel demand, data from the U.S. Energy Information Administration on total biodiesel 
production in the United States indicates that oil crop and animal fat demand associated with 
U.S. biodiesel production on average totaled approximately 113,000 barrels per day (b/d) for the 
time period 2018-2020.125  The Project would increase this nationwide total by a full 71 
percent.126   
 

With respect to total production, US agricultural yield of the types of oil crops and animal 
fats that are potentially usable as Project feedstocks was roughly 372,000 b/d on average.127  
Thus, the Project alone would consume approximately a 22 percent share128 of current total US 
production of lipid feedstocks.  With that increase from the Project in place, U.S. biofuel 
feedstock demand could claim as much as 52 percent of total U.S. farm yield for all uses of these 

 
123 See Karras, G. Biofuels:  Burning Food?, Community Energy resource, 2021. https://f61992b4-44f8-48d5-9b9d-
aed50019f19b.filesusr.com/ugd/bd8505_a077b74c902c4c4888c81dbd9e8fa933.pdf (accessed Dec 8, 2021). 
124 DEIR xxii. 
125 Uses EIA data from the Monthly Biodiesel Production Report, Table 3.  This 113,000 b/d estimate is based on all 
data from Jan. 2018–Dec. 2020 from this table. U.S. Energy Information Administration (EIA), Monthly Biodiesel 
Production Report Table 3, Feb. 26, 2021, https://www.eia.gov/biofuels/biodiesel/production/table3.pdf (accessed 
Dec. 14, 2021). Data were converted from mass to volume based on a specific gravity relative to water of 0.914 
(canola oil), 0.916 (soybean oil), 0.916 (corn oil), 0.90 (tallow), 0.96 (white grease), 0.84 (poultry fat), and 0.91 
(used cooking oil). 
126 DEIR xxii . The Project percentage boost over existing biofuel feedstock consumption is from 80,000 b/d, 
divided by that 113,000 b/d from existing biodiesel production.   
127 This 372,000 b/d estimate is from two sources.  First, data were taken from the U.S. Department of Agriculture 
(USDA) “Oil Crops Data: Yearbook Tables” data. U.S. Department of Agriculture (USDA), Oil Crops Yearbook 
Tables 5, 26, and 33, Mar. 26, 2021, https://www.ers.usda.gov/data-products/oil-crops-yearbook/  (accessed Dec. 14, 
2021). Specifically, from Oct. 2016 through Sep. 2020 average total U.S. yields were: 65.1 million pounds per day 
(MM lb/d), or 202,672 b/d at a specific gravity (SG) of 0.916 for soybean oil (see i below), 4.62 MM lb/d or 14,425 
b/d at 0.915 SG for canola oil (ii), and 15.8 MM lb/d or 49,201 b/d at 0.923 SG for corn oil (iii)..  See USDA Oil 
Crops Yearbook (OCY) data tables (i) OCY Table 5, (ii) OCY Table 26, (iii) OCY Table 33, (iv) OCY Table 20), 
(v) OCY Table 32. Second, we estimated total U.S. production of other animal fats and waste oils from the U.S. 
Department of Agriculture (USDA) "Fats and Oils: Oilseed Crushings, Production, Consumption and Stocks" 
Annual Summaries. National Agricultural Statistics Service, "Fats and Oils: Oilseed Crushings, Production, 
Consumption and Stocks Annual Summary", 2017 through 2020, 
https://usda.library.cornell.edu/concern/publications/mp48sc77c. (accessed Dec. 14, 2021). Specifically, from 2017 
to 2020, average total U.S. yields were: 16.2 MM lb/d or 51,386 b/d for edible, inedible, and technical tallow 
production, 6.65 MM lb/d or 22,573 b/d for poultry fat production, 4.52 MM lb/d or 13,420 b/d for lard and choice 
white grease production, and 5.83 MM lb/d or 18,272 b/d for yellow grease production.  
128 This figure represents Project feedstock demand of 80,000 b/d over the estimated 372,000 b/d total lipid 
production in the U.S. calculated in the previous footnote.  
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oils and fats.  The Project alone would thus commit a disproportionate share of US food crop oils 
to California, with attendant potential climate consequences.129 

    
The projected impact of the Project on the SBO markets is particularly notable.  Existing 

biodiesel production uses approximately 66,000 b/d of SBO out of the total 203,000 b/d of SBO 
produced domestically for all uses.130 As a result, the Project alone could use up to 39 percent of 
total domestic SBO production. This would constitute a rapid increase in domestic SBO 
consumption, which would dramatically outpace the recent year-on-year increases in domestic 
SBO production, ranging from 1-7%.  This in turn would lead to rapid price spikes and 
substitution across the oil markets. 

 
In order to assess the impacts of a “reasonable worst case” scenario, the County could, 

and should, have calculated the magnitude of the land use changes attributable to the anticipated  
feedstock mix.  Had the County taken a closer look at the environmental assessment of the LCFS 
itself, it could have readily used the same analysis conducted by CARB for the LCFS, as 
previously discussed in subsection A in order to quantify the upstream land use impacts of the 
Project’s use of SBO feedstock.  For example, under a hypothetical “shock” increase of 0.812 
billion gallons per year of soy biodiesel, the GTAP-BIO model identified an average of over 2 
million acres of forest, pasture, and cropland-pasture land would be converted to cropland.  The 
majority of this land use change would be overseas, with 1.2 million acres of the converted land 
use outside of the U.S.131  While land use impacts will not necessarily be linear with the 
feedstock demand increases, this finding can be extrapolated to estimate the land use converted 
as a result of the Project. This finding, if scaled to the 1.23 billion gallons of feedstock consumed 
by the Project and if 100% of that feedstock was SBO, would mean 3.0 million acres of land 
would need to be converted for this Project. 

  

 
129 Importing biofuel feedstock from another state or nation which is needed there to help decarbonize its economy 
could make overreliance on biofuels to help decarbonize California's economy counterproductive as a climate 
protection measure.  Accordingly, expert advice commissioned by state agencies suggests limiting the role of 
biofuels within the state's decarbonization mix to the state's per capita share of low-carbon biofuel feedstocks.  See 
Mahone et al. 2020 and 2018.  On this basis, given California and U.S. populations of 39.5 and 330 million, 
respectively, California's total share of U.S. farm production (for all uses) of plant oils and animal fats which also 
are used for biofuels would be approximately 12%.  As described in the note above, however, the Project could 
commit 22% of that total U.S. yield (for all uses) to biofuels produced at the Refinery alone. 
130 U.S. Department of Agriculture (USDA) “Oil Crops Data: Yearbook Tables.” Table 5 
https://www.ers.usda.gov/data-products/oil-crops-yearbook/oil-crops-yearbook/#All%20Tables.xlsx?v=7477.4 
(accessed Dec 12, 2021); U.S. Energy Information Administration (EIA). Monthly Biodiesel Production Report, 
Table 3. Inputs to biodiesel production; www.eia.gov/biofuels/biodiesel/production/table3.xls (accessed Dec 12, 
2021). Soybean oil consumed for biodiesel production is an average of 2018 through 2020 data, while total U.S. 
production is an average from Oct. 2016 through Sept. 2020.  
131 2018 CARB LCFS Staff Report Appendix I-8, I-29, I-30. 
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E. Land Use Conversions Caused By the Project Will Have Significant Non-Climate 
Environmental Impacts 

 
The land use changes incurred by increased use of feedstock supplies risk an array of 

environmental impacts related to habitats, human health, and indigenous populations.132 
Conversion of more natural habitat to cropland is often accompanied by efforts to boost short-
term yields by applying more fertilizers and pesticides, thereby destroying habitat needed to 
reverse biodiversity loss. Indeed, authoritative international bodies have warned explicitly about 
the potential future severity of these impacts.133  One path for creating additional crop lands is by 
burning non-agricultural forests and grasslands.  This destructive process not only releases 
sequestered carbon, but also causes non-carbon related environmental impacts due to use of 
nitrogen-based fertilizers and petroleum-derived pesticides on the newly cleared lands; and use 
petroleum-fueled machinery to cultivate and harvest feedstock crops from newly converted land 
to meet crop-based biofuel demand.134 

 
These non-climate environmental impacts were even identified by the 2018 LCFS Final 

EA as significant negative environmental impacts.  CARB concluded that the agricultural, forest, 
and water resources related to land use changes related to feedstock cultivated would likely have 
significant negative effects, which are extraneous to the LCFS CI calculation.  Adverse effects 
associated with the conversion or modification of natural land or existing agriculture include 
impacts on sensitive species populations; soil carbon content; annual carbon sequestration losses, 
depending on the land use; long-term erosion effects; adverse effects on local or regional water 
resources; and long-term water quality deterioration associated with intensified fertilizer use, 
pesticide or herbicide run-off; energy crops and short rotation forestry on marginal land, and 
intensive forest harvest could both have long-term effects on hydrology; agricultural activities 
may cause pollution from poorly located or managed animal feeding operations; pollutants that 
result from farming and ranching may include sediment, nutrients, pathogens, pesticides, metals, 
and salts; increased use of pesticides could increase greenhouse gas emissions.135   
   

The expansion of palm oil production, due to SBO consumption as described above, will 
also have a particularly severe environmental impact.136  The palm oil industry is a source of 
pollutants and greenhouse gas emissions in two ways: deforestation and the processing of palm 

 
132 Malins, C., Soy, land use change, and ILUC-risk: a review, Cerulogy, 2020a, 
https://www.transportenvironment.org/wp-
content/uploads/2021/07/2020_11_Study_Cerulogy_soy_and_deforestation.pdf; Malins, C. Biofuel to the fire – The 
impact of continued expansion of palm and soy oil demand through biofuel policy. Report commissioned by 
Rainforest Foundation Norway, 2020b. 
https://d5i6is0eze552.cloudfront.net/documents/RF_report_biofuel_0320_eng_SP.pdf (accessed Dec 8, 2021); Garr, 
R. and Karpf, S., BURNED: Deception, Deforestation and America's Biodiesel Policy, Action Aid USA, 2018. 
https://www.actionaidusa.org/publications/americas-biodiesel-policy/ (accessed Dec 8, 2021).   
133 IPBES Summary for policymakers of the global assessment report on biodiversity and ecosystem services of the 
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services.  IPBES: Bonn, DE, 2019, pp. 
12, 18, 28. https://ipbes.net/global-assessment (accessed Dec 8, 2021). 
134 CARB 2018 LCFS Final EA, pp. 120, 172-173. 
135 CARB 2018 LCFS Final EA, pp. 110 – 120.  
136 See Petrenko, C., Paltseva, J., and Searle, S. Ecological Impacts of Palm Oil Expansion in Indonesia, 
International Council on Clean Transportation, Jul 2016. https://theicct.org/sites/default/files/publications/Indonesia-
palm-oil-expansion_ICCT_july2016.pdf (accessed Dec 8, 2021).  
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oil.  Fires clearing the way for a palm oil plantation are a major source of air pollution that 
adversely affect human health; agrochemicals associated with palm oil plantations are dangerous 
for terrestrial and aquatic ecosystems.137  Palm oil production also proliferates in highly 
productive biodiversity hotspots like Indonesia and the Brazilian Amazon, where massive 
deforestation and attendant species loss can dramatically affect both global biodiversity and the 
climate.138   
 

F. Land Use Conversions Caused by the Project Will Have Significant Climate 
Impacts 

 
The County failed to address evidence that increased use of food crop or food system 

feedstocks like palm and soybean oil have resulted in net increases in greenhouse gas emissions.  
As noted above, while the LCFS takes into account climate impacts resulting from land use 
change in its CI calculations, those calculations are expressly not intended to substitute for 
project-level analysis of impacts.  

 

As described in the previous subsection, when the increased consumption of palm and 
soybean oil results in the clearing of more land or deforestation to grow more of those crops, it 
leads to the counterproductive destruction of natural carbon sinks.  This expansion of soy 
production not only results in carbon loss from the destruction of vegetation and upheaval of 
high carbon stock soil, but also the loss of future sequestration capabilities.  Available analysis 
suggests that a significant fraction of cropland expansion in general, and soy expansion in 
particular, continues to occur at the expense of carbon-sequestering forests, especially in South 
America.139  Greenhouse gas emissions induced by land use changes from increased demand for 
food crop or food system-based feedstock also occur in the United States.  One recent study 
concluded “perhaps surprisingly—that despite the dominance of grassland conversion in the US, 
emissions from domestic [land use change] are greater than previously thought.”140  More than 
90% of emissions from grassland conversions came from soil organic carbon stocks (SOC).141  
Due to the longtime accumulation time of the SOCs, those emissions may be impossible to 
mitigate on a time scale relevant to humans.142   

 
Domestic and global climate impacts from land use changes are interconnected because 

the feedstock are tied to a global food system.  For example, even if the feedstock source is 
domestic, the increase in soybean oil demand will result in increases in palm oil production 
expansion as described above—ultimately resulting in substantial increases in GHG 
emissions.143   As a result, modeled soy-based biofuel net carbon emissions are, at best, virtually 
the same as fossil diesel, with even worse climate impacts for greater quantities of soy-based 

 
137 Id., pp. 7-11. 
138 Id.  
139 Malins 2019, pp. 5.  
140 Spawn, S. et al. Carbon emissions from cropland expansion in the United States Environ. Res. Lett. 14 045009, 
2019. https://iopscience.iop.org/article/10.1088/1748-9326/ab0399 (accessed Dec 11, 2021). 
141 Spawn 2019, pp. 5. 
142 Spawn 2019, pp. 7, 9. 
143 Malins, C. Driving deforestation: The impact of expanding palm oil demand through biofuel policy, 2018. 
http://www.cerulogy.com/wp-content/uploads/2018/02/Cerulogy_Driving-deforestation_Jan2018.pdf (accessed Dec 
12, 2021); see also Malins 2020, pp. 57; see generally Searle 2018. 
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biofuel produced.144  These estimates suggest the DEIR has dramatically overstated the potential 
GHG benefits of the Project.     
 

G. The County Should Have Taken Steps to Mitigate ILUC Associated with the Project 
by Capping Feedstock Use 

 
The County should have considered a feedstock cap as a mitigation measure for land use 

impacts, but did not.145  The one mitigating measure it did mention, best management practices 
(BMPs), has no meaningful application here. 

 
Best Management Practices: BMPs for feedstock crops should have been considered 

and included as a mitigation measure. The 2018 LCFS EA indicates that CARB anticipated local 
governments like the County to use their land use authority to mitigate projects by requiring 
feedstock sources to be developed under Best Management Practices specific to the ecological 
needs of feedstock origins.  In particular, CARB left localities with land use authority to consider 
BMPs to mitigate long-term effects on hydrology and water quality related to changes in land 
use and long-term operational impacts to geology and soil associated with land use changes. 146   
 

Feedstock Cap: To guard against the severe environmental impacts associated with the 
inevitably induced land use changes, the County should set capped feedstock volume, at a level 
that would prevent significant ILUC impacts.  The DEIR should have considered both caps on 
individual feedstocks, and an overall cap on feedstock volume.   Such limits would be based on 
an ILUC assessment of each potential feedstock and total combinations of feedstock.  In 
particular, the County should take steps to ensure that California does not consume a 
disproportionate share of available feedstock, in exceedance of its per capita share, in accordance 
with the prudent assumptions in CARB’s climate modeling.147   
 
V. THE DEIR FAILS TO ASSESS AND MITIGATE PROCESS SAFETY RISKS 

ASSOCIATED WITH RUNNING BIOFUEL FEEDSTOCKS148 
 

The Scoping Comments described how processing vegetable or animal-derived biofuel 
feedstocks in a hydrotreater or hydrocracker creates significant refinery-wide process hazards 
beyond those that attend crude oil refining.  That information was disregarded and not addressed 
in the DEIR.  It is essential that the DEIR address the process safety risks described in the 
subsections below, and evaluate their potential impact on human health.   

 
144 Malins 2020a, pp. 57. 
145 See e.g., Mitigation B.2.b: Agricultural and Forest Resource Impacts Related to Feedstock Cultivation; 
Mitigation Measure B.7.b Long-Term Operational Impacts to Geology and Soil Associated with Land Use Changes; 
Mitigation B.10.b: Long-Term Effects on Hydrology and Water Quality Related to Changes in Land Use, Mitigation 
B.11.b: Long-Term Operational Impacts on Land Use Related to Feedstock Production.  
146 See Mitigation Measure B.7.b Long-Term Operational Impacts to Geology and Soil Associated 
with Land Use Changes; Mitigation B.10.b: Long-Term Effects on Hydrology and Water Quality Related to 
Changes in Land Use.  
147 California Air Resources Board, PATHWAYS Biofuel Supply Module, Technical Documentation for Version 
0.91 Beta, Jan 2017, pp. 9 https://ww2.arb.ca.gov/sites/default/files/classic/cc/scopingplan/bfsm_tech_doc.pdf.  
148 Supplemental information in support of this analysis is provided in Karras 2021c accompanying this comment, in 
the section entitled “The Deir Does Not Provide A Complete or Accurate Analysis of Process Hazards and Does Not 
Identify, Evaluate, or Mitigate Significant Potential Project Hazard Impacts.” 
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A. The Project Could Worsen Process Hazards Related to Exothermic Hydrogen 

Reactions  
 
Running biofuel feedstocks risks additional process safety hazards even beyond those 

associated with processing crude oil.  This is because the extra hydrogen that must be added to 
convert the new biofuel feedstock to hydrocarbon fuels generates more heat in process reactions 
that occur under high pressure and are prone to runaway reactions.  The reaction is exothermic: it 
generates heat.  When it creates more heat, the reaction can feed on itself, creating more heat 
even faster.149   
 

The reason for the increased heat, and hence risk, is that the removal of oxygen from 
triacylglycerols of fatty acids in the biofuel feed, and saturating the carbon atoms in that feed to 
remove that oxygen without creating unwanted carbon byproducts that cannot be made into 
biodiesel and foul the process catalyst, require bonding that oxygen and carbon with a lot more 
hydrogen.  The Project would use roughly nine times more hydrogen per barrel biorefinery feed 
than the average petroleum refinery needs from hydrogen plants per barrel crude.150  Reacting 
more hydrogen over the catalyst in the hydrotreating or hydrocracking reactor generates more 
heat faster.151  This is a well-known hazard in petroleum processing, that manifests frequently in 
flaring hazards152 when the contents of high-pressure reactor vessels must be depressurized153 to 
flares in order to avoid worse consequences that can and sometimes have included destruction of 
process catalyst or equipment, dumping gases to the air from pressure relief valves, fires and 
explosions.  The extra hydrogen reactants in processing the new feedstocks increase these 
risks.154   

 
B. The Project could Worsen Process Hazards Related to Damage Mechanisms Such as 

Corrosion, Gumming, and Fouling 
 
The severe processing environment created by the processing of new feedstocks for the 

Project also can be highly corrosive and prone to side reactions that gum or plug process flows, 
leading to frequent or even catastrophic equipment failures.  Furthermore, depending on the 

 
149 Robinson and Dolbear, “Commercial Hydrotreating and Hydrocracking. In Hydroprocessing of heavy oils and 
residua,” 2007.  Ancheyta and Speight, eds.  CRC Press, Taylor and Francis Group: Boca Raton, FL, pp. 308, 309.   
150  The Project could consume 2,220–3,020 standard cubic feet of H2 per barrel of drop-in biodiesel feed processed. 
Karras, 2021a. Changing Hydrocarbons Midstream (Attached hereto).  Operating data from U.S. petroleum 
refineries during 1999–2008 show that nationwide petroleum refinery usage of hydrogen production plant capacity 
averaged 272 cubic feet of H2 per barrel crude processed.  Karras, 2010. Environ. Sci. Technol. 44(24): 9584 and 
Supporting Information.  (See data in Supporting Information Table S-1.) 
https://pubs.acs.org/doi/10.1021/es1019965.    
151 van Dyk et al., 2019. Biofuels Bioproducts & Biorefining 13: 760–775. See p. 765 (“exothermic reaction, with 
heat release proportional to the consumption of hydrogen”). https://onlinelibrary.wiley.com/doi/10.1002/bbb.1974.  
152 Flaring causal analyses, various dates.  Reports required by Bay Area Air Quality Management District 
Regulation 12, Rule 12, including reports posted at https://www.baaqmd.gov/about-air-quality/research-and-
data/flare-data/flare-causal-reports and reports for incidents predating those posted at that link. 
153 Chan, 2020. www.burnsmcd.com/insightsnews/tech/converting-petroleum-refinery-for-renewable-diesel.  See p. 
2 (“emergency depressurization” capacity required).  
154 van Dyk et al., 2019 as cited above at 765 (“heat release proportional to the consumption of hydrogen”); and 
Chan, 2020 as cited above at 2 (“significantly more exothermic than petroleum diesel desulfurization reactions”). 
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contaminants and processing byproducts of the particular Project feedstock chosen, it could 
create new damage mechanism hazards or exacerbate existing hazards to a greater degree.  As 
Chan notes:  

 
Feedstock that is high in free fatty acids, for example, has the potential to create a 
corrosive environment.  Another special consideration for renewable feedstocks is the 
potential for polymerization ... which causes gumming and fouling in the equipment ... 
hydrogen could make the equipment susceptible to high temperature hydrogen attack ... 
[and drop-in biodiesel process] reactions produce water and carbon dioxide in much 
larger quantities than petroleum hydrotreaters, creating potential carbonic acid corrosion 
concerns downstream of the reactor.155  

 
C. Significant Hazard Impacts Appear Likely Based on Both Site-Specific and Global 

Evidence 
 
Site-specific evidence shows that despite current safeguards, hydrogen-related hazards 

frequently contributed to significant flaring incidents, even before the worsening of hydro-
conversion intensity and hydrogen-related process safety hazards which could result from the 
Project.  Causal analysis reports for significant flaring from unplanned incidents indicate that at 
least 52 hydrogen-related process safety hazard incidents occurred at the Refinery from January 
2010 until it closed on 28 April 2020.156  This is a conservative estimate, since incidents can 
cause significant impacts without environmentally significant flaring, but still represents, on 
average, another hydrogen-related hazard incident at the Refinery every 70 days.  Moreover, 
considering the Refinery and Marathon Martinez refinery flare data together, sudden unplanned 
or emergency shutdowns of major hydro-conversion or hydrogen production plants occurred in 
84 of these reported incidents.157  Such sudden forced shutdowns of both hydro-conversion and 
hydrogen production plants occurred in 22 of these incidents.158  In other words, incidents 
escalated to refinery-level systems involving multiple plants frequently—a foreseeable 
consequence since both hydro-conversion and hydrogen production plants are susceptible to 
upset when the critical balance of hydrogen production supply and hydrogen demand between 
them is disrupted suddenly.  In four of these incidents, consequences of underlying hazards 
included fires at the Refinery.159      

 
Catastrophic consequences of hydrogen-related hazards are foreseeable based on 

industry-wide reports as well as site-specific evidence.  For example:  
 

 
155 Chan, 2020 as cited above at 3.  
156 Flaring causal analyses, various dates.  Reports required by Bay Area Air Quality Management District 
Regulation 12, Rule 12, including reports posted at https://www.baaqmd.gov/about-air-quality/research-and-
data/flare-data/flare-causal-reports and reports for incidents predating those posted at that link. 
157 Flaring causal analyses as cited above.  Hydro-conversion includes hydrotreating and hydrocracking. 
158 Id.  
159 Flaring causal analyses as cited above. See reports for incidents starting 13 May 2010, 17 February 2011 and 17 
April 2015.   
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• Eight workers are injured and a nearby town is evacuated in a 2018 hydrotreater 
reactor rupture, explosion and fire;160   

• A worker is seriously injured in a 2017 hydrotreater fire that burns for two days and 
causes an estimated $220 million in property damage;161  

• A reactor hydrogen leak ignites in a 2017 hydrocracker fire that causes extensive 
damage to the main reactor;162  

• A 2015 hydrogen conduit explosion throws workers against a refinery structure;163  

• Fifteen workers die, and 180 others are injured, in a series of 2005 explosions when 
hydrocarbons flood a distillation tower during an isomerization unit restart;164  

• A vapor release from a valve bonnet failure in a high-pressure hydrocracker section 
ignites in a major 1999 explosion and fire at the Chevron Richmond refinery;165  

• A worker dies, 46 others are injured, and the surrounding community is forced to 
shelter in place when a release of hydrogen and hydrocarbons under high temperature 
and pressure ignites in a 1997 hydrocracker explosion and fire at the Tosco (now 
Marathon) Martinez refinery;166  

• A Los Angeles refinery hydrogen processing unit pipe rupture releases hydrogen and 
hydrocarbons that ignite in a 1992 explosion and fires that burn for three days;167  

• A high-pressure hydrogen line fails in a 1989 fire which buckles the seven-inch-thick 
steel of a hydrocracker reactor that falls on nearby Richmond refinery equipment;168  

• An undetected vessel overpressure causes a 1987 hydrocracker explosion and fire.169 
 
Since the Project’s new feedstock and process system are thus known to worsen the 

underlying conditions that can become (and have become) root causes of hazardous incidents, 
the DEIR should have disclosed, thoroughly evaluated, and mitigated these risks. The DEIR 
should have analyzed, inter alia, the impact of the proposed new feedstock and production 
process on worker safety, community safety, and upset frequency and impacts (including 
increased flaring).   
  

 
160 Process Safety Integrity, Refining incidents; https://processsafetyintegrity.com/incidents/industry/refining ; see 
Bayernoil Refinery Explosion, January 2018.  
161 Process Safety Integrity as cited above; see Syncrude Fort McMurray Refinery Fire, March 2017.  
162 Process Safety Integrity as cited above; see Sir Refinery Fire, January 2017.  
163 Process Safety Integrity as cited above; see Petrobras (RLAM) Explosion, January 2015.  
164 Process Safety Integrity as cited above; see BP Texas City Refinery Explosion, March 2005.  
165 Process Safety Integrity as cited above; see Chevron (Richmond) Refinery Explosion, March 1999.  
166 Process Safety Integrity as cited above; see Tosco Avon (Hydrocracker) Explosion, January 1997.  
167 Process Safety Integrity as cited above; see Carson Refinery Explosion, October 1992.  
168 Process Safety Integrity as cited above; see Chevron (Richmond) Refinery Fire, April 1989.  
169 Process Safety Integrity as cited above; see BP (Grangemouth) Hydrocracker Explosion, March 1987.  
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D. Process Operation Mitigation Measures Can Reduce but Not Eliminate Process 
Safety Hazard Impacts 
 
There are procedures to control the reaction heat, pressure – including through process 

operation measures such as quenching between catalyst beds in the reactor and careful control of 
how hot the reactor components get, how much hydrogen is added, how much feed is added, and 
how long the materials remain in the reactor, preventing hot spots from forming inside of it, and 
intensive monitoring for equipment damage and catalyst fouling.  These measures should have 
been considered in the DEIR as mitigation for process safety impacts, but were not.  

 
However, such analysis would also need to account for the fact that these measures are 

imperfect at best, and rely on both detailed understanding of complex process chemistry and 
monitoring of conditions in multiple parts of the process environment.  Both those conditions are 
difficult to attain in current petroleum processing, and even more difficult with new feedstocks 
with which there is less current knowledge about the complex reactions and how to monitor them 
when the operator cannot “see” into the reactor very well during actual operation; and cannot 
meet production objectives if production is repeatedly shut down in order to do so.  

 
In fact, the measures described above are “procedural safeguards,”170 the least effective 

type of safety measure in the “Hierarchy of Hazard Control”171 set forth in California process 
safety management policy for petroleum refineries.172  It would also in principle be possible to 
add automated shutdown control logic systems to these procedural safeguards before it closed 
the refinery, as Marathon proposes to do in its similar biofuel conversion, but these are “active 
safeguards,”173 the next least effect type of safety measure in the Hierarchy of Hazard Control.  
Similarly, it would be possible to replace some of the vessel and piping linings of its old 
Refinery equipment, which would be repurposed for the Project, with more corrosion-resistant 
metallurgy—an added layer of protection in those parts of the biorefinery where this proposal 
might be implemented, and a tacit admission that potential hazards of processing its proposed 
feedstock are a real concern.  This type of measure is a “passive safeguard,”174 the next least 
effective type of measure in the Hierarchy of Hazard Control, after procedural and active 
safeguards.   Both of these measures, and others like them, should have been considered; but 
their effectiveness is limited. 

 

 
170 Procedural safeguards are policies, operating procedures, training, administrative checks, emergency response 
and other management approaches used to prevent incidents or to minimize the effects of an incident. Examples 
include hot work procedures and emergency response procedures.  California Code of Regulations (CCR) § 5189.1 
(c).   
171 This Hierarchy of Hazard Control ranks hazard prevention and control measures “from most effective to least 
effective [as:] First Order Inherent Safety, Second Order Inherent Safety, and passive, active and procedural 
protection layers.”  CCR § 5189.1 (c).  
172 We note that to the extent this state policy, the County Industrial Safety Ordinance, or both may be deemed 
unenforceable with respect to biorefineries which do not process petroleum, that only further emphasizes the need 
for full analysis of Project hazard impacts and measures to lessen or avoid them in the DEIR.  
173 Active safeguards are controls, alarms, safety instrumented systems and mitigation systems that are used to detect 
and respond to deviations from normal process operations; for example, a pump that is shut off by a high-level 
switch.  CCR § 5189.1 (c). 
174 See CCR § 5189.1 (c). 
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Importantly, and perhaps most telling, Phillips 66 proposes to repurpose and continue to 
use the flare system of its closed refinery for this Project. DEIR at 3-29. Rather than eliminating 
underlying causes of safety hazard incidents or otherwise preventing them, refinery flare systems 
are designed to be used in procedures that minimize the effects of such incidents.175  This is a 
procedural safeguard, again the least effective type of safety measure.176  The flares would 
partially mitigate incidents that, in fact, are expected to occur if the Project is implemented, but 
flaring itself causes acute exposure hazards.  And as incidents caused by underlying hazards that 
have not been eliminated continue to recur, they can eventually escalate to result in catastrophic 
consequences.  In essence, the Project description itself demonstrates the need to address process 
hazards that site-specific data show to be potentially significant and the DEIR fails to address. 

 
E. The DEIR Should Have Evaluated the Potential for Deferred Mitigation of Process 

Hazards 
 
 The DEIR should have considered available means to address the Project design, and 
impose appropriate conditions and limitations, to mitigate process safety hazards.  Examples of 
potential mitigation measures that should have been considered (in addition to the process 
measures referenced above of limited effectiveness) include the following:   
 

 Feedstock processing hazard condition.  The County could adopt a Project condition to 
forgo or minimize the use of particularly high process hydrogen demand feedstocks.  
Since increased process hydrogen demand would be a causal factor for the significant 
process hazard impacts and some HEFA feedstocks increase process hydrogen demand 
significantly more than other others, avoiding feedstocks with that more hazardous 
processing characteristic would lessen or avoid the hazard impact.   

 Product slate processing hazard condition.  The County could adopt a Project condition 
to forgo or minimize particularly high-process hydrogen demand product slates.  
Minimizing or avoiding HEFA refining to boost jet fuel yield, which significantly 
increases hydrogen demand, would thereby lessen or avoid further intensified hydrogen 
reaction hazard impacts.         

 Hydrogen input processing hazard condition.  The County could adopt a Project 
condition to limit hydrogen input per barrel, which could lessen or avoid the process 
hazard impacts from particularly high-process hydrogen demand feedstocks, product 
slates, or both.   

 Hydrogen backup storage processing hazard condition.  The County could adopt a 
Project condition to store hydrogen onsite for emergency backup use.  This would lessen 
or avoid hydro-conversion plant incident impacts caused by the sudden loss of hydrogen 
inputs when hydrogen plants malfunction, a significant factor in escalating incidents.  

Commenters are not necessarily recommending these particular measures.  However, these and 
any other options for mitigating process hazards through design or other conditions should have 
been considered, and were not.  

 

 
175 See BAAQMD regulations, § 12-12-301.  Bay Area Air Quality Management District: San Francisco, CA.  
176 See Procedural Measure and Hierarchy of Hazard Control definitions under CCR § 5189.1 (c) in the notes above.  
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VI. THE DEIR INADEQUATELY DISCLOSES AND ADDRESSES PROJECT 
GREENHOUSE GAS AND CLIMATE IMPACTS 

 
 The DEIR analysis of greenhouse gas (GHG) emissions and climate impacts suffers from 
the same baseline-related flaw as numerous other subjects in the document, i.e., it determines 
emission impacts from a baseline of continuing crude oil production as opposed to actual current 
shutdown conditions.  Based on the flaw alone, the DEIR analysis of GHG emissions impacts 
must be revised to incorporate the correct baseline.   
 
 However, even aside from this major flaw, the DEIR’s analysis of GHG and climate 
impacts is deficient.  The document identifies as significance criteria both (1) whether the Project 
would generate significant GHG emissions, and (2) whether it would “conflict with an applicable 
plan, policy or regulation adopted for the purpose of reducing the emissions of GHG.”  DEIR at 
3.8-19.  The DEIR fails to adequately evaluate the first significance criterion because it fails to 
account for potentially increased GHG emissions associated with the processing of varying 
biofuel feedstocks.  It also fails to adequately evaluate the second significance criterion, because 
it ignores the potential downstream impact of a significant increase in biofuel production on state 
and local climate goals.  As noted in the Scoping Comments but not addressed in the DEIR at all, 
those goals include an increase in use of battery electric vehicles to electrify the state’s 
transportation sector and decrease use of combustion fuels177; as well as a “Diesel Free by ‘33” 
pledge promoted by BAAQMD and entered into by Contra Costa County, which commits the 
County to, inter alia, “[u]se policies and incentives that assist the private sector as it moves to 
diesel-free fleets and buildings.”178  The DEIR further fails to identify the significant shifting of 
GHG emissions from California to other jurisdictions that would likely occur as a consequence 
of the Project.   
 
 The following sections address the various potential conflicts between the Project and 
state and local plans, policies, and regulations adopted for the purpose of reducing GHG 
emissions that render the Project’s impacts potentially significant, but which the DEIR 
nonetheless failed to consider.   
 

A. The DEIR Air Impacts Analysis Fails to Take Into Account Varying GHG 
Emissions from Different Feedstocks and Crude Slates 

 
The following subsections discuss ways in which Project GHG emissions vary widely 

with feedstock choice, as well as reasons why those emissions may increase rather than decrease 
over the comparable crude oil refining emissions.  
  

 
177 Executive Order N-79-20 dated September 23, 2020, available at https://www.gov.ca.gov/wp-
content/uploads/2020/09/9.23.20-EO-N-79-20-text.pdf.  
178 See https://dieselfree33.baaqmd.gov/ (landing page), https://dieselfree33.baaqmd.gov/statement-of-purpose (text 
of the pledge), https://dieselfree33.baaqmd.gov/signatories (signatories).  
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1. Processing Biofuel Feedstock Instead of Crude Oil Can Increase Carbon Emission 
Intensity of the Refining Process 

 
 The DEIR did not address the fact that the process of refining biofuel feedstocks is 
significantly more carbon intense than crude oil refining.  This increased carbon intensity has 
primarily to do with the fact that HEFA feedstocks have vastly more oxygen in them than crude 
oil – and hence require more hydrogen production to remove that oxygen. The oxygen content of 
the various proposed Project feedstocks is approximately 11 wt. % (Table 1), compared with 
refining petroleum crude, which has virtually no oxygen.  Oxygen would be forced out of the 
HEFA feedstock molecules by bonding them with hydrogen to make water (H2O), which then 
leaves the hydrocarbon stream. This process consumes vast amounts of hydrogen, which must be 
manufactured in amounts that processing requires.  The deoxygenation process chemistry further 
boosts HEFA process hydrogen demand by requiring saturation of carbon double bonds. 
 

These “hydrodeoxygenation” (HDO) reactions are a fundamental change from petroleum 
refining chemistry.  This new chemistry is the main reason why—despite the “renewable” label 
Phillips 66 has chosen—its biorefinery could emit more carbon per barrel processed than 
petroleum refining.  That increase in the carbon intensity of fuels processing would be directly 
connected to the proposed change in feedstock. 
 

Table 1.  Impact of Project Feedstock Choice on CO2 Emissions from Hydrogen Production for 
Phillips 66 Project Targeting Diesel: Estimates based on readily available data. 

t/y: metric tons/year      kg: kilogram      b: barrel, 42 U.S. gallons 

 Feedstock  Difference 
 Tallow Soy oil Fish oil  Soy oil–tallow Fish oil–tallow 

Processing characteristics a       
Oxygen content (wt. %) 11.8 11.5 11.5  – 0.3 – 0.3 
H2 for saturation (kg H2/b) 0.60 1.58 2.08  + 0.98 + 1.48 
H2 for deoxygenation (kg H2/b) 4.11 4.11 4.13  0.00 + 0.02 
Other H2 consumption (kg H2/b) 0.26 0.26 0.26  0.00 0.00 

Process H2 demand (kg H2/b) 4.97 5.95 6.47  0.98 1.50 

Hydrogen plant emission factor       
HEFA mixed feed (g CO2/g H2) a  9.82 9.82 9.82    
Methane feed (g CO2/g H2) b 9.15 9.15 9.15    

Hydrogen plant CO2 emitted       
HEFA mixed feed (t/y) a 1,420,000 1,710,000 1,850,000  290,000 430,000 
Methane feed (t/y) b 1,330,000 1,590,000 1,730,000  260,000 400,000 

a. Data from HEFA feedstock-specific composition analysis based on multiple feed measurements, process analysis for HEFA 
hydro-conversion process hydrogen demand, and emission factor based on median SF Bay Area hydrogen plant verified design 
performance and typical expected HEFA process hydrogen plant feed mix. From Karras, 2021b.  See also Karras, 2021a.   
b. Data from Sun et al. for median California merchant steam methane reforming hydrogen plant performance. Sun et al., 2019. 
Criteria Air Pollutants and Greenhouse Gas Emissions from Hydrogen Production in U.S. Steam Methane Reforming Facilities. 
Environ. Sci. Technol. 53: 7103–7113. https://pubs.acs.org/doi/10.1021/acs.est.8b06197  Note that these steam methane 
reforming plant data are shown for context. Steam reforming of HEFA byproduct propane can be expected to increase direct 
emissions from the steam reforming and shift reactions. Karras, 2021a. Mass emissions based on 80,000 b/d project capacity. 
Fish oil values shown are based on Menhaden.   
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 Hydrogen must be added to bond with oxygen in HEFA feeds and thereby remove the 
oxygen in them, and to bond  with carbon atoms in fatty acids in order to facilitate  this 
deoxygenation of the feed carbon chains converted to hydrocarbons.  This increases the 
hydrogen needed for the proposed HEFA179 processing over and above the hydrogen that was 
needed for the crude refining that formerly took place at the Refinery.  Deoxygenation is the 
major driver of this high process hydrogen demand, but HEFA feeds are consistently high in 
hydrogen, while some have more carbon double bonds that must be “saturated” first, and thus 
higher saturation hydrogen demand, than other feeds.  Table 1 shows both of these things.   
  

The DEIR – to the extent it considers past petroleum refining emissions in its analysis – 
must consider the air emissions impact of increased hydrogen use.  Oxygen-rich HEFA 
feedstocks force increased hydrogen production – and attendant hydrogen production emissions -
- by a proportional amount.  These emissions are significant, because Phillips 66 proposes to 
make that hydrogen in existing fossil fuel hydrogen plants.  This hydrogen steam reforming 
technology is extremely carbon intensive.  It burns a lot of fuel to make superheated high-
pressure steam mixed with hydrocarbons at temperatures up to 1,400–1,900 ºF.  And on top of 
those combustion emissions, its “reforming” and “shift” reactions produce hydrogen by taking it 
from the carbon in its hydrocarbon feed.  That carbon then bonds with oxygen to form carbon 
dioxide (CO2) that emits as well.  Making the vast amounts of hydrogen needed for Project 
processing could cause CO2 emissions from Project hydrogen plants alone to exceed a million 
tons each year. 

The resulting carbon intensity difference between crude oil refining and biofuel refining is 
striking. CO2 emissions from U.S. petroleum refineries averaged 41.8 kg per barrel crude feed 
from 2015-2017 (the most recent data available).1  By contrast, HEFA production emits 55-80 kg 
per barrel biomass feed  associated with increased hydrogen production alone – such exceeding  
petroleum refining carbon intensity by 32-91 percent. Beyond the hydrogen-production driver of 
increased carbon intensity, additional CO2 would emit from fuel combustion for energy to heat 
and pressure up HEFA hydro-conversion reactors, precondition and pump their feeds, and distill, 
then blend their hydrocarbon products.180   
 

2. GHG Emissions Impacts Vary With Different Potential Feedstocks    
 
 Crucially, feeds that the Project targets, such as tallow and SBO - and some that it does 
not but may nonetheless potentially use such as fish oil - require hydrogen for processing to 
significantly different degrees.  Table 1 shows this difference in weight percent, a common 
measure of oil feed composition.  The 0.98 kilograms per barrel feed difference in hydrogen 
saturation between soy oil and tallow is why processing soy oil requires that much more 
hydrogen per barrel of Project feed (0.98 kg/b). Table 1.  Similarly, the 1.48 kg/b difference 

 
179 As noted in previous sections, the type of drop-in biofuel technology proposed is called “Hydrotreating Esters 
and Fatty Acids” (HEFA). 
180 Karras, 2021. Unverified potential to emit calculations provided by one refiner1 suggest that these factors could 
add ~21 kg/b to the 55-80 kg/b from HEFA steam reforming.  This ~76–101 kg/b HEFA processing total would 
exceed the 41.8 kg/b carbon intensity of the average U.S. petroleum refinery by ~82-142 percent.  Repurposing 
refineries for HEFA biofuels production using steam reforming would thus increase the carbon intensity of 
hydrocarbon fuels processing.  See supporting material for Karras, 2021a 
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between fish oil and tallow requires 1.48 more kilograms of hydrogen per barrel to make so-
called “renewable” diesel from fish oil than to make it from tallow. Id.   
 

Thus, feedstock choice would drive the magnitude of carbon emissions to a significant 
degree. Id.  For instance, to the extent Phillips 66 runs SBO, Project hydrogen plants could emit 
approximately 290,000 metric tons more CO2 each year than if it runs tallow.  Id.  This 290,000 
t/y excess would exceed the emissions significance threshold for greenhouse gases in the DEIR, 
10,000 metric tons/year CO2e,181 by 28 times.  And if Phillips 66 were to run fish oil, another 
potential feedstock not specifically targeted but also not excluded, the estimates in Table 1 
suggest that Project hydrogen plants could emit 430,000 tons/year more CO2 than if it runs 
tallow, or 42 times that significance threshold.  Thus, available evidence indicates that the choice 
among Project feedstocks itself could result in significant emission impacts.  Therefore, 
emissions from each potential feedstock should be estimated in the EIR.  
 
 The CO2 emissions estimates in Table 1 are relatively robust and conservative, though the 
lack of project-specific details disclosed in the DEIR described in Section II still raises questions 
a revised County analysis should answer.  The carbon intensity estimate for HEFA hydrogen 
production is remarkably close that for steam methane reforming, as expected since hydrocarbon 
byproducts of HEFA refining, when mixed with methane in project hydrogen plants, would form 
more CO2 per pound of hydrogen produced than making that hydrogen from methane alone.    
The estimate may indeed turn out to be too low, given the variability in hydrogen plant emissions 
generally,182 and the tendency of older plant designs to be less efficient and higher emitting. The 
DEIR should have evaluated this part of Project processing emissions using data for the 
Refinery’s hydrogen plants that would be used by the Project; and Phillips 66 should have been 
required to provide detailed data on those plants to support this estimate.  
 
 Feedstock choices can impact other greenhouse gases as well through varying hydrogen 
demand.  In addition to the potential for feedstock-driven increases in emissions of CO2, the 
proposed hydrogen production would emit methane, a potent greenhouse gas that also 
contributes to ozone formation, via “fugitive” leaks or vents.  Aerial measurements and 
investigations triggered by those recent measurements suggest, further, that methane emissions 
from hydrogen production have been underestimated dramatically.183   
 
 Crucially as well, making a different product slate can increase GHG emissions from the 
same feedstock.  This is why, for example, the California Air Resources Board estimates a 
different carbon intensity for refining gasoline, diesel, or jet fuel from the same crude feed.  
Targeting jet fuel instead of drop-in diesel production from the same vegetable oil or animal fat 

 
181 See Chevron Refinery Modernization Project EIR. SCH # 2001062042. 2014. City of Richmond, CA. See esp. 
pp. 4.8-11, 4.8-12, 4.8-18, 4.8-19, 4.8-24, 4.8-27, 4.8-28, 4.8-38, 4.8-70 (10,000 metric tons/yr significance 
threshold). 
182 Sun et al., 2019. Criteria Air Pollutants and Greenhouse Gas Emissions from Hydrogen Production in U.S. Steam 
Methane Reforming Facilities. Environ. Sci. Technol. 53: 7103–7113. 
https://pubs.acs.org/doi/10.1021/acs.est.8b06197 .  
183 Guha et al., 2020. Environ. Sci. Technol. 54: 9254–9264 and Supporting Information.  
https://dx.doi.org/10.1021/acs.est.0c01212  
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feed could increase processing emissions significantly.184  Thus, since differences between 
potential Project feedstocks and Project products could each increase emissions independently or 
in combination, the DEIR should have estimated emissions for each potential Project feedstock 
for product slates targeting both diesel and jet fuel.  
 
 Thus, processing emissions of GHGs should have been estimated in the DEIR for each 
potential Project feedstock and product slate, or range of product slates, proposed to be 
manufactured from it, including a reasonable worst case scenario. 
 

B. The DEIR Failed to Consider the Impact of Biofuel Oversupply on Climate Goals 

California has implemented a series of legislative and executive actions to reduce greenhouse gas 
emissions (GHGs) and address climate change. Two flagship bills were aimed at directly 
reducing GHG emissions economy wide: AB32, which called for reductions in GHG emissions 
to 1990 levels by 2020;185 and SB32, which calls for reductions in GHG emissions to 40% below 
1990 levels by 2030.186 Following this, California Executive Order S-3-05 calls for a reduction in 
GHG emissions to 80% below 1990 levels by 2050.187 Finally, Executive Order B-55-18 calls for 
the state “to achieve carbon neutrality as soon as possible, but no later than 2045, and achieve 
and maintain net negative emissions thereafter.”188  
 
 In order to meet these legislative and executive imperatives, numerous goals have been 
set to directly target the state’s GHG emissions just in the last two years: for 100% of light-duty 
vehicle (LDV) sales to be zero-emission vehicles (ZEVs) by 2035; for 100% of medium- and 
heavy-duty vehicle (MDV and HDV) sales to be ZEVs by 2045;189 for a ban on hydraulic 
fracturing by 2024; and for an end to all state oil drilling by 2045.  
 
 Such goals, both the ZEV sales mandates that target liquid combustion fuel demand and 
the proposed bans on petroleum extraction that target supply, point to the need to transition from 
petroleum-based transportation fuels to sustainable alternatives. The DEIR frames biofuels as a 
means to reduce reliance on “traditional” transportation fuels, the original purpose of the LCFS.  
DEIR at 3.8-13. It insists that this Project is a necessary fulfillment of the 2017 Scoping Plan and 
LCFS.  DEIR at 3.8-22.  However, the 2017 Scoping Plan targets do not distinguish between fuel 
technologies (e.g. HEFA v. Fischer-Tropsch) or feedstock (crop-based lipid v. cellulosic).  Yet 

 
184 Seber et al., 2014. Biomass and Bioenergy 67: 108–118. http://dx.doi.org/10.1016/j.biombioe.2014.04.024. See 
also Karatzos et al., 2014. Report T39-T1, IEA Bioenergy Task 39. IEA ISBN: 978-1-910154-07-6. (See esp. p. 57; 
extra processing and hydrogen required for jet fuel over diesel.)   https://task39.sites.olt.ubc.ca/files/2014/01/Task-
39-Drop-in-Biofuels-Report-FINAL-2-Oct-2014-ecopy.pdf See also Karras, 2021b. 
185 Legislative Information, AB-32, California Global Warming Solutions Act of 2006 (Accessed November 29, 
2021), http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_0001-0050/ab_32_bill_20060927_chaptered.html  
186 Legislative Information, SB-32 California Global Warming Solutions Act of 2006: Emissions Limit, (Accessed 
November 29, 2021), from https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB32   
187 Executive Order S-3-05. Executive Department, State of California, Arnold Schwarzenegger, Governor, State of 
California; https://www.library.ca.gov/wp-content/uploads/GovernmentPublications/executive-order-
proclamation/5129-5130.pdf.  
188 Executive Order B-55-18. Executive Department, State of California, Edmund Brown, Governor, State of 
California; https://www.ca.gov/archive/gov39/wp-content/uploads/2018/09/9.10.18-Executive-Order.pdf. 
189 Executive Order N-79-20. Executive Department, State of California, Gavin Newsom, Governor, State of 
California; https://www.gov.ca.gov/wp-content/uploads/2020/09/9.23.20-EO-N-79-20-Climate.pdf  
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feedstock and technology make a significant difference on GHG emissions.  If anything, the 
environmental analysis of the 2017 Scoping Plan, like that of the LCFS, predicted that crop-
based biofuels would need additional Project-specific environmental analysis and mitigation.190   
This cursory invocation of the LCFS fails to address the problem of biofuel volume:  too much 
biofuel production risks interfering with the ZEV goals most recently established by Governor 
Newsom.  The overproduction problem is related in part to the higher carbon intensity of biofuel 
refining as compared to oil refining, and in part to its volume effects on the types, amounts, and 
locations of both zero-emission and petroleum fuels production and use. This problem of 
overproduction is not addressed in the LCFS.  The LCFS, designed to establish incremental per-
barrel impacts, is not set up to address the macro impact of overproduction or overuse of 
combustion fuels on California climate goals.  
 
 In numerous state-sponsored studies, there is acknowledgment of the need to limit our 
biofuel dependence. These studies consistently demonstrate that California’s climate goals 
require a dramatic reduction in the use of all combustion fuels in the state’s transportation sector, 
not just petroleum-based fuels. They indicate the need for biofuel use to remain limited. 
Specifically, pathway scenarios developed by Mahone et al. for the California Energy 
Commission (CEC),191 Air Resources Board (CARB)192 and Public Utilities Commission,193 
Austin et al. for the University of California,194 and Reed et al. for UC Irvine and the CEC58 add 
semi-quantitative benchmarks to the 2050 emission target for assessing refinery conversions to 
biofuels.  They join other work in showing the need to decarbonize electricity and electrify 

 
190 California Air Resources Board. Appendix F: Final Environmental Analysis for The Strategy for Achieving 
California’s 2030 Greenhouse Gas Target, pp. 56, 
https://ww2.arb.ca.gov/sites/default/files/classic/cc/scopingplan/2030sp_appf_finalea.pdf. 
 
191 Mahone et al., 2018. Deep Decarbonization in a High Renewables Future: Updated results from the California 
PATHWAYS Model; Report CEC-500-2018-012. Contract No. EPC-14-069. Prepared for California Energy 
Commission. Final Project Report.  Energy and Environmental Economics, Inc.: San Francisco, CA. 
https://ww2.energy.ca.gov/2018publications/CEC-500-2018-012/CEC-500-2018-012.pdf 
192 Mahone et al., 2020. Achieving Carbon Neutrality in California: Pathways Scenarios Developed for the 
California Air Resources Board, California Air Resources Board, Energy and Environmental Economics, Inc. 
https://ww2.arb.ca.gov/sites/default/files/2020-10/e3_cn_final_report_oct2020_0.pdf 
193 Mahone et al., 2020b. Hydrogen Opportunities in a Low-Carbon Future: An Assessment of Long-Term Market 
Potential in the Western United States; Energy and Environmental Economics, Inc.: San Francisco, CA. Report 
prepared for ACES, a joint development project between Mitsubishi Hitachi Power Systems Americas, Inc. and 
Magnum Development, LLC. Submitted to the California Public Utilities Commission June 2020. 
https://www.ethree.com/?s=hydrogen+opportunities+in+a+low-carbon+future 
194 Austin et al., 2021. Driving California's Transportation Emissions to Zero; Report No.: UC-ITS-2020-65. 
Institute of Transportation Studies, University of California.  DOI: 10.7922/G2MC8X9X. 
https://escholarship.org/uc/item/3np3p2t0 
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transportation.195  Their work evaluates a range of paths to state climate goals,196 analyzes the 
roles of liquid hydrocarbon combustion fuels and hydrogen in this context,197 and addresses 
potential biomass fuel chain effects on climate pathways.198 
 
 Mahone’s study prepared for CARB explored three scenarios for achieving carbon 
neutrality by 2045.199 The scenarios include “The Zero Carbon Energy scenario” which would 
achieve zero-fossil fuel emission by 2045 with minimal use of carbon dioxide removal (CDR) 
strategies, “The High CDR scenario” which would achieve an 80% reduction in gross GHG 
emissions by 2045 but relies heavily on CDR, and “The Balanced scenario” which serves as a 
midpoint between the other two scenarios. Notably, all three of these pathways cut liquid 
petroleum fuel use dramatically, with biofuels replacing only a portion of that petroleum. Chart 3 
illustrates the transportation fuel mix for these three pathways: 
   

 
Chart 3: California Transportation Fuels Mix in 2045: Balanced and “bookend” 
pathways to the California net-zero carbon emissions goal. 
Adapted from Figure 8 in Mahone et al. (2020).200 Fuel shares converted to diesel energy-equivalent gallons based 
on Air Resources Board LCFS energy density conversion factors.  CDR: carbon dioxide removal (sequestration).   

 
195 Mahone et al 2018; Mahone et al. 2020a; Mahone et al. 2020b; Austin et al. 2021; Reed et al., 2020. Roadmap for 
the Deployment and Buildout of Renewable Hydrogen Production Plants in California; Final Project Report CEC-
600-2020-002. Prepared for the California Energy Commission by U.C. Irvine Advanced Power and Energy 
Program. Clean Transportation Program, California Energy Commission: Sacramento, CA. 
https://efiling.energy.ca.gov/getdocument.aspx?tn=233292; Williams et al., 2012. The Technology Path to Deep 
Greenhouse Gas Emissions Cuts by 2050: The Pivotal Role of Electricity. Science 53–59. https://doi.org/DOI: 
10.1126/science.1208365;  Williams et al., 2015. Pathways to Deep Decarbonization in the United States; The U.S. 
report of the Deep Decarbonization Pathways Project of the Sustainable Development Solutions Network and the 
Institute of Sustainable Development and International Relations. Revision with technical supp. Energy and 
Environmental Economics, Inc., in collaboration with Lawrence Berkeley National Laboratory and Pacific 
Northwest National Laboratory. https://usddpp.org/downloads/2014-technical-report.pdf; Williams et al., 2021. 
Carbon-Neutral Pathways for the United States. AGU Advances 2, e2020AV000284. 
https://doi.org/10.1029/2020AV000284.  
196 Mahone et al. 2020a. 
197 Mahone et al. 2018; Mahone et al. 2020a; Mahone et al. 2020b; Austin et al. 2020; Reed et al. 2020.  
198 Mahone et al. 2018; Mahone et al. 2020a; Reed et al. 2020. 
199 Mahone et al., 2020. Achieving Carbon Neutrality in California: Pathways Scenarios Developed for the 
California Air Resources Board, California Air Resources Board, Energy and Environmental Economics, Inc. 
https://ww2.arb.ca.gov/sites/default/files/2020-10/e3_cn_final_report_oct2020_0.pdf 
200 Mahone et al., 2020.  
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Total liquid hydrocarbon combustion fuels for transportation in 2045, including both 

petroleum and biofuels, range among the pathways from approximately 1.6 to 3.3 billion 
gallons/year, with the lower end of the range corresponding to “The Zero Carbon Energy 
scenario,” and the higher end of the range corresponding to “The High CDR scenario.” The 
range represents roughly 9% to 18% of statewide annual petroleum transportation fuels use from 
2013-2017, indicating the planned reduction in liquid hydrocarbon combustion fuels reliance by 
2045.201  Liquid biofuels account for approximately 1.4 to 1.8 billion gallons/year by 2045, 
which is roughly 40% to 100% of liquid transportation fuels use in 2045 depending on scenario, 
with 100% corresponding to “The Zero Carbon Energy Scenario.”  So, in “The Zero Carbon 
Energy Scenario,” the most ambitious of the three, though biofuels constitute the entirety of 
liquid transportation fuel use, liquid transportation fuel use overall is greatly reduced. 
 

These State-commissioned studies suggest limits on the use of biofuels by specifically 
excluding or limiting the production of HEFA (“lipid”) fuels.  PATHWAYS, the primary 
modeling tool for the AB 32 Scoping Plan, now run a biofuels module to determine a least-cost 
portfolio of the biofuel products ultimately produced (e.g. liquid biofuel, biomethane, etc.) based 
on biomass availability.202  Mahone et al. chose to exclude purpose-grown crops because of its 
harmful environmental impacts and climate risks and further limitied the biomass used to in-state 
production in addition to California's population-weighted share of total national waste biomass 
supply.203  Consequently, it was assumed that all California biofuel feedstock should be 
cellulosic residues as opposed to the typical vegetable oil and animal fat HEFA feedstocks. A 
study by Austin et al. meanwhile, in considering pathways to reduce California’s transportation 
emissions, placed a cap on HEFA jet fuel and diesel use to a maximum of 0.5–0.6 and 0.8–0.9 
billion gallons/year, respectively.204  Yet new in-state HEFA distillate (diesel and jet fuel) 
production proposed statewide, with a large share to come from the Refinery, would total 
approximately 2.1 billion gallons/year when fully operational.205 If fully implemented, HEFA 

 
201 Mahone et al., 2020.  
202 E3 introduced a new biofuels module in the model that, unlike previous iterations of the PATHWAYS model, 
endogenously selects least-cost biofuel portfolios given the assumed available biomass. Mahone et al., 2020, 
footnote 2 at 19-20. 
203 See e.g., Mahone et al., 2018. Deep Decarbonization in a High Renewables Future: Updated results from the 
California PATHWAYS Model; Report CEC-500-2018-012. Contract No. EPC-14-069. Prepared for California 
Energy Commission. Final Project Report.  Energy and Environmental Economics, Inc.: San Francisco, CA. 
https://ww2.energy.ca.gov/2018publications/CEC-500-2018-012/CEC-500-2018-012.pdf (“most scenarios apply 
this more restrictive biomass screen to avoid the risk that the cultivation of biomass for biofuels could result in 
increased GHG emissions from natural or working lands.”, pp. 10). 
204 Austin et al., 2021. Driving California's Transportation Emissions to Zero; Report No.: UC-ITS-2020-65. 
Institute of Transportation Studies, University of California.  DOI: 10.7922/G2MC8X9X. 
https://escholarship.org/uc/item/3np3p2t0 
205 Supporting Material Appendix for Changing Hydrocarbons Midstream: Fuel chain carbon lock-in potential of 
crude-to-biofuel petroleum refinery repurposing; prepared for the Natural Resources Defense Council (NRDC) by 
Greg Karras, G. Karras Consulting, www.energy-re-source.com; Application for Authority to Construct Permit and 
Title V Operating Permit Revision for Rodeo Renewed Project: Phillips 66 Company San Francisco Refinery 
(District Plant No. 21359 and Title V Facility # A0016); Prepared for Phillips 66 by Ramboll US Consulting, San 
Francisco, CA. May 2021; Initial Study for: Tesoro Refining & Marketing Company LLC—Marathon Martinez 
Refinery Renewable Fuels Project; received by Contra Costa County Dept. of Conservation and Development 1 Oct 
2020; April 28, 2020 Flare Event Causal Analysis; Tesoro Refining and Marketing Company, subsidiary of 
Marathon Petroleum, Martinez Refinery Plant #B2758; report dated 29 June, 2020 submitted by Marathon to the 
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fuel production could exceed caps of 0.0–1.5 billion gallons/year prescribed by the 
aforementioned state climate pathways. 
 

In both studies, the reason given for limiting HEFA fuel reliance is the difficult-to-predict 
land use emissions associated with HEFA feedstocks. As discussed in the previous subsection,  
HEFA fuels can be associated with significant greenhouse gas emissions, on par with emissions 
from conventional oil production in some cases. Additionally, the refining emissions associated 
with HEFA production impact HEFA fuel cycle emissions—an impact that the DEIR did not 
consider. The carbon intensity of HEFA refining is roughly 180% to 240% of the carbon 
intensity of refining at the average U.S. crude refinery.206 Those refining emission increments 
would then add to the potentially larger effect of overuse of biofuels instead of ZEVs.  

 
Repurposing refineries for HEFA biofuels production using steam reforming would thus 

increase the carbon intensity of hydrocarbon fuels processing when climate goals demand that 
carbon intensities decrease. That could contribute significantly to emissions in excess of the 
needed climate protection and state policy trajectory.  California’s goal of 2050207 goal of 
emissions 80% below 1990 levels by 2050 is equivalent to 86.2 million tons (MT) CO2eq 
emissions in 2050. Given future projections of transportation fuel demand, HEFA diesel and jet 
fuel CO2eq emissions could reach 66.9 Mt per year in 2050. 208  Adding in emissions from 
remaining petroleum fuel production could push emissions to 91 Mt in 2050.209 Total 2050 
emissions could thus be larger than the state target.  
 

Similarly, the goal of carbon neutrality by 2045 either requires no emissions in 2045, or 
for emissions that do occur to be offset by negative emissions technologies such as carbon 
capture and storage (CCS). Relying on HEFA fuels in the future means that there will be 
emissions, so without CCS, carbon neutrality will not be reached. Yet carbon capture and storage 
has not been proven at scale, so it cannot be relied upon to offset HEFA fuel-associated 
emissions to meet mid-century emissions goals. Existing CCS facilities capture less than 1 
percent of global carbon emissions, while CCS pilot projects have repeatedly overpromised and 
underdelivered in providing meaningful emissions reductions.210 Therefore, repurposing idled 
petroleum refinery assets for HEFA biofuels will cause us to miss key state climate benchmarks.  

 

 
Bay Area Air Quality Management District: San Francisco, CA. https://www.baaqmd.gov/about-air-
quality/research-and-data/flare-data/flare-causal-reports; Paramount Petroleum, AltAir Renewable Fuels Project 
Initial Study; submitted to City of Paramount Planning Division, 16400 Colorado Ave., Paramount, CA.  Prepared 
by MRS Environmental, 1306 Santa Barbara St., Santa Barbara, CA; Brelsford, R. Global Clean Energy lets 
contract for Bakersfield refinery conversion project. Oil & Gas Journal. 2020.  Jan. 9, 2020. 
206 The difference between the upper and lower bounds of that range is driven by the (here undisclosed in the DEIR) 
difference between choices by the refinery to be made by Phillips 66 among  HEFA feeds, and between diesel 
versus jet fuel production targets. Karras, 2021a. 
207 The 80% is required as a direct emission reduction, not a net reduction that may take into consideration negative 
emission measures such as CCS. Executive Order S-3-05. 
208 Karras, 2021a. For context, HEFA hydrogen steam reforming emissions alone could account for some 20 Mt/yr 
or more of this projected 66.9 Mt/yr. 
209 Id. 
210 Center for International Environmental Law, Confronting the Myth of Carbon-Free Fossil Fuels, Why Carbon 
Capture Is Not a Climate Solution (2021), https://www.ciel.org/wp-content/uploads/2021/07/Confronting-the-Myth-
of-Carbon-Free-Fossil-Fuels.pdf. 
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The DEIR’s conclusion that the Project is consistent with state climate directives without 
the analysis described above is a fatal flaw in that conclusion.  A recirculated DEIR must 
evaluate all of the pathway studies and analysis described in this section, and make a 
determination regarding the Project’s consistency with the state’s climate law and policy based 
on all of the factors described in this comment. 
 

C. The DEIR Failed to Consider a Significant Potential GHG Emission Shifting Impact 
Likely to Result from the Project 

 
Despite claims that biofuels have a carbon benefit, the data thus far show that increased 

production of the particular type of biofuel that the Project proposes has actually had the effect of 
increasing total GHG emissions, by simply pushing them overseas.  Instead of replacing fossil 
fuels, adding renewable diesel to the liquid combustion fuel chain in California resulted in 
refiners increasing exports of petroleum distillates burned elsewhere, causing a worldwide net 
increase in GHG emissions.  The DEIR improperly concludes the Project would decrease net 
GHG emissions211 without disclosing this emission-shifting (leakage)  effect.  A series of errors 
and omissions in the DEIR further obscures causal factors in the emission shifting by which the 
Project would cause and contribute to this significant potential impact.    

 
1. The DEIR Fails to Disclose or Evaluate Available Data Which Contradict Its 

Conclusion That the Project Would Result in a Net Decrease in GHG Emissions. 
 
State climate law warns against “a reduction in emissions of greenhouse gases within the 

state that is offset by an increase in emissions of greenhouse gases outside the state.”212  
However, the DEIR fails to evaluate this emission-shifting impact of the Project.  Relevant state 
data that the DEIR failed to disclose or evaluate include volumes of petroleum distillates refined 
in California213 and total distillates—petroleum distillates and diesel biofuels—burned in 
California.214  Had the DEIR evaluated these data the County could have found that its 
conclusion regarding net GHG emissions resulting from the Project was wholly unsupported.   

 
As shown in Chart 4, petroleum distillate fuels refining for export continued to expand in 

California in the last two decades even as biofuel production ramped up in recent years.  It is 
clear from this data that renewable diesel production during those decades   -- originally 
expected to replace fossil fuels – actually merely added a new source of carbon to the liquid 
combustion fuel chain.  Total distillate volumes, including diesel biofuels burned in-state, 
petroleum distillates burned in-state, and petroleum distillates refined in-state and exported to 
other states and nations, increased from approximately 4.3 billion gallons per year to 
approximately 6.4 billion gallons per year between 2000 and 2019.215 216 

 
211 “Project operations would decrease emissions of GHGs that could contribute to global climate change” (DEIR p. 
2-5) including “indirect emissions” (DEIR p. 4.8-258) and “emissions from transportation fuels” (DEIR p. 4.8-266). 
212 CCR §§ 38505 (j), 38562 (b) (8).  
213 CEC, Fuel Watch data.  
214 CARB GHG Inventory Fuel Activity data, 2019 update. 
215 Id.  
216 CEC Fuel Watch. Weekly Refinery Production. California Energy Commission: Sacramento, CA. 
https://ww2.energy.ca.gov/almanac/petroleum_data/fuels_watch/output.php    
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Specifically, crude refining for export (black in the chart) expanded after in-state burning 

of petroleum distillate (olive) peaked in 2006, and the exports expanded again from 2012 to 2019 
with more in-state use of diesel biofuels (dark red and brown).  From 2000 to 2012 petroleum-
related factors alone drove an increase in total distillates production and use associated with all 
activities in California of nearly one billion gallons per year.  Then total distillates production 
and use associated with activities in California increased again, by more than a billion gallons 
per year from 2012 to 2019, with biofuels accounting for more than half that increment.  These 
state data show that diesel biofuels did not, in fact, replace petroleum distillates refined in 
California during the eight years before the Project was proposed.  Instead, producing and 
burning more renewable diesel along with the petroleum fuel it was supposed to replace emitted 
more carbon.   

 
CHART 4  Data from CEC Fuel Watch and CARB GHG Inventory Fuel Activity Data, 2019 update. 

 
 
2. The DEIR  Fails to Consider Exports in Evaluating the Project’s Climate Impact 
 
The DEIR focuses on potential negative effects of reliance on imports if the proposed 

Project is rejected in favor of alternatives,217 while ignoring fuels exports from in-state refineries 
and conditions under which these exports occur – a key factor in assessing the Project’s global 
climate impact, as discussed in the previous subsection.  As a result the DEIR fails to disclose 
that crude refineries here are net fuels exporters, that their exports have grown as in-state and 

 
217 DEIR pp. 5-3 through 5-7, 5-9, 5-10, 5-19, 5-22 through 5-24.  
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West Coast demand for petroleum fuels declined, and that the structural overcapacity resulting in 
this export emissions impact would not be resolved and could be worsened by the Project.  

 
Due to the concentration of petroleum refining infrastructure in California and on the 

U.S. West Coast, including California and Puget Sound, WA, these markets were net exporters 
of transportation fuels before renewable diesel flooded into the California market.218  
Importantly, before diesel biofuel addition further increased refining of petroleum distillates for 
export, the structural over-capacity of California refining infrastructure was evident from the 
increase in their exports after in-state demand peaked in 2006.  See Chart 4.  California refining 
capacity, especially, is overbuilt.219  Industry reactions -- seeking to protect those otherwise 
stranded refining assets through increased refined fuels exports as domestic markets for 
petroleum fuels declined -- resulted in California refiners exporting fully 20% to 33% of 
statewide refinery production to other states and nations from 2013–2017.220  West Coast data 
further demonstrate the strong effect of changes in domestic demand on foreign exports from this 
over-built refining center.221  See Table 2.  

 
 

 
Table 2. West Coast (PADD 5) Finished Petroleum Products: Decadal Changes in Domestic     
               Demand and Foreign Exports, 1990–2019. 

Total volumes reported for ten-year periods 
 

 Volume (billions of gallons)  Decadal Change (%) 
Period Demand Exports  Demand Exports 

1 Jan 1990 to 31 Dec 1999 406 44.2  — — 
1 Jan 2000 to 31 Dec 2009 457 35.1  +13 % –21 % 
1 Jan 2010 to 31 Dec 2019 
 

442 50.9  –3.3 % +45 % 

Data from USEIA, West Coast (PADD 5) Supply and Disposition; www.eia.gov/dnav/pet/pet_sum_snd_d_r50_mbbl_m_cur.htm  
 

 
Current California and West Coast data demonstrate that this crude refining overcapacity 

for domestic petroleum fuels demand that drives the emission-shifting impact is unresolved and 
would not be resolved by the proposed Project and related Contra Costa County crude-to-biofuel 
conversion project.  Accordingly, the Project can be expected to worsen in-state petroleum 
refining overcapacity, and thus the emission shift, by adding a very large volume of renewable 
diesel to the California liquid combustion fuels mix.   

 
Despite the Project objective to provide renewable fuels to the California market, which 

could further shift petroleum fuels from this market, the DEIR fails to disclose or evaluate this 
causal factor in the observed emission shifting impact of recent renewable fuel additions.  
  

 
218 USEAI, 2015.  
219 Karras, 2020. Decommissioning California Refineries. 
220 Id.  
221 USEIA, West Coast (PADD 5) Supply and Disposition; 
www.eia.gov/dnav/pet/pet_sum_snd_d_r50_mbbl_m_cur.htm  
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3. The DEIR Fails to Describe or Evaluate Project Design Specifications That Would 
Cause and Contribute to Significant Emission-Shifting Impacts   

 
By failing to disclose and consider refinery export patterns, the DEIR fails to  address the 

essential question of how fully integrating renewable diesel into petroleum fuels refining, 
distribution, and combustion infrastructure could worsen emission shifting by more directly 
tethering biofuel addition here to petroleum fuel refining for export.  Compounding its error, the 
DEIR fails to evaluate  the degree to which the Project’s HEFA diesel production capacity could 
add to the existing statewide distillates production oversupply, and how much that could worsen 
the emission shifting impact.  Had it done so, using readily available state default factors for the 
carbon intensities of these fuels, the County could have found that the Project would likely cause 
and contribute to significant climate impacts.  See Table 3.  

 
 

 
 

Table 3. Potential GHG Emission Impacts from Project-induced Emission Shifting: Estimates  
                 Based on Low Carbon Fuel Standard Default Emission Factors.   

RD: renewable diesel    PD: petroleum distillate   CO2e: carbon dioxide equivalents    Mt: million metric tons 

Estimate Scope Phillips 66 Project Marathon Project Both Projects 
 

Fuel Shift (millions of gallons per day) a    

  RD for in-state use 1.860 1.623 3.482 
  PD equivalent exported 1.860 1.623 3.482 
 

Emission factor (kg CO2e/galllon) b    

  RD from residue biomass feedstock 5.834 5.834 5.834 
  RD from crop biomass feedstock 8.427 8.427 8.427 
  PD (petroleum distillate [ULSD factor]) 13.508 13.508 13.508 
 

Fuel-specific emissions (Mt/year) c    

  RD from residue biomass feedstock 3.96 3.46 7.42 
  RD from crop biomass feedstock 5.72 4.99 10.7 
  PD (petroleum distillate) 9.17 8.00 17.2 
 

Net emission shift impact d    

  Annual minimum  (Mt/year) 3.96 3.46 7.42 
  Annual maximum (Mt/year) 5.72 4.99 10.7 
  Ten-year minimum  (Mt) 39.6 34.6 74.2 
  Ten-year maximum (Mt) 57.2 49.9 107 

a. Calculated based on DEIR project feedstock processing capacities, yield reported for refining targeting HEFA diesel 
by Pearlson et al., 2013, and feed and fuel specific gravities of 0.916 and 0.775 respectively. Pearlson, M., Wollersheim, 
C., and Hileman, J., A techno-economic review of hydroprocessed renewable esters and fatty acids for jet fuel 
production, Biofuels, Bioprod. Bioref. 7:89-96 (2013). DOI: 10.1002/bbb.1378.  b. CARB default emission factors from 
tables 2, 4, 7-1, 8 and 9, Low Carbon Fuel Standard Regulation, CCR §§ 95484–95488.  c. Fuel-specific emissions are the 
products of the fuel volumes and emission factors shown.  d. The emission shift impact is the net emissions calculated 
as the sum of the fuel-specific emissions minus the incremental emission from the petroleum fuel v. the same volume 
of the biofuel.  Net emissions are thus equivalent to emissions from the production and use of renewable diesel that 
does not replace petroleum distillates, as shown.  Annual values compare with the DEIR significance threshold (0.01 
Mt/year); ten-year values provide a conservative estimate of cumulative impact assuming expeditious implementation 
of State goals to replace all diesel fuels. 
* Phillips 66 Project data calculated at 55,000 b/d feed, less than the 80,000 b/d feed capacity of the project. 

 

Accounting for fuel yields on refining targeting renewable diesel222 and typical feed and 
fuel densities noted in Table 3, at its 55,000 b/d processing capacity the Project could produce 
approximately 1.86 million gallons per day of renewable diesel, potentially resulting in crude 

 
222 Pearlson et al., 2013.  
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refining for export of the equivalent petroleum distillates volume if current patterns continue.  
State default emission factors for full fuel chain “life cycle” emissions associated with the type 
of renewable diesel proposed223 account for a range of potential emissions from lower 
(“residue”) to higher (“crop biomass”) emission feeds, also shown in the table.  The net emission 
shifting impact of the Project based on this range of state emission factors could thus be 
approximately 3.96 to 5.72 million metric tons (Mt) of CO2e emitted per year.  Table 3.  Those 
potential Project emissions would exceed the 10,000 metric tons per year (0.01 Mt/year) 
significance threshold in the DEIR by 395 to 571 times.   
 
VII. THE DEIR FAILS TO ADEQUATELY DISCLOSE AND ANALYZE THE 

PROJECT’S AIR QUALITY IMPACTS  
 
 As discussed in Section III above, the DEIR is fatally flawed for having chosen a baseline 
that assumes an operating crude oil refinery rather than actual current conditions, in which the 
refinery is shut down with no plan or intention to continue processing crude oil.  That flaw 
renders the entire analysis of air emissions in the DEIR inadequate, because the conclusion that 
the Project “would result in an overall reduction of local criteria pollutant emissions” (DEIR at 
4.3-60) is based on a faulty premise and must be revisited; as must all air quality health impacts 
analysis and cumulative impacts analysis that is grounded in this conclusion.  Starting from a 
zero baseline, the analysis should determine the increase in pollutants associated with operating 
the Project over current shutdown conditions.  Since the calculations in the DEIR indicate that 
such emissions will be significant and unavoidable using the BAAQMD thresholds of 
significance, and the DEIR should further identify mitigation measures to address those 
emissions.   
 
 Even aside from the faulty baseline, however, the DEIR analysis of air quality impacts 
suffers from three major flaws described in the subsections below. First, for reasons discussed in 
Section VI concerning GHG emissions, the analysis fails to take into account the widely 
differing air emissions impact associated with both different feedstocks and different product 
slates.  Those differences should have been factored in the reasonable worst case scenario 
analysis to address uncertainty as to the feedstocks that will be used, see Sections II and IV, as 
well as any other feedstock scenarios appropriate to the analysis. Second, the DEIR air quality 
analysis systematically excludes acute exposures to short-term episodic facility emissions in 
nearby communities from consideration, even though the Project risks increasing acute 
exposures associated with flaring.  And third, the DEIR odor analysis of new malodorous 
feedstock in new and repurposed facilities adjacent to vulnerable populations is too cursory and 
incomplete to approach sufficiency.   
 

A. The DEIR Air Impacts Analysis Fails to Take Into Account Varying Air Emissions 
from Different Feedstocks and Crude Slates 

 
  Section VI demonstrates that GHG emissions vary significantly with differing feedstocks 
and product slates.  For these same reasons and others, emissions of multiple air pollutants vary 
with feedstock and product slate as well.  Processing a different type of oil – including crude 
feedstock oils – can increase processing emissions in several ways.  It can introduce 

 
223 Low Carbon Fuel Standard Regulation, CCR §§ 95484–95488, tables 2, 4, 7-1, 8 and 9.  
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contaminants that escape the new feed and pass through the refinery into the local environment.  
It can require more severe, more energy-intensive processing that burns more fuel per barrel, 
increasing combustion emissions from the refinery.  At the same time, processing the new feed 
can change the chemistry of processing to create new pollutants as byproducts or create polluting 
byproducts in greater amounts.   
 
 There are also potential increases in emissions of air pollutant emissions – including 
nitrogen oxides, particulate matter, sulfur dioxide, and polycyclic aromatic hydrocarbons, among 
others –  associated with fossil fuel combustion and energy demand in proposed Project 
processes.  The emissions result not only from the more intense hydrogen demands associated 
with certain feedstocks (see Section VI), but from the higher energy demands in addition to 
hydrogen reforming associated with processing certain types of feedstocks.  More contaminated 
or difficult to pretreat feeds may require more energy in the proposed new feed pretreatment 
plant.  Feeds that are more difficult to process may require more recycling in the same 
hydrotreater or hydrocracker, such that processing each barrel of fresh feed twice, for example, 
may double the load on pumps, compressors, and fractionators at that process unit, increasing the 
energy needed for processing.  As another example further downstream in the Refinery, feeds 
that yield more difficult to treat combinations of acids and sour water as processing byproducts 
may need additional energy for pretreatment to prevent upsets in the main wastewater treatment 
system.  Feeds that require more energy-intensive processing of this nature may increase 
combustion emissions of an array of toxic and smog-forming pollutants, including but not 
limited to those noted above.   
 
 Additionally, contaminants in the feedstocks themselves can be released during 
processing, adding to the air emissions burden.  Fish oils can be contaminated with bio-
accumulative lipophilic toxins such as polychlorinated biphenyls, dioxins, and polybrominated 
diphenyl ethers, which could be released from processing at 48,000 barrels per day in 
cumulatively significant amounts.  So-called “brown grease” collected from sewage treatment 
plants – another potential feedstock whose use has not been ruled out - can adsorb and 
concentrate lipophilic toxic chemicals from across the industrial, commercial and residential 
sewerage collection systems—disposal and chemical fate mechanisms similar to those that have 
made such greases notoriously malodorous.   
 

B. The DEIR Fails to Assess the Likelihood of Increased Air Pollution Associated With 
the Increased Likelihood of Process Upsets 224   

 
 As discussed in Section V, running biofuel feedstocks risks increasing the likelihood of 
process upsets and flaring incidents at the Refinery.  Any such incident will result release of in a 
significant volume of uncontrolled air emissions.  Accordingly, the DEIR should have addressed 
those emissions, and ways to mitigate them,as part of its air quality impacts analysis.  
Specifically, the DEIR should have determined whether increased flaring is likely as a result of 
HEFA processes (per Section V); described the air impacts associated with flaring (which are 

 
224 Supplemental information in support of this analysis is provided in Karras 2021c accompanying this comment, in 
the section entitled “Air Quality and Hazard Release Impacts of Project Flaring that Available Evidence Indicates 
Would be Significant are Not Identified, Evaluated, or Mitigated in ihe DEIR.” 
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acute rather than chronic); and evaluated the possibility of limits on certain feedstocks prone to 
cause flaring as a mitigation measure.   

1. The DEIR Did Not Describe the Air Quality Impacts of Flaring 

Although the inclusion of repurposed refinery flare systems in the Project clearly 
anticipates their use, and serious local air impacts have long been known to occur as a result of 
refinery flares, the DEIR simply does not describe those impacts.  This is a fatal flaw in the 
DEIR independently from its flawed baseline analysis since, as discussed in Section V, the 
Project is likely to increase process upset incidents at the Refinery.   

The County cannot argue that data for this essential impact description were not 
available.  As described in a recent technical report: 

Causal analysis reports for significant flaring show that hydrogen-related hazard incidents 
occurred at [the Phillips 66 Rodeo and Marathon Martinez] refineries a combined total of 
100 times from January 2010 through December 2020 ... on average, and accounting for 
the Marathon plant closure since April 2020, another hydrogen-related incident at one of 
those refineries every 39 days. 

... Sudden unplanned or emergency shutdowns of major hydro-conversion of hydrogen 
production plants occurred in 84 of these 100 reported safety hazard incidents.  Such 
sudden forced shutdowns of both hydro-conversion and hydrogen production plants 
occurred in22 of these incidents. ... In four of these incidents, consequences of underlying 
hazards included fires in the refinery.  

... Refinery flares are episodic air polluters.  Every time the depressurization-to-flare 
safeguard dumps process gases in attempts to avoid even worse consequences, that 
flaring is uncontrolled open-air combustion.  Flaring emits a mix of toxic and smog 
forming air pollutants—particulate matter, hydrocarbons ranging from polycyclic 
aromatics to methane, sulfur dioxide, hydrogen sulfide, and others—from partially 
burning off enormous gas flows.  Most of the 100 incidents described above flared more 
than two million cubic feet of vent gas each, and many flared more than ten million.  

... In 2005, flaring was linked to episodically elevated local air pollution by analyses of a 
continuous, flare activity-paired, four-year series of hourly measurements of the ambient 
air near the fence lines of four Bay Area refineries.  By 2006, the regional air quality 
management district independently confirmed the link, assessed community-level 
impacts, and set environmental significance thresholds for refinery flares.  These same 
significance thresholds were used to require [Phillips 66 and Marathon and previous 
owners of the Rodeo and Martinez refineries] to report the hazard data described above.  

... Thus, each of the hundred hydrogen-related flaring incidents since 2010 at the P66 
Rodeo and MPC Martinez refineries discussed above individually exceeded a relevant 
environmental significance threshold for air quality. 225 

  

 
225 Karras, 2021a. 
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2. The DEIR Failed to Describe the Impact of Feedstock Switching on Flaring 

With regard to causal factors for flaring, the allusion in the DEIR to reduced process 
hazards because the Project would result in fewer onsite equipment units where incidents could 
occur is specious.  The hundred incidents described above include only those in which the type 
of process units to be repurposed for the Project and hydrogen-related hazards were causal 
factors in an environmentally significant flaring incident.226  Had the DEIR evaluated the same 
data source, 227 the County could have found that the same refining processes that would be 
repurposed for the Project dominate the historic refinery flaring pattern.   

All of the uniquely pronounced inherent process hazards resulting from converting crude 
refineries to HEFA refineries—which is what the Project proposes—result in designing HEFA 
conversions to dump process gas to flares when such hazards arise.  The increased exothermic 
runaway reaction hazard due to more hydrogen-intensive processing of HEFA refining than 
crude refining, and associated need for upgraded capacity for rapid depressurization to flares, are 
noted industry-wide.228 229  Failure to evaluate this potential for Project HEFA refining to 
increase the frequency of refinery flaring compared with historic crude refining at the site is a 
major deficiency in the DEIR flaring analysis.  Had the DEIR performed this essential 
evaluation, the County could have found that:  

[D]espite current safeguards, hydro-conversion and hydrogen-related process safety 
hazards which their HEFA conversion projects could worsen contribute to significant 
flaring incidents at the P66 Rodeo and MPC Martinez refineries frequently. ... 
[S]witching to HEFA refining is likely to further increase the frequency and magnitude of 
these already-frequent significant process hazard incidents ...    

... The increased risk of process upsets associated with HEFA processing concomitantly 
creates increased risk to the community of acute exposures to air pollutants ... Therefore, 
by prolonging the time over which the frequent incidents continue, and likely increasing 
the frequency of this significant flaring, repurposing refineries for HEFA processing can 
be expected to cause significant episodic air pollution.”230 

3.  The DEIR Failed to Evaluate the Likelihood of Increased Flaring 

Refinery flare incidents can be prevented by the same measures that can prevent the 
catastrophic explosion and fire incidents which flares are designed to (partially) mitigate; 
removing the underlying causes of those hazards.  From and an environmental health and safety 
perspective, this is the crucial fact about flaring.  In this regard, its incomplete and misleading 
allusion to flaring as merely a way to make refining safer, which incidentally emits some 

 
226 Karras, 2021a.  
227 BAAQMD Causal Analysis Reports for Significant Flaring; Bay Area Air Quality Management District: San 
Francisco, CA. Reports submitted by Phillips and former owners of the Phillips 66 San Francisco Refinery at Rodeo, 
and submitted by Marathon and formers owners of the Marathon Martinez Refinery, pursuant to BAAQMD 
Regulation 12-12-406.  See Karras, 2021c, Attachment 33. 
228 van Dyk et al., 2019. 
229 Chan, 2020.  
230 Karras, 2021a.  
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pollutants, obscures a third fatal flaw in the DEIR flaring analysis: it failed to address the 
elective processing of feedstock types that would cause preventable flaring.  

Refinery flares are designed and permitted for use only in emergencies, the only 
exception being limited to when unsafe conditions are both foreseeable and unavoidable.231  
Here in the Bay Area, preventable refinery flaring is an unpermitted activity that contravenes air 
quality policy and law.232  The DEIR fails to address this fact.  The DEIR declines to expressly 
define or limit the feedstocks that will be used, without addressing the issue that electing to 
process some of those feeds rather than others could result in more frequent environmentally 
significant flaring impacts, contrary to air quality policy and law.   

Had the DEIR addressed this issue, the County could have found that: 

• A portion of the range of potential HEFA feedstocks, including soybean oil, distillers 
corn oil and most other crop oils, have relatively higher process hydrogen 
requirements than other potential feedstocks for Project biofuel refining;233  

• Electing to process feedstocks in that high process hydrogen demand category would 
release more heat during processing, thereby increasing the frequency of process 
temperature rise hazard incidents and hence environmentally significant flaring;234 
and  

• The resultant more frequent flaring from electing a feedstock which unnecessarily 
intensified underlying flaring would be preventable since another feedstock would 
reduce flaring frequency in accordance with air quality policy and law, and 
consequently, the proposed Project flaring could result in significant impacts. 

 
C. The DEIR Fails to Address Acute Episodic Air Pollution Exposures  

Although as described in the previous subsection flaring causes acute episodic air 
pollution exposure and will increase in frequency with the Project, the DEIR systematically 
excludes acute exposures to short-term episodic facility emissions associated with flaring and 
process upsets from consideration.  The facility air permit itself specifies hourly and daily as well 
as annual emission limits.235  Yet the DEIR it erroneously conflates these acute and chronic 
exposure impacts, drawing numerous conclusions that facility emission impacts of the Project 
are  less than significant based on average rates of emission from continuous sources alone; and 
fails entirely to disclose or address episodic emissions from potentially increased flaring, and 
their potential health impact..   

Potential air quality impacts associated with acute exposures to short-term episodic 
emissions from the refining facilities are systematically excluded from DEIR consideration.  The 
DEIR fails to evaluate or address episodic emissions from flaring, as discussed directly above in 

 
231 The limited exception does not apply where, as here, known measures to avoid flaring can be taken before unsafe 
conditions that result in flaring become locked into place, e.g., the inherently safer processing systems and designs 
are identified and can be implemented during construction or implementation. 
232 BAAQMD Regulation 12, Rule 12. 
233 Karras, 2021a.  
234 Karras, 2021a. 
235 Major Facility Review Permit Issued To: Phillips 66–San Francisco Refinery, Facility #A0016, Dec. 27, 2018. 
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subsection B. Even for criteria air pollutants, the DEIR calculations and estimates fail to account 
for combined effects of site-specific source, geographic, demographic, and climatic factors that 
worsen episodic air pollutant exposures locally. The DEIR further relies upon incomplete local 
air monitoring, which could not and did not measure incident plumes.  Local air monitoring also 
excludes from measurement many air pollutants associated with upsets and flaring. Polycyclic 
aromatic hydrocarbons, carbonyl sulfide, dioxins, and even particulate matter less than 2.5 
microns diameter (PM2.5), for example, are not measured continuously in local air samples, such 
that episodically elevated one-minute or one-hour exposure levels during flaring remain 
unmeasured for these and many other chemicals known or suspected to be released by flares. The 
DEIR’s error of conflating impacts of acute and chronic air pollutant exposures obscures its 
failure to consider acute exposure to short-term episodic emissions. In most cases, its 
comparisons underlying those conclusions appear to be grounded in no acute exposure or 
episodic emission data at all.236    

 Additionally, the DEIR failed to consider potential means of mitigating the impact of 
flaring associated with HEFA processes by limiting uses of the feedstocks most prone to causing 
excess flaring.  As discussed in Section VI, a portion of the range of potential HEFA feedstocks, 
including soybean oil, distillers corn oil and most other crop oils, have relatively higher process 
hydrogen requirements than other potential feedstocks for Project biofuel refining;237Processing 
feedstocks with higher hydrogen demand releases more heat during processing, thereby 
increasing the frequency of process temperature rise hazard incidents -- and hence 
environmentally significant flaring.238  The DEIR should therefore have considered the 
possibility of capping or prohibiting the use of feedstocks with higher risk of causing flaring 
incidents.   

The DEIR must therefore be revised to include a disclosure and assessment of the 
likelihood of increased flaring associated with the proposed HEFA process, including reasonable 
worst case scenario analysis taking into account variation in flaring associated with different 
feedstocks.  It must then calculate the increased acute air pollution associated with such flaring, 
and identify potential mitigation measures to diminish the likelihood of flaring associated with 
the HEFA process, including feedstock limitations.  

D. The DEIR Fails to Adequately Address Potential Odors from the Project  

Phillips 66 engineered some odor management measures such as leak seals and carbon 
cannister treatment of odorous streams associated with the Project.  The DEIR concludes that the 
Project would result in a significant odor impact despite the engineered measures, but concludes 
that odor impacts could be reduced to less than significant through use of an “Odor Management 
Plan” -- to be developed, implemented, maintained, monitored and updated as necessary after 
Project approval.  4.3-80 – 81. The DEIR does not discuss the effectiveness or pitfalls observed 
from prior or existing use of odor management plans at the Refinery.   

The DEIR’s reliance on a not-yet-developed odor management plan is misplaced.  In the 
first instance, such a plan runs afoul of the CEQA requirement that “Formulation of mitigation 

 
236 Karras 2021c. 
237 Karras, 2021a.  
238 Karras, 2021a. 
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measures shall not be deferred until some future time.”  CEQA Guidelines § 15126.4(a)(1)(B); 
and that “Mitigation measures must be fully enforceable through permit conditions, agreements, 
or other legally-binding instruments.”  Id. at § 15126.4(a)(2).   

Additionally, as a substantive matter, the DEIR does not adequately describe how the 
proposed mitigation would be effectively at reducing impacts to non-significance – specifically, 
how “odors similar to an animal and/or food processing facility unless properly managed” would 
be eliminated in the context of an open-plan petroleum refinery surrounded by densely packed 
communities.   Moreover, any proposed mitigation – and description of its effectiveness – must 
account for the fact that the DEIR does not preclude use of any type of feedstock – meaning that 
a reasonable worst case scenario analysis must account for the possibility that highly odorous 
feedstocks will be used.  The DEIR states that Project feedstocks could include “FOG” (fats, oils 
and grease) – a category of feedstock includes a particular type of “brown grease.” Brown grease 
is a highly malodorous oil and grease extracted from the grease traps, “mixed liquor” (microbial 
cultures with their decomposition products) and “biosolids” (sewage sludge) in publicly owned 
treatment works, commonly known as sewage plants, originating in the broad mix of residential, 
commercial and industrial waste water connections to sewage plants across urban and suburban 
landscapes.     

The DEIR fails to adequately describe or account for malodorous properties of brown 
grease and other types of FOG in its impact evaluation.  The DEIR further fails to provide a 
sufficiently detailed description and analysis of the infrastructure from which the odors may be 
emitted – including the transport system, the storage system, and the pre-processing system – 
including design specifications, potential points of atmospheric contact, and the proximity to 
adjacent populations.  Such analysis is crucial to supporting the DEIR conclusions that an odor 
management plan will reduce the impact to less than significant. 
 
VIII. THE DEIR’S ASSESSMENT OF ALTERNATIVES TO THE PROJECT IS 

INADEQUATE 
 

Analysis of project alternatives, together with identification of mitigation, form the “core 
of the EIR.”  Jones v, Regents of University of California (2010), 183 Cal.App.4th 818, 824-25.  
That core is deeply flawed here. First, the document fails to consider a “no project” alternative 
that realistically represents conditions without the project, since those conditions do not include 
an operating refinery.  Second, the alternatives analysis artificially conflates numerous 
alternatives that can and should have been considered collectively as a means to reduce Project 
impacts.  Second, while the analysis appropriately includes an electrolytic hydrogen alternative, 
the analysis of that alternative omits important criteria that should have been considered.  
Finally, the DEIR defines the Project in a manner that is so overly narrow as to skew the analysis 
of alternatives. 

A. The DEIR Does Not Evaluate A Legally Sufficient No-Project Alternative  

 In examining a range of alternatives, an EIR is required to include a “no project” 
alternative to facilitate assessment of the impact of the remaining alternatives. “The purpose of 
describing and analyzing a no project alternative is to allow decisionmakers to compare the 
impacts of approving the proposed project with the impacts of not approving the proposed 
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project. ...” CEQA Guidelines § 15126.6(e)(1). “The ‘no project’ analysis shall discuss the 
existing conditions ... as well as what would be reasonably expected to occur in the foreseeable 
future if the project were not approved, based on current plans and consistent with available 
infrastructure and community services. ...” CEQA Guidelines, § 15126.6, subd. (e)(2).  It is 
essential that the “no project” alternative accurately reflect the status quo absent the project, to 
ensure that the baseline for measuring project impacts is not set too high, which would 
artificially diminish the magnitude of Project impacts.  See  Ctr. for Biological Diversity v. Dep’t 
of Fish & Wildlife (2014), 234 Cal.App.4th 214, 253 (citation omitted) (emphasis in original) (“a 
no project alternative in an EIR ‘provides the decision makers and the public with specific 
information about the environment if the project is not approved. It is a factually based forecast 
of the environmental impacts of preserving the status quo. It thus provides the decision makers 
with a base line against which they can measure the environmental advantages and disadvantages 
of the project and alternatives to the project.’”).   

 For reasons explained in Section II, concerning the project baseline, the DEIR incorrectly 
identified the no project alternative as the scenario where crude oil operations would return to 
historic rates, continuing crude oil processing operations indefinitely at historic levels.  DEIR at 
5-11. See DEIR at 3-37 (stating, in the discussion of baseline, that if the Project is not 
implemented, petroleum crude refining would continue at historic rates because Refinery 
throughputs will rebound from the lower level during the COVID-19 pandemic to “more typical” 
historic throughputs). Yet the DEIR provides no substantial evidence to support this conclusion.  
It is an unsubstantiated assumption contradicted by mountains of evidence – much of it provided 
in the Scoping Comments and even more provided in these Comments – that Phillips 66 will be 
winding down petroleum refining operations at the Refinery regardless of whether the Project is 
approved.  It is imperative, to ensure a rational alternatives analysis, that the County include a no 
project alternative that is grounded in reality.   

 The validity of the no project alternative analysis is further undercut by the DEIR’s faulty 
consideration of near-term future fuel market demand, as described in the next subsection.  The 
Refinery cannot meet refined products demand (to the extent it exists) if it cannot access the 
feedstock to make those products in the first place – as is clearly the case.  This fact undercuts 
the DEIR analysis of the no project alternative to the extent that analysis assumes, without 
considering feedstock supply, that the Refinery is positioned on a foregoing basis to meet 
purported product demand. 

 A no project alternative reflecting the reality of the Refinery’s closure would have found 
multiple significant impacts where the DEIR currently finds no significant impact or, in some 
cases, reduced impact.  If, in fact, the Santa Maria refinery and/or the Rodeo refinery are being 
forced by current circumstances to limit or cease crude oil production, then no project conditions 
would likely have less environmental impact than any Project alternative.  It is thus crucial that 
the County assess complete information concerning the volume of crude that would be refined at 
the Santa Maria and Rodeo facilities – if, indeed, any would be – in the absence of the Project.   

 Additionally, a no project alternative reflecting that reality would need to address the 
need to decommission the refinery and address any hazardous waste issues, as discussed in 
Section X.  The DEIR needs to confront the reality that if the Project is not approved, a massive 
– and environmentally impactful – cleanup effort will be required to address the decades of 
hazardous contamination fouling the idled site.    
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B. The DEIR Analysis Rejecting Three Reduced Production Alternatives is Grounded 
in Erroneous Assumptions Regarding Petroleum Fuel Markets  

The DEIR dismissed from consideration three alternatives involving decommissioning or 
production reduction:  the alternative of shutting down the Santa Maria facility but continuing 
operations at the Refinery (DEIR at 5-3 – 4), the alternative of eliminating gasoline blending 
(DEIR at 5-4), and the full decommissioning alternative (DEIR at 5-9 – 10).  These alternatives, 
as well as the no project alternative, were evaluated and rejected based on stated assumptions 
regarding crude oil supply and refined products markets.   The analysis rejecting these 
alternatives is consistently grounded in an assumption that the Refinery is essential to meet 
regional refined product demand..   

Specifically, the DEIR hypothesizes that decommissioning would lead to transportation 
fuels supply/demand imbalances which “would likely lead to regional shortages that could 
trigger imports and higher prices” in the “near term.” DEIR at 5-9.  Similarly, in rejecting the 
decommissioning of the Santa Maria facility only alternative, the DEIR states, “Phillips 66 is a 
critical supplier of transportation fuels to the region,” and that “any reduction in regional supply 
will result in increased imports of gasoline from other areas.”  DEIR at 5-3 – 4. It further posits 
that rebounding post-COVID fuels demand, coupled with the closure of the Marathon Martinez 
refinery, could “reduce regionally-available supply to meet regional demand” for petroleum fuels 
if the Santa Maria facility closes (DEIR at 5-3) and “would likely lead to regional shortages that 
could trigger imports and higher prices” if the Rodeo facility closes. DEIR at 5-9.  Additionally, 
the DEIR states, in rejecting the elimination of gasoline blending, that “Phillips 66 is a critical 
supplier of conventional transportation fuels to the region.” 

These statements regarding fuels supply and demand, however, are demonstrably 
rebutted by facts – undercutting the entire logic of its rejection of the three reduced production 
alternatives. While the DEIR asserts a concern that in the rejected alternative scenarios, near-
future demand for refined products will exceed supply in the fuels market, leading to increased 
imports and attendant gas price spikes, and references generally a “tightening” of the 
supply/demand balance for diesel (DEIR at 5-9), it nowhere supports a conclusion that any of the 
decommissioning or reduction alternatives would actually create a supply shortage. In fact, 
available evidence indicates the exact opposite.  Comparisons of fuels supply, demand, and 
statewide fuels refining spare capacity while meeting demand and exporting fuels strongly 
suggest that currently available refining capacity is fully sufficient to meet demand even without 
both the Refinery and the shuttered Marathon Martinez refinery. This error in the DEIR skews its 
analysis of the educed production alternatives. This error must be corrected both to accurately 
describe the no project alternative, and to support a reasonably accurate impacts comparison 
between alternatives.   

It bears note at the outset that under existing conditions, the crucial barrier which limits 
petroleum fuels movements, hence affecting supply and price, is mountainous terrain between 
West Coast (PADD 5) and other U.S. refining districts. This leads to  normal supply movements 
between the Bay Area and Southern California239 -- which the DEIR misleading labels 

 
239 USEIA, 2015. West Coast Transportation Fuels Markets; U.S. Energy Information Administration: Washington, 
D.C. https://www.eia.gov/analysis/transportationfuels/padd5 
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“imports.”  In fact, as a consequence of this geographic constraint, the existing condition of 
refinery overcapacity results in both California and the West Coast of the U.S. overall being net 
exporters of gasoline and diesel to other states and nations.240 This fact calls deeply into question 
the DEIR’s hypothesis that the Refinery is central to local supply.    

And in fact, California’s on-the-ground experience with supply and demand before and 
during the pandemic years undercuts the DEIR hypothesis of the necessity of the Refinery for 
meeting in-state demand.  Available supply and demand data show that even after the closure of 
the Marathon Martinez refinery in 2020, and even after demand for refined products rebounded 
in 2021 from their early pandemic decline, California refineries have operated significantly 
under capacity. 

California and the West Coast (Petroleum Administration Defense District 5) fuels 
demand data are summarized in Tables 4 and 5.   

  

Table 4. California Taxable Fuel Sales Data: Return to Pre-COVID Volumes 

                            Fuel volumes in millions of gallons (MM gal.) per month 

  Demand Pre-COVID range (2012–2019) Comparison of 2021 data with 
  in 2021 Minimum Median Maximum the same month in 2012–2019 

Gasoline (MM gal.) 
 Jan 995 1,166 1,219 1,234 Below pre-COVID range 
 Feb 975 1,098 1,152 1,224 Below pre-COVID range 
 Mar 1,138 1,237 1,289 1,343 Below pre-COVID range 
 Apr 1,155 1,184 1,265 1,346 Approaches pre-COVID range 
 May 1,207 1,259 1,287 1,355 Approaches pre-COVID range 
 Jun 1,196 1,217 1,272 1,317 Approaches pre-COVID range 
 Jul 1,231 1,230 1,298 1,514 Within pre-COVID range 

Jet fuel (MM gal.) 
 Jan 10.74 9.91 11.09 13.69 Within pre-COVID range 
 Feb 10.80 10.13 11.10 13.58 Within pre-COVID range 
 Mar 13.21 11.23 11.95 14.53 Exceeds pre-COVID median 
 Apr 13.84 10.69 11.50 13.58 Exceeds pre-COVID range 
 May 15.14 4.84 13.07 16.44 Exceeds pre-COVID median 
 Jun 17.08 8.67 12.75 16.80 Exceeds pre-COVID range 
 Jul 16.66 11.05 13.34 15.58 Exceeds pre-COVID range 

Diesel (MM gal.) 
 Jan 203.5 181.0 205.7 217.8 Within pre-COVID range 
 Feb 204.4 184.1 191.9 212.7 Exceeds pre-COVID median 
 Mar 305.4 231.2 265.2 300.9 Exceeds pre-COVID range 
 Apr 257.1 197.6 224.0 259.3 Exceeds pre-COVID median 
 May 244.5 216.9 231.8 253.0 Exceeds pre-COVID median 
 Jun 318.3 250.0 265.0 309.0 Exceeds pre-COVID range 
 Jul 248.6 217.8 241.5 297.0 Exceeds pre-COVID median 

Data from net taxable fuel sales (CDTFA, various years). Pre-COVID statistics are for the same month in 2012–
2019. Multiyear comparison range shown accounts for interannual variability in fuels.  Jet fuel totals exclude 
fueling in California for fuels presumed to be burned outside the state during interstate and international flights.  

  

 
240 USEIA, 2015.  
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Table 5. West Coast (PADD 5) Fuels Demand Data: Return to Pre-COVID Volumes 

                            Fuel volumes in millions of barrels (MM bbl.) per month 

  Demand Pre-COVID range (2010–2019) Comparison of 2021 data with 
  in 2021 Minimum Median Maximum the same month in 2010–2019 

Gasoline (MM bbl.) 
 Jan 38.59 42.31 45.29 49.73 Below pre-COVID range 
 Feb 38.54 40.94 42.75 47.01 Below pre-COVID range 
 Mar 45.14 45.23 48.97 52.53 Approaches pre-COVID range 
 Apr 44.97 44.99 47.25 50.20 Approaches pre-COVID range 
 May 48.78 46.79 49.00 52.18 Within pre-COVID range 
 Jun 48.70 45.61 48.14 51.15 Exceeds pre-COVID median 
 Jul 50.12 47.33 49.09 52.39 Exceeds pre-COVID median 

Jet fuel (MM bbl.) 
 Jan 9.97 11.57 13.03 19.07 Below pre-COVID range 
 Feb 10.35 10.90 11.70 18.33 Below pre-COVID range 
 Mar 11.08 11.82 13.68 16.68 Below pre-COVID median 
 Apr 11.71 10.83 13.78 16.57 Within pre-COVID range 
 May 12.12 12.80 13.92 16.90 Approaches pre-COVID range 
 Jun 14.47 13.03 14.99 17.64 Within pre-COVID range 
 Jul 15.31 13.62 15.46 18.41 Within pre-COVID range 

Diesel (MM bbl.) 
 Jan 15.14 12.78 14.41 15.12 Exceeds pre-COVID range 
 Feb 15.01 12.49 13.51 15.29 Exceeds pre-COVID median 
 Mar 17.08 14.12 15.25 16.33 Exceeds pre-COVID range 
 Apr 15.76 14.14 14.93 16.12 Exceeds pre-COVID median 
 May 16.94 15.11 15.91 17.27 Exceeds pre-COVID median 
 Jun 14.65 14.53 16.03 16.84 Within pre-COVID range 
 Jul 16.94 15.44 16.40 17.78 Exceeds pre-COVID median 

Data for “Product Supplied” from West Coast (PADD 5) Supply and Disposition, (USEIA, various years). Product 
Supplied approximately represents demand because it measures the disappearance of these fuels from primary 
sources, i.e., refineries, natural gas processing plants, blending plants, pipelines, and bulk terminals. PADD 5 
includes AK, AZ, CA, HI, NV, OR, and WA.  Pre-COVID statistics are for the same month in 2010–2019.  This 
multiyear comparison range accounts for interannual variability in fuels demand.   

 

These tables show that demand for refined products rebounded to pre-COVID levels in 
2021. In California, from April through June 2021 taxable fuel sales approached the range of 
interannual variability from 2012–2019 for gasoline and reached the low end of this pre-COVID 
range in July, while taxable jet fuel and diesel sales exceeded the maximum or median of the 
2012–2019 range in each month from April through July of 2021.  See Table 4.  Similarly, West 
Coast fuels demand in April and May 2021 approached or fell within the 2010–2019 range for 
gasoline and jet fuel and exceeded that range for diesel.  In June and July 2021 demand for 
gasoline exceeded the 2010–2019 median, jet fuel fell within the 2010–2019 range, and diesel 
fell within the 2010–2019 range or exceeded the 2010–2019 median.  See Table5.   

Yet throughout this rebound, petroleum refining remained shuttered at the Marathon 
Martinez refinery with no plans to restart.  Nonetheless, California and West Coast refineries 
supplied the rebound in fuels demand while running well below capacity, as summarized in 
Tables 6 and 7.  
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Table 6. Total California Refinery Capacity Utilization in Four-week Periods of 2021. 

barrel (oil): 42 U.S. gallons barrels/calendar day: see table caption below 

 Calif. refinery crude input Operable crude capacity Capacity utilized 
Four-week period (barrels/day) (barrels/calendar day) (%) 

12/26/20 through 01/22/21 1,222,679 1,748,171 69.9 % 
01/23/21 through 02/19/21 1,199,571 1,748,171 68.6 % 
02/20/21 through 03/19/21 1,318,357 1,748,171 75.4 % 
03/20/21 through 04/16/21 1,426,000 1,748,171 81.6 % 
04/17/21 through 05/14/21 1,487,536 1,748,171 85.1 % 
05/15/21 through 06/11/21 1,491,000 1,748,171 85.3 % 
06/12/21 through 07/09/21 1,525,750 1,748,171 87.3 % 
07/10/21 through 08/06/21 1,442,750 1,748,171 82.5 % 
08/07/21 through 09/03/21 1,475,179 1,748,171 84.4 % 
09/04/21 through 10/01/21 1,488,571 1,748,171 85.1 % 
10/02/21 through 10/29/21 1,442,429 1,748,171 82.5 % 

Total California refinery crude inputs from CEC Fuel Watch, various dates. Statewide refinery capacity as of 
1/1/21, after the Marathon Martinez refinery closure, from USEIA, 2021a. Capacity in barrels/calendar day 
accounts for down-stream refinery bottlenecks, types and grades of crude processed, operating permit 
constraints, and both scheduled and unscheduled downtime for inspection, maintenance, and repairs.  

Statewide, four-week average California refinery capacity utilization rates from March 20 
through August 6, 2021 ranged from 81.6% to 87.3% (Table 3), similar to those across the West 
Coast, and well below maximum West Coast capacity utilization rates for the same months in 
2010–2019 (Table6).  Moreover, review of Table 6 reveals 222,000 b/d to more than 305,000 b/d 
of spare California refinery capacity during this period when fuels demand rebounded.    

Table 7. West Coast (PADD 5) Percent Utilization of Operable Refinery Capacity.  

 Capacity Utilized Pre-COVID range for same month in 2010–2019 
Month in 2021 Minimum Median Maximum 

January 73.3 % 76.4 % 83.7 % 90.1 % 
February 74.2 % 78.2 % 82.6 % 90.9 % 
March 81.2 % 76.9 % 84.8 % 95.7 % 
April 82.6 % 77.5 % 82.7 % 91.3 % 
May 84.2 % 76.1 % 84.0 % 87.5 % 
June 88.3 % 84.3 % 87.2 % 98.4 % 
July 85.9 % 83.3 % 90.7 % 97.2 % 
August 87.8 % 79.6 % 90.2 % 98.3 % 
September NR 80.4 % 87.2 % 96.9 % 
October NR 76.4 % 86.1 % 91.2 % 
November NR 77.6 % 85.3 % 94.3 % 
December NR 79.5 % 87.5 % 94.4 % 

NR: Not reported.  Utilization of operable capacity, accounting for downstream refinery bottlenecks, types and 
grades of crude processed, operating permit constraints, and both scheduled and unscheduled downtime for 
inspection, maintenance, and repairs, from USEIA, 2021b. PADD 5 includes AK, AZ, CA, HI, NV, OR, and WA.  
Pre-COVID data for the same month in 2010–2019. 2021 data account for Marathon Martinez closure. 
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Thus, spare California refining capacity during this period when fuels demand increased 
to reach pre-COVID levels and crude processing at the Marathon Martinez refinery remained 
shut down (222,000–305,000 b/d) exceeded the total 120,200 barrel per calendar day crude 
capacity of the refinery.241  Other refiners could have used that idled capacity to meet this 
temporary surge in demand and reduction in supply, and would have been incented to do so, had 
the hypothesized market tightening necessitated it.  Yet that is not what actually happened.   

In fact, existing conditions—namely idled crude refining assets during the current surge 
in petroleum fuels demand—show that the unsupported hypothesis of a supply-demand 
imbalance which threatens to cause local fuel price spikes from greatly increased imports 
hypothesized in the DEIR is both unsupported and, in the recent demand surge, false.  Thus, the 
DEIR analysis rejecting reduced production alternatives lacks valid factual support.   

 
C. The DEIR Inappropriately Dismissed the Hydrogen Generation Technology 

Alternative From Consideration 

 Splitting water with renewable power through electrolysis to produce zero-emission 
hydrogen (ZEH) is a proven technology that could be installed instead of repurposing fossil gas 
steam reforming hydrogen plants at the Refinery for the Project.  Commentors raised multiple 
issues in support of ZEH in their Scoping Comment are incorporated herein and reasserted, as 
they remain relevant and were not addressed in the DEIR.   

 The DEIR dismisses from consideration the “hydrogen generation technology 
alternative” (herein ZEH) on the grounds of purported technical and economic infeasibility.  
DEIR at 5-7 – 9. This conclusion not supported by substantial evidence.  It is not based on a 
facility-specific evaluation of feasibility,242 but rather a  back-of-the-envelope calculation of 
potential PG&E energy costs based on general information.  DEIR 5-7, 5-33 – 34.   

 In the first instance, the County’s rejection of the ZEH alternative is baseless in view of 
the fact that this same alternative  was treated as feasible in the DEIR for the Marathon Martine 
project - a discrepancy that the County makes no attempt to reconcile.  Nothing in either DEIR 
provides any reason why the Rodeo Renewed project differs in any way from the very similar 
Marathon project that would affect the feasibility of the hydrogen alternative.  On that basis 
alone, the rejection of this alternative is unsupported by substantial evidence.   

 
241 Although USEIA labels the SFR refining site as Rodeo, both RF and SMF equipment capacities are included in 
the USEIA data table reporting the 120,200 b/cd operating and total operable capacity of the refinery. See USEIA, 
2021a. Refinery Capacity Data by Individual Refinery as of January 1, 2021; U.S. Energy Information 
Administration: Washington, D.C. Accessed 3 Nov 2021. https://www.eia.gov/petroleum/data.php  
 
242 Commenter NRDC submitted a Public Records Act request to the County for analysis associated with the cost 
estimates at DEIR 5-7 – 5-8, and “[a]ny and all additional records pertaining to electrolysis or ‘green’ hydrogen at 
the Phillips 66 Rodeo refinery in connection with the Rodeo Renewed project and associated California 
Environmental Quality Act (CEQA) review.”  Letter dated November 9, 2021 from Ann Alexander to Lawrence 
Huang.  In response, via the email from Lawrence Huang to Ann Alexander also dated November 9, 2021, the 
County provided no site-specific analysis concerning the rejected electrolysis hydrogen alternative.   
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 Beyond that basic problem, the DEIR provides no valid basis for rejection of the 
electrolytic hydrogen alternative as infeasible.  The document presents only general information 
concerning the technology and a statement of arithmetic that is both obvious and meaningless, 
without considering an array of factors that could make electrolytic hydrogen necessary and both 
economically and technically feasible.   

 ZEH should have been considered as an alternative in the DEIR for the reasons specified 
below. 

1. The DEIR Failed to Consider ZEH as Mitigation for Significant Project Impacts 

   The Project has reasonable potential to result in multiple significant impacts that the 
DEIR did not identify and remain unmitigated in the DEIR, as explained in Section V.  A major 
part of that impact would be accounted for by the proposed repurposing of fossil gas hydrogen 
steam reforming plants. See Sections II and VI.  Project hydrogen plant emissions alone could 
reach approximately 1.5 to 2.3 million metric tons per year.243  ZEH would eliminate those steam 
reforming emissions.  However, having failed to identify this significant potential GHG impact, 
the DEIR failed to propose mitigation for it.  ZEH should have been considered as such a 
mitigation measure.  

 The cursory, general,  and flawed cost analysis provided as a reason for rejecting ZEH 
was clearly focused solely on the cost to the Project proponent. As discussed in subsection 3, this 
is not a reasonable sole basis for rejecting a needed mitigation measure.   

2. The DEIR Ignored a Critical Fact Supporting the Scalability of ZEH  

 The DEIR concluded that ZEH would be technically infeasible based on the large scale of 
total ZEH hydrogen production that would be needed by the Project. DEIR at 5-8.  However, this 
conclusion is based on an implicit flawed assumption about how scalability of ZEH works – i.e., 
that a demonstration at small scale does not support a conclusion of feasibility on a larger scale. 
That assumption does not reflect the nature of the technology, which makes ZEH  inherently 
scalable.  This is because ZEH consists of multiple smaller electrolyzer units, that can be stacked 
to the desired total production scale. Indeed, the DEIR recognizes the modular nature of ZEH 
technology, stating, “At this time, the largest electrolyzer in service is 20 MW ... meaning that 
approximately 37 units would need to be installed to supply the necessary amounts of hydrogen. 
Electrolysis projects similar in size to that requires for the Rodeo Refinery have been announced 
... .” Id.  Yet without further analysis, and without consideration of the import of this modular 
construction for scalability, the DEIR concludes in the same paragraph of the same page that  
ZEH is “infeasible for both technical and financial reasons” – with the reason given that “[t]he 
scale of the electrolysis operation that would be required [exceeding] any facility that has been 
put into operation in the world.” Id.   

Indeed, as an example of a large PEM hydrogen facility, Shell plans to scale up the 
capacity of a proton exchange membrane (PEM) hydrogen electrolysis plant in Germany from 
the current 10 megawatts to 100 megawatts. 244  Furthermore, Reed et al used a scale factor of 0.9 

 
243 Karras, 2021a.  
244 https://www.shell.de/media/shell-media-releases/2021/shell-energy-and-chemicals-park-rheinland.html  
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for projecting cost of larger central installations in their analysis of the costs of electrolysis 
hydrogen production. 245    

3. The DEIR Rejected ZEH Based on Unsupported, Invalid and Biased Cost Analysis  

 The DEIR concluded that ZEH is financially infeasible without disclosing, evaluating, or 
apparently attempting virtually any of the elements of a valid cost analysis specific to the site and 
Project.  A Public Records Act request from Commenter NRDC seeking information concerning 
the cost calculation turned up essentially no support for it.246  

 The DEIR did not identify the electrolysis technology or technologies to which its cost 
conclusion pertained. In fact, there are three types of electrolysis technology, each with its own 
capabilities, limitations, site footprint and costs.247  The DEIR also did not present any verified 
onsite power cost.  Had it done so, the County might have found costs of self-generated wind or 
solar power may be as low and 2.6 cents per kilowatt-hour (kWh),248 thus lower than the 
$120/MWh for third-party power at current utility rates the DEIR asserted.  DEIR at 5-8.  
Moreover, the DEIR failed to disclose that crude refineries in California may contract with 
utilities for refinery-specific power sales as well as power purchases at potentially lower cost to 
refiners.  Rather, the DEIR asserted that $120/MWh power cost based, apparently, on general 
utility rates, without disclosing or evaluating the rate Phillips 66 actually pays for grid power.    

 It is particularly problematic that the DEIR relays ZEH capital cost estimates from 
Phillips 66 of $0.75 billion to $1.1 billion (DEIR at 5-8) without disclosing any attempt to verify 
that information, as noted above.  Had it attempted a contemporary survey, the DEIR might have 
found current ZEH capital costs, which as expected are trending downward, of approximately 
$500 to $650 per kW249 -- which, again, would be lower, had the DEIR checked and found that 
available information, at approximately $0.37 billion to $0.48 billion.   

 Other cost data is generally available as well, and should have been considered by the 
County.  Hydrogen companies, such as Nel Hydrogen, which has US operations, can provide 
estimated construction costs of a ZEH facility.250 Operating costs can also be readily determined 
based on the source of renewable energy, which can be from both an on-site solar facility and 
from the grid. The cost of the solar facility is minimal, with it being built on the refinery’s 
contaminated property that cannot be used for other purposes. There is only the cost of installing 
the panels, and the maintenance cost is minimal. Furthermore, using green grid electricity will 
allow the flow of green energy to go both ways, with the ZEH being used to balance the grid 

 
245 Reed et al, p. A-10.. 
246 Letter dated November 9, 2021 from Ann Alexander to Lawrence Huang.  In response, via the email from 
Lawrence Huang to Ann Alexander also dated November 9, 2021. 
247 Reed et al., 2020. Roadmap for the Deployment and Buildout of Renewable Hydrogen Production Plants in 
California; California Energy Commission Clean Transportation Project Final Project Report. Prepared for the 
Commission by U.C. Irvine Advanced Power and Energy Program. June 2020. CEC-600-2020-002. 
248 Personal communication, Clair Brown and Greg Karras with Jeffrey Reed, U.C. Irvine Advanced Power and 
Energy Program, on Monday, 6 December 2021.  
249 Id.  
250 Typically brownfield construction costs 10% less that greenfield production, which is in line with using a factor 
of 0.9 to predict the cost of scaling up the modular ZEH. 
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during peak hours. The benefit of grid balancing is large and depends on the opportunity costs of 
grid balancing using batteries and gas peaker plants, both of which have high costs. 

 Furthermore, the DEIR failed to take into account cost scaling factors.  Consequently, 
despite asserting the unprecedented scale of the Project ZEH need as a reason for rejecting ZEH 
as infeasible (DEIR at 5-8), the DEIR failed to disclose or evaluate this exactly opposite effect of 
scale: larger centralized ZEH installations, and especially brownfield installations, which would 
be the Project condition, are cheaper per kW installed than smaller installations.  Even a cursory 
check by the DEIR could have informed the County that the hydrogen road map analysis the 
California Energy Commission and U.C. Irvine reported for state consideration of climate 
stabilization pathways applies a scaling factor of 0.9,251 thus quantifying reduced incremental 
cost with increasing scale for the large-scale ZEH installation it asserts.    

 Additionally, the net costs (costs minus benefits) for the ZEH alternative is not even 
mentioned, with only the private costs assumed to be too high.  In view of the very high GHG 
emissions and other air pollution from the legacy gray hydrogen facility, ZEH a major economic 
and social benefit. For this reason, the costs and benefits of the alternatives examined should 
have been evaluated not only in the context of project economics, but also the larger context of 
social costs. For example, the County can estimate the public health costs of the PM2.5 emissions 
from the hydrogen operations on people living nearby.252  Because the Refinery is situated in a 
densely populated urban area, the health costs from the pollution caused by the hydrogen 
operation are very high, and the comparable health costs from ZEH are zero. 

 Finally, despite describing LCFS credits which would be available to the Project, the 
DEIR stacks the deck against ZEH by excluding costs to the refiner associated with forgoing 
those credits for ZEH-produced renewable fuels.  It states that “the capital costs of hydrolysis 
technology make it financially infeasible compared to the steam reformation process currently 
employed at the Rodeo Refinery” (DEIR at 5-8), but ignores the LCFS debit costs of that fossil 
steam reforming.  Had this analytical bias been absent, the DEIR could have found that, by 
eliminating the approximately 1.5 to 2.3 million metric tons of annual emissions cited above, 
with current and future LCFS credits of $100 to $200 per metric ton, ZEH could provide cost 
savings in the range of $150 million to $460 million annually, or $1.5 billion to $4.6 billion over 
ten years.  These savings that the DEIR could have found exceed the likely-inflated ZEH capital 
cost of $0.75 billion to $1.1 billion that the DEIR reports from unverified refiner estimates.  
DEIR at 5-8.   

 The DEIR, however, failed to seek, disclose or evaluate any of this data and information. 
The analysis of the ZEH alternative should not only have found the alternative to be feasible, but 
in considering it should have evaluated the ways in which this alternative would mitigate the 
Project’s significant impacts – as identified in these Comments but not addressed in the DEIR.   

 
251 Reed et al., 2020.  
252 Each 1 µg/m3 of PM2.5 that reaches 100,000 people living nearby causes 2.3 premature deaths annually. With a 
Value of a Statistical Life of $10,000,000 estimated by the EPA in 2019, then causing each additional 2.3 deaths 
leads to a social cost of $25M annually. Burnett R, Chen H, Szyszkowicz M et al. 2018; Global estimated of 
mortality associated with long-term exposure to outdoor fine particulate matter, PNAS 115 (38):9592-9597. 
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D. The DEIR Alternatives Analysis Artificially Separates Alternatives that are Not 
Mutually Exclusive 

 In addition to the (inappropriately characterized) no project alternative, the DEIR 
considered three additional alternatives in addition to the Project:  the “reduced project” 
alternative, the “terminal only” alternative, and the “no temporary increase in crude oil” 
alternative.  DEIR at 5-11 – 34. These alternatives were among those appropriate for 
consideration, as they are feasible means to reduce Project impacts.  However, the DEIR presents 
no reason why two of these – the reduced project alternative and the no temporary increase 
alternative - were evaluated as separate options rather than collectively.  Nothing about them is 
mutually exclusive:  the Project could have been reduced in scale and completed without the no 
temporary increase in crude throughput over the wharf. The DEIR should therefore have either 
considered those two alternatives collectively in addition to separately, or else provided 
sufficient evidence and reasoning as to why this combined approach would not be feasible.   

E. The Project Purpose is Defined in a Manner So Narrow as to Skew the Analysis of 
Alternatives 

 The Project objectives are drawn in an overly narrow fashion that may unfairly bias 
consideration of the green hydrogen alternative.  The list of Project objectives in the DEIR twice 
references a goal of repurposing Refinery infrastructure (“convert existing equipment and 
infrastructure” and “repurpose and reuse the facility’s existing equipment capacity”). DEIR at 3-
22. However, framing the Objectives in this manner by nature weighs against any alternatives – 
such as the green hydrogen alternative – that would upgrade and replace heavily polluting 
refinery infrastructure while still allowing biofuel production to proceed.  The fundamental goal 
of the Project is to manufacture biofuels; “repurposing” is merely a strategy by which Phillips 66 
seeks to hold costs down.  Why the company may for that reason consider repurposing 
economically advantageous, allowing every strategy to economize to rise to the level of a 
fundamental Project objective would bias the CEQA process in favor of the cheapest and most 
polluting alternatives, and against alternatives that are costlier but more environmentally sound.  
Defining project objectives in such an “artificially narrow” fashion violates CEQA.  North Coast 
Rivers Alliance v. Kawamura (2015), 243 Cal.App.4th 647, 654. 

IX. THE DEIR’S ANALYSIS OF CUMULATIVE IMPACTS WAS DEFICIENT 

 CEQA requires a cumulative project impacts analysis because “the full environmental 
impact of a proposed ... action cannot be gauged in a vacuum.”  Whitman v. Board of Supervisors 
(1979) 88 Cal.App.3d 397, 408.  Cumulative impacts refer to two or more individual effects 
which, when considered together,  are considerable or which compound or increase other 
environmental impacts.  Guidelines §15355.  The cumulative impact from several projects is the 
change in the environment which results from the incremental impact of the project when added 
to other closely related past, present, and reasonably foreseeable probable future projects.  Id.  
The discussion of each type of cumulative impact in an EIR need only be proportional to the 
severity of the impact and the likelihood of its occurrence, Guidelines § 15130(b), but even an 
insignificant impact must be justified as such, Guidelines § §15130(a).  For each cumulative 
impact, its geographic scope must be supported by a reasonable explanation.  Guidelines § 
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15130(b)(3).  Otherwise, an underinclusive cumulative impacts analysis “impedes meaningful 
public discussion and skews the decision maker’s perspective concerning the environmental 
consequences of a project, the necessity for mitigation measures, and the appropriateness of 
project approval.”  Citizens to Preserve the Ojai v. County of Ventura (1985) 176 Cal.App.3d 
421, 431.  See also Friends of the Eel River v. Sonoma County Water Agency (2003) 108 
Cal.App.4th 859. 

 The cumulative impacts analysis in the DEIR falls far short of these requirements, and 
fails to meet basic criteria for rationality.  The DEIR largely confined its cumulative impacts 
analysis to projects located within 3 miles of the Project site or Santa Maria facility.  No 
rationale or evidentiary support is provided for use of this particular geographic limitation; or, 
indeed, for selecting the evaluated projects based on a geographic limitation at all.  The suite of 
projects swept up in this 3-mile radius are random and highly disparate, many being radically 
different in type from the Project and having few if any correlative impacts.  These “cumulative” 
projects include, inter alia, a waterfront park, a mixed-use building, and a water purification 
project.  DEIR at 6-3 – 5.   

 The very similar Marathon Martinez biofuel conversion project, lost in this strange mix, 
receives barely a mention in the analysis.  The Marathon project is described in a single 
paragraph, but “discussion” of its cumulative impacts consists only of passing single-sentence 
and non-substantive general references such possible impacts – and those only including impacts 
to marine species, hazardous materials risks, and water quality. DEIR at 6-6, 8 – 9.  

 This approach is deficient in multiple respects.  First, other than articulating very general 
criteria (DEIR at 6-2 – 3), the DEIR failed to specify a specific rational basis for the universe of 
projects considered in the cumulative impacts analysis – with respect to either the 3 mile radius 
or the particular array of projects evaluated within that radius.  In particular, it failed to explain 
why projects were included in the cumulative impacts analysis whose impacts are clearly 
unrelated in type to the impacts of the Project.  Second, the analysis is almost entirely non-
quantitative, even though the Project’s impacts are quantified with respect to key issues, 
including criteria air pollutant emissions and GHG emissions.  And third, the document contains 
functionally zero cumulative impacts analysis of the Project as considered together with the 
closely related Marathon Martinez project, even though the two projects will necessarily have 
very similar impacts, and will cumulatively impact regional air quality, upstream agricultural 
land use, and the State’s climate goals to a significantly greater degree than the impact of each 
project individually.   

 Rather than taking the unreasoned approach it did, the DEIR should have identified a 
universe of projects to include in its analysis based on information concerning those projects’ 
impacts, and the likelihood that they will intersect with the impacts of the Project.  Including a 
compliment of local projects in that universe would be appropriate when analyzing cumulative 
impacts that are local in scale; but confining the analysis entirely to local projects does not make 
sense with respect to project impacts that are regional (e.g., air quality impacts), statewide 
(impact on the state’s climate policy), or national and international (climate, upstream indirect 
land use impacts).   
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 Using these criteria, it is clear that, at minimum, comparable refinery biofuel conversion 
projects – including but not limited to the Marathon project – needed to be included in the 
cumulative impacts analysis.  The refinery feedstock market is national, and even global, in 
scale.  Both biodiesel and renewable diesel projects in the United States compete for the same, 
limited supply of crop oils and animal fats.  As a result, a cumulative impacts analysis should 
have included existing HEFA projects currently under construction and proposed in California, 
such as the AltAir Paramount253 and Alon Bakersfield254 refinery projects as well as anticipated 
future conversion projects nationwide that are likely to produce similar large-scale impacts – 
e.g., due to anticipated use of similar feedstocks because of similar processing technology or 
transportation routes. 

 The following sections discuss particular categories of cumulative impacts that should 
have received scrutiny in the DEIR but did not.   

A. The DEIR Should Have Analyzed the Cumulative Impact of California and Other 
US Biofuel Projects on Upstream Agricultural Land Use 

 As discussed in Section IV.D above, the Project alone has the potential to consume an 
enormous portion of the entire US production of the agricultural products it proposes to use as 
feedstocks.  Project feedstock demand could boost demand for biofuel feedstock oils, currently 
113,000 b/d nationwide total, by 71% (80,000 b/d).  The Project could in principle, standing 
alone, consume up to 39 percent of the total U.S. soybean oil production for all uses. 

The similar Marathon Martinez conversion project would cumulatively impact feedstock 
consumption levels, and hence on agricultural resources and their availability.  As Commenters 
described in separate comments concerning the DEIR for that project, the Marathon project 
could increase demand for biofuel feedstock oils by 42% and could consume up to 24 percent of 
the nation’s total production of soybean oil for all uses.255  Yet the overall limitation on HEFA 
feedstock availability is well documented within the scientific community,256 the financial 

 
253 See Lillian, Betsy. ”World Energy Acquires AltAir Renewable Fuel Assets in California.” March 22 2018. 
https://ngtnews.com/world-energy-acquires-altair-renewable-fuel-assets-in-california; Alt/Air World Energy 
Paramount, CEQAnet Web Portal, Governor’s Office of Planning and Research (June 2020), 
https://ceqanet.opr.ca.gov/2020069013/2.  
254 Delek US Holdings, Inc, Delek US Holdings Announces Closing of Bakersfield Refinery Sale, Global Newswire 
(May 07, 2020). https://www.globenewswire.com/news-release/2020/05/07/2029947/0/en/Delek-US-Holdings-
Announces-Closing-of-Bakersfield-Refinery-Sale.html (accessed Dec 8, 2021).  
255 Comments by Biofuelwatch et al dated December 17, 2021 concerning Martinez refinery renewable fuels project, 
File No. CDLP20-02046. 
256 Portner 2021, pp. 18-19, 28-29, 53-58.; Searchinger, 2008.  
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industry,257 the environmental justice community,258 as well as within the biofuel industry259 
itself.  Currently planning a biofuel refinery conversion in Bakersfield, Global Clean Energy 
Holdings, Inc. remarked in its SEC 10-K filing, “[t]he greatest challenge to the wide adoption of 
[HEFA] renewable fuels is the limited availability of the plant oils and animal fats that are the 
feedstock of [HEFA] renewable fuels.”260  Given these constraints, a single biofuel conversion 
project of this magnitude could dramatically induce land use changes and makes the need for a 
cumulative analysis all the more dire.   

 The U.S. biofuel industry already consumes a significant portion of existing farm 
production of oils and animal fats. As shown in Table 8, as of fall 2021, there are eight operating 
renewable biofuel facilities and 75 biodiesel facilities, with a combined potential consumption of 
235,000 barrels per day, or 3.6 billion gallons per year of lipid feedstocks. Meanwhile, the U.S. 
currently produces 372,000 barrels per day of oils and animal fats for all uses. Thus, at full 
capacity, these existing projects could consume up to 63% of existing U.S. production. 
Meanwhile, between these projects, the feedstock actually consumed (which is less than the 
amount theoretically possible under full production capacity) represented 31% of total U.S. 
production.  See Table 8. 

  

 
257 Kelly, S., U.S. renewable fuels market could face feedstock deficit, Reuters (Apr. 8, 2021), 
https://www.reuters.com/article/us-usa-energy-feedstocks-graphic/us-renewable-fuels-market-could-face-feedstock-
deficit-idUSKBN2BW0EO (accessed Dec 8, 2021). 
258 See e.g., Press Release, California Environmental Justice Alliance, IPCC Report Shows Urgent Need to Zero Out 
Fossil Fuels, Reduce Direct Emissions (Aug. 17, 2021), https://caleja.org/wp-
content/uploads/2021/08/CEJA_IPCC_2021-3.pdf; Rachel Smolker, Bioenergy in Hoodwinked in the Hothouse: 
Resist False Solutions to Climate Change, Biofuelwatch, Energy Justice network, Global Alliance for Incinerator 
Alternatives, ETC Group, Global Justice Ecology Project, Indigenous Climate Action, Indigenous Environmental 
Network, Just Transition Alliance, La Via Campesino, Movement Generation Justice and Ecology Project, Mt. 
Diablo Rising Tide, Mutual Aid Disaster Relief, North American Megadam Resistance Alliance, Nuclear 
Information and Resource Service, Rising Tide North America, Shaping Change Collaborative 19-20 (3d ed. Apr. 
2021), https://d5i6is0eze552.cloudfront.net/documents/Destination-deforestation_Oct2019.pdf. 
259 Nickle et al., 2021. Renewable diesel boom highlights challenges in clean-energy transition (Mar 3, 2021),  
Reuters. https://www.reuters.com/article/us-global-oil-biofuels-insight-idUSKBN2AV1BS.   
260 Global Clean Energy Holdings, Inc., Annual Report (Form 10-K) April 13, 2021, 
https://www.sec.gov/Archives/edgar/data/748790/000152013821000195/gceh-20201231_10k.htm#a003_v1.  
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Table 8: US Biofuel Source-Specific Feedstock Production & Consumption 

MM t/y: Million Metric tons per year b/d: barrel, 42 U.S. gallons, per day 

      

Lipid Type 

All-Use US Production Consumed in US As Biofuel Feedstock 

Volume 
 (b/d)ᵃ ᵇ 

Mass 
 (MM t/y)ᵃ ᵇ 

Volume 
 (b/d)ᶜ 

Mass 
 (MM t/y)ᶜ 

As Percentage 
of US 

Production (%) 

Poultry Fat 22,573 1.1 1,455 0.07 6% 

Tallow 51,386 2.68 3,312 0.17 6% 

White Grease 13,420 0.75 4,793 0.27 36% 

Yellow Grease 18,272 0.96 11,928 0.63 65% 

Canola oil 14,425 0.77 10,604 0.56 74% 

Corn oil 49,201 2.62 15,249 0.81 31% 

Soybean oil 202,672 10.77 66,113 3.51 33% 

All Lipids 371,948 19.65 112,544 6.03 31% 
a. US production for poultry fat, tallow (specifically inedible tallow, edible tallow, and technical tallow), white grease (specifically 
lard and choice white grease), and yellow grease taken from USDA estimates for 2017 through 2020. USDA National Agricultural 
Statistics Service "Fats and Oils: Oilseed Crushings, Production, Consumption and Stocks" Annual Summaries for 2017 through 
2020. National Agricultural Statistics Service, "Fats and Oils: Oilseed Crushings, Production, Consumption and Stocks Annual 
Summary", 2017 through 2020, https://usda.library.cornell.edu/concern/publications/mp48sc77c. (accessed Dec. 14, 2021). 
Volume to mass conversions use specific gravities of 0.84, 0.96, and 0.91 for poultry fat, white grease, and yellow grease, 
respectively. b. Production for canola oil, corn oil (which includes distillers' corn oil), and soybean oil taken from USDA Oil Crops 
Yearbook Tables 5, 26, and 33, averaged from Oct. 2016 to Sept. 2020. USDA, Oil Crops Yearbook Tables 5, 26, and 33, Mar. 
26, 2021, https://www.ers.usda.gov/data-products/oil-crops-yearbook/ (accessed Dec. 14, 2021). Volume to mass conversions 
use specific gravities of 0.914, 0.916, and 0.916 for canola oil, corn oil, and soybean oil, respectively. c. Lipid feedstocks 
consumed for biodiesel production are averages of 2018 through 2020 taken from EIA Monthly Biodiesel Production Report, 
Table 3. EIA, Monthly Biodiesel Production Report Table 3, Feb. 26, 2021, 
https://www.eia.gov/biofuels/biodiesel/production/table3.pdf (accessed Dec. 14, 2021). Biofuel feedstock estimates for canola oil 
are an average of 2019 and 2020 data because 2018 data were suppressed. Volume to mass conversions use specific gravities 
identified in a. and b. 

 

 In recent years, numerous additional biofuel projects have been proposed, with several 
already under construction. A review of news publications and other reports found 16 future 
projects either proposed, under construction, or under active consideration by refineries, in 
addition to the Marathon proposal.  In total, these projects could triple the total amount of lipids 
consumed to a total capacity of 693,000 barrels per day, which would drastically exceed current, 
total U.S. lipid production.  At full production these past and future projects would represent 
nearly double the entire nation’s output.  As a result, it is foreseeable that cumulatively, these 
projects will require massive increases in domestic oil crop production or foreign imports, either 
of which will be associated with massive environmental and climate impacts from land use 
changes. 
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Table 9: Current and Future Lipid-Based US Biofuel Projects 

b/d: barrel, 42 U.S. gallons, per day 

     

Refinery Site Location Status 

Lipid Feedstock 

Capacity 
(b/d) 

Capacity As 
Percentage of US 
Lipid Supply (%) 

East Kansas Agri-Energy 
Renewable Diesel Garnett, KS Operational 206 0.1% 

Dakota Prairie Refining LLC Dickinson, ND Operational 13,183 3.5% 

Diamond Green Diesel LLC Norco, LA Operational 23,139 6.2% 

REG-Geismar LLC Geismar, LA Operational 6,866 1.8% 

Wyoming Renewable Diesel CO Sinclair, WY Operational 8,033 2.2% 

Altair Paramount LLC Paramount, CA Operational 2,884 0.8% 

American GreenFuels Encinitas, CT Operational 2,403 0.6% 

Down To Earth Energy LLC Monroe, GA Operational 137 0.0% 

World Energy Rome Rome, GA Operational 1,373 0.4% 

Cape Cod Biofuels Inc Sandwich, MA Operational 69 0.0% 

Maine Bio-Fuel Inc Portland, ME Operational 69 0.0% 

Blue Ridge Biofuels LLC Newton, NC Operational 137 0.0% 

Renewable Fuels by Peterson North Haverhill, 
NH Operational 549 0.1% 

World Energy Harrisburg LLC Camp Hill, PA Operational 1,305 0.4% 

Lake Erie Biofuels LLC Erie, PA Operational 3,090 0.8% 

Newport Biodiesel Inc Newport, RI Operational 481 0.1% 

Southeast Biodiesel/South 
Carolina LLC Charleston, SC Operational 343 0.1% 

Reco Biodiesel LLC Reco Biodiesel, 
VA Operational 137 0.0% 

Virginia Biodiesel Refinery LLC Kilmarnock, VA Operational 343 0.1% 

AG Processing - Algona Algona, IA Operational 5,218 1.4% 

AG Processing - Sgt Bluff Sgt Bluff, IA Operational 5,218 1.4% 

REG - Newton Newton, IA Operational 2,609 0.7% 

REG - Ralston Ralston, IA Operational 3,364 0.9% 

Lva Crawfordsville Biofuel LLC Crawfordsville, IA Operational 687 0.2% 

Cargill Inc Iowa Falls, IA Operational 3,845 1.0% 

Iowa Renewable Energy LLC Washington, IA Operational 2,472 0.7% 

Reg - Mason City Mason City, IA Operational 2,609 0.7% 

Western Dubuque Biodiesel LLC Farley, IA Operational 2,472 0.7% 

Western Iowa Energy LLC Wall Lake, IA Operational 3,090 0.8% 

Adkins Energy LLC Lena, IL Operational 275 0.1% 

REG - Danville Danville, IL Operational 3,433 0.9% 

REG - Seneca Seneca, IL Operational 5,218 1.4% 
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Incobrasa Industries Ltd Gilman, IL Operational 3,021 0.8% 

Alternative Fuel Solutions LLC Huntington, IN Operational 206 0.1% 

Integrity Bio-Fuels LLC Morristown, IN Operational 343 0.1% 

Louis Dreyfus Agricultural 
Industries LLC Claypool, IN Operational 6,797 1.8% 

Cargill Inc Wichita, KS Operational 4,120 1.1% 

Darling Ingredients Inc Butler, KY Operational 137 0.0% 

Owensboro Grain Biodiesel LLC Owensboro, KY Operational 3,708 1.0% 

Adrian Lva Biofuel LLC Adrian, MI Operational 1,030 0.3% 

Thumb Bioenergy LLC Sandusky, MI Operational - - 

Ever Cat Fuels LLC Isanti, MN Operational 206 0.1% 

Minnesota Soybean Processors Brewster, MN Operational 2,472 0.7% 

Reg - Albert Lea Albert Lea, MN Operational 3,158 0.8% 

AG Processing - St. Joseph St. Joseph, MO Operational 2,884 0.8% 

Deerfield Energy LLC Deerfield, MO Operational 3,433 0.9% 

Ethos Alternative Energy of 
Missouri LLC Lilborne, MO Operational 343 0.1% 

Seaboard Energy Marketing St 
Joseph St. Joseph, MO Operational 2,403 0.6% 

Mid-America Biofuels, LLC Mexico, MO Operational 3,433 0.9% 

Natural Biodiesel Plant LLC Hayti, MO Operational 343 0.1% 

Paseo Cargill Energy LLC Kansas City, MO Operational 3,845 1.0% 

Archer-Daniels-Midland Company Velva, ND Operational 5,836 1.6% 

Cincinnati Renewable Fuels LLC Cincinnati, OH Operational 6,248 1.7% 

Seaboard Energy Marketing Inc Guymon, OK Operational 2,609 0.7% 

Bioenergy Development Group 
LLC Memphis, TN Operational 2,472 0.7% 

REG - Madison De Forest, WI Operational 1,923 0.5% 

Walsh Bio Fuels LLC Mauston, WI Operational 343 0.1% 

Hero Bx Alabama LLC Moundville, AL Operational 1,373 0.4% 

Delek Renewables Corp Crossett, AR Operational 1,030 0.3% 

Futurefuel Chemical Company Batesville, AR Operational 4,120 1.1% 

Solfuels USA LLC Helena, AR Operational 2,746 0.7% 

Delek US New Albany, MS Operational 824 0.2% 

Scott Petroleum Corporation Greenville, MS Operational 1,167 0.3% 

World Energy Natchez LLC Natchez, MS Operational 4,944 1.3% 

REG - Houston Seabrook, TX Operational 3,639 1.0% 

World Energy Biox Biofuels LLC Galena Park, TX Operational 6,179 1.7% 

Delek Renewables LLC Clerburne, TX Operational 824 0.2% 

Eberle Biodiesel LLC Liverpool, TX Operational - - 

Global Alternative Fuels LLC El Paso, TX Operational 1,030 0.3% 

Rbf Port Neches LLC Houston, TX Operational 9,887 2.7% 
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Sabine Biofuels II LLC Houston, TX Operational 2,060 0.6% 

Alaska Green Waste Solutions 
LLC Anchorage, AK Operational - - 

Grecycle Arizona LLC Tucson, AZ Operational 137 0.0% 

Crimson Renewable Energy LP Bakersfield, CA Operational 1,923 0.5% 

American Biodiesel Inc Encinitas, CA Operational 1,373 0.4% 

Imperial Western Products Inc Coachella, CA Operational 824 0.2% 

New Leaf Biofuel LLC San Diego, CA Operational 412 0.1% 

Simple Fuels Biodiesel Chilcoot, CA Operational 69 0.0% 

Big Island Biodiesel LLC Keaau, HI Operational 412 0.1% 

Sequential-Pacific Biodiesel LLC Salem, OR Operational 824 0.2% 

REG - Grays Harbor Hoquiam, WA Operational 7,347 2.0% 

Marathonᵃ Dickinson, ND Operational 12,631 3.4% 

Camber Energyᵇ Reno, NV Operational 2,952 0.8% 

All Operational Projects   235,298 63.3% 

     

Global Clean Energy Holdingsᶜ Bakersfield Under 
Construction 15,000 4.0% 

HollyFrontier Corpᵈ Artesia, NM Under 
Construction 8,583 2.3% 

HollyFrontier Corpᵉ Cheyenne, WY Under 
Construction 6,179 1.7% 

Diamond Green Dieselᶠ Port Arthur, TX Under 
Construction 36,390 9.8% 

Diamond Green Dieselᵍ Norco, LA Under 
Construction 27,464 7.4% 

CVRʰ Wynnewood, OK Proposed 6,866 1.8% 

Ryze Renewablesᶦ Las Vegas, NV Under 
Construction 7,894 2.1% 

NEXT Renewable Fuels Oregonʲ Clatskanie, OR Proposed 50,000 13.4% 

Renewable Energy Groupᵏ Geismar, LA Under 
Construction 17,165 4.6% 

World Energyˡ Paramount, CA Proposed 21,500 5.8% 

Grön Fuels LLCᵐ Baton Rouge, LA Proposed 66,312 17.8% 

PBFⁿ Chalmette, LA Proposed 24,722 6.6% 

Calumetᵒ Great Falls, MT Proposed 12,631 3.4% 

Seaboard Energyᵖ Hugoton, KS Under 
Construction 6,842 1.8% 

Chevronq El Segundo, CA Under 
Construction 10,526 2.8% 

CVR Energyʳ Coffeyville, KS Under 
Consideration 11,578 3.1% 

Phillips 66ˢ Rodeo, CA Proposed 80,000 21.5% 

Marathonᵗ Martinez, CA Proposed 48,000 12.9% 

All Future Projects   457,652 123.0% 
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All Operational & Future 
Projects   692,950 186.3% 

     
All projects from EIA 2021 "U.S. Renewable Diesel Fuel and Other Biofuels Plant Production Capacity" and "U.S. Biodiesel Plant 
Production Capacity" reports unless otherwise noted. “-” indicates that capacity data was suppressed in the EIA data. EIA, U.S. 
Renewable Diesel Fuel and Other Biofuels Plant Production Capacity, Petroleum Reports, Sept. 3, 2021, 
https://www.eia.gov/biofuels/renewable/capacity/renewablescapacity.xlsx (accessed Dec. 14, 2021).; EIA, U.S. Biodiesel Plant 
Production Capacity, Petroleum Reports, September 3, 2021, 
https://www.eia.gov/biofuels/biodiesel/capacity/biodieselcapacity.xlsx (accessed Dec. 14, 2021).   a.  Frohlke, U. Haldor Topsoe 
HydroFlex technology results in successful test run at Marathon Petroleum Corp facility producing 100% renewable diesel, 
Haldor Topsoe, Aug 5. 2021, https://blog.topsoe.com/marathon-petroleum-corporation-confirms-successful-test-run-for-us-
refinery-producing-100-renewable-diesel-based-on-topsoes-hydroflex-technology (accessed Dec 14, 2021). b. Viking Energy 
Group, Inc. Viking Energy Signs Agreement to Acquire Renewable Diesel Facility, Globe Newswire, Dec. 1, 2021, 
ttps://www.globenewswire.com/news-release/2021/12/01/2344429/0/en/Viking-Energy-Signs-Agreement-to-Acquire-Renewable-
Diesel-Facility.html (accessed Dec 14, 2021).  c. Cox, J. Refinery on Rosedale makes final changes for switch to cleaner fuel, 
Bakersfield.com, Nov. 6, 2021, https://www.bakersfield.com/news/refinery-on-rosedale-makes-final-changes-for-switch-to-
cleaner-fuel/article_36271b12-3e94-11ec-b8ac-df50c6c90b95.html (accessed Dec 14, 2021).   d. Brelsford, R. HollyFrontier lets 
contract for new unit at Navajo refinery, Oil & Gas Journal, Jan. 29, 2020, https://www.ogj.com/refining-
processing/refining/article/14092707/hollyfrontier-lets-contract-for-new-unit-at-navajo-refinery (accessed Dec 14, 2021).  e. 
McGurty, J. HollyFrontier increases renewable fuel capacity with purchase of Sinclair Oil, S&P Global, Aug. 3, 2021, 
https://www.spglobal.com/platts/en/market-insights/latest-news/agriculture/080321-hollyfrontier-increases-renewable-fuel-
capacity-with-purchase-of-sinclair-oil (accessed Dec. 14, 2021).  f. McGurty, J. Diamond Green Diesel St. Charles renewable 
diesel expansion starting up, S&P Global, Oct. 21, 2021, https://www.spglobal.com/platts/en/market-insights/latest-
news/agriculture/102121-refinery-news-diamond-green-diesel-st-charles-renewable-diesel-expansion-starting-up (accessed Dec. 
14, 2021).  g. McGurty, J. Diamond Green Diesel St. Charles, Louisiana, renewable diesel plant shut ahead of Ida, S&P Global, 
Aug 29, 2021, https://www.spglobal.com/platts/en/market-insights/latest-news/oil/082921-diamond-green-diesel-st-charles-
louisiana-rd-plant-shut-ahead-of-ida (accessed Dec. 14, 2021).  h. CVR Energy lets contract for Wynnewood refinery renewables 
project, Oil & Gas Journal, Jan. 27, 2021, https://www.ogj.com/refining-processing/refining/operations/article/14196317/cvr-
energy-lets-contract-for-wynnewood-refinery-renewables-project (accessed Dec. 14, 2021).  i. Ryze Renewables, Renewable 
Diesel Facilities in Reno and Last Vegas, https://www.ryzerenewables.com/facilities.html (accessed Dec. 14. 2021).  j. Erfid, C. 
NEXT Renewable Fuels Oregon EFSC Exemption Request. Letter to Todd Cornett, pp. 2, Oct. 30, 2020, 
https://www.oregon.gov/energy/facilities-safety/facilities/Facilities%20library/2020-11-9-PWB-Request-for-Exemption.pdf 
(accessed Dec. 14, 2021).  k. Voegele, E. REG discusses Geismar expansion, Houston shutdown in Q3 results, Biodiesel 
Magazine, Nov. 8, 2021, http://www.biodieselmagazine.com/articles/2517837/reg-discusses-geismar-expansion-houston-
shutdown-in-q3-results (accessed Dec. 14, 2021). l. City of Paramount, Notice of Preparation of a Draft Subsequent 
Environmental Impact Report, Paramount Petroleum AltAir Renewable Fuels Project, CUP 757 Amendment, pp. 12, Jun. 4, 
2020, https://www.paramountcity.com/home/showpublisheddocument/5764/637268681923030000 (accessed Dec. 14, 2021).  
m. Boone, T., Grön Fuels gets air quality permit for proposed $9.2 billion plant, The Advocate, Apr. 22, 2021, 
https://www.theadvocate.com/baton_rouge/news/business/article_9e4a0144-a378-11eb-bc32-6362f7d3744c.html (accessed 
Dec. 14, 2021).  n. Brelsford, R. PBF Energy advances plans for proposed Chalmette refinery renewables project, Oil & Gas 
Journal, Aug. 6, 2021, https://www.ogj.com/refining-processing/refining/article/14208235/pbf-energy-advance-plans-for-
proposed-chalmette-refinery-renewables-project (accessed Dec. 14, 2021). o. Brelsford, R. Calmut lets contract for Montana 
refinery's renewable diesel project, Oil & Gas Journal, Aug. 31, 2021, https://www.ogj.com/refining-
processing/refining/article/14209547/calumet-lets-contract-for-montana-refinerys-renewable-diesel-project (accessed Dec. 14, 
2021).  p. Brelsford, R. Seaboard Energy lets contract for Kansas renewable diesel plant, Oil & Gas Journal, May 14, 2021, 
https://www.ogj.com/refining-processing/refining/article/14203325/seaboard-energy-lets-contract-for-kansas-renewable-diesel-
plant (accessed Dec. 14, 2021).  q. McGurty, J. Chevron expands renewable fuels output with more lower carbon business 
spending, S&P Global, Sep. 14, 2021, https://www.spglobal.com/platts/en/market-insights/latest-news/agriculture/091421-
chevron-expands-renewable-fuels-output-with-more-lower-carbon-business-spending (accessed Dec. 14, 2021).  r. CVR Energy 
selects Honeywell technology for Coffeyville refinery, Dec. 9, 2021, http://biomassmagazine.com/articles/18550/cvr-energy-
selects-honeywell-technology-for-coffeyville-refinery (accessed Dec 14, 2021).  s. Rodeo Renewed DEIR at 3-23 t. Marathon 
Martinez DEIR at 2-15  u. Feedstock capacities calculated assuming a feed-to-product mass ratio of 80.9% per Pearlson et al. 
(2013) for maximum distillate production, an average lipid feedstock specific gravity of 0.916 (that of soybean oil), and an 
average product specific gravity of 0.78 (that of renewable diesel). v. Total US yield of lipids taken from Table 9. 

 

 Thus, while the impacts of either project standing alone on agricultural resources and 
land use would be large, the combined impact of the two projects together could be catastrophic 
in scale – even more so when other existing and planned projects are considered in the 
cumulative impacts mix.  Among other things, this level of market disruption would greatly 
increase that likelihood that other types of fungible food crop oils – including palm oil – would 
start to replace the dwindling supply of soy and other food crop oils, with attendant destructive 
impacts.  The sheer amount the land required to grow food crop oils for existing and projected 
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biofuel projects domestically indicates dramatic land use changes will inevitably occur at a 
global scale.  Despite the novelty of this type of refinery conversion in California, even just the 
national data shows the Project is entering a large biodiesel market which has already contributed 
to the significant indirect land use changes documented in Section IV above. 

B. The DEIR Should Have Analyzed the Cumulative Impact of California Biofuel 
Production on the State’s Climate Goals261 

 As discussed in Section VI, large-scale biofuel production is incompatible with 
California’s climate goals, which contemplate large-scale electrification via BEVs, and a phase-
out of combustion fuel.  That impact cannot be fully disclosed, measured, and analyzed, 
however, without looking at the cumulative impact of all of the biofuel production existing or 
contemplated in the state.  The DEIR erred in not undertaking that analysis.   

 Such analysis would reveal that, in fact, current proposals to repurpose in-state crude 
refining assets for HEFA biofuels could exceed the biofuel caps in state climate pathways by 
2025.  New in-state HEFA distillate (diesel and jet fuel) production proposed by this Project, the 
Marathon, AltAir, and the Global Clean Energy (GCE) projects for the California fuels market 
would, in combination, total ~2.1 billion gal./y and is planned to be fully operational by 2025. 262  
If fully implemented, these current plans alone would exceed the HEFA diesel and jet fuel caps 
of 0.0-1.5 billion gal./y in state climate pathways.   

 

Further HEFA biofuels growth could also exceed total liquid fuels combustion benchmarks 
for 2045 in state climate pathways.  As BEVs replace petroleum distillates along with gasoline, 
crude refiners could repurpose idled petroleum assets for HEFA distillates before FCEVs ramp 
up, and refiners would be highly incentivized to protect those otherwise stranded assets (Chapter 
1).   

Chart 5 illustrates a plausible future HEFA biofuel growth trajectory in this scenario.  
Declining petroleum diesel and jet fuel production forced by gasoline replacement with BEVs 
(gray-green, bottom) could no longer be fully replaced by currently proposed HEFA production 
(black) by 2025–2026.  Meanwhile the idled crude refinery hydrogen production and processing 
assets repurpose for HEFA production (light brown, top).  As more petroleum refining assets are 

 
261 Additional support for this section is provided in Karras, 2021a. 
262  Supporting Material Appendix for Changing Hydrocarbons Midstream: Fuel chain carbon lock-in potential of 
crude-to-biofuel petroleum refinery repurposing; prepared for the Natural Resources Defense Council (NRDC) by 
Greg Karras, G. Karras Consulting, www.energy-re-source.com;  Application for Authority to Construct Permit and 
Title V Operating Permit Revision for Rodeo Renewed Project: Phillips 66 Company San Francisco Refinery 
(District Plant No. 21359 and Title V Facility # A0016); Prepared for Phillips 66 by Ramboll US Consulting, San 
Francisco, CA. May 2021; Initial Study for: Tesoro Refining & Marketing Company LLC—Marathon Martinez 
Refinery Renewable Fuels Project; received by Contra Costa County Dept. of Conservation and Development 1 Oct 
2020; April 28, 2020 Flare Event Causal Analysis; Tesoro Refining and Marketing Company, subsidiary of 
Marathon Petroleum, Martinez Refinery Plant #B2758; report dated 29 June, 2020 submitted by Marathon to the 
Bay Area Air Quality Management District: San Francisco, CA. https://www.baaqmd.gov/about-air-
quality/research-and-data/flare-data/flare-causal-reports ; Paramount Petroleum, AltAir Renewable Fuels Project 
Initial Study; submitted to City of Paramount Planning Division, 16400 Colorado Ave., Paramount, CA.  Prepared 
by MRS Environmental, 1306 Santa Barbara St., Santa Barbara, CA; Brelsford, R. Global Clean Energy lets 
contract for Bakersfield refinery conversion project. Oil & Gas Journal. 2020.  Jan.9, 2020. 
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stranded, more existing refinery hydrogen production is repurposed for HEFA fuels, increasing 
the additional HEFA production from left to right in Chart 5.  
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Chart 5: Future HEFA Biofuel Growth Trajectory

4. Combustion fuels additive potential of HEFA diesel and jet production in California.As 
electric vehicles replace gasoline, stranding petroleum refining assets, continuing HEFA biorefining expansion could 
add as much as 15 million gallons per day (290%) to the remaining petroleum distillate-diesel and jet fuel refined in 
California by 2050.  Locking in this combustion fuels additive could further entrench the incumbent combustion fuels 
technology in a negative competition with cleaner and lower-carbon technologies, such as renewable-powered 
hydrogen fuel cell electric vehicles (FCEVs).  That could result in continued diesel combustion for long-haul freight 
and shipping which might otherwise be decarbonized by zero emission hydrogen-fueled FCEVs.  Petroleum-
trajectory for cuts in petroleum refining of distillate (D) and jet (J) fuels that will be driven by gasoline replacement 
with lower-cost electric vehicles, since petroleum refineries cannot produce as much D+J when cutting gasoline (G) 
production. It is based on 5.56%/yr light duty vehicle stock turnover and a D+J:G refining ratio of 0.615. This ratio is 
the median from the fourth quarter of 2010–2019, when refinery gasoline production is often down for maintenance, 
and is thus relatively conservative.  Similarly, state policy targets a 100% zero-emission LDV fleet by 2045 and could 
drive more than 5.56%/yr stock turnover. Values for 2020-2021 reflect the expected partial rebound from COVID-19.   
HEFA-imports and HEFA-existing are the mean D+J “renewable” volumes imported, and refined in the state, 
respectively, from 2017-2019. The potential in-state expansion shown could squeeze out imports. HEFA-proposed is 
currently proposed new in-state capacity based on 80.9% D+J yield on HEFA feed including the Phillips 66 Rodeo, 
Marathon Martinez, Altair Paramount, and GCE Bakersfield projects, which represent 47.6%, 28.6%, 12.8%, and 
11.0% of this proposed 5.71 MM gal/day total, respectively. HEFA-plausible: as it is idled along the petroleum-based 
trajectory shown, refinery hydrogen capacity is repurposed for HEFA biofuel projects, starting in 2026.  This scenario 
assumes feedstock and permits are acquired, less petroleum replacement than state climate pathways, and slower 
HEFA growth than new global HEFA capacity expansion plans targeting the California fuels marketi anticipate.  Fuel 
volumes supported by repurposed hydrogen capacity are based on H2 demand for processing yield-weighted 
feedstock blends with fish oil growing from 0% to 25%, and a J : D product slate ratio growing from 1: 5.3 to 1: 2, 
during 2025–2035.  For conceptual analysis see Karras, 2021a;  for data and methodological details see Karras, 
2021a Table A7.263   

 
263 Supporting Material Appendix for Changing Hydrocarbons Midstream: Fuel chain carbon lock-in potential of 
crude-to-biofuel petroleum refinery repurposing; prepared for the Natural Resources Defense Council (NRDC) by 
Greg Karras, G. Karras Consulting, www.energy-re-source.com.  
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Refining and combustion of HEFA distillates in California could thus reach ~15.0 million 
gal./d (5.47 billion gal./y), ~290% of the remaining petroleum distillates production, by 2050.264 

HEFA distillate production in this scenario (5.47 billion gal./y) would exceed the 1.6-3.3 billion 
gal./y range of state climate pathways for combustion of all liquid transportation fuels, including 
petroleum and biofuel liquids, in 2045.265  This excess combustion fuel would squeeze out 
cleaner fuels, and emit future carbon, from a substantial share of the emergent petroleum 
distillate fuels replacement market — a fuel share that HEFA refiners would then be motivated 
to retain.  

 

The scenario shown in Chart 5 is an illustration, not a worst case.  It assumes slower 
growth of HEFA biofuel combustion in California than global investors anticipate, less 
petroleum fuels replacement than state climate pathways, and no growth in distillates demand.  
Worldwide, the currently planned HEFA refining projects targeting California fuel sales total 
~5.2 billion gal./y by 2025.266  HEFA growth by 2025 in the Chart 5 scenario is less than half of 
those plans.  Had the DEIR considered that 5.2 billion gallon/year estimate by California Energy 
Commission staff,267 for example, the County could have found that the Project would contribute 
to exceeding the state climate pathway constraint discussed in Section V of 0.5–0.6 and 0.8–0.9 
billion gallons/year total HEFA jet fuel, and HEFA diesel combustion, respectively, based on 
that fact alone.  Additionally, State climate pathways reported by Mahone et al. replace ~92% of 
current petroleum use by 2045, which would lower the petroleum distillate curve in Chart 5, 
increasing the potential volume of petroleum replacement by HEFA biofuel.  Further, in all 
foreseeable pathways, refiners would be incentivized to protect their assets and fuel markets.       

 

C. The DEIR Did Not Adequately Disclose and Analyze Cumulative Marine Resources 
Impacts 

 
There is currently a boom in proposals for biofuel conversions.  Unlike existing fossil 

fuel refining, there is little existing transportation infrastructure for biofuel feedstocks, so, as 
with the Project, much of that transportation will take place via ship.  This means that there will 
be cumulative impacts to marine resources that have not been adequately evaluated in the DEIR.  
For example, increases in feedstock demand will implicate economic and transportation impacts 
to marine resources all over the world.  

 

 
264 Id. 
265 Mahone et al., 2020a. Achieving Carbon Neutrality in California: PATHWAYS Scenarios Developed for the 
California Air Resources Board, DRAFT: August 2020; Energy and Environmental Economics, Inc.: San Francisco, 
CA. https://ww2.arb.ca.gov/sites/default/files/2020-08/e3_cn_draft_report_aug2020.pdf  
266 Schremp (2020). Transportation Fuels Trends, Jet Fuel Overview, Fuel Market Changes & Potential Refinery 
Closure Impacts. BAAQMD Board of Directors Special Meeting, May 5 2021, G. Schremp, Energy Assessments 
Division, California Energy Commission. In Board Agenda Presentations Package; https://www.baaqmd.gov/-
/media/files/board-of-directors/2021/bods_presentations_050521_revised_op-pdf.pdf?la=en  
267 Id.  
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In 2017 Phillips 66 proposed a marine terminal expansion.  According to the Project 
Description for that project, it was to  
 

modify the existing Air District permit limits to allow an increase in 
the amount of crude and gas oil that may be brought by ship or barge 
to the Marine Terminal at the Phillips 66 Company (Phillips 66} San 
Francisco Refinery in Rodeo, California (Rodeo Refinery). The 
refinery processes crude oil from a variety of domestic and foreign 
sources delivered by ship or barge at the Marine Terminal and from 
central California received by pipeline. The Proposed Project would 
allow the refinery to receive more waterborne-delivered crude and gas 
oil, and thereby to replace roughly equivalent volumes of pipeline-
delivered crudes with waterborne-delivered crudes. However, the 
Proposed Project would not affect the characteristics of the crude oil 
and gas oil the refinery is able to process. 
 
The proposed increase in offloading and the additional ship and barge 
traffic necessitates modification of Phillips 66's existing Permit to 
Operate and the Major Facility Review (Title V) Permit, which was 
issued by the Air District to the Phillips 66, San Francisco Refinery 
(BAAQMD Facility #A0016). Approval of the proposed air permit 
modifications would be a discretionary action by the Air District, 
requiring CEQA review (BAAQMD Regulation 2-1-310). 

 
Phillips 66 Marine Terminal Permit Revision Project, Notice of Preparation, June 2017, p. 2.  
The final EIR must evaluate past proposals such as the 2017 marine terminal expansion proposal, 
to determine whether there are cumulative impacts and whether those proposals are likely to be 
approved.   
 
 The record for BAAQMD’s analysis of the 2017 project proposal should be incorporated 
into the record for the current CEQA review.   

 

X. THE DEIR SHOULD HAVE MORE FULLY ADDRESSED HAZARDOUS 
CONTAMINATION ISSUES ASSOCIATED WITH CONSTRUCTION AND 
DECOMMISSIONING 

 

The DEIR failed to adequately address the interrelated issues of site decommissioning 
and contamination hazards.  The Refinery site is heavily contaminated, which gives rise to issues 
concerning both how decommissioned portions of the refinery will be addressed, and how 
Project construction and operation may affect ongoing remediation and monitoring activities.  
Additionally, given the likely short and definably finite commercial lifetime of the Project, the 
DEIR should have evaluated the impact of full site decommissioning.   
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A. The DEIR Inadequately Evaluate Project Impacts on Hazardous Waste Cleanup 
Operations 

 

 The fails to disclose and analyze information concerning the multiple cleanup orders that 
have been issued for the site, and how Project construction may impact the cleanup work. The 
general overview of specific water quality remediation projects (DEIR at 4.10-356) is an 
incomplete description of such activities. Described below are specific measures taken by 
agencies to address hazardous contamination at the Refinery, which should have been addressed. 

 

 The Department of Toxic Substances Control (DTSC) is monitoring two areas under 
Facility EPA ID Number: CAD009108705 affected by hazardous contamination.  The first is the 
Primary Basin, whose latest Post Closure Facility Permit was effective February 21, 2012 and 
will expire February 20, 2022.268   The DTSC has also placed deed restrictions on contaminate 
areas at the Refinery, banning land use for residences, hospitals, schools, and day cares.269.  

 

 Additionally, the San Francisco Bay Regional Water Quality Control Board (Water 
Board) is extensively addressing hazardous contaminants affecting water quality, but the DEIR 
only references at a high level (DEIR 4.10-356). The Water Board has two active correction 
actions with the refinery: a waste discharge requirement and a site cleanup requirement.270   

 
268 The Primary Basin is located in the southern portion of the facility east of the Unit 100 wastewater facility.  The 
permit will allow the facility to conduct closure activities, groundwater monitoring, liner and leachate 
collection/leak detection system inspection and maintenance, and emergency storage. The second is the Land 
Treatment Area (LTA) whose latest Post Closure Facility Permit was effective 1/9/17 and will expire 1/8/27.  The 
LTA is in the southern portion of the facility and received hazardous wastes between 1976 and 1983.  The LTA has 
been a US EPA Post-closure permit since 1989. The permitted activities are conduct post closure activities, 
groundwater monitoring, soil sampling, inspection and maintenance of the wells and cap/vegetative cover. See 
Hazardous Waste Post Closure Facility Permit Land Treatment Area issued to Phillips 66 Co., effective Date 
January 9, 2017; Hazardous Waste Post Closure Facility Permit, Primary Basin, issued to ConocoPhillips,  Effective 
Date: February 21, 2012. 
269 The DTSC has filed three such deed restrictions all on 8/26/19.  Two relate to Post-Closure Permits and the third 
is joint effort with the Water Board on surface and subsurface hazardous wastes.  The first one is for 1.37 acres of 
the Primary Basin.  The second one is for 6.4 acres of the LTA.  The third one is for 1.06 acres of the Former 
Container Storage Unit (FCSU).  Per a March, 1996 agreement with the Water Board, the DTSC would oversee the 
closures of the surface containment structures (asphalt pads, concrete slabs) and the Water Board would address the 
subsurface issues as part of Inactive Waste Site 6C correction action process.  A Closure Certification Report was 
submitted to DTSC on 10/31/11 and approved 7/31/12(noted in recorded deed) noting that the certification was 
conditioned on recording of a land use covenant. See Closure Certification Report, Former Container Storage Unit 
ConocoPhillips San Francisco Refinery Rodeo, California, EPA ID No. 009108705, October 31, 2011; Covenant to 
Restrict Use of Property Environmental Restriction, Contra Costa County Assessor’s Parcel No. 357-300-005, 
Primary Basin within the Phillips 66 Company San Francisco Refinery (Rodeo, California), EPA ID No. 
CAD009108705, DTSC Site Code:  200203; Covenant to Restrict Use of Property 
Environmental Restriction Contra Costa County Assessor’s Parcel No.  358-010-008, Land Treatment Area within 
the Phillips 66 Company San Francisco Refinery (Rodeo, California), EPA ID Number CAD009108705, DTSC Site 
Code:  200203. 
270 Both these requirements are conditioned by Final Revised Groundwater Self-Monitoring Plan (SMP) dated April 
29, 2015. The SMP reviewed the then current groundwater monitoring and reporting requirements that were 
included in the Waste Discharge Requirements (WDR) Order No. R2-2005-0026, adopted by the Water Board in 
June 2005, and referred to in the SCR Order No. R2 2006-0065 adopted by the Water Board in October 2006. In 
accordance with Task 11 of the San Francisco Bay Regional Water Quality Control Board (Water Board) Site 
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These actions involve an extensive monitoring program associated with both the DTSC and the 
Water Board cleanup actions.271   

 

 Of particular note is that the Water Board identified an issue with tar seeps at the 
Refinery site. 272 The investigation of the area for tar seep was carried out between 2016 and 
2019 and the remediation in 2020.  Approximately 127 metal drums and wood barrels were 
removed. A total of approximately 601.5 tons of waste soil and tar were excavated. The waste 
was characterized as Class II non-hazardous material, and was transported offsite.273 

 

 All of these historic and ongoing actions should have been evaluated in sufficient depth 
to determine whether Project construction and operation has the potential to negatively impact 
them, either by disturbing contaminated areas or interfering with remediation and monitoring.   

 

 With regard to contaminated areas, the tar seep issue illustrates the critical importance of 
assessing the impact on these areas of excavation and movement of material that will be involved 
in conversion construction. Historically, numerous tar seeps have been observed on the pavement 
surface throughout the areas surrounding the warehouse building and the laboratory building. 
Although the tar is firm and immobile during the colder months, elevated ambient temperatures 

 
Cleanup Requirements (SCR) Order No. R2-2006-0065, the SMP realigned the groundwater-monitoring program to 
the current site conditions. 
271 The SMP evaluated the current groundwater monitoring program at the site includes wells associated with the 
WDR, the SCR, and the DTSC Permits, in addition to wells associated with various voluntary investigation and 
evaluations programs at the refinery that are not specifically defined under a regulatory order, directive, or permit. 
Wells associated with the WDR are generally monitored under a detection-monitoring program, intended to detect 
indications of a potential release from the subject waste management unit. Wells associated with the SCR are 
monitored under a corrective action evaluation program, intended to evaluate the effectiveness of the specific 
corrective action. See California Regional Water Quality Control Board San Francisco Bay Region, Order No. R2-
2006-0065, Site Cleanup Requirements and Recission of Order No. 93-046 for ConocoPhillips Company San 
Francisco Refinery, October 11, 2006; California Regional Water Quality Control Board San Francisco Bay Region, 
Order No. R2-2005-0026, Updated Waste Discharge Requirements and Rescission of Order No. 97-027 for 
ConocoPhillips Company San Francisco Refinery, June 15, 2005. 
272 Based on the SMP, the Water Board and Phillips updated the WDR to R2-2015-0046 and the SCR to R2-2018-
0014 with the updates to monitoring hazardous waste and groundwater.  SCR R2-2018-0014 contained several 
mandatory tasks that needed special attention.  These included Main Interceptor Trench (MIT) Alignment C 
Extension Completion Report, A-E Gap Hydraulic Containment System Completion Report, Area 6 FPLH 
Recoverability Evaluation Report, and the Tar Seep Area Investigation Report.  California Regional Water Quality 
Control Board San Francisco Bay Region, Order No. R2-2018-0014, Updated Site Cleanup Requirements and 
Recission of Order Nos. R2-2006-0065 and R2-2012-0081 for Phillips 66 Company San Francisco Refinery, April 
13, 2018; California Regional Water Quality Control Board San Francisco Bay Region, Order No. R2-2015-0046, 
Updated Waste Discharge Requirements and Rescission of Order No. R2-2005-0026 for Phillips 66 Company San 
Francisco Refinery, November 23, 2015. 
273 The waste tar drums, and impacted soil were transported and disposed of offsite at Republic Services’ Keller 
Canyon landfill in Pittsburg, California. A new utility duct-bank was installed around the perimeter of the 
excavation from the existing power pole then south to the laboratory building. After the duct-back was installed, the 
cables in the two pre-existing utility duct-banks were taken out of service and removed. Two unanticipated pipeline 
segments were encountered, removed or abandoned in-place during the excavation. Along the southeastern 
excavation area, approximately 30 linear feet of 8-inch diameter wooden-stave storm drainpipe removed. A metal 
10-inch diameter pipe segment, buried approximately 6 feet bgs, capped in-place with concrete.  As you can from 
the remediation efforts, there is risk to any remediation to any area of the refinery. 
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during the summer months soften the tar, causing it to seep and expand vertically via viscous 
flows to the ground surface and spread by gravity, adhering to the wheels of vehicles, and the 
shoes of pedestrians.274  A similar problem of buried contamination arose when a rusted 55 
gallon drum was found in 2021 around Tank 302 when the Main Interceptor Trench was being 
upgraded per Task 1 of R2-2018-0014.  These excavation risks should be explained more clearly 
in the DEIR275 

  

 With regard to monitoring activities, the DEIR inadequately describes the potential 
impact of the new Sulfur Treatment Unit (STU) and Pre-Treatment Unit(PTU) will have on 
existing Inactive Waste Unites (IWS) and current monitoring of wastes and groundwater.  Figure 
3.2 of the DEIR shows the positions of the new STU and PTU units and where the three storage 
tanks will be torn down.  Figures 4 and 6 of SCR-R2-20018-0014 seem to indicate that the STU 
and PTU will be built over IWS 4.  The DEIR should have addressed the potential impacts of 
this construction in IWS 4, and proposed mitigation to minimize disturbance.  Similarly, the 
DEIR did not address impacts of Project activities on monitoring associated with the Carbon 
Plant, which is also under a WDR. 276 

 

The DEIR should have disclosed in detail all of these historic and ongoing cleanup and 
monitoring operations, and described the Project’s impact on them..  Without such disclosure, 
the DEIR’s cursory conclusion that construction and operation activities will not impact them is 
unsupported by substantial evidence.  DEIR at 4.9-326-327; 339-340.  

 
B. The DEIR Should Have More Fully Evaluated Impacts of Partial and Complete 

Decommissioning 

 

 The DEIR addresses decommissioning at the Project site only with respect to 
infrastructure that would not be used in connection with the Project, including the pipeline sites, 
Carbon Plant, and Santa Maria facility; and construction of new Project infrastructure.  DEIR at 
3-31, 4.9-326-327 and 339-340.  However, as discussed in Section II, the foreseeable likelihood 
is that biofuel demand in California will wane significantly within the relatively near term as 

 
274 Letter dated September 25,2020 to Ross Steenson from Christopher M. Swartz re Tar Drums Removal Summary 
Report Phillips 66 San Francisco Refinery, Rodeo, California 
Task 7, Site Cleanup Requirements Order No. R2—2018—0014 CRWQCB—SFB File No. 2119.1051. 
275 Letter dated June 9, 2021 from Christopher M. Swartz re Tank 302 GW Barrier System Construction - Buried 
Drum Removal Summary Report Site Cleanup Requirements Order No. R2-2018-0014 CRWQCB-SFB File No. 
2119.1051. 
276 WDR R2-2008-0013 regulates stormwater at the Carbon Plant.   The previous owner constructed the Basin 
System, consisting of two settling basins and a large surface impoundment, in 1983. The Basin System was designed 
to recover water used at the Facility, including 1) cooling tower blowdown water, 2) dust control water, and 3) storm 
water runoff; and recover coke fines. This water is recycled from the surface impoundment and used in Facility 
processes, in a closed loop system.  Amendment R2-2013-0008 was added to update the self-monitoring system.  
The DEIR did not mention the risks to the groundwater by the removal and demolishing of the Carbon Plant.  See 
California Regional Water Quality Control Board San Francisco Bay Region, Order No. R2-2013-0008, 
Amendment of Waste Discharge Requirements Order No. R2-2008-0013 for Phillips 66 Company 
Rodeo Carbon Plant,  March 13, 2013; California Regional Water Quality Control Board San Francisco Bay Region, 
Order No. R2-2008-0013, Updated Waste Discharge Requirements and Rescission of Order No. 98-038 for 
ConocoPhillips Company Contra Costa Carbon Plant, March 17, 2008. 
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California transitions to a zero-emissions transportation economy.  As noted, Contra Costa 
County itself has signed a pledge to be “diesel free by ’33.”  Accordingly, the realistic likelihood 
is that the Project’s commercial life will be short. Thus, in order to fully inform that public 
regarding foreseeable impacts, and to guide the County’s thinking about planning for the Project 
site’s future, the DEIR should have examined the impacts of full decommissioning of the site 
(even though such full decommissioning was rejected as a Project alternative, DEIR at 5-9).   

 

 The DEIR, however, does not substantively evaluate decommissioning impacts at all – 
either with respect to the infrastructure it acknowledges will be decommissioned, or the 
remaining infrastructure whose decommissioning in the not-distant future is inevitable.  The 
DEIR should have disclosed and analyzed the impact of decommissioning in both these 
scenarios.  With respect to decommissioning envisioned as part of the Project, the DEIR notes 
that the Project “includes the cessation of operations at the Carbon Plant and of the crude 
handling units, sulfur recovery unit, reformer, and isomerization unit.”  The DEIR should specify 
what will be done with this equipment, and how Phillips 66 will address any site contamination 
associated with it.  

 

 With respect to the inevitable decommissioning of the entire Refinery, the DEIR should 
have addressed the high level of existing contamination, and disclosed and analyzed the impacts 
of addressing it upon full decommissioning.  Various oil companies refined oil at the Rodeo site 
since 1896,277 some 75 years before the environmental protection wave of the early 1970s, and 
through waves of toxic gasoline additives—tetraethyl lead and then MTBE, from the 1930s 
through the early 2000s—and refinery releases to land persist to this day.  Today, evidence that 
refinery byproduct waste disposal continues on surrounding land is here for all to see, at the 
carbon plant, where toxics-laden petroleum coke particulates dust the surrounding soil.   

  
XI. THE DEIR INADEQUATELY ADDRESSED THE PROJECT’S IMPACTS ON 

MARINE RESOURCES 
 

Even if the DEIR’s baseline is taken at face value, in spite of the lack of any evidence 
that purported baselines reflect the actual amount of refining occurring at the Facility, the Project 
contemplates a drastic increase in the amount of feedstock and other potential pollutants crossing 
through the marine terminal. The DEIR claims that current product received through the marine 
terminal is 35,000 bpd, while the completed Project contemplates 118,000 pbd, an over 300% 
increase. DEIR at xxii (Table ES-1). This is reflected in the drastic increase in the number of 
taker and barge trips documented in the DEIR, up to 361 visits per year, an increase of 121 
tanker vessels and 71 barges over baseline. 

 
The DEIR’s No Project Alternative shows 170 ship and barge trips per year. DEIR xxvii 

(Table ES-2). This is not an accurate depiction of the average number of trips over the last few 
years, nor is it an accurate estimate of how many trips would be taken if this Project were not 
completed at all.  Regardless, the contemplated increase in ship traffic in San Francisco Bay over 
what currently occurs cannot be understated, as it is truly massive.  

 
277 California Refinery History; California Energy Commission: Sacramento, CA.  https://www.energy.ca.gov/data-
reports/energy-almanac/californias-petroleum-market/californias-oil-refineries/california-oil. 
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A. The Wharf Throughput Expansion Would Result in Significant Water Quality 

Impacts, With Attendant Safety Hazards 
 

The water quality impacts from expansion of marine terminal operations must be 
thoroughly examined, from impacts associated with the extraction and/or production of feed 
stocks to the dilution of those feedstocks and shipment to other ports, through the loading 
process onto tankers and the shipping routes they take to San Francisco Bay, then to the 
unloading of those feedstocks and transport into the refinery, the separation and reuse or disposal 
of unused portions or diluents, the eventual shipment of refined or reused products to end 
markets, and finally through to impacts from the use of end products.  This lifecycle analysis 
must take into account global effects such as climate change and ocean acidification, as well as 
local water quality impacts that could have serious consequences for the communities at 
production sites, ports, along the shipping routes, and near the actual Project site in Rodeo.  This 
analysis must also disclose the extent to which unknowns exist, such as the lack of concrete 
information concerning effective marine spill cleanup methodologies for feedstocks and the 
environmental impacts of such spills, and evaluate the risks taken as a result of those unknowns.     

 
Each tanker trip carries an added risk of a spill, as a reported 50% of large spills occur in 

open water.278  The majority of spills, however, are less than 200,000 gallons, and most of these 
spills happen while in port.279  Two types of tanker will likely be used to transport feedstocks to 
the Facility, coastal tankers, which can carry as much as 340,000 barrels of oil (14.3 million 
gallons), and coastal tank barges, which typically carry 50,000 to 185,000 barrels of oil, though 
newer models can carry as much as a coastal tanker. In fact, the DEIR itself states that the 
maximum capacity of a single ship calling at the terminal is 1 million barrels.  DEIR 4.9-330.  
“Therefore, as tanker/barge volumes could range as high as 1 million barrels, a theoretical 
maximum spill size from a barge or tanker contents that is used for planning purposes in the 
USCG-required vessel response plans could range up to 1 million barrels (based on the largest 
tanker capacity).”  DEIR 4.9-330 – 4.9-331.  No rationale or explanation is given for the 
selection of the much lower 10,000-20,000-barrel spill as a worst-case scenario.  DEIR 4.9-331.  
The final EIR must evaluate an actual worst-case scenario instead of the watered down version 
discussed in the DEIR.  

 
California’s 45-billion-dollar coastal economy has a lot to lose to a spill.280  California 

commercial fisheries for instance, produced from 186-361 million pounds of fish from 2013-
2015, at a value of 129-266 million dollars.281  After the Costco Busan disaster spilled 53,000 
gallons of oil into San Francisco Bay, the Governor closed the fishery, a significant portion of 
which was either contaminated or killed, closed more than 50 public beaches, some as far south 
as Pacifica, and thousands of birds died.  All told that spill resulted in more than 73 million 
dollars in estimated damages and cleanup costs.282   

 
278 The International Tanker Owners Pollution Federation (2016 spill statistics), p. 8. 
279 Id. 
280 California Ocean and Coastal Economies, National Ocean Economics Program (March 2015). 
281 Based on California Department of Fish and Wildlife and National Marine Fisheries Service data.  
282 See, e.g., Incident Specific Preparedness Review M/V Cosco Busan Oil Spill in San Francisco Bay Report on 
Initial Response Phase, Baykeeper, OSPR, NOAA, et al. (Jan. 11, 2008). 
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A DEIR evaluating the environmental impacts of expanding operations at the Phillips 66 

Marine Terminal must take into account the increased risk of a spill into San Francisco Bay or at 
any other point along the route transport tankers and barges will take.  “Any increase in risk is 
considered to be a significant impact.”  DEIR 4.9-320.  However, the DEIR fails to evaluate 
impacts from the handling of hazardous materials along transportation corridors, and from the 
presence of hazardous materials along shorelines in the event of a spill.  DEIR 4.9-322 (“No 
existing or proposed schools are located within 0.25 mile of the Rodeo Site or the Carbon Plant 
Site; therefore, no hazardous materials would be handled within 0.25 mile of an existing school. 
Therefore, no impact would occur”).  The final EIR must remedy this error.  

 
Uncertainty over how to clean up spills of feedstocks extends to the specific technology 

used for cleanup efforts.  “The environmental impacts associated with oil spill clean-up efforts 
(e.g. mechanical or chemical) may increase the magnitude of ecological damage and delay 
recovery.”283  Recent surveys have not found any studies on the response of “trophic groups 
within eelgrass and kelp forest ecosystems to bitumen in the environment, or the impacts of 
different spill-response methods.”284   
 

Operation of the Project could result in discharges into waters of the 
San Pablo and San Francisco Bays from vessels (barges and tankers) 
transporting feedstocks and blending stocks to, and refined products 
from, the Marine Terminal. At full operation, 201 tankers and 161 
barges would call each year, an increase of approximately 113 percent 
over baseline. Therefore, potential impacts related to vessel spills 
would be significant. 

 
DEIR 4.9-331.  The final EIR must do more to evaluate these impacts.  
 
 There are additional mitigation measures that should be considered and included in the 
final EIR to help mitigate spill risk. First, all ships carrying feedstocks, petroleum products, or 
any other hazardous material that could spill into San Francisco Bay or any of the other waters 
along the Project’s transport routes should be double-hulled.  “Recent studies comparing oil 
spillage rates  
from tankers based on hull design seem to suggest that double hull tankers spill less than  pre-
MARPOL single hull tankers, double bottom tankers, and double sided tankers.”285 Second, 
incentives for vessel speed reductions, as well as documentation and tracking of vessel speeds, as 
detailed elsewhere in these comments, would also reduce spill risks. Finally, additional yearly 
funding for the study of feedstock spills, the impact of such spills, and the most effective cleanup 
and mitigation methodologies would also help mitigate this risk and should be included in the 
final EIR.  
 

 
283 Green et al., 2017. 
284 Id. 
285 A Review of Double Hull Tanker Oil Spill Prevention Considerations, Nuka Research & Planning Group, LLC. 
(Dec. 2009), p. 3, available at https://www.pwsrcac.org/wp-
content/uploads/filebase/programs/oil_spill_prevention_planning/double_hull_tanker_review.pdf.    
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A recent spill at the Phillips 66 Marine Terminal serves as a warning of what could result 
from increased marine terminal operations.  According to press reports, “BAAQMD issued two 
‘public nuisance’ violations to Phillips 66 for its Sept. 20, 2016 spill, which leaked oil into the 
bay and sent an estimated 120 people to the hospital from fumes.”286  That spill, which occurred 
while the Yamuna Spirit was offloading at the Phillips 66 Marine Terminal in Rodeo, was 
responsible for more than 1,400 odor complaints and a shelter-in-place order for the 120,000 
residents of Vallejo, in addition to the hospital visits already mentioned.287  The DEIR disavows 
responsibility for this incident, claiming (in spite of BAAQMD’s contrary finding) that “An 
investigation ruled out the Marine Terminal and the Rodeo Refinery as the source.”  DEIR 4.9-
296.   

 
Instead, the DEIR claims that 

 
A release at the Marine Terminal would not present a significant safety hazard 
to members of the public due to the separation distance from public receptor 
locations. Even for low-probability large spills from the Marine Terminal, it is 
anticipated that separation distance of the Marine Terminal from public areas 
would provide time to respond with warnings and access controls before the 
spill could spread to public areas, which would limit the potential for unsafe 
levels of exposure to hazardous constituents in the spilled product or thermal 
radiation from a fire. Therefore, impacts from a spill and subsequent fire at the 
Marine Terminal would be less than significant.  

 
DEIR 4.9-330. 120 people who went to the hospital in Vallejo may disagree that a release from 
the terminal would not represent a significant safety hazard.  Spill events are also high variance, 
in that they are relatively unlikely to occur, and high impact, in that the repercussions of such an 
event have the potential to cause extensive damage.  Typical baseline analysis, therefore, is 
inappropriate. A baseline analysis that said there was no risk of tanker spills based on baseline 
data from the previous 3 years, for instance, would be clearly inadequate in hindsight after an 
event like the Exxon Valdez.  So, too, here, spill risk in the final EIR must be calculated and 
mitigated based on the worst case scenario, not on a baseline compiled over recent years that do 
not include any major oil spills.  

 
In light of these concerns, Contra Costa must consider an independent study on feedstock 

cleanup, the adequacy of existing cleanup procedures and the need for additional cleanup and 
restitution funds, and increased monitoring for water and air quality impacts to communities 
surrounding the Project, whether those communities are located in the same county or not.  
Furthermore, the Bay Area Air Quality Management District should be considered as a 
responsible agency.  

 
286 Katy St. Clair, “Supervisor Brown says ‘no way’ to proposed Phillips 66 expansion,” Times-Herald (Aug. 5, 
2017), available at http://www.timesheraldonline.com/article/NH/20170805/NEWS/170809877; see also Ted 
Goldberg, “Refinery, Tanker Firm Cited for Fumes That Sickened Scores in Vallejo,” KQED News (June 16, 2017), 
available at https://ww2.kqed.org/news/2017/06/16/refinery-tanker-firm-cited-for-fumes-that-sickened-scores-in-
vallejo/; Ted Goldberg, “Phillips 66 Seeks Huge Increase in Tanker Traffic to Rodeo Refinery,” KQED News (July 
27, 2017) ( available at https://ww2.kqed.org/news/2017/07/27/phillips-66-seeks-big-increase-in-tanker-traffic-to-
rodeo-refinery/.  
287 Ted Goldberg, “Refinery, Tanker Firm Cited for Fumes That Sickened Scores in Vallejo,” id. 
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As pointed out by California State Senator Bill Dodd, it is vital that the causes of this 

spill be thoroughly investigated and a determination made on how such a spill can be prevented 
in the future.288  Such an investigation must be completed before any additional ships are 
authorized to use the same marine terminal where the spill was reported.  Without a thorough 
report on past spills that includes a description of what happened and how such accidents can be 
prevented in the future, the DEIR will not be able to adequately evaluate the Project’s potential 
environmental impacts.   
 

Additional National Pollutant Discharge Elimination System (“NPDES”) effluent criteria 
may be needed, a possibility which must be—but is not—evaluated in the DEIR.  Foreseeable 
spill rates from an increase in marine terminal activity might qualify as a discharge to waters of 
the United States because it is reasonably predictable that a certain number of spills will occur.  
With this and other water quality impacts in mind, the regional water board should at least be 
another responsible agency, if not the lead agency evaluating a permit to increase marine 
terminal operations.  Furthermore, different feedstock may result in a change in the effluent 
discharged by the refinery under their existing NDPES permit, another reason why the regional 
water board should at least be a responsible party.  The DEIR must evaluate an updated NPDES 
permit that reflects the changing feedstock that will result from the Project.  
 

No reasonable mitigation or planning can be done with regard to the risk posed by the 
transport of feedstocks to the Phillips 66 refinery in Rodeo without specific information as to the 
chemical composition of the feedstocks being transported.  Details on the types of feedstock 
expected to arrive on the tankers utilizing the Marine Terminal’s expanded capacity must be part 
of the DEIR and must be made publicly available.  It is irresponsible to conduct risk assessment 
and best practices for the handling of feedstocks without at least knowing exactly what the 
chemical composition of the feedstock is, and how it differs from conventional oil.  Additional 
research into best management practices, spill prevention practices, and cleanup and response 
planning is needed before permitting a major increase in the amount of refinery-bound tanker 
traffic coming into California’s waters.  

 
We ask that the final EIR contain and make publicly available an independent scientific 

study on the risks to – and best achievable protection of – state waters from spills of feedstocks.  
This study should evaluate the hazards and potential hazards associated with a spill or leak of 
feedstocks.  The study should encompass potential spill impacts to natural resources, the public, 
occupational health and safety, and environmental health and safety.  This analysis should 
include calculations of the economic and ecological impacts of a worst-case spill event in the 
San Francisco Bay ecosystem, along the California coast, and along the entire projected shipping 
route for the expanded marine terminal.  

 
Based on this study, the final EIR should also include a full review of the spill response 

capabilities and criteria for oil spill contingency plans and oil spill response organizations 
(OSROs) responsible for remediating spills.  We respectfully request that the final EIR include 

 
288 See Senator Bill Dodd, Letter Re: Vallejo Odor and Bay Area Air Quality Management District Response (March 
8, 2017), available at https://www.documentcloud.org/documents/3514729-Sen-Dodd-BAAQMD-Letter-3-8-
17.html.  



94 
 

an analysis indicating whether there are OSROs currently operating in California capable of 
responding adequately to a spill of the contemplated feedstocks.  Further, the adequacy of an 
OSRO’s spill response capability should be compared to the baseline of no action rather than to a 
best available control technology standard.   

 
While California’s regulatory agencies have recently been granted cleanup authority over 

spills of biologically-derived fuel products, no such authority or responsibility has been granted 
for feedstocks. If there are no current plans for OSROs to respond to spills of feedstocks in 
California waters, the final EIR must evaluate the impacts of such a spill under inadequate 
cleanup scenarios.  The DEIR fails to adequately evaluate how spills of feedstocks will be 
remediated, if at all.  
 

Additional ships delivering oil to the Project would be passing through a channel that the 
Army Corps of Engineers has slated for reduced dredging.  The Project thus contemplates 
increasing ship traffic through a channel that could be insufficiently dredged.  The final EIR 
must evaluate the safety risks posed by reduced Pinole Shoal Navigation Channel Maintenance 
Dredging.289  Should Phillips 66 be required to dredge the channel, it must fully evaluate and 
disclose impacts from such dredging in its environmental analysis.  
 

Finally, the final EIR must evaluate ship maintenance impacts.  Increased shipping means 
increased maintenance in regional shipyards and at regional anchorages, and these impacts must 
be analyzed. 

  
B. The DEIR Wrongly Concludes There Would be No Aesthetic Impacts 

 
 The DEIR claims that there would be no aesthetic impacts, and fails to analyze the 
significant increase in ship traffic. DIER xxix (Table ES-3). San Francisco Bay is considered a 
world class scenic vista, with billions of dollars of tourism dependent on a setting of natural 
beauty. The DEIR even acknowledges that “[b]ackground views of the bay provide a scenic 
quality.”  DEIR 4.2-12.  Yet minimal analysis has been done of what impact such a drastic 
increase in ship traffic would do to San Francisco Bay’s aesthetics, including a significant new 
source of light or glare (ships).   
 

Marine traffic in San Pablo Bay is part of the existing visual character. 
The San Pablo Bay has other industrial shipping facilities and marine 
terminals in proximity to the Rodeo Site that contribute to vessel 
traffic in the Bay. The proposed increase in marine traffic may result 
in a slight degradation of the natural views of the Bay and from the 
Bay of the surrounding natural landscape and hillsides. However, 
given the existing industrial visual character of the Rodeo Refinery 
and current Marine 

 
289 Memorandum for Commander, South Pacific Division (CWSPD-PD), FY 17 O&M Dredging of San Francisco 
(SF) Bay Navigation Channels, U.S. Army Corps of Engineers (Jan. 12, 2017) (Army Corps memo discussing 
deferred dredging). 
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Terminal activity, the increase in marine traffic would not be highly 
noticeable. Impacts on scenic views would be less than significant. No 
mitigation is required. 

 
DEIR 4.2-27.  Tripling ship traffic and then stating it does not constitute an impact because the 
area is already degraded by the same sorts of impacts is false, cynical, and ignores environmental 
justice concerns.  The final EIR must take a hard look at these impacts, as well as impacts along 
expected transportation corridors and impacts from an increase in spill risk.  
 

C. Air Quality Impacts Must Be Evaluated for an Adequate Study Area 
 

Air quality impacts evaluated by the DEIR must include an adequate study area in order 
to appropriately estimate the Project’s potential to result in substantial increases in criteria 
pollutant emissions.  An increase to 361 ships per year carries with it obvious air quality impacts 
from ship exhaust.  DEIR 4.3-70 (“marine traffic annual mass emissions are expected to increase 
during the Project due to increased vessel traffic”).  These impacts must be evaluated by 
location, as is done for rail impacts (see DEIR 4.3-72, “Rail Transport Outside the SFBAAB 
(Significant and Unavoidable, Mitigation Pre-Empted)”), for every mile the ships travel, and for 
every community along their route, not just between the refinery and various anchorage points.  
The DEIR fails to do so, and also fails to evaluate health impacts from these routes and at 
various locations.  Ships will not arrive at the Project terminal from out of a vacuum, and each 
additional ship beyond those currently in fact using the terminal – not just those currently 
permitted – must be evaluated.  
 

Phillips 66 does not have a good record of avoiding air quality violations at its Rodeo 
refinery.  Within the last couple of years, BAAQMD settled for nearly $800,000 with Phillips 66 
for 87 air quality violations between 2010 and 2014.290  Such past violations must be evaluated 
when considering the likelihood of future violations that may relate to a change in feed stock or 
increased refinery activity as a result of the marine terminal expansion.  

 
Provision of shore power should also be considered as a mitigation measure.  

 
D. Recreational Impacts Are Potentially Significant 

 
The DEIR states that there is no possibility of impact to recreation and that it has been 

eliminated from detailed analysis.  DEIR 4-6 (4.1.5 Recreation).  This is error.  San Francisco 
Bay is a massive recreational area, and the increase in maritime traffic has a direct impact on 
opportunities for recreation on the Bay. Increased ship traffic qualifies as substantial physical 
deterioration of an existing facility.  In addition, spills of feedstocks or finished products either 
from ships moving to and from the refinery or from the refinery itself have the potential to 
impact existing recreational sites.  The DEIR contemplates a huge increase in the amount of 
product carried by ship across the Pacific Ocean and through San Francisco Bay, and each 
additional trip carries with it an increased chance of a spill. The final EIR must evaluate 

 
290 “Air District settles case with Phillips 66,” BAAQMD Press Release (August 3, 2016), available at 
http://www.baaqmd.gov/~/media/files/communications-and-outreach/publications/news-
releases/2016/settle_160803_phillips-pdf.pdf?la=en.  
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recreational impacts from increased ship traffic and spill risk, both in San Francisco Bay and at 
every point along contemplated transportation corridors.   

 
E. The Project Implicates Potential Utilities and Service System Impacts 

  
The DEIR states that there is no possibility of impacts to utilities and service systems and 

that it has been eliminated from detailed analysis.  DEIR 4-7 (4.1.6 Utilities and Service 
Systems).  This is error.  The increase in maritime traffic has a direct impact on ship 
maintenance, anchorages, and upkeep on the Bay. Increased ship traffic would accelerate 
deterioration of existing facilities.  In addition, spills of feedstocks or finished products either 
from ships moving to and from the refinery or from the refinery itself have the potential to 
impact existing ship facilities.  The DEIR contemplates a huge increase in the amount of product 
carried by ship across the Pacific Ocean and through San Francisco Bay, and each additional trip 
carries with it an increased chance of a spill. The final EIR must evaluate utility and service 
system impacts from increased ship traffic and spill risk, both in San Francisco Bay and at every 
point along contemplated transportation corridors. 
 

F. Biological Impacts and Impacts to Wildlife are Potentially Significant and 
Inadequately Mitigated 

 
The DEIR makes clear that there are numerous special status marine and aquatic species 

present, yet does not sufficiently protect these species. For each of the following impact areas, 
we request that adequate mitigation be evaluated and applied for each species type.  

 
Increased shipping as a result of biofuel production and transport causes stress to the 

marine environment and can thus impact wildlife.  Wake generation, sediment re-suspension, 
noise pollution, animal-ship collisions (or ship strikes), and the introduction of non-indigenous 
species must all be studied as a part of the EIR process.  “Wake generation by large commercial 
vessels has been associated with decreased species richness and abundance (Ronnberg 1975) 
given that wave forces can dislodge species, increase sediment re-suspension (Gabel et al. 2008), 
and impair foraging (Gabel et al. 2011).”291  Wake generation must be evaluated as an 
environmental impact of the Project.  

 
The DEIR contains ample data supporting vessel speed reduction as a means to avoid 

adverse impacts from ship strikes.  See, e.g., DEIR 4.4-128.  Yet vessel speed reductions are not 
mandatory, and there is no requirement that the increased vessel traffic contemplated by the 
Project would adhere to speed recommendations to protect wildlife.  The mitigation measures 
proposed by the DEIR amount to nothing more than sending some flyers.  The final EIR should 
contemplate additional mitigation that includes tracking actual vessel speeds and mitigation for 
vessels that exceed 10 knots, as well as incentives for vessels to adhere to recommended speeds 
such as monetary bonuses or fines.  Mitigation Measures BIO-1(a) and (b) are insufficient 
because they do not contemplate effective measures to ensure safe vessel speeds and to mitigate 
for exceedances.  

 

 
291 Green et al. 2017.  
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Acoustic impacts can also be extremely disruptive.  As the DEIR points out, “broadly 
elevated underwater noise and concentration may occur in areas with major ports and harbors 
(Erbe et al. 2012; Redfern et al. 2017).”  DEIR 4.4-130.  “Increased tanker traffic threatens 
marine fish, invertebrate, and mammal populations by disrupting acoustic signaling used for a 
variety of processes, including foraging and habitat selection (e.g. Vasconcelos et al. 2007; 
Rolland et al. 2012), and by physical collision with ships – a large source of mortality for marine 
animals near the surface along shipping routes (Weir and Pierce 2013).”292  Acoustic impacts 
must be evaluated as an environmental impact of the Project. However, in spite of the DEIR’s 
admission that porpoises have a threshold for injury of 173 dB, and that median vessel sound 
levels would be 177.9-178.1 dB, it still finds only minimal disturbance and concludes that “No 
noise-related injuries would be expected.”  DEIR 4.4-132 – 4.4-133.  This discrepancy must be 
explained in the final EIR, and mitigation measures, such as reducing vessel speed and the other 
potential mitigations listed in the DEIR (though not implemented, see DEIR 4.4-134) must be 
implemented and incentivized. In addition, the DEIR must require that acoustic safeguards 
comport with recent scientific guidance for evaluating the risk to marine species.293 

 
Oil spill impacts are not adequately evaluated for biological resources and wildlife in the 

DEIR. The DEIR erroneously assumes that spills feedstocks for biofuels can be treated the same 
as petroleum-based spills.  See, e.g., DEIR 4.4-139.  There is no evidence that this is the case 
presented in the DEIR, and there is no evidence that current spill response capabilities are 
capable of or even authorized to respond to spills of non-petroleum feedstocks.  The DEIR’s 
proposed mitigation measures are insufficient to address these concerns.   

 
Invasive species are also a dangerous side effect of commercial shipping.  “Tankers also 

serve as a vector for the introduction of non-indigenous species (NIS) via inadvertent transfer of 
propagules from one port to another (Drake and Lodge 2004), with the probability of 
introduction depending on the magnitude and origin of shipping traffic along tanker routes 
(Table 1 and Figure 3; Lawrence and Cordell 2010).”  Invasive species impacts must be 
evaluated as an environmental impact of the Project.  Yet the DEIR’s mitigation measures are 
insufficient.  Again, sending a flyer does not prevent the problems identified in the DEIR.  DEIR 
4.4-142.  Additional recommended mitigation measures include incentives for ballast water 
remediation that ensures protection of sensitive areas and requiring documentation of ballast 
water exchanges from all visiting ships.  

 
In addition, the GHG emissions from the Project will contribute to climate change and in 

turn harm marine species. The combined GHG emissions from the facility, increased vessel 
traffic, and upstream and downstream emissions will have adverse impacts on marine species 
through temperature changes and ocean acidification. These changes may trigger changes to 
population distributions or migration, making ship strikes in some areas more likely.294 
  

 
292 Id. 
293 See Southall et al., Marine Mammal Noise Exposure Criteria: Assessing the Severity of Marine Mammal 
Behavioral Responses to Human Noise, Aquatic Mammals, (2021) 47(5), 421-464.  
294 See Redfern et al., Effects of Variability in Ship Traffic and Whale Distributions on the Risk of Ships Striking 
Whales, Frontiers in Marine Science (Feb. 2020) Vol. 6, art. 793. 
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G. Noise and Vibration Impact Analysis is Insufficient 
 

According to the DEIR, “[t]he Project would not result in an increased number of vessels 
calling at the Marine Terminal on a peak day. Accordingly, noise levels would not increase as a 
result of peak-day vessel activity.”  DEIR 4.12-396.  This analysis is insufficient.  The DEIR 
admits that overall vessel trips will drastically increase, but no analysis is made of what noise 
impacts will result from the increased number of vessels.  The final EIR must evaluate noise 
impacts associated with the increase in vessel trips.  
 

H. Transportation and Traffic Impacts Analysis is Inadequate 
 

Additional impacts must be analyzed starting at the port that ships associated with the 
Project take on their cargos and ending at the ports they discharge it to.  The EIR should include 
shipping impacts to public or non-Project commercial vessels and businesses, including impacts 
to recreational boaters and ferries, that might experience increased delay, anchorage waits or 
related crowding, and increased navigational complexity.  Collision and spill analysis should not 
be limited to just the vessels calling at the marine terminal associated with the Project:  increased 
ship traffic could result in accidents among other ships or waterborne vessels.  This likelihood 
must be analyzed in the final EIR, just as vehicular traffic increases are analyzed for their impact 
on overall accident rates and traffic, generally.  Such shipping traffic impact evaluations should 
extend to spills, air quality, marine life impacts from ship collisions, and other environmental 
impacts evaluated by the DEIR that could impact shipping traffic. 
 

I. Tribal Cultural Resources Impacts Analysis is Inadequate 
 

The only tribal cultural impacts examined by the DEIR are construction impacts.  But 
many of the people who historically called this area home had an intimate relationship with the 
Bay and the water, so impacts from increased marine terminal use and increased shipping traffic, 
as well as associated increased spill risk and impacts to fish and wildlife, must be examined in 
the final EIR as well.  Examples of tribes that should be consulted include the Me-Wuk (Coast 
Miwok), the Karkin, the Me-Wuk (Bay Miwok), the Confederated Villages of Lisjan, Graton 
Rancheria, the Muwekma, the Ramaytush, and the Ohlone.  
 

J.  The Project Risks Significant Environmental Justice and Economic Impacts  
 

To the extent the Project utilizes offsets or credits, these have an undue impact on 
disadvantaged and already polluted communities, and the environmental justice impacts of such 
use must be evaluated.  Violations, such as the air quality violations referenced above, also have 
an undue impact on disadvantaged and already polluted communities, impacts that cannot be 
addressed through monetary penalties.   

 
Rodeo ranks in the top 8% of the state’s highest concentration of hazardous waste 

facilities, has a high concentration of contamination from Toxic Release Inventory chemicals, 
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ranking in the top 3% for that factor.295  Moreover, Rodeo also suffers from a high rate of low 
birth weights and asthma, ranking in the top 1% and 16%, respectively.296 

 
Fisheries would also be a major casualty of any large spill, and struggling fishing 

communities would be hardest hit by such impacts.  Dungeness crab landings, for instance, were 
3.1 million pounds in 2015, down almost 83% from the year before, with Oregon landings down 
a similar percentage.297  Additional stress on these fisheries as a result of a spill or from other 
impacts from increased tanker traffic could have catastrophic consequences that need to be 
examined in the final EIR.  Overall, California produced 366 million pounds of fish worth 252.6 
million dollars in 2014 and 195 million pounds of fish worth 143.1 million dollars in 2015, and 
threats to this industry that result from the Project must be evaluated in the EIR.  
 

K. The DEIR Fails to Disclose and Analyze Significant Additional Impacts 
 

1. Public Trust Resources 
 

The marine terminal that the Project targets for drastically increased ship traffic occupies 
16.7 acres of leased land, filled and unfilled.  This land is California-owned sovereign land in 
San Pablo Bay, and as a result the California State Lands Commission is a responsible party.  
Public trust impacts to this land and to other public trust resources must be evaluated in the final 
EIR. 
 

2. Cross-Border Impacts 
 

Shipping and ship traffic impacts extend across state and national borders.  The final EIR 
must take into account environmental impacts that occur outside of California as a result of 
actions within California.  

 
3. Terrorism Impacts 

 
More ships bring increased risk.  Anti-terrorism and security measures, as well as the 

potential impacts from a terrorist or other non-accidental action, must be evaluated in the final 
EIR. 

 
XII. CONCLUSION 

 We request that the County address and correct the errors and deficiencies in the DEIR 
explained in this Comment.  Given the extensive additional information that needs to be 
provided in an EIR to satisfy the requirements of CEQA, we request that the new information be 
included in a recirculated DEIR to ensure that members of the public have full opportunity to 
comment on it. 

 
295 OEHHA, Cal Enviro Screen 1.1 (amended), Statewide Zip Code Results, Rodeo, available at 
http://oehha.maps.arcgis.com/apps/OnePane/basicviewer/index.html?appid=1d202d7d9dc84120ba5aac97f8b39c56. 
296 Id. 
297 See 2015 NOAA Fisheries of the United States.  
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ABSTRACT  

Moves to deoxygenate farmed lipids with hydrogen by repurposing troubled crude refining 
assets for “drop in” biofuels add a new carbon source to the liquid hydrocarbon fuel chain, with 
the largest biorefineries of this type that the world has ever seen now proposed in California.  
Characteristics of this particular biofuel technology were assessed across its shared fuel chain 
with petroleum for path-dependent feedstock acquisition, processing, fuel mix, and energy 
system effects on the environment at this newly proposed scale.  The analysis was grounded by 
site-specific data in California.   

This work found significant potential impacts are foreseeable.  Overcommitment to purpose-
grown biomass imports could shift emissions out of state instead of sequestering carbon.  Fossil 
fuel assets repurposed for hydrogen-intensive deoxygenation could make this type of biorefining 
more carbon intensive than crude refining, and could worsen refinery fire, explosion, and flaring 
hazards.  Locked into making distillate fuels, this technology would lock in diesel and compete 
with zero-emission freight and shipping for market share and hydrogen.  That path-dependent 
impact could amplify, as electric cars replace gasoline and idled crude refining assets repurpose 
for more biomass carbon, to turn the path of energy transition away from climate stabilization.  
Crucially, this work also found that a structural disruption in the liquid hydrocarbon fuel chain 
opened a window for another path, to replace the freight and shipping energy function of crude 
refining without risking these impacts.  The type and use of hydrogen production chosen will be 
pivotal in this choice among paths to different futures.  
 
 
 



Changing Hydrocarbons Midstream 

 i 

ACRONYMS AND TERMS 

Barrel (b): A barrel of oil is a volume of 42 U.S. gallons. 

BEV: Battery-electric vehicle. 

Biofuel: Hydrocarbons derived from biomass and burned for energy.  

Biomass: Any organic material that is available on a recurring basis, excluding 
fossil fuels. 

Carbon intensity: The amount of climate emission caused by a given amount of activity 
at a particular emission source. Herein, CO2 or CO2e mass per barrel 
refined, or SCF hydrogen produced. 

Carbon lock-in: Resistance to change of carbon-emitting systems that is caused by 
mutually reinforcing technological, capital, institutional, and social 
commitments to the polluting system which have become entrenched 
as it was developed and used.  A type of path dependance.   

Catalyst: A substance that facilitates a chemical reaction without being 
consumed in the reaction. 

Ester: A molecule or functional group derived by condensation of an alcohol 
and an acid with simultaneous loss of water.  Oxygen, carbon, and 
other elements are bonded together in esters. 

Electrolysis: Chemical decomposition produced by passing an electric current 
through a liquid or solution containing ions.  Electrolysis of water 
produces hydrogen and oxygen.   

FCEV: Fuel cell electric vehicle.  

HDO: Hydrodeoxygenation.  Reactions that occur in HEFA processing.  

HEFA: Hydrotreating esters and fatty acids.  A biofuel production technology. 

Hydrocarbon: A compound of hydrogen and carbon. 

Lipids: Organic compounds that are oily to the touch and insoluble in water, 
such as fatty acids, oils, waxes, sterols, and triacylglycerols (TAGS).  
Fatty acids derived from TAGs are the lipid-rich feedstock for HEFA 
biofuel production.   

MPC: Marathon Petroleum Corporation, headquartered in Findlay, OH. 

P66: Phillips 66 Company, headquartered in Houston, TX.  

SCF: Standard cubic foot.  1 ft3 of gas that is not compressed or chilled.   

TAG: Triacylglycerol.  Also commonly known as triglyceride.  

Ton (t): Metric ton. 

ZEV: Zero-emission vehicle.   
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FINDINGS AND TAKEAWAYS  

Finding 1. Oil companies are moving to repurpose stranded and troubled petroleum assets  
using technology called “Hydrotreated Esters and Fatty Acids” (HEFA), which 
converts vegetable oil and animal fat lipids into biofuels that refiners would sell 
for combustion in diesel engines and jet turbines.  The largest HEFA refineries to 
be proposed or built worldwide to date are now proposed in California.  

Takeaways 
F1.1 Prioritizing industry asset protection interests ahead of public interests could lock 

in HEFA biofuels instead of cleaner alternatives to petroleum diesel and jet fuel.  
F1.2 HEFA refining could continue to expand as refiners repurpose additional crude 

refining assets that more efficient electric cars will idle by replacing gasoline. 
F1.3 Assessment of potential impacts across the HEFA fuel chain is warranted before 

locking this new source of carbon into a combustion-based transportation system.  

Finding 2.  Repurposing refining assets for HEFA biofuels could increase refinery explosion 
and fire hazards.  Switching from near-zero oxygen crude to 11 percent oxygen 
biomass feeds would create new damage mechanisms and intensify hydrogen-
driven exothermic reaction hazards that lead to runaway reactions in biorefinery 
hydro-conversion reactors.  These hydrogen-related hazards cause frequent safety 
incidents and even when safeguards are applied, recurrent catastrophic explosions 
and fires, during petroleum refining.  At least 100 significant flaring incidents 
traced to these hazards occurred since 2010 among the two refineries where the 
largest crude-to-biofuel conversions are now proposed.  Catastrophic 
consequences of the new biorefining hazards are foreseeable.  

Takeaways 
F2.1 Before considering public approvals of HEFA projects, adequate reviews will 

need to report site-specific process hazard data, including pre-project and post-
project equipment design and operating data specifications and parameters, 
process hazard analysis, hazards, potential safeguards, and inherent safety 
measures for each hazard identified.   

F2.2 County and state officials responsible for industrial process safety management 
and hazard prevention will need to ensure that safety and hazard prevention 
requirements applied to petroleum refineries apply to converted HEFA refineries.  
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Finding 3.  Flaring by the repurposed biorefineries would result in acute exposures to 
episodic air pollution in nearby communities.  The frequency of these recurrent 
acute exposures could increase due to the new and intensified process safety 
hazards inherent in deoxygenating the new biomass feeds.  Site-specific data 
suggest bimonthly acute exposure recurrence rates for flare incidents that exceed 
established environmental significance thresholds.  This flaring would result in 
prolonged and worsened environmental justice impacts in disparately exposed 
local communities that are disproportionately Black, Brown, or low-income 
compared with the average statewide demographics.     

Takeaways 
F3.1 Before considering public approvals of HEFA projects, adequate reviews will 

require complete analyses of potential community-level episodic air pollution 
exposures and prevention measures.  Complete analyses must include worst-case 
exposure frequency and magnitude with impact demographics, apply results of 
process hazard, safeguard, and inherent safety measures analysis (F2.1), and 
identify measures to prevent and eliminate flare incident exposures. 

F3.2 The Bay Area, San Joaquin Valley, and South Coast air quality management 
districts will need to ensure that flare emission monitoring and flaring prevention 
requirements applied to petroleum refineries apply to converted HEFA refineries.  

Finding 4. Rather than contributing to a reduction in emissions globally, HEFA biofuels 
expansion in California could actually shift emissions to other states and nations 
by reducing the availability of limited HEFA biofuels feedstock elsewhere.  
Proposed HEFA refining for biofuels in California would exceed the per capita 
state share of total U.S. farm yield for all uses of lipids now tapped for biofuels by 
260 percent in 2025.  Foreseeable further HEFA growth here could exceed that 
share by as much as 660 percent in 2050.  These impacts are uniquely likely and 
pronounced for the type of biomass HEFA technology demands.  

Takeaways 
F4.1 A cap on in-state use of lipids-derived biofuel feedstocks will be necessary to 

safeguard against these volume-driven impacts.  See also Takeaway F6.1. 
F4.2 Before considering public approvals of HEFA projects, adequate reviews will 

need to fully assess biomass feedstock extraction risks to food security, low-
income families, future global farm yields, forests and other natural carbon sinks, 
biodiversity, human health, and human rights using a holistic and precautionary 
approach to serious and irreversible risks.   

F4.3 This volume-driven effect does not implicate the Low Carbon Fuel Standard and 
can only be addressed effectively via separate policy or investment actions.    
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Finding 5. Converting crude refineries to HEFA refineries would increase the carbon 
intensity of hydrocarbon fuels processing to 180–240 percent of the average  
crude refinery carbon intensity nationwide.  Refiners would cause this impact by 
repurposing otherwise stranded assets that demand more hydrogen to deoxygenate 
the type of biomass the existing equipment can process, and supply that hydrogen 
by emitting some ten tons of carbon dioxide per ton of hydrogen produced.  In a 
plausible HEFA growth scenario, cumulative CO2 emissions from continued use 
of existing California refinery hydrogen plants alone could reach 300–400 million 
metric tons through 2050.  

Takeaways 
F5.1 Before considering public approvals of HEFA projects, adequate reviews will 

need to complete comprehensive biorefinery potential to emit estimates based on 
site-specific data, including project design specifications, engineering for 
renewable-powered electrolysis hydrogen capacity at the site, and potential to 
emit estimates with and without that alternative.  See also Takeaways F7.1–4.  

Finding 6.  HEFA biofuels expansion that could be driven by refiner incentives to repurpose 
otherwise stranded assets is likely to interfere with state climate protection efforts, 
in the absence of new policy intervention.  Proposed HEFA plans would exceed 
the lipids biofuel caps assumed in state climate pathways through 2045 by 2025.  
Foreseeable further HEFA biofuels expansion could exceed the maximum liquid 
hydrocarbon fuels volume that can be burned in state climate pathways, and 
exceed the state climate target for emissions in 2050.  

Takeaways 
F6.1 A cap on lipids-derived biofuels will be necessary to safeguard against these 

HEFA fuel volume-driven impacts.  See also Takeaway F4.1.   
F6.2 Oil company incentives to protect refining and liquid fuel distribution assets 

suggest HEFA biofuels may become locked-in, rather than transitional, fuels.  
F6.3 A cap on HEFA biofuels would be consistent with the analysis and assumptions 

in state climate pathways.  
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Finding 7.  A clean hydrogen alternative could prevent emissions, spur the growth of zero-
emission fuel cell vehicle alternatives to biofuels, and ease transition impacts.    
Early deployment of renewable-powered electrolysis hydrogen production at 
California crude refineries during planned maintenance or HEFA repurposing 
could prevent 300–400 million metric tons of CO2 emissions through 2050 and 
support critically needed early deployment of energy integration measures for 
achieving zero emission electricity and heavy-duty vehicle fleets.   
Moreover, since zero-emission hydrogen production would continue on site for 
these zero-emission energy needs, this measure would lessen local transition 
impacts on workers and communities when refineries decommission.   

Takeaways 
F7.1 This feasible measure would convert 99 percent of current statewide hydrogen 

production from carbon-intensive steam reforming to zero-emission electrolysis.  
This clean hydrogen, when used for renewable grid balancing and fuel cell 
electric vehicles, would reap efficiency savings across the energy system.  

F7.2 Early deployment of the alternatives this measure could support is crucial during 
the window of opportunity to break free from carbon lock-in which opened with 
the beginning of petroleum asset stranding in California last year and could close 
if refiner plans to repurpose those assets re-entrench liquid combustion fuels.  

F7.3 During the crucial early deployment period, when fuel cell trucks and renewable 
energy storage could be locked out from use of this zero-emission hydrogen by 
excessive HEFA growth, coupling this electrolysis measure with a HEFA biofuel 
cap (F4.1; F6.1) would greatly increase its effectiveness.  

F7.4 Coupling the electrolysis and HEFA cap measures also reduces HEFA refinery 
hazard, localized episodic air pollution and environmental justice impacts. 

F7.5 The hydrogen roadmap in state climate pathways includes converting refineries to 
renewable hydrogen, and this measure would accelerate the deployment timeline 
for converting refinery steam reforming to electrolysis hydrogen production.   
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INTRODUCTION  

i.1 Biofuels in energy systems 

Fossil fuels redefined the human energy system.  Before electric lights, before gaslights, 
whale oil fueled our lanterns.  Long before whaling, burning wood for light and heat had been 
standard practice for millennia.  Early humans would learn which woods burned longer, which 
burned smokier, which were best for light, and which for heat.  Since the first fires, we have 
collectively decided on which biofuel carbon to burn, and how much of it to use, for energy.   

We are, once again, at such a collective decision point.  Biofuels—hydrocarbons derived 
from biomass and burned for energy—seem, on the surface, an attractive alternative to crude oil.  
However, there are different types of biofuels and ways to derive them, each carrying with it 
different environmental impacts and implications.  Burning the right type of biofuel for the right 
use instead of fossil fuels, such as cellulose residue-derived instead of petroleum-derived diesel 
for old trucks until new zero emission hydrogen-fueled trucks replace them, might help to avoid 
severe climate and energy transition impacts.  However, using more biofuel burns more carbon.  
Burning the wrong biofuel along with fossil fuels can increase emissions—and further entrench 
combustion fuel infrastructure that otherwise would be replaced with cleaner alternatives.  

i.1.1 Some different types of biofuel technologies  

Corn ethanol 
Starch milled from corn is fermented to produce an alcohol that is blended into gasoline.  

Ethanol is about 10% of the reformulated gasoline sold and burned in California.   

Fischer-Tropsch synthesis 
This technology condenses a gasified mixture of carbon monoxide and hydrogen to form 

hydrocarbons and water, and can produce synthetic biogas, gasoline, jet fuel, or diesel biofuels.  
A wide range of materials can be gasified for this technology.  Fischer-Tropsch synthesis can 
make any or all of these biofuels from cellulosic biomass such as cornstalk or sawmill residues.   
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Biofuel in the Climate System 101 

People and other animals exhale carbon dioxide into the air while plants take carbon dioxide out of the air.  
Biofuel piggybacks on—and alters—this natural carbon cycle.  It is fuel made to be burned but made from 
plants or animals that ate plants.  Biofuels promise to let us keep burning fuels for energy by putting the carbon 
that emits back into the plants we will make into the fuels we will burn next year.  All we have to do is grow a lot 
of extra plants, and keep growing them.  

But can the biofuel industry keep that promise?   

This much is clear: burning biofuels emits carbon and other harmful pollutants from the refinery stack and the 
tailpipe.  Less clear is how many extra plants we can grow; how much land for food, natural ecosystems and 
the carbon sinks they provide it could take; and ultimately, how much fuel combustion emissions the Earth can 
take back out of the air.   

Some types of biofuels emit more carbon than the petroleum fuels they replace, raise food prices, displace 
indigenous peoples, and worsen deforestation.  Other types of biofuels might help, along with more efficient 
and cleaner renewable energy and energy conservation, to solve our climate crisis.  

How much of which types of biofuels we choose matters.  

“Biodiesel”  
Oxygen-laden hydrocarbons made from lipids that can only be burned along with petroleum 

diesel is called “biodiesel” to denote that limitation, which does not apply to all diesel biofuels.   

Hydrotreating esters and fatty acids (HEFA)  
HEFA technology produces hydrocarbon fuels from lipids.  This is the technology crude 

refiners propose to use for biofuels.  The diesel hydrocarbons it produces are different from 
“biodiesel” and are made differently, as summarized directly below.   

i.2 What is HEFA technology? 

i.2.1 How HEFA works 
HEFA removes oxygen from lipidic (oily) biomass and reformulates the hydrocarbons this 

produces so that they will burn like certain petroleum fuels.  Some of the steps in HEFA refining 
are similar to those in traditional petroleum refining, but the “deoxygenation” step is very 
different, and that is because lipids biomass is different from crude and its derivatives.      

i.2.2 HEFA feedstocks 
Feedstocks are detailed in Chapter 2.  Generally, all types of biomass feedstocks that HEFA 

technology can use contain lipids, which contain oxygen, and nearly all of them used for HEFA 
biofuel today come directly or indirectly from one (or two) types of farming.   

Purpose-grown crops 
Vegetable oils from oil crops, such as soybeans, canola, corn, oil palm, and others, are used 

directly and indirectly as HEFA feedstock.  Direct use of crop oils, especially soy, is the major 
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portion of total HEFA feeds.  Indirect uses are explained below.  Importantly, these crops were 
cultivated for food and other purposes which HEFA biofuels now compete with—and a new oil 
crop that has no existing use can still compete for farmland to grow it.  Some other biofuels, such 
as those which can use cellulosic residues as feedstock for example, do not raise the same issue.  
Thus, in biofuels jargon, the term “purpose-grown crops” denotes this difference among biofuels.    

Animal fats 
Rendered livestock fats such as beef tallow, pork lard, and chicken fat are the second largest 

portion of the lipids in HEFA feedstock, although that might change in the future if refiners tap 
fish oils in much larger amounts.  These existing lipid sources also have existing uses for food 
and other needs, many of which are interchangeable among the vegetable and animal lipids.  
Also, particularly in the U.S. and similar agricultural economies, the use of soy, corn and other 
crops as livestock feeds make purpose-grown crops the original source of these HEFA feeds.     

Used cooking oils 
Used cooking oil (UCO), also called yellow grease or “waste” oil, is a variable mixture of 

used plant oils and animal fats, typically collected from restaurants and industrial kitchens.  It 
notably could include palm oil imported and cooked by those industries.  HEFA feeds include 
UCO, though its supply is much smaller than those of crop oils or livestock fats.  UCO, however, 
originates from the same purpose grown oil crops and livestock, and UCO has other uses, many 
of which are interchangeable with the other lipids, so it is not truly a “waste” oil.   

i.2.3 HEFA processing chemistry 
The HEFA process reacts lipids biomass feedstock with hydrogen over a catalyst at high 

temperatures and pressures to form hydrocarbons and water.  The intended reactions of this 
“hydro-conversion” accomplish the deoxygenation and reformulation steps noted above.   

The role of hydrogen in HEFA production 
Hydrogen is consumed in several HEFA process reactions, especially deoxygenation, which 

removes oxygen from the HEFA process hydrocarbons by bonding with hydrogen to form water.  
Hydrogen also is essential for HEFA process reaction control.  As a result, HEFA processing 
requires vast amounts of hydrogen, which HEFA refineries must produce in vast amounts.  
HEFA hydro-conversion and hydrogen reaction chemistry are detailed in Chapter 1.    

i.2.4 What HEFA produces  

“Drop in” diesel 
One major end product of HEFA processing is a “drop-in” diesel that can be directly 

substituted for petroleum diesel as some, or all, of the diesel blend fueled and burned.  Drop-in 
diesel is distinct from biodiesel, which must be blended with petroleum diesel to function in 
combustion engines and generally needs to be stored and transported separately.  Drop-in diesel 
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is also referred to as “renewable” diesel, however, those labels also apply to diesel made by other 
biofuel technologies, so diesel produced by the HEFA process is called “HEFA diesel” herein.   

“Sustainable Aviation Fuel” 
The other major end product of HEFA processing is a partial substitute for petroleum-based 

jet fuel, sometimes referred to as “Sustainable Aviation Fuel” or “SAF,” which also is produced 
by other biofuel technologies.  HEFA jet fuel is allowed by aviation standards to be up to a 
maximum of 50% of the jet fuel burned, so it must be blended with petroleum jet fuel.  

i.3 Conversions of Crude oil refineries to HEFA 

i.3.1 Current and proposed conversions of oil refineries 
Phillips 66 Co. (P66) proposes to convert its petroleum refinery in Rodeo, CA into a 80,000 

barrel per day (b/d) biorefinery.2  In nearby Martinez, Marathon Petroleum Corporation (MPC) 
proposes a 48,000 b/d biorefinery3 at the site where it closed a crude refinery in April 2020.4  
Other crude-to-biofuel refinery conversions are proposed or being built in Paramount, CA 
(21,500 b/d new capacity),5 Bakersfield, CA (15,000 b/d),6 Port Arthur, TX (30,700 b/d),7 Norco, 
LA (17,900 b/d new capacity),8 and elsewhere.  All of these projects are super-sized compared 
with the 2,000–6,000 b/d projects studied as of just a few years ago.9  The P66 Rodeo and MPC 
Martinez projects are the largest of their kind to be proposed or built to date.  P66 boasts that its 
Rodeo biorefinery would be the largest in the world.10 

i.3.2 Repurposing of existing equipment  
Remarkably, all of the crude-to-biofuel conversion projects listed above seek to use HEFA 

technology—none of the refiners chose Fischer-Tropsch synthesis despite its greater flexibility 
than HEFA technology and ability to avoid purpose-grown biomass feedstock.  However, this is 
consistent with repurposing the plants already built.  The California refiners propose to repurpose 
existing hydro-conversion reactors—hydrocrackers or hydrotreaters—for HEFA processing, and 
existing hydrogen plants to supply HEFA process hydrogen needs.2–6  Moreover, it is consistent 
with protecting otherwise stranded assets; repurposed P66 and MPC assets have recently been 
shut down, are being shut down, or will potentially be unusable soon, as described in Chapter 1.      

While understandable, this reaction to present and impending petroleum asset stranding 
appears to be driving our energy system toward HEFA technology instead of potentially cleaner 
alternatives at an enormous scale, totaling 164,500 b/d by 2024 as proposed now in California.  
This assets protection reaction also presents a clear potential for further HEFA expansion.  
Refiners could continue to repurpose petroleum refining assets which will be idled as by the 
replacement of gasoline with more efficient electric passenger vehicles.  

Before allowing this new source of carbon to become locked into a future combustion-based 
transportation system, assessment of potential impacts across the HEFA fuel chain is warranted.  
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i.4 Key questions and concerns about crude-to-biofuel conversions  

i.4.1 Potential impacts of biomass feedstock acquisition 
Proposed and potential HEFA expansions in California would rapidly and substantially 

increase total demand for globally traded agricultural lipids production.  This could worsen food 
insecurity, risk deforestation, biodiversity and natural carbon sink impacts from expansions of 
farm and pasture lands, and drive populations elsewhere to prioritize use of their remaining lipids 
shares for food.  Biofuel, biodiversity, and climate analysts often refer to the food security 
impact and agriculture expansion risks in terms of food price and “indirect land use” impacts.  
The latter effect, on where a globally limited biofuel resource could be used, is often referred to 
by climate policy analysts as an emission-shifting or “leakage” impact.  Chapter 2 reviews these 
potential feedstock acquisition impacts and risks.  

i.4.2 Potential impacts of HEFA refinery processing 
Processing a different oil feedstock is known to affect refinery hazards and emissions, and 

converted HEFA refineries would process a very different type of oil feedstock.  The carbon 
intensity—emissions per barrel processed—of refining could increase because processing high- 
oxygen plant oils and animal fats would consume more hydrogen, and the steam reformers that 
refiners plan to repurpose emit some ten tons of CO2 per ton of hydrogen produced.  Explosion 
and fire risks could increase because byproducts of refining the new feeds pose new equipment 
damage hazards, and the extra hydrogen reacted with HEFA feeds would increase the frequency 
and magnitude of dangerous runaway reactions in high-pressure HEFA reactors.  Episodic air 
pollution incidents could recur more frequently because refiners would partially mitigate the 
impacts of those hazards by rapid depressurization of HEFA reactor contents to refinery flares, 
resulting in acute air pollutant exposures locally.  Chapter 3 assesses these potential impacts.  

i.4.3 Potential impacts on climate protection pathways 
A climate pathway is a road map for an array of decarbonization technologies and measures 

to be deployed over time.  California has developed a range of potential pathways to achieve its 
climate goals—all of which rely on replacing most uses of petroleum with zero-emission battery-
electric vehicles and fuel cell-electric vehicles (FCEVs) energized by renewable electricity.  
Proposed and potential HEFA biofuels growth could exceed this range of state pathways or 
interfere with them in several ways that raise serious questions for our future climate.   

HEFA biofuels could further expand as refiners repurpose assets idled by the replacement of 
gasoline with electric vehicles.  This could exceed HEFA caps and total liquid fuels volumes in 
the state climate pathways.  Hydrogen committed to HEFA growth would not be available for 
FCEVs and grid-balancing energy storage, potentially slowing zero-emission fuels growth.  
High-carbon hydrogen repurposed for HEFA refining, which could not pivot to zero-emission 
FCEV fueling or energy storage, could lock in HEFA biofuels instead of supporting transitions 
to cleaner fuels.  These critical-path climate factors are assessed in Chapter 4.   



Changing Hydrocarbons Midstream 

 6 

i.4.4 Alternatives, opportunities and choices  

Zero emission hydrogen alternative 
Renewable-powered electrolysis of water produces zero-emission hydrogen that could 

replace existing high-carbon hydrogen production during refinery maintenance shutdowns and 
HEFA conversions.  Indeed, a “Hydrogen Roadmap” in state climate pathways envisions 
converting all refineries to renewable hydrogen.  This measure could cut emissions, support the 
growth of FCEVs and grid-balancing energy needed to further expand renewable electricity and 
zero-emission fuels, and reduce local transition impacts when refineries decommission.  

Window of opportunity 
A crucial window of opportunity to break out of carbon lock-in has opened with the 

beginning of California petroleum asset stranding in 2020 and could close if refiner plans to 
repurpose those assets re-entrench liquid combustion fuels.  The opening of this time-sensitive 
window underscores the urgency of early deployment for FCEV, energy storage, and zero-
emission fuels which renewable-powered electrolysis could support.  

Potential synergies with HEFA biofuels cap 
Coupling this measure with a HEFA biofuels cap has the potential to enhance its benefits for 

FCEV and cleaner fuels deployment by limiting the potential for electrolysis hydrogen to instead 
be committed to HEFA refining during the crucial early deployment period, and has the potential 
to reduce HEFA refining hazard, episodic air pollution and environmental justice impacts.  

i.4.5 A refinery project disclosure question  
Readers should note that P662 and MPC11 excluded flares and hydrogen production which 

would be included in their proposed HEFA projects from emission reviews they assert in support 
of their air permit applications.  To date neither refiner has disclosed whether or not its publicly 
asserted project emission estimate excludes any flare or hydrogen production plant emissions.  
However, as shown in Chapter 3, excluding flare emissions, hydrogen production emissions, or 
both could underestimate project emission impacts significantly.  

i.5 The scope and focus of this report  

This report addresses the questions and concerns introduced above.  Its scope is limited to 
potential fuel chain and energy system impacts of HEFA technology crude-to-biofuel conversion 
projects.  It focuses on the California setting and, within this setting, the Phillips 66 Co. (P66) 
Rodeo and Marathon Petroleum Corp. (MPC) Martinez projects.   Details of the data and 
methods supporting original estimates herein are given in a Supporting Material Appendix.1  
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1. OVERVIEW OF HEFA BIOFUEL TECHNOLOGY  

All of the full-scale conversions from petroleum refining to biofuel refining proposed or 
being built in California now seek to use the same type of technology for converting biomass 
feedstock into fuels: hydrotreating esters and fatty acids (HEFA).2 3 4 6  “Hydrotreating” signifies 
a hydro-conversion process: the HEFA process reacts biomass with hydrogen over a catalyst at 
high temperatures and pressures to form hydrocarbons and water.  “Esters and fatty acids” are 
the type of biomass this hydro-conversion can process: triacylglycerols (TAGs) and the fatty 
acids derived from TAGs.  HEFA feedstock is biomass from the TAGs and fatty acids in plant 
oils, animal fats, fish oils, used cooking oils, or combinations of these biomass lipids.  

This chapter addresses how HEFA biofuel technology functions, which is helpful to 
assessing its potential impacts in the succeeding chapters, and explores why former and current 
crude oil refiners choose this technology instead of another available fuels production option.  

1.1 HEFA process chemistry 

Hydrocarbons formed in this process reflect the length of carbon chains in its feed.  Carbon 
chain lengths of the fatty acids in the TAGs vary by feed source, but in oil crop and livestock fat 
feeds are predominantly in the range of 14–18 carbons (C14–C18) with the vast majority in the 
C16–C18 range.1  Diesel is predominantly a C15–C18 fuel; Jet fuel C8–C16.  The fuels HEFA 
can produce in relevant quantity are thus diesel and jet fuels, with more diesel produced unless 
more intensive hydrocracking is chosen intentionally to target jet fuel production.    

HEFA process reaction chemistry is complex, and in practice involves hard-to-control 
process conditions and unwanted side-reactions, but its intended reactions proceed roughly in 
sequence to convert TAGs into distillate and jet fuel hydrocarbons.12 13 14 15 16 17 18 19 20 21 22  
Molecular sites of these reactions in the first step of HEFA processing, hydrodeoxygenation 
(HDO), are illustrated in Diagram 1 below.  
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Fatty acids are “saturated” by bonding hydrogen to their carbon atoms.  See (a) in Diagram.  
This tends to start first.  Then, the fatty acids are broken free from the three-carbon “propane 
knuckle” of the TAG (Diagram 1, left) by breaking its bonds to them via hydrogen insertion.  
(Depropanation; see (b) in Diagram 1.)  Still more hydrogen bonds with the oxygen atoms (c), to 
form water (H2O), which is removed from the hydrocarbon process stream.  These reactions 
yield water, propane, some unwanted but unavoidable byproducts (not shown in the diagram for 
simplicity), and the desired HDO reaction products—hydrocarbons which can be made into 
diesel and jet fuel.  

But those hydrocarbons are not yet diesel or jet fuel.  Their long, straight chains of saturated 
carbon make them too waxy.  Fueling trucks or jets with wax is risky, and prohibited by fuel 
specifications.  To de-wax them, those straight-chain hydrocarbons are turned into their 
branched-chain isomers.  

Imagine that the second-to-last carbon on the right of the top carbon chain in Diagram 1 
takes both hydrogens bonded to it, and moves to in between the carbon immediately to its left 
and one of the hydrogens that carbon already is bonded to.  Now imagine the carbon at the end of 
the chain moves over to where the second-to-last carbon used to be, and thus stays attached to 
the carbon chain.  That makes the straight chain into its branched isomer.  It is isomerization.  

Isomerization of long-chain hydrocarbons in the jet–diesel range is the last major HEFA 
process reaction step.  Again, the reaction chemistry is complex, involves hard-to-control process 
conditions and unwanted side reactions at elevated temperatures and pressures, and uses a lot of 



Changing Hydrocarbons Midstream 

 9 

hydrogen.  But these isomerization reactions, process conditions, and catalysts are markedly 
different from those of HDO.9 14–17 19 20   And these reactions, process conditions, catalysts and 
hydrogen requirements also depend upon whether isomerization is coupled with intentional 
hydrocracking to target jet instead of diesel fuel production.1  Thus this last major set of HEFA 
process reactions has, so far, required a separate second step in HEFA refinery configurations.  
For example, MPC proposes to isomerize the hydrocarbons from its HDO reactors in a separate 
second-stage hydrocracking unit to be repurposed from its shuttered Martinez crude refinery.3  

HEFA isomerization requires very substantial hydrogen inputs, and can recycle most of that 
hydrogen when targeting diesel production, but consumes much more hydrogen for intentional 
hydrocracking to boost jet fuel production, adding significantly to the already-huge hydrogen 
requirements for its HDO reaction step.1   

The role and impact of heat and pressure in the HEFA process 
Hydro-conversion reactions proceed at high temperatures and extremely high pressures.  

Reactors feeding gas oils and distillates of similar densities to HEFA reactor feeds run at 575–
700 ºF and 600–2,000 pounds per square inch (psi) for hydrotreating and at 575–780 ºF and 600–
2,800 psi for hydrocracking.16  That is during normal operation.  The reactions are exothermic: 
they generate heat in the reactor on top of the heat its furnaces send into it.  Extraordinary steps 
to handle the severe process conditions become routine in hydro-conversion.  Hydrogen injection 
and recycle capacities are oversized to quench and attempt to control reactor heat-and-pressure 
rise.16 22  When that fails, which happens frequently as shown in a following chapter, the reactors 
depressurize, dumping their contents to emergency flares.  That is during petroleum refining. 

Hydro-conversion reaction temperatures increase in proportion to hydrogen consumption,21  
and HDO reactions can consume more hydrogen, so parts of HEFA hydro-conversion trains can 
run hotter than those of petroleum refineries, form more extreme “hot spots,” or both.  Indeed, 
HEFA reactors must be designed to depressurize rapidly.22  Yet as of this writing, no details of 
design potential HEFA project temperature and pressure ranges have been reported publicly.    

1.2 Available option of repurposing hydrogen equipment drives choice of HEFA 

Refiners could choose better new biofuel technology 
Other proven technologies promise more flexibility at lower feedstock costs.  For example, 

Fischer-Tropsch synthesis condenses a gasified mixture of carbon monoxide and hydrogen to 
form hydrocarbons and water, and can produce biogas, gasoline, jet fuel, or diesel biofuels.23  
Cellulosic biomass residues can be gasified for Fischer-Tropsch synthesis.24  This alternative 
promises lower cost feedstock than HEFA technology and the flexibility of a wider range of 
future biofuel sales, along with the same ability to tap “renewable” fuel subsidies as HEFA 
technology.  Refiners choose HEFA technology for a different reason.   
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Refiners can repurpose existing crude refining equipment for HEFA processing 
Hydro-conversion reactors and hydrogen plants which were originally designed, built, and 

used for petroleum hydrocracking and hydrotreating could be repurposed and used for the new 
and different HEFA feedstocks and process reactions.  This is in fact what the crude-to-biofuel 
refinery conversion projects propose to do in California.2 3 5 6   

In the largest HEFA project to be proposed or built, P66 proposes to repurpose its 69,000 
barrel/day hydrocracking capacity at units 240 and 246 combined, its 16,740 b/d Unit 248 
hydrotreater, and its 35,000 b/d Unit 250 hydrotreater for 100% HEFA processing at Rodeo.2 25  
In the second largest project,  MPC proposes to repurpose its 40,000 b/d No.2 HDS hydrotreater, 
70,000 b/d No. 3 HDS hydrotreater, 37,000 b/d 1st Stage hydrocracker, and its 37,000 b/d 2nd 
Stage hydrocracker for 100% HEFA processing at Martinez.3 26   

For hydrogen production to feed the hydro-conversion processing P66 proposes to repurpose 
28.5 million standard cubic feet (SCF) per day of existing hydrogen capacity from its Unit 110 
and 120 million SCF/d of hydrogen capacity from the Air Liquide Unit 210 at the same P66 
Rodeo refinery.2 25 27  MPC proposes to repurpose its 89 million SCF/d No. 1 Hydrogen Plant 
along with the 35 million SCF/d Air Products Hydrogen Plant No. 2 at the now-shuttered MPC 
Martinez refinery.3 4 11 26  

By converting crude refineries to HEFA biofuel refiners protect otherwise stranded assets 
Motivations to protect otherwise stranded refining assets are especially urgent in the two 

largest crude-to-biofuel refining conversions proposed to date.  Uniquely designed and permitted 
to rely on a landlocked and fast-dwindling crude source already below its capacity, the P66 San 
Francisco Refinery has begun to shutter its front end in San Luis Obispo County, which makes 
its unheated pipeline unable to dilute and send viscous San Joaquin Valley crude to Rodeo.28 
This threatens the viability of its Rodeo refining assets—as the company itself has warned.29  
The MPC Martinez refinery was shut down permanently in a refining assets consolidation, 
possibly accelerated by COVID-19, though the pandemic closed no other California refinery.30   

The logistics of investment in new and repurposed HEFA refineries as a refining asset 
protection mechanism leads refiners to repurpose a refining technology that demands hydrogen, 
then repurpose refinery hydrogen plants that supply hydrogen, then involve other companies in a 
related sector—such as Air Liquide and Air products—that own otherwise stranded hydrogen 
assets the refiners propose to repurpose as well.   

Refiners also seek substantial public investments in their switch to HEFA biofuels.  
Tepperman (2020)31 reports that these subsidies include federal “Blenders Tax” credits, federal 
“Renewable Identification Number” credits, and state “Low Carbon Fuel Standard” credits that 
one investment advisor estimated can total $3.32 per gallon of HEFA diesel sold in California.  
Krauss (2020)32 put that total even higher at $4.00 per gallon.  Still more public money could be 
directed to HEFA jet fuel, depending on the fate of currently proposed federal legislation.33   
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2. UPSTREAM — IMPACT OF FEEDSTOCK CHOICES 

The types, amounts, and characteristics of energy feedstocks have repercussions across the 
energy system and environment.  Choosing HEFA technology would lock into place a particular 
subset of the biomass carbon on our planet for use in energy production.  It would further create 
a need for continued and potentially additional hydrogen use.  This chapter evaluates the 
environmental impacts of feedstock acquisition and feedstock choices in HEFA production.  

2.1 Proposed feedstock use by the Phillips 66, Marathon, and other California projects 

2.1.1 Biomass volume 
The proposed conversions at P66 and MPC, and attendant use of HEFA feedstocks, are very 

large in scale.  P66 boasts that its Rodeo biorefinery would be the largest in the world.10  The 
feedstock capacity of its HEFA biorefinery proposed in Rodeo, CA reported by P66 is 80,000 
barrels per day (b/d).2  With a feedstock capacity of 48,000 b/d, the MPC Martinez, CA project 
could then be the second largest HEFA refinery to be proposed or built worldwide.3  The World 
Energy subsidiary, AltAir, expansion in Paramount, CA, which also plans to fully convert a 
petroleum refinery, would add 21,500 b/d of new HEFA feedstock capacity.5  And Global Clean 
Energy Holdings, Inc. plans to convert its petroleum refinery in Bakersfield, CA into a HEFA 
refinery6 with at least 15,000 b/d of new capacity.  Altogether that totals 164,500 b/d of new 
HEFA feedstock capacity statewide.  

The aggregate proposed new California feedstock demand is some 61–132 times the annual 
feedstock demand for HEFA refining in California from 2016–2019.34  But at the same time, the 
proposed new California biofuel feed demand is only ten percent of California refinery demand 
for crude oil in 2019,35 the year before COVID-19 forced temporary refining rate cuts.36  This 
raises a potential for the new HEFA feed demand from crude-to-biofuel refinery conversions 
proposed here today to be only the beginning of an exponentially increasing trend.    
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2.1.2 Biomass type 

HEFA technology, proposed at all of the California refineries currently proposing 
conversion to biofuel production, uses as feedstock triacylglycerols (TAGs) and fatty acids 
derived from TAGs (Chapter 1).  Primary sources of these biomass lipids in concentrations and 
amounts necessary for HEFA processing are limited to oil crop plants, livestock fats, and fish 
oils.  Existing U.S. biofuels production has tapped soybean oil, distillers corn oil, canola oil, 
cottonseed oil, beef tallow, pork lard and grease, poultry fats, fish oils from an unreported and 
likely wide range of species, and used cooking oil—lipids that could be recovered from uses of 
these primary sources, also known as “yellow grease.”37 38 39   

2.1.3 Other uses for this type of biomass 

Importantly, people already use these oils and fats for many other needs, and they are traded 
globally.  Beside our primary use of this type of biomass to feed ourselves directly, we use it to 
feed livestock in our food system, to feed our pets, and to make soap, wax, lubricants, plastics, 
cosmetic products, and pharmaceutical products.40   

2.2 Indirect impacts of feedstock choices 

2.2.1 Land use and food system impacts 
Growing HEFA biofuel feedstock demand is likely to increase food system prices.  Market 

data show that investors in soybean and tallow futures have bet on this assumption.41 42 43  This 
pattern of radically increasing feedstock consumption and the inevitable attendant commodity 
price increases threatens significant environmental and human consequences, some of which are 
already emerging even with more modestly increased feedstock consumption at present.  

As early as 2008, Searchinger et al.44 showed that instead of cutting carbon emissions, 
increased use of biofuel feedstocks and the attendant crop price increases could expand crop land 
into grasslands and forests, reverse those natural carbon sinks, and cause food-sourced biofuels 
to emit more carbon than the petroleum fuels they replace.  The mechanism for this would be 
global land use change linked to prices of commodities tapped for both food and fuel.44   

Refiners say they will not use palm oil, however, that alone does not solve the problem.  
Sanders et al. (2012)45 showed that multi-nation demand and price dynamics had linked soy oil, 
palm oil, food, and biofuel feedstock together as factors in the deforestation of Southeast Asia 
for palm oil.  Santeramo (2017)46 showed that such demand-driven changes in prices act across 
the oil crop and animal fat feedstocks for HEFA biofuels in Europe and the U.S.  Searle (2017)47 
showed rapeseed (canola) and soy biofuels demand was driving palm oil expansion; palm oil 
imports increase for other uses of those oils displaced by biofuels demand.   

Additionally, The Union of Concerned Scientists (2015),48 Lenfert et al. (2017),49 and 
Nepstad and Shimada (2018)50 linked soybean oil prices to deforestation for soybean plantations 
in the Brazilian Amazon and Pantanal.  By 2017, some soy and palm oil biofuels were found to 
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emit more carbon than the petroleum fuels they are meant to replace.47 51  By 2019 the 
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) 
warned large industrial biofuel feedstock plantations threaten global biodiversity.52  By 2021 the 
Intergovernmental Panel on Climate Change joined the IPBES in this warning.53  At high yields 
and prices, up to 79 million acres could shift to energy crops by 2030 in the U.S. alone.40  And 
once a biofuel feedstock also used for food is locked in place, the human impacts of limiting land 
conversion could potentially involve stark social injustices, notably food insecurity and hunger.44     

Work by many others who are not cited here contributed to better understanding the problem 
of our growing fuel chain-food chain interaction.  Potential biodiversity loss, such as pollinator 
population declines, further risks our ability to grow food efficiently.  Climate heating threatens 
more frequent crop losses.  The exact tipping point, when pushing these limits too hard might 
turn the natural carbon sinks that biofuels depend upon for climate benefit into global carbon 
sources, remains unknown.  

2.1.2 Impact on climate solutions 
Technological, economic, and environmental constraints across the arrays of proven 

technologies and measures to be deployed for climate stabilization limit biofuels to a targeted 
role in sectors for which zero-emission fuels are not yet available.53 54 55 56 57 58 59 60 61  And these 
technologies and measures require place-based deployment actions understood in a larger global 
context—actions that must be planned, implemented, and enforced by the political jurisdictions 
in each geography, but whose effect must be measured on a worldwide scale.  California policy 
makers acted on this fact by expressly defining an in-state emission reduction which results in an 
emission increase elsewhere as inconsistent with climate protection.62  

Tapping a biomass resource for biofuel feedstock can only be part of our state or national 
climate solution if it does not lead to countervailing climate costs elsewhere that wipe out or 
overtake any purported benefits.  Thus, if California takes biomass from another state or nation 
which that other state or nation needs to cut emissions there, it will violate its own climate 
policy, and more crucially, burning that biofuel will not cut carbon emissions.  Moreover, our 
climate policy should not come at the cost of severe human and environmental harms that defeat 
the protective purpose of climate policy.    

Use of biofuels as part of climate policy is thus limited by countervailing climate and other 
impacts.  Experts that the state has commissioned for analysis of the technology and economics 
of paths to climate stabilization suggest that state biofuel use should be limited to the per capita 
share of sustainable U.S. production of biofuel feedstock.54 55  Per capita share is a valid 
benchmark, and is used herein, but it is not necessarily a basis for just, equitable, or effective 
policy.  Per capita, California has riches, agriculture capacity, solar energy potential, and mild 
winters that populations in poorer, more arid, or more polar and colder places may lack.  
Accordingly, the per capita benchmark applied in Table 1 below should be interpreted as a 
conservative (high) estimate of sustainable feedstock for California HEFA refineries.   
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Table 1. U.S. and California lipid supplies v. potential new lipid feedstock demand from  
               crude-to-biofuel refinery conversions now planned in California. 
                  MM t/y: million metric tons/year 
Lipids  U.S.  CA per capita d CA produced e 

supply  (MM t/y) (%)  (MM t/y) (MM t/y) 
Biofuels a 4.00 100 %  0.48 0.30 
All uses 20.64 100 %  2.48 1.55 
 Soybean oil b 10.69 52 %    
 Livestock fats a 4.95 24 %    
 Corn oil b 2.61 13 %    
 Waste oil a 1.40 7 %    
 Canola oil b 0.76 4 %    
 Cottonseed b 0.23 1 %    
Lipids Demand for four 
proposed CA refineries  Percentage of U.S. and California supplies for all uses 
 (MM t/y) c  U.S. total  CA per capita CA produced 
 8.91  43 %  359 % 575 % 

a. US-produced supply of feedstocks for hydro-processing esters and fatty acids (HEFA) in 2030, estimated in the 
U.S. Department of Energy Billion-Ton Update (2011).40  Includes total roadside/farm gate yields estimates in the 
contiguous U.S. for biofuel feedstock consumption, and for all uses of animal fats and waste oil (used cooking oil).  
b. U.S. farm yield for all uses of lipids used in part for biofuels during Oct 2016–Sep 2020 from U.S. Department of 
Agriculture Oil Crops Data: Yearbook Tables; tables 5, 20, 26 and 33.38  See also Karras (2021a).63 
c. From proposed Rodeo,2 Martinez,3 Paramount5 and Bakersfield6 capacity at a feed specific gravity of 0.914.  
d. California per capita share of U.S. totals based on 12 percent of the U.S. population. 
e. Calif. produced lipids, after Billion-Ton Update by Mahone et al.,55 with lipids for all uses scaled proportionately.    

2.3 Effect of supply limitations on feedstock acquisition impacts  

Feeding the proposed new California HEFA refining capacity could take more than 350% of 
its per capita share from total U.S. farm yield for all uses of oil crop and livestock fat lipids that 
have been tapped for biofuels in much smaller amounts until now. See Table 1.  The 80,000 b/d 
(~4.24 MM t/y) P66 Rodeo project2 alone could exceed this share by ~71%.  At 128,000 b/d 
(~6.79 MM t/y) combined, the P662 and Marathon3 projects together could exceed it by ~174%.    

2.3.1 Supply effect on climate solutions 
Emission shifting would be the first and most likely impact from this excess taking of a 

limited resource.  The excess used here could not be used elsewhere, and use of the remaining 
farmed lipids elsewhere almost certainly would prioritize food.  Reduced capacity to develop and 
use this biofuel for replacing petroleum diesel outside the state would shift future emissions.  

2.3.2 Supply effect on land use and food systems 
Displacement of lipid food resources at this scale would also risk cascading impacts.  These 

food price, food security, and land conversion impacts fuel deforestation and natural carbon sink 
destruction in the Global South, and appear to have made some HEFA biofuels more carbon-



Changing Hydrocarbons Midstream 

 15 

intensive than petroleum due to indirect land use impacts that diminish the carbon storage 
capacity of lands converted to biofuel plantations, as described above.41–53   

The severity of these risks to food security, biodiversity, and climate sinks appears uncertain 
for some of the same reasons that make it dangerous.  Both the human factors that drove land use 
impacts observed in the past41–53 and the ecological resilience that constrained their severity in 
the past may not always scale in a linear or predictable fashion, and there is no precedent for the 
volume of lipid resource displacement for energy now contemplated.    

In contrast, the causal trigger for any or all of these potential impacts would be a known, 
measurable volume of potential lipid biomass feedstock demand.  Importantly, this volume-
driven effect does not implicate the Low Carbon Fuel Standard and can only be addressed 
effectively by separate policy or investment actions.  

2.3.3 Supply effect on HEFA feedstock choices 
Both Marathon and P66 have indicated informally that their preferred feedstocks are used 

cooking oil “waste” and domestic livestock fats rather than soy and other food crop oils.  It is 
clear, however, that supplies of these feedstocks are entirely insufficient to meet anticipated 
demand if the two conversions (and the others planned in California) move forward.  Table 1 
reveals the fallacy of assuming that used “waste” cooking oil or domestic livestock fats could 
feed the repurposed HEFA refineries, showing that supplies would be inadequate even in an 
extreme hypothetical scenario wherein biofuel displaces all other uses of these lipids.  

As discussed below, these HEFA feedstock availability limitations have fuel chain 
repercussions for the other critical HEFA process input—hydrogen.  

2.4 Impact of biomass feedstock choices on hydrogen inputs 

2.4.1 All HEFA feedstocks require substantial hydrogen inputs to convert the 
triacylglycerols and fatty acids in the lipid feedstock into HEFA biofuels 

Hydrogen (H2) is the most abundant element in diesel and jet fuel hydrocarbons, and all of 
the lipid feedstocks that HEFA refiners could process need substantial refinery hydrogen inputs.  
In HEFA refining hydrogen bonds with carbon in lipid feeds to saturate them, to break the fatty 
acids and propane “knuckle” of those triacylglycerols apart, and—in unavoidable side-reactions 
or intentionally to make more jet fuel—to break longer carbon chains into shorter carbon chains.  
(Chapter 1.)  Hydrogen added for those purposes stays in the hydrocarbons made into fuels; it is 
a true HEFA biofuel feedstock.    

Hydrogen also bonds with oxygen in the lipids to remove that oxygen from the hydrocarbon 
fuels as water. Id.  Forming the water (H2O) takes two hydrogens per oxygen, and the lipids in 
HEFA feedstocks have consistently high oxygen content, ranging from 10.8–11.5 weight 
percent,1 so this deoxygenation consumes vast amounts of hydrogen.  Further, hydrogen is 
injected in large amounts to support isomerization reactions that turn straight-chain hydrocarbons 
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into branched-chain hydrocarbons. (Chapter 1.)  And more hydrogen is injected to quench and 
control severe processing conditions under which all of these hydro-conversion reactions 
proceed. Id.  

2.4.2 Some HEFA feedstocks need more hydrogen for HEFA processing than others 
All types of HEFA feeds consume hydrogen in all the ways described above.  However, how 

much is consumed in the first reaction—saturation—depends on the number of carbon double 
bonds in the fatty acids of the specific lipid feed source.  See Diagram 1, Chapter 1.  That matters 
because fatty acids in one specific HEFA lipids feed can have more carbon double bonds than 
fatty acids in another.  Charts 1-A through 1–F below illustrate these differences in the fatty acid 
profiles of different HEFA feeds.  The heights of the columns in these charts show the 
percentages of fatty acids in each feed that have various numbers of carbon double bonds.  

In soybean oil, which accounts for the majority of U.S. oil crops yield shown in Table 1, 
most of the fatty acids have 2–3 carbon double bonds (Chart 1-A).  In contrast, most of the fatty 
acids in livestock fats have 0–1 carbon double bonds (Chart 1-B).  And in contrast to the plant oil 
and livestock fat profiles, which are essentially empty on the right side of charts 1-A and 1-B, a 
significant portion of the fatty acids in fish oils have 4–6 carbon double bonds (Chart 1-C).   

Thus, HEFA processing requires more hydrogen to saturate the carbon double bonds in soy 
oil than those in livestock fats, and even more hydrogen to saturate those in fish oils.  Such 
single-feed contracts are plausible, but feedstock acquisition logistics for the HEFA biofuels 
expansion—especially in light of the supply problem shown in Table 1—suggest refiners will 
process blends, and likely will process yield-weighted blends.  Charts 1-D and 1-F show that 
such blends would dampen but still reflect these differences between specific plant oils, livestock 
fats, and fish oils.  Finally, Chart 1-E illustrates the notoriously variable quality of used cooking 
oil (UCO), and Chart 1-F illustrates how the impact of UCO variability could be small compared 
with the differences among other feeds, since UCO could be only a small portion of the blend, as 
shown in Table 1.    

2.4.3 Refining HEFA feedstocks demands more hydrogen than refining crude oil 
Table 2, on the next page following the charts below, shows total hydrogen demand per 

barrel of feedstock, for processing different HEFA feeds, and for targeting different HEFA fuels.   

Hydrogen demand for saturation of carbon double bonds ranges across the biomass feeds 
shown in Table 2 from 186–624 standard cubic feet of H2 per barrel of biomass feed (SCF/b), 
and is the largest feedstock-driven cause of HEFA H2 demand variability.  For comparison, total 
on-purpose hydrogen production for U.S. refining of petroleum crude from 2006–2008, before 
lighter shale oil flooded refineries, averaged 273 SCF/b.1 64  This 438 (624-186) SCF/b saturation 
range alone exceeds 273 SCF/b.  The extra H2 demand for HEFA feeds with more carbon double 
bonds is one repercussion of the livestock fat and waste oil supply limits revealed in Table 1.   
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1. HEFA feed fatty acid profiles by number of carbon double bonds. 
Carbon double bonds require more hydrogen in HEFA processing.  A–C. Plant oil, animal fat and fish oil profiles.  
D. Comparison of weighted averages for plant oils (US farm yield-wtd. 70/20/7/3 soy/corn/canola/cottonseed blend), 
livestock fats (40/30/30 tallow/lard/poultry blend) and fish oils (equal shares for species in Chart 1C). E. UCO: used 
cooking oil, a highly variable feed. F. US yield-weighted blends are 0/85/10/5 and 25/60/10/5 fish/plant/livestock/UCO 
oils. Profiles are median values based on wt.% of linoleic acid. See Table A1 for data and sources.1  
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Table 2. Hydrogen demand for processing different HEFA biomass carbon feeds. 
  Standard cubic feet of hydrogen per barrel of biomass feed (SCF/b) 

  Hydrodeoxygenation reactions  Total with isomerization / cracking 

Biomass carbon feed Saturation a Others b,c  Diesel target Jet fuel target d 
Plant oils      
 Soybean oil 479 1,790  2,270 3,070 
 Plant oils blend e 466 1,790  2,260 3,060 
Livestock fats      
 Tallow 186 1,720  1,910 2,690 
 Livestock fats blend e 229 1,720  1,950 2,740 
Fish oils      
 Menhaden 602 1,880  2,480 3,290 
 Fish oils blend e 624 1,840  2,460 3,270 
US yield-weighted blends e      
 Blend without fish oil 438 1,780  2,220 3,020 
 Blend with 25% fish oil 478 1,790  2,270 3,070 

a. Carbon double bond saturation as illustrated in Diagram 1 (a).  b, c. Depropanation and deoxygenation as 
illustrated in Diagram 1 (b), (c), and losses to unwanted (diesel target) cracking, off-gassing and solubilization in 
liquids.  d. Jet fuel total also includes H2 consumed by intentional cracking along with isomerization.  e. Blends as 
shown in charts 1-D and 1-F.  Data from Tables A1and Appendix at A2.1  Figures may not add due to rounding.  

Moreover, although saturation reaction hydrogen alone can exceed crude refining hydrogen, 
total hydrogen consumption in HEFA feedstock processing is larger still, as shown in Table 2.   

Other hydrodeoxygenation reactions—depropanation and deoxygenation—account for most 
of the total hydrogen demand in HEFA processing.  The variability in “other” hydrogen demand 
mainly reflects unavoidable hydrogen losses noted in Table 2, which rise with hydro-conversion 
intensity.  Targeting maximum jet fuel rather than diesel production boosts total HEFA hydrogen 
demand by approximately 800 SCF/b.1 9 65   This is primarily a product slate rather than feed-
driven effect: maximizing jet fuel yield from the HDO reaction hydrocarbons output consumes 
much more hydrogen for intentional hydrocracking, which is avoided in the isomerization of a 
HEFA product slate targeting diesel.    

Total hydrogen demand to process the likely range of yield-weighted biomass blends at the 
scale of planned HEFA expansion could thus range from 2,220–3,070 SCF/b, fully 8–11 times 
that of the average U.S. petroleum refinery (273 SCF/b).1 64  This has significant implications for 
climate and community impacts of HEFA refining given the carbon-intensive and hazardous 
ways that refiners already make and use hydrogen now. 
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3. MIDSTREAM — HEFA PROCESS ENVIRONMENTAL IMPACTS 

This chapter assesses refinery carbon emissions, refinery explosion and fire hazards, and air 
pollution impacts from refinery flares in HEFA processing.  As shown in Chapter 2, turning a 
petroleum refinery into a HEFA refinery increases its hydrogen input intensity.  This increased 
hydrogen intensity is particularly problematic given that the proposed conversions are all based 
on plans to re-purpose existing fossil fuel hydrogen production and hydro-conversion processes 
(Chapter 1).  Current refinery hydrogen production that refiners propose to re-purpose uses the 
extraordinarily carbon intense “steam reforming” technology.  Additionally, refinery explosion, 
fire, and flare emission hazards associated with processing in hydro-conversion units which 
refiners propose to re-purpose intensify at the increased hydrogen feed rates HEFA processing 
requires.  P66 proposes to repurpose 148.5 million standard cubic feet per day (MMSCFD) of 
existing steam reforming hydrogen production capacity and 120,740 barrels per day (b/d) of 
existing hydro-conversion capacity for its proposed HEFA refinery in Rodeo. Id.  MPC proposes 
to repurpose 124 MMSCFD of steam reforming capacity and 147,000 b/d of hydro-conversion 
capacity for its proposed HEFA refinery in Martinez. Id.   

3.1 Carbon impact of steam reforming in the HEFA process 

The hydrogen intensity of HEFA processing makes emissions from supplying the hydrogen 
all the more important, and as noted, refiners propose to repurpose carbon-intensive steam 
reforming.  This could boost HEFA refinery carbon emissions dramatically.    

Steam reforming makes hydrogen by stripping it from hydrocarbons, and the carbon left 
over from that forms carbon dioxide (CO2) that emits as a co-product.  See Diagram 2.  It is often 
called methane reforming, but refiners feed it other refining byproduct hydrocarbons along with 
purchased natural gas, and even more CO2 forms from the other feeds.  The difference illustrated 
in Diagram 2 comes out to 16.7 grams of CO2 per SCF of H2 produced from propane versus 13.9 
grams CO2/SCF H2 produced from methane.  Fossil fuel combustion adds more CO2.   
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Heating the water and feed to make the mixture of superheated steam and hydrocarbons that 
react at 1,300–1,900 ºF, and making the additional steam and power that drive its pumps and 
pressure, make steam reforming energy intensive.  Natural gas and refinery process off gas burn 
for that energy.  Combustion energy intensity, based on design capacities verified and permitted 
by local air officials, ranges across 11 hydrogen plants that serve or served Bay Area refineries, 
from 0.142–0.277 million joules (MJ) per SCF H2 produced, with a median of 0.202 MJ/SCF 
across the 11 plants.1  At the median, ~10 gCO2/SCF H2 produced emits from burning methane.  
That, plus the 13.9 g/SCF H2 from methane feed, could emit 23.9 g/SCF.  This median energy 
intensity (EI) for methane feed is one of the potential plant factors shown in Table 3 below.  

Hydrogen plant factors are shown in Table 3 for two feeds—methane, and a 77%/23% 
methane/propane mix—and for two combustion energy intensities, a Site EI and the median EI 
from Bay Area data discussed above.  The mixed feed reflects propane by-production in HEFA 
process reactions and the likelihood that this and other byproduct gases would be used as feed, 
fuel, or both.  Site EI should be more representative of actual P66 and MPC plant factors, but 
details of how they will repurpose those plants have not yet been disclosed.  Median EI provides 
a reference point for P66 and MPC plant factors, and is applied to the other projects in the 
statewide total at the bottom of the table.  

Table 3 shows how high-carbon hydrogen technology and high hydrogen demand for hydro-
conversion of HEFA feeds (Chapter 2) combine to drive the carbon intensity of HEFA refining.  
At the likely hydrogen feed mix and biomass feed blend lower bound targeting diesel production, 
HEFA hydrogen plants could emit 55.3–57.9 kilograms of CO2 per barrel of biomass feed.  And 
in those conditions at the upper bound, targeting jet fuel, they could emit 76.4–80.1 kg/b.   
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Table 3. CO2 emissions from hydrogen production proposed for HEFA processing by 
full scale crude-to-biofuel refinery conversions planned in California. 

g: gram (CO2)    SCF: standard cubic foot (H2)    b: barrel (biomass feed)    Mt: million metric tons 

Plant factora Conversion demand (SCF/b)b Carbon intensity Mass emissionc

(g/SCF) Lower bound Upper bound (kg/b) (Mt/y) 
P66 Rodeo 

Mixed feed d 
Site EI a 26.1 2,220 3,070 57.9 – 80.1 1.69 – 2.34 
Median EI a 24.9 2,220 3,070 55.3 – 76.4 1.61 – 2.23 

Methane d 
Site EI a 25.0 2,220 3,070 55.5 – 76.7 1.62 – 2.24 
Median EI a 23.9 2,220 3,070 53.1 – 73.4 1.55 – 2.14 

MPC Martinez 
Mixed feed d 

Site EI a 25.8 2,220 3,070 57.3 – 79.2 1.00 – 1.39 
 Median EI a 24.9 2,220 3,070 55.3 – 76.4 0.97 – 1.34 
Methane d 

Site EI a 24.7 2,220 3,070 54.8 – 75.8 0.96 – 1.33 
Median EI a 23.9 2,220 3,070 53.1 – 73.4 0.93 – 1.29 

Total CA Plans: 
P66, MPC, AltAir 
and GCE 

Mixed feed a, d 25.8 2,220 3,070 57.3 – 79.2 3.51 – 4.86 
Methane a, d 24.6 2,220 3,070 54.6 – 75.5 3.35 – 4.63 

a. Plant factor energy intensity (EI) expressed as emission rate assuming 100% methane combustion fuel.  Site EI
is from plant-specific, capacity-weighted data; median EI is from 11 SF Bay Area hydrogen plants that serve or
served oil refineries. CA total assumes site EIs for P66 and MPC and median EI for AltAir and GCE.
b. H2 demand/b biomass feed: lower bound for yield-weighted blend with 0% fish oil targeting maximum diesel
production; upper bound for yield-weighted blend with 25% fish oil targeting maximum jet fuel production.  c. Mass
emission at kg/b value in table and capacity of proposed projects, P66: 80,000 b/d; MPC: 48,000 b/d; Altair: 21,500
b/d; GCE: 18,500 b/d.  d. Mixed feed is 77% methane and 23% propane, the approximate proportion of propane
by-production from HEFA processing, and the likely disposition of propane, other process byproduct gases, or
both; methane: 100% methane feed to the reforming and shift reactions.  See Appendix for details.1

Total CO2 emissions from hydrogen plants feeding the currently proposed HEFA refining 
expansion proposed statewide could exceed 3.5 million tons per year—if the refiners only target 
diesel production.  See Table 3.  If they all target jet fuel, and increase hydrogen production to do 
so, those emissions could exceed 4.8 million tons annually. Id.  

It bears note that this upper bound estimate for targeting jet fuel appears to require increases 
in permitted hydrogen production at P66 and MPC.  Targeting jet fuel at full feed capacity may 
also require new hydrogen capacity a step beyond further expanding the 1998 vintage66 P66 Unit 
110 or the 1963 vintage67 MPC No. 1 Hydrogen Plant.  And if so, the newer plants could be less 
energy intensive.  The less aged methane reforming merchant plants in California, for example, 
have a reported median CO2 emission rate of 76.2 g/MJ H2.68  That is 23.3 g/SCF, close to, but 
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less than, the methane reforming median of 23.9 g/SCF in Table 3.  Conversely, the belief, based 
on available evidence until quite recently, that methane emissions from steam reformers do not 
add significantly to the climate-forcing impact of their huge CO2 emissions, might turn out to be 
wrong.  Recently reported aerial measurements of California refineries69 indicate that methane 
emissions from refinery hydrogen production have been underestimated dramatically.  Thus, the 
upper bound carbon intensity estimates in Table 3 might end up being too high or too low.  But 
questions raised by this uncertainty do not affect its lower bound estimates, and those reveal 
extreme-high carbon intensity.   

Total CO2 emissions from U.S. petroleum refineries averaged 41.8 kg per barrel crude feed 
from 2015–2017, the most recent period in which we found U.S. government-reported data for 
oil refinery CO2 emitted nationwide.1  At 55–80 kg per barrel biomass feed, the proposed HEFA 
hydrogen production alone exceeds that petroleum refining carbon intensity by 32–91 percent.   

Additional CO2 would emit from fuel combustion for energy to heat and pressure up HEFA 
hydro-conversion reactors, precondition and pump their feeds, and distill, then blend their 
hydrocarbon products.  Unverified potential to emit calculations provided by one refiner1 suggest 
that these factors could add ~21 kg/b to the 55–80 kg/b from HEFA steam reforming.  This ~76–
101 kg/b HEFA processing total would exceed the 41.8 kg/b carbon intensity of the average U.S. 
petroleum refinery by ~82–142 percent.  Repurposing refineries for HEFA biofuels production 
using steam reforming would thus increase the carbon intensity of hydrocarbon fuels processing.   

3.2 Local risks associated with HEFA processing 

HEFA processing entails air pollution, health, and safety risks to workers and the 
surrounding community.  One of these risks—the intensified catastrophic failure hazard 
engendered by the more intensive use of hydrogen for HEFA processing—renders HEFA 
refining in this respect more dangerous than crude processing.   

3.2.1 HEFA processing increases refinery explosion and fire risk 
After a catastrophic pipe failure ignited in the Richmond refinery sending 15,000 people to 

hospital emergency rooms, a feed change was found to be a causal factor in that disaster—and 
failures by Chevron and public safety officials to take hazards of that feed change seriously were 
found to be its root causes.70  The oil industry knew that introducing a new and different crude 
into an existing refinery can introduce new hazards.71  More than this, as it has long known, side 
effects of feed processing can cause hazardous conditions in the same types of hydro-conversion 
units it now proposes to repurpose for HEFA biomass feeds,71 and feedstock changes are among 
the most frequent causes of dangerous upsets in these hydro-conversion reactors.16     

But differences between the new biomass feedstock refiners now propose and crude oil are 
bigger than those among crudes which Chevron ignored the hazards of before the August 2012 
disaster in Richmond—and involve oxygen in the feed, rather than sulfur as in that disaster.70   
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Chevron Richmond Refinery, 6 Aug 2012.  Image: CSB 

This categorical difference between oxygen and sulfur, rather than a degree of difference in feed 
sulfur content, risks further “minimizing the accuracy, or even feasibility, of predictions based on 
historical data.”71  At 10.8–11.5 wt. %, HEFA feeds have very high oxygen content,1 while the 
petroleum crude fed to refinery processing has virtually none.  Carbonic acid forms from that 
oxygen in HEFA processing.  Carbonic acid corrosion is a known hazard in HEFA processing.22  
But this corrosion mechanism, and the specific locations it attacks in the refinery, differ from 
those of the sulfidic corrosion involved in the 2012 Richmond incident.  Six decades of industry 
experience with sulfidic corrosion71 cannot reliably guide—and could misguide—refiners that 
attempt to find, then fix, damage from this new hazard before it causes equipment failures.  

Worse, high-oxygen HEFA feedstock boosts hydrogen consumption in hydro-conversion 
reactors dramatically, as shown in Chapter 2.  That creates more heat in reactors already prone to 
overheating in petroleum refining.  Switching repurposed hydrocrackers and hydrotreaters to 
HEFA feeds would introduce this second new oxygen-related hazard.  

A specific feedback mechanism underlies this hazard.  The hydro-conversion reactions are 
exothermic: they generate heat.16 21 22  When they consume more hydrogen, they generate more 
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heat.21  Then they get hotter, and crack more of their feed, consuming even more hydrogen,16 21  
so “the hotter they get, the faster they get hot.”16  And the reactions proceed at extreme pressures 
of 600–2,800 pound-force per square inch,16 so the exponential temperature rise can happen fast.   

Refiners call these runaway reactions, temperature runaways, or “runaways” for short.  
Hydro-conversion runaways are remarkably dangerous.  They have melted holes in eight-inch-
thick, stainless steel walls of hydrocracker reactors16—and worse.  Consuming more hydrogen 
per barrel in the reactors, and thereby increasing reaction temperatures, HEFA feedstock 
processing can be expected to increase the frequency and magnitude of runaways.  

High temperature hydrogen attack or embrittlement of metals in refining equipment with the 
addition of so much more hydrogen to HEFA processing is a third known hazard.22  And given 
the short track record of HEFA processing, the potential for other, yet-to-manifest, hazards 
cannot be discounted.     

On top of all this, interdependence across the process system—such as the critical need for 
real-time balance between hydro-conversion units that feed hydrogen and hydrogen production 
units that make it—magnifies these hazards.  Upsets in one part of the system can escalate across 
the refinery.  Hydrogen-related hazards that manifest at first as isolated incidents can escalate 
with catastrophic consequences.   

Significant and sometimes catastrophic incidents involving the types of hydrogen processing 
systems proposed for California HEFA projects are unfortunately common in crude oil refining, 
as reflected in the following incident briefs posted by Process Safety Integrity72 report:  

! Eight workers are injured and a nearby town is evacuated in a 2018 hydrotreater reactor 
rupture, explosion and fire.  

! A worker is seriously injured in a 2017 hydrotreater fire that burns for two days and 
causes an estimated $220 million in property damage.  

! A reactor hydrogen leak ignites in a 2017 hydrocracker fire that causes extensive 
damage to the main reactor.  

! A 2015 hydrogen conduit explosion throws workers against a steel refinery structure.  

! Fifteen workers die, and 180 others are injured, in a series of explosions when 
hydrocarbons flood a distillation tower during a 2005 isomerization unit restart.  

! A vapor release from a valve bonnet failure in a high-pressure hydrocracker section 
ignites in a major 1999 explosion and fire at the Chevron Richmond refinery.   

! A worker dies, 46 others are injured, and the community must shelter in place when a 
release of hydrogen and hydrocarbons under high temperature and pressure ignites in a 
1997 hydrocracker explosion and fire at the Tosco (now MPC) Martinez refinery.  

! A Los Angeles refinery hydrogen processing unit pipe rupture releases hydrogen and 
hydrocarbons that ignite in a 1992 explosion and fires that burn for three days.   
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! A high-pressure hydrogen line fails in a 1989 fire which buckles the seven-inch-thick 
steel of a hydrocracker reactor that falls on other nearby Richmond refinery equipment.  

! An undetected vessel overpressure causes a 1987 hydrocracker explosion and fire.72  

These incidents all occurred in the context of crude oil refining.  For the reasons described in 
this section, there is cause for concern that the frequency and severity of these types of 
hydrogen-related incidents could increase with HEFA processing.  

Refiners have the ability to use extra hydrogen to quench, control, and guard against 
runaway reactions as described in Chapter 1, a measure which has proved partially effective and 
appears necessary for hydro-conversion processing to remain profitable.  As a safety measure, 
however, it has proved ineffective so often that hydro-conversion reactors are equipped to 
depressurize rapidly to flares.16 22  And that last-ditch safeguard, too, has repeatedly failed to 
prevent catastrophic incidents.  The Richmond and Martinez refineries were equipped to 
depressurize to flares, for example, during the 1989, 1997, 1999 and 2012 incidents described 
above.  In fact, precisely because it is a last-ditch safeguard, to be used only when all else fails, 
flaring reveals how frequently these hazards manifest as potentially catastrophic incidents.       
See Table 4 for specific examples.   

Indeed, despite current safeguards, hydro-conversion and hydrogen-related process safety 
hazards which their HEFA conversion projects could worsen contribute to significant flaring 
incidents at the P66 Rodeo and MPC Martinez refineries frequently.  Causal analysis reports for 
significant flaring show that hydrogen-related hazard incidents occurred at those refineries a 
combined total of 100 times from January 2010 through December 2020.1  This is a conservative 
estimate, since incidents can cause significant impacts without causing environmentally 
significant flaring, but still represents, on average, and accounting for the Marathon plant closure 
since April 2020, another hydrogen-related incident at one of those refineries every 39 days.1   

Sudden unplanned or emergency shutdowns of major hydro-conversion or hydrogen 
production plants occurred in 84 of these 100 reported process safety hazard incidents.1  Such 
sudden forced shutdowns of both hydro-conversion and hydrogen production plants occurred in 
22 of these incidents.1  In other words, incidents escalated to refinery-level systems involving 
multiple plants frequently—a foreseeable consequence, given that both hydro-conversion and 
hydrogen production plants are susceptible to upset when the critical balance of hydrogen 
production supply and hydrogen demand between them is disrupted suddenly.  In four of these 
incidents, consequences of underlying hazards included fires in the refinery.1     

Since switching to HEFA refining is likely to further increase the frequency and magnitude 
of these already-frequent significant process hazard incidents, and flaring has proven unable to 
prevent every incident from escalating to catastrophic proportions, catastrophic consequences of 
HEFA process hazards are foreseeable.   
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Table 4. Examples from 100 hydrogen-related process hazard incidents at the Phillips 66 Rodeo  
              and Marathon Martinez refineries, 2010–2020.   

Date a Refinery Hydrodrogen-related causal factors reported by the refiner a 

3/11/10 Rodeo A high-level safety alarm during a change in oil feed shuts down Unit 240 hydrocracker 
hydrogen recycle compressor 2G-202, forcing the sudden shutdown of the hydrocracker  

5/13/10 Martinez A hydrotreater charge pump bearing failure and fire forces #3 HDS hydrotreater shutdown b 

9/28/10 Martinez A hydrocracker charge pump trip leads to a high temperature excursion in hydrocracker 
reactor catalyst beds that forces sudden unplanned hydrocracker shutdown c 

2/17/11 Martinez A hydrogen plant fire caused by process upset after a feed compressor motor short forces 
the hydrogen plant shutdown; the hydrocracker shuts down on sudden loss of hydrogen 

9/10/12 Rodeo Emergency venting of hydrogen to the air from one hydrogen plant to relieve a hydrogen 
overpressure as another hydrogen plant starts up ignites in a refinery hydrogen fire  

10/4/12 Rodeo A hydrocracker feed cut due to a hydrogen makeup compressor malfunction exacerbates a 
reactor bed temperature hot spot, forcing a sudden hydrocracker shutdown d 

1/11/13 Martinez Cracked, overheated and "glowing" hydrogen piping forces an emergency hydrogen plant 
shutdown; the loss of hydrogen forces hydrocracker and hydrotreater shutdowns 

4/17/15 Martinez Cooling pumps trip, tripping the 3HDS hydrogen recycle compressor and forcing a sudden 
shutdown of the hydrotreater as a safety valve release cloud catches fire in this incident e 

5/18/15 Rodeo A hydrocracker hydrogen quench valve failure forces a sudden hydrocracker shutdown f 

5/19/15 Martinez A level valve failure, valve leak and fire result in an emergency hydrotreater shutdown 
3/12/16 Rodeo A Unit 240 level controller malfunction trips off hydrogen recycle compressor G-202, which 

forces an immediate hydrocracker shutdown to control a runaway reaction hazard g 

1/22/17 Martinez An emergency valve malfunction trips its charge pump, forcing a hydrocracker shutdown 
5/16/19 Martinez A recycle compressor shutdown to fix a failed seal valve forces a hydrocracker shutdown h 

6/18/19 Martinez A control malfunction rapidly depressurized hydrogen plant pressure swing absorbers 
11/11/19 Rodeo A failed valve spring shuts down hydrogen plant pressure swing absorbers in a hydrogen 

plant upset; the resultant loss of hydrogen forces a sudden hydrotreater shutdown i  
2/7/20 Martinez An unprotected oil pump switch trips a recycle compressor, shutting down a hydrotreater 
3/5/20 Rodeo An offsite ground fault causes a power sag that trips hydrogen make-up compressors, 

forcing the sudden shutdown of the U246 hydrocracker j 

10/16/20 Rodeo A pressure swing absorber valve malfunction shuts down a hydrogen plant; the emergency 
loss of hydrogen condition results in multiple process unit upsets and shutdowns k 

a. Starting date of the environmentally significant flaring incident, as defined by Bay Area Air Quality Management District 
Regulation § 12-12-406, which requires causal analysis by refiners that is summarized in this table.  An incident often 
results in flaring for more than one day. The 100 “unplanned” hydro-conversion flaring incidents these examples illustrate 
are given in Table A6 of this report.  Notes b–k below further illustrate some of these examples with quotes from refiner 
causal reports.  b. “Flaring was the result of an 'emergency' ... the #3 HDS charge pump motor caught fire ... .”  c. “One 
of the reactor beds went 50 degrees above normal with this hotter recycle gas, which automatically triggered the 300 
lb/minute emergency depressuring system.”  d. “The reduction in feed rates exacerbated an existing temperature 
gradient ...higher temperature gradient in D-203 catalyst Bed 4 and Bed 5 ... triggered ... shutdown of Unit 240 Plant 2.”  
e. “Flaring was the result of an Emergency. 3HDS had to be shutdown in order to control temperatures within the unit as 
cooling water flow failed.”  f. “Because hydrocracking is an exothermic process ... [t]o limit temperature rise... [c]old 
hydrogen quench is injected into the inlet of the intermediate catalyst beds to maintain control of the cracking reaction.”  
g. “Because G-202 provides hydrogen quench gas which prevents runaway reactions in the hydrocracking reactor, 
shutdown of G-202 causes an automatic depressuring of the Unit 240 Plant 2 reactor ... .”  h. “Operations shutdown the 
Hydrocracker as quickly and safely as possible.”  i. “[L]oss of hydrogen led to the shutdown of the Unit 250 Diesel 
Hydrotreater.”  j. “U246 shut down due to the loss of the G-803 A/B Hydrogen Make-Up compressors.”   
k. “Refinery Emergency Operating Procedure (REOP)-21 'Emergency Loss of Hydrogen' was implemented.”  
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3.2.2 HEFA processing would perpetuate localized episodic air pollution 

Refinery flares are episodic air polluters.  Every time the depressurization-to-flare safeguard 
dumps process gases in attempts to avoid even worse consequences, that flaring is uncontrolled 
open-air combustion.  Flaring emits a mix of toxic and smog forming air pollutants—particulate 
matter, hydrocarbons ranging from polycyclic aromatics to methane, sulfur dioxide, hydrogen 
sulfide, and others—from partially burning off enormous gas flows.  Most of the 100 incidents 
described above flared more than two million cubic feet of vent gas each, and many flared more 
than ten million.1   

The increased risk of process upsets associated with HEFA processing concomitantly creates 
increased risk to the community of acute exposures to air pollutants, with impacts varying with 
the specifics of the incident and atmospheric conditions at the time when flaring recurs.     

In 2005, flaring was linked to episodically elevated local air pollution by analyses of a 
continuous, flare activity-paired, four-year series of hourly measurements in the ambient air near 
the fence lines of four Bay Area refineries.73  By 2006, the regional air quality management 
district independently confirmed the link, assessed community-level impacts, and set 
environmental significance thresholds for refinery flares.74 75  These same significance thresholds 
were used to require P66 and MPC to report the hazard data described above.75  

Thus, each of the hundred hydrogen-related flaring incidents since 2010 at the P66 Rodeo 
and MPC Martinez refineries discussed above individually exceeded a relevant environmental 
significance threshold for air quality.  Therefore, by prolonging the time over which the frequent 
incidents continue, and likely increasing the frequency of this significant flaring, repurposing 
refineries for HEFA processing can be expected to cause significant episodic air pollution.  

Environmental justice impacts 
It bears significant note that the refinery communities currently living with episodic air 

pollution—which would potentially be worsened by the conversion to HEFA processing—are 
predominantly populated by people of color.  In fact, refineries were found to account for 93% of 
the statewide population-weighted disparity between people of color and non-Hispanic whites in 
particulate matter emission burdens associated with all stationary source industries in the state 
cap-and-trade program.76  These communities of color tend to suffer from a heavy pre-existing 
pollution burden, such that additional and disproportionate episodic air pollution exposures 
would have significant environmental justice implications.   
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4. DOWNSTREAM —  IMPACT OF BIOFUEL CONVERSIONS ON CLIMATE 
PATHWAYS 

This chapter assesses potential impacts of HEFA biofuels expansion on California climate 
plans and goals.  Primary issues of concern are HEFA biofuel volume, total liquid combustion 
fuel volume, systemic effects of refining and hydrogen use which could create HEFA lock-in, 
and the timing of choices between zero-emission versus liquid combustion fuels.  Benchmarks 
for assessing these impact issues are taken from state roadmaps for the array of decarbonization 
technologies and measures to be deployed over time to achieve state climate goals—herein, 
“climate pathways.”  The state has developed a range of climate pathways, which rely in large 
part on strategies for replacing petroleum with zero-emission fuels that HEFA growth may 
disrupt and which reflect, in part, tradeoffs between zero-emission and liquid combustion fuels.  
Section 4.1 provides background on these climate pathway benchmarks and strategies.  

Section 4.2 compares a foreseeable HEFA growth scenario with state climate pathway 
benchmarks for HEFA biofuel volume, total liquid fuel volume and systemic effects of refining 
and hydrogen use through mid-century, and estimates potential greenhouse gas emissions. This 
assessment shows that HEFA biofuel growth has the potential to impact state climate goals 
significantly.  Section 4.3 addresses the timing of choices between zero-emission and liquid 
combustion fuels, shows that a zero-emission hydrogen alternative could be deployed during a 
critical window for breaking carbon lock-in, and assesses HEFA growth impacts on the emission 
prevention, clean fuels development, and transition mitigation effectiveness of this alternative.  

4.1 California climate goals and implementation pathway benchmarks background 
related to HEFA biofuel impact issues assessed  

4.1.1 State climate goals and pathways that HEFA biofuels growth could affect 
State climate goals call for cutting greenhouse gas emissions 80% below 1990 emissions to 

a 2050 target of 86.2 million tons per year,77 for zero-emission vehicles (ZEVs) to be 100% of 
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light-duty vehicle (LDV) sales by 2035 and 100% of the medium- and heavy-duty vehicle (MDV 
and HDV) fleet by 2045,78 and for achieving net-zero carbon neutrality by 2045.79   

Behind the net-zero goal lies a highly consequential tradeoff: deeper emission cuts require 
transforming hard-to-decarbonize uses of energy.  Relying on carbon dioxide removal-and-
sequestration (CDR) instead risks failure to cut emissions until too late.  The state has begun to 
confront this tradeoff by developing climate pathways that range from near-zero carbon to high-
CDR.  These pathways show how various types of biofuels and other technologies and measures 
fit into lower-emission and higher-emission approaches to achieving state climate goals.   

Pathway scenarios developed by Mahone et al. for the California Energy Commission 
(CEC),54 Air Resources Board55 and Public Utilities Commission,56 Austin et al. for the 
University of California,57 and Reed et al. for UC Irvine and the CEC58 add semi-quantitative 
benchmarks to the 2050 emission target, for assessing refinery conversions to biofuels.  They 
join other work in showing the need to decarbonize electricity and electrify transportation.54–61  
Their work “bookends” the zero-carbon to high–CDR range of paths to state climate goals,55 
analyzes the roles of liquid hydrocarbon combustion fuels and hydrogen in this context,54–58 and 
addresses potential biomass fuel chain effects on climate pathways.54 55 57   

4.1.2 State climate pathway liquid fuels volume benchmarks that HEFA biofuels growth 
could affect 

Total liquid transportation fuels benchmark: ~1.6 to 3.3 billion gallons by 2045 
All state pathways to net-zero emissions cut liquid petroleum fuels use dramatically, with 

biofuels replacing only a portion of that petroleum.  Chart 2 illustrates the “bookends” of the 
zero-carbon to high-CDR range of pathways for transportation reported by Mahone et al.55  

 
 2.  California Transportation Fuels Mix in 2045: Balanced and “bookend” pathways to 

the California net-zero carbon emissions goal. 
Adapted from Figure 8 in Mahone et al. (2020a55).  Fuel shares converted to diesel energy-equivalent gallons based 
on Air Resources Board LCFS energy density conversion factors.  CDR: carbon dioxide removal (sequestration).   
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Total liquid hydrocarbon combustion fuels for transportation in 2045, including petroleum 
and biofuels, range among the pathways from approximately 1.6 to 3.3 billion gallons/year 
(Chart 2), which is roughly 9% to18% of statewide petroleum transportation fuels use from 
2013–2017.55  Liquid biofuels account for  approximately 1.4 to 1.8 billion gallons/year, which is 
roughly 40% to 100% of liquid transportation fuels in 2045 (Chart 2).  Importantly, up to 100% 
of the biofuels in these pathways would be derived from cellulosic biomass feedstocks57 80 81 
instead of purpose-grown lipids which HEFA technology relies upon, as discussed below.  

HEFA biofuels volume benchmark: zero to 1.5 billion gallons per year through 2045 
Many State climate pathways exclude or cap HEFA biofuel.  Mahone et al. assume biofuels 

included in the pathways use cellulosic residues that are not purpose-grown—and cap those fuels 
in most scenarios to the per capita state share of non-purpose-grown U.S. biomass supply.54 55  
This excludes purpose-grown lipids-derived biofuels such as the HEFA biofuels.  Austin et al.57 
assume a cap on lipids biomass that limits HEFA jet fuel and diesel use to a maximum of 0.5–0.6 
and 0.8–0.9 billion gallons/year, respectively.  Both Austin57 and Mahone54 55 cite difficult-to-
predict land use emissions as reasons to limit purpose-grown crop and lipid-derived biofuels as 
pathway development constraints rather than as problems with the Low Carbon Fuel Standard 
(LCFS).  This report agrees with that view: the need and ability to limit HEFA volume is a 
climate pathway impact issue—and local land use impact issue—not a criticism of the LCFS.  
See Box below.   

4.1.3 Electrolysis hydrogen benchmarks for systemic energy integration that affect the 
timing of choices between zero-emission versus liquid combustion fuels 

To replace combustion fuels in hard-to-electrify sectors, state climate pathways rely in part 
on “energy integration” measures, which often rely on electrolysis hydrogen, as discussed below.  

Hydrogen for hard-to-decarbonize energy uses 
Hydrogen, instead of HEFA diesel, could fuel long-haul freight and shipping.  Hydrogen 

stores energy used to produce it so that energy can be used where it is needed for end-uses of 
energy that are hard to electrify directly, and when it is needed, for use of solar and wind energy 
at night and during calm winds. Climate pathways use hydrogen for hard-to-electrify emission 
sources in transportation, buildings and industry, and to support renewable electricity grids.   

What is renewable-powered electrolysis hydrogen? 
Electrolysis produces hydrogen from water using electricity.  Oxygen is the byproduct, so 

solar and wind-powered electrolysis produces zero-emission hydrogen.  State climate pathways 
consider three types of electrolysis: alkaline, proton-exchange membrane, and solid oxide 
electrolyzers.55 58   The alkaline and proton-exchange membrane technologies have been proven 
in commercial practice.58  Renewable-powered electrolysis plants are being built and used at 
increasing scale elsewhere,82 and California has begun efforts to deploy this technology.58  
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Biofuels in the Low Carbon Fuel Standard (LCFS) 

What the LCFS does What we still need to do in other ways 

Reduces the carbon intensity (CI) of transportation 
fuels 

Reduce carbon-based fuel volume and volume-
related mass emissions 

Reduces transportation fuels CI by increments, over 
increments of time 

Avoid committing to fuels that would exceed 2045 
climate targets despite early incremental CI cuts 

Moves money from higher-CI to lower-CI fuel 
producers 

Build long-lasting production only for those fuels 
which will not exceed 2045 climate targets 

Applies to fuels sold for use in the state, including 
biofuels, fossil fuels, electricity and hydrogen fuels 

Prevent imports that people elsewhere need for 
their own biomass-based food and fuel 

Compares the CI of each biofuel to the CI of the 
petroleum fuel it could replace across the whole fuel 
chains of both. To move dollars from higher to lower 
CI fuel producers, a specific “lifecycle” CI number 
estimate is made for each biofuel, from each type of 
biomass production, biofuel production, and fuel 
combustion in transportation for that biofuel 

Directly monitor all the worldwide interactions of 
biomass fuel and food chains—to find out before an 
impact occurs. For example, what if increasing 
demand for soy-based biofuel leads farmers to buy 
pastureland for soybean plantations, leading 
displaced ranchers to fell rainforest for pastureland 
in another environment, state, or country?  

Relies on currently quantifiable data for carbon 
emissions from harvesting each specific type of 
biomass for biofuel. The LCFS has to do this to 
come up with the specific CI numbers it uses to 
incrementally reduce transportation fuels CI now 

Realize that some serious risks need to be avoided 
before they become realities which can be fully 
quantified, find out which biofuels pose such risks, 
and avoid taking those serious risks 

This report does not assess the performance of the 
LCFS for its intended purpose — that is beyond the 
report scope. This report should not be interpreted 
as a criticism or endorsement of the LCFS. 

HEFA biofuel risks that the LCFS is not designed 
to address are assessed in this report. There are 
other ways to address these HEFA risks.  

Electrolysis is not the only proven hydrogen production technology considered in state 
climate pathways; however, it is the one that can store solar and wind energy, and electrolysis 
hydrogen can decarbonize hard-to-electrify emission sources without relying on CDR.  

Renewable-powered electrolysis for zero-emission transportation 
Renewable-powered electrolysis hydrogen could be critical for zero-emission transportation.  

Hydrogen fuel shares shown in Chart 2 represent fuel cell-electric vehicle (FCEV) fueling.  Fuel 
cells in FCEVs convert the hydrogen back into electricity that powers their electric motors.  
Thus, hydrogen stored in its fuel tank is the “battery” for this type of electric vehicle.  FCEVs 
can decarbonize transportation uses of energy where battery-electric vehicles (BEVs) might be 
more costly, such as long-haul freight and shipping, in which the size and mass of BEV batteries 
needed to haul large loads long distances reduce the load-hauling capacity of BEVs.  

This zero-emission electrolysis hydrogen also plays a key role because it fuels FCEVs 
without relying on CDR.  These zero-emission FCEVs appear crucial to the feasibility of the 
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state climate goal for a 100% ZEV medium- and heavy-duty fleet by 2045.78  This raises a 
turnkey issue because—as the difference in hydrogen fuel share between the High-CDR and the 
Balanced pathways in Chart 2 reflects—both electrolysis and FCEVs are proven technologies, 
but they nevertheless face significant infrastructure deployment challenges.54–61    

In state climate pathways, renewable hydrogen use in transportation grows from an average 
of 1.24  million standard cubic feet per day (MMSCFD) in 201983 to roughly 1,020–1,080 
MMSCFD by 2045.56–58  This 2045 range reflects different scenarios for the mix of BEVs and 
FCEVs in different vehicle classes.  The low end excludes FCEV use in LDVs58 while the high 
end is a “central scenario” that includes both BEV and FCEV use in all vehicle classes.57  

Renewable-powered electrolysis for future solar and wind power growth 
Hydrogen produced by electrolysis can store solar and wind power energy, which supports 

the renewable energy growth needed to produce more zero-emission FCEV fuel by electrolysis.  
Electrolysis hydrogen plays a key role in the further growth of solar and wind energy resources, 
because it can store that energy efficiently for use overnight as well as over longer windless 
periods.  The direct use of electricity for energy—in grid jargon, the “load”—occurs in the same 
instant that electricity is generated.  This is a challenge for climate pathways because solar and 
wind power are intermittent electricity generators, while electricity use (load) is continuous, and 
varies differently from solar and wind power generation over time.   

Substantial energy storage will be critical to a renewable electricity grid.  There are other 
storage technologies such as ion batteries, compressed air, hydropower management and power-
to-gas turbines, and climate pathways include multiple measures to balance renewable grids.54–61  
However, electrolysis hydrogen is particularly beneficial because it can provide efficient long-
term storage over wind cycles as well as short-term storage over solar cycles while fueling ZEV 
growth.  Charts 3 A and B below illustrate the scale of the solar energy storage need.   

Load, the thick black curve that does not change from Chart A to Chart B, shows how much 
electric power we need and when we need it.  In the renewables scale-up scenario (B), the yellow 
above the load curve is peak solar generation that could be wasted (“curtailed”) if it cannot be 
stored, and the red below the load curve indicates “blackouts” we could avoid by storage of the 
otherwise wasted energy for use when it gets dark.  This is only an example on one hypothetical 
day, but to continue the illustration, the energy that storage could shift, from yellow above the 
load curve to red below it, compares to the energy stored in ~1,500 MMSCF of hydrogen.   

State climate pathways assign electrolysis a key role in meeting part of this enormous grid-
balancing need.   Energy storage would be accomplished by a mix of technologies and measures, 
including renewable-powered electrolysis hydrogen and others.54–58  Increasing needs for energy 
storage in climate pathways become substantial before 2030, and the role of electrolysis 
hydrogen in this storage grows by up to approximately 420 MMSCFD by 2045.58  
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A high-renewables future will require short-term storage of peak solar power generation for use at night. 
See yellow above and red below the black line showing total electricity load that can be used at the time 
power is generated, in this example.  Solar electrolysis hydrogen stored in the fuel tanks of zero-emission 
trucks could be a needed part of the solution.  a. Data reported for 20 April 2021.84  b. Example scenario 
scales up solar and wind data proportionately to replace total fossil and nuclear generation on this day.   

Renewable-powered electrolysis hydrogen for least-cost energy integration measures 
Climate pathway analyses underscore both the challenge and the benefits of integrating 

electrolysis hydrogen across the transportation and electricity sectors.  The scale-up challenge 
appears urgent.  From ~2.71 MMSCFD by the end of 2021,58 in-state electrolysis capacity would 
reach ~1,440–1,500 MMSCFD by 2045 to meet all of the transportation and energy storage 
needs for hydrogen discussed above.56–58  Ramping to that scale, however, achieves economies 
of scale in electrolysis hydrogen production and fueling that overcome significant deployment 
barriers to growth of this zero-emission FCEV fuel; electrolysis hydrogen costs can be expected 
to fall from above to below those of steam reforming hydrogen around 2025–2035.55 56 58 84 85  
Policy intervention to meet critical needs for earlier deployment is assumed to drive ramp-up.58 

Then, once deployed at scale, integration of electrolysis, transportation and the electricity 
grid can provide multiple systemic benefits.  It can cut fuel costs by enabling FCEVs that are 
more efficient than diesel or biofuel combustion vehicles,86 cut health costs by enabling zero-
emission FCEVs,57 87 cut energy costs by using otherwise wasted peak solar and wind power,58 85 
and enable priority measures needed to decarbonize hard-to-electrify energy emissions.54 55 57 58 85  
From the perspective of achieving lower-risk climate stabilization pathways, renewable-powered 
electrolysis hydrogen may be viewed as a stay-in-business investment.  
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State climate pathway benchmarks for hydrogen energy storage, transportation fuel, and 
refining that HEFA biofuel growth could affect 
Electrolysis hydrogen production in state pathways could reach ~ 420 MMSCFD for energy 

storage and approximately 1,020–1,080 MMSCFD for transportation, as noted above, and could 
grow due to a third need and opportunity, which also could be affected by HEFA biofuel growth.  
The Hydrogen Roadmap in state climate pathways includes converting petroleum refining to 
renewable hydrogen production,58 an enormously consequential measure, given that current 
hydrogen capacity committed to crude refining statewide totals ~1,216 MMSCFD.88    

4.1.4 Replacement of gasoline with BEVs would idle crude refining capacity for distillates 
as well, accelerating growth of a petroleum diesel replacement fuels market that 
ZEVs, biofuels, or both could capture    

BEVs could replace gasoline quickly 
Gasoline combustion inefficiencies make battery electric vehicle (BEV) replacement of 

gasoline a cost-saving climate pathway measure.  By 2015 BEVs may already have had lower 
total ownership cost than gasoline passenger vehicles in California.89  BEVs go three times as far 
per unit energy as same-size vehicles burning gasoline,90 have fewer moving parts to wear and 
fix—for example, no BEV transmissions—have a fast-expanding range, and a mostly-ready fuel 
delivery grid.  Economics alone should make gasoline obsolete as fast as old cars and trucks 
wear out, strongly supporting the feasibility of state goals for BEVs and other zero-emission 
vehicles (ZEVs) to comprise 100% of light-duty vehicle (LDV) sales by 2035.78  State climate 
pathways show that BEVs can be 30–100% of LDV sales by 2030–2035, 60–100% of LDV and 
medium-duty vehicle sales by 2030–2045, and comprise most of the California vehicle fleet by 
2045.55 57  Electricity-powered LDVs and MDVs would thus replace gasoline relatively quickly.  

Gasoline replacement would idle petroleum distillates production 
Crude refining limitations force petroleum distillate production cuts as gasoline is replaced.  

Existing California refineries cannot make distillates (diesel and jet fuel) without coproducing 
gasoline.  From 2010–2019 their statewide distillates-to-gasoline production volumes ratio was 
0.601 and varied annually from only 0.550 to 0.637.91  This reflects hard limits on refining 
technology: crude distillation yields a gasoline hydrocarbon fraction, and refineries are designed 
and built to convert other distillation fractions to gasoline, not to convert gasoline to distillates.  
During October–December in 2010–2019, when refinery gasoline production was often down for 
maintenance while distillate demand remained high, the median distillate-to-gasoline ratio rose 
only to 0.615.1  That is a conservative estimate for future conditions, as refiners keep crude rates 
high by short-term storage of light distillation yield for gasoline production after equipment is 
returned to service.1 91  When gasoline and jet fuel demand fell over 12 months following the 19 
March 2020 COVID-19 lockdown36 the ratio fell to 0.515.91  Future permanent loss of gasoline 
markets could cut petroleum distillate production to less than 0.615 gallons per gallon gasoline.  
Climate pathways thus replace petroleum distillates along with gasoline.  
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Existing distillates distribution infrastructure favors biofuels, emphasizing the need for early 
deployment of FCEVs and zero-emission electrolysis hydrogen 
Fuel cell-electric vehicle (FCEV) transportation faces a challenge in the fact that existing 

petroleum distillates distribution infrastructure can be repurposed to deliver drop-in biofuels to 
truck, ship, and jet fuel tanks, while hydrogen fuel infrastructure for FCEVs must ramp up.  
Hydrogen-fueled FCEV growth thus faces deployment challenges which biofuels do not.54–61  
Those infrastructure challenges underly the urgent needs for early deployment of FCEVs and 
electrolysis hydrogen identified in state climate pathway analyses.54–58  Indeed, early deployment 
is an underlying component of the climate pathway benchmarks identified above.    

4.2 HEFA biofuels growth could exceed state climate pathway benchmarks for liquid 
fuels volumes, interfere with achieving electrolysis hydrogen energy integration 
benchmarks, and exceed the state climate target for emissions in 2050 

4.2.1 HEFA biofuels growth could exceed state climate pathway benchmarks for liquid 
fuels volumes 

Proposed projects would exceed HEFA biofuel caps 
Current proposals to repurpose in-state crude refining assets for HEFA biofuels could 

exceed the biofuel caps in state climate pathways by 2025.  New in-state HEFA distillate (diesel 
and jet fuel) production proposed by P66, MPC, AltAir and GCE for the California fuels market 
would, in combination, total ~2.1 billion gal./y and is planned to be fully operational by 2025.1–6  
If fully implemented, these current plans alone would exceed the HEFA diesel and jet fuel caps 
of 0.0–1.5 billion gal./y in state climate pathways (§4.1.2).   

Continued repurposing of idled crude refining assets for HEFA biofuels could exceed the 
total liquid combustion fuels volume benchmarks in state climate pathways 
Further HEFA biofuels growth, driven by incentives for refiners to repurpose soon-to-be-

stranded crude refining assets before FCEVs can be deployed at scale, could exceed total liquid 
fuels combustion benchmarks for 2045 in state climate pathways.  As BEVs replace petroleum 
distillates along with gasoline, crude refiners could repurpose idled petroleum assets for HEFA 
distillates before FCEVs ramp up (§ 4.1.4), and refiners would be highly incentivized to protect 
those otherwise stranded assets (Chapter 1).   

Chart 4 illustrates a plausible future HEFA biofuel growth trajectory in this scenario.  
Declining petroleum diesel and jet fuel production forced by gasoline replacement with BEVs 
(gray-green, bottom) could no longer be fully replaced by currently proposed HEFA production 
(black) by 2025–2026.  Meanwhile the idled crude refinery hydrogen production and processing 
assets repurpose for HEFA production (light brown, top).  As more petroleum refining assets are 
stranded, more existing refinery hydrogen production is repurposed for HEFA fuels, increasing 
the additional HEFA production from left to right in Chart 4.  
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4. Combustion fuels additive potential of HEFA diesel and jet production in California. 
As electric vehicles replace gasoline, stranding petroleum refining assets, continuing HEFA biorefining 
expansion could add as much as 15 million gallons per day (290%) to the remaining petroleum distillate-
diesel and jet fuel refined in California by 2050.  Locking in this combustion fuels additive could further 
entrench the incumbent combustion fuels technology in a negative competition with cleaner and lower-
carbon technologies, such as renewable-powered hydrogen fuel cell electric vehicles (FCEVs).  That 
could result in continued diesel combustion for long-haul freight and shipping which might otherwise be 
decarbonized by zero emission hydrogen-fueled FCEVs.   
Petroleum-trajectory for cuts in petroleum refining of distillate (D) and jet (J) fuels that will be driven by 
gasoline replacement with lower-cost electric vehicles, since petroleum refineries cannot produce as 
much D+J when cutting gasoline (G) production. It is based on 5.56%/yr light duty vehicle stock turnover 
and a D+J:G refining ratio of 0.615. This ratio is the median from the fourth quarter of 2010–2019, when 
refinery gasoline production is often down for maintenance, and is thus relatively conservative.  Similarly, 
state policy targets a 100% zero-emission LDV fleet by 2045 and could drive more than 5.56%/yr stock 
turnover. Values for 2020–2021 reflect the expected partial rebound from COVID-19.    
HEFA-imports and HEFA-existing are the mean D+J “renewable” volumes imported, and refined in the 
state, respectively, from 2017–2019. The potential in-state expansion shown could squeeze out imports.  
HEFA-proposed is currently proposed new in-state capacity based on 80.9% D+J yield on HEFA feed 
including the Phillips 66 Rodeo, Marathon Martinez, Altair Paramount, and GCE Bakersfield projects, 
which represent 47.6%, 28.6%, 12.8%, and 11.0% of this proposed 5.71 MM gal/day total, respectively.  
HEFA-plausible: as it is idled along the petroleum-based trajectory shown, refinery hydrogen capacity is 
repurposed for HEFA biofuel projects, starting in 2026.  This scenario assumes feedstock and permits are 
acquired, less petroleum replacement than state climate pathways,55 and slower HEFA growth than new 
global HEFA capacity expansion plans targeting the California fuels market92 anticipate.  Fuel volumes 
supported by repurposed hydrogen capacity are based on H2 demand for processing yield-weighted 
feedstock blends with fish oil growing from 0% to 25%, and a J : D product slate ratio growing from 1: 5.3 
to 1: 2, during 2025–2035.   
For data and methodological details see Table A7.1   
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Refining and combustion of HEFA distillates in California could thus reach ~15.0 million 
gal./d (5.47 billion gal./y), ~290% of the remaining petroleum distillates production, by 2050.1. 

HEFA distillate production in this scenario (5.47 billion gal./y) would exceed the 1.6–3.3 billion 
gal./y range of state climate pathways for combustion of all liquid transportation fuels, including 
petroleum and biofuel liquids, in 2045.55  This excess combustion fuel would squeeze out cleaner 
fuels, and emit future carbon, from a substantial share of the emergent petroleum distillate fuels 
replacement market—a fuel share which HEFA refiners would then be motivated to retain.  

This climate impact of HEFA biofuels growth is reasonably foreseeable  
The scenario shown in Chart 4 is an illustration, not a worst case.  It assumes slower growth 

of HEFA biofuel combustion in California than global investors anticipate, less petroleum fuels 
replacement than state climate pathways, and no growth in distillates demand.  Worldwide, the 
currently planned HEFA refining projects targeting California fuel sales total ~5.2 billion gal./y 
by 2025.92  HEFA growth by 2025 in the Chart 4 scenario is less than half of those plans.  State 
climate pathways reported by Mahone et al.55 replace ~92% of current petroleum use by 2045, 
which would lower the petroleum distillate curve in Chart 4, increasing the potential volume of 
petroleum replacement by HEFA biofuel.  Further, in all foreseeable pathways, refiners would be 
incentivized to protect their assets and fuel markets—and there are additional reasons why 
HEFA biofuel could become locked-in, as discussed below.       

4.2.2 Continued use of steam reforming for refinery hydrogen could interfere with meeting 
state climate pathway benchmarks for electrolysis hydrogen energy integration, and 
lock HEFA biofuels in place instead of supporting transitions to zero-emission fuels  

In contradiction to the conversion of refineries to renewable hydrogen in state climate 
pathways (§4.1.3), refiners propose to repurpose their high-carbon steam reforming hydrogen 
production assets for HEFA biofuels refining (chapters 1, 3).  This would foreclose the use of 
that hydrogen for early deployment of ZEVs and renewable energy storage, the use of those sites 
for potentially least-cost FCEV fueling and renewable grid-balancing, and the future use of that 
hydrogen by HEFA refiners in a pivot to zero emission fuels.  These potential impacts, together 
with HEFA refiner motivations to retain market share (§ 4.2.1), could result in HEFA diesel 
becoming a locked-in rather than a transitional fuel.  

Repurposing refinery steam reforming for HEFA would circumvent a renewable hydrogen 
benchmark and interfere with early deployment for FCEVs and energy storage, slowing 
growth in ZEV hydrogen fuel and renewable energy for ZEV fuels production  
Repurposing refinery steam reforming for HEFA fuels, as refiners propose,2–6 instead of 

switching crude refining to renewable hydrogen, as the hydrogen roadmap in state climate 
pathways envisions,58 could foreclose a very significant deployment potential for zero-emission 
fuels.  Nearly all hydrogen production in California now is steam reforming hydrogen committed 
to oil refining.56  Statewide, crude refinery hydrogen capacity totals ~1,216 MMSCFD,88 some 
980 times renewable hydrogen use for transportation in 2019 (1.24 SCFD)83 and ~450 times 
planned 2021 electrolysis hydrogen capacity (~2.71 MMSCFD).58  Repurposing crude refining 
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hydrogen production for HEFA refining would perpetuate the commitment of this hydrogen to 
liquid combustion fuels instead of other potential uses.  Importantly, that hydrogen would not be 
available for early deployment of FCEVs in the hard-to-electrify long haul freight and shipping 
sectors, or energy storage grid-balancing that will be needed for solar and wind power growth to 
fuel both zero emission FCEVs and BEVs.   

By blocking the conversion of idled refinery hydrogen capacity to renewable hydrogen, 
repurposing idled crude refinery steam reforming for HEFA biofuels could slow ZEV fuels 
growth.  Chart 5 below illustrates the scale of several potential impacts.  Hydrogen demand for 
HEFA biofuels could exceed that for early deployment of FCEVs (Chart, 2025), exceed 
hydrogen demand for energy storage grid-balancing (Chart, 2045), and rival FCEV fuel demand 
for hydrogen in climate pathways through mid-century (Id.).  ZEV growth could be slowed by 
foreclosing significant potential for zero-carbon hydrogen and electricity to produce it.    

Repurposing refinery steam reforming could foreclose electrolysis deployment in key 
locations, potentially blocking least-cost FCEV fueling and grid-balancing deployment 
Repurposing idled crude refinery steam reforming for HEFA biofuel production would 

foreclose reuse of otherwise idled refinery sites for renewable-powered electrolysis hydrogen.  
This site foreclosure impact could be important because of the potential electrolysis sites 
availability and location.  Proximity to end-use is among the most important factors in the 
feasibility of renewable hydrogen build-out,58 and refineries are near major California freight and 
shipping corridors and ports, where dense land uses make the otherwise idled sites especially 
useful for electrolysis siting.  Repurposing crude refineries for HEFA biofuels could thus slow 
the rapid expansion of renewable-powered electrolysis hydrogen needed in climate pathways.  

Continued use of steam reforming would lock HEFA refiners out of future ZEV fueling, 
further contributing to HEFA combustion fuels lock-in 
Committing HEFA refineries to carbon-intensive steam reforming hydrogen would lock the 

refiners, who then would not be able to pivot toward future fueling of zero-emission FCEVs, into 
continued biofuel production.  HEFA refiners would thus compete with hydrogen-fueled FCEVs 
in the new markets for fuels to replace petroleum diesel.  In this HEFA growth scenario, the 
hydrogen lock-in, electrolysis site lockout, and ZEV fuel impacts described directly above could 
be expected to reinforce their entrenched position in those markets.  This would have the effect 
of locking refiners into biofuels instead of ZEV fuels, thereby locking-in continued biofuel use at 
the expense of a transition to zero-emission fuels.  

Crucially, multiple state pathway scenario analyses54–56 58 show that the simultaneous scale-
up of FCEVs in hard-to-electrify sectors, renewable-powered electrolysis for their zero-emission 
fuel, and solar and wind power electricity to produce that hydrogen, already faces substantial 
challenges—apart from this competition with entrenched HEFA biofuel refiners.  
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5. Potential growth in hydrogen demand for HEFA biorefineries, fuel cell electric vehicle 
(FCEV) goods movement, and renewable electricity grid balancing to 2025 and 2045. 
HEFA biorefineries could slow the growth of zero-emission goods movement, and of renewable electricity, 
by committing limited hydrogen supplies to drop-in diesel before the cleaner technologies ramp up (chart, 
2025), by rivaling their demand for large new hydrogen supplies through mid-century (chart, 2045), and 
by committing to the wrong type of hydrogen production technology.  H2 supplied by electrolysis of water 
with renewable electricity could fuel FCEVs to decarbonize long-haul goods movement, and could store 
peak solar and wind energy to balance the electricity grid, enabling further growth in those intermittent 
energy resources.  However, nearly all California H2 production is committed to oil refining as of 2021. 
Refiners produce this H2 by carbon-intensive steam reforming, and propose to repurpose that fossil fuel 
H2 technology, which could not pivot to zero-emission FCEVs or grid balancing, in their crude-to-biofuel 
refinery conversions.      
HEFA proposed based on H2 demand estimated for P66 Rodeo, MPC Martinez, and other California 
HEFA projects proposed or in construction as of May 2021.  H2 demand increases from 2025–2045 as 
HEFA feedstock, jet fuel, and H2/b demands increase.  For data and methods details see Table A7.1   
HEFA potential based on H2 production capacity at California petroleum refineries, additional to that for 
currently proposed projects, which could be idled and repurposed for potential HEFA projects along the 
trajectory shown in Chart 4.  See Table A7 for data and details of methods.1   
FCEV Mid – HDV only from Mahone et al. (2020b),56 FCEVs are ~2% and 50% of new heavy duty 
vehicle sales in California and other U.S. western states by 2025 and 2045, respectively.56      
Central – HDV & LDV from Austin et al. (2021), H2 for California transportation, central scenario, LC1.57  
High – HDV with grid balancing from Reed et al. (2020), showing here two components of total demand 
from their high case in California: non-LDV H2 demand in ca. 2025 and 2045, and H2 demand for storage 
and firm load that will be needed to balance the electricity grid as solar and wind power grow, ca. 2045.58      
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4.2.3 Potential carbon emissions could exceed the 2050 climate target 

CO2e emissions from the HEFA growth scenario were estimated based on LCFS carbon 
intensity values86 weighted by the HEFA fuels mix in this scenario,1 accounting for emission 
shifting effects described in Chapter 2.  Accounting for this emission shift that would be caused 
by replacing petroleum with excess HEFA biofuel use in California at the expense of abilities to 
do so elsewhere—excluding any added land use impact—is consistent with the LCFS and state 
climate policy regarding emission “leakage.”62  Results show that HEFA diesel and jet fuel CO2e 
emissions in this scenario could reach 66.9 million tons (Mt) per year in 2050.  See Table 5.  

Table 5. Potential CO2e emissions in 2050 from HEFA distillates refined and used in California. 

Distillates volume 
HEFA distillates refined and burned in CA a 5.47 billion gallons per year 
CA per capita share of lipid-based biofuel b 0.58 billion gallons per year 
Excess lipids shifted to CA for HEFA biofuel c 4.89 billion gallons per year 

Distillate fuels mix 
HEFA diesel refined and burned in CA d 66.7 percentage of distillates 
HEFA jet fuel refined and burned in CA d 33.3 percentage of distillates 

Fuel chain carbon intensity 
HEFA diesel carbon intensity e 7.62 kg CO2e/gallon 
HEFA jet fuel carbon intensity e 8.06 kg CO2e/gallon 
Petroleum diesel carbon intensity e 13.50 kg CO2e/gallon 
Petroleum jet fuel carbon intensity e 11.29 kg CO2e/gallon 

Emissions (millions of metric tons as CO2e) 
From CA use of per capita share of lipids 4.50 millions of metric tons per year 
From excess CA HEFA use shifted to CA 37.98 millions of metric tons per year 
Emissions shift to other states and nations f 24.44 millions of metric tons per year 
Total HEFA distillate emissions 66.92 millions of metric tons per year 

a. Potential 2050 HEFA distillates refinery production and use in California in the scenario shown in Chart 4.1 

b. Statewide per capita share of U.S. farm yield for all uses of lipids used in part for biofuels, from data in Table 1,
converted to distillates volume based on a feed specific gravity of 0.914 and a 0.809 feed-to-distillate fuel
conversion efficiency.  Importantly, these purpose-grown lipids have other existing uses (Chapter 2).
c. Excess lipid biomass taken from other states or nations.  This share of limited lipid biomass could not be used
elsewhere to replace petroleum with HEFA biofuels.  Per capita share of total U.S. production for all uses, rather
than that share of lipids available for biofuel, represents a conservative assumption in this estimate.
d. Distillate fuels mix in 2050 (1 gallon jet fuel to 3 gallons diesel) as described in Table A7 part f.1
e. Carbon intensity (CI) values from tables 3, 7-1, and 8 of the California LCFS Regulation.86  HEFA values used
(shown) were derived by apportioning “fats/oils/grease residues” and “any feedstocks derived from plant oils” at
31% and 69%, respectively, based on the data in Table 1.
f. Future emissions that would not occur if other states and nations had access to the lipid feedstock committed to
California biofuel refining and combustion in excess of the state per capita share shown.  Shifted emissions based
on the difference between HEFA and petroleum CI values for each fuel, applied to its fuels mix percent of excess
lipid-based distillates shifted to CA for HEFA biofuel.  Accounting for emissions caused by replacing petroleum in
CA instead of elsewhere, separately from any added land use impact, is consistent with the LCFS and state
climate policy regarding “leakage.”62  Total emissions thus include shifted emissions.
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Emissions from the remaining petroleum distillate fuels in this scenario, ~5,113,000 gal./d 
or 1.87 billion gal./y (Chart 4; Table A71), would add 22.1–24.2 Mt/y, if diesel is 25–75% of the 
2050 petroleum distillates mix, at the petroleum carbon intensities in Table 5.  Thus, distillate 
transportation fuel emissions alone (89–91 Mt/y) could exceed the 86.2 Mt/y 2050 state target 
for CO2e emissions from all activities statewide.77  Total 2050 emissions would be larger unless 
zeroed out in all other activities statewide.  Repurposing idled petroleum refinery assets for 
HEFA biofuels threatens state climate goals.    

4.3 A zero-emission electrolysis hydrogen alternative can be deployed during a crucial 
window for breaking carbon lock-in: HEFA biofuels growth could impact the 
timing, and thus the emission prevention, clean fuels development, and transition 
benefits, of this zero-emission electrolysis hydrogen alternative.  

Potential benefits to climate pathways from converting hydrogen production to renewable-
powered electrolysis (electrolysis) at refinery sites were assessed with and without HEFA 
biofuels expansion.  The “HEFA Case” captures proposed and potential HEFA growth; the “No 
HEFA Case” is consistent state climate pathways that exclude purpose-grown lipids-derived 
biofuels in favor of cellulosic residue-derived biofuels.54 55  Conversion to electrolysis is 
assumed to occur at crude refineries in both cases, consistent with the hydrogen road map in state 
climate pathways,58 but as an early deployment measure—assumed to occur during 2021–2026.  
This measure could reduce refinery carbon intensity, increase zero-emission transportation and 
electricity growth, and reduce local transition impacts significantly, and would be more effective 
if coupled with a cap on HEFA biofuels.   

4.3.1 Electrolysis would prevent HEFA biofuels from increasing the carbon intensity of 
hydrocarbon fuels refining 

Deployment timing emerges as the crucial issue in this analysis.  “It is simpler, less 
expensive, and more effective to introduce inherently safer features during the design process of 
a facility rather than after the process is already operating.  Process upgrades, rebuilds, and 
repairs are additional opportunities to implement inherent safety concepts.”70  The design phase 
for HEFA refinery conversions, and petroleum refinery turnarounds that occur on 3- to 5-year 
cycles are critical insertion points for electrolysis in place of carbon-intensive steam reforming.  
This zero-emission measure would cut the carbon intensity of refining at any time, however, 
climate stabilization benefit is directly related to the cumulative emission cut achieved, so the 
effectiveness of this measure would also depend upon how quickly it would be deployed.  

Refining CI benefits in the HEFA Case 
Replacing steam reforming with electrolysis could cut the carbon intensity (CI) of HEFA 

refining by ~72–79%, from ~76–101 kg/b to ~21 kg/b refinery feed (Chapter 3).  This would cut 
the CI of HEFA fuels processing from significantly above that of the average U.S. petroleum 
refinery (~50 kg/b crude; Id.) to significantly below the CI of the average U.S. crude refinery.  
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Refining CI benefits in the No HEFA Case 
Replacing steam reforming with electrolysis at petroleum refineries would reduce CI by 

~34% based on San Francisco Bay Area data,66 however, in other states or nations where refiners 
run less carbon-intensive crude and product slates than in California, this ~34% may not apply.64   

Refining CI reduction effectiveness 
Cumulative emission cuts from hydrogen production would be the same in both cases since 

hydrogen emissions would be eliminated from HEFA refineries in both cases.  Based on the CI 
values above and the HEFA growth trajectory1 in Chart 4 this measure could prevent ~194–282 
million tons (Mt) of CO2 emission from HEFA hydrogen production through 2050.  Petroleum 
refinery emissions could be cut by 103 Mt through 2050, based on the median mixed feed CI of 
steam reforming (24.9 g/SCF, Table 3) and the remaining refinery hydrogen production 
underlying the distillates trajectory in Chart 4 from 2026–2050.1  Total direct cumulative 
emissions prevented could be ~297–400 Mt.  Annual fuel chain emissions from all distillates in 
transportation in 2050 (89–91 Mt/y) could be cut by ~12–16%, to ~76–78 Mt/y in the HEFA 
Case.  In the No HEFA Case annual fuel chain emissions from petroleum distillates in 2050 
(~22–24 Mt/y) could be cut by ~8–9%, to ~20–22 Mt/y, although use of other biofuels along 
with ZEVs could add to that 20–22 Mt/y significantly.  This measure would be effective in all 
cases, and far more effective in climate pathways that cap HEFA growth and transition to ZEVs.  

4.3.2 Use of electrolysis would facilitate development of hydrogen for potential future use 
in transportation and energy storage 

Deployment timing again is crucial.  Electrolysis can integrate energy transformation 
measures across transportation and electricity, speeding both FCEV growth and renewable power 
growth (§ 4.1).  Benefits of this energy integration measure could coincide with a window of 
opportunity to break free from carbon lock-in, which opened with the beginning of petroleum 
asset stranding shown in Chapter 1 and could close if refiner attempts to repurpose those assets 
entrench a new source of carbon in the combustion fuel chain.  As Seto et al. conclude:   

“Understanding how and when lock-in emerges also helps identify windows of opportunity 
when transitions to alternative technologies and paths are possible [. ] ... either in emergent 
realms and sectors where no technology or development path has yet become dominant and 
locked-in or at moments when locked-in realms and sectors are disrupted by technological, 
economic, political, or social changes that reduce the costs of transition ... .”93   

Here, in a moment when the locked-in petroleum sector has been disrupted, and neither FCEV 
nor HEFA technology has yet become dominant and locked into the emergent petroleum diesel 
fuel replacement sector, this electrolysis energy integration measure could reduce the costs of 
transition if deployed at scale (§ 4.1).  Indeed, state climate pathway analyses suggest that the 
need for simultaneous early deployment of electrolysis hydrogen, FCEVs, and energy storage 
load-balancing—and the challenge of scaling it up in time—are hard to overstate (§§ 4.1, 4.2).   
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Clean fuels development benefits in the HEFA Case 
Converting refinery steam reforming to electrolysis during crude-to-biofuel repurposing 

before 2026 and at refineries to be idled and repurposed thereafter could provide electrolysis 
hydrogen capacities in 2025 and 2045 equivalent to the HEFA steam reforming capacities shown 
in Chart 5.  However, HEFA refining would use this hydrogen, foreclosing its use to support 
early deployment of FCEVs and energy storage, and could further commit the share of future 
transportation illustrated in Chart 4 to liquid combustion fuel chain infrastructure.   

Planned policy interventions could deploy electrolysis58 and FCEVs78 separately from 
refinery electrolysis conversions, although less rapidly without early deployment of this measure.  
If separate early deployment is realized at scale, this measure would enable HEFA refiners to 
pivot toward FCEV fueling and energy storage later.  However, refinery combustion fuel share 
lock-in (§4.2) and competition with the separately developed clean hydrogen fueling could make 
that biofuel-to-ZEV-fuel transition unlikely, absent new policy intervention.  

Clean fuels development benefits in the No HEFA Case 
In the No HEFA Case, cellulosic residue-derived instead of HEFA biofuels would be in 

climate pathways,55 and crude refinery steam reforming would be converted to electrolysis when 
it is idled before 2026 and in turnarounds by 2026.  Instead of committing converted electrolysis 
hydrogen to HEFA refining as crude refining capacity is idled, it would be available for FCEVs 
and energy storage in the same amounts shown in Chart 5.  This could fuel greater early FCEV 
deployment than state climate pathways assume (Chart, 2025), provide more hydrogen energy 
storage than in the pathways (Chart, 2045), and fuel most of the FCEV growth in the pathways 
through 2045 (Id.).  These estimates from Chart 5 are based on the petroleum decline trajectory1 
underlying Chart 4, which is supported by economic drivers as well as climate constraints (§ 4.1) 
and assumes slower petroleum replacement through 2045 than state climate pathways (§ 4.2).  

Clean fuels development benefits effectiveness 
Energy integration benefits of this measure could be highly effective in supporting early 

deployment of zero-emission transportation during a crucial window of opportunity for replacing 
liquid hydrocarbon combustion fuels, and could fuel hydrogen storage as well as most zero-
emission FCEV growth needs thereafter, in the No HEFA Case.  In the HEFA Case, however, 
those benefits could be limited to an uncertain post-2030 future.  These results further underscore 
the importance of limiting HEFA biofuel growth in state climate pathways.  

4.3.3 Use of electrolysis could lessen transition impacts from future decommissioning of 
converted refineries 

Just transitions, tailored to community-specific needs and technology-specific challenges, 
appear essential to the feasibility of climate stabilization.66 94  Full just transitions analysis for 
communities that host refineries is beyond the scope of this report, and is reviewed in more detail 
elsewhere.66 94  However, the recent idling of refining capacity, and proposals to repurpose it for 
HEFA biofuels, raise new transition opportunities and challenges for California communities 
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which were identified in this analysis, affect the feasibility of climate pathways, and thus are 
reported here.  Hydrogen plays a pivotal role in the new transition challenges and opportunities 
which communities that host California refineries now face.   

Transition benefits in the HEFA Case 
Electrolysis would enable HEFA refineries to pivot from using hydrogen for biofuel to 

selling it for FCEV fuel, energy storage, or both.  Assuming state climate pathways that replace 
transportation biofuels with ZEVs57 achieve the state goal for 100% ZEV medium- and heavy-
duty vehicles by 2045,78 this would allow HEFA refiners to transition from HEFA biofuel hydro-
conversion processing while continuing uninterrupted hydrogen production at the same sites.  
Potential benefits would include reduced local job and tax base losses as compared with total 
facility closure, and eliminating the significant refinery explosion/fire risk and local air pollution 
impacts from HEFA hydro-conversion processing that are described in Chapter 3.   

However, HEFA lock-in could occur before the prospect of such a biofuel-to-ZEV fuel 
transition could arise (§ 4.2).  Conversions to electrolysis would lessen incentives for refiners to 
protect assets by resisting transition, and yet their fuel shares in emerging petroleum distillates 
replacement markets and incentives to protect those market shares would have grown (Id.).   

Transition benefits in the No HEFA Case 
In the No HEFA Case electrolysis hydrogen could pivot to FCEV fueling, energy storage, or 

both as petroleum refining capacity is idled in state climate pathways.  Petroleum asset idling 
would be driven by economic factors that replace gasoline as well as climate constraints and thus 
be likely to occur (§ 4.1).  Indeed, it has begun to occur (Chapter 1) and is likely to gather pace 
quickly (§§ 4.1, 4.2).  Local job and tax base retention resulting from this hydrogen pivot in the 
No HEFA Case could be of equal scale as in the HEFA case.  Local benefits from elimination of 
refinery hazard and air pollution impacts upon site transition would be from replacing petroleum 
refining rather than HEFA refining and would be realized upon crude refinery decommissioning 
rather than upon repurposed HEFA refinery decommissioning years or decades later.  

Transition benefits effectiveness 
Electrolysis hydrogen could have a pivotal role in just transitions for communities that host 

refineries.  However, transition benefits of electrolysis would more likely be realized, and would 
be realized more quickly, in the No HEFA Case than in the HEFA Case.  Realization of these 
potential transition benefits would be uncertain in the HEFA Case, and would be delayed as 
compared with the No HEFA Case. 
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Executive Summary  

Current climate, energy and aviation policy use the term Sustainable Aviation Fuel (SAF) to 
mean alternatives to petroleum aviation fuel which could include seven types of biofuels and can 
replace up to half of petroleum jet fuel under existing aviation fuel blending limits.  In practice 
this definition of SAF favors continued use of existing combustion fuel infrastructure to burn a 
mix of biofuel and petroleum.  That is not a net-zero carbon climate solution in itself, and in this 
sense, SAF is not sustainable.  Rather, the partial replacement of petroleum jet fuel with biofuel 
is meant to incrementally reduce emissions from the hard-to-decarbonize aviation sector and, in 
concert with more effective measures in other sectors, help to achieve climate stabilization goals.   

A question, then, is whether the type of biofuel favored by the existing combustion fuel 
infrastructure will, in fact, emit less carbon than petroleum.  This, the evidence suggests, is a key 
question for the sustainability of SAF.  

Although it is but one proven technology for the production of SAF, Hydrotreated Esters 
and Fatty Acids (HEFA) technology is the fastest-growing type of biofuel in the U.S. today.  
This rapid recent and projected growth is being driven by more than renewable fuels incentives.  
The crucially unique and powerful driver of HEFA biofuel growth is that oil companies can 
protect troubled and climate-stranded assets by repurposing petroleum crude refinery hydro-
conversion and hydrogen plants for HEFA jet fuel and diesel biofuels production.   

Some HEFA biofuels are reported to emit more carbon per gallon than petroleum fuels.  
This is in part because HEFA technology depends upon and competes for limited agricultural or 
fishery yields of certain types—oil crops, livestock fats or fish oils—for its biomass feedstocks.  
Meeting increased demands for at least some of those feedstocks has degraded natural carbon 
sinks, causing indirect carbon emissions associated with those biofuels.  And it is in part because 
HEFA feedstocks require substantial hydrogen inputs for HEFA processing, resulting in very 
substantial direct carbon emissions from fossil fuel hydrogen production repurposed for HEFA 
biorefining.  Both processing strategies, i.e., refining configurations to target jet fuel v. diesel 
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production, and feedstock choices, e.g., choosing to process palm oil v. livestock fat feeds, are 
known factors in these direct and indirect emissions.  That is important because HEFA jet fuel 
yield is limited, and refiners can use various combinations of feeds and processing strategies to 
boost jet yield with repurposed crude refining equipment.  To date, however, the combined effect 
of these factors in strategies to boost HEFA jet fuel yield has received insufficient attention.   

This report focuses on two questions about climate impacts associated with HEFA jet fuel 
production in repurposed crude refineries.  First, could feedstocks that enable refiners to boost jet 
fuel yield increase the carbon dioxide emission per barrel—the carbon intensity—of HEFA 
refining relative to the feeds and processing strategy refiners use to target HEFA diesel yield ?  
Second, could the acquisition of feedstocks that refiners can use to increase HEFA jet fuel yield 
result in comparatively more serious indirect climate impacts ?   

The scope of the report is limited to these two questions.  Its analysis and findings are based 
on publicly reported data referenced herein.  Data and analysis methods supporting feed-specific 
original research are given and sourced in an attached data and methods table.1  Data limitations 
are discussed in the final chapter.  This work builds on recent NRDC-sponsored research2 which 
is summarized in relevant part as context above, and as referenced in following chapters.   

Chapter 1 provides an overview of HEFA technology, including the essential processing 
steps for HEFA jet fuel production and additional options for maximizing jet fuel yield using 
repurposed crude refining assets.  This process analysis shows that a growing fleet of HEFA 
refineries could, and likely would, use a combination of strategies in which the use of intentional 
hydrocracking (IHC) could vary widely.  HEFA refiners could produce HEFA jet fuel without 
intentional hydrocracking (No-IHC), produce more HEFA jet fuel with IHC in the isomerization 
step needed for all HEFA fuels (Isom-IHC), or produce more HEFA jet fuel while shaving the 
increased hydrogen costs of intentional hydrocracking (Selective-IHC).  The strategies chosen 
would be influenced by the capabilities of crude refineries repurposed for HEFA processing.  

Chapter 2 reviews HEFA feedstock limitations and supply options, presents detailed data 
relating feedstock properties to effects on HEFA jet fuel yields and process hydrogen demand, 
and ranks individual feedstocks for their ability to increase HEFA jet fuel yield.  Differences in 
chemistry among feeds result in different feed rankings for jet fuel versus diesel yields, different 
feed rankings for increased jet fuel yield among processing strategies, and different feed rankings 
for hydrogen demand among processing strategies.  Palm oil, livestock fats, and fish oils boost 
jet fuel yield without intentional hydrocracking, and enable more refiners to further boost jet 
yield with intentional hydrocracking, which increases HEFA process hydrogen demand.   

Chapter 3 describes and quantifies refining strategy-specific and feed-specific carbon 
dioxide (CO2) emissions from the repurposed crude refinery steam reformers that produce 
hydrogen for HEFA processing.  Feed-specific carbon intensity (CI) rankings for jet fuel-range 
feed fractions mask those for whole feed actual CI when refiners use the No-IHC process 
strategy.  Refining CI rankings for some feeds with low v. high jet yields (e.g., soybean oil v. 
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menhaden fish oil) are reversed in the Selective-IHC strategy compared with the other strategies 
for increasing HEFA jet fuel yield.  Some feeds that increase jet fuel yield have relatively higher 
process CI (fish oils) while others have relatively lower process CI (palm oil and livestock fats).  
However, palm oil and livestock fat feeds also enable the highest-CI refining strategies, and all 
strategies for HEFA jet fuel production result in substantially higher refining CI than the average 
U.S. petroleum refinery CI.  This shows that HEFA jet fuel growth would increase the carbon 
intensity of hydrocarbon fuels processing.  

Chapter 4 reviews natural carbon sinks and assesses potential carbon emission impacts from 
increasing production of the specific food system resources HEFA refiners can use as feedstocks.  
Palm oil, livestock, and fisheries production emit from these carbon sinks.  Present assessments 
confirm this “indirect” impact of palm oil biofuels, but suggest livestock fat and fish oil biofuels 
have relatively low feed production emissions due to the assumption that biofuel demand will not 
expand livestock production or fisheries catch.  Some also assume U.S. policies that discourage 
palm oil biofuels prevent palm oil expansion to fill in for other uses of biomass biofuels displace.  
Those assumptions, however, are based on historical data, when biofuels demand was far below 
total production for the type of biomass HEFA refiners can process.  HEFA feedstock demand 
could far exceed total current U.S. production for all uses of that biomass type—including food 
and fuel—if HEFA jet fuel replaces as little as 18 percent of current U.S. jet fuel consumption.   

With HEFA jet fuel growth to replace 18 percent of U.S. jet fuel, world livestock fat and 
fish oil production could supply only a fraction of U.S. HEFA feedstock demand unless that 
demand boosts their production, with consequent indirect carbon impacts.  Palm oil production 
could expand to fill other uses for livestock fat and other plant oils which the increased U.S. 
biofuel demand would displace.  Intensified and expanded production of soybean and other oil 
crops with relatively high indirect carbon impacts would likely be necessary, in addition, to 
supply the total demand for both food and fuel.  Further, given refiner incentives to repurpose 
climate-stranded crude refining assets, plausible U.S. HEFA growth scenarios by mid-century 
range above 18 percent and up to 39 percent of U.S. jet fuel replacement with HEFA jet fuel.   

Thus, data and analysis in Chapter 4 suggest the potential for significant indirect carbon 
emission impacts associated with the mix of HEFA jet fuel feedstocks that could meet plausible 
future SAF demand, and that high-jet yield feeds could contribute to or worsen these impacts.   

Crucially, causal factors for these impacts would be inherent and mutually reinforcing.  
HEFA technology repurposed from crude refineries can process only feedstocks that are co-
produced from food resources, it requires large hydrogen inputs that boost refining emissions to 
marginally improve its low jet fuel yield, and even then, it could require more than two tons of 
carbon-emitting feedstock production per ton of HEFA jet fuel produced.  

Findings and takeaways from this work follow below.  
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Findings and Takeaways  

Finding 1. Hydrotreated Esters and Fatty Acids (HEFA) biofuel technology has inherent 
limitations that affect its potential as a sustainable aviation fuel: low jet fuel yield 
on feedstock, high hydrogen demand, and limited sustainable feedstock supply.  

Takeaway Climate-safe plans and policies will need to prioritize alternatives to petroleum jet 
fuel combustion which do not have known sustainability limitations. 

Finding 2. Switching HEFA feedstocks to target increased jet fuel yield could increase the 
carbon intensity—CO2 emitted per barrel feed—of HEFA refining, compared 
with targeting HEFA diesel yield.  HEFA refining carbon intensity could increase 
in 80 percent of plausible feed switch and processing combinations targeting jet 
fuel.  Direct emission impacts could be significant given that the carbon intensity 
of HEFA refining substantially exceeds that of U.S. petroleum refining.     

Takeaway Environmental impact assessments of proposed HEFA projects will need to 
address potential emissions from future use of HEFA refineries to maximize jet 
fuel production, and assess lower emitting alternatives to repurposing existing 
high-carbon refinery hydrogen plants.   

Finding 3. One of three feeds that could boost HEFA jet fuel yield causes carbon emissions 
from deforestation for palm plantations, and the other two cannot meet potential 
HEFA feedstock demand without risking new carbon emissions from expanded 
livestock production or fisheries depletion.  These indirect impacts could be 
significant given that feedstock demand for replacing only a small fraction of 
current U.S. jet fuel with HEFA jet fuel would exceed total U.S. production of 
HEFA feedstocks biomass—biomass which now is used primarily for food.  

Takeaway Before properly considering approvals of proposed HEFA projects, permitting 
authorities will need to assess potential limits on the use of feedstocks which 
could result in significant climate impacts.   

Finding 4. Natural limits on total supply for the type of feedstock that HEFA technology can 
process appear to make replacing any significant portion of current petroleum jet 
fuel with this type of biofuel unsustainable.  

Takeaway Sustainable aviation plans will need to consider proactive and preventive limits on 
HEFA jet fuel, in concert with actions to accelerate development and deployment 
of sustainable, climate-safe alternatives.  
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1. How would refiners rebuild for HEFA jet fuel production?  

Oil companies can repurpose existing fossil fuel hydrogen plants, hydrocrackers, and 
hydrotreaters at their petroleum refineries to produce jet fuel and diesel biofuels using a 
technology called hydrotreating esters and fatty acids (HEFA).  “Hydrotreating” means a hydro-
conversion process: the HEFA process reacts biomass with hydrogen over a catalyst at high 
temperatures and pressures to form hydrocarbons and water.  “Esters and fatty acids” are the type 
of biomass this hydro-conversion can process: the triacylglycerols and fatty acids in plant oils, 
animal fats, fish oils, used cooking oils, or combinations of these biomass lipids.1  

HEFA processing requires a sequence of steps, performed in separate hydro-conversion 
reactors, to deoxygenate and isomerize (restructure) the lipids feedstock, and very substantial 
hydrogen inputs for those process steps, in order to produce diesel and jet fuels.2  

One problem with using HEFA technology for Sustainable Aviation Fuel (SAF) is that these 
hydrodeoxygenation and isomerization steps alone can convert only a fraction of its feedstock 
into jet fuel—as little as 0.128 pounds of jet fuel per pound of soybean oil feed.3  Intentional 
hydrocracking can boost HEFA jet fuel yield to approximately 0.494 pounds per pound of feed,3 
however, that requires even more hydrogen, and can require costly additional refining capacity.  
This chapter describes the range of processing strategies that refiners could use to increase 
HEFA jet fuel yields from their repurposed crude refineries.    

1.1 Step 1: Hydrodeoxygenation (HDO) of jet fuel (and diesel) hydrocarbons  
HEFA processing produces diesel and jet fuels from the hydrocarbon chains of fatty acids.  

In all HEFA feedstocks, fatty acids are bound in triacylglycerols that contain substantial oxygen, 
and various numbers of carbon double bonds.  To free the fatty acids and make fuels that can 
burn like petroleum diesel and jet fuel from them, that oxygen must be removed from the whole 
feed.  This first essential step in HEFA processing is called hydrodeoxygenation (HDO).  
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HDO reaction chemistry is complex, as reviewed in more detail elsewhere,2 and its intended 
reactions all consume hydrogen by forcing it into the feedstock molecules.  Process reactions 
insert hydrogen to free fatty acids from triacylglycerols (“depropanation”) and to remove oxygen 
by bonding it with hydrogen to form water (“deoxygenation”).  And along with those reactions, 
still more hydrogen bonds with the carbon chains to “saturate” the carbon double bonds in them.  
These reactions proceed at high temperatures and pressures in the presence of a catalyst to yield 
the intended HDO products: deoxygenated hydrocarbon chains which can be further processed to 
make diesel and jet fuels.  

1.2 Step 2: Isomerization of jet fuel and diesel hydrocarbons  
Isomerization restructures the saturated straight-chain hydrocarbons produced by HDO, 

which are too waxy to burn well or safely in diesel or jet engines, by turning these straight-chain 
hydrocarbons into their branched-chain isomers.  This is the second essential HEFA process step.  

Like HDO, isomerization reactions are complex, proceed at high temperatures and pressures 
in the presence of a catalyst, and require substantial hydrogen inputs.2  However, isomerization 
process reactions, conditions, and catalysts differ substantially from those of HDO and, instead 
of consuming the hydrogen input as in HDO, most of the hydrogen needed for isomerization can 
be recaptured and recycled.2  These differences have so far required a separate isomerization 
processing step, performed in a separate process reactor, to make HEFA diesel and jet fuel.  

1.3 Additional option of intentional hydrocracking (IHC)  
Hydrocracking breaks (“cracks”) carbon bonds by forcing hydrogen between bonded carbon 

atoms at high temperature and pressure.  This cracks larger hydrocarbons into smaller ones.  It is 
an unwanted side reaction in HDO and some isomerization processing since when uncontrolled, 
it can produce compounds too small to sell as either diesel or jet fuel.  Intentional hydrocracking 
(IHC) uses specialized catalysts and process conditions different from those required by HDO to 
crack HDO outputs into hydrocarbons in the jet fuel range.   

Thus, while HEFA refiners can make jet fuel with HDO and isomerization alone (No-IHC), 
they could make more jet fuel by adding IHC to their processing strategy.  Adding IHC for the 
HDO output can boost jet fuel yield to approximately 49.4 percent of HEFA feedstock mass 
(49.4 wt.%).3  This boost is important, compared with No-IHC jet fuel yield of approximately 
12.8 wt.% on soybean oil,3 the most abundant HEFA feedstock produced in the U.S.2  However, 
hydrocrackers are expensive to build for refineries that do not already have them,4 and IHC 
increases demand for hydrogen plant production capacity by approximately 1.3 wt.% on feed 
(800 cubic feet of H2/barrel).2 3  New capacity for additional hydrogen production is also costly 
to refiners that cannot repurpose existing capacity.  HEFA refiners that choose the IHC option to 
maximize jet fuel yield might choose one processing strategy to minimize new hydrocracking 
capacity cost, or another processing strategy to minimize new hydrogen capacity cost.  
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1.3.1 IHC in isomerization process units  
Hydrocracking and isomerization can be accomplished in a repurposed crude refinery 

hydrocracker, given the necessary retooling and catalyst for HEFA HDO output processing.2  
Thus, a crude refinery with sufficient existing hydrocracking and hydrogen capacity for the 
whole HEFA feed stream it plans to process could repurpose that equipment for IHC in the 
isomerization step of its repurposed HEFA process configuration.  This “Isom-IHC” processing 
strategy would allow that refiner to maximize HEFA jet fuel yield without the capital expense of 
building a new hydrocracker.  However, combining intentional hydrocracking in isomerization, 
which is required for all HEFA fuels, cracks the entire output from the HDO step, incurring the 
800 cubic feet of hydrogen per barrel cost increment on the entire HEFA feed.  If a refiner lacks 
the existing hydrogen capacity, Isom-IHC could entail building new hydrogen plant capacity.   

1.3.2 Selective IHC in separate hydrocracking process units  
HEFA refiners separate the components of their HDO and isomerization outputs to re-run 

portions of the feed through those processes and to sell HEFA diesel and jet fuel as separate 
products.  That distillation, or “fractionation,” capacity could be used to separate the jet fuel 
produced by HDO and isomerization processing from their hydrocarbons output, and feed only 
those hydrocarbons outside the jet fuel range to a separate intentional hydrocracking unit.  This 
“Selective-IHC” processing strategy could increase jet fuel yield while reducing IHC hydrogen 
consumption, and new hydrogen plant costs, compared with those of the Isom-IHC strategy.  
However, it would not eliminate the hydrogen production cost of IHC, and more importantly for 
refiners that lack the existing hydrocracking capacity before repurposing their crude refineries, it 
would entail building expensive new hydrocrackers.  

1.4 Three potential HEFA jet fuel processing strategies  
HEFA feedstock supply limitations,2 differences in hydrogen production and hydrocracking 

capacities among U.S. refineries,5 and the differences between processing strategies described 
above suggest the broad outlines of a prospective future HEFA jet fuel refining fleet.  Refiners 
that can repurpose sufficient capacity could maximize HEFA jet fuel yield using IHC strategies.  
The fleet-wide mix would be influenced initially by whether existing hydrocracking or hydrogen 
production capacity would limit total production by each refinery to be repurposed.  Later, the 
relative costs of hydrogen production v. hydrocracking could affect the mix of Selective-IHC v. 
Isom-IHC in the mid-century HEFA refining fleet.  

Refiners that lack sufficient capacity for IHC could repurpose for the No-IHC strategy and 
coproduce HEFA jet fuel along with larger volumes of HEFA diesel.  Then, increasing costs of 
the much higher feed volume needed per gallon of HEFA jet fuel yield from the No-IHC strategy 
could limit this strategy to a small portion of the refining fleet by mid-century.  Declining HEFA 
diesel demand, as electric and fuel cell vehicles replace diesel vehicles, could further drive this 
this limitation of the No-IHC processing strategy.  However, refiners that do not use intentional 
hydrocracking could seek to boost HEFA jet fuel yield in another way.   
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2. Can refiners make more HEFA jet fuel from some feedstocks than from others?  

HEFA biofuel technology is limited to a particular subset of world biomass supply for its 
feedstock.  Despite that limitation, however, differences among these lipid feeds could affect 
both HEFA processing and jet fuel yield.  This chapter assesses individual HEFA feedstocks for 
potential differences in HEFA processing and HEFA jet fuel yield.  

Results reveal strong interactions between feedstock and processing configuration choices.  
In essential HEFA process steps, feed choices affect jet fuel yield and hydrogen demand, both of 
which affect options to further boost jet yield with intentional hydrocracking.  Both feedstock 
and processing choices can increase hydrogen demand, which can affect processing to boost jet 
fuel yield where hydrogen supply is limited.  Feed-driven and process strategy-driven impacts on 
hydrogen demand overlap, however, feed rankings for hydrogen differ from those for jet yield, 
and differ among processing configurations.  From the lowest to highest impact combinations of 
feedstock and processing options, jet fuel yield and hydrogen demand increase dramatically.   

Palm oil, livestock fat, and fish oil have relatively high jet fuel yields without intentional 
hydrocracking, and relatively high potentials to enable further boosting jet fuel yields with 
intentional hydrocracking (IHC).   

2.1 HEFA feedstock limitations and supply options  
HEFA biofuel technology relies on the fatty acids of triacylglycerols in biomass lipids for its 

feedstocks, as described in Chapter 1.  Sources of these in relevant concentrations and quantities 
are limited to farmed or fished food system lipids resources.  Among its other problems, which 
are addressed in a subsequent chapter, this technological inflexibility limits feedstock choices for 
refiners seeking to increase HEFA jet fuel yield.   

Historically used lipid biofuel feedstock supplies include palm oil, soybean oil, distillers 
corn oil, canola (rapeseed) oil, and cottonseed oil among the significant HEFA oil crop feeds; 
livestock fats, including beef tallow, pork lard, and poultry fats; and fish oils—for which we 
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analyze data on anchovy, herring, menhaden, salmon, and tuna oils.1  Additionally, though it is a 
secondary product from various mixtures of these primary lipid sources, and its supply is too 
limited to meet more than a small fraction of current HEFA demand,2 we include used cooking 
oil (UCO) in our analysis.1   

2.2 Feedstock properties that affect HEFA jet fuel production  

2.2.1 Feedstock carbon chain length  
Jet fuel is a mixture of hydrocarbons that are predominantly in the range of eight to sixteen 

carbon atoms per molecule.  In fuel chemistry shorthand, a hydrocarbon with 8 carbons is “C8” 
and one with 16 carbons is “C16,” so the jet fuel range is C8–C16.  Similarly, a fatty acid chain 
with 16 carbons is a C16 fatty acid.  Thus, since fuels produced by the essential HEFA process 
steps—hydrodeoxygenation (HDO) and isomerization—reflect the chain lengths of fatty acids in 
the feed,2 the ideal HEFA jet fuel feed would be comprised of C8–C16 fatty acids.  But there is 
no such HEFA feedstock.  

In fact, the majority of fatty acids in HEFA lipids feeds, some 53% to 95% depending on the 
feed, have chain lengths outside the jet fuel range.1  This explains the low jet fuel yield problem 
with relying on HEFA technology for Sustainable Aviation Fuel (SAF) described in Chapter 1.  
However, that 53–95% variability among feeds also reveals that refiners could make more HEFA 
jet fuel from some HEFA feedstocks than from others.  

2.2.2 Feedstock-driven process hydrogen demand  
Options to increase HEFA jet fuel yield using intentional hydrocracking could be limited by 

hydrogen supplies available to refiners, and HDO, an essential HEFA process step, consumes 
hydrogen to saturate carbon double bonds in feeds and remove hydrogen from them (Chapter 1).  
HDO accounts for the majority of HEFA process hydrogen demand, and some HEFA feeds have 
more carbon double bonds, somewhat higher oxygen content, or both, compared with other 
HEFA feeds.2  Thus, some HEFA feeds consume more process hydrogen, and thereby have more 
potential to affect jet fuel yield by limiting high-yield processing options, than other feeds.  

2.3 Ranking HEFA feedstocks for jet fuel production  

2.3.1 Effects on HDO yield  
Table 1 summarizes results of our research for the chain length composition of fatty acids in 

HEFA feedstocks.1  This table ranks feeds by their jet fuel range (C8–C16) fractions.  Since fuels 
produced by the essential HDO and isomerization steps in HEFA processing reflect the chain 
lengths of HEFA feeds, the volume percentages shown in Table 1 represent potential jet fuel 
yield estimates for the processing strategy without intentional hydrocracking (No-IHC).  
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Table 1. Chain length* composition of fatty acid chains in HEFA feedstocks, ranked by jet fuel fraction. 

 Jet fuel fraction (C8–C16)  Diesel fraction (C15–C18)  > C16  >C18 

 (volume % on whole feed)  (vol. %)  (vol. %)  (vol. %) 

Palm oil 46.5  95.6  53.5  0.5 
Menhaden oil 42.3  59.8  57.7  31.2 
Tallow fat 33.3  95.2  66.7  0.4 
Herring oil 32.7  49.3  67.3  42.7 
Poultry fat 32.7  98.1  67.3  1.1 
Anchovy oil 32.6  52.2  67.4  40.9 
Tuna oil  31.5  48.9  68.5  44.5 
Lard fat 30.0  96.5  70.0  2.1 
Salmon oil  27.5  49.7  72.5  44.0 
UCO 10th P.* 26.8  97.9  73.2  1.1 
Cottonseed oil 25.7  98.7  74.3  0.4 
Corn oil (DCO)* 13.6  98.9  86.4  1.1 
UCO 90th P.*  12.9  99.2  87.1  0.8 
Soybean oil  11.7  99.5  88.3  0.4 
Canola oil 4.8  96.8  95.2  3.1 
Yield-wtd. Average 26.3  97.4  73.7  1.0 

*Cx: fatty acid chain of x carbons. . UCO: used cooking oil.  10th P.: 10th Percentile. DCO: Distillers corn oil.   Data from Table 8, 
except world yield data by feed type for yield-weighted average shown from Table 7.  Percentages do not add; fractions overlap.  

Potential feed-driven effects on jet fuel yield shown in Table 1 range tenfold among feeds, 
from approximately 4.8% on feed volume for canola oil to approximately 46.5% for palm oil.  
For context, since supplies of some feeds shown are relatively low, it may be useful to compare 
high jet fuel yield feeds with soybean oil, the most abundant HEFA feed produced in the U.S.2  
Palm oil, the top ranked feed for jet fuel yield, could potentially yield nearly four times as much 
HEFA jet fuel as soybean oil, while menhaden fish oil and tallow might yield 3.6 times and 2.8 
times as much jet fuel as soy oil, respectively.  Again, this is for the No-IHC processing strategy.   

2.3.2 Effects on IHC strategies yields  
Feed-driven jet fuel yield effects could allow intentional hydrocracking (IHC) to further 

boost HEFA jet fuel yield, depending on the IHC processing strategy that refiners may choose.  
At 49.4 wt.% on feed (Chapter 1), or approximately 58 volume percent given the greater density 
of the feed than the fuel, IHC jet fuel yield exceeds those of the feed-driven effects shown in 
Table 1.  But IHC adds substantially to the already-high hydrogen demand for essential HEFA 
process steps (Chapter 1).  In this context, the eight highest-ranked feeds for jet fuel yield in 
Table 1 may allow a refiner without the extra hydrogen supply capacity to use IHC on its entire 
feed to use Selective-IHC on 53.5% to 70% of its feed.  This indirect effect of feed-driven jet 
fuel yield on process configuration choices has the potential to further boost HEFA jet fuel yield.  

Direct feedstock-driven effects on process hydrogen demand, which can vary by feed as 
described above, must be addressed along with this indirect effect.  See Table 2 below.   
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Table 2. Hydrogen demand for hydrodeoxygenation (HDO) of HEFA feedstocks, grouped by HDO jet fuel 
and diesel hydrocarbon yields.  Data in kilograms hydrogen per barrel of feed fraction (kg H2/b) 

Feedstock Jet fraction (C8–C16)a  Diesel fraction (C15–C18)a  Longer chains (> C18)a b 

grouping HDO kg/bc Sat kg/bd  HDO kg/bc Sat kg/bd  HDO kg/bc Sat kg/bd 

High jet/high diesel         
  Palm oil 4.38 < 0.01  4.77 0.64  3.52 0.15 
  Tallow fat 4.53 0.14  4.70 0.62  3.62 0.19 
  Poultry fat 4.58 0.25  5.04 0.92  3.99 0.67 
  Lard fat 4.43 0.11  4.84 0.75  5.39 1.68 
  UCO (10th Pc.) 4.52 0.20  5.02 0.92  4.30 0.75 
  Cottonseed oil 4.30 0.02  5.47 1.34  3.51 0.16 

High jet/low diesel         
  Menhaden oil 4.72 0.28  5.07 0.85  8.64 4.83 
  Herring oil 4.77 0.30  5.09 0.89  6.11 2.52 
  Anchovy oil 4.72 0.28  5.22 1.02  8.07 4.31 
  Tuna oil 4.67 0.24  4.81 0.64  8.06 4.34 
  Salmon oil 4.51 0.09  5.18 1.01  7.99 4.27 

Low jet/high diesel         
  Corn (DCO) oil 4.27 0.01  5.60 1.48  4.87 1.38 
  UCO (90th Pc.) 4.35 0.09  5.56 1.45  3.38 0.00 
  Soybean oil 4.28 0.01  5.70 1.59  3.31 0.00 
  Canola oil 4.35 0.07  5.45 1.37  3.98 0.55 

a. Feedstock component fractions based on carbon chain lengths of fatty acids in feeds.  b. Fatty acid chains with more than 18 
carbons (> C18), which might be broken into two hydrocarbon chains in the jet fuel range (C8–C16) by intentional hydrocracking 
(IHC).  c. HDO: hydrodeoxygenation; hydrogen consumed in HDO reactions, including saturation.  d. Sat: saturation, H2 needed 
to saturate carbon double bonds in the feedstock component, included in HDO total as well and broken out here for comparisons 
between types of feeds.  See Table 8 for details of data, methods, and data sources.  Note that fatty acids with 15–16 carbons 
(C15–C16) are included in both the jet fuel and the diesel fuel ranges.  UCO: Used cooking oil, a highly variable feed; the 10th 
and 90th percentiles of this range of variability are shown.    

2.3.3 Effects on process hydrogen demand  
Table 2 shows process hydrogen demand for HDO, and the portion of HDO accounted for 

by saturation of carbon double bonds, for fractions of each feedstock.  The important detail this 
illustrates is that saturation of carbon double bonds—especially in the larger-volume diesel 
fraction and, for fish oils, the longer chain fraction—explains most of the differences in direct 
effects on hydrogen demand among feeds.  At less than 1% to more than half of HDO hydrogen 
demand, saturation drives differences in hydrogen demand among feed fractions (Table 2).  
Further, these differences peak in the diesel and longer chain fractions of feeds (Id.), and the 
combined volumes of these diesel and longer chain fractions are both high for all feeds and 
variable among feeds (Table 1).   

Since HDO is an essential step in all HEFA processing strategies (Chapter 1), this evidence 
that process hydrogen demand varies among feeds because of the processing characteristics of 
whole feeds means we can compare hydrogen demand across processing strategies based on 
whole feeds.  Table 3 shows results from this comparison across processing strategies.   
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Table 3. Hydrogen demand in the no intentional hydrocracking (No-IHC), Selective IHC and Isom-IHC 
processing strategies by feed grouping and feed.    kg H2/b: kilograms hydrogen/barrel whole feed 

Feedstock      No-IHC a               Selective-IHC b                      Isom-IHC c 

grouping  (kg H2/b)   (kg H2/b)   (kg H2/b) 

High jet/high diesel         
  Palm oil  4.79   5.79   6.60 
  Tallow fat  4.71   6.11   6.70 
  Poultry fat  5.03   6.28   6.85 
  Lard fat  4.85   6.13   6.65 
  UCO (10th P.)  5.01   6.37   6.83 
  Cottonseed oil  5.44   6.84   7.28 

High jet/low diesel         
  Menhaden oil  6.18   7.30   8.02 
  Herring oil  5.50   6.76   7.33 
  Anchovy oil  6.37   7.67   8.23 
  Tuna oil  6.29   7.62   8.16 
  Salmon oil  6.40   7.78   8.25 

Low jet/high diesel         
  Corn (DCO) oil  5.58   7.19   7.42 
  UCO (90th P.)  5.55   7.17   7.39 
  Soybean oil  5.68   7.33   7.52 
  Canola oil  5.40   7.16   7.24 

Feed-wtd. Average  5.24   6.62   7.07 

a. Intentional hydrocracking (IHC) is not used.   b. Intentional hydrocracking (IHC) is selective because in this strategy HDO 
output is separately isomerized, and only the non-jet fuel hydrocarbons from HDO are fed to IHC.  c. Isomerization and IHC are 
accomplished in the same process step in this strategy; all HDO output, including the jet fuel fraction, is fed to intentional 
hydrocracking in this strategy.  See Table 8 for details of data, methods, and data sources;1 Table 7 for world feed data used to 
derive feed-weighted averages.  UCO: Used cooking oil, a highly variable feed; 10th and 90th percentiles of range shown.    

2.3.4 Interactions between feedstock and processing choices 
Feedstock and process strategy choices combined can impact HEFA process hydrogen 

demand dramatically (Table 3).  As expected, IHC increases hydrogen demand for all feeds, 
however, feed-driven and process strategy-driven effects overlap.  The maximum feed-driven 
impact in the No-IHC strategy (6.40 kg H2/b) exceeds the minimum (5.79 kg H2/b) in the 
Selective-IHC strategy (Id.).  Similarly, the maximum feed-driven impact in the Selective-IHC 
strategy (7.78 kg H2/b) exceeds the minimum (6.60 kg H2/b) in the Isom-IHC strategy (Id.).  
Hydrogen demand increases by approximately 75% from the lowest impact (4.71 kg H2/b) to the 
highest impact (8.25 kg H2/b) combination of feedstock and processing strategy (Id.).    

Feed rankings for hydrogen demand differ from feed rankings for jet fuel yield (tables 1, 3).  
Palm oil ranks at the top for jet fuel yield and at or near the bottom for hydrogen demand while 
in contrast, fish oils are among the highest ranked feeds for both jet yield and hydrogen demand.  
Livestock fats are among the highest ranked feeds for jet fuel yield and among the lowest ranked 
feeds for hydrogen demand.  The lowest ranked feeds for jet fuel yield, soybean and canola oils, 
are medium-ranked to high-ranked feeds for hydrogen demand.   
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Relatively lower hydrogen demand for palm oil and livestock fats across the columns in 
Table 3 further illustrates how interactions of feedstock and processing strategies can contribute 
to increased jet fuel yields.  For example, the relative Isom-IHC hydrogen demand reduction 
achievable by switching from soybean oil to tallow (-0.82 kg/b; -10.9%) or from soybean oil to 
palm oil (-0.92 kg/b; -12.2%) can help to support the highest jet fuel yield processing strategy in 
situations where refinery hydrogen production capacity is marginally limited.  

Results in Table 3 also reveal that some feedstocks switch rankings between the Selective-
IHC strategy and other processing strategies.  In one example, canola oil feedstock demands 
more hydrogen than cottonseed oil feedstock for Selective-IHC but slightly less than cottonseed 
oil for the No-IHC and Isom-IHC strategies (Table 3).  This corresponds to the greater fraction 
of canola oil than cottonseed oil sent to intentional hydrocracking for the Selective-IHC strategy 
(see Table 1, > C16 vol. %).    

Another example: Only some 57.7% of the total Menhaden oil feed volume goes to 
intentional hydrocracking for Selective-IHC, as compared with 88.3% of the soybean oil feed 
(Id.).  Consequently, Menhaden oil demands less hydrogen than soybean oil for Selective-IHC 
but more hydrogen than soybean oil for the other processing strategies (Table 3).   

Putting these direct and indirect feed-driven effects together, consider switching from 
soybean oil to tallow for Selective-IHC at a 50,000 to 80,000 b/d refinery—which is in the range 
of projects now proposed in California.2  The direct effect on HDO from this soy oil-to-tallow 
switch, shown in the No-IHC column of Table 3 (-0.97 kg H2/b), carries over to Selective-IHC.  
The indirect effect sends 21.6% less of the total tallow feed to hydrogen-intensive cracking for 
Selective IHC than that of soy oil (Table 1, > C16 fractions), further boosting hydrogen savings 
from the switch to -1.22 kg/b on total feed (Table 3).  At feed rates of 50,000–80,000 b/d, this 
might save the refiner construction and operating costs for 61,000 to 97,600 kg/d of hydrogen 
capacity.  Expressed as volume in millions of standard cubic feet per day (MMSCFD), that is the 
equivalent of a 24 to 38 MMSCFD hydrogen plant.   

At the same time that switching from soy with No-IHC to tallow with Selective-IHC could 
enable the higher-yield processing strategy, however, net process hydrogen demand would 
increase by 0.43 kg/b (Table 3), an increase in this example of 8.4 to 13.5 MMSCFD.     

Thus, examining feed and processing interactions reveals that switching to feeds with higher 
jet-range fractions, lower HDO hydrogen demand, or both enables refiners with limited hydrogen 
supplies to use intentional hydrocracking and thereby further boost jet fuel yields.  More broadly, 
these results show refiners can make more HEFA jet fuel from some feedstocks than from others, 
but that doing so could result in substantially increased hydrogen demand for some combinations 
of feedstock and processing choices.   
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3. Does switching from one HEFA feedstock to another change processing carbon 
intensity differently when refiners target jet fuel instead of diesel production?  

Switching feedstocks and production targets can affect the per-barrel emissions—the carbon 
intensity—of HEFA refining dramatically.  The vast majority of direct CO2 emission from HEFA 
refining emits from petroleum refinery steam reformers that refiners repurpose to supply HEFA 
process hydrogen demand.2  The reformer emissions further increase with increasing hydrogen 
production.2  As shown in Chapter 2, refiners could switch feeds to boost HEFA jet fuel yield in 
ways that increase refinery hydrogen demand differently compared with targeting HEFA diesel 
yield.  This chapter evaluates the carbon intensity (CI) impacts of HEFA refining that could 
result from targeting HEFA jet fuel yield instead of diesel yield, and weighs their significance 
against the CI of petroleum refining.    

3.1 CO2 co-production and emission from hydrogen production by steam reforming  

3.1.1 How steam reforming makes hydrogen  
Steam reforming is a fossil fuel hydrogen production technology that co-produces CO2.  The 

process reacts a mixture of superheated steam and hydrocarbons over a catalyst to form hydrogen 
and CO2.  Hydrocarbons used include methane from natural gas, and it is often called steam 
methane reforming (SMR), but crude refiners use hydrocarbon byproducts from refining such as 
propane, along with methane from purchased natural gas, as feeds for the steam reformers that 
they could repurpose for HEFA processing.   

3.1.2 How steam reforming emits CO2   
Both its CO2 co-product and CO2 formed in its fuel combustion emit from steam reforming.  

An energy-intensive process, steam reforming burns fuel to superheat process steam and feed, 
and burns more fuel for energy to drive pumps and support process reactions.  Steam reforming 
fuel combustion emissions are reformer-specific and vary by plant.  Based on verified permit 
data for 11 San Francisco Bay Area crude refinery steam reforming plants, we estimate median 
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fuel combustion emissions of approximately 3.93 grams of CO2 emitted per gram of hydrogen 
produced (g CO2/g H2), conservatively assuming methane fuel.2  Co-product emissions are larger 
still, and vary by feed, with approximately 5.46 g CO2/g H2 emitting from methane feed and 6.56 
g CO2/g H2 emitting from propane feed.2  The coproduct and combustion emissions are additive.   

3.1.3 Steam reforming CO2 emission estimate 
HEFA refinery steam reforming can be expected to use a feed and fuel mix that includes the 

propane byproduct from the process reactions discussed in Chapter 1 and natural gas methane.  
Based on process chemistry we conservatively assume 79% methane/21% propane feed with 
100% methane fuel.  From these figures we estimate typical HEFA steam reforming emissions of 
approximately 9.82 g CO2/g H2.  This estimate is for repurposed crude refinery steam reformers, 
which are aging and may not be as efficient as newer steam reformers.2  For context, however, 
our estimate is within 2.5% of a recent independent estimate of median emissions from newer 
merchant steam methane reforming plants, when compared on a same-feed basis.2  

Thus, repurposed refinery steam reforming emits CO2 at nearly ten times its weight in 
hydrogen supplied.  With the high hydrogen demand for HEFA processing shown in Chapter 2, 
that is a problem.  Since steam reforming emissions increase with increased production to meet 
increased hydrogen demand, the refining CI values reported below are based on the emission 
factor described above (9.82 g CO2/g H2) and the hydrogen demand data from Chapter 2. 

3.2 Feedstock effects on CI resulting from HDO hydrogen demand  

Hydrodeoxygenation (HDO) is an essential step, and is the major hydrogen consuming step, 
in all HEFA processing strategies (chapters 1 and 2).  The data in Table 4 represent the HEFA 
processing strategy that uses HDO without intentional hydrocracking (No-IHC).   

3.2.1 Feedstock HDO chemistry impact on HEFA refining CI  
Table 4 shows effects of feedstock HDO chemistry on HEFA steam reforming emissions.  

Steam reforming-driven CI (kg/b: kg CO2 per barrel feed) is substantially higher for whole feeds 
than for their jet fuel fractions.  This is because the non-jet fractions need more hydrogen to 
saturate carbon double bonds and their combined volumes are larger than that of the jet fuel 
fraction (tables 1 and 2).  Further, the extent of these differences between fractions varies among 
feeds (Id.).  This is why feeds change ranks between the columns in Table 4.  For example, the 
jet fuel fraction of palm oil has higher CI than that of soybean oil even though the whole feed 
data show that soybean oil is a higher CI feed.  This variability among feed fractions also is why 
fish oil CI is high for both the jet fraction and the whole feed.  

3.2.2 Need to account for whole feed impact 
Does Table 4 show that palm oil could be a higher refining CI feed than soybean oil?  No.  

Since the HDO step is essential for removing oxygen from the whole feed to co-produce both 
HEFA jet fuel and HEFA diesel, choosing any feed results in the CI impact of that whole feed.     
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Table 4. Hydrogen steam reforming emissions associated with the jet fuel fraction v. whole HEFA feeds in 
the HDO (No IHC) refining strategy; comparison of feed ranks by emission rate.  

Jet fuel fraction (C8–C16)  Whole feed (≥ C8) 
Feed (rank) CO2 (kg/b feed)  Feed (rank) CO2 (kg/b feed) 

Herring oil 46.8  Salmon oil 62.8 
Menhaden oil 46.4  Anchovy oil 62.5 
Anchovy oil 46.4  Tuna oil 61.7 
Tuna oil  45.9  Menhaden oil 60.7 
Poultry fat 45.0  Soybean oil 55.8 
Tallow fat 44.5  Distillers corn oil 54.8 
UCO (10th Percentile) 44.4  UCO (90th Percentile) 54.4 
Salmon oil 44.3  Herring oil 54.0 
Lard fat 43.5  Cottonseed oil 53.4 
Palm oil 43.0  Canola oil 53.1 
Canola oil 42.7  Poultry fat 49.4 
UCO (90th Percentile) 42.7  UCO (10th Percentile) 49.2 
Cottonseed oil 42.2  Lard fat 47.6 
Soybean oil 42.0  Palm oil 47.1 
Distillers corn oil 41.9  Tallow fat 46.2 

C8–C16: fatty acid chains with 8 to 16 carbon atoms.  ≥ C8: fatty acid chains with 8 or more carbon atoms.  Menhaden: a fish.  
UCO: used cooking oil, a variable feed; 10th and 90th percentiles shown.  Data from Table 2 at 9.82 g CO2/g H2 steam reforming. 

While the jet fuel fraction data in this table helps to inform why feed quality impacts refining CI, 
we need to account for those CI impacts of whole feeds shown in Table 4.  

3.2.3 High-jet feeds can increase or decrease HDO-driven CI  
HDO-driven CI findings for whole feeds reveal mixed CI results for high-jet fuel yield 

feedstocks in No-IHC processing.  Fish oils rank highest for steam reforming-driven CI while 
livestock fats and palm oil rank lowest (Table 4).  Thus, for this processing strategy, switching 
feeds to boost jet fuel yield can increase or decrease refining CI.  However, No-IHC also is the 
processing strategy that HEFA refiners use to maximize diesel yield rather than jet fuel yield.  
Feedstock quality interacts with other processing choices in different ways that could further 
boost HEFA refining CI along with jet fuel yield, as shown below.    

3.3 Feedstock effects on CI resulting from Selective-IHC hydrogen demand 

3.3.1 Process strategy impact of high-jet feeds   
High jet yield feeds result in less input to Selective-IHC, enabling marginally hydrogen-

limited refiners to further boost jet fuel yield via Selective-IHC, but this requires additional 
hydrogen (chapters 1 and 2).  Intentional hydrocracking (IHC) thus increases hydrogen steam 
reforming rates and emissions, increasing refining CI for all feeds, as shown in Table 5.  This 
impact overlies the HDO impact, so that feed CI values overlap between columns.  For example, 
the tuna oil No-IHC CI (61.7 kg/b) exceeds the tallow Selective-IHC CI (60.0 kg/b), and the 
anchovy oil Selective-IHC CI (75.3 kg/b) exceeds the soy oil Isom-IHC CI (73.9 kg/b).   
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Table 5. Hydrogen steam reforming emissions from the No-IHC, Selective-IHC, and Isomerization IHC 
refining strategies: comparisons of whole HEFA feed ranks by emission rate.   

No-IHC  Selective-IHC  Isomerization-IHC 
Feed (rank) (kg CO2/b)  Feed (rank) (kg CO2/b)  Feed (rank) (kg CO2/b) 

Salmon oil 62.8  Salmon oil 76.4  Salmon oil 81.0 
Anchovy oil 62.5  Anchovy oil 75.3  Anchovy oil 80.8 
Tuna oil 61.7  Tuna oil 74.8  Tuna oil 80.1 
Menhaden oil 60.7  Soybean oil 72.0  Menhaden oil 78.8 
Soybean oil 55.8  Menhaden oil 71.6  Soybean oil 73.9 
Corn oil–DCO 54.8  Corn oil-DCO 70.6  Corn oil-DCO 72.8 
UCO 90th P. 54.4  UCO 90th P. 70.4  UCO 90th P. 72.6 
Herring oil  54.0  Canola oil 70.3  Herring oil  72.0 
Cottonseed oil 53.4  Cottonseed oil 67.2  Cottonseed oil 71.5 
Canola oil 53.1  Herring oil 66.4  Canola oil 71.1 
Poultry fat 49.4  UCO 10th P. 62.5  Poultry fat 67.2 
UCO 10th P. 49.2  Poultry fat 61.7  UCO 10th P. 67.1 
Lard fat 47.6  Lard fat 60.2  Tallow fat 65.7 
Palm oil 47.1  Tallow fat 60.0  Lard fat 65.3 
Tallow fat 46.2  Palm oil 56.9  Palm oil 64.8 

IHC: Intentional hydrocracking.  No-IHC: CO2 from hydrodeoxygenation (HDO).  Selective-IHC: CO2 from HDO plus IHC of HDO 
output hydrocarbons > C16.  Isomerization-IHC: CO2 from HDO plus IHC of all HDO output (> C8).  Menhaden: a fish.  UCO: 
used cooking oil, 10th, 90th percentiles shown.  DCO: distillers corn oil.  Figures shown exclude emissions associated with H2 
losses, depropanation, and inadvertent cracking.  Data from Table 3 at 9.82 g CO2/g H2 steam reforming. 

3.3.2 Feed chemistry effects on feed rankings for CI  
Feedstock CI rankings differ between No-IHC and Selective-IHC processing (Table 5).  

This is a feed quality impact driven primarily by the different volumes of non-jet fractions sent to 
IHC among feeds.  It boosts the CI of soybean oil from 4.9 kg/b below to 0.4 kg/b above the CI 
of menhaden oil with the addition of Selective-IHC (Id.).  With 88.3% of its volume outside the 
jet fuel range compared with 57.7% of menhaden oil (Table 1, > C16 fractions), soy oil sends 
30.6% more feed to Selective-IHC than menhaden oil.  More IHC feed requires more hydrogen, 
boosting steam reforming emissions more with soy than with menhaden oil.  Similarly, canola oil 
sends 27.9% more feed to Selective-IHC than herring oil (Id.).  This boosts canola oil CI from 
0.9 kg/b below to 3.9 kg/b above herring oil CI with the addition of Selective-IHC (Table 5).  

3.3.3 How livestock fat feeds could affect soy oil and canola oil refining CI  
When switching from soy or canola oil to livestock fat enables a refiner to boost jet fuel 

yield by repurposing its refinery for Selective-IHC processing, that intentional hydrocracking can 
boost jet yield from soy and canola oil feeds as well.  Thus, instead of shutting down when, for 
any reason at any time, livestock fat becomes too scarce or expensive, the refiner could make jet 
fuel by going back to soybean oil or canola oil feedstock.  This could increase refining CI by 
16.2 kg/b (29%) for soy oil, and 17.2 kg/b (32%) for canola oil, based on our results for the 
Selective-IHC versus No-IHC processing strategies in Table 5.  
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3.4 Feedstock effects on CI resulting from Isom-IHC hydrogen demand  
Livestock fat and palm oil could maximize jet fuel yield by enabling Isom-IHC processing, 

since these feeds minimize HDO hydrogen demand (chapters 1 and 2).  Their relatively lower 
non-jet fractions do not contribute to this effect on Isom-IHC because, in contrast to Selective-
IHC, Isom-IHC processes the entire feed stream output from HDO.  Direct effects of feed quality 
variability on Isom-IHC cracking are relatively weak, since HDO both saturates and removes 
oxygen from Isom-IHC inputs.  Thus, the relative feed rankings for CI from No-IHC processing 
carry over to the Isom-IHC feed rankings with only minor differences (Table 5).  However, by 
cracking of the entire HDO output, Isom-IHC further boosts hydrogen demand, thus hydrogen 
steam reforming emissions, resulting in the highest HEFA refining CI for all feeds (Id.).  

Across feeds and process options, from the lowest to the highest impact combinations of 
feeds and processing, HEFA refining CI increases by 34.8 kg CO2/b (75%), and CI increases in 
122 (79.7%) of 153 feed switching combinations that could boost jet fuel yield (tables 1, 3, 5).  

3.5 Comparison with petroleum refining CI by feedstock and processing strategy 
Chart 1 plots results for feedstock-related impacts on the variability of HEFA refining CI 

from HEFA steam reforming emissions against the CI of U.S. petroleum refining.  Our results in 
Table 5 are shown by processing strategy and, within each strategy, each feed is represented by a 
color-coded column.  The height of the column represents the contribution of steam reforming to 
HEFA refining CI for that particular feed and processing strategy.  The solid black line shown at 
approximately 41.8 kg/b (kg CO2/barrel crude processed) represents the average U.S. petroleum 
refining CI from 2015 through 2017.6  We use this (41.8 kg/b) as our benchmark.  For added 
context, average U.S. petroleum refining CI from 2006–2008,7 a period when the U.S. refinery 
crude slate was denser and higher in sulfur than during 2015–20178 resulting in higher historic 
U.S. crude refining industry CI,7 is represented by the dashed line at 50 kg/b in the chart.  

Please note what HEFA emissions Chart 1 does and does not show.  It shows HEFA refining 
steam reforming emissions only.  This helps us focus on our question about refining CI impacts 
from HEFA feedstock switching to target jet fuel, which are directly related to HEFA steam 
reforming rates.  It does not show total direct emissions from HEFA refining.   

3.5.1 HEFA refining CI impacts are significant compared with crude refining   
Other HEFA refining emissions besides those from steam reforming—from fuel combustion 

to heat and pressurize HEFA hydro-conversion reactors, precondition and pump their feeds, and 
distill and blend their products—could add roughly 21 kg/b of additional HEFA refining CI.2  
Thus, for a rough comparison of petroleum refining CI with total HEFA refining CI, imagine 
adding 21 kg/b to the top of each column in Chart 1.  HEFA refining CI approaches or exceeds 
double the CI of petroleum refining.  Clearly, expanding HEFA jet fuel would increase the CI of 
hydrocarbon fuels processing substantially.      
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1. HEFA Steam Reforming Emissions v. Total U.S. Petroleum Refining Emissions, kg CO2/barrel feed input.  
a. HEFA steam reforming emissions only: values shown exclude CO2 emitted by other HEFA refining process and support 
equipment.  This contrasts with the petroleum refining emissions shown, which include all direct emissions from crude refining.  
Including all direct emissions from HEFA refining could increase the HEFA estimates shown by approximately 21 kg/barrel.2  The 
“No-IHC” strategy excludes intentional hydrocracking (IHC); the “Selective-IHC” strategy adds emission from producing hydrogen 
consumed by intentional hydrocracking of feed fractions comprised of hydrocarbons outside the jet fuel range; the “Isomerization-
IHC” strategy adds emissions from intentional hydrocracking of whole feeds in the isomerization step of HEFA fuels production. 
HEFA data shown include feed-driven emissions in Table 5 plus additional steam reforming emissions (2.5 kg/b) from producing the 
additional hydrogen that is lost to unintended side-reaction cracking, solubilization, scrubbing and purging (see Table 8).1    
b. U.S. petroleum refinery emissions including total direct CO2 emitted from steam reforming and all other petroleum refinery 
process and support equipment at U.S. refineries.  Mean from 2015 through 2017 based on total refinery emissions and distillation 
inputs reported by the U.S. Energy Information Administration (EIA).6  Mean from 2006 through 2008 represents a period of 
historically high-carbon U.S. refining industry crude inputs.7 8  

3.5.2 High-jet feed impacts on processing targeting jet fuel can increase refining CI  
Feeds that enable intentional hydrocracking to boost jet fuel yield could increase HEFA 

refining CI significantly (Chart 1).  Here we report feed switching CI increments compared with 
No-IHC processing of soy and canola oils to target diesel yield (see Table 5) as percentages of 
our petroleum crude refining benchmark:  Switching to Selective IHC with anchovy and salmon 
oils increases CI by 47% to 56% (of crude refining CI) while switching to Selective IHC with 
menhaden oil increases CI by 38% to 44%.  Switching to Isom-IHC with tallow increases CI by 
24% to 30% while switching to Isom-IHC with palm oil increases HEFA refining CI by 21% to 
28% of crude refining CI.  Switching to Selective-IHC with tallow increases CI by 10% to 17%.  
Only Selective-IHC with palm oil has similar CI to that of No-IHC with soy oil (+3%).   

3.5.3 High-jet feed CI impacts are mixed in processing targeting HEFA diesel yield     
Compared with No-IHC processing of soy or canola oils, which are the combinations of 

processing and feeds that maximize HEFA diesel yield, No-IHC with fish oils could increase 
refining CI while No-IHC with palm oil or livestock fats could decrease CI.  For example, 
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switching to anchovy oil could increase No-IHC HEFA refining CI over that of canola and soy 
oils by 16% to 23% of crude refining CI while switching to tallow could decrease it by 16% to 
23% of crude refining CI.  But there is a caveat to those estimates.  

In theory, feeding tallow to No-IHC processing could boost jet fuel yield to one-third of 
feedstock volume (Table 1) while lowering CI by 6.8 or 9.5 kg/b below canola or soy oil in No-
IHC processing, the strategies refiners use to maximize HEFA diesel yield.  However, this would 
require three barrels of tallow feed per barrel of jet fuel yield, emphasizing a crucial assumption 
about HEFA biofuel as a sustainable jet fuel solution—it assumes a sustainable feedstock supply.  
That assumption could prove dangerously wrong, as shown in Chapter 4.   
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4. HEFA jet fuel feedstock and carbon sinks: Could the feedstocks that maximize HEFA 
jet fuel instead of diesel yield have comparatively high indirect climate impacts?  

Increasing demand for limited supplies of feedstocks that refiners could use to boost HEFA 
jet fuel yield and make more HEFA jet fuel risks increasing deforestation and other serious 
indirect climate impacts.  HEFA biofuel feedstocks are purpose-derived lipids also needed for 
food and other uses,9 10  are globally traded, and can increase in price with increased biofuel 
demand for their limited supply.2  Ecological degradation caused by expanded production and 
harvesting of the extra lipids for biofuels has, in documented cases, led to emissions from natural 
carbon sinks due to biofuels.  Those emissions have traditionally been labeled as an “indirect 
land use impact,” but as shown above, refiners seeking to maximize HEFA jet fuel production 
also could use fish oil feedstocks.  The term “indirect carbon impacts,” meant to encompass risks 
to both terrestrial and aquatic carbon sinks, is used in this chapter.   

4.1 Natural carbon sinks that HEFA jet fuel feedstock acquisition could affect  
Feedstocks that increase HEFA jet fuel production could have indirect impacts on land-

based carbon sinks, aquatic carbon sinks, or both.  At the same time the impact mechanisms 
differ between terrestrial and aquatic ecosystems.  Part 4.1.1 below discusses carbon sink risks 
due to land degradation, and part 4.1.2 discusses carbon sink risks due to fishery depletion. 

4.1.1 Land degradation risks: Carbon sinks in healthy soils and forests  
Even before new Sustainable Aviation Fuel plans raised the potential for further expansion 

of HEFA feedstock acquisition, biofuel demand for land-based lipids production was shown to 
cause indirect carbon impacts.  A mechanism for these impacts was shown to be global land use 
change linked to prices of commodities tapped for both food and fuel.11  Instead of cutting 
carbon emissions, increased use of some biofuel feedstocks could boost crop prices, driving crop 
and pasture expansion into grasslands and forests, and thereby degrading natural carbon sinks to 
result in biofuel emissions which could exceed those of petroleum fuels.11  
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Indirect carbon impacts of lipid feedstocks which further HEFA biofuel expansion could tap 
have been observed and documented in specific cases.  International price dynamics involving 
palm oil, soybean oil, biofuels and food were linked as factors in the deforestation of Southeast 
Asia for palm oil plantations.12  Soy oil prices were linked to deforestation of the Amazon and 
Pantanal in Brazil for soybean plantations.13 14 15  Demand-driven changes in European and U.S. 
prices were shown to act across the oil crop and animal fat feedstocks for HEFA biofuels.16  
Rapeseed (canola) and soy biofuels demand drove palm oil expansion in the Global South as 
palm oil imports increased for other uses of those oils displaced by biofuels in the Global 
North.17 Indirect land use impacts of some soy oil—and most notably, palm oil—biofuels were 
found to result in those biofuels emitting more carbon than petroleum fuels they are meant to 
replace.17 18 19  Current U.S. policy discourages palm oil-derived biofuel for this reason.20 

As of 2021, aerial measurements suggest that combined effects of deforestation and climate 
disruption have turned the southeast of the great Amazonian carbon sink into a carbon source.21  
Market data suggest that plans for further HEFA biofuels expansion have spurred an increase in 
soybean and tallow futures prices.22 23 24  A joint report by two United Nations-sponsored bodies, 
the Intergovernmental Panel on Climate Change and the Intergovernmental Science-Policy 
Platform on Biodiversity and Ecosystem Services, warns that expansion of industrial biofuel 
feedstock plantations risks inter-linked biodiversity and climate impacts.25   

Moreover, these risks are mutually reinforcing.  Potential pollinator declines,26 climate 
heating-driven crop losses,27 biofuel policy-driven food insecurity,28 and the prospect that, once a 
biofuel also needed for food is locked into place, retroactive limits on land use conversion could 
worsen food insecurity,11 reveal another aspect of this carbon sink risk.  Namely, the assumption 
asserted by HEFA biofuel proponents, that we can “grow our way out” of limits on biomass 
diversion to biofuels by increasing crop yields and reverse course later if that does not work, 
risks lasting harm.  

4.1.2 Fishery depletion risks: The biological carbon pump in world oceans 
Increasing demand for fish products could further drive fisheries depletion, thereby risking 

substantial emissions from the oceanic carbon sink.  This potential impact, like that on terrestrial 
carbon sinks, has received intensifying scientific attention in recent years, but appears to remain 
less widely known to the general public.  Fished species have crucial roles in the mechanisms 
that send carbon into the oceanic carbon sink, as shown below.  

Oceans account for 71% of the Earth surface29 and remove roughly one-fourth to one-third 
of total carbon emissions from all human activities annually.30 31  A portion of the CO2 exchange 
between air and water at the sea surface is sequestered in the deep seas via inter-linked shallow, 
mid-reach, and benthic ecosystems that comprise a “biological pump” in which fished species 
play key roles.  See Illustration 1.   
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Illustration 1. Biological pump to the deep oceans carbon sink 
Fish have key roles in the inter-linked shallow, mid-reach, and benthic ecosystems that drive a “biological pump” 
which sends carbon into the deep seas.  In well-lit shallow waters, photosynthesis converts CO2 into organic carbon 
that is taken up by plants, then by animals in aquatic food webs, and horizontal migration of faster-swimming species 
fertilizes phytoplankton blooms in the nutrient-poor open oceans, reinforcing the carbon uptake.  Some of this carbon 
falls to the deep sea in fecal pellets and carcasses of fish and other animals (dashed lines shown), while respiration 
releases CO2 from aquatic animals and from bacterial degradation of fecal matter (upward-curving lines), some of 
which re-enters the atmosphere at the sea surface.  Active vertical migration (solid vertical lines) further drives the 
biological pump.  A substantial portion of both fish and their invertebrate prey biomass feeds near the surface at night 
and in much deeper mid-reaches of the ocean during daylight—where deep-sea fish species migrate and feed as well 
(black and red boxes).  Here in the mid-reaches, a greater portion of the carbon in fecal pellets and dead fish sinks to 
the bottom, and active migration feeding by deep sea fish transfers additional carbon to the deep sea.  The organic 
carbon that reaches the deep sea can be sequestered in sediments for hundreds to thousands of years.  

In well-lit shallow waters, photosynthesis converts CO2 into organic carbon that is taken up 
by plants and then by animals in ocean food webs.  (Illustration, top.)  Horizontal migration of 
faster-swimming species fertilizes phytoplankton blooms in the nutrient-poor open oceans, 
reinforcing the carbon uptake (Id.).25 31  Some of this carbon sinks to the deep sea in fecal pellets 
and carcasses of fish and other animals (dashed lines shown)25 32 but not all of it; some of the 
CO2 released in respiration by aquatic animals and bacterial degradation of fecal matter re-enters 
the atmosphere at the sea surface (upward-curving lines).30 32  That sea surface carbon exchange 
emphasizes the role of active vertical migration (solid vertical lines) in the biological pump.  

For both fish and their invertebrate prey, a substantial portion of their ocean biomass feeds 
near the surface at night and in much deeper mid-reaches of the ocean during daylight25—where 
deep-sea fish species migrate and feed as well.32  Here in the mid-reaches, a greater portion of 
the carbon in fecal pellets and dead fish sinks to the bottom, and active migration feeding by 



UNSUSTAINABLE AVIATION FUEL 

 26 

deep sea fish transfers additional carbon to the deep sea.25 30 32  The organic carbon that reaches 
the deep sea can be sequestered in sediments for hundreds to thousands of years.25 30 32   

Although impacts are not yet fully quantified,25 at present—even at “maximum sustainable 
yield”—fishery depletion impacts the oceanic carbon sink by removing roughly half of the 
fisheries biomass that would otherwise be in world oceans.25 31  This exports the carbon in fish 
from ocean sequestration to land, where that exported carbon then enters the atmosphere.25 31  
Fished species are targeted selectively, disrupting ecosystems involved in the biological pump 
and potentially reducing both the passive and the active transport of carbon to deep sea carbon 
sequestration.25 32  Worse, as demands for limited fisheries catches have grown, bottom trawling, 
which directly disrupts and releases carbon from ocean sediments, may already have reduced the 
oceanic carbon sink by as much as 15–20%.25  In this context fish oil demand, while only a small 
fraction of total fisheries catch, is still supplied more from whole fish than from fish byproducts, 
and is projected to grow by a few percentage points through 2030.10  Thus, potential additional 
fish oil demand for biofuel poses an indirect carbon impact risk.  

4.2 Historic impact assessments for high jet fuel yield HEFA feedstocks  
HEFA refiners could maximize jet fuel instead of diesel production using palm oil, fish oil, 

or livestock fats for feedstocks, as shown in Chapter 2 above.  Historic demand for these specific 
feedstocks has resulted in relatively high indirect carbon impacts from one of them, and raises 
questions about future impacts from increased demand for the other two high jet fuel yield feeds.   

4.2.1 Palm oil: High jet fuel yield, high impact and current use restriction 
With 46.5% of its fatty acid feedstock volume comprised of carbon chains in the jet fuel 

range, palm oil ranks first among major HEFA feedstocks for the potential to increase HEFA jet 
fuel production.  See Table 1.  Palm oil also has perhaps the highest known potential among 
HEFA feedstocks for indirect land use impacts on natural carbon sinks (§ 4.1.1).  Some palm oil-
derived biofuels have reported fuel chain carbon intensities that exceed those of the petroleum 
fuels they are meant to replace (Id.).  However, current U.S. policy restricts the use of palm oil-
derived biofuels to generate carbon credits due in large part to this high indirect carbon impact.20  
Future biofuel demand could affect the efficacy of this use restriction.  

4.2.2 Fish oil: High jet fuel yield and low carbon impact assumed for residual supply 
Fish oils rank second, fourth, sixth, seventh and ninth for jet fuel-range fractions at 42.3%, 

32.7%, 32.6% and 27.5% of their feed volumes.  See Table 1.  Moreover, their relatively low 
diesel fractions (48.9–59.8%) and relatively high feed fractions with carbon chains longer than 
the ideal diesel range, which could be broken into twin jet fuel hydrocarbons (Id.), might favor 
jet fuel production by intentional hydrocracking strategies.  Current biofuel use of fish oil is low, 
and is assumed to be residual biomass, and thus to have relatively low indirect carbon impact.  
However, that assumption is based on historic fish oil usage patterns at historic biofuel demand.  
If HEFA refiners seek to maximize jet fuel production by tapping fish oil in larger amounts, this 
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has a potential to result in high indirect carbon sink risk by further depleting fisheries that 
contribute to the biological pump which sequesters carbon in the deep sea (§ 4.1.2).   

4.2.3 Livestock fat: High jet fuel yield and low carbon impact assumed for residual supply 
Tallow, poultry fat, and lard rank third, fifth, and eighth for jet fuel-range fractions at 33.3%, 

32.7%, and 30% of their feed volumes, respectively. See Table 1.  For these livestock fats, HEFA 
feedstock acquisition impact and supply estimates are linked by the assumption that only “waste” 
residues of livestock fat biomass will be used for biofuels.33 34  This results in lower estimates for 
feedstock acquisition impacts by assuming that impacts from using farm and pastureland to feed 
the livestock are assigned to other uses of the livestock, such as food.  At the same time, this 
assumption limits the supply for biofuels to only “waste” which, it is assumed, will not result in 
using more land for livestock feed in response to increased HEFA feedstock demand.  These 
current assumptions—that increased demand will not cause land use impacts because it will not 
increase livestock production—limit current estimates of both supply and indirect carbon impact.  
Again, however, the current assumptions driving indirect carbon impact estimates are based on 
historic lipids usage patterns, which may change with increasing HEFA feedstock demand.   

4.3 Feedstock acquisition risks to carbon sinks could be substantial at usage volumes 
approaching the current HEFA jet fuel blend limit  

Impacts of these differences among feedstocks—and HEFA feedstock acquisition impacts 
overall—depend in large part upon future HEFA demand for limited current feedstock supplies.  
Moreover, indirect carbon impacts can include impacts associated with displacing other needs 
for these lipid sources, notably to feed humans directly and to feed livestock or aquaculture fish.  
This section compares potential HEFA SAF feedstock demand with limited current lipid supplies 
to assess potential indirect carbon impacts of specific and combined HEFA feedstocks.   

4.3.1 Potential future HEFA jet fuel feedstock demand in the U.S.  
SAF implementation could drive dramatic HEFA feedstock demand growth.  In 2019, the 

most recent year before COVID-19 disrupted air travel, U.S. SAF consumption was estimated at 
57,000 barrels,35 only 0.009% of the 636 million barrels/year (MM b/y) U.S. jet fuel demand.36  
Since SAF must be blended with petroleum jet fuel and can be a maximum of half the total jet 
fuel,35 implementation of SAF goals could result in future jet biofuel production of as much as 
318 MM b/y assuming no growth in jet fuel demand.  This would represent SAF growth to 
approximately 5,580 times the 2019 SAF biomass demand.  HEFA technology is on track to 
claim the major share of this prospective new biomass demand.  

Since 2011, “renewable” diesel production used in California alone, a surrogate for U.S. 
HEFA biofuel use,35 grew by a factor of 65 times to 2.79 MM b/y as of 2013, by 142 times to 
6.09 MM b/y as of 2016, and 244 times to 10.5 MM b/y as of the end of 2019.37  Planned new 
HEFA capacity targeting the California fuels market and planned for production by 2025 totals 
approximately 124 MM b/y,38 another potential increase of more than tenfold from 2019–2025.  
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Financial incentives for oil companies to protect their otherwise stranded refining assets are a 
major driver of HEFA growth—for example, in the two biggest biorefineries to be proposed or 
built worldwide to date.2  More crude refining asset losses can thus spur more HEFA growth.2  

Further idling of crude refining assets is indeed likely.  Climate constraints drive the need to 
replace gasoline, with most credible expert assessments showing approximately 90% of gasoline 
to be replaced in mid-century climate stabilization scenarios.39 40 41 42  More efficient electric 
vehicles with lower total ownership costs will force gasoline replacement as vehicle stock rolls 
over, and this independent driver could replace approximately 80% of U.S. gasoline vehicles by 
mid-century.2  Designed and built to co-produce gasoline and maximize gasoline production, 
U.S. crude refineries cannot produce distillates alone and will be idled as gasoline is replaced.2  

Refiners can—and would be highly incentivized to—protect those otherwise stranded assets 
by repurposing their crude refining equipment for HEFA biofuel production.  Assuming the low 
end of the mid-century crude refining asset loss projections noted above, 80% of existing U.S. 
refinery hydrogen production capacity could be repurposed to supply approximately 2.66 million 
metric tons per year (MM t/y) of hydrogen for HEFA production at idled and repurposed crude 
refineries.  See Table 6 below.   

Depending on the mix of HEFA jet fuel processing strategies that the prospective new 
HEFA refining fleet might employ, this much repurposed hydro-conversion capacity could make 
enough HEFA jet fuel to replace 36% to 39% of total U.S. jet fuel demand, assuming no growth 
from 2019 demand. Id.  Notably, if the existing37 and planned38 capacity through 2025 is built 
and tooled for the same jet fuel yields, this mid-century projection implies a threefold HEFA 
capacity growth rate from 2026–2050, slower than the tenfold growth planned from 2019–2025.  

In order to “book-end” an uncertainty previewed in chapters 1 and 2 above, Table 6 shows 
two potential HEFA jet fuel growth scenarios.  Scenario S-1 assumes a future U.S. HEFA 
refining fleet with 30% of refineries using the No-IHC strategy and 70% using the Isom-IHC 
strategy.  This scenario assumes many refiners that repurpose for HEFA production lack existing 
equipment to repurpose for intentional hydrocracking separately and in addition to the hydro-
deoxygenation and isomerization reactors needed for all HEFA processing, and refiners choose 
not to build new hydrocracking capacity into their asset repurposing projects.  Scenario S-2 
assumes the opposite: many refiners have that existing capacity or choose to build new capacity 
into their repurposing projects, resulting in a mix with 20% of refineries using the No-IHC 
strategy, 70% using the Selective-IHC strategy, and 10% using the Isom-IHC strategy.   

Relying mainly on Selective-IHC, which cuts hydrogen demand compared with Isom-IHC, 
Scenario S-2 makes more jet fuel from the same amount of repurposed hydrogen capacity, but 
nevertheless, at 71–72 MM t/y, feedstock demand is very high in both scenarios (Table 6).   
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Table 6. Potential HEFA jet fuel growth scenarios to mid-century in the U.S. 
t: metric ton      MM t/y: million metric tons/year 

Total U.S. crude refining hydrogen plants capacity in 2021 (MM t/y) a  3.32 
Assumption by 2050: 80% repurposed for HEFA biofuel (MM t/y)   2.66 

Scenario S-1: No use of selective and intentional hydrocracking (Selective-IHC) a  
Process strategy  No-IHC Selective-IHC Isom-IHC Total 
Refineries breakdown (% feed) 30 % 0 % 70 % 100 % 
Hydrogen input b (kg/t feed) 9.04 0.00 28.5 37.5 
Feed input b (MM t/y) 21.3 0.00 49.7 71.0 
Jet fuel yield c (MM t/y) 4.75 0.00 24.5 29.3 

HEFA jet fuel production in the U.S. as a percentage of total 2019 U.S. jet fuel demand: 36 % 

Scenario S-2: High use of selective and intentional hydrocracking (Selective-IHC) a  
Process strategy  No-IHC Selective-IHC Isom-IHC Total 
Refineries breakdown (% feed) 20 % 70 % 10 % 100 % 
Hydrogen input b (kg/t feed) 6.02 26.6 4.06 36.7 
Feed input b (MM t/y) 14.5 50.7 7.25 72.4 
Jet fuel yield c (MM t/y) 3.23 25.0 3.58 31.8 

HEFA jet fuel production in the U.S. as a percentage of total 2019 U.S. jet fuel demand: 39 % 

Absent policy intervention, given renewable incentives and assuming severe feed supply limitations are overcome, U.S. HEFA jet 
fuel production could replace 36–39% of current U.S. petroleum jet fuel, and demand 71–72 million tons/year of lipids feedstock 
annually, by mid-century. Crude refiners could be highly incentivized to repurpose assets, which would be stranded by climate 
constraints and electric vehicles, for HEFA biofuels; less clear is the mix of processing strategies the repurposed HEFA refining 
fleet would use. Refiners could boost jet fuel yield by intentional hydrocracking of HEFA isomerization feeds (Isom-IHC), or do so 
while limiting hydrogen costs by intentional hydrocracking of selected feed fractions separately from the isomerization step 
needed for all fractions (Selective-IHC). However, some refineries lack existing equipment for one or both IHC options and may 
not choose to build onto repurposed equipment. Scenarios in this table span a conservatively wide range of fleet-wide 
processing strategies in order to “book-end” this uncertainty, resulting in the feed and fuel ranges shown above. The 80% 
petroleum capacity idling assumed by 20502 is generally consistent with highly credible techno-economic analyses, which, 
however, generally assume a different biofuel technology and feedstock source.40–42  a. U.S. refinery hydrogen capacity from Oil 
& Gas Journal.5  b. Hydrogen and feed inputs based on feed-weighted data from Table 3 and a feed blend SG of 0.914.   
c. Jet fuel yields based on yield-wtd. data from Table 1 at 0.775/0.914 jet/feed SG (No-IHC) and Pearlson et al. (IHC).3  U.S. jet 
fuel demand in 2019 from USEIA (636.34 MM bbl),36 or 81.34 MM t/y at the petroleum jet fuel density in the survey reported by 
Edwards (0.804 SG).43 Diesel is the major HEFA jet fuel coproduct.  Figures shown may not add due to rounding. 

4.3.2 Limited HEFA jet fuel feedstock supplies in the U.S. and world 
Current feedstock supplies limit the sustainability of HEFA jet fuel as a substantial 

component of U.S. jet fuel at rates well below the 50% SAF blend limit.  Total current U.S. 
lipids production for all uses could supply only 29% of the feedstock needed for HEFA jet fuel 
to replace 36% to 39% of 2019 U.S. jet fuel use, as shown for scenarios S-1 and S-2 in Table 7 
below.  Other uses of these lipids crucially involve direct and indirect human needs for food, and 
in these scenarios, U.S. HEFA biofuel alone displaces one-third of all other existing lipids usage 
globally (Table 7).     

Further, at even half the HEFA jet fuel production rates shown in Table 7, current global 
production of no one lipid source can supply the increased biofuel feedstock demand without 
displacing significant food system resources.  This observation reveals the potential for impacts 
that cut across multiple prospective HEFA feedstock sources.   
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Table 7. HEFA feedstock demand in potential U.S. petroleum jet fuel replacement scenarios 
compared with total current U.S. and world production for all uses of lipids. 
MM t/y: million metric tons/year 

U.S. Feedstock No 100% Replacement  36% Scenario S-1  39% Scenario S-2 
Demand Scenarios a NA: blend limit  71.0 MM t/y  72.4 MM t/y 

Current Feed- U.S. World  Supply / Demand (%)  Supply / Demand (%) 
stock Supply (MM t/y) (MM t/y)  U.S. World  U.S. World 

Palm oil b 0.00 70.74  0% 99%  0% 98% 
Fish oil c 0.13 1.00  0.18% 1.4%  0.18% 1.4% 
Livestock fat d 4.95 14.16  7% 20%  7% 20% 
Soybean oil e 10.69 55.62  15% 78%  15% 77% 
Other oil crops e 5.00 73.07  7% 103%  7% 101% 
Total Supply 20.77 214.59  29% 309%  29% 302% 

Total current U.S. production for all uses of lipids also tapped for biofuel could supply only 29% of potential U.S. HEFA jet fuel 
feedstock demand in 2050.  a. HEFA feedstock demand data from Table 6.  b. Palm oil data from Oct 2016–Sep 2020.44        
c. Fish oil data from 2009–2019 (U.S.)45 and unspecified recent years (world).46  d. Livestock fat data from various dates (US)9 
and 2018 (world).47  e. Soybean oil, palm oil, and other oil crops data from unspecified dates for used cooking oil (US),9 Oct 
2016–Sep 2020 for oil crops also used for biofuel (US),48 and Oct 2016–Sep 2020 for oilseed crops (world).44     

4.3.3 Feed-specific and total feed-blend indirect carbon impact potentials 
As shown in Table 7 and discussed above, the scale of potential HEFA feedstock demand 

affects the answer to our question about whether feedstocks refiners could use to increase HEFA 
jet fuel yield could result in relatively more serious indirect carbon impacts.  

Palm oil: High volume displacement and international fueling impacts potential 
With the highest global availability of any current HEFA feed (Table 7), palm oil is likely to 

fill in for current uses of other HEFA feeds that growing U.S. feedstock demand for HEFA jet 
fuel would displace from those uses.  This could occur regardless of restrictions on palm oil 
biofuel, increasing the indirect carbon impacts associated with palm oil expansion.  Deforestation 
in Southeast Asia caused by palm oil expansion has been linked to biofuel demand for soy and 
rapeseed (canola) oils in the U.S. and Europe at past, much lower, biofuel feedstock demand, as 
described in section 4.1.1.  Its high global availability also increases the likelihood that, despite 
U.S. policy, palm oil derived HEFA jet fuel could burn in many commercial flights.  Jets may 
fuel this palm biofuel in various nations—including fueling for the return legs of international 
flights originating in the U.S.  Palm oil can thus be considered a high jet fuel yield and relatively 
high indirect carbon impact HEFA feedstock.  

Fish oil: Unique risk at low HEFA feed blend volume 
In contrast to palm oil, fish oil is an extremely low availability HEFA feedstock and is 

unique among HEFA feeds in raising risks to the oceanic carbon sink.  Equally important, fish 
oil has hard-to-replace aquaculture and pharmaceutical uses.10  At 1.4% of current world supply 
for HEFA jet fuel demand scenarios in Table 7, fish oil is unlikely to be targeted as a major 
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HEFA feedstock industry wide.  But this also means that existing uses of fish oil that are hard to 
replace could be fully displaced, driving further fisheries depletion, even if fish oil comprises as 
little as 1.4% of potential future HEFA feeds.  Increased fishing pressure for fish oil is difficult 
to discount in demand scenarios approaching those shown (Id.), as significant upward pressure 
on lipids prices could impact lipids markets globally.  Indeed, world fish oil demand for all uses 
is projected to grow and continue to be produced in substantial part from whole fish catch.10  
That fish biomass would essentially be extracted from the oceanic carbon sink to emit carbon 
from land-based uses, however, the larger and more uncertain impact could be on the 
effectiveness of ocean carbon sequestration via the biological pump (§ 4.1.2).   

Available information thus identifies the potential for a future fish oil biofuel impact which 
may or may not materialize but nevertheless poses significant risk.  Fish oil can be considered a 
high jet fuel yield and relatively high indirect carbon risk HEFA feedstock.  

Livestock fat: likely displacement and possible supply growth impacts 
While total current livestock fat production could supply only 20% of potential HEFA 

feedstock demand (Table 7), its relatively high jet fuel yield and relatively low (assumed) 
indirect carbon impacts could make livestock fat an important fraction of the expanding HEFA 
feeds mix.  This would displace its existing uses, where the fats would likely be replaced by 
expanded demand for other lipids with relatively higher indirect carbon impacts.  High-
availability replacements such as palm and soy oils (Id.) would likely fill those displaced uses, 
and both palm and soy oils have relatively high indirect carbon impacts (§ 4.1.1).  

Additionally—and notwithstanding the likelihood that livestock protein production would 
remain the priority—it is possible that the unprecedented growth in livestock fat demand might 
alter the balance among choices for producing human protein intake in favor of this high jet fuel 
yield “byproduct” feedstock.  This balance is dynamic, as suggested by trends either toward or 
away from vegetarian diets in various human populations globally, such that this possibility is 
difficult to discount given the potential for unprecedented livestock fat demand growth.  And if 
HEFA demand were to drive livestock production growth, livestock production is, in fact, a high 
carbon emission enterprise.31 49  In view of these likely and possible impacts, livestock fat can be 
considered a high jet fuel yield and relatively high indirect carbon risk HEFA feedstock.   

Feed blends: limited residue supply worsens indirect carbon impacts 
Impacts and risks of high jet fuel yield feedstock add to those of feed blends that could be 

used for HEFA jet fuel, and limited global “residue” feedstock supply heightens these impacts.   

HEFA feedstock demand to replace just 18% of 2019 U.S. jet fuel use—half that shown in 
Table 7—would far exceed current total U.S. production for all uses of lipids also tapped for 
biofuels.  One implication of this is the need to consider food and fuel uses of the global lipids 
supply by other nations.  Importantly, at 4.28% of world population, the U.S. per capita share of 
world production for low impact “residue” feeds from livestock fat and fish oil (Table 7) is less 
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than 0.65 MM t/y, less than 1% of potential U.S. HEFA jet fuel feedstock demand (Id.).  The 
limited supply of low impact “residue” feedstocks, in turn, limits alternatives to palm oil or 
livestock production growth that can feed potential HEFA jet fuel growth.  Current major feed 
alternatives for HEFA jet fuel are limited to soybean oil and other oil crops (Id.).  

For example, what if U.S. palm biofuel is prohibited, livestock and fish oil production do not 
grow, and U.S. HEFA “residue” feedstock acquisition grows to eight times its per capita share 
(5.2 MM t/y)?  At half of its minimum potential mid-century growth, HEFA feedstock demand 
for SAF in the U.S. would be approximately 35.5 MM t/y (Table 7).  This 5.2 MM t/y of low-
impact feed would meet only 15% of that demand and leave 30.3 MM t/y of that demand unmet.  
Supplying the 30.3 MM t/y of unmet demand for just half of potential U.S. HEFA jet fuel growth 
could induce growth of 23.5% in current combined global production for soy and other oil crops, 
excluding palm oil (Id.).   

Moreover, the excess U.S. use of limited global residue supply in the example above could 
have an impact.  It could displace the lower-impact HEFA jet fuel feed for SAF fueled in other 
nations, which could replace residue feeds with higher indirect carbon impact feeds.  This would 
only shift emissions to HEFA jet fueling elsewhere, without providing a global climate benefit.  

Thus, even if U.S. policy effectively discourages palm oil biofuel and livestock production 
does not grow, the potential HEFA jet fuel expansion could be expected to spur an expansion of 
soybean, corn, and other plant oil crops.  Significant indirect carbon impacts have been linked to 
biofuels demand for soybean and other plant oil feedstocks at past biofuel demand levels that 
were substantially lower than current and potential future HEFA demand (§ 4.1.1).  While this 
complicates the answer to our question about indirect carbon impacts of feeds to boost HEFA jet 
fuel yield, importantly, it further informs our answer.  It shows that these heightened impacts and 
risks would add to significant potential impacts of increased total HEFA feedstock demand.   

In plausible future SAF implementation scenarios, among the relatively high jet fuel yield 
feedstocks, palm oil could have relatively serious indirect carbon impacts, and both fish oil and 
livestock fat could pose relatively serious but currently uncertain indirect carbon impact risks.  
Those impacts and risks would add to significant potential carbon sink impacts from the blends 
of feedstocks that could supply HEFA refineries, in which lower impact “residue” feedstocks 
could supply only a small fraction of total HEFA feedstock growth.  Natural limits on total 
supply for the type of feedstock that HEFA technology can process appear to make replacing any 
significant portion of current petroleum jet fuel use with this type of biofuel unsustainable.  
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5. Limitations and suggestions for future work  

Two types of data limitations which may affect potential outcomes for SAF were identified 
in the course of this research.  The first involves HEFA technology: interchangeability among 
other uses of its feedstocks; and its potential future evolution.  These HEFA-specific limitations 
are discussed in Section 5.1 below.  The second involves other alternatives to petroleum jet fuel 
combustion which, though they are outside the scope of this report, warrant mention due to 
limitations of HEFA technology identified by this research.  These are discussed briefly as 
suggested priorities for future work in Section 5.2.  

5.1 HEFA biofuel impact assessment data limitations 

5.1.1 Limited cross-feed displacement quantification data  
HEFA feedstocks are not “wastes.”  All of them are lipids, and more specifically, 

triacylglycerols of fatty acids, which can be converted to functionally similar biological or 
chemical uses by many biological processes (e.g., digesting food) and chemical processes (e.g., 
HEFA processing with hydrocracking).  Further, these lipids have interchangeable and largely 
competing uses now, including food for human populations, livestock feeds, pet food, 
aquaculture feeds, and feedstocks for making soap, wax, lubricants, plastics, natural pigments, 
cosmetic products and pharmaceutical products.9 10  Accordingly, increased biofuel demand for 
one source of these lipids displaces another existing use of that feedstock, thereby increasing 
demand and prices for other sources of lipids as well.  Indeed, this has occurred, leading to 
indirect land use impacts that increased carbon emissions associated with biofuels (§ 4.1.1).   

For example, if diverting tallow from soap making to HEFA jet fuel forces soap makers to 
use more palm oil, that jet fuel indirectly emits carbon associated with that extra production of 
palm oil.  The livestock fat biofuel would cause an indirect carbon impact that current biofuel 
impact accounting practices for “waste” residue feedstocks assume it does not cause.    
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However, the hypothetical extreme wherein all lipids are 100% fungible, and any increase in 
HEFA demand for any of these feedstocks would have the same indirect impact by increasing 
collective demand for all other feeds by the same amount, also seems unrealistic.  Some types of 
lipids, such as those that increase jet fuel production and those people eat directly, could attract 
relatively higher demand and command relatively higher prices.  At present, how much demand 
increase for each lipid source increases indirect carbon impacts associated with cross-feed 
demand increase has not yet been quantified by universally accepted estimates.   

Herein, we take the view that the uses of lipids also tapped for HEFA biofuels are fungible 
to a significant extent which varies among specific lipids sources and uses.  In this view, indirect 
carbon impacts of future demand for palm oil exceed those of other HEFA feeds which would 
not be favored by refiners seeking to boost jet fuel production, but by amounts that are not yet 
fully quantifiable.  That quantitative uncertainty results from the data limitations discussed above 
and explains why this report does not attempt to quantify the feed-specific indirect carbon 
impacts documented in Chapter 4.   

5.1.2 Renewable fuel hydrogen specification error 
Splitting water with electricity supplied by solar or wind power—renewable powered 

electrolysis—produces zero-emission hydrogen fuel.  Unfortunately, renewable fuel standards 
incentivize HEFA fuels even though much of the hydrogen in those hydrocarbons is produced 
from non-renewable fossil fuels.  This is a mistake.  This mistake has led to an important 
limitation in the data for assessing the future potential of HEFA jet fuel.   

Hydrogen steam reforming repurposed from crude refining drives the high CI of HEFA 
refining and its variability among HEFA feedstocks and processing strategies (Chapter 3).  
Renewable-powered electrolysis could eliminate those steam reforming emissions and result in 
HEFA refining CI lower than that of petroleum refining.2  However, the combination of public 
incentives to refiners for HEFA biofuel, and their private incentives to avoid costs of stranded 
steam reforming assets they could repurpose and electrolysis they need not build to reap those 
public incentives, has resulted in universal reliance on steam reforming in HEFA processing.  
Would the public incentives outweigh the private incentives and cut refining CI if this mistake 
were corrected, or would the companies decide that another alternative to HEFA jet fuel is more 
profitable?  Since current fuel standards allow them to maximize profits by avoiding the 
question, there are no observational data to support either potential outcome.  

Additionally, if refiners were to replace their steam reformers with renewable-powered 
electrolysis, energy transition priorities could make that zero-emission hydrogen more valuable 
for other uses than for biofuel,2 and biomass feed costs also would weigh on their decisions.19  
Thus, for purposes of the potential impacts assessment herein, and in the absence of 
observational data on this question, we take the view that assuming HEFA refining without 
steam reforming emissions would be speculative, and would risk significant underestimation of 
potential HEFA jet fuel impacts.  
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5.1.3 Proprietary catalyst development data  
Catalysts are crucial in HEFA refining, and although many catalyst data are claimed as trade 

secrets, their refining benefits are typically advertised, especially if new catalysts improve yields.  
The search for a new catalyst that can withstand the severe conditions in HEFA reactors and 
improve processing and yields has been intensive since at least 2013.50 51 52 53 54 55 56 

From this we can infer two things.  First, given the maturity of the hydro-conversion  
technology crude refiners repurpose for HEFA refining, and that long and intensive search, a 
newly invented catalyst formulation which improves reported HEFA jet fuel yield significantly 
appears unlikely.  Second, given the incentive, the invention of such a new catalyst is possible.  
Again, however, many specific catalyst data are not reported publicly.  Our findings herein are 
based on publicly reported, independently verifiable data.  This limitation in publicly reported 
catalysis data thus has the potential to affect our yields analysis.        

5.2 Priorities for future work 

5.2.1 Cellulose biomass alternatives—what is holding them back?  
Cellulosic residue biomass such as cornstalks, currently composted yard cuttings, or sawdust 

can be used as feedstock by alternative technologies which qualify as SAF.19 35  Using this type 
of feedstock for SAF could lessen or avoid the indirect carbon impacts from excessive HEFA jet 
fuel demand for limited lipids biomass that are described in Chapter 4.  Indeed, economy-wide 
analyses of the technologies and measures to be deployed over time for climate stabilization 
suggest prioritizing cellulosic biomass, to the extent that biofuels will be needed in some hard-to-
decarbonize sectors.42 57 58  Despite its promise, however, the deployment of cellulosic distillate 
biofuel has stalled compared with HEFA biofuel.  Less clear are the key barriers to its growth, 
the measures needed to overcome those barriers, and whether or not those measures and the 
growth of cellulosic jet fuel resulting from them could ensure that SAF goals will be met 
sustainably.  This points to a priority for future work.    

5.2.2 Alternatives to burning jet fuel—need and potential to limit climate risks  
Even complete replacement of petroleum jet fuel with SAF biofuel combustion would result 

in ongoing aviation emissions, and would thus rely on additional and separate carbon capture-
sequestration to give us a reasonable chance of stabilizing our climate.  At the current jet fuel 
combustion rate the scale of that reliance on “negative emission” technologies, which remain 
unproven at that scale, is a risky bet.  Meanwhile, besides alternative aircraft propulsion systems, 
which are still in the development stage, there are alternatives to jet fuel combustion which are 
technically feasible now and can be used individually or in combination.   

Technically feasible alternatives to burning jet fuel include electrified high-speed rail, fuel 
cell powered freight and shipping to replace air cargo, and conservation measures such as virtual 
business meetings and conserving personal air-miles-traveled for personal visits.  While we 
should note that such travel pattern changes raise social issues, so does climate disruption, and 
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most people who will share our future climate are not frequent fliers.  Importantly as well, public 
acceptance of new travel alternatives is linked to experiencing them.  Thus, biofuel limitations, 
climate risks, and human factors suggest needs to prioritize the development and deployment of 
alternatives to petroleum jet fuel that do not burn carbon.      

5.2.3 Limited safety data record for flying with new fuels  
Jet biofuels appear to differ from petroleum jet fuels in their cold flow properties at high 

altitude, combustion properties, and potential to damage fuel system elastomer material.19  Those 
that can be used as SAF have been approved subject to blending limits, which permit SAF to be 
“dropped-in” to conventional jet fuel up to a maximum of 50% of the blend.59  All seven types of 
biofuels approved for SAF are subject to this condition.59  SAF/petroleum jet fuel blends that do 
not meet this condition are deemed to present potential safety issues.59   

However, remarkably limited historical use of SAF (§4.3.1) has resulted in a limited data 
record for assessing its safety in actual operation.  That is important because new hazards which 
result in dangerous conditions over long periods of operation have repeatedly been discovered 
only by rigorous post-operational inspection or post-incident investigation, the histories of both 
industrial and aviation safety oversight show.  There is an ongoing need to ensure flight safety 
risks of biofuels are closely monitored, rigorously investigated, transparently communicated, and 
proactively addressed by “inherent safety measures”60 designed to eliminate any specific hazards 
identified by that future work.  
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Explanatory notes and data sources for Table 8.  

Feeds shown have been processed in the U.S. except for palm oil, which is included because it is affected 
indirectly by U.S. feedstock demand and could be processed in the future, possibly in the U.S. and more 
likely for fueling international flights in various nations.  Median values shown for feed composition were 
based on the median of the data cluster centered by the median value for C18:2 (linoleic acid) for each 
individual whole feed.  Blend data were not available for used cooking oil (UCO), except in the form of 
variability among UCO samples collected, which showed UCO to be uniquely variable in terms of HEFA 
processing characteristics.  The table reports UCO data as percentiles of the UCO sample distribution.  

Data for feedstock composition were taken from the following sources:  

Soybean oil54 55 61 62 63 64 65 66 

Corn oil (distillers corn oil)54 61 63 65 67 68 69 70 

Canola oil (includes rapeseed oil)54 55 61–65 67 69 71 72 73 

Cottonseed oil54 55 63 65 67   

Palm oil54 55 62–65 67 68 74 

Tallow (predominantly beef fat)54 64 69 71 75 76 77 78 79 

Lard (pork fat)68 76 79 

Poultry fat54 69 76 79 80 

Anchovy81 

Herring82 83 

Menhaden54 81 82 

Salmon81 83  

Tuna81 84 85 

Used cooking oil (UCO)74 78 86 87 88 89 90 91 92 

 

Hydrogen consumption to deoxygenate and saturate feeds was calculated from fatty acids composition 
data for each feed and feed fraction shown. Note that O2 wt.% data shown are for fatty acids excluding 
the triacylglycerol propane knuckle; O2 molar data rather than wt.% data were used to calculate hydrogen 
demand.  Added hydrogen consumption by intentional hydrocracking was calculated at 1.3 wt.% on feed 
from Pearlson et al.3 and the inputs to each intentional hydrocracking strategy type (Chapter 1), which 
were taken from the data in Table 8 and used as shown at the end of Table 8 above.  Selective-IHC input 
volume differs among feeds, as described in chapters 1–3.  

Hydrogen losses to side-reaction cracking, solubilization in process fluids, and scrubbing and purging of 
process gases (not shown in Table 8) result in additional hydrogen production, and thus steam reforming 
emissions.  This was addressed for the steam reforming emissions illustrated in Chart 1 by adding 2.5 kg 
CO2/b feed to the emissions shown in Table 5, based on steam reforming emissions of 9.82 g CO2/g H2 
(Chapter 3) and assumed additional hydrogen production of 0.26 kg H2/b feed.  This is a conservative 
assumption for hydrogen which reflects a lower bound estimate for those losses.  Hydrogen losses 
through side-reaction cracking, solubilization, scrubbing and purging combined would likely range from 
102 SCFB (0.26 kg/b) to more than 196 SCFB (0.5 kg/b),2 based on analysis of data from a range of 
published HEFA processing and petroleum processing hydro-conversion process analyses and 
professional judgment.2 4 50–56 93 94 95 96 
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Scope of Review 

In October 2021 Contra Costa County (“the County”) made available for public review a Draft 

Environmental Impact Report (“DEIR”) for the Phillips 66 Rodeo Renewed Project (“project”).  

The project would, among other things, repurpose selected petroleum refinery process units and 

equipment in the Rodeo Facility of the Phillips 66 San Francisco Refinery for processing lipidic 

(oily) biomass to produce biofuels.  Prior to DEIR preparation, people in communities adjacent 

to the project, environmental groups, community groups, environmental justice groups and 

others raised numerous questions about potential environmental impacts of the project in scoping 

comments.  

This report reviews the DEIR project description, its evaluations of potential impacts associated 

with emission-shifting on climate and air quality, refinery process changes on hazards, and 

refinery flaring on air quality, and its analysis of the project baseline.   

 
1 The author’s curriculum vitae and publications list are appended hereto as Attachment 1.  
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1. PROJECT DESCRIPTION AND SCOPE  

Accurate and complete description of the project is essential to accurate analysis of its potential 

environmental impacts.  In numerous important instances, however, the DEIR does not provide 

this essential information.  Available information that the DEIR does not disclose or describe 

will be necessary to evaluate potential impacts of the project.  

1.1 Type of Biofuel Technology Proposed 

Biofuels—hydrocarbons derived from biomass and burned as fuels for energy—are made via 

many different technologies, each of which features a different set of capabilities, limitations, 

and environmental consequences.  See the introduction to Changing Hydrocarbons Midstream, 

appended hereto as Attachment 2, for examples.2 3  However, the particular biofuel technology 

that the project proposes to use is not identified explicitly in the DEIR.  Its reference to 

“renewable fuels” provides experts in the field a hint, but even then, several technologies can 

make “renewable fuels,”4 5 and the DEIR does not state which is actually proposed.   

Additional information is necessary to infer that, in fact, the project as proposed would use a 

biofuel technology called “Hydrotreated Esters and Fatty Acids” (HEFA).     

1.1.1 Available evidence indicates that the project would use HEFA technology. 

That this is a HEFA conversion project can be inferred based on several converging lines of 

evidence.  First, the project proposes to repurpose the same hydro-conversion processing units 

that HEFA processing requires along with hydrogen production required by HEFA processing,6 

hydrotreating, hydrocracking and hydrogen production units.7  Second, it does not propose to 

 
2 Karras, 2021a. Changing Hydrocarbons Midstream: Fuel chain carbon lock-in potential of crude-to-biofuel 
petroleum refinery repurposing; prepared for the Natural Resources Defense Council (NRDC) by Greg Karras, G. 
Karras Consulting. Appended hereto as Attachment 2 (Att. 2).    
3 Attachments to this report hereinafter are cited in footnotes. 
4 Karras. 2021b. Unsustainable Aviation Fuels: An assessment of carbon emission and sink impacts from biorefining 
and feedstock choices for producing jet biofuel from repurposed crude refineries; Natural Resources Defense 
Council (NRDC). Prepared for the NRDC by Greg Karras, G. Karras Consulting. Appended hereto as Attachment 3. 
5 See USDOE, 2021. Renewable Hydrocarbon Biofuels; U.S. Department of Energy, accessed 29 Nov 2021 at 
https://afdc.energy.gov/fuels/emerging_hydrocarbon.html and appended hereto as Attachment 3 (“Renewable diesel 
is a hydrocarbon produced through various processes such as hydrotreating, gasification, pyrolysis, and other 
biochemical and thermochemical technologies”).  
6 Karras, 2021a (Att. 2). 
7 DEIR p.p. 3-28, 3-29 including Table 3-3 (hydrocracking units 240, hydrotreating/jet aromatics saturation units 
250 and 248, and hydrogen plant Unit 110 to be repurposed) and pp. 4.3-48, 4.6-205, 4.6-210, and 4.8-257 (the 
onsite Air Liquide “Unit 210” hydrogen plant to be repurposed) for the project 
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repurpose, build or use biomass feedstock gasification,8 which is required by commercially 

proven alternative renewable fuels technologies but is not needed for HEFA processing.  Third, 

the project proposes to acquire and pretreat lipidic (oily) biomass such as vegetable oils, animal 

fats and their derivative oils,9 a class of feedstocks required for HEFA processing but not for the 

alternative biomass gasification technologies, which is generally more expensive than the 

cellulosic biomass feedstocks those technologies can run.10  Fourth, the refiner would be highly 

incentivized to repurpose idled refining assets for HEFA technology instead of using another 

“renewable” fuel technology, which would not use those assets.11  Finally, in other settings 

HEFA has been widely identified as the biofuel technology that this and other crude-to-biofuel 

refinery conversion projects have in common.  

With respect to the DEIR itself, however, people who do not already know what biofuel 

technology is proposed may never learn that from reading it, without digging deeply into the 

literature outside the document for the evidence described above.  

1.1.2 Inherent capabilities and limitations of HEFA technology.  

Failure to clearly identify the technology proposed is problematic for environmental review 

because choosing to rebuild for a particular biofuel technology will necessarily afford the project 

the particular capabilities of that technology while limiting the project to its inherent limitations.   

A unique capability of HEFA technology is its ability to use idled petroleum refining assets for 

biofuel production—a crucial environmental consideration given growing climate constraints 

and crude refining overcapacity.12  Another unique capability of HEFA technology is its ability 

to produce “drop-in” diesel biofuel that can be added to and blended with petroleum distillates in 

the existing liquid hydrocarbon fuels distribution and storage system, and internal combustion 

transportation infrastructure.13  In this respect, the DEIR omits the basis for evaluating whether 

 
8 DEIR Table 3-3 (new or repurposed equipment to gasify biomass excluded). 
9 DEIR p. 3-25 (“anticipated project feedstocks ... include, but [are] not limited to” UCO [used cooking oil], FOG 
[fats oils and grease], tallow [animal fat], inedible corn oil, canola oil, soybean oil, other vegetable-based oils, and/or 
emerging and other next-generation feedstocks). 
10 Karras, 2021a (Att. 2).  
11 Id.  
12 Id.  
13 Id.  
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the project could result in combustion emission impacts by adding biofuel to the liquid 

combustion fuel chain infrastructure of petroleum.   

Inherent limitations of HEFA technology that are important to environmental review include 

high process hydrogen demand, low fuels yield on feedstock—especially for jet fuel and gasoline 

blending components—and limited feedstock supply.14   

The DEIR does not disclose or describe these uniquely important capabilities and limitations of 

HEFA technology, and thus the project.  Environmental consequences of these undisclosed 

project capabilities and limitations are discussed throughout this report below.  

1.1.3 Potential project hydrogen production technologies.  

Despite the inherently high process hydrogen demand of proposed project biorefining the DEIR 

provides only a cursory and incomplete description of proposed and potential hydrogen supply 

technologies.  The DEIR does not disclose that the technology used by existing onsite hydrogen 

plants to be repurposed by the project, fossil gas steam reforming, co-produces and emits roughly 

ten tons of carbon dioxide (CO2) per ton of hydrogen supplied to project biofuel processing.15     

The DEIR identifies a non-fossil fuel hydrogen production technology—splitting water to co-

produce hydrogen and oxygen using electricity from renewable resources—then rejects this solar 

and wind powered alternative in favor of fossil gas steam reforming, without describing either of 

those hydrogen alternatives adequately to support a reasonable environmental comparison.  

Reading the DEIR, one would not know that electrolysis can produce zero-emission hydrogen 

while steam reforming emits some ten tons of CO2 per ton of hydrogen produced.   

Another hydrogen supply option is left undisclosed.  The DEIR does not disclose that existing 

naphtha reforming units co-produce hydrogen16 as a byproduct of their operation, or describe the 

potential that the reformers might be repurposed to process partially refined petroleum while 

supplying additional hydrogen for expanded HEFA biofuel refining onsite.17   

 
14 Karras, 2021b (Att. 3). 
15 Id. (median value from multiple Bay Area refinery steam reforming plants of 9.82 g CO2/g H2 produced) 
16 See Chevron Refinery Modernization Project, SCH# 2011062042, DEIR Appendix 4.3–URM: Unit Rate Model, 
appended hereto as Attachment 5.  
17 The naphtha reformers could supply additional hydrogen for project biorefining if repurposed to process 
petroleum gasoline feedstocks imported to ongoing refinery petroleum storage and transfer operations. 
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1.2 Process Chemistry and Reaction Conditions 

HEFA processing reacts lipidic (oily) biomass with hydrogen over a catalyst at high 

temperatures and extremely high pressures to produce deoxygenated hydrocarbons, and then 

restructures the hydrocarbons so that they can be burned as diesel or jet fuel.18  The DEIR does 

not describe the project biofuel processing chemistry or reaction conditions; differences in HEFA 

refining compared with petroleum refining, impacts of feed choices and product targets in HEFA 

processing, or changes in the process conditions of repurposed refinery process units.19   

1.2.1 Key differences in processing compared with petroleum refining 

HEFA technology is based on four or five central process reactions which are not central to or 

present in crude petroleum processing.  Hydrodeoxygenation (HDO) removes the oxygen that is 

concentrated in HEFA feeds: this reaction is not present in refining crude, which contains little or 

no oxygen.20  Depropanation is a precondition for completion of the HDO reaction: a condition 

that is not present in crude refining but needed to free fatty acids from the triacylglycerols in 

HEFA feeds.21  Saturation of the whole HEFA feed also is a precondition for complete HDO: 

this reaction does not proceed to the same extent in crude refining.22 Each of those HEFA 

process steps react large amounts of hydrogen with the feed.23   

Isomerization is then needed in HEFA processing to “dewax” the long straight-chain 

hydrocarbons from the preceding HEFA reactions in order to meet fuel specifications, and is 

performed in a separate process reactor: isomerization of long-chain hydrocarbons is generally 

absent from petroleum refining.24  Fuel products from those HEFA process reaction steps include 

HEFA diesel, a much smaller volume of HEFA jet fuel (without intentional hydrocracking), and 

little or no gasoline: petroleum crude refining in California yields mostly gasoline with smaller 

but still significant volumes of diesel and jet fuel.25  The remarkably low HEFA jet fuel yield can 

 
18 Karras, 2021a (Att. 2) 
19 Karras 2021a (Att. 2) and 2021b (Att. 3) provide examples of that show the DEIR could have described changes 
in processing chemistry and conditions that would result from the project switch to HEFA technology in relevant 
detail for environmental analysis. Key points the DEIR omitted are summarized in this report section.  
20 Karras, 2021a (Att. 2).  
21 Id.  
22 Id.  
23 Id.  
24 Id.  
25 Id.  
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be boosted to roughly 49% by mass on HEFA feed, via adding intentional hydrocracking in or 

separately from the isomerization step, but at the expense of lower overall liquid fuels yield and 

a substantial further increase in the already-high hydrogen process demand of HEFA refining.26  

None of these unique aspects of HEFA biofuel processing is described in the DEIR, though each 

must be evaluated for potential project impacts, as discussed below.   

1.2.2 Relationships between feedstock choices, product targets and hydrogen inputs  

Both HEFA feedstock choices and HEFA product targets can affect project hydrogen demand for 

biofuel processing significantly.  Among other potential impacts, increased hydrogen production 

to supply project biorefining would increase CO2 emissions as discussed in § 1.1.3.  The DEIR, 

however, does not describe these environmentally relevant effects of project feed and product 

target choices on project biofuel refining.  

Available information excluded from the DEIR suggests that choices between potential 

feedstocks identified in the DEIR27 could result in a difference in project hydrogen demand of up 

to 0.97 kilograms per barrel of feed processed (kg H2/b), with soybean oil accounting for the 

high end of this range.28  Meanwhile, targeting jet fuel yield via intentional hydrocracking could 

increase project hydrogen demand by up to 1.99 kg H2/b.29  Choices of HEFA feedstock and 

product targets in combination could change project hydrogen demand by up to 2.81 kg H2/b.30   

Climate impacts that are identifiable from this undisclosed information appear significant.  

Looking only at hydrogen steam reforming impacts alone, at its 80,000 b/d capacity31 the feed 

choice (0.97 kg H2/b), products target (1.99 kg H2/b), and combined effect (2.81 kg H2/b) 

impacts estimated above could result in emission increments of 280,000, 569,000, and 809,000 

metric tons of CO2 emission per year, respectively, from project steam reforming alone.  These 

potential emissions compare with the DEIR significance threshold of 10,000 metric tons/year.32  

Most significantly, even the low end of the emissions range for combined feed choice and 

 
26 Karras, 2021a (Att. 2); Karras, 2021b (Att. 3). 
27 DEIR p. 3-25 (identifying used cooking oil, fats oils and grease, tallow, inedible corn oil, canola oil, soybean oil, 
other vegetable-based oils, “and/or emerging and other next-generation” feedstocks). 
28 Karras, 2021b (Att. 3). 
29 Id.  
30 Id.  
31 An undisclosed project component would debottleneck project biorefining capacity as discussed in § 1.7 below. 
32 HEFA emission estimates based on per-barrel steam reforming CO2 emissions from Table 5 in Attachment 3.  
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product target effects, for feeds identified by the DEIR and HEFA steam reforming alone, 

exceeds the average total carbon intensity of U.S. petroleum crude refining by 4.4 kg CO2/b 

(10%) while the high end exceeds that U.S. crude refining CI by 32 kg CO2/b (77%).33 34   

The DEIR project description obscures these potential impacts of the project, among others.  

1.2.3 Changes in process conditions of repurposed equipment 

With the sole exception of maximum fresh feed input, the DEIR does not disclose design 

specifications for pre-project or post-project hydro-conversion process unit temperature, 

pressure, recycle rate, hydrogen consumption, or any other process unit-specific operating 

parameter.  This is especially troubling because available information suggests that the project 

could increase the severity of the processing environment in the reactor vessels of repurposed 

hydro-conversion process units significantly.    

In one important example, the reactions that consume hydrogen in hydro-conversion processing 

are highly exothermic: they release substantial heat.35  Further, when these reactions consume 

more hydrogen the exothermic reaction heat release increases, and HEFA refining consumes 

more hydrogen per barrel of feed than petroleum refining.36  Hydro-conversion reactors of the 

types to be repurposed by the project operate at temperatures of some 575–780 ºF and pressures 

of some 600–2,800 pound-force per square inch in normal conditions, when processing 

petroleum.37  These severe process conditions could become more severe processing HEFA 

feeds.  The project could thus introduce new hazards.  Sections 3 and 4 herein review potential 

process hazards and flare emission impacts which could result from the project, but yet again, 

information the DEIR does not disclose or describe will be essential to full impacts evaluation.  

/ 

/ 

/ 

 
33 Id.  
34 Average U.S. petroleum refining carbon intensity from 2015–2017 of 41.8 kg CO2/b crude from Attachments 2, 3.  
35 Karras, 2021a (Att. 2).  
36 Id.  
37 Id.  
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1.3 Process Inputs 

The project would switch the oil refinery from crude petroleum to a new and very different class 

of oil feeds—triacylglycerols of fatty acids.  Switching to new and different feedstock has known 

potential to increase refinery emissions38 and to create new and different process hazards39 40 and 

feedstock acquisition impacts.41  Such impacts are known to be related to either the chemistries 

and processing characteristics of the new feeds, as discussed above, or to the types and locations 

of extraction activities to acquire the new feeds.  However, the DEIR does not describe the 

chemistries, processing characteristics, or types and locations of feed extraction sufficiently to 

evaluate potential impacts of the proposed feedstock switch.  

1.3.1 Change and variability in feedstock chemistry and processing characteristics 

Differences in project processing impacts caused by differences in refinery feedstock, as 

discussed above, are caused by differences in the chemistries and processing characteristics 

among feeds that the DEIR does not disclose or describe.  For example, feed-driven differences 

in process hydrogen demand discussed above both boost the carbon intensity of HEFA refining 

above that of petroleum crude refining, and boost it further still for processing one HEFA feed 

instead of another.  The first impact is driven mainly by the uniformly high oxygen content of 

HEFA feedstocks, while the second—also environmentally significant, as shown—is largely 

driven by differences in the number of carbon double bonds among HEFA feeds.42  This 

difference in chemistries among HEFA feeds which underlies that significant difference in their 

processing characteristics can be quantified based on available information.  Charts 1.A–1.F, 

excerpted from Attachment 2, show the carbon double bond distributions across HEFA feeds.  

The DEIR could have reported and described this information that allows for process impacts of 

potential project feedstock choices to be evaluated, but unfortunately, it did not.  
 

 
38 See Karras, 2010. Combustion Emissions from Refining Lower Quality Oil: What is the global warming 
potential? Environ. Sci. Technol. 44(24): 9584–9589. DOI: 10.1021/es1019965. Appended hereto as Attachment 6.  
39 See CSB, 2013. Interim Investigation Report, Chevron Richmond Refinery Fire; U.S. Chemical Safety Board: 
Washington, D.C. https://www.csb.gov/file.aspx?Documentid=5913. Appended hereto as Attachment 7.  
40 See API, 2009. Guidelines for Avoiding Sulfidation (Sulfidic) Corrosion Failures in Oil Refineries; API 
Recommended Practice 939-C. First Edition, May 2009. American Petroleum Institute: Washington, D.C. Appended 
hereto as Attachment 8.  
41 See Krogh et al., 2015. Crude Injustice on the Rails: Race and the disparate risk from oil trains in California; 
Communities for a Better Environment and ForestEthics. June 2015.  Appended hereto as Attachment 9.  
42 See Karras, 2021a (Att. 2); Karras, 2021b (Att. 3). 
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1.3.2 Types and locations of potential project biomass feed extraction  

HEFA biofuel technology is limited to lipidic (oily) feedstocks produced almost exclusively by 

land-based agriculture, and some of these feeds are extracted by methods that predictably cause 

deforestation and damage carbon sinks in Amazonia and Southeast Asia.43  However, the DEIR 

does not describe the types and locations of potential project biomass feed extraction activities.  

1.4 Project Scale  

Despite the obvious relationship between the scale of an action and its potential environmental 

impacts, the DEIR does not describe the scale of the project in at least two crucial respects.  

First, the DEIR does not describe its scale relative to other past and currently operating projects 

of its kind.  This omission is remarkable given that available information indicates that project is 

by far the largest HEFA refinery ever to be proposed or built worldwide.44   

Second, the DEIR does not describe the scale of proposed feedstock demand.  Again, the 

omission is remarkable.  As documented in Attachment 3 hereto, total U.S. production (yield) for 

all uses of the specific types of lipids which also have been tapped as HEFA feedstocks—crop 

oils, livestock fats and, to a much lesser degree, fish oils, can be compared with the 80,000 b/d 

(approximately 4.25 million metric tons/year) proposed project feedstock capacity.  See Table 1.   

This feedstock supply-demand comparison (Table 1) brings into focus the scale of the project, 

and the related project proposed by Marathon in Martinez, emphasizing the feedstock supply 

limitation of HEFA technology discussed in § 1.1.2.  Several points bear emphasis for context: 

The table shows total U.S. yields for all uses of lipids that also have been HEFA feedstocks, 

including use as food, livestock feed, pet food, and for making soap, wax, cosmetics, lubricants 

and pharmaceutical products, and for exports.45  These existing uses represent commitments of 

finite resources, notably cropland, to human needs.  Used cooking oils derived from primary 

sources shown are similarly spoken for and in even shorter supply.  Lastly, HEFA feeds are 

limited to lipids (shown) while most other biofuels are not, but multiple other HEFA refineries 

are operating or proposed besides the two Contra Costa County projects shown.       

 
43 See Karras, 2021a (Att. 2); Karras, 2021b (Att. 3). 
44 Karras, 2021a (Att. 2). 
45 Karras, 2021b (Att. 3). 
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Table 1. Project Feed Demand v. U.S. Total Yield of Primary HEFA Feed Sources for All Uses. 
 MM t/y: million metric tons/year   
HEFA Feed- U.S. Yield a Project and County-wide feedstock demand (% of U.S. Yield) 
stock Type (MM t/y) Phillips 66 Project b Marathon Project b Both Projects 
Fish oil  0.13 3269 % 1961 % 5231 % 
Livestock fat  4.95 86 % 51 % 137 % 
Soybean oil  10.69 40 % 24 % 64 % 
Other oil crops  5.00 85 % 51 % 136 % 
Total yield  20.77 20 % 12 % 33 % 

a. Total U.S. production for all uses of oils and fats also used as primary sources of HEFA biofuel feedstock. Fish oil data for 
2009–2019, livestock fat data from various dates, soybean oil and other oil crops data from Oct 2016–Sep 2020, from data and 
sources in Att. 3.   b. Based on project demand of 4.25 MM t/y (80,000 b/d from DEIR), related project demand of 2.55 MM t/y 
(48,000 b/d from related project DEIR), given the typical specific gravity of soy oil and likely feed blends (0.916) from Att. 2.    

 

In this context, the data summarized in Table 1 indicate the potential for environmental impacts.  

For example, since the project cannot reasonably be expected to displace more than a fraction of 

existing uses of any one existing lipids resource use represented in the table, it would likely 

process soy-dominated feed blends that are roughly proportionate to the yields shown.46  This 

could result in a significant climate impact from the soybean oil-driven increase in hydrogen 

steam reforming emissions discussed in § 1.2.2.    

Another example: Feedstock demand from the Contra Costa County HEFA projects alone 

represents one-third of current total U.S. yield for all uses of the lipids shown in Table 1, 

including food and food exports.  Much smaller increases in biofuel feedstock demand for food 

crops spurred commodity price pressures that expanded crop and grazing lands into pristine areas 

globally, resulting in deforestation and damage to natural carbon sinks.47  The unprecedented 

cumulative scale of potential new biofuel feedstock acquisition thus warrants evaluation of the 

potential for the project to contribute to cumulative indirect land use impacts at this new scale.   

The DEIR, however, does not attempt either impact evaluation suggested in these examples.  Its 

project description did not provide a sufficient basis for evaluating feedstock acquisition impacts 

that are directly related to the scale of the project, which the DEIR did not disclose or describe.   

 
46 Data in Table 1 thus rebut the unsupported DEIR assertion that future project feeds are wholly speculative. 
47 See Karras, 2021a (Att. 2); Karras, 2021b (Att. 3). 
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1.5 Project Operational Duration 

The anticipated and technically achievable operational duration of the project, hence the period 

over which potential impacts of project operation could occur, accumulate, or worsen, is not 

disclosed or described in the DEIR.  This is a significant deficiency because accurate estimation 

of impacts that worsen over time requires an accurately defined period of impact review.   

Contra Costa County could have accessed many data on the operational duration of the project.  

The refiner would have designed and financed the project based on a specified operational 

duration.  Since this is necessary data for environmental review it could have and should have 

been requested and supplied.  Technically achievable operational duration data for the types of 

process units the project proposes to use were publicly available as well.  For example, process 

unit-specific operational data for Bay Area refineries, including the subject refinery, have been 

compiled, analyzed and reported by Communities for a Better Environment.48  Information to 

estimate the anticipated operational duration of the project also can be gleaned from technical 

data supporting pathways to achieve state climate protection goals,49 which include phasing out 

petroleum and biofuel diesel in favor of zero-emission vehicles.  

1.6 Project Fuels Market 

The DEIR asserts an incomplete and inaccurate description of project fuels markets.  It describes 

potential impacts that could result from conditions which it asserts will increase fuel imports into 

California50 while omitting any discussion whatsoever of exports from California refineries or 

the conditions under which these exports could occur.  California refineries are net fuel exporters 

due in large part to structural conditions of statewide overcapacity coupled with declining in-

state petroleum fuels demand.51 52 53  The incomplete description of the project fuels market 

setting led to flawed environmental impacts evaluation, as discussed in sections 2 and 5 herein.     

 
48 Karras, 2020. Decommissioning California Refineries: Climate and Health Paths in an Oil State; A Report for 
Communities for a Better Environment. Prepared by Greg Karras. Includes Supporting Material Appendix. 
www.energy-re-source.com/decomm  Appended hereto as Attachment 10. 
49 Karras, 2021a (Att. 2). 
50 DEIR pp. 5-3 though 5-7, 5-9, 5-10, 5-19, 5-22 through 5-24. 
51 Karras, 2020 (Att. 10).  
52 USEIA, 2015. West Coast Transportation Fuels Markets; U.S. Energy Information Administration: Washington, 
D.C. https://www.eia.gov/analysis/transportationfuels/padd5/  Appended hereto as Attachment 11. 
53 USEIA, Supply and Disposition: West Coast (PADD 5); U.S. Energy Information Administration: Washington, 
D.C.  ww.eia.gov/dnav/pet/pet_sum_snd_d_r50_mbbl_m_cur.htm. Appended hereto as Attachment 12. 



Phillips 66 Rodeo Refinery Project DEIR SCH #2020120330 
 

Technical Report of G. Karras 13  

1.7 Project Scope 

The DEIR does not disclose or describe three components of the proposed project that would 

expand the project scope and its environmental impacts.  One of these components directly 

expands project biofuel refining capacity.  Another expands project biofuel refining feedstock 

input capacity.  The third undisclosed component would debottleneck the project biofuel refining 

capacity by repurposing additional refinery equipment to produce additional hydrogen needed 

for the expanded biorefining from processing imported petroleum gasoline feedstocks.  

1.7.1 The Unit 250 diesel hydrotreater biofuel processing component 

During 2021 Phillips 66 implemented the conversion of diesel hydrotreater Unit 250 within the 

Rodeo facility from petroleum distillate to soybean oil processing54 without a Clean Air Act 

permit55 and without any public review.  The DEIR asserts there is no connection between Unit 

250 and the project because, it says, no further changes are proposed to the unit.56  But whether 

or not further change to Unit 250 is proposed is not relevant to the question of whether the 

previous changes to that unit, completed after the project application was filed, should have been 

considered as part of the project.  

The relevant question is whether the changes to Unit 250 are, functionally, part of the project, 

and they are.  The project would depend on Unit 250 to maximize onsite refining of the feed 

pretreatment unit output; and in turn, Unit 250 would depend on the project.  It would depend on 

project feed pretreatment for economical access to pretreated feed, as the DEIR itself concludes 

in considering project biorefining without that project component.57  Even more clearly, since the 

deoxygenated output of HEFA hydrotreating is too waxy to meet fuel specifications and must be 

isomerized in a separate processing step before it can be sold as transportation fuel,58 Unit 250 

depends on the project isomerization component to make its output sellable.  The Unit 250 

 
54 Phillips 66 1Q 2021 Earnings Transcript. First Quarter 2021 Earnings Call; Phillips 66 (NYSE: PSX) 30 April 
2021, 12 p.m. ET. Transcript.   Appended hereto as Attachment 13.  
55 BAAQMD, 2021. 9 Sep 2021 email from Damian Breen, Senior Deputy Executive Officer – Operations, Bay 
Area Air Quality Management District, to Ann Alexander, NRDC, regarding Phillips 66 refinery (no. 21359) – 
possible unpermitted modifications. Appended hereto as Attachment 14.  
56 DEIR p. 5-11.  
57 DEIR p. 5-6 (alternative without a feed pretreatment unit “considered to be infeasible because it would reduce 
transportation fuels production at the Rodeo Refinery and severely underuse existing refinery facilities for the 
production of renewable fuels”). 
58 See subsection1.2.1 above; for more detail see Karras, 2021a (Att. 2). 
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HEFA conversion is an interdependent component of the project that is essential to achieve a 

project objective to maximize project-supplied California biofuels.  

The conversion of Unit 250 from petroleum to HEFA feedstock processing is currently under 

investigation by the Bay Area Air Quality Management District (BAAQMD) for potentially 

illegal construction, operation, or both without required notice, review, and/or permits.59   

The failure to include and disclose the Unit 250 HEFA conversion as part of the project appears 

to be related to a County decision to permit the Nustar biofuel action separately from the subject 

project before allowing public comment on either action, as discussed below.   

1.7.2 The Nustar Shore Terminals biofuel feedstock import conversion 

Nustar Shore Terminals—a liquid hydrocarbons transfer and storage facility contiguous with the 

Phillips 66 facility—and Contra Costa County have taken actions to advance the “Nustar 

Soybean Oil Project” contemporaneously with the project.  According to a 2 December 2020 

email from the County, this Nustar action would: 

[I]nstall an approximately 2300-foot pipeline from Nustar to Phillips 66 to carry 
pretreated soybean oil feedstock to existing tankage and the Unit 250 hydrotreater at the 
Phillips 66 refinery, which can already produce diesel from both renewable and crude 
feedstocks (see attached site plan).  The soybean feedstock will be unloaded at existing 
Nustar rail facilities which will be modified with 33 offload headers to accommodate the 
soybean oil. ... it was determined that the modifications proposed by Nustar would not 
require a land use permit. The appropriate building permits have been issued. 60 

The site plan referenced by the County61 is reproduced in its entirety below.  Color-coding of the 

pipeline sections shown on the site plan indicates that the new feedstock pipeline sections reach 

far into the Phillips 66 refinery; and that the vast majority of new pipeline segments by length is 

“Phillips 66” rather than “Nustar” pipe.62   

Interestingly as well, a closer look at the site map reveals the converted Unit 250 HEFA hydro-

conversion processing plant at the terminus of the “Nustar Soybean Oil Project” in the refinery.  

 
59 BAAQMD, 2021 (Att. 14).  
60 Kupp, 2020a.  Email text and attached site map from Gary Kupp, Contra Costa County, to Charles Davidson, 
incoming Rodeo-Hercules Fire Protection District director. 2 December 2020. Appended hereto as Attachment 15.  
61 Id.  
62 Id.  
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“Nustar Soybean Oil Project” Site Plan, Contra Costa County (Att. 15), 

Accordingly, the available data and information would appear to provide sufficient basis to 

conclude that the Nustar Shore Terminals project is a component of the project.  The DEIR, 

however, did not disclose or describe the relationship of these concurrently proposed actions at 

all, and consequently did not take account of potential impacts from a larger project scope.      

1.7.3 The component to debottleneck hydrogen-limited refining capacity 

Phillips 66 added a project component after the public scoping process that is not disclosed in the 

DEIR.  This component would relieve a bottleneck in hydrogen-limited biofuel refining at the 

refinery by repurposing additional existing equipment to co-produce hydrogen as a byproduct of 

processing gasoline feedstocks derived from semi-refined petroleum imported to Rodeo.  The 

DEIR identifies the physical changes integrated into the project post-scoping, but it does not 
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identify their debottlenecking effect, and hence does not disclose or describe the additional onsite 

processing of additional petroleum and biomass or evaluate resultant impacts.  

As discussed in sections 1.1 through 1.4, the DEIR does not describe and hence does not 

evaluate HEFA process demand for hydrogen.  It thus failed to identify a hydrogen bottleneck in 

the disclosed project configuration which, if relieved, would enable processing the additional 

pretreated feedstock the revised project would produce.  The County could have identified this 

bottleneck by comparing available hydrogen production capacity and process hydrogen demand 

data for the disclosed project components.63  Had it done so it would have found that the 

repurposed hydrogen plants cannot actually supply enough hydrogen to refine 80,000 b/d of 

pretreated vegetable oils; and that this hydrogen bottleneck is particularly severe for jet fuel 

production.  Targeting HEFA jet fuel, a more hydrogen-intensive refining mode,64 the hydrogen 

bottleneck could limit project refining to only about 60% to 70% of pretreated feed capacity.65  

The debottlenecking traces back to changes Phillips 66 made with respect to permit retention.  

The company changed its original project description so as to retain permits for existing refinery 

coking and naphtha reforming units, so that those units could continue or resume operation as 

part of the project.66  Refinery crude distillation units would be shuttered upon full project 

implementation,67 and the coking and reforming units would not process HEFA feedstock or 

whole crude.  Instead, repurposing the coking and reforming units would involve processing 

semi-refined petroleum acquired from other refineries.68  Phillips 66 recently stated in other 

contexts that it is shifting the specialty coke production from its petroleum refining to produce 

graphite for batteries,69 and planning to use the Rodeo coking unit for that purpose.70  The coking 

would co-produce light oils its reformers would then convert to gasoline blend stocks.   

 
63 Karras, 2021b (Att. 3).  
64 Id.  
65 Based on 80,000 b/d project pretreated feed capacity (DEIR); 148,500,000 SCF/d H2 production capacity of 
Rodeo units 110 and 120 (Att. 2); H2 demand targeting jet fuel yield on tallow, and soybean oil, of 2,632, and 2,954 
SCF/b feed (Att. 3); and the calculations (targeting jet fuel yield from on soy oil feed, for example):  
148,500,000 SCF/d ÷ 2,954 SCF/b = 50,270 b/d of soy oil processed, and 50,270 b/d ÷ 80,000 b/d = 0.628 (63%). 
66 BAAQMD Application, 2021. Compare also Phillips 66 initial Project Description; DEIR pp. 3-28, 3-29. 
67 DEIR pp. 3-28. 3-29.  
68 Only whole crude processing is specifically precluded by the project objectives asserted. See DEIR p. 3-22. 
69 Phillips 66 3Q 2021 Earnings Conference Call; 29 Oct 2021, 12 p.m. ET. Appended hereto as Attachment 16. 
70 Weinberg-Lynn, 2021. 23 July 2021 email from Nikolas Weinberg-Lynn, Manager, Renewable Energy Projects, 
Phillips 66, to Charles Davidson. Appended hereto as Attachment 17.  
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The debottlenecking element—an important impact of the retained permits that is not identified 

in the DEIR—is that the light oil reforming would co-produce hydrogen,71 thereby alleviating the 

jet biofuel production bottleneck described above.   

This undisclosed hydrogen debottleneck action and the disclosed project components would be 

interdependent components of the project.  The hydrogen debottleneck component depends upon 

the repurposing coking and reforming units that the project would free from crude refining 

support service.  The disclosed project components, in turn, depend on the undisclosed hydrogen 

debottleneck for the ability to use their full capacity to produce biofuels, and especially HEFA jet 

fuel.  Indeed, without relieving the hydrogen bottleneck the project might not long be viable.  

The hydrogen debottleneck component would afford the ability to engage in more hydrogen-

intensive jet fuel processing, which could boost jet biofuel yield on biomass feedstock from as 

little as 13% to as much as 49%.72  That could allow shifting to jet biofuel production without 

more drastic cuts in total project biofuel production as State zero-emission vehicle policies phase 

out diesel biofuels along with petroleum diesel demand.  

Thus, Phillips 66 would be highly incentivized to debottleneck its biorefinery; has asserted 

informal plans and formal project objectives73 consistent with that result; and crucially, has 

changed its project to include the specific equipment which would be used to debottleneck the 

project in the project.  Absent a binding commitment not to implement this action, it would be 

reasonable to conclude that it is a project component.  The DEIR, however, did not disclose or 

describe this project component, and consequently did not evaluate its potential impacts.    

CONCLUSION:  The DEIR provides an incomplete, inaccurate, and truncated description of 

the proposed project.  Available information that the DEIR does not describe or disclose will be 

necessary for sufficient review of environmental impacts that could result from the project.  

 
71 See Chevron Refinery Modernization Project DEIR Appendix 4.3–URM: Unit Rate Model (Att. 5). See also 
Bredeson et al., 2010. Factors driving refinery CO2 intensity, with allocation into products. Int. J. Life Cycle Assess. 
15:817–826. DOI: 10.1007/s11367-010-0204-3. Appended hereto as Attachment 18; and Abella and Bergerson, 
2012. Model to Investigate Energy and Greenhouse Gas Emissions Implications of Refining Petroleum: Impacts of 
Crude Quality and Refinery Configuration. Environ. Sci. Technol. 46: 13037–13047. dx.doi.org/10.1021/es3018682. 
Appended hereto as Attachment19.  
72 Karras, 2021b (Att. 3).   
73 DEIR p. 3-22 (objectives to maximize production of renewable fuels and reuse existing equipment).  
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2. THE DEIR DID NOT CONSIDER A SIGNIFICANT POTENTIAL CLIMATE 
EMISSION-SHIFTING IMPACT LIKELY TO RESULT FROM THE PROJECT  

Instead of replacing fossil fuels, adding renewable diesel to the liquid combustion fuel chain in 

California resulted in refiners protecting their otherwise stranded assets by increasing exports of 

petroleum distillates burned elsewhere, causing a net increase in greenhouse gas74 emissions.  

The DEIR improperly concludes that the project would decrease net GHG emissions75 without 

disclosing this emission-shifting, or evaluating its potential to further increase net emissions.     

A series of errors and omissions in the DEIR further obscures causal factors for the emission 

shifting by which the project would cause and contribute to this significant potential impact.    

2.1 The DEIR Does Not Disclose or Evaluate Available Data Which Contradict its 
Conclusion That the Project Would Result in a Net Decrease in GHG Emissions 

State law warns against “a reduction in emissions of greenhouse gases within the state that is 

offset by an increase in emissions of greenhouse gases outside the state.”76  However, the DEIR 

does not evaluate this emission-shifting impact of the project.  Relevant state data that the DEIR 

failed to disclose or evaluate include volumes of petroleum distillates refined in California77 and 

total distillates—petroleum distillates and diesel biofuels—burned in California.78  Had the DEIR 

evaluated these data the County could have found that its conclusion regarding net GHG 

emissions resulting from the project was unsupported.   

As shown in Chart 2, distillate fuels refining for export continued to expand in California as 

biofuels that were expected to replace fossil fuels added a new source of carbon to the liquid 

combustion fuel chain.  Total distillate volumes, including diesel biofuels burned in-state, 

petroleum distillates burned in-state, and petroleum distillates refined in-state and exported to 

other states and nations, increased from approximately 4.3 billion gallons per year to 

approximately 6.4 billion gallons per year between 2000 and 2019.79 80  

 
74 “Greenhouse gas (GHG),” in this section, means carbon dioxide equivalents (CO2e) at the 100-year horizon. 
75 “Project operations would decrease emissions of GHGs that could contribute to global climate change” (DEIR p. 
2-5) including “indirect emissions” (DEIR p. 4.8-258) and “emissions from transportation fuels” (DEIR p. 4.8-266). 
76 CCR §§ 38505 (j), 38562 (b) (8).  
77 CEC Fuel Watch. Weekly Refinery Production. California Energy Commission: Sacramento, CA. 
https://ww2.energy.ca.gov/almanac/petroleum_data/fuels_watch/output.php Appended hereto as Attachment 20.  
78 CARB GHG Inventory. Fuel Activity for California's Greenhouse Gas Inventory by Sector and Activity; 14th ed.: 
2000 to 2019; California Air Resources Board: Sacramento, CA.  Appended hereto as Attachment 21.  
 
79 Id.  
80 CEC Fuel Watch (Att. 21).  
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CHART 2.  Data from CEC Fuel Watch (Att. 20) and CARB GHG Inventory (Att. 21). 

Petroleum distillates refining for export (black in the chart) expanded after in-state burning of 

petroleum distillate (olive) peaked in 2006, and the exports expanded again from 2012 to 2019 

with more in-state use of diesel biofuels (dark red and brown).  From 2000 to 2012 petroleum-

related factors alone drove an increase in total distillates production and use associated with all 

activities in California of nearly one billion gallons per year.  Then total distillates production 

and use associated with activities in California increased again, by more than a billion gallons 

per year from 2012 to 2019, with biofuels accounting for more than half that increment.  These 

state data show that diesel biofuels did not replace petroleum distillates refined in California 

during the eight years before the project was proposed.  Instead, producing and burning more 

renewable diesel along with the petroleum fuel it was supposed to replace emitted more carbon.   

/ 

/ 

/ 
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2.2 The DEIR Presents an Incomplete and Misleading Description of the Project 
Market Setting that Focuses on Imports and Omits Structural Overcapacity-driven 
Exports, Thereby Obscuring a Key Causal Factor in the Emission-shifting Impact 

The DEIR focuses on potential negative effects of reliance on imports if the proposed project is 

rejected in favor of alternatives,81 while ignoring fuels exports from in-state refineries and 

conditions under which these exports occur.  As a result the DEIR fails to disclose that crude 

refineries here are net fuels exporters, that their exports have grown as in-state and West Coast 

demand for petroleum fuels declined, and that the structural overcapacity resulting in this export 

emissions impact would not be resolved and could be worsened by the project.  

Due to the concentration of petroleum refining infrastructure in California and on the U.S. West 

Coast, including California and Puget Sound, WA, these markets were net exporters of 

transportation fuels before renewable diesel flooded into the California market.82  Importantly, 

before diesel biofuel addition further increased refining of petroleum distillates for export, the 

structural overcapacity of California refineries was evident from the increase in their exports 

after in-state demand peaked in 2006.  See Chart 2 above.  California refining capacity, 

especially, is overbuilt.83  Industry reactions seeking to protect those otherwise stranded refining 

assets through increased refined fuels exports as domestic markets for petroleum fuels declined 

resulted in exporting fully 20% to 33% of statewide refinery production to other states and 

nations from 2013–2017.84  West Coast data further demonstrate the strong effect of changes in 

domestic demand on foreign exports from this over-built refining center.85  See Table 2.  

 
 
Table 2. West Coast (PADD 5) Finished Petroleum Products: Decadal Changes in Domestic     
               Demand and Foreign Exports, 1990–2019. 

Total volumes reported for ten-year periods  
 Volume (billions of gallons)  Decadal Change (%) 
Period Demand Exports  Demand Exports 
1 Jan 1990 to 31 Dec 1999 406 44.2  — — 
1 Jan 2000 to 31 Dec 2009 457 35.1  +13 % –21 % 
1 Jan 2010 to 31 Dec 2019 
 

442 50.9  –3.3 % +45 % 

Data from USEIA, Supply and Disposition (Att. 12).  

 
81 DEIR pp. 5-3 though 5-7, 5-9, 5-10, 5-19, 5-22 through 5-24.  
82 USEIA, 2015 (Att. 11).  
83 Karras, 2020 (Att. 10). 
84 Id.  
85 USEIA, Supply and Disposition (Att. 12).  
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Comparisons of historic with recent California and West Coast data further demonstrate that this 

crude refining overcapacity for domestic petroleum fuels demand that drives the emission-

shifting impact is unresolved and would not be resolved by the proposed project and the related 

Contra Costa County crude-to-biofuel conversion project.  Fuels demand has rebounded, at least 

temporarily, from pre-vaccine pandemic levels to the range defined by pre-pandemic levels, 

accounting for seasonal and interannual variability.  In California, from April through June 2021 

taxable fuel sales86 approached the range of interannual variability from 2012–2019 for gasoline 

and reached the low end of this pre-COVID range in July, while taxable jet fuel and diesel sales 

exceeded the maximum or median of the 2012–2019 range in each month from April through 

July of 2021.  See Table 3.    

Table 3. California Taxable Fuel Sales Data: Return to Pre-COVID Volumes 
                            Fuel volumes in millions of gallons (MM gal.) per month 

  Demand Pre-COVID range (2012–2019) Comparison of 2021 data with 
  in 2021 Minimum Median Maximum the same month in 2012–2019 

Gasoline (MM gal.) 
 Jan 995 1,166 1,219 1,234 Below pre-COVID range 
 Feb 975 1,098 1,152 1,224 Below pre-COVID range 
 Mar 1,138 1,237 1,289 1,343 Below pre-COVID range 
 Apr 1,155 1,184 1,265 1,346 Approaches pre-COVID range 
 May 1,207 1,259 1,287 1,355 Approaches pre-COVID range 
 Jun 1,196 1,217 1,272 1,317 Approaches pre-COVID range 
 Jul 1,231 1,230 1,298 1,514 Within pre-COVID range 
Jet fuel (MM gal.) 
 Jan 10.74 9.91 11.09 13.69 Within pre-COVID range 
 Feb 10.80 10.13 11.10 13.58 Within pre-COVID range 
 Mar 13.21 11.23 11.95 14.53 Exceeds pre-COVID median 
 Apr 13.84 10.69 11.50 13.58 Exceeds pre-COVID range 
 May 15.14 4.84 13.07 16.44 Exceeds pre-COVID median 
 Jun 17.08 8.67 12.75 16.80 Exceeds pre-COVID range 
 Jul 16.66 11.05 13.34 15.58 Exceeds pre-COVID range 
Diesel (MM gal.) 
 Jan 203.5 181.0 205.7 217.8 Within pre-COVID range 
 Feb 204.4 184.1 191.9 212.7 Exceeds pre-COVID median 
 Mar 305.4 231.2 265.2 300.9 Exceeds pre-COVID range 
 Apr 257.1 197.6 224.0 259.3 Exceeds pre-COVID median 
 May 244.5 216.9 231.8 253.0 Exceeds pre-COVID median 
 Jun 318.3 250.0 265.0 309.0 Exceeds pre-COVID range 
 Jul 248.6 217.8 241.5 297.0 Exceeds pre-COVID median 

Data from CDTFA, (Att. 22). Pre-COVID statistics are for the same months in 2012–2019. The multiyear monthly 
comparison range accounts for seasonal and interannual variability in fuels demand.  Jet fuel totals may exclude 
fueling in California for fuels presumed to be burned outside the state during interstate and international flights.  

 
86 CDTFA, various years. Fuel Taxes Statistics & Reports; Cal. Dept. Tax and Fee Admin: Sacramento, CA. 
https://www.cdtfa.ca.gov/taxes-and-fees/spftrpts.htm.  Appended hereto as Attachment 22. 
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West Coast fuels demand in April and May 2021 approached or fell within the 2010–2019 range 

for gasoline and jet fuel and exceeded that range for diesel.87  In June and July 2021 demand for 

gasoline exceeded the 2010–2019 median, jet fuel fell within the 2010–2019 range, and diesel 

fell within the 2010–2019 range or exceeded the 2010–2019 median.88  See Table 4.   

Table 4. West Coast (PADD 5) Fuels Demand Data: Return to Pre-COVID Volumes 
Fuel volumes in millions of barrels (MM bbl.) per month 
Demand Pre-COVID range (2010–2019) Comparison of 2021 data with 
in 2021 Minimum Median Maximum the same month in 2010–2019 

Gasoline (MM bbl.) 
Jan 38.59 42.31 45.29 49.73 Below pre-COVID range 
Feb 38.54 40.94 42.75 47.01 Below pre-COVID range 
Mar 45.14 45.23 48.97 52.53 Approaches pre-COVID range 
Apr 44.97 44.99 47.25 50.20 Approaches pre-COVID range 
May 48.78 46.79 49.00 52.18 Within pre-COVID range 
Jun 48.70 45.61 48.14 51.15 Exceeds pre-COVID median 
Jul 50.12 47.33 49.09 52.39 Exceeds pre-COVID median 

Jet fuel (MM bbl.) 
Jan 9.97 11.57 13.03 19.07 Below pre-COVID range 
Feb 10.35 10.90 11.70 18.33 Below pre-COVID range 
Mar 11.08 11.82 13.68 16.68 Below pre-COVID median 
Apr 11.71 10.83 13.78 16.57 Within pre-COVID range 
May 12.12 12.80 13.92 16.90 Approaches pre-COVID range 
Jun 14.47 13.03 14.99 17.64 Within pre-COVID range 
Jul 15.31 13.62 15.46 18.41 Within pre-COVID range 

Diesel (MM bbl.) 
Jan 15.14 12.78 14.41 15.12 Exceeds pre-COVID range 
Feb 15.01 12.49 13.51 15.29 Exceeds pre-COVID median 
Mar 17.08 14.12 15.25 16.33 Exceeds pre-COVID range 
Apr 15.76 14.14 14.93 16.12 Exceeds pre-COVID median 
May 16.94 15.11 15.91 17.27 Exceeds pre-COVID median 
Jun 14.65 14.53 16.03 16.84 Within pre-COVID range 
Jul 16.94 15.44 16.40 17.78 Exceeds pre-COVID median 

Data from USEIA Supply and Disposition (Att. 12). “Product Supplied,” which approximately represents demand
because it measures the disappearance of these fuels from primary sources, i.e., refineries, gas processing plants, 
blending plants, pipelines, and bulk terminals. PADD 5 includes AK, AZ, CA, HI, NV, OR, and WA.  Pre-COVID 
statistics are for the same month in 2010–2019, thus accounting for seasonal and interannual variability.   

Despite this several-month surge in demand the year after the Marathon Martinez refinery 

closed, California and West Coast refineries supplied the rebound in fuels demand while running 

well below capacity.  Four-week average California refinery capacity utilization rates from 20 

March through 6 August 2021 ranged from 81.6% to 87.3% (Table 5), similar to those across the 

87 USEIA, Supply and Disposition (Att. 12). 
88 Id.  
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Table 5. Total California Refinery Capacity Utilization in Four-week Periods of 2021. 
barrel (oil): 42 U.S. gallons barrels/calendar day: see table caption below 

 Calif. refinery crude input Operable crude capacity Capacity utilized 
Four-week period (barrels/day) (barrels/calendar day) (%) 
12/26/20 through 01/22/21 1,222,679 1,748,171 69.9 % 
01/23/21 through 02/19/21 1,199,571 1,748,171 68.6 % 
02/20/21 through 03/19/21 1,318,357 1,748,171 75.4 % 
03/20/21 through 04/16/21 1,426,000 1,748,171 81.6 % 
04/17/21 through 05/14/21 1,487,536 1,748,171 85.1 % 
05/15/21 through 06/11/21 1,491,000 1,748,171 85.3 % 
06/12/21 through 07/09/21 1,525,750 1,748,171 87.3 % 
07/10/21 through 08/06/21 1,442,750 1,748,171 82.5 % 
08/07/21 through 09/03/21 1,475,179 1,748,171 84.4 % 
09/04/21 through 10/01/21 1,488,571 1,748,171 85.1 % 
10/02/21 through 10/29/21 1,442,429 1,748,171 82.5 % 

Total California refinery crude inputs from Att. 20. Statewide refinery capacity as of 1/1/21, after the Marathon 
Martinez refinery closure, from Att. 23. Capacity in barrels/calendar day accounts for down-stream refinery 
bottlenecks, types and grades of crude processed, operating permit constraints, and both scheduled and 
unscheduled downtime for inspection, maintenance, and repairs.    

West Coast, and well below maximum West Coast capacity utilization rates for the same months 
in 2010–2019 (Table 6).89 90 91  Moreover, review of Table 5 reveals 222,000 b/d to more than 
305,000 b/d of spare California refinery capacity during this fuels demand rebound.    

Table 6. West Coast (PADD 5) Percent Utilization of Operable Refinery Capacity.  

 Capacity Utilized Pre-COVID range for same month in 2010–2019 
Month in 2021 Minimum Median Maximum 
January 73.3 % 76.4 % 83.7 % 90.1 % 
February 74.2 % 78.2 % 82.6 % 90.9 % 
March 81.2 % 76.9 % 84.8 % 95.7 % 
April 82.6 % 77.5 % 82.7 % 91.3 % 
May 84.2 % 76.1 % 84.0 % 87.5 % 
June 88.3 % 84.3 % 87.2 % 98.4 % 
July 85.9 % 83.3 % 90.7 % 97.2 % 
August 87.8 % 79.6 % 90.2 % 98.3 % 
September — 80.4 % 87.2 % 96.9 % 
October — 76.4 % 86.1 % 91.2 % 
November — 77.6 % 85.3 % 94.3 % 
December — 79.5 % 87.5 % 94.4 % 

Utilization of operable capacity in barrels/calendar day from Att. 24. PADD 5 includes AK, AZ, CA, HI, NV, OR, and 
WA.  Pre-COVID data for the same month in 2010–2019 accounts for seasonal and interannual variability.  

 
89 CEC Fuel Watch (Att. 20).  
90 USEIA Refinery Capacity by Individual Refinery. Data as of Jan 1, 2021; U.S. Energy Information 
Administration: Washington, D.C. www.eia.gov/petroleum/refinerycapacity Appended hereto as Attachment 23.  
91 USEIA Refinery Utilization and Capacity. PADD 5 data as of Sep 2021. U.S. Energy Information Administration: 
Washington, D.C. www.eia.gov/dnav/pet/pet_pnp_unc_dcu_r50_m.htm Appended hereto as Attachment 24. 
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Spare California refining capacity during this period when fuels demand increased to reach pre-

COVID levels and crude processing at the Marathon Martinez refinery was shut down (222,000 

to 305,000 b/cd) exceeded the total 120,200 b/cd crude capacity of the Phillips 66 refinery.92  

Thus, the project could not fully alleviate the growing condition of overcapacity that drives 

refined fuels export emission-shifting; rather, it would produce and sell an unprecedented 

amount of California-targeted HEFA diesel into the California fuels market.  

Accordingly, the project can be expected to worsen in-state petroleum refining overcapacity, and 

hence the emission shift, by adding a very large volume of HEFA diesel to the California liquid 

combustion fuels mix.  Indeed, maximizing additional “renewable” fuels production for the 

California market is a project objective.93  The DEIR, however, does not disclose or evaluate this 

causal factor for the observed emission-shifting impact of recent “renewable” diesel additions.  

2.3 The DEIR Does Not Describe or Evaluate Project Design Specifications That Could 
Cause and Contribute to Significant Emission-shifting Impacts 

Having failed to describe the unique capabilities and limitations of the proposed biofuel 

technology (§§ 1.1.1, 1.1.2), the DEIR does not evaluate how fully integrating renewable diesel 

into petroleum fuels refining, distribution, and combustion infrastructure could worsen emission 

shifting by more directly tethering biofuel addition here to petroleum fuel refining for export.  

Compounding its error, the DEIR does not evaluate the impact of another basic project design 

specification—project fuels production capacity.  The DEIR does not estimate how much HEFA 

diesel the project could add to the existing statewide distillates production oversupply, or how 

much that could worsen the emission shifting impact.  Had it done so, using readily available 

state default factors for the carbon intensities of these fuels, the County could have found that the 

project would likely cause and contribute to significant climate impacts.  See Table 7 below. 

Accounting for yields on feeds targeting renewable diesel94 and typical feed and fuel densities 

shown in Table 7, operating below capacity at 55,000 b/d the project could make approximately 

1.86 million gallons per day of renewable diesel, resulting in export of the equivalent petroleum 

 
92 Though USEIA labels the San Francisco Refinery site as Rodeo, both the Rodeo Facility and the Santa Maria 
Facility capacities are included in the 120,200 barrels/calendar day (b/cd) cited: USEIA Refinery Capacity by 
Individual Refinery (Att. 23).  
93 DEIR p. 3-22. 
94 Pearlson et al., 2013. A techno-economic review of hydroprocessed renewable esters and fatty acids for jet fuel 
production. Biofuels, Bioprod. Bioref. 7: 89–96. DOI: 10.1002/bbb.1378. Appended hereto as Attachment 25. 
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distillates volume.  State default factors for full fuel chain “life cycle” emissions associated with 

the type of renewable diesel proposed account for a range of potential emissions, from lower 

emission (“residue”) to higher emission (“crop biomass”) feeds, which is shown in the table.95  

The net emission shifting impact of the project based on this range of factors could thus be 

approximately 3.96 to 5.72 million metric tons (Mt) of CO2e emitted per year.  Table 7.  Those 

potential project emissions would exceed the 10,000 metric tons per year (0.01 Mt/year) 

significance threshold in the DEIR by 395 to 571 times.   

A conservative estimate of net cumulative emissions from this impact of the currently proposed 

biofuel refinery projects in the County, if state goals to replace all diesel fuels are achieved more 

quickly than anticipated, is in the range of approximately 74 Mt to 107 Mt over ten years. Id.  

 
 
 
Table 7.   Potential GHG Emission Impacts from Project-induced Emission Shifting: Estimates  
                 Based on Low Carbon Fuel Standard Default Emission Factors.   

RD: renewable diesel    PD: petroleum distillate   CO2e: carbon dioxide equivalents    Mt: million metric tons 

Estimate Scope Phillips 66 Project Marathon Project Both Projects 
 

Fuel Shift (millions of gallons per day) a    

  RD for in-state use 1.860 1.623 3.482 
  PD equivalent exported 1.860 1.623 3.482 
 

Emission factor (kg CO2e/galllon) b    

  RD from residue biomass feedstock 5.834 5.834 5.834 
  RD from crop biomass feedstock 8.427 8.427 8.427 
  PD (petroleum distillate [ULSD factor]) 13.508 13.508 13.508 
 

Fuel-specific emissions (Mt/year) c    

  RD from residue biomass feedstock 3.96 3.46 7.42 
  RD from crop biomass feedstock 5.72 4.99 10.7 
  PD (petroleum distillate) 9.17 8.00 17.2 
 

Net emission shift impact d    

  Annual minimum  (Mt/year) 3.96 3.46 7.42 
  Annual maximum (Mt/year) 5.72 4.99 10.7 
  Ten-year minimum  (Mt) 39.6 34.6 74.2 
  Ten-year maximum (Mt) 57.2 49.9 107 

a. Calculated based on DEIR project feedstock processing capacities,* yield reported for refining targeting HEFA diesel by 
Pearlson et al., 2013, and feed and fuel specific gravities of 0.916 and 0.775 respectively.  b. CARB default emission factors 
from tables 2, 4, 7-1, 8 and 9, Low Carbon Fuel Standard Regulation, CCR §§ 95484–95488.  c. Fuel-specific emissions are the 
products of the fuel volumes and emission factors shown.  d. The emission shift impact is the net emissions calculated as the 
sum of the fuel-specific emissions minus the incremental emission from the petroleum fuel v. the same volume of the biofuel.  
Net emissions are thus equivalent to emissions from the production and use of renewable diesel that does not replace petroleum 
distillates, as shown.  Annual values compare with the DEIR significance threshold (0.01 Mt/year); ten-year values provide a 
conservative estimate of cumulative impact assuming expeditious implementation of State goals to replace all diesel fuels.  
* Phillips 66 Project data calculated at 55,000 b/d feed rate, less than its proposed 80,000 b/d project feed capacity. 

 
95 Low Carbon Fuel Standard Regulation, tables 2, 4, 7-1, 8 and 9. CCR §§ 95484–95488.  
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2.4 The DEIR Does Not Consider Air Quality or Environmental Justice Impacts From 
GHG Co-Pollutants that Could Result from Project Emission Shifting 

Having neglected to consider emission shifting that could result from the project, the DEIR does 

not evaluate air quality or environmental justice impacts that could result from GHG co-

emissions.  Had it considered the emission-shifting impact the County could have evaluated 

substantial relevant information regarding potential impacts of GHG co-pollutants.   

Among other relevant available information: Pastor and colleagues found GHG co-pollutants 

emissions of particulate matter from large industrial GHG emitters in general, and refineries in 

particular, result in substantially increased emission burdens in low-income communities of color 

throughout the state.96  Clark and colleagues found persistent disparately elevated exposures to 

refined fuels combustion emissions among people of color along major roadways in California 

and the U.S.97  Zhao and colleagues showed that exposures to the portion of those emissions that 

could result from climate protection decisions to use more biofuel, instead of more electrification 

of transportation among other sectors, would cause very large air pollution-induced premature 

death increments statewide.98   

Again, however, the DEIR did not evaluate these potential project emission-shifting impacts.  

CONCLUSION: A reasonable potential exists for the project to result in significant climate and 

air quality impacts by increasing the production and export of California-refined fuels instead of 

replacing petroleum fuels.  This impact would be related to the particular type and use of biofuel 

proposed.  Resultant greenhouse gases and co-pollutants would emit in California from excess 

petroleum and biofuel refining, and emit in California as well as in other states and nations from 

petroleum and biofuel feedstock extraction and end-use fuel combustion.  The DEIR does not 

identify, evaluate, or mitigate these significant potential impacts of the project.  

 
96 Pastor et al., 2010. Minding the Climate Gap: What's at stake if California's climate law isn't done right and right 
away; College of Natural Resources, Department of Environmental Science, Policy, and Management, University of 
California, Berkeley: Berkeley, CA; and Program for Environmental and Regional Equity, University of Southern 
California: Los Angeles, CA.  Appended hereto as Attachment 26.  
97 Clark et al, 2017. Changes in transportation-related air pollution exposures by race-ethnicity and socioeconomic 
status: Outdoor nitrogen dioxide in the United States in 2000 and 2010. Environmental Health Perspectives 097012-
1 to 097012-10. 10.1289/EHP959. Appended hereto as Attachment 27.  
98 Zhao et al., 2019. Air quality and health co-benefits of different deep decarbonization pathways in California. 
Environ. Sci. Technol. 53: 7163–7171. DOI: 10.1021/acs.est.9b02385. Appended hereto as Attachment 28.  
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3. THE DEIR DOES NOT PROVIDE A COMPLETE OR ACCURATE ANALYSIS 
OF PROCESS HAZARDS AND DOES NOT IDENTIFY, EVALUATE, OR 
MITIGATE SIGNIFICANT POTENTIAL PROJECT HAZARD IMPACTS 

Oil refining is an exceptionally high-hazard industry in which switching to a new and different 

type of oil feed has known potential to introduce new hazards, intensify existing hazards, or both.  

Switching from crude petroleum to HEFA feedstock refining introduces specific new hazards 

that could increase the incidence rate of refinery explosions and uncontrolled fires, hence the 

likelihood of potentially catastrophic consequences of the project over its operational duration.  

The DEIR does not identify, evaluate, or mitigate these specific process hazards or significant 

potential process hazard impacts.  A series of errors and omissions in the DEIR further obscures 

these process hazards and impacts.    

3.1 The DEIR Does Not Provide a Complete or Accurate Analysis of Project Hazards 

The DEIR states that its process hazard analysis “approach involves examining the potential 

hazards produced by the inventory of hazardous materials and comparing the baseline with the 

Project level of hazardous materials use and storage.”99  This comparison is further limited to 

“how readily the material produces a vapor cloud and how readily the material will ignite and 

burn,”100 and to comparing only raw feedstocks or finished refined products.101  The DEIR then 

concludes that project feedstocks present substantially lower hazards, “do not end up producing 

as much lighter-ends at the refinery for storage and processing ... [and] in general, the Project 

would present less hazards to the public and the impacts would be less than significant.”102      

However, this DEIR analysis is incomplete and inaccurate in ways that obscure rather than 

identify potential process hazard impacts.  In the first instance, its comparison of raw feeds and 

finished products omits consideration of explosive and flammable mixtures of semi-processed 

hydrocarbons and hydrogen at high temperature and extreme pressure in project hydro-

conversion reactors.103  This alone shows the DEIR conclusion regarding project process hazards 

to be unsupported.  Yet it is but one omission from the DEIR hazards analysis.  The DEIR does 

 
99 DEIR p. 4.9-321. 
100 DEIR p. 4.9-336.  
101 DEIR p. 4.9-337, Table 4.9-5 (hydrogen; methane; propane; gasoline; jet fuel; diesel fuel; un-weathered light, 
medium, and heavy crude oil; crude bitumen; cooking oil; and Grade 1 Tallow). 
102 DEIR p. 338.  
103 See subsections 1.2 and 1.3 herein above.  
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not include, and does not report substantively on results from, any of several standard process 

hazard analysis requirements applicable to petroleum crude refining.  

The DEIR did not include or report substantive results of any Process Hazard Analysis (PHA);104 

Hierarchy of Hazard Controls Analysis; Inherent Safety Measure analysis; recommendations to 

prioritize inherent safety measures and then include safeguards as added layers of protection 

from any potential project process hazard, or Management of Change (MOC) to manage 

potential hazards of process change105 during the proposed feedstock switch.   

Although the DEIR mentions some of these standard refinery process safety requirements and 

safeguards, its description of them is incomplete.  PHA, Hierarchy of Hazard Controls Analysis, 

and Inherent Safety Measure, Safeguard, and Layer of Protection analyses are a sequence of 

rigorous formal analyses.  Together they are designed to identify and evaluate specific hazards in 

specific processes and processing systems, ensure that the most effective types of measures 

which can eliminate each identified hazard are prioritized, then add safeguards, in declining 

order of effectiveness, to reduce any remaining hazard.106     

PHAs seek to identify and evaluate the potential severity of specific hazards in specific project 

processes or processing systems.107  These are the types of hazards the DEIR analysis method 

cannot identify, as discussed above.  Hierarchy of Hazard Controls Analysis then seeks to ensure 

Inherent Safety Measures, designed to eliminate specific hazards and thus the most effective type 

of process hazard mitigation, are prioritized to the maximum extent feasible.108  In contrast, the 

DEIR analysis fails to identify process hazards evidenced by proposed project use of “safety” 

flaring,109 evaluate the significance of hazardous releases from flaring, or analyze mitigation 

measures which may be necessary in addition to the flaring safeguard and could reduce flaring.    

The DEIR could have used an appropriate and established standard method to identify, evaluate, 

and analyze ways to lessen or avoid process hazards that could result from the project.  Had it 

done so significant process hazards could have been identified, as discussed below.    

 
104 A PHA is a hazard evaluation to identify, evaluate, and control the hazards involved in a process. 
105 See California refinery process safety management regulation, CCR § 5189.  
106 Id.  
107 Id.  
108 Id.  
109 DEIR p. 3-17. 
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3.2 The DEIR Does Not Identify or Evaluate Significant Process Hazard Impacts, 
Including Refinery Explosions and Fires, That Could Result from the Project 

Had the DEIR provided a complete and accurate process hazard evaluation the County could 

have identified significant impacts that would result from project process hazards.110  

3.2.1 The DEIR does not disclose or evaluate available information which reveals that the 
project could increase refinery explosion and fire risks compared with crude refining 

After a catastrophic pipe failure ignited in the Richmond refinery sending 15,000 people to 

hospital emergency rooms, a feed change was found to be a causal factor in that disaster—and 

failures by Chevron and public safety officials to take hazards of that feed change seriously were 

found to be its root causes.  The oil industry knew that introducing a new and different crude into 

an existing refinery can introduce new hazards.  More than this, as it has long known, side effects 

of feed processing can cause hazardous conditions in the same types of hydro-conversion units 

now proposed to be repurposed for HEFA biomass feeds, and feedstock changes are among the 

most frequent causes of dangerous upsets in these hydro-conversion reactors.111     

Differences between the new biomass feedstock proposed and crude oil are more extreme than 

those among crudes which Chevron ignored the hazards of before the August 2012 disaster in 

Richmond, and involve oxygen in the feed, rather than sulfur as in that disaster.  This categorical 

difference between oxygen and sulfur, rather than a degree of difference in feed sulfur content, 

risks further minimizing the accuracy, or even feasibility, of predictions based on historical data.  

At 10.8–11.5 wt. %, HEFA feeds have very high oxygen content, while the petroleum crude fed 

to refinery processing has virtually none.112  Carbonic acid forms from that oxygen in HEFA 

processing.113  Carbonic acid corrosion is a known hazard in HEFA processing.114  But this 

corrosion mechanism, and the specific locations it attacks in the refinery, differ from those of the 

sulfidic corrosion involved in the 2012 Richmond incident.  Six decades of industry experience 

with sulfidic corrosion cannot reliably guide—and could misguide—the refiner as it attempts to 

find, then fix, damage from this new hazard before it causes equipment failures.115  

110 My recent work has included in-depth review and analysis of process hazards associated with crude-to-biofuel 
refinery conversions; summaries of this work are excerpted from Karras, 2021a (Att. 2) in §§ 3.2.1–3.2.5 herein.  
111 Karras, 2021a (Att. 2).  
112 Id. 
113 Chan, 2020. Converting a Petroleum Diesel Refinery for Renewable Diesel; White Paper / Renewable Diesel. 
Burns McDonnell. www.burnsmcd.com.  Appended hereto as Attachment 29. 
114 Id. 
115 Karras, 2021a (Att. 2).   
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Worse, high-oxygen HEFA feedstock can boost hydrogen consumption in hydro-conversion 

reactors dramatically.  That creates more heat in reactors already prone to overheating in 

petroleum refining.  Switching repurposed hydrocrackers and hydrotreaters to HEFA feeds 

would introduce this second new oxygen-related hazard.116   

A specific feedback mechanism underlies this hazard.  The hydro-conversion reactions are 

exothermic: they generate heat.117 118 119  When they consume more hydrogen, they generate 

more heat.120  Then they get hotter, and crack more of their feed, consuming even more 

hydrogen,121 122  so “the hotter they get, the faster they get hot.”123  And the reactions proceed at 

extreme pressures of 600–2,800 pound-force per square inch,124 so the exponential temperature 

rise can happen fast.   

Refiners call these runaway reactions, temperature runaways, or “runaways” for short.  Hydro-

conversion runaways are remarkably dangerous.  They have melted holes in eight-inch-thick, 

stainless steel, walls of hydrocracker reactors,125 and worse.  Consuming more hydrogen per 

barrel in the reactors, and thereby increasing reaction temperatures, HEFA feedstock processing 

can be expected to increase the frequency and magnitude of runaways.126  

High temperature hydrogen attack or embrittlement of metals in refining equipment with the 

addition of so much more hydrogen to HEFA processing is a third known hazard.127  And given 

the short track record of HEFA processing, the potential for other, yet-to-manifest, hazards 

cannot be discounted.128     

 
116 Id.  
117 Robinson and Dolbear, 2007. Commercial Hydrotreating and Hydrocracking. In: Hydroprocessing of heavy oils 
and residua. Ancheyta, J., and Speight, J., eds. CRC Press, Taylor & Francis Group: Boca Raton, FL. ISBN-13: 978-
0-8493-7419-7.  Appended hereto as Attachment 30.  
118 van Dyk et al., 2019. Potential synergies of drop-in biofuel production with further co-processing at oil refineries. 
Biofuels Bioproducts & Biorefining 13: 760–775. DOI: 10.1002/bbb.1974. Appended hereto as Attachment 31.  
119 Chan, 2020 (Att. 29).  
120 van Dyk et al., 2019 (Att. 31).  
121 Id.  
122 Robinson and Dolbear, 2007 (Att. 30).  
123 Id.  
124 Id.  
125 Id.  
126 Karras, 2021a (Att 2).  
127 Chan, 2020 (Att. 29).  
128 Karras, 2021a (Att. 2).  
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On top of all this, interdependence across the process system—such as the critical need for real-

time balance between hydro-conversion units that feed hydrogen and hydrogen production units 

that make it—magnifies these hazards.  Upsets in one part of the system can escalate across the 

refinery.  Hydrogen-related hazards that manifest at first as isolated incidents can escalate with 

catastrophic consequences.129   

3.2.2 The DEIR does not disclose or evaluate available information about potential 
consequences of hydrogen-related hazards that the project could worsen 

Significant and sometimes catastrophic incidents involving the types of hydrogen processing 

proposed by the project are unfortunately common in crude oil refining, as reflected in the 

following incident briefs posted by Process Safety Integrity130 report: 

• Eight workers are injured and a nearby town is evacuated in a 2018 hydrotreater reactor 
rupture, explosion and fire.  

• A worker is seriously injured in a 2017 hydrotreater fire that burns for two days and 
causes an estimated $220 million in property damage.  

• A reactor hydrogen leak ignites in a 2017 hydrocracker fire that causes extensive 
damage to the main reactor.  

• A 2015 hydrogen conduit explosion throws workers against a steel refinery structure.  
• Fifteen workers die, and 180 others are injured, in a series of explosions when 

hydrocarbons flood a distillation tower during a 2005 isomerization unit restart.  
• A vapor release from a valve bonnet failure in a high-pressure hydrocracker section 

ignites in a major 1999 explosion and fire at the Chevron Richmond refinery.   
• A worker dies, 46 others are injured, and the community must shelter in place when a 

release of hydrogen and hydrocarbons under high temperature and pressure ignites in a 
1997 hydrocracker explosion and fire at the Tosco (now Marathon) Martinez refinery.  

• A Los Angeles refinery hydrogen processing unit pipe rupture releases hydrogen and 
hydrocarbons that ignite in a 1992 explosion and fires that burn for three days.   

• A high-pressure hydrogen line fails in a 1989 fire which buckles the seven-inch-thick 
steel of a hydrocracker reactor that falls on other nearby Richmond refinery equipment.  

• An undetected vessel overpressure causes a 1987 hydrocracker explosion and fire.  

These incidents all occurred in the context of crude oil refining.  For the reasons described in this 

section, there is cause for concern that the frequency and severity of these types of hydrogen-

related incidents could increase with HEFA processing.  

 
129 Id.  
130 Process Safety Integrity Refining Incidents; accessed Feb–Mar 2021; available for download at: 
https://processsafetyintegrity.com/incidents/industry/refining.  Appended hereto as Attachment 32. 
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3.2.3 The DEIR does not disclose or evaluate the limited effectiveness of current and proposed 
safeguards against hydrogen-related hazards that the project could worsen 

Refiners have the ability to use extra hydrogen to quench, control, and guard against runaway 

reactions, a measure which has proved partially effective and appears necessary for hydro-

conversion processing to remain profitable.  As a safety measure, however, it has proved 

ineffective so often that hydro-conversion reactors are equipped to depressurize rapidly to 

flares.131 132  And that last-ditch safeguard, too, has repeatedly failed to prevent catastrophic 

incidents.  The Richmond and Martinez refineries were equipped to depressurize to flares, for 

example, during the 1989, 1997, 1999 and 2012 incidents described above.133   

3.2.4 The DEIR does not disclose or evaluate available site-specific data informing the 
frequency with which hydrogen-related hazards of the project could manifest 

In fact, precisely because it is a last-ditch safeguard, to be used only when all else fails, flaring 

reveals how frequently these hazards manifest as potentially catastrophic incidents.  Despite 

current safeguards, hydro-conversion and hydrogen-related process safety hazards which their 

HEFA conversion projects could worsen contribute to significant flaring incidents at the Phillips 

66 Rodeo and Marathon Martinez refineries frequently.       

Table 8 summarizes specific examples of causal analysis reports for significant flaring which 

show that hydrogen-related hazard incidents occurred at the refineries a combined total of 100 

times from January 2010 through December 2020.  This is a conservative estimate, since 

incidents can cause significant impact without causing environmentally significant flaring. 

Nevertheless, it represents, on average, and accounting for the Marathon plant closure since 28 

April 2020, a hydrogen-related incident frequency at one of these refineries every 39 days.134    

/  

/  

 
131 Robinson and Dolbear, 2007 (Att. 30).  
132 Chan, 2020 (Att. 29).  
133 Karras, 2021a (Att. 2).  
134 Id.; and BAAQMD Causal Analysis Reports for Significant Flaring; Bay Area Air Quality Management District: 
San Francisco, CA. Reports submitted by Phillips and former owners of the Phillips 66 San Francisco Refinery at 
Rodeo, and submitted by Marathon and formers owners of the Marathon Martinez Refinery, pursuant to BAAQMD 
Regulation 12-12-406.  Appended hereto as Attachment 33;  
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Table 8. Examples from 100 hydrogen-related process hazard incidents at the Phillips 66 Rodeo  
              and Marathon Martinez refineries, 2010–2020.   

Date a Refinery Hydrogen-related causal factors reported by the refiner a 

3/11/10 Rodeo A high-level safety alarm during a change in oil feed shuts down Unit 240 hydrocracker 
hydrogen recycle compressor 2G-202, forcing the sudden shutdown of the hydrocracker  

5/13/10 Martinez A hydrotreater charge pump bearing failure and fire forces #3 HDS hydrotreater shutdown b 

9/28/10 Martinez A hydrocracker charge pump trip leads to a high temperature excursion in hydrocracker 
reactor catalyst beds that forces sudden unplanned hydrocracker shutdown c 

2/17/11 Martinez A hydrogen plant fire caused by process upset after a feed compressor motor short forces 
the hydrogen plant shutdown; the hydrocracker shuts down on sudden loss of hydrogen 

9/10/12 Rodeo Emergency venting of hydrogen to the air from one hydrogen plant to relieve a hydrogen 
overpressure as another hydrogen plant starts up ignites in a refinery hydrogen fire  

10/4/12 Rodeo A hydrocracker feed cut due to a hydrogen makeup compressor malfunction exacerbates a 
reactor bed temperature hot spot, forcing a sudden hydrocracker shutdown d 

1/11/13 Martinez Cracked, overheated and "glowing" hydrogen piping forces an emergency hydrogen plant 
shutdown; the loss of hydrogen forces hydrocracker and hydrotreater shutdowns 

4/17/15 Martinez Cooling pumps trip, tripping the 3HDS hydrogen recycle compressor and forcing a sudden 
shutdown of the hydrotreater as a safety valve release cloud catches fire in this incident e 

5/18/15 Rodeo A hydrocracker hydrogen quench valve failure forces a sudden hydrocracker shutdown f 

5/19/15 Martinez A level valve failure, valve leak and fire result in an emergency hydrotreater shutdown 
3/12/16 Rodeo A Unit 240 level controller malfunction trips off hydrogen recycle compressor G-202, which 

forces an immediate hydrocracker shutdown to control a runaway reaction hazard g 

1/22/17 Martinez An emergency valve malfunction trips its charge pump, forcing a hydrocracker shutdown 
5/16/19 Martinez A recycle compressor shutdown to fix a failed seal valve forces a hydrocracker shutdown h 

6/18/19 Martinez A control malfunction rapidly depressurized hydrogen plant pressure swing absorbers 
11/11/19 Rodeo A failed valve spring shuts down hydrogen plant pressure swing absorbers in a hydrogen 

plant upset; the resultant loss of hydrogen forces a sudden hydrotreater shutdown i  
2/7/20 Martinez An unprotected oil pump switch trips a recycle compressor, shutting down a hydrotreater 
3/5/20 Rodeo An offsite ground fault causes a power sag that trips hydrogen make-up compressors, 

forcing the sudden shutdown of the U246 hydrocracker j 

10/16/20 Rodeo A pressure swing absorber valve malfunction shuts down a hydrogen plant; the emergency 
loss of hydrogen condition results in multiple process unit upsets and shutdowns k 

a. Starting date of the environmentally significant flaring incident, as defined by Bay Area Air Quality Management District 
Regulations § 12-12-406, which requires causal analysis by refiners that is summarized in this table.  An incident often 
results in flaring for more than one day. The 100 “unplanned” hydro-conversion flaring incidents these examples illustrate 
are provided in Attachment 33 (see Att. 2 for list). Notes b–k below further describe some of these examples with quotes 
from refiner causal reports.  b. “Flaring was the result of an 'emergency' ... the #3 HDS charge pump motor caught fire ... 
.”  c. “One of the reactor beds went 50 degrees above normal with this hotter recycle gas, which automatically triggered 
the 300 lb/minute emergency depressuring system.”  d. “The reduction in feed rates exacerbated an existing temperature 
gradient ...higher temperature gradient in D-203 catalyst Bed 4 and Bed 5 ... triggered ... shutdown of Unit 240 Plant 2.”  
e. “Flaring was the result of an Emergency. 3HDS had to be shutdown in order to control temperatures within the unit as 
cooling water flow failed.”  f. “Because hydrocracking is an exothermic process ... [t]o limit temperature rise... [c]old 
hydrogen quench is injected into the inlet of the intermediate catalyst beds to maintain control of the cracking reaction.”  
g. “Because G-202 provides hydrogen quench gas which prevents runaway reactions in the hydrocracking reactor, 
shutdown of G-202 causes an automatic depressuring of the Unit 240 Plant 2 reactor ... .”  h. “Operations shutdown the 
Hydrocracker as quickly and safely as possible.”  i. “[L]oss of hydrogen led to the shutdown of the Unit 250 Diesel 
Hydrotreater.”  j. “U246 shut down due to the loss of the G-803 A/B Hydrogen Make-Up compressors.”   
k. “Refinery Emergency Operating Procedure (REOP)-21 'Emergency Loss of Hydrogen' was implemented.”  
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Sudden unplanned or emergency shutdowns of major hydro-conversion or hydrogen production 

plants occurred in 84 of these 100 reported process safety hazard incidents.135  Such sudden 

forced shutdowns of both hydro-conversion and hydrogen production plants occurred in 22 of 

these incidents.136  In other words, incidents escalated to refinery-level systems involving 

multiple plants frequently—a foreseeable consequence, given that both hydro-conversion and 

hydrogen production plants are susceptible to upset when the critical balance of hydrogen 

production supply and hydrogen demand between them is disrupted suddenly.  In four of these 

incidents, consequences of underlying hazards included fires in the refinery.137     

3.2.5 The DEIR did not identify significant hydrogen-related process hazard impacts that could 
result from the project 

Since switching to HEFA refining is likely to further increase the frequency and magnitude of 

these already-frequent significant process hazard incidents, and flaring has proven unable to 

prevent every incident from escalating to catastrophic proportions, catastrophic consequences of 

HEFA process hazards are foreseeable.138  The DEIR did not identify, evaluate, or mitigate these 

significant potential impacts of the project.  

3.2.6 The DEIR did not identify or evaluate the potential for deferred mitigation of process 
hazards to foreclose currently feasible hazard prevention measures 

As the U.S. Chemical Safety Board found in its investigation of the 2012 Richmond refinery fire: 

“It is simpler, less expensive, and more effective to introduce inherently safer features during the 

design process of a facility rather than after the process is already operating. Process upgrades, 

rebuilds, and repairs are additional opportunities to implement inherent safety concepts.”139  

Thus, licensing or building the project without first specifying inherently safer features to be 

built into it has the potential to render currently feasible mitigation measures infeasible at a later 

date.  The DEIR does not address this potential.  Examples of specific inherently safer measures 

which the DEIR could have but did not identify or analyze as mitigation for project hazard 

impacts include, but are not limited to, the following: 

 
135 Karras, 2021a (Att. 2); BAAQMD Causal Analysis Reports for Significant Flaring (Att. 33).  
136 Karras, 2021a (Att. 2); BAAQMD Causal Analysis Reports for Significant Flaring (Att. 33). 
137 Karras, 2021a (Att. 2); BAAQMD Causal Analysis Reports for Significant Flaring (Att. 33). 
138 Karras, 2021a (2021).  
139 CSB, 2015 (Att. 7). 
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Feedstock processing hazard condition.  The County could adopt a project condition to forgo or 

minimize the use of particularly high process hydrogen demand feedstocks.  Since increased 

process hydrogen demand would be a causal factor for the significant process hazard impacts  

(§§ 3.2.1–3.2.5) and some HEFA feedstocks increase process hydrogen demand significantly 

more than other others (§§ 1.2.2, 1.3.1), avoiding feedstocks with that more hazardous 

processing characteristic would lessen or avoid the hazard impact.   

Product slate processing hazard condition.  The County could adopt a project condition to forgo 

or minimize particularly high-process hydrogen demand product slates.  Minimizing or avoiding 

HEFA refining to boost jet fuel yield, which significantly increases hydrogen demand (§§ 1.2.1, 

1.2.2), would thereby lessen or avoid further intensified hydrogen reaction hazard impacts.         

Hydrogen input processing hazard condition.  The County could adopt a project condition to 

limit hydrogen input per barrel, which could lessen or avoid the process hazard impacts from 

particularly high-process hydrogen demand feedstocks, product slates, or both.   

Hydrogen backup storage processing hazard condition.  The County could adopt a project 

condition to store hydrogen onsite for emergency backup use.  This would lessen or avoid hydro-

conversion plant incident impacts caused by the sudden loss of hydrogen inputs when hydrogen 

plants malfunction, a significant factor in escalating incidents as discussed in §§ 3.2.1 and 3.2.4.  

Rather than suggesting how or whether the subject project hazard impact could adequately be 

mitigated, the examples illustrate that the DEIR could have analyzed mitigation measures that 

are feasible now, and whether deferring those measures might render them infeasible later.  

3.3 Uncertain Degree of Project Safety Oversight 

Of additional concern, it is not clear at present whether the process safety requirements currently 

applicable to petroleum refineries in California will be fully applicable requirements applied to 

the proposed biofuel refinery, and the DEIR does not disclose this uncertainty.  

CONCLUSION: There is a reasonable potential for the proposed changes in refinery feedstock 

processing to result in specific hazard impacts involving hydro-conversion processing, including 

explosion and uncontrolled refinery fire, in excess of those associated with historic petroleum 

crude refining operations.  The DEIR did not identify, evaluate, or mitigate these significant 

process hazard impacts that could result from the project.    
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4. AIR QUALITY AND HAZARD RELEASE IMPACTS OF PROJECT FLARING 
THAT AVAILABLE EVIDENCE INDICATES WOULD BE SIGNIFICANT ARE 
NOT IDENTIFIED, EVALUATED, OR MITIGATED IN THE DEIR  

For the reasons discussed above, the project would introduce new hazards that can be expected to 

result in new hazard incidents that involve significant flaring, and would be likely increase the 

frequency of significant flaring.  Based on additional available evidence, the episodic releases of 

hazardous materials from flares would result in acute exposures to air pollutants and significant 

impacts.  The DEIR does not evaluate the project flaring impacts or their potential significance 

and commits a fundamental error which obscures these impacts.  

4.1 The DEIR Did Not Evaluate Environmental Impacts of Project Flaring 

Use of refinery flare systems—equipment to rapidly depressurize process vessels and pipe their 

contents to uncontrolled open-air combustion in flares—is included in the project.140  The DEIR 

acknowledges this use of flaring to partially mitigate process hazard incidents141 and that the 

flares emit combusted gases.142  However, the DEIR does not discuss potential environmental 

impacts of project flaring anywhere in its 628 pages.  The DEIR does not disclose or mention 

readily available data showing frequently recurrent significant flaring at the refinery that is 

documented and discussed in §3.2.4 above, or any other site-specific flare impact data.  This 

represents an enormous gap in its environmental analysis.  

4.2 The DEIR Did Not Identify, Evaluate, or Mitigate Significant Potential Flare 
Impacts That Could Result from the Project 

Had the DEIR assessed available flare frequency, magnitude and causal factors information, the 

County could have found that project flaring impacts would be significant, as discussed below.  

4.2.1 The DEIR did not consider incidence data that indicate the potential for significant 
project flaring impacts 

Flaring emits a mix of many toxic and smog forming air pollutants—particulate matter, 

hydrocarbons ranging from polycyclic aromatics to methane, sulfur dioxide, hydrogen sulfide, 

and others—from partially burning off enormous gas flows.  Most of the 100 significant flaring 

incidents documented and described in subsection 3.2.4 above flared more than two million 

 
140 DEIR p. 3-29. 
141 DEIR pp. 3-15, 3-17. 
142 DEIR p. 3-17. 
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standard cubic feet (SCF) of vent gas each, and many flared more than ten million SCF.143  The 

plumes cross into surrounding communities, where people experience acute exposures to flared 

pollutants repeatedly, at levels of severity and at specific locations which vary with the specifics 

of the incident and atmospheric conditions at the time when flaring recurs.   

In 2005, flaring was linked to episodically elevated localized air pollution by analyses of a 

continuous, flare activity-paired, four-year series of hourly measurements in the ambient air near 

the fence lines of four Bay Area refineries.144  By 2006, the regional air quality management 

district independently confirmed the link, assessed community-level impacts, and set 

environmental significance thresholds for refinery flares.145 146  These same significance 

thresholds were used to require Phillips 66 and Marathon to report the flare incident data 

described in subsection 3.2.4 and in this subsection above.147 148  

Thus, each of the hundred hydrogen-related flaring incidents since 2010 at the Phillips 66 Rodeo 

and Marathon Martinez refineries individually exceeded a relevant significance threshold for air 

quality.  New hazard incidents, and hence flare incidents, can be expected to result from 

repurposing the same process units that flared without removing the underlying causes for that 

flaring, which is what implementing the project would do.149  Consequently, the proposed project 

can be expected to result in significant episodic air pollution impacts.   

4.2.2 The DEIR did not consider causal evidence that indicates project flare incident rates have 
the potential to exceed those of historic petroleum crude refining 

Further, the project would do more than repurpose the same process units that flare without 

removing the underlying causes for that flaring.  The project would switch to new and very 

different feeds with new corrosion and mechanical integrity hazards, new chemical hydrogen 

 
143 Karras, 2021a (Att. 2).  
144 Karras and Hernandez, 2005. Flaring Hot Spots: Assessment of episodic local air pollution associated with oil 
refinery flaring using sulfur as a tracer; Communities for a Better Environment: Oakland and Huntington Park, CA. 
Appended hereto at Attachment 34.  
145 Ezersky, 2006. Staff Report: Proposed Amendments to Regulation 12, Miscellaneous Standards of Performance, 
Rule 12, Flares at Petroleum Refineries; 3 March 2006. Planning and Research Division, Bay Area Air Quality 
Management District: San Francisco, CA.  See esp. pp.  5–8, 13, 14. Appended hereto as Attachment 35.  
146 BAAQMD Regulations, § 12-12-406.  Bay Area Air Quality Management District: San Francisco, CA. See 
Regulation 12, Rule 12, at: https://www.baaqmd.gov/rules-and-compliance/current-rules 
147 Id.  
148 BAAQMD Causal Reports for Significant Flaring (Att. 33).  
149 Section 3 herein; Karras, 2021a (Att. 2).  



Phillips 66 Rodeo Refinery Project DEIR SCH #2020120330 
 

Technical Report of G. Karras 38  

demands and extremes in reaction heat runaways, in processes and systems prone to potentially 

severe damage from these very causal mechanisms; damage it would attempt to avoid by flaring.  

See Section 3.  It is thus reasonably likely that compared with historic crude refining, the new 

HEFA process hazards might more frequently manifest in refinery incidents (Id.), hence flaring.  

4.2.3 The DEIR did not assess flare impact frequency, magnitude, or causal factors  

As stated, the DEIR does not discuss potential environmental impacts of project flaring.  It does 

not disclose, discuss, evaluate or otherwise address any of the readily available data, evidence or 

information described in this subsection (§ 4.2).   

4.3 An Exposure Assessment Error in the DEIR Invalidates its Impact Conclusion and 
Obscures Project Flare Impacts  

A fundamental error in the DEIR obscures flare impacts.  The DEIR ignores acute exposures to 

air pollution from episodic releases entirely to conclude that air quality impacts from project 

refining would not be significant based only on long-term annual averages of emissions.150  The 

danger in the error may best be illustrated by example: The same mass of hydrogen sulfide 

emission into the air that people nearby breathe without perceiving even its noxious odor when it 

is emitted continuously over a year can kill people in five minutes when that “annual average” 

emits all at once in an episodic release.151  Acute and chronic exposure impacts differ.  

4.3.1 The DEIR air quality analysis failed to consider the environmental setting of the project 

An episodic refinery release can cause locally elevated ambient air pollution for hours or days 

with little or no effect on refinery emissions averaged over the year. At the same time, people in 

the plume released cannot hold their breath more than minutes and can experience toxicity due to 

inhalation exposure.  In concluding the project would cause no significant air quality impact 

without considering impacts from acute exposures to episodic releases, the DEIR did not 

properly consider these crucial features of the project environmental setting.  

/  

/  

 
150 DEIR pp. 4.3-52 through 4.3-56 and 4.3-69 through 4.3-72. See also pp. 3-37 through 3.39. 
151 Based on H2S inhalation thresholds of 0.025–8.00 parts per million for perceptible odor and 1,000–2,000 ppm for 
respiratory paralysis followed by coma and death within seconds to minutes of exposure. See Sigma-Aldrich, 2021. 
Safety Data Sheet: Hydrogen Sulfide; Merck KGaA: Darmstadt, DE. Appended hereto as Attachment 36. 
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4.3.2 The DEIR air quality analysis failed to consider toxicological principles and practices 

The vital need to consider both exposure concentration and exposure duration has been a point of 

consensus among industrial and environmental toxicologists for decades.  This consensus has 

supported, for example, the different criteria pollutant concentrations associated with a range of 

exposure durations from 1-hour to 1-year in air quality standards that the DEIR itself reports.152  

Rather than providing any factual support for concluding impacts are not significant based on 

analysis that excludes acute exposures to episodic releases, the science conclusively rebuts that 

analytical error in the DEIR.  

4.3.3 The DEIR air quality analysis failed to consider authoritative findings and standards that 
indicate project flaring would exceed a community air quality impact threshold 

Crucially, the Bay Area Air Quality Management District adopted the significance threshold for 

flaring discussed above based on one-hour measurements and modeling of flare plumes, which, 

it found, “show an impact on the nearby community.” 153  On this basis the District further found 

that its action to adopt that significance threshold “will lessen the emissions impact of flaring on 

those who live and work within affected areas.”154 Thus the factual basis for finding flaring 

impacts significant is precisely the evidence that the DEIR ignores in wrongly concluding that 

project refining impacts on air quality are not significant.   

CONCLUSION: The project is likely to result in a significant air quality impact associated with 

flaring, and has reasonable potential to worsen this impact compared with historic petroleum 

crude refining operations at the site.  The DEIR does not identify, evaluate, or analyze measures 

to lessen or avoid this significant potential impact.  

/  

/  

/ 

/ 

 
152 DEIR pp. 4.3-37, 4.3-38; tables 4.3-1, 4.3-2. 
153 Ezersky, 2006 (Att. 35). 
154 Id.  
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5. THE DEIR OBSCURES THE SIGNIFICANCE OF PROJECT IMPACTS BY 
ASSERTING AN INFLATED ALTERNATIVE BASELINE WITHOUT 
FACTUAL SUPPORT 

Finding the San Francisco Refining Complex (SFC)155 emitted at lower than historic rates in 

2020, the DEIR compares project impacts with near-term future conditions based on historic 

emissions.156  Its baseline does not represent existing conditions when the project was proposed; 

it looks backward for snapshots of historic conditions to compare with project impacts.   

The DEIR argues that its backward-looking baseline better represents future conditions than 

2020 due to COVID-19.157  But it provides no factual support for assuming that COVID-19 

caused all of the SFC crude rate cut in 2020, or that the past represents the future.  The DEIR 

baseline analysis does not disclose, accurately describe, or evaluate available evidence that a 

worsening crude supply limitation, unique to the SFC, forced it to cut feed rate.  As a result the 

DEIR compares project impacts with an inflated baseline, which obscures the significance of 

project impacts, and causes its environmental impacts evaluation to be inaccurate.  

5.1 The DEIR Baseline Analysis Does Not Provide or Evaluate a Complete or Accurate 
Description of the Unique SFC Configuration and Setting Which Affect Baseline 
Operations by Creating a Unique Feedstock Supply Limitation   

5.1.1 The DEIR baseline analysis provides an incomplete, inaccurate and misleading 
description of the unique physical SFC configuration, its unique geographic setting, and 
its resultant limited access to petroleum resources for refinery feedstock  

The DEIR does not disclose, evaluate, or accurately describe the functional interdependence of 

SFC components, their unique geography, and the resultant unique limitations in accessible 

crude feedstock for the SFC.  Map 1 illustrates the unique geographic distribution of SFC 

components in relation to the landlocked crude resources that the SFC was uniquely designed to 

access for feedstock.158  The Rodeo Refining Facility (RF) of the SFC (“A” in Map 1) receives 

most of its oil feed as crude from San Joaquin Valley oilfields (“E”) that is blended with, and 

crucially, thinned by, oils processed in its Santa Maria Refining Facility (SMF) (“B”) from crude 

that its pipeline system collects from offshore (“C”) and onshore (“D”) Central Coast oilfields.   

 
155 The San Francisco Refining Complex (SFC) includes its Rodeo Refining Facility (RF), Santa Maria Refining 
Facility (SMF) and pipelines that feed crude to the SMF and crude blended with semi-refined oil to the RF.  
156 DEIR pp. 3-37 through 3-39; see also pp. 3-21, 5-12. Note that the DEIR picks different historic baseline periods 
for comparison with refinery (2019) and marine vessel (2017–2019) emissions.  
157 Id.  
158 Map 1 is only approximately to scale, but otherwise consistent with facility and pipeline maps in the DEIR. 
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The SMF (“B”) has no seaport access to import foreign or Alaskan crude via marine vessels159 

which other refineries rely on for most of the crude refined statewide.160  It receives crude only 

via its locally-connected pipeline, limiting its access to crude from outside the local area almost 

entirely.161  Onshore oilfields in San Luis Obispo, northern Santa Barbara and southern Monterey 

counties (“D”) feed the SMF through the local pipeline system, either via other local pipelines 

connected to it or via trucks unloading into a pump station, which is limited to roughly half of 

the SMF capacity.162  Outer Continental Shelf (OCS) oilfields off northern Santa Barbara County 

supplied up to 85% of SMF crude as of 2014,163 but that 85% came from only a few OCS fields 

(“C”) which had pipeline connections to the local SMF pipeline system (“L-300”).164     

The DEIR does not disclose the lack of SMF seaport access—which crucially limits its feed 

access almost entirely to local OCS and onshore crude—then obscures the larger effect of this on 

 
159 SLOC, 2014. Phillips 66 Company Rail Spur Extension and Crude Unloading Project Revised Public Draft 
Environmental Impact Report; prepared for San Luis Obispo County (SLOC) by Marine Research Specialists 
(MRS). October 2014. SCH# 2013071028. Excerpt including title page and project description. Appended hereto as 
Attachment 37.  
160 Crude Oil Sources for California Refineries; California Energy Commission: Sacramento, CA. (CEC, 2021a). 
Appended hereto as Attachment 38.  
161 SLOC, 2014 (Att. 37).   
162 Id.  
163 Id.  
164 These OCS oilfields that the SMF could historically or currently access via pipelines are the Point Pedernales, 
Point Arguello, Hondo, Pescado, and Sacate fields. See BOEM, 2021b (map appended hereto as Attachment 44). 



Phillips 66 Rodeo Refinery Project DEIR SCH #2020120330 
 

Technical Report of G. Karras 42  

the project baseline through clear error in its setting description.  SFC pipeline system Line 100 

(“L-100” in Map 1) runs from Kern County oilfields in the San Joaquin Valley (“E”) north to the 

junction with Line 200 from the SMF and Line 400 to the RF, where the Kern crude and semi-

refined SMF output flow north through Line 400 to the RF.165  But the DEIR describes Line 100 

as directly supplying the SMF: “Two other pipelines—Line 100 and Line 300—connect the 

Santa Maria Site to crude oil collection facilities elsewhere in California ... [including] Kern 

County ... .”  DEIR at 3-21 (emphasis added).  This clear error in the DEIR obscures the fact that 

the SMF lacks economic access to San Joaquin oilfields—and further obscures the mix of oils 

flowing through Line 400 to the RF.   

These existing conditions in the project setting that the DEIR omits or describes inaccurately 

have a profound systemic effect on the project baseline.  Instead of pipeline access to the largest 

regional crude resource in California166 as the DEIR wrongly describes, the SMF lacks both that 

access, and seaport access to imports that provide the largest source of crude refined statewide,167 

which the DEIR also fails to disclose.  That doubly limited access makes SMF operations 

exceptionally vulnerable to loss of local crude supply.  The systemic effect has to do with how 

changes in the mix of San Joaquin Valley crude and semi-refined oils from the SMF flowing to 

the RF—that mix in the pipe to the RF being a fact the error in the DEIR described above also 

obscures—could limit crude supply for the RF.  

The DEIR states that the entire pipeline system would shutter in place when the SMF closes, 

providing that conclusion as a reason for the “transitional” increase in permitted crude inputs to 

the RF through its marine terminal.  It further concludes that continued crude refining would be 

infeasible at the RF if the RF loses access to crude and semi-refined oils from the SMF and 

pipeline system.168  Although the DEIR does not explain this, a reason the pipeline system may 

not continue to function after closure of the SMF is that lines 100 and 400 cannot physically 

 
165 Careful review of DEIR Figure 3-5 confirms this description of pipeline flows, once the reader knows that crude 
does not flow to the SMF through Line 200. Without knowing that, however, the erroneous assertion in the text on 
page 3-21 of the DEIR and its Figure 3-5 can only be viewed to make sense together by assuming the opposite.   
166 San Joaquin Valley extraction in District 4 (Kern, Tulare, and Inyo counties) comprised 71% of California crude 
extracted, 445% more than any other oil resource district in the state, in 2017. See DOGGR, 2017. 2017 Report of 
California Oil and Gas Production Statistics; California Department of Conservation, Division of Oil, Gas, & 
Geothermal Resources: Sacramento, CA. Appended hereto as Attachment 39.  
167 CEC, 2021a (Att. 38).  
168 DEIR p. 5-3.  
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function effectively without input from the SMF.  The less viscous SMF output169 thins the 

viscous (thick like molasses) San Joaquin Valley Heavy crude (“E” in Map 1), enabling it to 

move efficiently through Line 400 (“L-400”) to the RF.  Loss of SMF feed input and hence Line 

400 thinning oil could effectively disable the pipeline feedstock supply for the RF.  This is the 

profound systemic effect that severely limited SMF access to crude could cause.   

Thus, the exceptional vulnerability to local crude supply loss described above is a critical 

condition affecting the SMF, RF, and entire San Francisco Refining Complex.  

No other California refinery is built to access isolated crude resources for its feed with land-

locked front-end refining hundreds of pipeline miles from its back-end refining, and no other 

faces the feed supply crisis this built-in reliance on geographically limited and finite resources 

has wrought.  The DEIR does not disclose or evaluate this crisis in its baseline analysis.  

5.2 The DEIR Baseline Analysis Does Not Disclose or Evaluate Actions by the Refiner 
and Others Which Demonstrate Their Concerns that Feedstock Supply Limitations 
Could Affect Near Term Future Refinery Operating Conditions 

Actions by Phillips 66 and others prior to and outside the project review demonstrated their 

concerns that the feedstock supply limitation discussed above could affect near-term future 

operating conditions.  The DEIR does not disclose or evaluate the actions discussed below. 

5.2.1 Phillips 66 action to expand marine vessel imports warned of refinery curtailment risk  

On 6 September 2019 Carl Perkins, then the Phillips 66 Rodeo Facility manager, wrote Jack 

Broadbent, the Executive Director of the Bay Area Air Quality Management District, offering 

“concessions” in return for advancing a proposal by the refiner to increase crude and gas oil 

imports to the RF via marine vessels.170  Perkins stated that proposal—which was never 

approved or implemented—would “greatly enhance the continued viability of the Rodeo 

Refinery if and when California-produced crude oil becomes restricted in quantity or generally 

unavailable as a refinery process input.”171  Perkins further stated that the refiner “seeks to ensure 

 
169 Naphtha, distillates and gas oil (“pressure distillate”) from crude accessed and partially refined by the SMF, then 
sent through lines 200 and 400 to the RF for gasoline, diesel, and jet fuel production.  
170 Perkins, 2019. Phillips 66 correspondence regarding Bay Area Air Quality Management District Permit 
Application No. 25608. Appended hereto as Attachment 40.  
171 Id.  
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a reliable crude oil supply for the future. If this potential process input problem is not resolved, it 

could lead to processing rate curtailments at the refinery ... .”172      

5.2.2 Army Engineers proposal to improve access to crude imports by dredging Bay  

On 17 May 2019 the U.S. Army Corps of Engineers released a Draft Environmental Impact 

Statement for its proposal to relieve a shipping bottleneck affecting the Phillips 66 RF and three 

other refineries that import crude through the San Francisco Bay by dredging to deepen some 

shipping channels between Richmond to east of Martinez (Avon).173  Benefits to the refiners 

from the proposal—which was never approved or implemented—including improved access to 

crude imports and fuels exports, but excluding the anticipated growth in their petroleum tanker 

cargoes, could have exceeded $11,300,000 per year.174 

5.2.3 Phillips 66 action to expand access to crude imports via oil trains 

Before its warning to the Bay Area Air Quality Management District described above, and 

before applying to that air district for expanded crude imports through the RF marine terminal, 

Phillips 66 sought access to new sources of crude via oil trains which would unload crude 

imported from other U.S. states and Canada at a proposed new SMF rail spur extension.175   

5.2.4 San Luis Obispo County review of proposed Phillips 66 SMF rail spur extension 

Permits for that rail spur extension were denied and it was never built.  In its review of the 

proposed rail spur, San Luis Obispo County described the limited SMF access to competitively 

priced crude.  Its report previewed, during 2014, the 2019 warning by Phillips 66 described 

herein above: “Phillips 66 would like to benefit from these competitively priced crudes.  In the 

short-term (three to five years), the availability of these competitively priced crudes would be the 

main driver ... . Production from offshore Santa Barbara County (OCS crude) has been in decline 

for a number of years. ... . In the long-term, the ... remaining life of the refinery is dependent on 

crude oil supplies, prices and overall economics.”176   

 
172 Id.  
173 ACOE, 2019, Draft Integrated General Reevaluation Report and Environmental Impact Statement, San Francisco 
Bay to Stockton, California Navigation Study. Army Corps of Engineers: Jacksonville, FL.  EIS and Appendix D to 
EIS.  Appended hereto as Attachment 41. See pp. ES-3, D-22, D-24, maps. 
174 Id. 
175 SLOC, 2014 (Att. 37).  
176 Id.   
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Other more recent actions, which the DEIR likewise does not disclose or evaluate, suggest that 

the lack of access to crude has now become acute for the SMF.  By 2017, ExxonMobil proposed 

to temporarily truck crude to the SMF, a proposal that the Santa Barbara County Planning 

Commission later voted to deny.177  Finally, Phillips 66 abandoned its proposed SMF pipeline 

replacement project in August 2020.178 This fact strongly suggests that the company’s plan to 

decommission the SMF was developed independently from the subject project, and was already 

underway before Phillips 66 filed its Application for the project with the County. 

5.3 The DEIR Does Not Disclose or Evaluate Available Data and Information That 
Confirm the Crude Supply Limitation Affects Current SFC Operating Conditions 
and Strongly Suggest the Potential for Near Term SFC Facilities Closure  

Abundant relevant data that the DEIR did not disclose or evaluate have been reported publicly by 

the state and federal governments.  Together with the data and information provided herein 

above, these data support findings that available evidence indicates crude supply limitations have 

forced SFC refining rates below historic pre-2020 conditions, and that the SFC would be more 

likely to shutter crude refining operations in the near future than return to and maintain historic 

refining rates.  Had the DEIR properly disclosed and evaluated this evidence, the County could 

have found that the comparison in the DEIR of project impacts with impacts caused at historic 

refining rates is unsupported, and inaccurate.  

5.3.1 Federal crude extraction data pertinent to the project baseline confirm a sharp decline in 
the major historic source of crude refined by the SMF  

Chart 3 illustrates U.S. Bureau of Ocean Energy Management (BOEM) crude production data179 

for OCS oilfields that the SMF historically and currently could access via pipelines connected to 

the local SMF pipeline system.180  Crude production from OCS oilfields that historically supplied 

the vast majority of SMF crude feed (§ 5.1.1) continued in steep long-term decline after the 2014 

San Luis Obispo County analysis (§ 5.2.4).  See Chart 3.  

 
177 SBC, 2021. ExxonMobil Interim Trucking for SYU Phased Restart Project Status, Description, Timeline; Santa 
Barbara County Department of Planning & Development. Website page accessed 18 November 2021. Appended 
hereto as Attachment 42.  
178 Scully, J., 2020. Phillips 66 Plans 2023 Closure of Santa Maria Refinery, Pulls Application for Pipeline Project. 
https://www.noozhawk.com/article/phillips_66_closure_of_santa_maria_refinery_planned_for_2023_20200813 
179 BOEM, 2021a. U.S. Bureau of Ocean Energy Management. Pacific Production; data  Pacific OCS Region data, 
1996–2021. https://www.data.boem.gov/Main/PacificProduction.aspx#ascii. Appended hereto as Attachment 43. 
180 BOEM, 2021b. U.S. Department of the Interior, Bureau of Safety and Environmental Enforcement/Bureau of 
Ocean Energy Management, Pacific OCS Region. Map updated May 2021. Appended hereto as Attachment 44.  
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From an annual average of approximately 146,000 b/d in 1996, OCS oil production in these 

oilfields,181 collectively, fell by 98% to approximately 3,000 b/d in 2020.182   

5.3.2 State crude refining data pertinent to the project baseline confirm that declining access to 
crude feedstock forced SFC refining rates below historic rates and, together with other 
relevant available data, strongly suggest the potential for the crude refinery to shutter  

The California Air Resources Board (CARB)183 and Geologic Energy Management Division 

(CalGEM, formerly DOGGR)184 each collected data that in combination quantify and locate the 

annual amounts of crude refined in California from each OCS and State offshore and onshore 

oilfield.   Chart 4 illustrates these state data for the annual volumes of crude refined in California 

which were derived from OCS and onshore oilfields that the SMF can access.185  

 
181 These OCS oilfields that the SMF could historically or currently access via pipelines are the Point Pedernales, 
Point Arguello, Hondo, Pescado, and Sacate fields. See BOEM, 2021b (Att. 44). 
182 BOEM, 2021a (Att. 43).  
183 CARB, various years. Calculation of Crude Average Carbon Intensity Values; California Air Resources Board: 
Sacramento, CA. In LCFS Crude Oil Life Cycle Assessment, Final California Crude Average Carbon Intensity 
Values. Accessed October 2021. https://ww2.arb.ca.gov/resources/documents/lcfs-crude-oil-life-cycle-assessment. 
Appended hereto as Attachment 45.  
184 DOGGR, 2017 (Att. 39).   
185 Based on evidence described in §§ 5.1 and 5.2 herein, Chart 4 includes all onshore and State offshore fields 
identified by DOGGR, 2017 (Att. 46) in District 3, and OCS oilfields included in Chart 3 as noted above, and 
optimistically assumes that no other California refiner competes for access to their production.   
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The falling brown curve in Chart 4 illustrates the rapid decline in total crude accessible to the 

SMF that was refined statewide since 2014.  Most importantly, its fall below the dashed red line 

indicates that this dwindling crude supply could no longer support Santa Maria Facility operation 

at or even near its design capacity.   

From approximately 73,000 b/d in 2014, total refining of Central Coast onshore, offshore, and 

OCS crude accessible to the SMF via truck and pipeline fell by 59%, to approximately 30,000 

b/d in 2020.186   

In 2019, before COVID-19, the SMF was operating at only 26,700 b/d,187 45% below its 48,950 

b/d capacity.188 189  In 2020, as accessible crude fell by roughly another 2,000 b/d,190 the SMF cut 

rate by another 1,000 b/d to 25,700 b/d,191 fully 47% below its design capacity. 

 
186 CARB, various years (Att. 45); DOGGR, 2017 (Att. 39).  
187 DEIR p. 3-21.  
188 SLOC, 2014 (Att. 37).  
189 This very low SMF refining rate in 2019 reduced SMF output to the RF and likely reduced its capacity to thin 
and enable movement of viscous San Joaquin Valley crude through Line 400 to the RF.  The County could have 
evaluated this likelihood had it requested the data to do so from Phillips 66 as necessary for project review.   
190 CARB, various years (Att. 45); DOGGR, 2017 (Att. 39). 
191 DEIR p. 3-21. 
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5.3.3 Baseline analysis errors in the DEIR inflated the project baseline, obscured the 
significance of project impacts in comparison with that inflated baseline, and resulted in a 
deficient environmental impacts evaluation    

As stated, its errors and omissions resulted in the DEIR comparing project impacts with those 

from refining crude at a greater rate than observed when the project was proposed and a greater 

rate than the SFC can reasonably be expected to reach and maintain in the near future.  

Comparing project impacts with this inflated baseline artificially reduced the significance of 

project impacts it predicted.  This erroneously reduced the significance of DEIR impact findings.  

5.4 The DEIR No Project Analysis Commits a Categorical Error that Conflates the 
Crude Supply Limitation with Fuel Supply Limits Irrelevant to Project Baseline  

Elsewhere in the DEIR it asserts that decommissioning the refinery is not the “no project” 

alternative since shuttering the refinery is infeasible at least in part because petroleum fuels 

market forces would not allow that result.  In point of fact the DEIR has it exactly backwards: 

fuels demand cannot cause a refinery to make fuels when the refinery cannot get the crude to 

make the fuels due to structural rather than market-based factors.  The DEIR commits a 

categorical error that conflates the causal factor affecting specific baseline conditions with 

another factor that is irrelevant to these specific conditions because it could not affect them.  In 

other contexts fears that imports and prices could soar without the SCF can be eased by pointing 

out that statewide refining overcapacity far exceeds its capacity (§ 2.2), but here, the DEIR fuels 

supply-demand question itself is not relevant to project baseline conditions.   

CONCLUSION: The DEIR did not disclose or evaluate abundant evidence that worsening 

crude supply losses drove the refinery feed rates below historic levels by the time the project was 

proposed.  This evidence further suggests the refinery would be more likely to close than return 

to and maintain historic crude rates in the near future.  Instead of evaluating this evidence, the 

DEIR concluded that historic conditions it explicitly found to result in more severe impacts than 

conditions at the time the project was proposed should be compared with potential impacts that 

could result from the project.  Reliance on that factually unsupported and inflated baseline would 

systematically and artificially reduce the significance of project impacts findings.  
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CONCLUSIONS 

1. The DEIR provides an incomplete, inaccurate, and truncated description of the proposed 

project.  Available information that the DEIR does not describe or disclose will be necessary for 

sufficient review of environmental impacts that could result from the project.  

2. A reasonable potential exists for the project to result in significant climate and air quality 

impacts by increasing the production and export of California-refined fuels instead of replacing 

petroleum fuels.  This impact would be related to the particular type and use of biofuel proposed.  

Resultant greenhouse gases and co-pollutants would emit in California from excess petroleum 

and biofuel refining, and emit in California as well as in other states and nations from petroleum 

and biofuel feedstock extraction and end-use fuel combustion.  The DEIR does not identify, 

evaluate, or mitigate these significant potential impacts of the project.  

3. There is a reasonable potential for the proposed changes in refinery feedstock processing to 

result in specific hazard impacts involving hydro-conversion processing, including explosion and 

uncontrolled refinery fire, in excess of those associated with historic petroleum crude refining 

operations.  The DEIR did not identify, evaluate, or mitigate these significant process hazard 

impacts that could result from the project.    

4. The project is likely to result in a significant air quality impact associated with flaring, and has 

reasonable potential to worsen this impact compared with historic petroleum crude refining 

operations at the site.  The DEIR does not identify, evaluate, or analyze measures to lessen or 

avoid, this significant potential impact.  

5. The DEIR did not disclose or evaluate abundant evidence that worsening crude supply losses 

drove the refinery feed rates below historic levels by the time the project was proposed.  This 

evidence further suggests the refinery would be more likely to close than return to and maintain 

historic crude rates in the near future.  Instead of evaluating this evidence, the DEIR concluded 

that historic conditions it explicitly found to result in more severe impacts than conditions at the 

time the project was proposed should be compared with potential impacts that could result from 

the project.  Reliance on that factually unsupported and inflated baseline would systematically 

and artificially reduce the significance of project impacts findings.  
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1. INTRODUCTION 

The Phillips 66 Company (“Phillips 66”) San Francisco Refinery (“Refinery”) is located in the 

community of Rodeo in Contra Costa County, CA. The proposed Rodeo Renewed Project (“the 

Project”) will convert the existing petroleum processing equipment and infrastructure into a 

facility that will process non-hazardous renewable feedstocks into renewable diesel fuel, 

renewable components of other transportation fuels, and renewable fuel gas. The processing 

of crude oil will be discontinued. The repurposed plant will be referred to as the Rodeo 

Facility or Facility hereafter. This application is for an Authority to Construct (ATC) permit 

and a Title V Permit Revision for the Project. 

The Project will also require a land use permit from Contra Costa County. Approval of the 

land use permit will require compliance with the California Environmental Quality Act 

(CEQA), including preparation of an Environmental Impact Report (EIR).  

Construction is currently scheduled to begin as early as the first quarter of 2022 when all 

required permits are received. Startup would occur after the completion of construction, 

which is estimated to take approximately 21 months.  

The Refinery currently has the capacity to produce approximately 120,000 barrels of 

petroleum-based products per day (bbl/day on a 12-month rolling average basis). Once the 

Project is operational, no petroleum crude oil would be processed at the Rodeo Facility. After 

the Project, the Rodeo Facility will produce up to 67,000 bbl/day, on a 12-month rolling 

average basis, of renewable fuels. To maintain current facility capacity to supply regional 

market demand for transportation fuels, including renewable and conventional fuels, the 

Rodeo Facility could receive, blend, and ship up to 40,000 bbl/day, on a 12-month rolling 

average, of gasoline and gasoline blend stocks.  

Phillips 66 is planning to utilize as much existing equipment and infrastructure as possible for 

receiving, transferring, and storing future feedstocks and products. The renewable 

feedstocks may include, but are not limited to soybean oil, tallow, used cooking oil, inedible 

corn oil, canola oil, fats, oils, and grease (FOG) and other vegetable-based oils.  

This application contains the existing and proposed process descriptions. An applicability 

determination is also included to evaluate whether existing sources affected by the Project 

should be considered altered or modified sources. An analysis of New Source Review (NSR) 

requirements applicable to new and modified sources is presented. The Project triggers Best 

Available Control Technology (BACT) for fugitive components at a new unit. The Project will 

result in an overall decrease in annual potential to emit (PTE), so emissions offsets are not 

required. The Project will not qualify either as a Federal Major Modification (as defined in 

BAAQMD Rule 2-1-234) or as a Prevention of Significant Deterioration (PSD) Project (as 

defined in BAAQMD Rule 2-2-224). Applicability of these regulations and supporting 

emissions calculations are included in this application. 

Current and future regulatory applicability is assessed in this application. This includes 

BAAQMD regulations and federal New Source Performance Standards (NSPS) and National 

Emissions Standards for Hazardous Air Pollutants (NESHAPs). Throughout this application 

text, tables referenced as Table X-X refer to in-line tables. Tables referenced as Table X 

refer to a table directly following the text. 

This application is divided into 8 sections as follows: 
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Section 1.0 – Introduction: Presents the Project and overview of the application and 

outlines the document organization. 

Section 2.0 – Process Description: Describes the Project and planned changes to process 

units. 

Section 3.0 – Air Permit Applicability: Describes the sources included in the Project. 

Section 4.0 – Applicable BAAQMD Regulations: Describes the applicable BAAQMD 

requirements for the Project. 

Section 5.0 – Applicable Federal Regulations: Describes the applicable federal 

requirements for the Project. 

Section 6.0 – Best Available Control Technology: Describes BACT applicability and 

applicable BACT analyses. 

Section 7.0 – Reasonably Available Control Technology: Describes RACT applicability 

and applicable RACT analyses. 

Section 8.0 – Federal Major Modification Applicability: Describes the federal major 

modification applicability analysis. 

 

Appendices: 

Appendix A - BAAQMD Application Forms 

Appendix B - Emissions – includes emission calculation methodology 

Appendix C - Permit Fee Calculations 
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2. PROCESS DESCRIPTION 

This section describes the current operation at the Rodeo Refinery and the proposed 

operation at the Rodeo Facility after the Project. The location of the Facility is shown in 

Figure 2-1 below. 

Figure 2-1. Refinery Location and Vicinity 

 

2.1 Existing Conditions and Facilities 

The Rodeo Refinery consists of process, storage, and support facilities (Figure 2-2) that 

produce a variety of petroleum-based products (mainly fuels) and by-products from 

petroleum crude oil and other petroleum-based feedstocks (such as pressure distillate and 

gas oils). Under existing conditions, crude oil is brought into the Rodeo Refinery via pipeline 

from elsewhere in California and via tanker vessels from domestic and foreign sources. Other 

feedstocks are required in the refining process; some are transported by pipeline from the 

Santa Maria Site, by tanker vessel, and by truck (small quantities of transmix), while others, 

such as hydrogen, are produced on-site or nearby. Tanker and barge vessels dock at the 
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Rodeo Refinery Marine Terminal, located at the northern tip of the Rodeo Site, which is 

connected to the Rodeo Refinery by pipelines. Crude oil and feedstocks are stored in tank 

farms within the Refinery until they are transferred to the refining process. The Refinery also 

produces process steam, fuel gas, and electricity for use in the refining process, and 

purchases electricity, water, and natural gas. The Refinery has the capacity to produce 

approximately 120,000 barrels of petroleum-based products per day (5.04 million gallons 

per day) via the processes shown in Figure 2-2. 

The process equipment at the Rodeo Site includes the following major units:  

• Crude Distillation Unit (U267) and Delayed Coking Unit (U200): separate crude oil into 

petroleum coke (as a by-product) and a variety of gases, heavy residuals, and 

intermediate-weight feedstocks; 

• Unicracker (U240/244/246/248): a complex of units that processes selected outputs of 

the Crude/Coker Unit into gasoline, diesel, and jet fuel distillate stocks as well as butane;  

• Ultra-Low Sulfur Diesel (ULSD) Hydrotreating Unit (U250): produces renewable and 

conventional ultra-low sulfur diesel blending stock; 

• Hydrotreating-Reformer (MP-30): a complex of process units that remove sulfur and 

nitrogen compounds from gasoline blend stocks; 

• Isomerization Unit (U228): produces a key gasoline blending stock; 

• Fractionation and Caustic Treatment (U215): produces butane and gasoline blending 

stock and removes sulfur compounds from fuel gas and butane; 

• Product Blending facility (U40/76/80): mixes blending stocks and additives to produce 

consumer-ready gasoline and diesel and delivers the products to storage tanks for 

transportation; 

• Sulfur Recovery/Amine Absorbers/Sour Water Strippers (U235/236/238): remove sulfur 

compounds and ammonia from refinery process streams; 

• Main and MP-30 Flares: safely control excess gas; and 

• Fuel Gas Center (U233): removes sulfur compounds from raw fuel gas. 

The Rodeo Refinery also includes the Steam Power Plant containing gas turbines that 

generate steam and up to 50 megawatts of electricity for refinery use, a butane storage and 

railcar loading facility near the Marine Terminal, a wastewater treatment facility (U100), a 

vapor recovery system, a hydrogen generator, the Carbon Plant Site (approximately 1.5 

miles south of the refinery in Franklin Canyon) that upgrades the petroleum coke by-product, 

and other support facilities.  

The Refinery’s products are transported out of the refinery by vessel, pipeline, truck, and 

rail. Liquid products (principally, gasoline and diesel fuel) are loaded onto tanker or barge 

vessels at the Marine Terminal via pipeline from onshore storage tanks. Gasoline, jet fuel, 

and diesel fuel are shipped by pipeline to distribution points throughout California. Butane is 

loaded onto railcars for shipment to blending facilities and other customers. 
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Figure 2-2. Pre-Project Block Flow Diagram 
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2.2 Proposed Conditions and Facilities 

To convert the Refinery into a facility that manufactures liquid transportation fuels from 

renewable feedstocks, the Project would repurpose existing refinery equipment to the extent 

possible. Figure 2-3 shows the post-project flow diagram. Two existing hydrocrackers, 

Unit 240 (S307) and Unit 246 (S434), are the process units that will be utilized for producing 

renewable diesel, renewable naphtha, and renewable jet fuel.  

There will be no physical change to any heaters at the Rodeo Facility. There is no proposed 

increase in the maximum heat input capacity or the potential to emit for any process heater. 

The heaters will be operated within permitted design parameters. 

Existing equipment and infrastructure will be used for receiving, transferring, and storing 

future renewable feedstocks and renewable products. Minimal physical changes will be 

necessary to repurpose the existing Rail Butane Loading Rack (S70 - exempt source) for 

receiving renewable feedstocks. 

Storage tank changes are detailed below in Section 2.3. Three tanks will undergo roof 

changes for feedstock storage. Tanks 100 and 153 will be converted from floating roofs to 

cone roofs and will be nitrogen blanketed. Vapors from Tank 100 will go to carbon 

adsorption. Tank 107 will have a geodesic dome installed. Tank 224 is a cone roof tank. For 

the project, Tank 224 will be connected to the Refinery’s existing vapor recovery system. 

One gasoline blend stock tank (Tank 110) will not be physically modified but will be altered 

to increase the current throughput limit. Several tanks will have service changes to 

renewable feedstocks and renewable products, but no physical changes. 

The renewable feedstocks may include, but are not limited to, soybean oil, tallow, used 

cooking oil, inedible corn oil, canola oil, FOG, and other vegetable-based oils. A new 

feedstock Pretreatment Unit (PTU) will be constructed for the Project to remove solids and 

other impurities that might harm the processing catalyst. Initially, the PTU will consist of two 

parallel processing trains that could process approximately 53,000 barrels per day (12-

month rolling average) of renewable feedstock. A third processing train will be added to the 

PTU at a later date and result in total processing capacity of approximately 80,000 barrels 

per day (12-month rolling average) of renewable feedstock at the PTU. 

Once the Project is in operation, no petroleum crude oil would be processed at the Rodeo 

Facility. Up to 80,000 barrels/day, on a 12-month rolling average, of renewable feedstocks 

could arrive at the Rodeo Facility and would be processed in the PTU. The majority of the 

time, the feedstocks treated by the PTU would be processed on-site to produce renewable 

fuels. In situations where there was excess treated feedstock produced by the PTU not 

processed on-site, this material could be exported from the refinery via the Marine Terminal. 

Unlike fossil feed, renewable feedstock has a low sulfur content. A new Unit 237 Sulfur 

Treatment Unit (STU) will be installed with abatement devices that are equipped to treat low 

sulfur off-gas. Two of the three existing Sulfur Recovery Units (Units 236 and Unit 238) will 

be shutdown; Unit 235 will remain and be used primarily as a backup to the new STU. 

The Project is expected to continue to use certain existing units, including storage tanks, 

interconnecting piping, wastewater treatment, the Steam Power Plant, some cooling towers, 

flares, loading and unloading facilities, blending and shipping facilities, and the Unit 233 Fuel 

Gas Center. 
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In addition to minor piping and other ancillary equipment changes, a summary of changes to 

the Rodeo Refinery as part of the Project are outlined be low: 

• U240 Unicracker: Replace two existing reactor vessels at end of life. Replace and modify 

existing heat exchangers. Add new process surge vessel, charge pump, minor chemical 

storage tanks and feed filters. Retray four existing distillation towers.  

• U246 Hydrocracker: Replace and modify existing heat exchangers. Add new minor 

chemical storage tanks and feed filters. Retray two existing distillation towers 

• New PTU: Install new equipment (3 parallel processing trains) to decontaminate and 

condition the renewable feedstocks prior to processing. The decontamination process 

removes metals and other solids that would harm the ability of the hydroprocessing units 

to produce renewable transportation fuel. The process includes a combination of vacuum 

drying, adsorption, filtration, centrifugal separation, and fats oils and grease (FOG) 

recovery. Some new silos and tanks will be installed within the unit. 

• New STU: Install new unit with two trains. Each train will consist of a thermal oxidizer, 

waste heat boiler, caustic scrubber tower and fresh and spent caustic tanks to control 

ammonia and H2S off-gases. 

• Rail Butane Loading Rack: Repurpose existing butane rail loading stations for the 

unloading of renewable feeds. Install new steam piping connections to warm up and 

liquify renewable feed in rail cars prior to unloading.  

 

As shown in Table 2-1 below, once the Project is complete, several process units would not 

be operational.  

 

Table 2-1. Process Equipment Changes for the Rodeo Renewed Project 

Process Units Existing Refinery Rodeo Renewed Project1 

Unit 267 - Crude Operational 
Not Operational / Relinquish Permit 

Carbon Plant - Coke Calciner Operational  Not Operational / Relinquish Permit 

Units 236 - Sulfur Recovery 

Unit 
Operational  

Not Operational / Relinquish Permit 

Unit 238 – Sulfur Recovery Unit Operational  Not Operational / Relinquish Permit 

Unit 200 - Delayed Coker Operational  
Not Operational / Maintain Permit  

Unit 244 - Reformer Operational Not Operational / Maintain Permit 

MP-30 - Naphtha HT/Reformer Operational Not Operational / Maintain Permit 

Unit 228 - Isomerization Operational Not Operational / Maintain Permit 

 
1 The permits for Unit 267, Carbon Plant and Units 236/238 will be relinquished upon startup of the Project.   The 

permits for Unit 244, Unit 200, MP-30, and Unit 228 are being maintained as there is a remote possibility that, 

pending future economic and regulatory conditions, the units may be used. Although any such use is currently 

speculative, the potential use of these units has been included as a part of the environmental analysis and no 

reductions in emissions have been taken to account for the non-operational status of the units. Any future use of 

the units would be evaluated in accordance with CEQA and all applicable laws and regulations. 
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Table 2-1. Process Equipment Changes for the Rodeo Renewed Project 

Process Units Existing Refinery Rodeo Renewed Project1 

Unit 215 – Fractionation and 

Caustic Treatment 
Operational Not Operational / Maintain Permit 

Unit 233 - Fuel Gas Center Operational  Operational 

Unit 250 - DHT/Renewable 

Diesel 
Operational  Operational 

Unit 240 - Light Hydrocracker Operational Operational 

Unit 246 - Heavy Hydrocracker Operational  Operational 

Unit 248 - Jet/Aromatics 

Saturation 
Operational   Operational 

Unit 235 Sulfur Recovery  Operational Operational 

Unit 100 - Wastewater 

Treatment 
Operational  Operational 

Unit 110 - Hydrogen Plant Operational  Operational 

Unit 40/76/80 - Blending and 

Shipping 
Operational Operational 

Marine Terminal Operational  Operational 

Rail Car Loading/Unloading Operational Operational 

Steam Power Plant - Cogen Operational Operational 

Main and MP-30 Flares Operational Operational 

U237 Sulfur Treatment Unit Not Present New Construction 

Feed Pretreatment Unit Not Present New Construction 
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Figure 2-3. Post-Project Block Flow Diagram 
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Figure 2-4. Map of Post-Project Facility 
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2.2.1 Unit 240 Unicracking Unit/Hydrotreater (S307) 

The Project would adapt the Unicracking Unit 240 to make it capable of processing renewable 

feed to produce renewable diesel, renewable jet fuel, and renewable naphtha. As part of the 

Project, two existing reactor vessels that are at the end of their useful life would be replaced. 

The renewable feed is much lower in sulfur than petroleum feedstock feed. It is necessary to 

use a sulfiding agent on the catalyst and amine for stabilization. Two new chemical tanks and 

injection pumps would be installed. The existing heat exchangers would be replaced and/or 

adapted for new process conditions. A new process surge vessel and charge pump and feed 

filters would also be added. Four distillation towers would be retrayed. Unit 240 and Unit 246 

will process renewable feedstocks at a rate that is less than or equal to the currently 

permitted capacity. Permit Condition 22965 limits the combined throughput of S307 and 

S434 to less than or equal to 69,000 barrels/day. No changes are proposed to Permit 

Condition 22965. 

2.2.2 Unit 246 Hydrocracking Unit/Hydrotreater (S434) 

After the Project the Unit 246 Hydrocracker would process renewable feed to produce 

renewable diesel, renewable jet fuel, and renewable naphtha. As part of the Project, existing 

heat exchangers would likely be replaced and minor chemical storage tanks, and feed filters 

would be added. Two distillation towers would be retrayed. The combined throughput limit in 

Permit Condition 22965 would apply to this source as well as S307. Permit Condition 22969 

limits the throughput for S434 to 9,855,000 barrels over any rolling 12-month period. No 

change to this permit condition is requested. This source would not be altered or modified as 

part of the Project. 

2.2.3 Feedstock Receiving and Product Loading 

The Rodeo Facility will bring in renewable feedstock by marine, rail and truck. Renewable 

products will be shipped primarily by pipeline and using vessels at the Marine Terminal. 

Gasoline blend components will be received by vessel and finished gasoline will be shipped 

by pipeline. The Project will result in increased rail and marine traffic due to the renewable 

feeds and products. Truck traffic will decrease because coke product will no longer be 

trucked out and sulfur production will be significantly reduced. The Project includes the 

following changes to the Marine Terminal and the butane loading racks. 

2.2.3.1 Marine Terminal Loading Berth M1 (S425) and Loading Berth M2 (S426) 

No physical changes will be made to the Marine Terminal. The Marine Terminal will no longer 

receive crude oil; therefore, a change in Condition 4336 is requested. 

2.2.3.2 Rail Butane Loading Racks (S-70 - Exempt) 

Existing butane rail loading racks will be adapted for the unloading of renewable feeds into 

feed tanks. As part of the Project, new steam piping connections would be installed to warm 

up the renewable feed in the rail cars prior to unloading. This source is exempt from 

permitting and will continue to be exempt from permitting. 

2.3 Storage Tanks 

Four storage tanks that will store renewable feedstocks will have physical changes, but there 

is no proposed increase in their emissions or throughput limits. One gasoline blend stock 

storage tank will not have any physical changes but an increase in throughput above the 

current limit is requested. Several tanks will have service changes only. 
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• Tank 100 (S97) will be the primary storage for high pour point feedstock, such as tallow. 

Physical modification will include converting the tank from an external floating roof to a 

cone roof tank with vapor control. The vapor space of the tank will be blanketed with 

nitrogen. Any excess vapors generated during tank filling or due to tank breathing for 

instance, will be routed out of the tank and through carbon canisters prior to release to 

atmosphere. The tank will be insulated and the temperature of the material in the tank 

will be approximately 130 degrees F. On the suction draw of the tank, part of the 

material in Tank 100 will go directly to the PTU and part will go to a new heat exchanger. 

The heat exchanger will use steam to heat the feedstock. This flow of hot material from 

the exchanger will be recirculated back to the tank. A mixer will distribute the hot 

material throughout the tank to maintain the temperature in Tank 100. Steam coils will 

be added to the tank, but no steam or condensate lines will be installed. The steam coils 

will just be for emergency use, for example if the heat exchanger is down for a longer 

period and steam is necessary to warm up or melt the material in the tank if it starts to 

solidify. Current Permit Condition 25477 Part 1 limits the throughput of S97 to 

15,571,000 barrels in any rolling continuous 12-month period. The condition also 

restricts the tank to storing only crude oil. No increase in the permit limit is requested, 

but the restriction on the product stored will need to be changed. 

• Tank 107 (S334) will store renewable feedstocks. A geodesic dome will be installed over 

the external floating roof to provide an air gap insulation. There will be minor floor 

repairs and new coating of the floor and shell. NSR Permit Condition 22478, Parts 4 

limits S334 to storing only crude oil or a petroleum liquid with a true vapor pressure less 

than or equal to 3.0 psia. Part 7 limits the throughput of S334 to 10,000,000 barrels in 

any consecutive 12-month period. No increase in the permit limit is requested, but the 

restriction on the product stored and the vapor pressure limit will need to be changed 

because the tank will be an internal floater capable of storing material up to < 11 psia 

per Regulation 8-5. 

• Tank 110 (S440) is an external floating roof tank that will store gasoline blend stock. 

NSR Permit Condition 12125 Part 1 limits the throughput of S440 to 3,600,000 barrels in 

any rolling continuous 12-month period. No physical changes to this tank are required, 

but an increase to 6,000,000 barrels in any rolling continuous 12-month period is 

requested. This tank will only contain materials with a true vapor pressure less than 

10.92 psia. 

• Tank 153 (S108) will store renewable feedstocks. Physical modification will include 

converting the tank from a floating roof to a cone roof tank with a nitrogen blanket. The 

tank will be insulated. The material will run hot into the tank from the unit. The 

temperature of the tank will be approximately 130 degrees F. External steam coils will be 

added, but steam and condensate lines will not be installed. The steam coils will only be 

used in emergency if the tank loses heat and the material hardens. The tank is currently 

exempt from permitting in accordance with BAAQMD Rule 2-1-123.3.2. This exemption 

applies to the storage or loading of organic liquids where the initial boiling point (IBP) of 

the organics is greater than 302 degrees F and exceeds the actual storage temperature 

by at least 180 degrees F. Post-project, the tank will be exempt from permitting in 

accordance with BAAQMD Rule 2-1-123.3.6. 
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• Tank 224 (Tank 224) is an exempt cone roof tank that currently stores heavy gas oil. It

will store renewable feedstocks in the future. The tank will be physically modified by

connecting this tank to the existing Vapor Recovery System (A7). The tank is currently

exempt from permitting in accordance with the high IBP exemption (BAAQMD Rule 2-1-

123.3.2). Post-project, the tank will be exempt from permitting in accordance with

BAAQMD Rule 2-1-123.3.6.

2.4 Feed Pretreatment Unit (PTU) 

A new feed PTU will remove impurities from the renewable feedstocks before processing. 

Impurities may harm the reactor catalysts. The process includes a combination of vacuum 

drying, adsorption, filtration, centrifugal separation, and FOG recovery. Throughput of the 

unit will be 80,000 barrels per day. 

The PTU will consist of three parallel processing trains to pretreat the raw feed. Two of the 

trains will have a polyethylene removal section. All three trains will have acid 

washing/special degumming section and an adsorption section. Supporting processes include 

closed loop systems, a Clean in Place (CIP) System, and a wastewater conditioning system. 

New equipment includes a Wet Surface Air Cooler (WSAC), tanks, bulk silos, a dissolved air 

flotation unit, filters mixers, heat exchangers and centrifuges. Figure 2-4 shows the location 

of the Unit. Figure 2-5 is a process flow diagram for the PTU.  

2.4.1 PTU Vapor Recovery Systems 

The PTU process utilizes reactors, vessels, tanks and other equipment for polyethylene 

removal, degumming, and adsorption processes. Some of this equipment operates under 

vacuum and others at atmospheric pressure. Each of the three PTU trains has a closed loop 

system to collect, control and discharge all vapors and gases from the process.  

The PTU includes a FOG recovery process that consists of tanks, vessels, centrifuges, and 

evaporator units to remove organic material from process wastewater before treatment at 

the existing facility wastewater treatment plant. Removed organic matter is concentrated to 

remove excess moisture before being loaded onto trucks for shipment outside of the facility. 

All tanks, process vessels, and the dissolved air flotation unit (DAF) are connected to a 

Closed Loop Vapor Collection System, similarly to the PTU trains. 

All collected vapors from the Closed Loop Vapor Collection Systems are sent to the Vapor 

Treatment System. Each Closed Loop Vapor Collection System/Treatment System will be a 

source of emissions. See the exempt source list in Section 3.3. 

Collected vapors are treated for VOC removal using 2-stage treatment technology before 

being released to atmosphere. The proposed 1st stage treatment is biofilter and the 2nd stage 

unit is activated carbon adsorption.  

2.4.1.1 Biofilter 

A biofilter uses microorganisms to degrade organic constituents in the vapor to carbon 

dioxide and water. The biofilter reactor consists of three major sections: the lower section, 

the middle section, and the upper section. 

Vapors collected from the PTU enter the lower section of the biofilter. The lower section is an 

empty space allowing the collected vapor to flow upward and equally distribute through the 

media. The middle section is filled with media allowing microorganisms growth on it. The 

media can be compost peat, wood chips, tree bark, or proprietary materials supplied by the 
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biofilter provider. The media provides a large surface area, nutrients, and moisture for 

microbial activities and adsorption of organic molecules. The treated vapor is discharged 

from a nozzle located at the upper section of the biofilter to the downstream activated 

carbon bed for polishing. The upper section is also an empty space allowing the spray water 

to equally distribute to the media to maintain bed moisture level under the suitable level for 

bacteria growth. The excess water sprayed from the upper section through the media will 

cascade down to the lower section, and then drain to the existing Unit 100 Wastewater 

Treatment Plant for treatment. A water seal design on the biofilter drain prevents the vapor 

from releasing the biofilter without being treated through the system. A bypass line bypasses 

the biofilter to the activated carbon bed. This allows operations to temporarily shut down the 

biofilter system during maintenance periods without shutting down the complete treatment 

system. 

2.4.1.2 Activated Carbon Adsorption Unit 

The activated carbon adsorption unit is a proven technology for removing volatile organic 

compounds from the inlet air stream. The activated carbon is replaced and disposed 

periodically when the bed reaches its breakthrough point. A two-canister system is 

implemented to ensure there is no breakthrough to atmosphere. A line bypassing the 

activated carbon beds will allow operations personnel to continue to use the biofilter during 

replacement of the spent activated carbon. 

Figure 2-5. PTU Process Flow Diagram  

 

 

2.5 Unit 237 Sulfur Treatment Unit (STU) 

The Project will result in less amine acid gas and sour water acid gas to process. Two of the 

three existing Sulfur Recovery Units (Unit 236 and Unit 238) will be shutdown; Unit 235 will 

remain and be used primarily as a backup to the new Unit 237 STU. Unit 237 will include a 

new abatement package. The STU includes two trains. Each train will have a low-NOx 

thermal oxidizer followed by caustic scrubbing of the SO2. The oxidizer converts H2S to SO2 

and converts the ammonia primarily to nitrogen, with some residual NOx formation. The 

caustic scrubber removes the SO2. The treated exhaust gas from the scrubber will be vented 
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to atmosphere through a cold stack. The existing Unit 235 will be utilized if it is needed 

during unplanned outages of the thermal oxidizers and/or scrubbers. Figure 2-6 is a process 

flow diagram for the STU. 

Figure 2-6. STU Process Flow Diagram 

 

2.5.1 Thermal Oxidation 

Acid gas is combusted in the oxygen deficient reduction furnace to destroy virtually all NH3 

while minimizing NOx. Reduction furnace temperature is designed to be operated at a 

minimum of 2000°F for stable combustion and near-complete NH3 destruction. Because 

ammonia is being directly combusted, there is more nitrogen present than typical thermal 

oxidizer combustion where the only source of nitrogen is combustion air. Therefore, there is 

opportunity for NOx formation. Combustion products are subsequently quenched with air for 

thermal oxidation of residual combustibles in the oxidation furnace. 

2.5.2 SO2 Scrubber 

SO2 will be quenched and scrubbed with a circulating caustic stream through a packed bed 

for SO2 absorption. Caustic will be continuously made up to the scrubber to maintain a 

sufficient pH to prevent equipment corrosion and ensure high SO2 absorption. The exhaust 

gas from the scrubber is vented to atmosphere via a new stack supported by the column. 
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3. AIR PERMIT APPLICABILITY

This section contains a discussion of four categories of emission sources: new,

modified/altered, exempt, and shutdown. A description of sources in each category is

included, along with the regulatory basis for the determination in each case. Other existing

sources not discussed here will not be associated with the Project.

3.1 New Sources

Most of the sources associated with the Project will be existing equipment that have been re-

purposed for use in generating renewable fuels. New permitted sources include the PTU with

three parallel processing trains to pretreat the raw feed and a train to recover FOG.

Additionally, a new STU will be installed to control ammonia and H2S gases. Other sources

within the PTU, including a Wet Surface Air Cooler (WSAC), four vapor recovery systems, a

DAF, and 34 bulk silos are exempt from permitting and the appropriate exemptions are

identified in Section 3.3. Therefore, there are two new sources to be permitted:

• PTU; and

• Unit 237 STU

Emissions from these sources are calculated in Appendix B, and a summary of emissions 

from these units is listed in Table 1.  

3.2 Modified/Altered Sources 

Under the definition found in BAAQMD Rule 2-1-234, a source has been “modified” if it 

undergoes a physical change or change in method of operation that results in one of the 

following types of emissions increases: 

1. Any increase in daily or annual potential to emit (PTE), or

2. An increase in emissions that qualifies as a Federal Major Modification.

Based on the definition in BAAQMD Rule 2-1-233, a source is considered “altered” if it 

experiences a physical change, change in method of operation, or other similar change that 

may affect air pollutant emissions and that does not qualify as a modification.  

For the first type of emissions increase, an increase in a source’s PTE would occur if there is 

a change that results in a need to increase a permitted emission limit. This would also occur 

if there is an increase in a permitted production rate or throughput that results in a higher 

calculated PTE. For grandfathered sources that do not have enforceable limits on emissions, 

throughput or production, the source’s PTE is determined based on the source’s actual 

physical ability to emit air pollution.  

The second type of emissions increase is referred to as the “Federal Backstop” test by 

BAAQMD in its September 2016 “Complex Permitting Handbook for BAAQMD New Source 

Review Permitting.” This test to determine if the Project qualifies as a Federal Major 

Modification is included in Section 8 of this application. 

Altered/Modified Source Evaluation 

The existing PTE for sources undergoing a physical change or change in the method of 

operation is listed in Table 1. The PTE values have been determined based either on permit 

limits on emissions or throughputs, as appropriate. The post-project PTE for evaluated 

sources is listed in Table 1.  
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The “Federal Backstop” test to determine if the Project qualifies as a Federal Major 

Modification is included in Section 8 of this application. As discussed in this section, the 

Project will not result in a Federal Major Modification. It should be noted that the change in 

actual emissions is conservative because this analysis does not account for emissions the 

Rodeo Facility “could have accommodated” using Federal guidance. As a result, the 

emissions increase would be even smaller than what is shown in these calculations.  

The following is a list of existing sources that will undergo a physical change or change in the 

method of operation as a result of the Project as described in Section 2, and that have been 

evaluated to determine if these should be considered either modified or altered sources. The 

results of the evaluation are shown in the last column of Table 3-1. 

Table 3-1. Modified/Altered Sources 

Source No. Description Proposed Change Category 

97 Tank #100 
Physical change to tank to add 
insulation and convert roof to 

floating roof 

Altered 

307 
U240 

Hydrotreater 

Physical change to unit to 

replace two existing end of life 
reactor vessels  

Altered 

334 Tank #107 

Physical change to tank to add 

geodesic dome over existing 
floating roof 

Altered 

440 Tank #110 Increase in permitted limit to 
6,000,000 bbl/yr with a TVP < 

10.92 psia 

Altered 

In summary, the pre-project and post-project potential to emit from sources that are 

physically changed or will have a change in the method of operation were evaluated. The 

only source with an increase in throughput will be Tank 110 (S-440). However, the tank will 

only hold materials with a TVP <10.92 psia so there will not be an increase in PTE and, 

therefore, Tank 110 will be altered and not modified. A Federal Backstop test was also 

performed for new and modified/altered sources. Because the Project does not constitute a 

Federal Major Modification, there are no modified sources. Other sources in this analysis 

have not been modified and should therefore be considered altered sources. 

Please note that the following are not considered as physical changes or changes in the 

method of operation requiring an evaluation of an emissions increase: 

1. Changes in tank contents – There are some existing tanks associated with the Project

that will be repurposed to store different materials. For many of these tanks, no physical

change is required to accommodate this change. The change in tank contents could have

been done under the existing air permit and is not considered a “physical change or

change in the method of operation.” As a result, changes in tank contents have not been

evaluated as potential alterations or modifications to existing tanks. For these changes, it

was also confirmed that there would be no increase in permitted PTE for each tank

because the combination of throughput and vapor pressure of new materials would not

result in higher potential emissions. Also, no changes to allowable limits are required to

accommodate the new materials for these tanks.
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2. Combustion units fired on Fuel Gas (FG) from renewable fuel production – The

production of renewable fuels will produce FG used as a fuel in combustion systems at

the Rodeo Facility. The composition of renewable FG will be within the same ranges as

FG currently used. No physical changes or changes in method of operation are required

to continue to use FG as a fuel. There will also be no increase in permitted emissions or

throughputs related to the FG.

3. Unit 246 Hydrotreater – After the Project, Unit 246 would process renewable feeds and

produced renewable fuels. As described above, minor changes to equipment components

will be made but these changes will not affect emissions. No changes to permit limits are

required to accommodate the planned component changes.

3.3 Exempt Sources 

Sources are exempt from the requirement to obtain an air permit if they qualify for one of 

the categorical exemptions listed in BAAQMD Rule 2-1. Sources may also be considered 

exempt if they have emissions below 10 pounds per day (lb/day) or 150 pounds per year 

(lb/year). To qualify for a permit exemption, sources must also demonstrate that they are 

not subject to any of the provisions of BAAQMD Rules 2-1-316 through 319. 

The following is a list of equipment associated with the Project that qualify for a permit 

exemption, along with the regulatory citation for the applicable exemption: 

Table 3-2. Exempt Sources 

Source No. Description Basis for Permit Exemption 

70 

Current Butane Loading Rack 

Future Feedstock Off-loading 
Rack 

Current: BAAQMD Rule 2-1-123.3.1 – 

Storage or loading of liquified gases 

Future: BAAQMD Rule 2-1-123.6 Storage or 

loading of liquid soaps, liquid detergents, 

tallow or vegetable oils, waxes or wax 

emulsions,  

108 Tank No. 153 
Current: BAAQMD Rule 2-1-123.3.2 

Future: BAAQMD Rule 2-1-123.6 

Tank 224 Tank No. 224 
Current: BAAQMD Rule 2-1-123.3.2 

Future: BAAQMD Rule 2-1-123.3.6 

New/PTU WSAC 

BAAQMD Rule 2-1-128.4 – Water cooling 

towers not used for evaporative 

cooling of process water 

New/PTU 
DAF BAAQMD Rule 2-1-103: Source not subject 

to any district rule2 

New/PTU 
Closed-Loop Vapor Recovery for 

PTU Train 1 

BAAQMD Rule 2-1-103 

New/PTU 
Closed-Loop Vapor Recovery for 

PTU Train 2 

BAAQMD Rule 2-1-103 

New/PTU 
Closed-Loop Vapor Recovery for 

PTU Train 3 

BAAQMD Rule 2-1-103 

2 The new DAF at the new PTU would be subject to BAAQMD Rule 8-8 as it is an air flotation unit. However, there 
are no requirements under 8-8-307 because the design rated capacity is smaller than 25.2 liters/second (400 
gallons per minute). Any emissions from the DAF are reported under the closed-loop vapor recovery for PTUFOG 
recovery process. 
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Table 3-2. Exempt Sources 

Source No. Description Basis for Permit Exemption 

New/PTU 
Closed-Loop Vapor Recovery for 

PTU FOG Recovery 

BAAQMD Rule 2-1-103 

New/PTU 

Bleaching Earth Storage Silo 

(F-400A) 

BAAQMD Rule 2-1-115.1.4.4 – Storage 

Silos for Particulate Sources at Quarries, 

Mineral Processing and Biomass Facilities 

New/PTU 
Bleaching Earth Storage Silo 

(F-400B) 

BAAQMD Rule 2-1-115.1.4.4 

New/PTU 
Bleaching Earth Storage Silo 

(F-400C) 

BAAQMD Rule 2-1-115.1.4.4 

New/PTU 
Bleaching Earth Storage Silo 

(F-400D) 

BAAQMD Rule 2-1-115.1.4.4 

New/PTU 
Bleaching Earth Storage Silo 

(F-400E) 

BAAQMD Rule 2-1-115.1.4.4 

New/PTU 
Bleaching Earth Storage Silo 

(F-400F) 

BAAQMD Rule 2-1-115.1.4.4 

New/PTU 
Bleaching Earth Storage Silo 

(F-400G) 

BAAQMD Rule 2-1-115.1.4.4 

New/PTU 
Bleaching Earth Storage Silo 

(F-400H) 

BAAQMD Rule 2-1-115.1.4.4 

New/PTU 
Bleaching Earth Storage Silo 

(F-400I) 

BAAQMD Rule 2-1-115.1.4.4 

New/PTU 
Bleaching Earth Storage Silo 

(F-400J) 

BAAQMD Rule 2-1-115.1.4.4 

New/PTU 
Bleaching Earth Storage Silo 

(F-400K) 

BAAQMD Rule 2-1-115.1.4.4 

New/PTU 
Bleaching Earth Storage Silo 

(F-400L) 

BAAQMD Rule 2-1-115.1.4.4 

New/PTU Filter Aid Storage Silo (F-401A) BAAQMD Rule 2-1-115.1.4.4 

New/PTU Filter Aid Storage Silo (F-401B) BAAQMD Rule 2-1-115.1.4.4 

New/PTU Filter Aid Storage Silo (F-401C) BAAQMD Rule 2-1-115.1.4.4 

New/PTU Filter Aid Storage Silo (F-401D) BAAQMD Rule 2-1-115.1.4.4 

New/PTU Filter Aid Storage Silo (F-401E) BAAQMD Rule 2-1-115.1.4.4 

New/PTU Filter Aid Storage Silo (F-401F) BAAQMD Rule 2-1-115.1.4.4 

New/PTU Filter Aid Storage Silo (F-401G) BAAQMD Rule 2-1-115.1.4.4 

New/PTU Filter Aid Storage Silo (F-401H) BAAQMD Rule 2-1-115.1.4.4 

New/PTU Filter Aid Storage Silo (F-401I) BAAQMD Rule 2-1-115.1.4.4 

New/PTU 
Poylethylene Removal Filter Aid 

Day Hopper (F-502A) 

BAAQMD Rule 2-1-115.1.4.5 

New/PTU 
Poylethylene Removal Filter Aid 

Day Hopper(F-502B) 

BAAQMD Rule 2-1-115.1.4.5 

New/PTU 
Bleaching Earth Adsorption Day 

Hopper (F-526A) 

BAAQMD Rule 2-1-115.1.4.5 
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Table 3-2. Exempt Sources 

Source No. Description Basis for Permit Exemption 

New/PTU 
Bleaching Earth Adsorption Day 

Hopper (F-526B) 

BAAQMD Rule 2-1-115.1.4.5 

New/PTU 
Filter Aid Adsorption Day 

Hopper (F-527) 

BAAQMD Rule 2-1-115.1.4.5 

New/PTU 
Bleaching Earth Adsorption Day 

Hopper (F-626A) 

BAAQMD Rule 2-1-115.1.4.5 

New/PTU 
Bleaching Earth Adsorption Day 

Hopper (F-626B) 

BAAQMD Rule 2-1-115.1.4.5 

New/PTU 
Filter Aid Adsorption Day 

Hopper (F-627) 

BAAQMD Rule 2-1-115.1.4.5 

New/PTU 
Poylethylene Removal Filter Aid 

Day Hopper (F-702A) 

BAAQMD Rule 2-1-115.1.4.5 

New/PTU 
Poylethylene Removal Filter Aid 

Day Hopper (F-702B) 

BAAQMD Rule 2-1-115.1.4.5 

New/PTU 
Bleaching Earth Adsorption Day 

Hopper (F-726A) 

BAAQMD Rule 2-1-115.1.4.5 

New/PTU 
Bleaching Earth Adsorption Day 

Hopper (F-726B) 

BAAQMD Rule 2-1-115.1.4.5 

New/PTU 
Filter Aid Adsorption Day 

Hopper (F-727) 

BAAQMD Rule 2-1-115.1.4.5 

The following is a demonstration that these potentially exempt sources do not trigger any of 

the additional provisions of BAAQMD Rules 2-1-316 through 319, and therefore qualify for an 

air permit exemption. A comparison of exempt source emissions to applicable thresholds listed 

below can be found in Table 2. 

BAAQMD Rules 2-1-316 to 319 Analysis 

2-1-316.1: Sources that exceed Regulation 2, Rule 5 TAC trigger levels

These units each do not have the potential to emit TACs in an amount that exceeds any 

of the trigger levels in Regulation 2, Rule 5. 

2-1-316.2: Sources that emit at least 2.5 tons/year of any single hazardous air pollutant

(HAP) or 6.25 tons/year of any combination of HAPs.

These units each do not have the potential to emit HAPs in quantities that exceed the 

listed thresholds. 

2-1-317: Public Nuisance Sources

A source loses its permit exemption if it receives two or more public nuisance violations, 

under Regulation 1, Section 301 or Section 41700 of the California Health & Safety 

Code, within any consecutive 180-day period. The silos and most tanks are not odorous. 

Most process and storage tanks have vapor recovery and treatment to remove POCs. It 

is not anticipated that the Project will cause a public nuisance.  

2-1-318: Hazardous Substances: PSD sources that emit greater than any of the following:

• 0.6 tpy of lead,
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• 0.007 tpy of asbestos (except demolition, renovation, and waste disposal),

• 0.0004 tpy year of beryllium,

• 0.1 tpy of mercury,

• 1 tpy of vinyl chloride,

• 3 tpy of fluorides,

• 7 tpy of sulfuric acid mist, and

• 10 tpy of reduced sulfur compounds (including hydrogen sulfide).

Annual emissions from these exempt sources will not exceed any of the thresholds listed 

above.  

2-1-319.1: Sources with emissions of any regulated air pollutant greater than 5 tons per year,

after abatement (except greenhouse gases).

These units each do not emit any regulated pollutant (other than GHGs) in amounts 

greater than 5 tons/year. 

3.4 Shutdown Sources 

As mentioned in Section 2, a handful of sources would no longer be operational with the 

Project. Table 3-3 presents a list of equipment that will be shutdown. Phillips will surrender 

the BAAQMD operating permits for these sources. Emission reductions from these sources 

are included in the emissions offset applicability discussion below. This table also includes 

three storage tanks (Tank 154, Tank 109, Tank 112) that will be out of service and the 

reduction in their emissions will be used as contemporaneous offsets.  

Table 3-3. Shutdown Sources 

BAAQMD Source 

Number 

Unit Description 

29 200 Unit 200 B-5 Heater 

30 200 Unit 200 B-101 Heater 

36 200 Unit 200 B-1012 Heater 

109 40 Tank #154 

301 234 Molten Sulfur Pit 234 

302 236 Molten Sulfur Pit 236 

303 238 Molten Sulfur Pit 238 

350 267 Unit 267 Crude Distillation Unit 

351 267 Unit 267 B-601/602 Tower Preheaters 

439 40 Tank #109 

442 40 Tank #112 

1002 236 Unit 236 Sulfur Plant 

1003 238 Unit 238 Sulfur Plant 

Plant ID 21360 -- Carbon Plant (all sources) 
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4. APPLICABLE BAAQMD REGULATIONS 

The following is a discussion of BAAQMD air quality regulatory requirements for the Project. 

4.1 Regulation 2 – Permit Rules 

The applicability of relevant rules under Regulation 2 for new and modified sources are 

discussed in this section.  

4.1.1 Regulation 2, Rule 1 – General Requirements 

This rule includes the criteria for the issuance or denial of permits, a list of sources and 

activities that are exempt from permitting, and methods for appealing decisions on 

applications. 

This regulation remains applicable to the Rodeo Facility. A discussion of air permit 

applicability for new, modified, altered, exempt and demolished sources associated with the 

Project is included in Section 3.  

The Project is subject to review under CEQA. There are no schools within 1000 feet of the 

Rodeo Facility, and the Project does not constitute a new Major Source, a Major Modification, 

or a PSD project. Therefore, public notice of the proposed permit issuance is not required. 

4.1.2 Regulation 2, Rule 2 – New Source Review 

BAAQMD has adopted New Source Review (NSR) requirements for new and modified sources 

of air emissions in Regulation 2, Rule 2 (“Permits, New Source Review”). The primary 

requirements of this rule include a requirement to use Best Available Control Technology 

(BACT) and to purchase emissions offsets, for sources and pollutants that exceed applicable 

regulatory trigger levels. 

4.1.2.1 BACT 

New and modified sources with a potential to emit 10 lb/day or more of listed NSR pollutants 

that propose an emissions increase must employ BACT. The Rodeo Facility will trigger the 

BACT threshold of 10 lb/day for fugitive emissions from new equipment leaks at the PTU 

(flanges, valves, pumps, compressors) as shown in Table 1. There are no modified sources. 

A BACT analysis for PTU process component fugitive emissions is presented in Section 6.  

The new STU (Unit 237) will employ an abatement system with secondary emissions of NOx 

greater than 10 lb/day. These emissions qualify for the BACT exemption in BAAQMD Rule 2-

2-102 and are therefore subject to the requirement to perform a Reasonably Available 

Control Technology (RACT) analysis. A discussion on RACT for the STU is presented in 

Section 7. 

In accordance with BAAQMD Regulation 2-2-610, “cargo carriers” are not subject to BACT. 

This includes emissions from Ocean Going Vessels (OGVs) loading or unloading cargo and rail 

unloading cargo associated with a project. 

4.1.2.2 Offsets 

According to Regulation 2, Rule 2, emissions offsets are required at a 1:1 ratio for facilities 

with a potential to emit more than 100 tons/year of PM2.5, PM10, or sulfur dioxide (SO2) that 

propose an increase in emissions. For emissions of NOX or POC, offsets are required at a 1:1 

ratio for facilities with a potential to emit more than 10 tons/year, and these offsets are 

available from the BAAQMD Small Facility Banking Account. Offsets are required at a 1.15:1 
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ratio for facilities with a potential to emit more than 35 tons/year of NOX or POC, and such 

facilities must purchase their own offsets. 

Consistent with BAAQMD Rule 2-2-610, emissions from “cargo carriers” must be included 

when evaluating the applicability of the offset requirement. This includes emissions from 

Ocean Going Vessels (OGVs) loading or unloading cargo and rail unloading cargo associated 

with a project. As part of this application, Phillips 66 is proposing to increase emissions 

associated with OGV and rail traffic. These emission increases have been included in 

determining whether offsets are required.  

An offsets analysis is shown in Table 3. As shown in this table, there is an overall decrease 

in emissions with the Project and offsets will not be required. 

4.1.2.3 PSD 

BAAQMD Rule 2-2-224 defines a “PSD project” as a combination of new and modified 

sources that qualify as a new Major PSD Facility or that result in a “significant” emissions 

increase at an existing facility. This analysis is limited to Federal attainment pollutants. Since 

BAAQMD is a Federal nonattainment area for ozone and PM2.5, direct emissions of PM2.5 and 

emissions of POC are not included in this analysis.  

As described above, there are no modified sources associated with the Project. Additionally, 

in accordance with BAAQMD Regulation 2-2-610, “cargo carriers” are not subject to PSD. 

This includes emissions from Ocean Going Vessels (OGVs) loading or unloading cargo and rail 

unloading cargo associated with a project. As a result, no modified sources or cargo carrier 

sources are required to be included in the PSD analysis. 

For new sources, as per BAAQMD Rule 2-2-604.1, the PTE from each source should be used 

in evaluating PSD Project applicability. The new sources that emit PSD pollutants are shown 

in Table 4. As shown in this table, the total Project emissions for each pollutant are below 

the PSD significance threshold. As a result, the Project does not constitute a PSD Project. 

Requirements including the PSD BACT requirement and the requirement to perform a PSD 

Source Impact Analysis are not triggered for the Project.  

4.1.2.4 Federal Major Modification Applicability Analysis 

An analysis to determine if the Project qualifies as a Federal Major Modification is included in 

Section 8 below. As seen in this section, the Project does not meet the criteria to be 

considered a Federal Major Modification. 

4.1.2.5 CEQA 

The Project is undergoing review and approval process under the California Environmental 

Quality Act (CEQA). Contra Costa County is acting as Lead Agency and developing an 

Environmental Impact Report (EIR). Evaluations of air quality, climate change and health risk 

impacts will be conducted in accordance with the current BAAQMD CEQA Guidelines. 

4.1.3 Regulation 2, Rule 4 – Emissions Banking 

This rule includes procedures for emissions banking and offsets. Phillips 66 will evaluate 

contemporaneous emission reductions in this application and may address future banking of 

excess reductions from shutdown sources in separate applications submitted under BAAQMD 

Regulation 2, Rule 4. 
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4.1.3.1 Regulation 2, Rule 5 – New Source Review of Toxic Air Contaminants 

Under this rule, a Health Risk Assessment (HRA) is required for proposed increases in 

emissions of air toxics that exceed trigger thresholds listed in BAAQMD Table 2-5-1. This 

includes emissions increase from cargo carriers associated with the Project. A project is 

considered acceptable if the acute and chronic noncancer risk is below a calculated Health 

Index (HI) of 1.0, and annual emissions associated with the project would result in a lifetime 

incremental cancer risk equal to or less than 10.0 in a million. Sources with calculated cancer 

risk greater than 1.0 in a million or chronic HI greater than 0.20 must meet limits 

determined to represent Best Achievable Control Technology for Toxics (TBACT). Cargo 

carriers are exempt from the TBACT requirements according to 2-5-505. 

This regulation will be applicable. As shown in Table 5, emissions for the Project exceed the 

trigger thresholds in BAAQMD Table 2-5-1 so an HRA is required for the Project. An HRA is 

being prepared and will be submitted separately.  

4.1.3.2 Regulation 2, Rule 6 – Major Facility Review 

This rule establishes procedures for large facilities to obtain Title V permits and includes 

standards, administrative requirements, and monitoring requirements.  

As a result of the Project, Rodeo Facility emissions will decrease overall. However, the 

facility-wide PTE of one or more regulated pollutants will remain above 100 tpy threshold so 

the Facility will remain subject to this rule. The application forms requesting changes to the 

Facility’s current Title V permit are included with this application. 

4.2 Regulation 6 – Particulate Matter 

This regulation includes several rules designed to reduce emissions of particulate matter. 

4.2.1 Regulation 6, Rule 1 – General Requirements 

This rule limits the quantity of particulate matter in the atmosphere by controlling emission 

rates, concentration, visible emissions, and opacity. This regulation would still generally 

apply to all sources at the Rodeo Facility. 

4.2.2 Regulation 6, Rule 5 – Particulate Emissions from Refinery FCCUs 

This rule limits the emissions of condensable particulate matter emissions from petroleum 

refinery fluidized catalytic cracking units (FCCUs) as well as emissions of precursors of 

secondary particulate matter. An FCCU is a processing unit that converts heavy petroleum 

fractions, typically from crude oil distillation units, into lighter fuel intermediates by using a 

fine, powdered catalyst to promote a chemical reaction in which the heavy petroleum 

molecules are broken into smaller molecules. The Rodeo Facility does not have and will not 

have an FCCU as defined by this rule, so this rule is not applicable to the Facility or the 

Project. 

4.2.3 Regulation 6, Rule 6 – Prohibition of Trackout 

This rule limits the emissions of particulate matter emissions due to trackout of solid 

materials onto paved public roads outside the boundaries of Large Bulk Material Sites, Large 

Construction Sites, and Large Disturbed Surface sites. For each type of area, this rule defines 

“large” sites as those sites where the total land area covered by construction activities, bulk 

material handling operations and disturbed surfaces is greater than 1 acre. For the Project, 

the combined area covered by construction activities, bulk material handling operations and 
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disturbed surfaces will be smaller than 1 acre. Therefore, the provisions of this rule do not 

apply. 

4.3 Regulation 7 – Odorous Substances 

This regulation establishes general limitations on odorous substances and specific emission 

limitations on certain odorous compounds. This regulation would still apply to the Project.  

4.4 Regulation 8 – Organic Compounds 

This regulation includes rules to limit organic pollutant emissions from various sources. 

4.4.1 Regulation 8, Rule 3 – Architectural Coatings 

This rule limits the quantity of VOC in architectural coatings and will continue to apply when 

architectural coatings are used at the Rodeo Facility. 

4.4.2 Regulation 8, Rule 5 – Storage of Organic Liquids 

This rule limits emissions of organic compounds from storage tanks. New renewable 

feedstock storage tanks would be exempt per Rule 8-5-117, based on low vapor pressure. 

This rule would still apply for existing storage tanks.  

4.4.3 Regulation 8, Rule 6 – Organic Liquid Bulk Terminals and Bulk Plants 

This rule limits emissions of organic compounds from transfer operations at non-gasoline 

organic liquid bulk terminals and bulk plants. This rule does not currently apply to the 

facility. This rule contains the following definitions: 

8-6-201 Bulk Plant: Until December 1, 1994, any storage and distribution facility 

that receives organic liquid by pipeline, railcar, and/or delivery vehicle; stores it in 

stationary tanks; and/or mixes it in blending tanks; and/or loads it into delivery 

vehicles or transportable containers, for delivery to distributors, marketers or any 

product end user; and which has an annual throughput of not more than 22,710 cubic 

meters (6,000,000 gallons). After December 1, 1994, the annual throughput shall 

include organic liquids of at least 25.8 mmHg (0.5 psia) true vapor pressure. 

8-6-204 Bulk Terminal: Until December 1, 1994, any storage and distribution facility 

that receives organic liquid; stores it in stationary tanks; and/or mixes it in blending 

tanks; and/or loads it into delivery vehicles and transportable containers, for delivery 

to distributors, marketers or any product end user; and which has an annual 

throughput of more than 22,710 cubic meters (6,000,000 gallons). After December 1, 

1994, the annual throughput shall include organic liquids of at least 25.8 mmHg (0.5 

psia) true vapor pressure. 

The Facility will not meet either of these definitions after the Project is implemented because 

the Facility will not load non-gasoline organic liquids into delivery vehicles and/or 

transportable containers. Therefore, this rule will not apply after the Project is implemented. 

4.4.4 Regulation 8, Rule 8 – Wastewater Collection and Separation Systems 

This rule limits the emissions of organic compounds from wastewater collection and 

separation systems that handle liquid organic compounds from industrial processes. The 

existing WWTP has sources subject to this rule that would continue to be subject to this rule. 

The new DAF at the new PTU would be subject to this regulation as it is an air flotation unit, 

though there are no requirements because the design rated capacity is smaller than 25.2 

liters/second (400 gallons per minute). 
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4.4.5 Regulation 8, Rule 18 – Equipment Leaks 

This rule limits emissions of total organic compounds from equipment leaks at petroleum 

refineries, chemical plants, bulk plants, and bulk terminals. This rule contains the following 

definitions: 

8-18-203 Chemical Plant: Any facility engaged in producing organic or inorganic 

chemicals and/or manufacturing products by chemical processes, including (1) any 

facility or operation that has 325 as the first three digits in the North American 

Industrial Classification Standard (NAICS) code, (2) any facility that manufactures 

industrial inorganic and organic chemicals; plastic and synthetic resins, synthetic 

rubber, synthetic and other manmade fibers; drugs; soap, detergents and cleaning 

preparations; perfumes, cosmetics, and other toilet preparations; paints, varnishes, 

lacquers, enamels, and allied products; agricultural chemicals; safflower and sunflower 

oil extracts; and (3) any facility engaged in re-refining. 

8-18-213 Petroleum Refinery: Any facility that processes petroleum products as 

defined in North American Industrial Classification Standard Number 32411, Petroleum 

Refining. 

After the Project is implemented, the Facility will be classified under NAICS code category 

325 (“Chemical Manufacturing”). Therefore, the Facility will meet the definition of a chemical 

plant under this rule and will not be classified as a petroleum refinery for purposes of this 

rule. This regulation would still apply to the Facility, though the VOC content of process 

streams would be reduced compared to current operations. 

4.4.6 Regulation 8, Rule 22 – Valves and Flanges at Chemical Plants 

This rule limits emissions of precursor organic compounds from valves and flanges at 

chemical plants. The Rodeo Facility would be exempt from this rule due to compliance with 

Regulation 8, Rule 18. 

4.4.7 Regulation 8, Rule 28 – Episodic Releases from Pressure Relief Devices as 

Petroleum Refineries and Chemical Plants 

This rule prevents episodic emissions of organic compounds from pressure relief devices on 

equipment handling gaseous organic compounds at petroleum refineries and collects 

information on episodic organic and inorganic compound emissions from pressure relief 

devices at petroleum refineries and chemical plants. This rule contains the following 

definitions: 

8-28-201 Chemical Plant: Any facility engaged in producing organic or inorganic 

chemicals and/or manufacturing products by chemical processes. Any facility or 

operation that has 325 as the first three digits in the North American Industrial 

Classification Standard (NAICS) Code. Chemical plants may include, but are not 

limited to the manufacture of: industrial inorganic and organic chemicals; plastic and 

synthetic resins, synthetic rubber, synthetic and other man-made fibers; drugs; soap, 

detergents and cleaning preparations, perfumes, cosmetics and other toilet 

preparations; paints, varnishes, lacquers, enamels and allied products; agricultural 

chemicals; safflower and sunflower oil extracts; and re-refining, not including 

petroleum refineries.  

8-28-209 Petroleum Refinery: Any facility that processes petroleum as defined in 

the North American Industrial Classification Standard No. 32411 (1997). 
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After the Project is implemented, the Facility will be classified under NAICS code category 

325 (“Chemical Manufacturing”). Therefore, the Facility will meet the definition of a chemical 

plant under this rule and will not be classified as a petroleum refinery for purposes of this 

rule. 

Recordkeeping and reporting requirements for chemical plants would apply once the Project 

is implemented. 

4.4.8 Regulation 8, Rule 33 – Gasoline Bulk Terminals and Gasoline Delivery 

Vehicles 

This rule limits the emissions of organic compounds associated with gasoline transfer 

operations at gasoline bulk terminals and organic compounds from gasoline cargo tanks. This 

rule has the following definitions: 

8-33-203 Gasoline Bulk Terminal: A gasoline storage and distribution facility that 

receives gasoline by marine tanker, barge, pipeline, or rail car, and loads it into 

gasoline cargo tanks for delivery to gasoline bulk plants, service stations, and other 

distribution points. 

8-33-204 Gasoline Cargo Tank: Any container, including its associated pipes and 

fittings, that is attached to a vehicle used to transport gasoline and is required to be 

certified in accordance with Section 41962 of the California Health and Safety Code.  

The Facility does not currently load gasoline into gasoline cargo tanks and will not load 

gasoline into gasoline cargo tanks after the Project. Therefore, this rule would not apply. 

4.4.9 Regulation 8, Rule 39 – Gasoline Bulk Plant and Gasoline Cargo Tanks 

This rule limits the emissions of organic compounds associated with gasoline transfer 

operations at gasoline bulk plants and organic compounds from gasoline cargo tanks. This 

rule has the following definitions: 

8-39-203 Gasoline Bulk Plant: A storage and distribution facility that receives 

gasoline by gasoline cargo tanks and loads it into gasoline cargo tanks for delivery to 

service stations and other distribution points. 

8-39-204 Gasoline Cargo Tank: Any container, including its associated pipes and 

fittings, that is attached to a vehicle used to transport gasoline and is required to be 

certified in accordance with Section 41962 of the California Health and Safety Code. 

The Facility does not currently load gasoline into gasoline cargo tanks and will not load 

gasoline into gasoline cargo tanks after the Project. Therefore, this rule would not apply. 

4.4.10 Regulation 8, Rule 44 – Marine Tank Vessel Operations 

This rule limits emissions of organic compounds into the atmosphere from marine tank 

vessel operations. This rule would remain applicable to marine tank vessel operations at the 

Rodeo Facility.  

4.4.11 Regulation 8, Rule 53 – Vacuum Truck Operations 

This rule limits the emissions of organic compounds from the use of vacuum trucks at 

petroleum refineries, bulk plants, bulk terminals, marine terminals, and organic pipeline 

facilities. The following is an evaluation of whether each of these categories would apply: 
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Table 4-1. BAAQMD Rule 8-53 Definitions 

Definition Applicability 

Petroleum Refinery: Any facility that 

processes petroleum products as defined in 

North American Industry Classification System 

code number 32411, Petroleum Refineries. 

The Facility will not be classified 

under NAICS code 32411 after the 

Project is implemented. 

Bulk Plant: A distribution facility that is subject 

to Regulation 8, Rule 39 or to Section 302 of 

Regulation 8, Rule 6.  

The Facility will not be subject to 

either of these rules, as discussed in 

this section. 

Bulk Terminal: A distribution facility that is 

subject to Regulation 8, Rule 33 or to Section 

301 of Regulation 8, Rule 6. 

The Facility will not be subject to 

either of these rules, as discussed in 

this section. 

Marine Terminal: Any facility or structure 

constructed to load or unload organic liquid bulk 

cargo into or off of marine tank vessels 

This Facility is currently (and will 

continue to be) subject to the rule 

requirements for marine terminals. 

Organic Liquid Pipeline Facility: Any pipeline 

used to transport petroleum, petroleum 

products, or petroleum product blending stock, 

along with any associated breakout stations 

The Facility will not use vacuum 

trucks to load material into or out of a 

pipeline. 

 

After the Project is implemented, the Facility will still operate a marine terminal. Therefore, 

this rule would still apply after the Project. 

4.5 Regulation 9 – Inorganic Gaseous Pollutants 

This regulation includes rules to limit inorganic gaseous pollutant emissions from various 

sources. 

4.5.1 Regulation 9, Rule 1 – SO2 

This rule establishes emission limits for sulfur dioxide (SO2) from all sources including ships 

and limits ground level concentrations of SO2. This regulation would still apply after 

implementation of the Project, though SO2 emissions would decrease due to renewable 

feedstocks. 

4.5.2 Regulation 9, Rule 2 – H2S 

This rule limits ground level concentrations of hydrogen sulfide (H2S). This regulation would 

still apply after implementation of the Project, though H2S emissions would decrease due to 

renewable feedstocks. 

4.5.3 Regulation 9, Rule 7 – NOx and CO from Industrial, Institutional, and 

Commercial Boilers, Steam Generators, and Process Heaters 

This rule limits the emissions of nitrogen oxides (NOx) and carbon monoxide (CO) from 

industrial, institutional, and commercial boilers, steam generators, and process heaters. 

Section 9-7-110.3 contains a general rule exemption for “(b)oilers, steam generators and 

process heaters that are used in petroleum refineries.” These units are instead subject to the 

NOx and CO limits in BAAQMD Rule 9-10. Because the Facility will continue to meet the 
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definition of a “petroleum refinery” in BAAQMD Rule 9-10, as discussed below, the 

requirements of BAAQMD Rule 9-7 will not apply.  

4.5.4 Regulation 9, Rule 10 – NOx and CO from Boilers, Steam Generators, and 

Process Heaters in Petroleum Refineries 

This rule limits the emissions of NOx and CO from boilers, steam generators, and process 

heaters, including CO boilers, located at petroleum refineries. A petroleum refinery is defined 

in BAAQMD Rule 9-10-213 as “any facility engaged in producing gasoline, kerosene, distillate 

fuel oils, residual fuel oils, lubricants or other products through distillation of petroleum or 

through redistillation, cracking, or reforming of unfinished petroleum derivatives.” The Rodeo 

Facility will continue to meet the definition of a petroleum refinery for purposes of this rule 

as a result of the Project, so this rule will remain applicable. 

4.6 Regulation 10 – Standards for New Stationary Sources 

This regulation establishes emission and performance standards for new plants and other 

sources. The rules are incorporated by reference to the provisions of Part 60, Chapter 1, Title 

40 of the Code of Federal Regulations. The applicability of these standards is discussed in 

Section 5.1. 

4.7 Regulation 11 – Hazardous Pollutants 

This regulation sets emission and performance standards for hazardous pollutants from 

various sources. The rules are incorporated by reference to the provisions of Part 63, 

Chapter 1, Title 40 of the Code of Federal Regulations. The applicability of these standards is 

discussed in Section 5.2. 

4.7.1 Regulation 11, Rule 7 – Benzene 

This rule limits the emissions of benzene from the following sources intended to operate in 

benzene service: pumps, compressors, pressure relief devices, sampling connection systems, 

open-ended valves or lines, valves, flanges or other product accumulator vessels, and 

control devices or systems required by this rule. This rule would not be applicable because 

the Rodeo Facility did not and will not operate equipment “in benzene service”, which is 

defined as “any equipment, which either contains or contacts a fluid (liquid or gas) that is at 

least 10 percent benzene by weight”. 

4.8 Regulation 12 – Miscellaneous Standards of Performance 

This regulation establishes emission and performance standards for plants and operations 

that are not otherwise included in BAAQMD regulations. 

4.8.1 Regulation 12, Rule 11 – Flare Monitoring at Petroleum Refineries 

This rule requires monitoring and recording of emission data for flares at petroleum 

refineries. BAAQMD Rule 12-11-205 defines a petroleum refinery as “(a) facility that 

processes petroleum, as defined in the North American Industrial Classification Standard 

(NAICS) No. 32411, and including any associated sulfur recovery plant.” The NAICS 

definition for this category is as follows: “This industry comprises establishments primarily 

engaged in refining crude petroleum into refined petroleum. Petroleum refining involves one 

or more of the following activities: (1) fractionation; (2) straight distillation of crude oil; and 

(3) cracking.” The Rodeo Facility will no longer meet the definition of a petroleum refinery 

because it will not be engaged in refining crude and this rule will no longer be applicable. 

There will also be no new flares or modifications to existing flares at the Rodeo Facility as 

part of this Project. 
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4.8.2 Regulation 12, Rule 12 – Flares at Petroleum Refineries 

The purpose of this rule is to reduce emissions from flares at petroleum refineries by 

minimizing the frequency and magnitude of flaring. BAAQMD Rule 12-12-206 defines a 

petroleum refinery as “(a) facility that processes petroleum, as defined in the North 

American Industrial Classification Standard No. 32411 and including any associated sulfur 

recovery plant.” The NAICS definition for this category is as follows: “This industry comprises 

establishments primarily engaged in refining crude petroleum into refined petroleum. 

Petroleum refining involves one or more of the following activities: (1) fractionation; (2) 

straight distillation of crude oil; and (3) cracking.” The Rodeo Facility will no longer meet the 

definition of a petroleum refinery because it will not be engaged in refining crude and this 

rule will no longer be applicable. There will also be no new flares or modifications to existing 

flares at the Rodeo Facility as part of this Project. 

4.8.3 Regulation 12, Rule 15 – Petroleum Refining Emissions Tracking 

This rule tracks air emissions and crude oil composition characteristics from Petroleum 

Refineries and Support Facilities over time and establishes air monitoring systems to provide 

air quality data along refinery boundaries. BAAQMD Rule 12-15-210 of this rule defines a 

petroleum refinery as: 

Petroleum Refinery: An establishment that is located on one or more contiguous or 

adjacent properties that processes crude oil to produce more usable products such as 

gasoline, diesel fuel, aviation fuel, lubricating oils, asphalt or petrochemical 

feedstocks. Petroleum Refinery processes include separation processes (e.g., 

atmospheric or vacuum distillation, and light ends recovery), petroleum conversion 

processes (e.g., cracking, reforming, alkylation, polymerization, isomerization, coking, 

and visbreaking), petroleum treating processes (e.g., hydrodesulfurization, 

hydrotreating, chemical sweetening, acid gas removal, and deasphalting), feedstock 

and product handling (e.g., storage, crude oil blending, non-crude oil feedstock 

blending, product blending, loading, and unloading), and auxiliary facilities (e.g., 

boilers, waste water treatment, hydrogen production, sulfur recovery plant, cooling 

towers, blowdown systems, compressor engines, and power plants). 

The Rodeo Facility will no longer meet the definition of a petroleum refinery in this rule as a 

result of the Project because the Facility will no longer process crude oil. As a result, this rule 

will no longer be applicable. 
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5. APPLICABILITY OF FEDERAL REGULATIONS 

The following is a discussion of air quality regulatory requirements for the Project. 

5.1 New Source Performance Standard (NSPS) Applicability 

5.1.1 Standards of Performance for Industrial-Commercial-Institutional Steam 

Generating Units (40 CFR 60, Subpart Db) 

This NSPS applies to any steam generating unit that commenced construction, modification, 

or reconstruction after June 19, 1983 and has a heat input capacity from fuels combusted in 

the steam generating unit of more than 29 megawatts (MW). There will be no new 

combustion sources at the Rodeo Facility. In addition, under NSPS, existing sources are only 

considered to have been modified if they have an increase in hourly PTE, which will not occur 

as a result of the Project for any steam generating unit. 

NSPS Subpart Db currently applies to the heat recovery steam generator burners (S355-

S357). These sources will continue to be subject to the standard. 

5.1.2 Standards of Performance for Small Industrial-Commercial-Institutional 

Steam Generating Units (40 CFR 60, Subpart Dc) 

This NSPS applies to any steam generating unit that commenced construction, modification, 

or reconstruction after June 9, 1989 and has a heat input capacity from fuels combusted in 

the steam generating unit of less than 29 MW, but greater than 2.9 MW. This regulation was 

not previously applicable and will not be applicable as a result of the Project since there will 

be no new combustion sources at the Rodeo Facility. 

5.1.3 Standards of Performance for Petroleum Refineries (40 CFR 60, Subpart J) 

This NSPS applies to the following affected facilities in petroleum refineries: fluid catalytic 

cracking unit catalyst regenerators, fuel gas combustion devices, and all Claus sulfur 

recovery plants except Claus plants with a design capacity for sulfur feed of 20 long tons per 

day or less. The term petroleum refinery is defined in 40 CFR 60.101(a) as “any facility 

engaged in producing gasoline, kerosene, distillate fuel oils, residual fuel oils, lubricants, or 

other products through distillation of petroleum or through redistillation, cracking or 

reforming of unfinished petroleum derivatives.” The term “petroleum” is defined in 40 CFR 

60.101(b) as “the crude oil removed from the earth and the oils derived from tar sands, 

shale, and coal.” 

The Rodeo Facility will no longer process crude oil so the Facility will no longer meet the 

definition of a petroleum refinery in this rule as a result of the Project so this NSPS will not 

be applicable. 

5.1.4 Standards of Performance for Petroleum Refineries for Which Construction, 

Reconstruction, or Modification Commenced After May 14, 2007 (40 CFR 

60, Subpart Ja) 

This NSPS applies to the following affected facilities in petroleum refineries: fluid catalytic 

cracking units (FCCU), fluid coking units (FCU), delayed coking units, fuel gas combustion 

devices (including process heaters), flares, and sulfur recovery plants. Except for flares and 

delayed coking units, the NSPS only applies to affected facilities that commenced 

construction, modification, or reconstruction after March 14, 2007. Flare and delayed coking 

units have different applicability dates. The definitions of the terms “petroleum refinery” and 

“petroleum” are nearly identical to the definitions of these terms listed above in 40 CFR 60, 
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Subpart J. The Rodeo Facility will no longer process crude oil so the Facility will no longer 

meet the definition of a petroleum refinery in this rule as a result of the Project so this NSPS 

will not be applicable. 

5.1.5 Standards of Performance for Storage Vessels for Petroleum Liquids for 

Which Construction, Reconstruction, or Modification Commenced After 

June 11, 1973, and Prior to May 19, 1978 (40 CFR 60, Subpart K) 

This NSPS applies to each storage vessel with a storage capacity greater than 40,000 gallons 

that is used to store petroleum liquids for which construction was commenced after May 18, 

1978. Petroleum liquid storage vessels with a capacity less than 420,000 gallons used for 

petroleum or condensate stored, processed, or treated prior to custody transfer is exempt 

from this NSPS. This regulation would not be applicable to any new sources or the existing 

Tank 107 after the Project as this storage vessel will no longer store petroleum liquids as 

defined in 40 CFR 60 Subpart K. 

5.1.6 Standards of Performance for Storage Vessels for Petroleum Liquids for 

Which Construction, Reconstruction, or Modification Commenced After May 

18, 1978, and Prior to July 23, 1984 (40 CFR 60, Subpart Ka) 

This NSPS applies to each storage vessel with a storage capacity greater than 40,000 gallons 

that is used to store petroleum liquids for which construction was commenced after May 18, 

1978 and prior to July 23, 1984. Petroleum liquid storage vessels with a capacity less than 

420,000 gallons used for petroleum or condensate stored, processed, or treated prior to 

custody transfer are exempt from this NSPS. This regulation would not be applicable to any 

new storage vessels at the Rodeo Facility and does not currently apply to any existing 

sources that will be modified as part of the Project. 

5.1.7 Standards of Performance for Volatile Organic Liquid Storage Vessels 

(Including Petroleum Liquid Storage Vessels) for Which Construction, 

Reconstruction, or Modification Commenced After July 23, 1984 (40 CFR 

60, Subpart Kb) 

This NSPS applies to each storage vessel with a storage capacity greater than or equal to 75 

cubic meters that is used to store volatile organic liquids for which construction, 

reconstruction, or modification was commenced after July 23, 1984. Storage vessels with a 

capacity greater than or equal to 151 cubic meters storing a liquid with a maximum true 

vapor pressure less than 3.5 kilopascals or with a capacity greater than or equal to 75 cubic 

meters but less than 151 cubic meters storing a liquid with a maximum true vapor pressure 

less than 15.0 kilopascals are exempt from this NSPS. 

This regulation was previously applicable to Tank 110 and would still be applicable after the 

Project as the tank will contain gasoline blend stock. All new storage vessels constructed as 

part of the Project would be exempt for a low vapor pressure based on 40 CFR 60.110b(b), 

which says “This subpart does not apply to storage vessels with a capacity greater than or 

equal to 151 m3 storing a liquid with a maximum true vapor pressure less than 3.5 

kilopascals (kPa) or with a capacity greater than or equal to 75 m3 but less than 151 

m3 storing a liquid with a maximum true vapor pressure less than 15.0 kPa.”  

5.1.8 Standards of Performance for Equipment Leaks of VOC in the Synthetic 

Organic Chemicals Manufacturing Industry (SOCMI) for Which 
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Construction, Reconstruction, or Modification Commenced After January 5, 

1981, and On or Before November 7, 2006 (40 CFR 60, Subpart VV) 

This NSPS applies to affected facilities in the synthetic organic chemicals manufacturing 

industry (SOCMI) that commenced construction, reconstruction, or modification after 

January 5, 1981 and on or before November 7, 2006. The regulation is currently applicable 

to sources at the Rodeo Facility including the flares, crude unit, isomerization, and the 

hydrogen plant. After the Project, this subpart may be applicable as the Rodeo Facility may 

still produce SOCMI chemicals listed in 40 CFR §60.489. However, as discussed below, the 

Facility will be subject to 40 CFR 63, Subpart FFFF and compliance with that subpart satisfies 

the requirements of 40 CFR 60, Subpart VV. 

5.1.9 Standards of Performance for Equipment Leaks of VOC in the SOCMI for 

Which Construction, Reconstruction, or Modification Commenced After 

November 7, 2006 (40 CFR 60, Subpart VVa) 

This NSPS applies to affected facilities in the SOCMI that commenced construction, 

reconstruction, or modification after November 7, 2006. The regulation is currently 

applicable to sources at the Rodeo Facility including the flares and the cracking unit. After 

the Project, this subpart may be applicable as the Rodeo Facility may still produce SOCMI 

chemicals listed in 40 CFR §60.489. However, as discussed below, the Facility will be subject 

to 40 CFR 63, Subpart FFFF and compliance with that subpart satisfies the requirements of 

40 CFR 60, Subpart VVa. 

5.1.10 Standards of Performance for Bulk Gasoline Terminals (40 CFR 60, Subpart 

XX) 

This NSPS applies to the total of all loading racks at a bulk gasoline terminal which deliver 

liquid product into gasoline tank trucks and commenced construction or modification after 

December 17, 1980. A “loading rack” is defined in 40 CFR 60.501 as “the loading arms, 

pumps, meters, shutoff valves, relief valves, and other piping and valves necessary to fill 

delivery tank trucks.” The Facility will continue to handle gasoline after this Project. 

However, this rule will not be applicable since the Facility will not load gasoline to fill delivery 

tank trucks. 

5.1.11 Standards of Performance for Equipment Leaks of VOC in Petroleum 

Refineries for Which Construction, Reconstruction, or Modification 

Commenced After January 4, 1983, and On or Before November 7, 2006 

(40 CFR 60, Subpart GGG) 

This NSPS applies to compressors in petroleum refineries that commenced construction, 

reconstruction, or modification after January 4, 1983 and on or before November 7, 2006. 

The definitions of the terms “petroleum refinery” and “petroleum” are nearly identical to the 

definitions of these terms listed above in 40 CFR 60, Subpart J. The Rodeo Facility will no 

longer meet the definition of a petroleum refinery in this rule as a result of the Project so this 

NSPS will not be applicable. 

5.1.12 Standards of Performance for Equipment Leaks of VOC in Petroleum 

Refineries for Which Construction, Reconstruction, or Modification 

Commenced After November 7, 2006 (40 CFR 60, Subpart GGGa) 

This NSPS applies to compressors in petroleum refineries that commenced construction, 

reconstruction, or modification after November 7, 2006. The definitions of the terms 

“petroleum refinery” and “petroleum” are nearly identical to the definitions of these terms 
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listed above in 40 CFR 60, Subpart J. The Rodeo Facility will no longer meet the definition of 

a petroleum refinery in this rule as a result of the Project so this NSPS will not be applicable. 

5.1.13 Standards of Performance for VOC Emissions from the SOCMI Air Oxidation 

Unit Processes (40 CFR 60, Subpart III) 

This NSPS applies to the following affected facilities for which construction, modification, or 

reconstruction commenced after October 21, 1983 that produce any of the chemicals listed 

in 40 CFR 60.617: air oxidation reactor not discharging its vent stream into a recovery 

system, air oxidation reactor and recovery system into which its vent stream is discharged, 

and combination of two or more air oxidation reactors and a common recovery system into 

which their vent streams are discharged. This regulation did not previously apply to the 

Rodeo Facility and will not be applicable after the Project either as the Rodeo Facility will not 

install any new air oxidation units. 

5.1.14 Standards of Performance for VOC Emissions from SOCMI Distillation 

Operations (40 CFR 60, Subpart NNN) 

This NSPS applies to the following affected facilities for which construction, modification, or 

reconstruction commenced after December 30, 1983 that produce any of the chemicals listed 

in 40 CFR 60.667 as a product, co-product, by-product, or intermediate: distillation unit not 

discharging its vent stream into a recovery stream, combination of distillation unit and the 

recovery system into which its vent stream is discharged, and each combination of two or 

more distillation units and the common recovery system into which their vent streams are 

discharged. This regulation did not previously apply to the Rodeo Facility and will not be 

applicable after the Project either as the Rodeo Facility will not install any new distillation 

units. 

5.1.15 Standards of Performance for VOC Emissions from the Petroleum Refinery 

Wastewater Systems (40 CFR 60, Subpart QQQ) 

This NSPS applies to individual drain systems, oil-water separators, and aggregated facilities 

located in petroleum refineries for which construction, modification, or reconstruction 

commenced after May 4, 1987. The definitions of the terms “petroleum refinery” and 

“petroleum” are nearly identical to the definitions of these terms listed above in 40 CFR 60, 

Subpart J. The Rodeo Facility will no longer meet the definition of a petroleum refinery in this 

rule as a result of the Project so this NSPS will not be applicable. 

5.1.16 Standards of Performance for VOC Emissions from the SOCMI Reactor 

Processes (40 CFR 60, Subpart RRR) 

This NSPS applies to the following affected facilities for which construction, modification, or 

reconstruction commenced after June 29, 1990 that produce any of the chemicals listed in 

40 CFR 60.667 as a product, co-product, by-product, or intermediate: reactor not 

discharging its vent stream into a recovery system, combination of a reactor process and the 

recovery system into which its vent stream is discharged, and each combination of two or 

more reactor processes and the common recovery system into which their vent streams are 

discharged. This regulation did not previously apply to the Rodeo Facility and will not be 

applicable after the Project either as the Rodeo Facility will not install any new reactor 

processes. 
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5.2 National Emissions Standards for Hazardous Air Pollutants (NESHAP) 

Applicability 

5.2.1 National Emission Standard for Equipment Leaks (Fugitive Emission 

Sources) of Benzene (40 CFR 61, Subpart J) 

This NESHAP applies to pumps, compressors, pressure relief devices, sampling connection 

systems, open-ended valves or lines, valves, connectors, surge control vessels, bottoms 

receivers, and control devices or systems required by the NESHAP that are intended to 

operate in benzene service but does not apply to sources located in coke by-product plants. 

This NESHAP would not be applicable because the Rodeo Facility did not and will not operate 

equipment “in benzene service”, which is defined as “a piece of equipment [which] either 

contains or contacts a fluid (liquid or gas) that is at least 10 percent benzene by weight as 

determined according to the provisions of §61.245(d).” 

5.2.2 National Emission Standard for Equipment Leaks (40 CFR 61, Subpart V) 

This NESHAP applies to pumps, compressors, pressure relief devices, sampling connection 

systems, open-ended valves or lines, valves, connectors, surge control vessels, bottoms 

receivers, and control devices or systems required by the NESHAP that are intended to 

operate in volatile hazardous air pollutant service. This regulation would not be applicable 

because the Rodeo Facility did not and will not operate equipment “in VHAP service”, which 

is defined as “a piece of equipment [which] either contains or contacts a fluid (liquid or gas) 

that is at least 10 percent by weight a volatile hazardous air pollutant (VHAP) as determined 

according to the provisions of 40 CFR §61.245(d)”. 

5.2.3 National Emission Standard for Benzene Waste Operations (40 CFR 61, 

Subpart FF) 

This NESHAP applies to owners and operators of hazardous waste treatment, storage, and 

disposal facilities that treat, store, or dispose of hazardous waste generated by chemical 

manufacturing plants, coke by-product recovery plants, and petroleum refineries. This 

regulation currently applies to the Rodeo Facility on the basis of it being a petroleum refinery 

and will remain applicable after the Project on the basis of the Rodeo Facility being a 

chemical manufacturing plant as defined in 40 CFR §61.341. 

5.2.4 National Emission Standard for Gasoline Distribution Facilities (Bulk 

Gasoline Terminals and Pipeline Breakout Stations) (40 CFR 63, Subpart R) 

This NESHAP applies to bulk gasoline terminals and pipeline breakout stations except for 

those that meet exemption requirements based on emission screening factors. The term 

“Bulk Gasoline Terminal” is defined in 40 CFR 63.421 as “any gasoline facility which receives 

gasoline by pipeline, ship or barge, and has a gasoline throughput greater than 75,700 liters 

per day.” This rule would become applicable as the Rodeo Facility will receive gasoline in 

quantities greater than 75,700 liters per day (and therefore will qualify as a Bulk Gasoline 

Terminal in this rule) after the Project. 

5.2.5 National Emission Standard for Marine Tank Vessel Loading Operations (40 

CFR 63, Subpart Y) 

This NESHAP applies to new and existing operations where a commodity is bulk loaded onto 

a marine tank vessel from a terminal, which may include the loading of multiple marine tank 

vessels during one loading operation but does not include refueling of a marine tank vessel. 

The definition of “commodity” in this rule is not limited to petroleum products and includes 

materials with Total Vapor Pressure greater than or equal to 1.5 psia, per 40 CFR 
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63.560(d)(1), and HAP concentration greater than 0.5 weight percent, per 40 CFR 

63.560(d)(5). This regulation currently applies to the marine loading berths and will continue 

to apply after the Project since materials that satisfy these parameters will continue to be 

loaded.  

5.2.6 National Emission Standard for Hazardous Air Pollutants from Petroleum 

Refineries (40 CFR 63, Subpart CC) 

This NESHAP applies to petroleum refining process units and to the following related 

emission points when located at a plant site that is a major source and emit or have 

equipment containing or contacting one or more HAPs in Table 1 of the NESHAP: 

miscellaneous process vents from petroleum refining process units, storage vessels 

associated with petroleum refining process units, wastewater streams and treatment 

operations associated with petroleum refining process units, equipment leaks from petroleum 

refining process units, gasoline loading racks classified under Standard Industrial 

Classification (SIC) code 2911, marine vessel loading operations at a petroleum refinery, 

storage vessels and equipment leaks associated with a bulk gasoline terminal or pipeline 

breakout station classified under SIC code 2911 located within a contiguous area and under 

common control with a refinery, heat exchange systems, and releases associated with the 

decoking operations of a delayed coking unit. The term “petroleum refining process unit” is 

defined in 40 CFR 63.641 as “a process unit used in an establishment primarily engaged in 

petroleum refining as defined in the Standard Industrial Classification code for petroleum 

refining (2911)…” and used primarily for listed activities, such as producing or separating 

fuels or related petroleum streams. 

The Rodeo Facility equipment will no longer meet the definition of petroleum refining process 

units as a result of the Project, since the Facility will no longer belong to SIC code 2911, so 

this NESHAP will not be applicable. 

5.2.7 National Emission Standard for Hazardous Air Pollutants from Petroleum 

Refineries: Catalytic Cracking Units, Catalytic Reforming Units, and Sulfur 

Recovery Units (40 CFR 63, Subpart UUU) 

This NESHAP applies to petroleum refineries located at a major source of HAP emissions. The 

NESHAP establishes national emission standards for HAPs emitted from petroleum refineries 

and also establishes requirements to demonstrate initial and continuous compliance with the 

emission limitations and work practice standards. The term “petroleum refinery” is defined in 

40 CFR 63.1561 as “an establishment engaged primarily in petroleum refining as defined in 

the Standard Industrial Classification (SIC) code 2911 and the North American Industry 

Classification (NAIC) code 32411…” and used primarily for listed activities, such as producing 

or separating fuels or related petroleum streams. 

The Rodeo Facility will no longer meet the definition of a petroleum refinery in this rule as a 

result of the Project, since the Facility will not belong to SIC code 2911 or NAIC code 32411, 

and this rule will no longer be applicable. 

5.2.8 National Emission Standard for Hazardous Air Pollutants: Organic Liquids 

Distribution (Non-Gasoline) (40 CFR 63, Subpart EEEE) 

This NESHAP applies to organic liquids distribution (OLD) operations that are located at, or 

are part of, a major source of HAP emissions. OLD operation means the combination of 

activities and equipment used to store or transfer organic liquids into, out of, or within a 

plant site regardless of the specific activity performed. Activities include, but are not limited 
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to, storage, transfer, blending, compounding, and packaging. The NESHAP establishes 

national emission limitations, operating limits, and work practice standards for organic HAPs 

from these operations.  

Two existing tanks (Tank 21 and Fire Training Fluid Tank) are subject to this rule but are 

exempt based on size and will be unaffected by the Project. All modified and new tanks 

would be exempt from this rule based on the definition of organic liquids. 

5.2.9 National Emission Standard for Hazardous Air Pollutants: Miscellaneous 

Organic Chemical Manufacturing (40 CFR 63, Subpart FFFF) 

This NESHAP applies to miscellaneous organic chemical manufacturing process units that are 

located at, or are part of, a major source of HAP emissions. The NESHAP establishes national 

emission limitations for HAPs for miscellaneous organic chemical manufacturing and also 

establishes requirements to demonstrate initial and continuous compliance with the emission 

limitations, operating limits, and work practice standards. 

This regulation did not previously apply to the Rodeo Facility but will become applicable after 

the Project once the Rodeo Facility is no longer classified as a petroleum refinery. The Rodeo 

Facility will instead be classified under SIC code 2869 (Industrial Organic Chemicals, Not 

Elsewhere Classified) which is subject to the requirements of 40 CFR 63 Subpart FFFF. 

5.2.10 National Emission Standard for Hazardous Air Pollutants for Industrial, 

Commercial, and Institutional Boilers and Process Heaters (40 CFR 63, 

Subpart DDDDD) 

This NESHAP applies to industrial, commercial, and institutional boilers and process heaters 

that are located at, or are part of, a major source of HAP with some exceptions as specified 

in 40 CFR 63.7491. The NESHAP establishes national emission limitations for HAPs emitted 

from industrial, commercial, and institutional boilers and process heaters located at major 

sources of HAPs and also establishes requirements to demonstrate initial and continuous 

compliance with the emission limitations and work practice standards. This regulation will 

remain applicable to existing sources. There will be no new boiler or process heaters as a 

result of the Project. 

5.2.11 National Emission Standard for Hazardous Air Pollutants: Site Remediation 

(40 CFR 63, Subpart GGGGG) 

This NESHAP applies to site remediation activities that clean up a remediation material, are 

co-located at a facility with one or more other stationary sources that emit HAP and meet an 

affected source definition specified for a source category that is regulated by another subpart 

under 40 CFR 63, and are located at a facility that is a major source of HAP. Site remediation 

is defined as activities or processes used to remove, destroy, degrade, transform, 

immobilize, or otherwise manage remediation material. The NESHAP establishes national 

emission limitations and work practices for HAPs emitted from site remediation activities and 

also establishes requirements to demonstrate initial and continuous compliance with the 

emission limitations and work practice standards. This regulation was not previously 

applicable and will not be applicable after the Project. 

 



 Rodeo Renewed Project Application 

 Phillips 66 

Best Available Control Technology 45 Ramboll 

6. BEST AVAILABLE CONTROL TECHNOLOGY (BACT) 

6.1 BACT Selection Methodology 

This section presents a BACT analysis for precursor organic compounds (POC) emissions 

from process component equipment leaks (flanges, valves, pumps, compressors) from the 

PTU at the Rodeo Facility, the only source determined to trigger BACT in the applicability 

evaluation discussed in Section 4.1.2.1. 

According to BAAQMD Rule 2-2-202, BACT is defined as: 

“Best Available Control Technology: An emission limitation, control device, or control 

technique applied at a source that is the most stringent of:  

1. The most effective emission control device or technique that has been successfully 

utilized for the type of equipment comprising such a source; or 

2. The most stringent emission limitation achieved by an emission control device or 

technique for the type of equipment comprising such a sources; or  

3. The most effective control device or technique or most stringent emission 

limitation that the APCO has determined to be technologically feasible for a source, 

taking into consideration cost-effectiveness, any ancillary health and 

environmental impacts, and energy requirements; or  

4. The most effective emission control limitation for the type of equipment 

comprising such a source that is contained in an approved implementation plan of 

any state, unless the applicant demonstrates to the satisfaction of the APCO that 

such limitation is not achievable. 

Under no circumstances shall BACT be less stringent than any emission control 

required by any applicable provision of federal, state, or District laws or regulations.” 

The following is an analysis of emission limits and control techniques that have been 

considered as BACT for equipment leaks (flanges, valves, pumps, compressors). 

6.2 Listing of Potential Control Options 

The BAAQMD’s BACT/TBACT Workbook3 includes BACT guidelines for fugitive emissions, 

including flanges, emergency pressure relief valves, process valves, pumps, and 

compressors. Table 6-1 outlines the BAAQMD achieved-in-practice control options (BACT-2) 

and technologically feasible/cost effective control options (BACT-1) for POC. 

 

 
3 BAAQMD. 2015. BACT/TBACT Workbook. Available on at: https://www.baaqmd.gov/permits/permitting-

manuals/bact-tbact-workbook. Accessed: March 10, 2021. 

https://www.baaqmd.gov/permits/permitting-manuals/bact-tbact-workbook
https://www.baaqmd.gov/permits/permitting-manuals/bact-tbact-workbook
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Table 6-1. Potential Control Options 

Equipment 

Type 

BACT-1 

(Technologically Feasible/  

Cost Effective) 

BACT-2  

(Achieved in Practice) 

Flanges No determination 100 ppm, expressed as methane 

measured using EPA Reference 

Method 21 

Emergency 

Pressure 

Relief Valves 

Rupture disk w/ vent to fuel gas 

recovery system, furnace, or flare 

with a recovery/ destruction 

efficiency >98% 

Vent to fuel gas recovery system, 

furnace, or flare with a 

recovery/destruction efficiency ≥98% 

and BAAQMD approved design and 

operation 

Process 

Valves 

No determination 100 ppm, expressed as methane 

measured using EPA Reference 

Method 21 

Pumps 100 ppm, expressed as methane 

measured using EPA Reference 

Method 21  

500 ppm, expressed as methane 

measured using EPA Reference 

Method 21 

Compressors 100 ppm, expressed as methane 

measured using EPA Reference 

Method 21 

500 ppm, expressed as methane 

measured using EPA Reference 

Method 21 

 

6.3 Achieved in Practice Control Options (BACT-2) 

BAAQMD Regulation 8, Rule 18 requires implementation of a Leak Detection and Repair 

(LDAR) program. Under this program, leaks must be repaired within 7 days if the measured 

concentration of total organic compounds exceeds 100 ppm (as methane) with the exception 

of pumps, compressors, and pressure relief devices which must be repaired if they leak total 

organic compounds in excess of 500 ppm (as methane). Regulation 8, Rule 18 applies to 

petroleum refineries, chemical plants, bulk plants, and bulk terminals as discussed in 

Section 4.4.5. The Project will be subject to this rule as a “chemical plant.” These limits in 

Regulation 8, Rule 18 are consistent with a BACT-2 level of control, listed above, 

representing limits that have been achieved in practice.  

In addition, BAAQMD BACT Guidelines contain a requirement for emergency relief pressure 

valves to be vented to a fuel gas recovery system, furnace, or flare with a recovery/ 

destruction efficiency greater than 98%. 

These limits represent a minimum level of control that must be achieved as BACT, regardless 

of cost or other factors. 

6.4 Technologically Feasible/Cost-Effective Control Options (BACT-1) 

For pumps and compressors, BAAQMD BACT Guidelines contain a BACT-1 LDAR leak 

detection threshold of 100 ppm, the lower threshold also required for detecting leaks from 

valves and flanges. For emergency relief pressure valves, the BACT-1 requirement involves 

the use of a rupture disk, in addition to having emissions routed to a fuel gas recovery 

system that achieves a recovery efficiency of greater than 98%. These options are each 
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considered feasible and will be selected as BACT, so no further analysis of cost effectiveness 

or technological feasibility is required. 

6.5 Selection of BACT 

The following control options are proposed as BACT for fugitive emissions from components 

added as part of this Project: 

• Flanges, process valves, pumps and compressors: Implementation of an LDAR 

program consistent with the methodology and monitoring frequency of Regulation 8, 

Rule 18, where leaks must be repaired within 7 days if the measured concentration of 

total organic compounds exceeds 100 ppm (as methane); and 

• Emergency Pressure Relief Valves: Use of a rupture disk, along with venting 

emissions to a fuel gas recovery system, furnace, or flare with a recovery/ destruction 

efficiency >98%. 
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7. REASONABLY AVAILABLE CONTROL TECHNOLOGY 

(RACT) 

BAAQMD Rule 2-2-102 contains a BACT exemption for “emissions of secondary pollutants 

that are the direct result of the use of an abatement device or emission reduction technique 

implemented to comply with the BACT or Best Available Retrofit Control Technology (BARCT) 

requirements for control of another pollutant.” For these emissions, a RACT level of control is 

required. 

The new STU, with thermal oxidizers and caustic scrubbers, is proposed to control NH3 and 

H2S emissions. This unit is subject to several BAAQMD regulations, including H2S limits in 

Regulation 9, Rule 2 and Regulation 2, Rule 5. Since the STU is required to achieve 

compliance with BAAQMD regulations, the secondary emissions from the unit’s abatement 

systems are exempt from BACT but must apply RACT. The NOx emissions from the thermal 

oxidizers are secondary emissions with the potential to exceed the BACT threshold of 10 

lb/day. These emissions qualify for the BACT exemption of BAAQMD Rule 2-2-102, and a 

RACT analysis has been performed. This section contains the methodology and results of this 

RACT analysis. 

7.1 RACT Selection Methodology 

This section presents a RACT analysis for NOx emissions from the thermal oxidizers proposed 

as abatement systems for the STU. According to BAAQMD Rule 2-2-225, RACT is defined as: 

2-2-225 Reasonably Available Control Technology (RACT): For sources that are 

to continue operating, RACT is the lowest emission limit that can be achieved by the 

specific source by the application of control technology taking into account 

technological feasibility and cost-effectiveness, and the specific design features or 

extent of necessary modifications to the source. For sources which are or will be 

shutdown, RACT is the lowest emission limit that can be achieved by the application of 

control technology to similar, but not necessarily identical categories of sources, taking 

into account technological feasibility and cost-effectiveness of the application of the 

control technology to the category of sources only and not to the shut-down source. 

The following is an analysis of control options that have been considered as RACT, consistent 

with this definition. 

7.2 Listing of Potential Control Options 

There are four possible control options that have been identified as possible RACT options for 

NOx emissions from the thermal oxidizers: 

1. Low-NOx Combustion 

2. Non-Selective Catalytic Reduction (NSCR) 

3. Selective Non-Catalytic Reduction (SNCR) 

4. Selective Catalytic Reduction (SCR) 

Each of these measures is discussed below in terms of technological feasibility and cost 

effectiveness, as appropriate. 
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7.3 Evaluation of Control Options 

The following is an evaluation of the control options evaluated as possible RACT options for 

NOx emissions from the thermal oxidizers. 

Low-NOx Combustion 

BAAQMD has adopted a policy entitled “NOx and CO RACT Levels for Thermal Oxidizers” 

listing its current RACT requirements for thermal oxidizers used for compliance purposes.4 

The NOx RACT emission listed in this policy is an exhaust concentration of 50 ppmv @15% 

oxygen, equivalent to an emission rate of 0.20 lb/MMBtu. The background for this limit listed 

in the BAAQMD guidance states that this NOx limit was determined based on 17 of the 

District’s source tests on thermal oxidizers conducted by the District’s Source Test Section 

between 10/31/1997 and 7/08/1998.  

Thermal oxidizers are most commonly natural gas-fired systems used to control VOC 

emissions. The NOx emissions generated by these systems are the result of prompt NOx 

formed by the oxidization of atmospheric nitrogen present in the combustion air at high 

temperatures. Therefore, the BAAQMD RACT limit would have included combustion-related 

emissions only. The thermal oxidizers are abatement devices used to control both ammonia 

and hydrogen sulfide generated by renewable fuels production. The ammonia sent to the 

thermal oxidizers is destroyed at combustion temperatures, producing a combination of 

nitrogen gas and additional process-related fuel NOx emissions. As a result, a RACT limit for 

the thermal oxidizers must be developed that accounts for both combustion and process fuel 

NOx emissions. 

Based on the estimated conversion rate of ammonia to NOx, the achievable RACT limit for 

the thermal oxidizers is estimated to be: 

Table 7-1. RACT Limit 

Component NOx (lb/MMBtu) 

Combustion NOx (BAAQMD RACT) 0.20 

Process Fuel NOx (Ammonia 
conversion) 

0.20 

Total NOx 0.40 

 

Non-Selective Catalytic Reduction (NSCR) 

NSCR is an emission control technology that utilizes a catalyst to reduce NOx emissions 

under fuel-rich conditions. The technology has been utilized to control emissions from 

automobile engines and from stationary source reciprocating engines. Use of NSCR to control 

emissions from combustion systems other than engines is rare. NSCR technology requires a 

 
4 Policy found online at: https://www.baaqmd.gov/~/media/files/engineering/policy_and_procedures/bart_ract/ 

noxandcoractforthermaloxidizers.pdf  

https://www.baaqmd.gov/~/media/files/engineering/policy_and_procedures/bart_ract/%20noxandcoractforthermaloxidizers.pdf
https://www.baaqmd.gov/~/media/files/engineering/policy_and_procedures/bart_ract/%20noxandcoractforthermaloxidizers.pdf
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fuel-rich environment for NOx reduction, with exhaust content <1% oxygen, which will not 

be achievable by the thermal oxidizer exhaust. Therefore, NSCR is not a technically feasible 

control option for this case. 

Selective Non-Catalytic Reduction (SNCR) 

The use of SNCR involves the injection of ammonia or urea into an exhaust stream. The 

ammonia acts as a reducing agent in the exhaust, reducing NOx to nitrogen gas (N2) and 

water without the use of a catalyst. Use of this technology requires uniform mixing of the 

reagent and exhaust gas within a narrow temperature range (typically between 1600°F to 

2100°F). Operations outside of this temperature range will significantly reduce removal 

efficiencies and may result in elevated ammonia emissions or increased NOx emissions. 

The use of SNCR would not be feasible since the exhaust from the thermal oxidizers would 

be below the required temperature range. A secondary issue is that SNCR is most effective 

for exhaust streams with high NOx concentrations (typically 200-400 ppm). Concentrations 

of NOx in the thermal oxidizer outlet are estimated to be well below this range. As a result, 

SNCR has been determined to be technologically infeasible for this application. 

Selective Catalytic Reduction (SCR) 

The use of SCR involves injection of ammonia or urea into an exhaust stream in the presence 

of a catalyst, typically made of a precious metal. This catalyst allows the NOx reduction 

reaction to occur at temperatures lower than those required for SNCR. The ideal temperature 

range for base-metal SCR catalysts is between 600°F and 750°F, with zeolite catalysts 

capable of performing at temperatures between 600°F and 1100°F. The use of SCR would be 

technologically feasible for the Project, since the temperature downstream of the thermal 

oxidizer exhaust would be within the appropriate range for use of SCR. Therefore, a cost 

effectiveness calculation has been prepared using the methodology outlined in USEPA’s Air 

Pollution Control Cost Manual and in BAAQMD BACT Guidelines. 

The results of the cost effectiveness calculation are presented in Tables 6 and 7. As seen in 

these tables, the cost-per-ton of NOx removed exceeds the BAAQMD NOx BACT cost 

effectiveness threshold. For a RACT determination, use of an even lower cost threshold 

would be appropriate. Since SCR would not be considered cost effective as a BACT option for 

this source, it would also not be considered to be cost effective as a RACT option. As a result, 

the use of SCR has been eliminated as a RACT option for NOx emissions from the thermal 

oxidizers, based on cost. 

7.4 Selection of RACT 

Because the add-on control options discussed above were determined to be either 

technologically infeasible or not cost-effective, the remaining option selected as RACT was 

the use of low-NOx combustion. The NOx emission limit proposed as RACT is 0.40 lb/MMBtu. 

This limit was determined considering both combustion and process-related fuel NOx 

emissions from the thermal oxidizers used to abate ammonia and H2S. 
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8. FEDERAL MAJOR MODIFICATION APPLICABILITY 

 

8.1 New and Modified Sources 

Under BAAQMD Rule 2-2-234 (definition of “modify”), projects must be evaluated to 

determine if they qualify as a Federal Major Modification. This analysis is referred to as the 

“Federal Backstop” test by BAAQMD in its September 2016 Complex Permitting Handbook.5 

For this test, BAAQMD Rule 2-2-224 references the Federal definitions of the term “major 

modification” found in 40 C.F.R. 51.165(a)(1)(v) for Federal nonattainment pollutants and in 

40 CFR 52.21(b)(2)(i) for Federal attainment pollutants. To evaluate whether the Project is a 

“major modification” under these Federal rules, a calculation of the “emissions increase” has 

been performed consistent with Federal New Source Review (Federal NSR) requirements.  

For projects involving both new and modified sources, a “hybrid” emissions increase test is 

required. Under this approach, the emissions increase from new sources is determined as the 

difference between the “baseline actual emissions” and the “proposed potential to emit.” For 

modified sources, the emissions increase is calculated as the difference between “baseline 

actual emissions” and “projected actual emissions.” The methodology used to determine 

these is described in the following sections. 

A project may also be considered a Federal Major Modification if it results in a “net emissions 

increase.” This is often referred to as a “netting” analysis. When performing this analysis, the 

sum of all creditable increases and decreases from the five years prior to a project is totaled 

for comparison with Federal NSR thresholds. This analysis is required under two scenarios. 

First, if a project results in an emissions increase (i.e., the increase in emissions from new 

and modified sources associated with the proposed project) that is significant, then a netting 

analysis may be used to demonstrate that a project is not a Federal Major Modification. 

Under United States Environmental Protection Agency (USEPA) regulations, a project triggers 

Federal NSR if it results in both an emissions increase and a net emissions increase. 

Secondly, a netting analysis may be required if a project relies on any emissions decreases 

to “net out” of an emissions increase. 

8.2 New Sources - Potential Emissions 

For new sources, an emissions increase is determined as the difference between the baseline 

actual emissions and the proposed potential to emit. Because the baseline actual emissions 

from a new source are zero, the emissions increase is equal to the new source’s PTE. The 

PTE from new sources associated with the Project is summarized in Table 1. Supporting 

calculations are shown Appendix B.  

8.3 Existing Sources - Projected Actual Emissions 

For existing sources, “projected actual emissions” are defined in 40 CFR 52.21 as: 

“… the maximum annual rate, in tons per year, at which an existing emissions unit is 

projected to emit a regulated NSR pollutant in any one of the 5 years (12-month 

period) following the date the unit resumes regular operation after the project, or in 

 
5 BAAQMD. 2016. Complex Permitting Handbook for BAAQMD New Source Review Permitting. Available online at: 

https://www.baaqmd.gov/~/media/files/permits/permitting-manuals/nsr-guidance/complex-nsr-permitting-

handbook_sept-2016-pdf.pdf?la=en. Accessed: March 10, 2021. 
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any one of the 10 years following that date, if the project involves increasing the 

emissions unit's design capacity or its potential to emit that regulated NSR pollutant, 

and full utilization of the unit would result in a significant emissions increase, or a 

significant net emissions increase at the major stationary source.”  

The projected actual throughput for existing equipment is based on business projections and 

the anticipated level of future operation for production of renewable fuels. Projected 

emissions are calculated based on the maximum predicted annual throughput in the 5 years 

following startup of the Project and emission factors representative of planned operation. 

When calculating projected actual emissions, Federal NSR regulations also allow a source to 

exclude from the emissions increase calculation those emissions that could have previously 

been accommodated during the baseline period. The USEPA has indicated that emissions 

that could have been accommodated may be calculated based on the highest monthly 

operating level during the baseline period. These monthly emissions are then annualized 

(multiplied by 12) to determine an annual emission rate. This approach is outlined by USEPA 

in guidance for determining emissions a facility could have been accommodated prior to a 

project.6 The difference between the baseline actual emissions and the annualized emissions 

a facility could previously have accommodated may be excluded from the Federal NSR 

applicability calculation.  

8.4 Baseline Actual Emissions 

Baseline actual emissions are the representative emissions based on any consecutive 24-

month period in the ten years prior to the proposed modification. The baseline actual 

emissions for sources included in this analysis are listed in Appendix B and summarized in 

Table 8. The baseline selected for the Project was the 24-month period of operation from 

2018 to 2019.  

8.5 Emissions Increase 

The attached Table 8 lists the emissions increase from new and modified sources associated 

with the Project. As seen in this table, the Project will not result in a Federal Major 

Modification. It should be noted that the change in actual emissions is conservative since this 

analysis does not account for emissions the Rodeo Facility “could have accommodated” using 

Federal guidance. As a result, the emissions increase would be even smaller than what is 

shown in these calculations.  

For these calculations, a netting analysis was not required, since the Project did not result in 

a significant emissions increase and since the Project did not rely on emissions decreases 

from any shutdown equipment to keep emissions under the significance threshold. 

 
6 USEPA letter to Georgia-Pacific Wood Products, LLC dated March 18, 2010. Available online at: 

https://www.epa.gov/sites/production/files/2015-07/documents/demandgrowth.pdf. Accessed: March 10, 2021.  

https://www.epa.gov/sites/production/files/2015-07/documents/demandgrowth.pdf
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Permitted Sources

GHGs
4 GHGs GHGs

NOX SO2 CO POC PM10 PM2.5 CO2e NOX SO2 CO POC PM10 PM2.5 CO2e NOX SO2 CO POC PM10 PM2.5 CO2e

MT/yr MT/yr MT/yr

97 Tank 100 Altered -- -- -- 2.4 -- -- 39 -- -- -- -- -- -- -- -- -- -- -2.4 -- -- -39

307 U240 Unicracking Unit Altered -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.61 -- -- --

334 Tank 107 Altered -- -- -- 1.9 -- -- 25 -- -- -- 1.7 -- -- -- -- -- -- -0.28 -- -- -25

440 Tank 110 Altered -- -- -- 5.3 -- -- -- -- -- -- 5.3 -- -- -- -- -- -- -- -- -- --

New/STU U237 Sulfur Treatment Unit New -- -- -- -- -- -- -- 25 8.8 5.2 0.34 6.4 6.4 27,184 25 8.8 5.2 0.34 6.40 6.40 27,184

New/PTU Pretreatment Unit New -- -- -- -- -- -- -- -- -- -- 3.3 -- -- -- -- -- -- 3.3 -- -- --

-- -- -- 10 -- -- 64 25 8.8 5.2 11 6.4 6.4 27,184 25 8.8 5.2 1.6 6.40 6.40 27,120

Notes:
1.

2.

3.

4.

Abbreviations:

CAPs - Criteria Air Pollutant GHGs - Greenhouse Gases PM10 - particulate matter less than 10 microns in diameter SO2 - sulfur dioxide

CO - carbon monoxide MT - metric ton PM2.5 - particulate matter less than 2.5 microns in diameter yr - year

CO2e - carbon dioxide equivalents NOx - nitrogen oxides POC - precursor organic compounds

Table 1

Summary of Baseline and Post-Project Potential to Emit

Phillips 66 Company - San Francisco Refinery

Rodeo, CA

Source 

Number
Description

1,2,3 Project Status

Baseline Potential to Emit Post-Project Potential to Emit Change in Potential to Emit

CAPs CAPs CAPs

ton/yr ton/yr ton/yr

Baseline CO2e Potential to Emit for Tanks 100 and 107 calculated by multiplying the annual crude oil throughput by 0.1 MT of CH4 (methane) per million barrels and then weighting by the global warming potential of methane (25). The annual crude oil throughput for baseline potential to emit conditions is shown in Stationary Source 

Table 14, the methane emission factor is consistent with ARB guidance, and the global warming potential is consistent with IPCC AR4.

Baseline and Post-Project Potential to Emit calculations for tanks are presented in Stationary Source Table 9, with additional supporting information provided in Stationary Source Tables 10 - 15.

Baseline and Post-Project Potential to Emit for U240 accounts for process component equipment leaks. For U240, the change in potential to emit was directly calculated in Stationary Source Table 7 using the net change in component count and default CAPCOA emission factors with historical leak rate data from facility's 2019 R12-15 

inventory calculations. This emissions increase is reflective of an actual increase in component count, but the potential to emit is expected to be equivalent between the baseline and post-project scenarios, thus the source is altered and not modified.

Post-Project Potential to Emit for all new sources assumed to be equivalent to Post-Project Actual emission rates. Emissions calculations are presented in Stationary Source Tables 1 - 5.

Total:



Comparison of CAP Emissions to Requirements of 2-1-319.1

NOX SO2 CO POC PM10 PM2.5

108 Tank 153 Existing - Exempt -- -- -- 0.070 -- -- No

50007 Tank 224 Existing - Exempt -- -- -- -- -- -- No

New/PTU Wet Surface Air Cooler (WSAC) New - Exempt -- -- -- -- 0.10 0.10 No

New/PTU Closed-Loop Vapor Recovery for PTU Train 1 New - Exempt -- -- -- 0.028 -- -- No

New/PTU Closed-Loop Vapor Recovery for PTU Train 2 New - Exempt -- -- -- 0.018 -- -- No

New/PTU Closed-Loop Vapor Recovery for PTU Train 3 New - Exempt -- -- -- 0.028 -- -- No

New/PTU Closed-Loop Vapor Recovery for FOG Recovery New - Exempt -- -- -- 0.028 -- -- No

New/PTU Dissolved Air Flotation Unit New - Exempt -- -- -- -- -- -- No

New/PTU Bleaching Earth Storage Silo (F-400A) New - Exempt -- -- -- -- 0.041 0.041 No

New/PTU Bleaching Earth Storage Silo (F-400B) New - Exempt -- -- -- -- 0.041 0.041 No

New/PTU Bleaching Earth Storage Silo (F-400C) New - Exempt -- -- -- -- 0.041 0.041 No

New/PTU Bleaching Earth Storage Silo (F-400D) New - Exempt -- -- -- -- 0.041 0.041 No

New/PTU Bleaching Earth Storage Silo (F-400E) New - Exempt -- -- -- -- 0.041 0.041 No

New/PTU Bleaching Earth Storage Silo (F-400F) New - Exempt -- -- -- -- 0.041 0.041 No

New/PTU Bleaching Earth Storage Silo (F-400G) New - Exempt -- -- -- -- 0.041 0.041 No

New/PTU Bleaching Earth Storage Silo (F-400H) New - Exempt -- -- -- -- 0.041 0.041 No

New/PTU Bleaching Earth Storage Silo (F-400I) New - Exempt -- -- -- -- 0.041 0.041 No

New/PTU Bleaching Earth Storage Silo (F-400J) New - Exempt -- -- -- -- 0.041 0.041 No

New/PTU Bleaching Earth Storage Silo (F-400K) New - Exempt -- -- -- -- 0.041 0.041 No

New/PTU Bleaching Earth Storage Silo (F-400L) New - Exempt -- -- -- -- 0.041 0.041 No

New/PTU Filter Aid Storage Silo (F-401A) New - Exempt -- -- -- -- 0.031 0.031 No

New/PTU Filter Aid Storage Silo (F-401B) New - Exempt -- -- -- -- 0.031 0.031 No

New/PTU Filter Aid Storage Silo (F-401C) New - Exempt -- -- -- -- 0.031 0.031 No

New/PTU Filter Aid Storage Silo (F-401D) New - Exempt -- -- -- -- 0.031 0.031 No

New/PTU Filter Aid Storage Silo (F-401E) New - Exempt -- -- -- -- 0.011 0.011 No

New/PTU Filter Aid Storage Silo (F-401F) New - Exempt -- -- -- -- 0.031 0.031 No

New/PTU Filter Aid Storage Silo (F-401G) New - Exempt -- -- -- -- 0.031 0.031 No

New/PTU Filter Aid Storage Silo (F-401H) New - Exempt -- -- -- -- 0.031 0.031 No

New/PTU Filter Aid Storage Silo (F-401I) New - Exempt -- -- -- -- 0.031 0.031 No

New/PTU Polyethylene Removal Filter Aid Day Hopper  (F-502A) New - Exempt -- -- -- -- 0.041 0.041 No

New/PTU Polyethylene Removal Filter Aid Day Hopper(F-502B) New - Exempt -- -- -- -- 0.041 0.041 No

New/PTU Bleaching Earth Adsorption Day Hopper (F-526A) New - Exempt -- -- -- -- 0.081 0.081 No

New/PTU Bleaching Earth Adsorption Day Hopper (F-526B) New - Exempt -- -- -- -- 0.081 0.081 No

New/PTU Filter Aid Adsorption Day Hopper (F-527) New - Exempt -- -- -- -- 0.041 0.041 No

New/PTU Bleaching Earth Adsorption Day Hopper (F-626A) New - Exempt -- -- -- -- 0.081 0.081 No

New/PTU Bleaching Earth Adsorption Day Hopper (F-626B) New - Exempt -- -- -- -- 0.081 0.081 No

New/PTU Filter Aid Adsorption Day Hopper (F-627) New - Exempt -- -- -- -- 0.011 0.011 No

New/PTU Polyethylene Removal Filter Aid Day Hopper (F-702A) New - Exempt -- -- -- -- 0.041 0.041 No

New/PTU Polyethylene Removal Filter Aid Hopper  (F-702B) New - Exempt -- -- -- -- 0.041 0.041 No

New/PTU Bleaching Earth Adsorption Day Hopper (F-726A) New - Exempt -- -- -- -- 0.081 0.081 No

New/PTU Bleaching Earth Adsorption Day Hopper (F-726B) New - Exempt -- -- -- -- 0.081 0.081 No

New/PTU Filter Aid Adsorption Day Hopper (F-727) New - Exempt -- -- -- -- 0.041 0.041 No

Table 2

Determination of Source Exemption Status

Phillips 66 Company - San Francisco Refinery

Rodeo, CA

Source Number Description Project Status

Post-Project Potential to Emit
1,2 Do Emissions 

from any 

Pollutant 

exceed 5 tons 

per year?

CAPs

tons/year



Table 2

Determination of Source Exemption Status

Phillips 66 Company - San Francisco Refinery

Rodeo, CA

Comparison of Hazardous Pollutant Emissions to Requirements of 2-1-318

Lead Asbestos Beryllium Mercury Vinyl Chloride Fluorides
Sulfuric Acid 

Mist

Reduced Sulfur 

Compounds (inc. H2S)

0.60 0.0070 4.0E-04 0.10 1.0 3.0 7.0 10 --
108 Tank 153 Existing - Exempt -- -- -- -- -- -- -- -- No

50007 Tank 224 Existing - Exempt -- -- -- -- -- -- -- -- No

New/PTU Wet Surface Air Cooler (WSAC) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Closed-Loop Vapor Recovery for PTU Train 1 New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Closed-Loop Vapor Recovery for PTU Train 2 New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Closed-Loop Vapor Recovery for PTU Train 3 New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Closed-Loop Vapor Recovery for FOG Recovery New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Dissolved Air Flotation Unit New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Bleaching Earth Storage Silo (F-400A) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Bleaching Earth Storage Silo (F-400B) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Bleaching Earth Storage Silo (F-400C) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Bleaching Earth Storage Silo (F-400D) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Bleaching Earth Storage Silo (F-400E) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Bleaching Earth Storage Silo (F-400F) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Bleaching Earth Storage Silo (F-400G) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Bleaching Earth Storage Silo (F-400H) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Bleaching Earth Storage Silo (F-400I) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Bleaching Earth Storage Silo (F-400J) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Bleaching Earth Storage Silo (F-400K) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Bleaching Earth Storage Silo (F-400L) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Filter Aid Storage Silo (F-401A) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Filter Aid Storage Silo (F-401B) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Filter Aid Storage Silo (F-401C) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Filter Aid Storage Silo (F-401D) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Filter Aid Storage Silo (F-401E) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Filter Aid Storage Silo (F-401F) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Filter Aid Storage Silo (F-401G) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Filter Aid Storage Silo (F-401H) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Filter Aid Storage Silo (F-401I) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Polyethylene Removal Filter Aid Day Hopper  (F-502A) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Polyethylene Removal Filter Aid Day Hopper(F-502B) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Bleaching Earth Adsorption Day Hopper (F-526A) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Bleaching Earth Adsorption Day Hopper (F-526B) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Filter Aid Adsorption Day Hopper (F-527) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Bleaching Earth Adsorption Day Hopper (F-626A) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Bleaching Earth Adsorption Day Hopper (F-626B) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Filter Aid Adsorption Day Hopper (F-627) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Polyethylene Removal Filter Aid Day Hopper (F-702A) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Polyethylene Removal Filter Aid Hopper  (F-702B) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Bleaching Earth Adsorption Day Hopper (F-726A) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Bleaching Earth Adsorption Day Hopper (F-726B) New - Exempt -- -- -- -- -- -- -- -- No

New/PTU Filter Aid Adsorption Day Hopper (F-727) New - Exempt -- -- -- -- -- -- -- -- No

Source Number Description
1,2,3 Project Status

Do Emissions from any 

Pollutant exceed Single-Source 

Threshold?

Post-Project Potential to Emit3

PSD Pollutant

ton/year

Single-Source Threshold (ton/year)



Table 2

Determination of Source Exemption Status

Phillips 66 Company - San Francisco Refinery

Rodeo, CA

Comparison of TAC and HAP Emissions to Requirements of 2-1-316.1 and 2-1-316.2

Baseline 

(2017-2019 

Average)

Post-Project 

PTE

Acute Trigger 

Level

Chronic 

Trigger Level

lb/yr lb/yr lb/hr lb/yr lb/hr lb/yr

108 Tank 153 Existing - Exempt -- See Note 0

50007 Tank 224 Existing - Exempt -- See Note 0

New/PTU Wet Surface Air Cooler (WSAC) New - Exempt

New/PTU Closed-Loop Vapor Recovery for PTU Train 1 New - Exempt

New/PTU Closed-Loop Vapor Recovery for PTU Train 2 New - Exempt

New/PTU Closed-Loop Vapor Recovery for PTU Train 3 New - Exempt

New/PTU Closed-Loop Vapor Recovery for FOG Recovery New - Exempt

New/PTU Dissolved Air Flotation Unit New - Exempt

New/PTU Bleaching Earth Storage Silo (F-400A) New - Exempt Crystalline Silica -- 4.1 4.6E-04 4.1 -- 120 -- No No -- --

New/PTU Bleaching Earth Storage Silo (F-400B) New - Exempt Crystalline Silica -- 4.1 4.6E-04 4.1 -- 120 -- No No -- --

New/PTU Bleaching Earth Storage Silo (F-400C) New - Exempt Crystalline Silica -- 4.1 4.6E-04 4.1 -- 120 -- No No -- --

New/PTU Bleaching Earth Storage Silo (F-400D) New - Exempt Crystalline Silica -- 4.1 4.6E-04 4.1 -- 120 -- No No -- --

New/PTU Bleaching Earth Storage Silo (F-400E) New - Exempt Crystalline Silica -- 4.1 4.6E-04 4.1 -- 120 -- No No -- --

New/PTU Bleaching Earth Storage Silo (F-400F) New - Exempt Crystalline Silica -- 4.1 4.6E-04 4.1 -- 120 -- No No -- --

New/PTU Bleaching Earth Storage Silo (F-400G) New - Exempt Crystalline Silica -- 4.1 4.6E-04 4.1 -- 120 -- No No -- --

New/PTU Bleaching Earth Storage Silo (F-400H) New - Exempt Crystalline Silica -- 4.1 4.6E-04 4.1 -- 120 -- No No -- --

New/PTU Bleaching Earth Storage Silo (F-400I) New - Exempt Crystalline Silica -- 4.1 4.6E-04 4.1 -- 120 -- No No -- --

New/PTU Bleaching Earth Storage Silo (F-400J) New - Exempt Crystalline Silica -- 4.1 4.6E-04 4.1 -- 120 -- No No -- --

New/PTU Bleaching Earth Storage Silo (F-400K) New - Exempt Crystalline Silica -- 4.1 4.6E-04 4.1 -- 120 -- No No -- --

New/PTU Bleaching Earth Storage Silo (F-400L) New - Exempt Crystalline Silica -- 4.1 4.6E-04 4.1 -- 120 -- No No -- --

New/PTU Filter Aid Storage Silo (F-401A) New - Exempt Crystalline Silica -- 31 0.0035 31 -- 120 -- No No -- --

New/PTU Filter Aid Storage Silo (F-401B) New - Exempt Crystalline Silica -- 31 0.0035 31 -- 120 -- No No -- --

New/PTU Filter Aid Storage Silo (F-401C) New - Exempt Crystalline Silica -- 31 0.0035 31 -- 120 -- No No -- --

New/PTU Filter Aid Storage Silo (F-401D) New - Exempt Crystalline Silica -- 31 0.0035 31 -- 120 -- No No -- --

New/PTU Filter Aid Storage Silo (F-401E) New - Exempt Crystalline Silica -- 11 0.0012 11 -- 120 -- No No -- --

New/PTU Filter Aid Storage Silo (F-401F) New - Exempt Crystalline Silica -- 31 0.0035 31 -- 120 -- No No -- --

New/PTU Filter Aid Storage Silo (F-401G) New - Exempt Crystalline Silica -- 31 0.0035 31 -- 120 -- No No -- --

New/PTU Filter Aid Storage Silo (F-401H) New - Exempt Crystalline Silica -- 31 0.0035 31 -- 120 -- No No -- --

New/PTU Filter Aid Storage Silo (F-401I) New - Exempt Crystalline Silica -- 31 0.0035 31 -- 120 -- No No -- --

New/PTU Polyethylene Removal Filter Aid Day Hopper  (F-502A) New - Exempt Crystalline Silica -- 41 0.0047 41 -- 120 -- No No -- --

New/PTU Polyethylene Removal Filter Aid Day Hopper(F-502B) New - Exempt Crystalline Silica -- 41 0.0047 41 -- 120 -- No No -- --

New/PTU Bleaching Earth Adsorption Day Hopper (F-526A) New - Exempt Crystalline Silica -- 8.1 9.2E-04 8.1 -- 120 -- No No -- --

New/PTU Bleaching Earth Adsorption Day Hopper (F-526B) New - Exempt Crystalline Silica -- 8.1 9.2E-04 8.1 -- 120 -- No No -- --

New/PTU Filter Aid Adsorption Day Hopper (F-527) New - Exempt Crystalline Silica -- 41 0.0047 41 -- 120 -- No No -- --

New/PTU Bleaching Earth Adsorption Day Hopper (F-626A) New - Exempt Crystalline Silica -- 8.1 9.2E-04 8.1 -- 120 -- No No -- --

New/PTU Bleaching Earth Adsorption Day Hopper (F-626B) New - Exempt Crystalline Silica -- 8.1 9.2E-04 8.1 -- 120 -- No No -- --

New/PTU Filter Aid Adsorption Day Hopper (F-627) New - Exempt Crystalline Silica -- 11 0.0012 11 -- 120 -- No No -- --

New/PTU Polyethylene Removal Filter Aid Day Hopper (F-702A) New - Exempt Crystalline Silica -- 41 0.0047 41 -- 120 -- No No -- --

New/PTU Polyethylene Removal Filter Aid Hopper  (F-702B) New - Exempt Crystalline Silica -- 41 0.0047 41 -- 120 -- No No -- --

New/PTU Bleaching Earth Adsorption Day Hopper (F-726A) New - Exempt Crystalline Silica -- 8.1 9.2E-04 8.1 -- 120 -- No No -- --

New/PTU Bleaching Earth Adsorption Day Hopper (F-726B) New - Exempt Crystalline Silica -- 8.1 9.2E-04 8.1 -- 120 -- No No -- --

New/PTU Filter Aid Adsorption Day Hopper (F-727) New - Exempt Crystalline Silica -- 41 0.0047 41 -- 120 -- No No -- --

Notes:
1.

2.

3.

Abbreviations:

CO - carbon monoxide POC - precursor organic compounds

NOx - nitrogen oxides SO2 - sulfur dioxide

PM10 - particulate matter less than 10 microns in diameter yr - year

PM2.5 - particulate matter less than 2.5 microns in diameter

Source TAC

Hourly Net Emission 

Rate Exceed Acute 

Trigger Level?

Annual Net Emission Rate 

Exceed Chronic Trigger Level?
HAP?Description Project Status

Net Change in Emissions

This source will not generate any TACs or HAPs.

Post-Project Potential to Emit for all new sources assumed to be equivalent to Post-Project Actual emission rates. Emissions calculations are presented in Stationary Source Tables 3 - 5.

Hazardous PSD pollutants will not be generated by any of the existing or new exempt sources.

This source will not generate any TACs or HAPs.

This source will not generate any TACs or HAPs.

This source will not generate any TACs or HAPs.

This source will not generate any TACs or HAPs.

This source will not generate any TACs or HAPs.

Tank 153 and Tank 224 are exempt tanks and thus not subject to throughput limits. Instead, these tanks are subject to a mass emission limit of 5 tons per year in order to remain exempt per BAAQMD Regulation 2 Rule 1 Section 319.1. Thus, post-project actual emissions (as calculated in Stationary Source Table 11) are presented 

above rather than post-project potential to emit. Any potential emissions from Tank 224 would be reported as fugitive leaks.

This source will not generate any TACs or HAPs post-project, thus any change from baseline will be negative and a comparison to trigger levels and HAP thresholds is not necessary.

This source will not generate any TACs or HAPs post-project, thus any change from baseline will be negative and a comparison to trigger levels and HAP thresholds is not necessary.

Exceed 

Single HAP 

Threshold of 

2.5 tpy per 

Source?

Exceed 

Combined 

HAP 

Threshold of 

6.25 tpy per 

Source?



NOX SO2 POC PM10 PM2.5 NOX SO2 POC PM10 PM2.5 NOX SO2 POC PM10 PM2.5

109 Tank 154
4 Contemporaneous -- -- 0.13 -- -- -- -- -- -- -- -- -- -0.13 -- --

439 Tank 109
4 Contemporaneous -- -- 0.74 -- -- -- -- -- -- -- -- -- -0.74 -- --

442 Tank 112
4 Contemporaneous -- -- 0.75 -- -- -- -- -- -- -- -- -- -0.75 -- --

29 Unit 200 B-5 Heater Shutdown 11 18 1.6 2.1 2.1 -- -- -- -- -- -11 -18 -1.6 -2.1 -2.1

30 Unit 200 B-101 Heater Shutdown 6.1 7.5 0.65 0.90 0.90 -- -- -- -- -- -6.1 -7.5 -0.65 -0.90 -0.90

36 Unit 200 B-102 Heater Shutdown 1.5 1.5 0.87 1.2 1.2 -- -- -- -- -- -1.5 -1.5 -0.87 -1.2 -1.2

301 Molten Sulfur Pit 234 Shutdown -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

302 Molten Sulfur Pit 236 Shutdown -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

303 Molten Sulfur Pit 238 Shutdown -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

350 Unit 267 Crude Distillation Unit Shutdown -- -- 3.4 -- -- -- -- -- -- -- -- -- -3.4 -- --

351 Unit 267 B-601/602 Tower Preheaters Shutdown 4.1 17 1.5 2.0 2.0 -- -- -- -- -- -4.1 -17 -1.5 -2.0 -2.0

1002 Unit 236 Sulfur Plant Shutdown 1.6 4.4 0.47 1.1 1.1 -- -- -- -- -- -1.6 -4.4 -0.47 -1.1 -1.1

1003 Unit 238 Sulfur Plant  Shutdown 4.0 5.5 0.20 1.1 1.1 -- -- -- -- -- -4.0 -5.5 -0.20 -1.1 -1.1

Plant ID 21360 Carbon Plant Shutdown 364 1,349 0.23 23 21 -- -- -- -- -- -364 -1,349 -0.23 -23 -21

Plant ID 21360 Carbon Plant - Rail Shutdown 0.24 0.0044 0.010 0.0045 0.0042 -- -- -- -- -- -0.24 -0.0044 -0.010 -0.0045 -0.0042

97 Tank 100 Altered -- -- 1.4 -- -- -- -- -- -- -- -- -- -1.4 -- --

50007 Tank 224 Existing - Exempt -- -- 2.9 -- -- -- -- -- -- -- -- -- -2.9 -- --

New/STU U237 Sulfur Treatment Unit New -- -- -- -- -- 25 8.8 0.34 6.4 6.4 25 8.8 0.34 6.4 6.4

New/PTU Pretreatment Unit New -- -- -- -- -- -- -- 3.3 -- -- -- -- 3.3 -- --

-- OGV and Harbor Craft
3 -- 147 7.2 9.1 4.1 3.8 266 11 16 7.1 6.6 119 3.8 7.2 3.0 2.8

-- Rail
3 -- 1.3 0.027 0.046 0.027 0.025 2.6 0.083 0.082 0.042 0.039 1.2 0.057 0.036 0.015 0.014

541 1,410 24 36 34 293 20 20 14 13 -247 -1,390 -3.8 -22 -21

Notes:
1.

2.

3.

4.

Abbreviations:

NOx - nitrogen oxides POC - precursor organic compounds

PM10 - particulate matter less than 10 microns in diameter SO2 - sulfur dioxide

PM2.5 - particulate matter less than 2.5 microns in diameter yr - year

Table 3

Offsets Analysis for Existing and Proposed Sources

Phillips 66 Company - San Francisco Refinery

Rodeo, CA

Source Number Description Project Status
Baseline Emissions 2017-2019 Average (tons/year)

1
Post-Project Potential to Emit (tons/year)

2

Three storage tanks (Tank 154, Tank 109, Tank 112) will be out of service and the reduction in their emissions will be used as contemporaneous offsets.

Projected Actual emissions for new sources (assumed to be equal to Potential to Emit) are presented in Stationary Source Tables 1 and 2. Potential to Emit for Tank 100 is presented in Stationary Source Table 15. Projected Actual emissions for Tank 224 (Stationary Source Table 9) are shown 

rather than potential to emit since it is an exempt source and thus not subject to throughput limits. Further, any potential emissions from Tank 224 with Post-Project would be reported as fugitive leaks.

Baseline emissions for OGV and Harbor Craft and Rail sources are for 2017-2019 activity. Note that there are baseline Rail emissions for both Rodeo and Carbon Plant sources.

Change in Emissions (tons/yr)

Total:

Baseline emissions for existing permitted sources obtained from Phillips 66's 2017, 2018, and 2019 R12-15 emissions inventories. Carbon Plant emissions are from BAAQMD Permit to Operate invoices. Details are shown in Stationary Source Table 6.



Permitted Sources

NOX SO2 CO PM10
Sulfuric 

Acid Mist
GHGs NOX SO2 CO PM10

Sulfuric Acid 

Mist
GHGs

New/STU U237 Sulfur Treatment Unit New 25 8.8 5.2 6.4 6.4 27,184 25 8.8 5.2 6.4 6.4 27,184

New/PTU Pretreatment Unit New -- -- -- -- -- -- -- -- -- -- -- --

25 8.8 5.2 6.4 6.4 27,184 25 8.8 5.2 6.4 6.4 27,184

40 40 100 15 7.0 75,000

A A A U -- --

No No No No No No

Notes:
1.

Abbreviations:

CAPs - Criteria Air Pollutant GHGs - Greenhous Gases PM10 - particulate matter less than 10 microns in diameter SO2 - sulfur dioxide

CO - carbon monoxide MT - metric ton PM2.5 - particulate matter less than 2.5 microns in diameter yr - year

CO2e - carbon dioxide equivalents NOx - nitrogen oxides POC - precursor organic compounds

Table 4

PSD Analysis for Existing and Proposed Sources

Phillips 66 Company - San Francisco Refinery

Rodeo, CA

Source Number Description Project Status

Post-Project Potential to Emit
1
 (tons/year) Change in Emissions (tons/yr)

Projected Actual emissions for new sources are presented in Stationary Sources Tables 1 and 2. U237 emits PM10 as sulfuric acid mist so emissions are reported under both PM10 and sulfuric acid pollutant thresholds.

Total:

BAAQMD PSD Review Significant Emissions Rate (ton/yr):

BAAQMD Attainment Status:

Are Increases in Total Net Emissions above Significant Emissions Rate?



Summary of TAC Emissions by Source
1

Baseline 

(2017-2019 

Average)

Post-Project 

PTE

lb/yr lb/yr lb/hr lb/yr

Benzene -- 0.26 3.0E-05 0.26

Formaldehyde -- 9.3 0.0011 9.3

Toluene -- 0.42 4.8E-05 0.42

Sulfuric Acid -- 12,800 1.5 12,800

Rail Locomotives
2 DPM 13 21 8.4E-04 7.4

OGV Transiting (Main Engines)
3 DPM 0.48 1.0 5.4E-05 0.48

Tug and Barge Transiting (Main Engines)
3 DPM 1.4 2.8 1.5E-04 1.3

OGV Maneuvering (Main Engines)
3 DPM 0.048 0.10 5.5E-06 0.048

Tug and Barge Maneuvering (Main Engines)
3 DPM 1.6 3.0 1.7E-04 1.5

OGV Hoteling (Auxiliary Engines)
3 DPM 1,529 2,030 0.057 501

Barge Hoteling (Auxiliary Engines)
3 DPM 161 384 0.026 223

Arsenic 1.1E-04 1.5E-04 4.1E-09 3.6E-05

Cadmium 1.6E-04 2.1E-04 5.9E-09 5.2E-05

Copper 2.8E-04 3.7E-04 1.0E-08 9.1E-05

Lead 0.0018 0.0023 6.6E-08 5.8E-04

Nickel 0.040 0.053 1.5E-06 0.013

Selenium 1.1E-04 1.5E-04 4.1E-09 3.6E-05

Propylene 0.19 0.25 6.9E-06 0.061

Hexane 0.065 0.086 2.4E-06 0.021

Formaldehyde 0.0041 0.0054 1.5E-07 0.0013

Xylenes 0.014 0.018 5.2E-07 0.0045

Benzene 0.088 0.12 3.3E-06 0.029

Toluene 0.087 0.12 3.3E-06 0.029

Ethyl Benzene 0.0028 0.0038 1.1E-07 9.3E-04

Xylene (o-) 0.013 0.017 4.7E-07 0.0041

Xylene (m-) 0.018 0.024 6.8E-07 0.0060

Chlorobenzene 0.0020 0.0027 7.6E-08 6.7E-04

Naphthalene 0.028 0.038 1.1E-06 0.0093

Vanadium 0.10 0.13 3.8E-06 0.033

Sulfate 2.4 3.2 9.1E-05 0.80

Comparison of Total TAC Emissions to BAAQMD Regulation 2 Rule 5 Trigger Levels
4

Acute 

Trigger 

Level

Chronic 

Trigger 

Level

lb/hr lb/yr lb/hr lb/yr

Arsenic 7440-38-2 4.1E-09 3.6E-05 4.4E-04 0.0016 No No

Benzene 71-43-2 3.3E-05 0.29 0.060 2.9 No No

Cadmium 7440-43-9 5.9E-09 5.2E-05 -- 0.019 -- No

Chlorobenzene 108-90-7 7.6E-08 6.7E-04 -- 39,000 -- No

Copper 7440-50-8 1.0E-08 9.1E-05 0.22 -- No --

DPM -- 0.084 735 -- 0.26 -- Yes

Ethyl Benzene 100-41-4 1.1E-07 9.3E-04 -- 33 -- No

Formaldehyde 50-00-0 0.0011 9.3 0.12 14 No No

Hexane 110-54-3 2.4E-06 0.021 -- 270,000 -- No

Lead 7439-92-1 6.6E-08 5.8E-04 -- 0.29 -- No

Naphthalene 91-20-3 1.1E-06 0.0093 -- 2.4 -- No

Nickel 7440-02-0 1.5E-06 0.013 3.1E-05 0.31 No No

Propylene 115-07-1 6.9E-06 0.061 -- 120,000 -- No

Selenium 7782-49-2 4.1E-09 3.6E-05 -- 8.0 -- No

Sulfate -- 9.1E-05 0.80 0.26 -- No --

Sulfuric Acid 7664-93-9 1.5 12,800 0.26 39 Yes Yes

Toluene 108-88-3 5.1E-05 0.45 82 12,000 No No

Vanadium 7440-62-2 3.8E-06 0.033 0.066 -- No --

Xylene (m-) 108-38-3 6.8E-07 0.0060 49 27,000 No No

Xylene (o-) 95-47-6 4.7E-07 0.0041 49 27,000 No No

Xylenes 1330-20-7 5.2E-07 0.0045 49 27,000 No No

Notes:
1.

2.

3.

4.

Abbreviations:

DPM - diesel particulate matter PTE - potential to emit

hr - hour TAC - Toxic Air Contaminant

lb - pound yr - year

References:

Table 5

Comparison to Rule 2-5 Thresholds for New and Modified Sources

Phillips 66 Company - San Francisco Refinery

Rodeo, CA

Source TAC
Net Change in PTE

Annual Net 

Emission Rate 

Exceed Chronic 

Trigger Level?

U237 Sulfur Treatment Unit emissions are presented in Stationary Source Table 1. Rail Locomotive emissions are presented in Rail Tables 14 - 17 for butane rail rack, Rail Tables 

24 - 27 for carbon plant, and Rail Tables 34 - 37 for future refinery rail rack. Marine vessel emissions are presented in Marine Tables 1 - 3 for baseline emissions and Marine Tables 

21 - 23 for future actual emissions.

Emissions were summed across all new and modified sources for comparison to BAAQMD Regulation 2 Rule 5 trigger levels. The only pollutants exceeding trigger levels are Diesel 

Particulate Matter (DPM), which exceeds the chronic trigger level and Sulfuric Acid, which exceeds both the acute and chronic trigger levels.

BAAQMD. Regulation 2 Rule 5 Table 2-5-1 Toxic Air Contaminant Trigger Levels. Available online: https://www.baaqmd.gov/~/media/dotgov/files/rules/reg-2-rule-5-new-source-

review-of-toxic-air-contaminants/documents/rg0205_120716-pdf.pdf?la=en

U237 Sulfur Treatment Unit

OGV Hoteling (Boiler)
3

TAC CAS
Net Change in PTE

Hourly Net 

Emission Rate 

Exceed Acute 

Trigger Level?

Total rail emissions were scaled to include only the emissions within the modeled area (8.3 miles/33.5 miles).

Total OGV and Tug and Barge transiting PM10 emissions were scaled to include only emissions within the modeled area of 18.3 km. Maneuvering and hoteling emissions, which occur 

entirely within the BAAQMD boundary, were not scaled (e.g., a factor of one was applied). OGV and Harbor Craft transiting emissions in zones 1 through 4 were scaled down based 

on the one-way zone distance. All main and auxiliary engine PM10 emissions were assumed to be DPM. Boiler hoteling PM10 emissions were speciated into organic and metal TACs 

using a historical facility profile.



Table 6

Design Analysis for SCR RACT Analysis

Parameter Description Value Units Notes

QB Heat input rate 14.8 MMBtu/hr

CF Capacity factor 1.0 -- Year-round operation

hNOx NOx removal efficiency 90% --

q fluegas Flue gas flow rate 5,291 cu ft/min Vendor data

Vol catalyst Volume of catalyst 50.3 cu ft

hadj NOx efficiency adjustment factor 1.24 --

Slipadj Ammonia slip adjustment factor 1.0 -- assume 5 ppm slip

NOxadj Inlet NOx adjustment factor 0.98 --

NOx in Uncontrolled NOx in flue gas 0.38 lb/MMBtu

Sadj Sulfur in coal adjustment factor 1.0 -- Only relevant for units fired 

on coal

Tadj Temperature adjustment factor 1.0 -- assume reactor inlet temp 

of 700 deg F

A catalyst Catalyst cross-sectional area 6 sq ft

n layer Number of catalyst layers 3 --

n total Total catalyst layers (including empty 

layers)

3 --

h layer Height of one catalyst layer 4.1 ft

h SCR Height of SCR reactor 42.3 ft

DPduct Pressure drop (duct) 2 in H2O

DPcatalyst Pressure drop (catalyst) 0.75 in H2O

m reagent Mass flow of reagent 7.0 lb/hr Assume urea as reagent

m sol Mass flow of aqueous reagent 

solution

14 lb/hr

C sol Urea concentration by weight 50% --

q sol Solution volume flow rate 0.20 gal/hr

TV Tank volume for reagent storage 1,000 gallons

Reference:

USEPA, "EPA Air Pollution Control Cost Manual, 7th Edition," EPA-452-02-001, 2002.

Phillips 66 Company - San Francisco Refinery

Rodeo, CA



Table 7

Cost Analysis for SCR RACT Analysis

Installed Capital Costs

SCR duct, catalyst, ammonia vaporization skid, $7,400,000 Vendor quote

and aqueous ammonia storage 

Direct Annual Costs

Operating and Supervisory Labor $0

Maintenance Labor (0.015 installed capital cost) $111,000

Annual Reagent Consumption Cost $36,480

 Ammonia volume flow rate 14 lb/hr

 Ammonia reagent cost $0.30 $/lb

 Capacity factor 1.0 --

Annual Electricity Cost $3,362

 Heat input rate 14.8 MMBtu/hr

 Input NOx concentration 0.38 lb/MMBtu

 NOx removal efficiency 90% --

 Pressure drop (duct) 2 in H2O

 Number of catalyst layers 3 --

 Pressure drop (catalyst) 0.75 in H2O

 Capacity factor 1.0 --

 Electricity cost $0.10 $/kWh

Annual Catalyst Replacement Cost $0.01

 Catalyst volume 50.3 cu ft

 Catalyst cost $240 $/cu ft

 Catalyst replacement factor (Rlayer) 1

 Catalyst operating life 8,760 hours

 Term of FWF 175.2 years

 Future Worth Factor (FWF) 0.00 --

Subtotal (DAC) $147,480

Indirect Annual Costs (TCI x CRF) $1,005,423

 Capital Recovery Factor (6% over 10 years) 0.136

Total Annual Costs (TAC) $1,152,903

Uncontrolled NOx emissions 25 tons/yr

Removal efficiency 90%

Controlled NOx emissions 2.5 tons/yr

Annual NOx removed 22.3 tons/yr

Cost Effectiveness $51,612 $/ton NOx

BAAQMD NOx cost effectiveness threshold $17,500 $/ton NOx

Reference:

USEPA, "EPA Air Pollution Control Cost Manual, 7th Edition," EPA-452-02-001, 2002.

Phillips 66 Company - San Francisco Refinery

Rodeo, CA



Permitted Sources

NOX SO2 CO POC PM (total) PM10 PM2.5 Mercury
Sulfuric 

Acid Mist

Reduced 

Sulfur 

Compounds 

(inc. H2S)

GHGs NOX SO2 CO POC PM (total) PM10 PM2.5 Mercury
Sulfuric Acid 

Mist

Reduced 

Sulfur 

Compounds 

(inc. H2S)

GHGs NOX SO2 CO POC PM (total) PM10 PM2.5 Mercury
Sulfuric 

Acid Mist

Reduced 

Sulfur 

Compounds 

(inc. H2S)

GHGs

97 Tank 100 Altered -- -- -- 1.4 -- -- -- 1.8E-10 -- 0.017 3.4 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -1.4 -- -- -- -1.8E-10 -- -0.017 -3.4

307 U240 Unicracking Unit Altered -- -- -- 4.2 -- -- -- -- -- 0.020 -- -- -- -- 4.9 -- -- -- -- -- 0.020 -- -- -- -- 0.61 -- -- -- -- -- 1.7E-04 --

334 Tank 107 Altered -- -- -- 0.85 -- -- -- 1.7E-10 -- 0.010 2.4 -- -- -- 0.24 -- -- -- -- -- -- -- -- -- -- -0.61 -- -- -- -1.7E-10 -- -0.010 -2.4

440 Tank 110 Altered -- -- -- 0.72 -- -- -- -- -- -- 0.94 -- -- -- 2.3 -- -- -- -- -- -- -- -- -- -- 1.6 -- -- -- -- -- -- -0.94

New/STU U237 Sulfur Treatment Unit New -- -- -- -- -- -- -- -- -- -- -- 25 8.8 5.2 0.34 6.4 6.4 6.4 -- 6.4 -- 27,184 25 8.8 5.2 0.34 6.4 6.4 6.4 -- 6.4 -- 27,184

New/PTU Pretreatment Unit New -- -- -- -- -- -- -- -- -- -- -- -- -- -- 3.3 -- -- -- -- -- -- -- -- -- -- 3.3 -- -- -- -- -- -- --

-- -- -- 7.2 -- -- -- 3.5E-10 -- 0.048 6.7 25 8.8 5.2 11 6.4 6.4 6.4 -- 6.4 0.020 27,184 25 8.8 5.2 3.8 6.4 6.4 6.4 -3.5E-10 6.4 -0.028 27,177

40 40 100 40 25 15 10 0.10 7.0 10 75,000

A A A N -- U N -- -- -- --

No No No No No No No N/A No N/A No

Notes:
1.

Baseline emissions obtained from Phillips 66's 2018 and 2019 R12-15 emissions inventories. Details are shown in Stationary Source Table 6.
2.

Projected actual emissions are presented in Stationary Source Table 1 and 2 for new sources, Stationary Source Tables 7 and 8 for U240, and Stationary Source Table 14 for existing tanks.

Abbreviations:

CAPs - Criteria Air Pollutant GHGs - Greenhouse Gases PM10 - particulate matter less than 10 microns in diameter SO2 - sulfur dioxide

CO - carbon monoxide MT - metric ton PM2.5 - particulate matter less than 2.5 microns in diameter yr - year

CO2e - carbon dioxide equivalents NOx - nitrogen oxides POC - precursor organic compounds

Projected Actuals (tons/year)
2

Table 8

Federal Major Modification Analysis for Existing and Proposed Sources

Phillips 66 Company - San Francisco Refinery

Rodeo, CA

Source 

Number
Description Project Status

Baseline Emissions 2018-2019 Average (tons/year)
1 Change in Emissions (tons/yr)

Are Increases in Total Net Emissions above Significant Emissions Rate?

Total:

Federal Major Modification Significant Emissions Rate (ton/yr):

BAAQMD Attainment Status:



Rodeo Renewed Project Application 

Phillips 66 

Ramboll 

APPENDIX A 

BAAQMD APPLICATION FORMS 



BAY AREA AIR QUALITY MANAGEMENT DISTRICT Form P-101B
939 Ellis Street,  San Francisco,  CA  94109 Authority to Construct/
Engineering Division (415) 749-4990 Permit to Operate

www.baaqmd.gov fax (415) 749-5030

- 1 -

1. Application Information

BAAQMD Plant No. A0016 Company Name Phillips 66 Company

Equipment/Project Description Rodeo Renewed Project/Process Renewable Feedstocks to Produce Renewable Fuels

2. Plant Information   If you have not previously been assigned a Plant Number by the District or if you want to update any plant 
data that you have previously supplied to the District, please complete this section.

Equipment Location

City Zip Code

Mail Address

City State Zip Code

Plant Contact Title

Telephone (        )                   Fax (        )                   Email

NAICS (North American Industry Classification System) see www.census.gov/epcd/naics02/naico602.htm 325199

3. Proximity to a School (K-12)

The sources in this permit application (check one)  Are Are not within 1,000 ft of the outer boundary of the nearest school.

4. Application Contact Information All correspondence from the District regarding this application will be sent to the plant 
contact unless you wish to designate a different contact for this application. 

Application Contact Wilma Dreessen Title Senior Environmental Consultant

Mail Address 1380 San Pablo Ave.

City Rodeo State CA Zip Code 94572

Telephone ( 510 )  245-5893 Fax (510) 245-4512                  Email Wilma.J.Dreessen@P66.com

5. Additional Information   The following additional information is required for all permit applications and should be included with 
your submittal. Failure to provide this information may delay the review of your application. Please indicate that each item has 
been addressed by checking the box. Contact the Engineering Division if you need assistance.

If a new Plant, a local street map showing the location of your business

A facility map, drawn roughly to scale, that locates the equipment and its emission points

Completed data form(s) and a pollutant flow diagram for each piece of equipment. 
(See www.baaqmd.gov/Forms/Engineering.aspx )

Discussion and/or calculations of the emissions of air pollutants from the equipment

6. Trade Secrets   Under the California Public Records Act, all information in your permit application will be considered a matter of 
public record and may be disclosed to a third party. If you wish to keep certain items separate as specified in Regulation 2, Rule 1, 
Section 202.7, please complete the following steps.

clearly marked.

A second copy, with trade secret in f

For each item asserted to be trade secret, you must provide a statement which provides the basis for your claim.



- 2
07/14/09

7. Small Business Certification   You are entitled to a reduced permit fee if you qualify as a small business as defined in 
Regulation 3. In order to qualify, you must certify that your business meets all of the following criteria:

The business does not employ more than 10 perso ns and its gross annual income does not exceed $600,000.

And the business is not an affiliate of a non -small business.  (Note: a non-small business employs more than 10 persons and/or 
its gross income exceeds $600,000.)

8. Accelerated Permitting   The Accelerated Permitting Program entitles you to install and operate qualifying sources of air 
pollution and abatement equipment without waiting for the District to issue a Permit to Operate.  To participate in this program 
you must certify that your project will meet all of the following criteria. Please acknowledge each item by checking each box.

Uncontrolled emissions of any single pollutant are each less than 10 lb/highest day, or the equipment has been precertified b y the
BAAQMD.

Emissions of toxic compounds do not exceed the trigger levels identified in Table 2-5-1 (see Regulation 2, Rule 5).

The project is not subject to public notice requirements (the source is either more than 1000 ft. from the nearest school, or the 
source does not emit any toxic compound in Table 2-5-1).

For replacement of abatement equipment, the new equipment must have an equal or greater overall abatement efficiency for all 
pollutants than the equipment being replaced.

For alterations of existing sources, for all pollutants the alteration does not result in an increase in emissions.

Payment of applicable fees (the minimum permit fee to install and operate each source). See Regulation 3 or contact the 
Engineering Division for help in determining your fees.

9. CEQA   Please answer the following questions pertaining to CEQA (California Environmental Quality Act).

A. Has another public agency prepared, required prep aration of, or issued a notice regarding preparation of a California Environmental 
Quality Act (CEQA) document (initial study, negative declaration, environmental impact report, or other CEQA document) that 
analyzes impacts of this project or another project of which it is a part or to which it is related? YES NO If no, go to section 9B.

Describe the document or notice, preparer, and date of document or expected date of completion:

Contra Costa County Notice of Preparation of a Draft Environmental Impact Report January 21, 2021

Contra Costa County Draft Environmental Impact Report 

B. List and describe any other permits or agency approvals required for this projec t by city, regional, state or federal agencies:

C. List and describe all other prior or current projects for which either of the fol lowing statements is true: (1) the pro ject that is the 
subject of this application could not be undertaken without the project listed below, (2) the project listed below could not be
undertaken without the project that is the subject of this application:

None

10. Certification   I hereby certify that all information contained herein is true and correct. (Please sign and date this form)

Wilma J. Dreessen Sr. Env. Consultant 5/19/2021
Name of person certifying (print) Title of person certifying Signature of person certifying Date

Send all application materials to the BAAQMD Engineering Division,  939 Ellis Street, San Francisco, CA 94109.



(at maximum operation)

EMISSION FACTORS (at maximum operating rate)

authority to construct,
already in operation

after

Emission Factors
lb/Usage Unit Basis Code

immediately 

S- S- S- A A- A-

P- P- P- P- P-

See Tables G-1 through G-7 for code See Table G5 or the Material Codes Table (available upon request)
See Basis Code Table below

Form G revised 4/12/16

DATA FORM G
General Air Pollution Source

BAY AREA AIR QUALITY MANAGEMENT DISTRICT



(revised 4/12/16) 

BAY AREA AIR QUALITY MANAGEMENT DISTRICT  

375 Beale Street, Suite 600, San Francisco, CA 94105  

Engineering Division           (415) 749-4990  

www.baaqmd.gov          fax (415) 749-5030 

Data Form C 
Fuel Combustion Source  

   

 
Form C is for all operations which burn fuel except for internal combustion engines (use Form ICE unless it is a gas turbine; for gas 

turbines use this form). If the operation also involves evaporation of any organic solvent, complete Form S and attach to this form. If 

the operation involves a process which generates any other air pollutants, complete Form G and attach to this form 

.  Check box if this source has a secondary function as an abatement device for some other source(s); complete lines 1, 2, and 7-13 

on Form A (using the source number below for the Abatement Device No.) and attach to this form 

Company Name:   Phillips 66 Company Plant No:   A0016           Source No.*:   NEW      

Equipment Name & Number, or Description:  Thermal Oxidizer at STU (Typical of two) 

Make, Model: TBD Maximum firing rate: 7.4 MMBtu/hr 

Date of modification or initial operation:               (if unknown, leave blank) 

Primary Use:  Electrical Generation  Space Heat  Waste Disposal  Testing 

  Abatement Device  Cogeneration  Resource Recovery  Other 

  Process heater; material heated:  

SIC Number: 2869    

Equipment Type (Check one) 

Internal  
Combustion 

Use Form ICE (Internal Combustion Engines) unless it is a gas turbine 

  gas turbine  hp  

  Other                                                hp  

Incinerator  Salvage Operation  Pathological Waste Temperature                °F 

  Liquid Waste  Other                                            Residence Time                 Sec 

Others  Boiler  Dryer  

  Afterburner  Oven  

  Flare  Furnace Material dried, baked, or heated: 

  Open Burning  Kiln  

  Other 
Thermal 
Oxidizer 

 

Overfire air?  Yes   No     If yes, what percent       % 

Flue gas recirculation?  Yes   No     If yes, what percent       % 

Air pre-heat?  Yes   No     Temperature       °F 

Low NOx burners?  Yes   No     Make, Model TBD 

Maximum flame temperature             °F  

Combustion products: Wet gas flowrate       4,000          acfm at 155 °F  

Typical Oxygen Content          dry volume %  or 27.5 wet volume % Or       % excess air 

Typical Use:           24    Hours/day   7    Days/week     52      Weeks/yr    

Typical % of annual total: Dec-Feb  25   % Mar-May   25  % Jun-Aug   25  % Sep-Nov   25  % 

With regard to air pollutant flow, what source(s) or abatement device(s) are immediately UPSTREAM? 

S STU   S       S       S       A       A       A       A       

With regard to air pollutant flow, what source(s) or abatement device(s) are immediately DOWNSTREAM? 

S       S       S       S       A Scrub A       P STU P       

   

Person completing this form:   Wilma Dreessen                     Date:       5/1/2021                   

 



  

 

(revised 4/12/16) 

FUELS 
INSTRUCTIONS Complete one line in Section A for each fuel.  Section B is OPTIONAL. Please use the units 
at the bottom of each table.  N/A means “Not Applicable. 
 
Section A: Fuel Data 

 Fuel Name Fuel Code 
Total 

Annual 
Usage 

Maximum 
Possible 
Fuel Use 

Rate 

Typical 
Heat 

Content 

Sulfur 
Content 

Nitrogen 
Content 

(Optional) 

Ash 
Content 

(Optional) 

1 Natural Gas 189  7.4 MM 1050    

2         

3         

4         
 

 Use the 
appropriate units 
for each fuel 

Natural Gas Therm Btu/hr N/A N/A N/A N/A 

 Other Gas MSCF MSCF/hr Btu/MSCF Ppm N/A N/A 

 Liquid M gal M gal /hr Btu/m gal Wt% Wt% Wt% 

 Solid ton Ton/hr Btu/ton Wt% Wt% Wt% 

 

Section B: Emission Factors (Optional) 
 Fuel Name Fuel Code Particulates NOx CO 

   
Emission 

Factor 
Basis Code 

Emission 
Factor 

Basis 
Code 

Emission 
Factor 

Basis 
Code 

1         

2         

3         

4         
 

 Use the 
appropriate units 
for each fuel 

Natural Gas Lb/Therm 

 Other Gas Lb/MSCF 

 Liquid Lb/M gal 

 Solid Lb/ton 

 
Note: * MSCF = thousand standard cubic feet 
 ** m gal = thousand gallons 
 *** See tables below for Fuel and Basis Codes 
 **** Total annual usage is:  -Projected usage over next 12 months if equipment is new or modified 

- Actual usage for last 12 months if equipment is existing and unchanged 
 

Fuels Codes Basis Codes 

Code Fuel Code Fuel Code Method 

25 Anthracite coal 189 Natural gas 0 Not applicable for this pollutant 

33 Bagasse 234 Process gas – blast furnace 1 Source testing or other measurement by plant (attach copy) 

35 Bark 235 Process gas – CO 2 Source testing or other measurement by BAAQMD (give date) 

43 Bituminous Coal 236 Process gas – coke oven gas 3 Specifications from vendor (attach copy) 

47 Brown Coal 238 Process gas – RMG 
4 Material balance by plant using engineering expertise and 

knowledge of process 

242 Bunker C fuel oil 237 Process gas – other 5 Material balance by BAAQMD 

80 Coke 242 Residual Oil 6 Taken from AP-42 

89 Crude Oil 495 Refuse derived fuel 7 Taken from literature, other than AP-42 

98 Diesel oil 511 Landfill gas 8 Guess 

493 Digester gas 256 Solid propellant   

315 Distillate oil 466 Solid waste   

392 Fuel Oil #2 304 Wood – hogged   

551 Gasoline 305 Wood – other   

158 Jet fuel 198 Other – gaseous fuels   

160 LPG 200 Other – liquid fuels   

165 Lignite 203 Other – solid fuels   

167 Liquid waste     

494 Municipal solid waste     

 



 
Pollutant 

Weight Percent Reduction 
(at typical operation) 

Basis Codes 
(See Table**) 

Particulate   

Organics   

Nitrogen Oxides (as NO2)   

Sulfur Dioxide   

Carbon Monoxide   

Other:   

Other:   

 

 
 

Data Form A 
ABATEMENT DEVICE 

 

B AY AR E A AI R Q U AL I T Y M AN AG E M E N T D I S T R I C T 
375 Beale Street, Suite 600 . . . San Francisco, CA  9410 5. . . (415) 749 -4990 . . . FAX (415) 749-5030 

 
 

for office use only 

 
Abatement Device: Equipment/process whose primary purpose is to reduce the quantity of pollutant(s) emitted 
to the atmosphere. 

 
 
1.   Business Name: Plant No: 

(If unknown, leave blank) 

 

2.   Name or Description      Abatement Device No:     A-   

 
3.   Make, Model, and Rated Capacity      

 
4.   Abatement Device Code (See table*)    Date of Initial Operation    

 
5.   With regard to air pollutant flow into this abatement device, what sources(s) and/or abatement device(s) are 

immediately upstream? 
 

S-     S-      S-      S-      S-     

S- A- A- A- A- A- 

 
6.   Typical gas stream temperature at inlet: F 

 

If this form is being submitted as part of an application for an Authority to Construct, completion of the 
following table is mandatory.  If not, and the Abatement Device is already in operation, completion of the table is 
requested but not required. 

 

 
 
 

7. 
 

8. 
 

9. 
 

10. 
 

11. 
 

12. 
 

13. 

 
14. Check box if this Abatement Device burns fuel; complete lines 1, 2 and 15-36 on Form C (using the Abatement 

Device No. above for the Source No.) and attach to this form. 
 
15.  With regard to air pollutant flow from this abatement device, what sources(s), abatement device(s) and/or emission 

point(s) are immediately downstream? 
 

S-      A-      A-      A-      P-      P-     
 
 
 

Person completing this form: Date: 
 

(revised 5/18) 



DATA FORM P 
Emission Point 

 

BAY AREA AIR QUALITY MANAGEMENT DISTRICT 

939 Ellis Street .. . San Francisco, CA . . . 94109. . . (415) 749-4990 . . .  Fax (415) 749-5030 

 

Form P is for well-defined emission points such as stacks or chimneys only; do not use for 
windows, room vents, etc. 
 

Business Name:  Phillips 66 Company Plant No:  A0016 

 Emission Point No:  P- STU (2) 

 

With regard to air pollutant flow into this emission point, what sources(s) and/or abatement device(s) 
are immediately upstream? 
 

 S-  STU S-       S-       S-       S-        

 S-       A- TO A- Scrubbe
r 

A-       A-       A-       

Exit cross-section area: 1.79              sq. ft. Height above grade: 120                 ft. 
 

Effluent Flow from Stack 

 Typical Operating Condition Maximum Operating Condition 

Actual Wet Gas Flowrate 3000 cfm 4000 cfm 

Percent Water Vapor 27.5 Vol % 27.5 Vol % 

Temperature 116 F 116 F 
 

If this stack is equipped to measure (monitor) the emission of any air pollutants, 

Is monitoring continuous?  yes          no 

What pollutants are monitored?       

 

 

Person completing this form  Wilma Dreessen      Date 4/29/2021  

 

P:www\Permit\forms\FormP – 4/99 

 

 

 

 

 

 



Form HRA 

BAY AREA AIR QUALITY MANAGEMENT DISTRICT 
375 Beale Street, Suite 600, San Francisco, CA 94105. . . (415) 749-4990 . . . FAX (415) 749-5030 OR 4949 

WEBSITE: WWW.BAAQMD.GOV 

Health Risk Assessment

IMPORTANT:  For any permit application that requires a Health Risk Assessment, fill out one form for each
source that emits a Toxic Air Contaminant(s) [or for a group of sources that exhaust through a common stack].  
Emissions can be from a discrete point source (with stack) or a source with fugitive emissions (area or volume 
source).  You must provide a plot plan (drawn to scale, if possible) and a local map (aerial photos are 
recommended), which clearly demonstrate the location of your site, the source(s), property lines, and any 
surrounding buildings [see attached example].  Label streets, schools, residences, and other businesses.    List 
major dimensions of all buildings surrounding the source in Section C.  

Plant Name:        Plant No.: 

Source Description: 

Source No.: S-     Emission Point No.: P-     
(if known) (if known) 

SECTION A (Point Source) 
1. Does the source exhaust at clearly defined emission point; i.e., a stack or exhaust pipe?  YES  OR   NO 

(If YES continue at #2, If NO, skip to Section B)

2. Does the stack (or exhaust pipe) stand alone or is it located on the roof of a building?  alone  OR   on roof 

Important: If stack is on a roof, provide building dimensions on line B1 in Section C. 

3. What is the height of the stack outlet above ground level?  feet  OR  meters? 

4. What is the inside diameter of the stack outlet?  inches  OR   feet  OR   meters 

5. What is the direction of the exhaust from the stack outlet?  horizontal  OR    vertical 

6. Is the stack outlet:  open or hinged rain flap  OR  rain capped (deflects exhaust downward or horizontally)  

7. What is the exhaust flowrate during normal operation? cfm (cubic feet/min)  OR meters3/second

8. What is the typical temperature of the exhaust gas?  degrees Fahrenheit  OR  degrees Celsius 

(Skip Section B and Go on to Section C)

SECTION B (Area/Volume Source) 

This section applies to fugitive emissions that are NOT captured by a collection system nor directly emitted through a stack or 
other emission point.  Volume sources have fugitive emissions generally released within a building or other defined space 
(e.g., dry cleaner, gasoline station canopy).  Area sources are generally flat areas of release (e.g., landfill, quarry).     

1. Is the emission source located within a building?   YES (go to #2)  OR   NO (go to #3) 

2. If YES (source inside building), provide building dimensions on line B1 in Section C

a. Does the building have a ventilation system that is vented to the outside?  YES  OR    NO 

b. If NO (ventilation), are the building's doors & windows kept open during hours of operation?  YES  OR  NO 

3. If NO (source not inside building), provide a description of the source, dimensions, & indicate location on plot plan.

HRA-1 

(Go on to Section C) 



SECTION C (Building Dimensions)

Provide building dimensions.  Use Line B1 only for building with source/stack on the roof or with fugitive emissions inside 
building. Use Lines B2-B9 for buildings surrounding the source (within 300 feet). Distance and direction are optional if map 
and/or aerial photo are adequately labeled with locations of buildings. Check one for units: feet  OR  meters

B# Building name or description Height Width Length
Distance

To Source
Direction

To Source

B1
Building with source:

n/a n/a

B2

B3

B4

B5

B6

B7

B8

B9

NOTE:  Label buildings by B# on plot plan, map and/or aerial photo.  Provide comments below for any details that 
need additional clarification (e.g., list buildings that are co-occupied by your employees and other workers, 
residents, students, etc). 

(Go on to Section D)

SECTION D (Receptor Locations)

NOTE: Indicate on maps or aerial photos the residential and nonresidential areas surrounding your facility.

1. Indicate the area where the source is located (check one):

zoned for residential use zoned for mixed residential and commercial/industrial use

zoned for commercial and/or industrial use zoned for agricultural use

2. Distance from source (stack or building) to nearest facility property line = feet OR meters 

3. Distance from source (stack or building) to the property line of the nearest residence = feet OR meters

4. Describe the nearest nonresidential property (check one): Industrial/Commercial  OR Other 

5. Distance from source (stack or building) to property line of nearest nonresidential site = feet OR meters 

6. Distance from source to property line of nearest school* (or school site) = feet OR Greater than 1,000 feet

[Note: Helpful website with California Dept. of Education data: www.greatschools.net]

Provide the names and addresses of all schools* that have property line(s) within 1,000 feet of the source:

*K-12 and more than twelve children only HRA-101

HRA-2



 

Form G is for general air pollution sources.  Use specific forms when applicable.  If this source burns fuel, then also 
complete Form C. 
 
1. Business Name:       Plant No:       

2. SIC No.:          Date of Initial Operation       
               (if unknown, leave blank) 

3. Name or Description:        Source No.: S-      

4. Make, Model, and Rated Capacity of Equipment:       

5 Process Code                Material Code                      Usage Unit       

6. Total throughput, last 12 mos.                usage units2 Maximum operating rate:                   usage units2 /hr 

7. Typical % of total throughput:  Dec-Feb           % Mar-May          % Jun-Aug        % Sep-Nov           % 

8. Typical operating times:    hrs/day   days/week    weeks/year 

9. For batch or cyclic processes:    minutes/cycle    minutes between cycles 

10. Exhaust gases from source: Wet gas flowrate       cfm    at       F 
     (at maximum operation) 

Approximate water vapor content       volume% 
 
EMISSION FACTORS (at maximum operating rate) 

If this form is being submitted as part of an application for an authority to construct, completion of the following table is 
mandatory. If not, and the Source is already in operation, completion of the table is requested but not required. 
 
If this source also burns fuel, do not include those combustion products in the emission factors below; they are accounted 
for on Form C.  If source test or other data are available for composite emissions only, estimate from those data the 
emissions attributable to just the general process and show below. 
 

  Check box if factors apply to emissions after Abatement Device(s). 
 
 Emission Factors 

lb/Usage Unit 2 
Basis Code  

11. Particulate .....................................              
12. Organics ........................................              
13. Nitrogen Oxides (as N02) ..............              
14, Sulfur Dioxide ................................              
15. Carbon Monoxide ..........................              
16. Other:_______________________             

17. Other:_______________________             
 
18. With regard to air pollutant flow from this source, what sources(s), abatement device(s) and/or emission point(s) are 

immediately downstream? 

S-       S-       S-       A       A-       A-       

P-       P-       P-       P-       P-         
See Tables G-1 through G-7 for code See Table G5 or the Material Codes Table (available upon request) 
See Basis Code Table below 

Person completing this form:       Date:       
Form G – revised 4/12/16

DATA FORM G 
General Air Pollution Source 

 

 

 

 

 

 

 

 

 

 

 

 

BAY AREA AIR QUALITY MANAGEMENT DISTRICT  
375 Beale Street, Suite 600, San Francisco, CA 94105    (415) 749-4990     FAX (415) 749-5030   

www.baaqmd.gov 



(at maximum operation)

EMISSION FACTORS (at maximum operating rate)

authority to construct,
already in operation

after

Emission Factors
lb/Usage Unit Basis Code

immediately 

S- S- S- A A- A-

P- P- P- P- P-

See Tables G-1 through G-7 for code See Table G5 or the Material Codes Table (available upon request)
See Basis Code Table below

Form G revised 4/12/16

DATA FORM G
General Air Pollution Source

BAY AREA AIR QUALITY MANAGEMENT DISTRICT



Pollutant
Weight Percent Reduction

(at typical operation)
Basis Codes
(See Table**)

Particulate

Organics

Nitrogen Oxides (as NO2)

Sulfur Dioxide

Carbon Monoxide

Other:

Other:

Data Form A
ABATEMENT DEVICE

BAY AREA AIR QUALITY MANAGEMENT DISTRICT
375 Beale Street, Suite 600. . . San Francisco, CA 94105. . . (415) 749-4990 . . . FAX (415) 749-5030

for office use only

Abatement Device: Equipment/process whose primary purpose is to reduce the quantity of pollutant(s) emitted 
to the atmosphere.

1. Business Name: Plant No:
(If unknown, leave blank)

2. Name or Description Abatement Device No: A-

3. Make, Model, and Rated Capacity

4. Abatement Device Code (See table*) Date of Initial Operation

5. With regard to air pollutant flow into this abatement device, what sources(s) and/or abatement device(s) are
immediately upstream?

S- S- S- S- S-

S- A- A- A- A- A-

6. Typical gas stream temperature at inlet: F

If this form is being submitted as part of an application for an Authority to Construct, completion of the
following table is mandatory. If not, and the Abatement Device is already in operation, completion of the table is 
requested but not required.

7.

8.

9.

10.

11.

12.

13.

14. Check box if this Abatement Device burns fuel; complete lines 1, 2 and 15-36 on Form C (using the Abatement
Device No. above for the Source No.) and attach to this form.

15. With regard to air pollutant flow from this abatement device, what sources(s), abatement device(s) and/or emission
point(s) are immediately downstream?

S- A- A- A- P- P-

Person completing this form: Date:

(revised 5/18)



Pollutant
Weight Percent Reduction

(at typical operation)
Basis Codes
(See Table**)

Particulate

Organics

Nitrogen Oxides (as NO2)

Sulfur Dioxide

Carbon Monoxide

Other:

Other:

Data Form A
ABATEMENT DEVICE

BAY AREA AIR QUALITY MANAGEMENT DISTRICT
375 Beale Street, Suite 600. . . San Francisco, CA 94105. . . (415) 749-4990 . . . FAX (415) 749-5030

for office use only

Abatement Device: Equipment/process whose primary purpose is to reduce the quantity of pollutant(s) emitted 
to the atmosphere.

1. Business Name: Plant No:
(If unknown, leave blank)

2. Name or Description Abatement Device No: A-

3. Make, Model, and Rated Capacity

4. Abatement Device Code (See table*) Date of Initial Operation

5. With regard to air pollutant flow into this abatement device, what sources(s) and/or abatement device(s) are
immediately upstream?

S- S- S- S- S-

S- A- A- A- A- A-

6. Typical gas stream temperature at inlet: F

If this form is being submitted as part of an application for an Authority to Construct, completion of the
following table is mandatory. If not, and the Abatement Device is already in operation, completion of the table is 
requested but not required.

7.

8.

9.

10.

11.

12.

13.

14. Check box if this Abatement Device burns fuel; complete lines 1, 2 and 15-36 on Form C (using the Abatement
Device No. above for the Source No.) and attach to this form.

15. With regard to air pollutant flow from this abatement device, what sources(s), abatement device(s) and/or emission
point(s) are immediately downstream?

S- A- A- A- P- P-

Person completing this form: Date:

(revised 5/18)



DATA FORM P
Emission Point

BAY AREA AIR QUALITY MANAGEMENT DISTRICT

939 Ellis Street .. . San Francisco, CA . . . 94109. . . (415) 749-4990 . . .  Fax (415) 749-5030

Form P is for well-defined emission points such as stacks or chimneys only; do not use for 
windows, room vents, etc.

Business Name: Phillips 66 Company Plant No: A0016

Emission Point No: P-PTU 1

With regard to air pollutant flow into this emission point, what sources(s) and/or abatement device(s) 
are immediately upstream?

S- PTU 1 S-      S-      S-      S-      
S-      A- Biofilter A- Carbon A- A-      A-      

Exit cross-section area: 1.4              sq. ft. Height above grade: 10.3                 ft.

Effluent Flow from Stack

Typical Operating Condition Maximum Operating Condition

Actual Wet Gas Flowrate 1860 cfm 1860 cfm

Percent Water Vapor 0.062 Vol % 0.062 Vol %

Temperature 70 F 70 F

If this stack is equipped to measure (monitor) the emission of any air pollutants,

Is monitoring continuous? yes         no

What pollutants are monitored?      

Person completing this form Wilma Dreessen   Date 5/1/2021

P:www\Permit\forms\FormP 4/99



(at maximum operation)

EMISSION FACTORS (at maximum operating rate)

authority to construct,
already in operation

after

Emission Factors
lb/Usage Unit Basis Code

immediately 

S- S- S- A A- A-

P- P- P- P- P-

See Tables G-1 through G-7 for code See Table G5 or the Material Codes Table (available upon request)
See Basis Code Table below

Form G revised 4/12/16

DATA FORM G
General Air Pollution Source

BAY AREA AIR QUALITY MANAGEMENT DISTRICT



Pollutant
Weight Percent Reduction

(at typical operation)
Basis Codes
(See Table**)

Particulate

Organics

Nitrogen Oxides (as NO2)

Sulfur Dioxide

Carbon Monoxide

Other:

Other:

Data Form A
ABATEMENT DEVICE

BAY AREA AIR QUALITY MANAGEMENT DISTRICT
375 Beale Street, Suite 600. . . San Francisco, CA 94105. . . (415) 749-4990 . . . FAX (415) 749-5030

for office use only

Abatement Device: Equipment/process whose primary purpose is to reduce the quantity of pollutant(s) emitted 
to the atmosphere.

1. Business Name: Plant No:
(If unknown, leave blank)

2. Name or Description Abatement Device No: A-

3. Make, Model, and Rated Capacity

4. Abatement Device Code (See table*) Date of Initial Operation

5. With regard to air pollutant flow into this abatement device, what sources(s) and/or abatement device(s) are
immediately upstream?

S- S- S- S- S-

S- A- A- A- A- A-

6. Typical gas stream temperature at inlet: F

If this form is being submitted as part of an application for an Authority to Construct, completion of the
following table is mandatory. If not, and the Abatement Device is already in operation, completion of the table is 
requested but not required.

7.

8.

9.

10.

11.

12.

13.

14. Check box if this Abatement Device burns fuel; complete lines 1, 2 and 15-36 on Form C (using the Abatement
Device No. above for the Source No.) and attach to this form.

15. With regard to air pollutant flow from this abatement device, what sources(s), abatement device(s) and/or emission
point(s) are immediately downstream?

S- A- A- A- P- P-

Person completing this form: Date:

(revised 5/18)



Pollutant
Weight Percent Reduction

(at typical operation)
Basis Codes
(See Table**)

Particulate

Organics

Nitrogen Oxides (as NO2)

Sulfur Dioxide

Carbon Monoxide

Other:

Other:

Data Form A
ABATEMENT DEVICE

BAY AREA AIR QUALITY MANAGEMENT DISTRICT
375 Beale Street, Suite 600. . . San Francisco, CA 94105. . . (415) 749-4990 . . . FAX (415) 749-5030

for office use only

Abatement Device: Equipment/process whose primary purpose is to reduce the quantity of pollutant(s) emitted 
to the atmosphere.

1. Business Name: Plant No:
(If unknown, leave blank)

2. Name or Description Abatement Device No: A-

3. Make, Model, and Rated Capacity

4. Abatement Device Code (See table*) Date of Initial Operation

5. With regard to air pollutant flow into this abatement device, what sources(s) and/or abatement device(s) are
immediately upstream?

S- S- S- S- S-

S- A- A- A- A- A-

6. Typical gas stream temperature at inlet: F

If this form is being submitted as part of an application for an Authority to Construct, completion of the
following table is mandatory. If not, and the Abatement Device is already in operation, completion of the table is 
requested but not required.

7.

8.

9.

10.

11.

12.

13.

14. Check box if this Abatement Device burns fuel; complete lines 1, 2 and 15-36 on Form C (using the Abatement
Device No. above for the Source No.) and attach to this form.

15. With regard to air pollutant flow from this abatement device, what sources(s), abatement device(s) and/or emission
point(s) are immediately downstream?

S- A- A- A- P- P-

Person completing this form: Date:

(revised 5/18)



DATA FORM P
Emission Point

BAY AREA AIR QUALITY MANAGEMENT DISTRICT

939 Ellis Street .. . San Francisco, CA . . . 94109. . . (415) 749-4990 . . .  Fax (415) 749-5030

Form P is for well-defined emission points such as stacks or chimneys only; do not use for 
windows, room vents, etc.

Business Name: Phillips 66 Company Plant No: A0016

Emission Point No: P-PTU 2

With regard to air pollutant flow into this emission point, what sources(s) and/or abatement device(s) 
are immediately upstream?

S- PTU 2 S-      S-      S-      S-      
S-      A- Biofilter A- Carbon A- A-      A-      

Exit cross-section area: 1.4              sq. ft. Height above grade: 10.3                 ft.

Effluent Flow from Stack

Typical Operating Condition Maximum Operating Condition

Actual Wet Gas Flowrate 1860 cfm 1860 cfm

Percent Water Vapor 0.062 Vol % 0.062 Vol %

Temperature 70 F 70 F

If this stack is equipped to measure (monitor) the emission of any air pollutants,

Is monitoring continuous? yes         no

What pollutants are monitored?      

Person completing this form Wilma Dreessen   Date 5/1/2021

P:www\Permit\forms\FormP 4/99



(at maximum operation)

EMISSION FACTORS (at maximum operating rate)

authority to construct,
already in operation

after

Emission Factors
lb/Usage Unit Basis Code

immediately 

S- S- S- A A- A-

P- P- P- P- P-

See Tables G-1 through G-7 for code See Table G5 or the Material Codes Table (available upon request)
See Basis Code Table below

Form G revised 4/12/16

DATA FORM G
General Air Pollution Source

BAY AREA AIR QUALITY MANAGEMENT DISTRICT



Pollutant
Weight Percent Reduction

(at typical operation)
Basis Codes
(See Table**)

Particulate

Organics

Nitrogen Oxides (as NO2)

Sulfur Dioxide

Carbon Monoxide

Other:

Other:

Data Form A
ABATEMENT DEVICE

BAY AREA AIR QUALITY MANAGEMENT DISTRICT
375 Beale Street, Suite 600. . . San Francisco, CA 94105. . . (415) 749-4990 . . . FAX (415) 749-5030

for office use only

Abatement Device: Equipment/process whose primary purpose is to reduce the quantity of pollutant(s) emitted 
to the atmosphere.

1. Business Name: Plant No:
(If unknown, leave blank)

2. Name or Description Abatement Device No: A-

3. Make, Model, and Rated Capacity

4. Abatement Device Code (See table*) Date of Initial Operation

5. With regard to air pollutant flow into this abatement device, what sources(s) and/or abatement device(s) are
immediately upstream?

S- S- S- S- S-

S- A- A- A- A- A-

6. Typical gas stream temperature at inlet: F

If this form is being submitted as part of an application for an Authority to Construct, completion of the
following table is mandatory. If not, and the Abatement Device is already in operation, completion of the table is 
requested but not required.

7.

8.

9.

10.

11.

12.

13.

14. Check box if this Abatement Device burns fuel; complete lines 1, 2 and 15-36 on Form C (using the Abatement
Device No. above for the Source No.) and attach to this form.

15. With regard to air pollutant flow from this abatement device, what sources(s), abatement device(s) and/or emission
point(s) are immediately downstream?

S- A- A- A- P- P-

Person completing this form: Date:

(revised 5/18)



Pollutant
Weight Percent Reduction

(at typical operation)
Basis Codes
(See Table**)

Particulate

Organics

Nitrogen Oxides (as NO2)

Sulfur Dioxide

Carbon Monoxide

Other:

Other:

Data Form A
ABATEMENT DEVICE

BAY AREA AIR QUALITY MANAGEMENT DISTRICT
375 Beale Street, Suite 600. . . San Francisco, CA 94105. . . (415) 749-4990 . . . FAX (415) 749-5030

for office use only

Abatement Device: Equipment/process whose primary purpose is to reduce the quantity of pollutant(s) emitted 
to the atmosphere.

1. Business Name: Plant No:
(If unknown, leave blank)

2. Name or Description Abatement Device No: A-

3. Make, Model, and Rated Capacity

4. Abatement Device Code (See table*) Date of Initial Operation

5. With regard to air pollutant flow into this abatement device, what sources(s) and/or abatement device(s) are
immediately upstream?

S- S- S- S- S-

S- A- A- A- A- A-

6. Typical gas stream temperature at inlet: F

If this form is being submitted as part of an application for an Authority to Construct, completion of the
following table is mandatory. If not, and the Abatement Device is already in operation, completion of the table is 
requested but not required.

7.

8.

9.

10.

11.

12.

13.

14. Check box if this Abatement Device burns fuel; complete lines 1, 2 and 15-36 on Form C (using the Abatement
Device No. above for the Source No.) and attach to this form.

15. With regard to air pollutant flow from this abatement device, what sources(s), abatement device(s) and/or emission
point(s) are immediately downstream?

S- A- A- A- P- P-

Person completing this form: Date:

(revised 5/18)



DATA FORM P
Emission Point

BAY AREA AIR QUALITY MANAGEMENT DISTRICT

939 Ellis Street .. . San Francisco, CA . . . 94109. . . (415) 749-4990 . . .  Fax (415) 749-5030

Form P is for well-defined emission points such as stacks or chimneys only; do not use for 
windows, room vents, etc.

Business Name: Phillips 66 Company Plant No: A0016

Emission Point No: P-PTU 3

With regard to air pollutant flow into this emission point, what sources(s) and/or abatement device(s) 
are immediately upstream?

S- PTU 3 S-      S-      S-      S-      
S-      A- Biofilter A- Carbon A- A-      A-      

Exit cross-section area: 1.4              sq. ft. Height above grade: 10.3                 ft.

Effluent Flow from Stack

Typical Operating Condition Maximum Operating Condition

Actual Wet Gas Flowrate 1860 cfm 1860 cfm

Percent Water Vapor 0.062 Vol % 0.062 Vol %

Temperature 70 F 70 F

If this stack is equipped to measure (monitor) the emission of any air pollutants,

Is monitoring continuous? yes         no

What pollutants are monitored?      

Person completing this form Wilma Dreessen   Date 5/1/2021

P:www\Permit\forms\FormP 4/99



(at maximum operation)

EMISSION FACTORS (at maximum operating rate)

authority to construct,
already in operation

after

Emission Factors
lb/Usage Unit Basis Code

immediately 

S- S- S- A A- A-

P- P- P- P- P-

See Tables G-1 through G-7 for code See Table G5 or the Material Codes Table (available upon request)
See Basis Code Table below

Form G revised 4/12/16

DATA FORM G
General Air Pollution Source

BAY AREA AIR QUALITY MANAGEMENT DISTRICT



Pollutant
Weight Percent Reduction

(at typical operation)
Basis Codes
(See Table**)

Particulate

Organics

Nitrogen Oxides (as NO2)

Sulfur Dioxide

Carbon Monoxide

Other:

Other:

Data Form A
ABATEMENT DEVICE

BAY AREA AIR QUALITY MANAGEMENT DISTRICT
375 Beale Street, Suite 600. . . San Francisco, CA 94105. . . (415) 749-4990 . . . FAX (415) 749-5030

for office use only

Abatement Device: Equipment/process whose primary purpose is to reduce the quantity of pollutant(s) emitted 
to the atmosphere.

1. Business Name: Plant No:
(If unknown, leave blank)

2. Name or Description Abatement Device No: A-

3. Make, Model, and Rated Capacity

4. Abatement Device Code (See table*) Date of Initial Operation

5. With regard to air pollutant flow into this abatement device, what sources(s) and/or abatement device(s) are
immediately upstream?

S- S- S- S- S-

S- A- A- A- A- A-

6. Typical gas stream temperature at inlet: F

If this form is being submitted as part of an application for an Authority to Construct, completion of the
following table is mandatory. If not, and the Abatement Device is already in operation, completion of the table is 
requested but not required.

7.

8.

9.

10.

11.

12.

13.

14. Check box if this Abatement Device burns fuel; complete lines 1, 2 and 15-36 on Form C (using the Abatement
Device No. above for the Source No.) and attach to this form.

15. With regard to air pollutant flow from this abatement device, what sources(s), abatement device(s) and/or emission
point(s) are immediately downstream?

S- A- A- A- P- P-

Person completing this form: Date:

(revised 5/18)



Pollutant
Weight Percent Reduction

(at typical operation)
Basis Codes
(See Table**)

Particulate

Organics

Nitrogen Oxides (as NO2)

Sulfur Dioxide

Carbon Monoxide

Other:

Other:

Data Form A
ABATEMENT DEVICE

BAY AREA AIR QUALITY MANAGEMENT DISTRICT
375 Beale Street, Suite 600. . . San Francisco, CA 94105. . . (415) 749-4990 . . . FAX (415) 749-5030

for office use only

Abatement Device: Equipment/process whose primary purpose is to reduce the quantity of pollutant(s) emitted 
to the atmosphere.

1. Business Name: Plant No:
(If unknown, leave blank)

2. Name or Description Abatement Device No: A-

3. Make, Model, and Rated Capacity

4. Abatement Device Code (See table*) Date of Initial Operation

5. With regard to air pollutant flow into this abatement device, what sources(s) and/or abatement device(s) are
immediately upstream?

S- S- S- S- S-

S- A- A- A- A- A-

6. Typical gas stream temperature at inlet: F

If this form is being submitted as part of an application for an Authority to Construct, completion of the
following table is mandatory. If not, and the Abatement Device is already in operation, completion of the table is 
requested but not required.

7.

8.

9.

10.

11.

12.

13.

14. Check box if this Abatement Device burns fuel; complete lines 1, 2 and 15-36 on Form C (using the Abatement
Device No. above for the Source No.) and attach to this form.

15. With regard to air pollutant flow from this abatement device, what sources(s), abatement device(s) and/or emission
point(s) are immediately downstream?

S- A- A- A- P- P-

Person completing this form: Date:

(revised 5/18)



DATA FORM P
Emission Point

BAY AREA AIR QUALITY MANAGEMENT DISTRICT

939 Ellis Street .. . San Francisco, CA . . . 94109. . . (415) 749-4990 . . .  Fax (415) 749-5030

Form P is for well-defined emission points such as stacks or chimneys only; do not use for 
windows, room vents, etc.

Business Name: Phillips 66 Company Plant No: A0016

Emission Point No: P-PTU FOG

With regard to air pollutant flow into this emission point, what sources(s) and/or abatement device(s) 
are immediately upstream?

S- PTU 
FOG

S-      S-      S-      S-      

S-      A- Biofilter A- Carbon A- A-      A-      

Exit cross-section area: 1.4              sq. ft. Height above grade: 10.3                 ft.

Effluent Flow from Stack

Typical Operating Condition Maximum Operating Condition

Actual Wet Gas Flowrate 1860 cfm 1860 cfm

Percent Water Vapor 0.062 Vol % 0.062 Vol %

Temperature 70 F 70 F

If this stack is equipped to measure (monitor) the emission of any air pollutants,

Is monitoring continuous? yes         no

What pollutants are monitored?      

Person completing this form Wilma Dreessen   Date 5/1/2021

P:www\Permit\forms\FormP 4/99



(at maximum operation)

EMISSION FACTORS (at maximum operating rate)

authority to construct,
already in operation

after

Emission Factors
lb/Usage Unit Basis Code

immediately 

S- S- S- A A- A-

P- P- P- P- P-

See Tables G-1 through G-7 for code See Table G5 or the Material Codes Table (available upon request)
See Basis Code Table below

Form G revised 4/12/16

DATA FORM G
General Air Pollution Source

BAY AREA AIR QUALITY MANAGEMENT DISTRICT



(at maximum operation)

EMISSION FACTORS (at maximum operating rate)

authority to construct,
already in operation

after

Emission Factors
lb/Usage Unit Basis Code

immediately 

S- S- S- A A- A-

P- P- P- P- P-

See Tables G-1 through G-7 for code See Table G5 or the Material Codes Table (available upon request)
See Basis Code Table below

Form G revised 4/12/16

DATA FORM G
General Air Pollution Source

BAY AREA AIR QUALITY MANAGEMENT DISTRICT



DATA FORM P
Emission Point

BAY AREA AIR QUALITY MANAGEMENT DISTRICT

939 Ellis Street .. . San Francisco, CA . . . 94109. . . (415) 749-4990 . . .  Fax (415) 749-5030

Form P is for well-defined emission points such as stacks or chimneys only; do not use for 
windows, room vents, etc.

Business Name: Phillips 66 Company Plant No: A0016

Emission Point No: P- WSAC

With regard to air pollutant flow into this emission point, what sources(s) and/or abatement device(s) 
are immediately upstream?

S- WSAC S-      S-      S-      S-      
S-      A-      A-      A-      A-      A-      

Exit cross-section area: 153.9              sq. ft. Height above grade: 25.8                 ft.

Effluent Flow from Stack

Typical Operating Condition Maximum Operating Condition

Actual Wet Gas Flowrate 216,308 cfm 216,308 cfm

Percent Water Vapor 0.00003 Vol % 0.00003 Vol %

Temperature 81.5 F 81.5 F

If this stack is equipped to measure (monitor) the emission of any air pollutants,

Is monitoring continuous? yes         no

What pollutants are monitored?      

Person completing this form Wilma Dreessen   Date 5/1/20216

P:www\Permit\forms\FormP 4/99



(at maximum operation)

EMISSION FACTORS (at maximum operating rate)

authority to construct,
already in operation

after

Emission Factors
lb/Usage Unit Basis Code

immediately 

S- S- S- A A- A-

P- P- P- P- P-

See Tables G-1 through G-7 for code See Table G5 or the Material Codes Table (available upon request)
See Basis Code Table below

Form G revised 4/12/16

DATA FORM G
General Air Pollution Source

BAY AREA AIR QUALITY MANAGEMENT DISTRICT



Pollutant
Weight Percent Reduction

(at typical operation)
Basis Codes
(See Table**)

Particulate

Organics

Nitrogen Oxides (as NO2)

Sulfur Dioxide

Carbon Monoxide

Other:

Other:

Data Form A
ABATEMENT DEVICE

BAY AREA AIR QUALITY MANAGEMENT DISTRICT
375 Beale Street, Suite 600. . . San Francisco, CA 94105. . . (415) 749-4990 . . . FAX (415) 749-5030

for office use only

Abatement Device: Equipment/process whose primary purpose is to reduce the quantity of pollutant(s) emitted 
to the atmosphere.

1. Business Name: Plant No:
(If unknown, leave blank)

2. Name or Description Abatement Device No: A-

3. Make, Model, and Rated Capacity

4. Abatement Device Code (See table*) Date of Initial Operation

5. With regard to air pollutant flow into this abatement device, what sources(s) and/or abatement device(s) are
immediately upstream?

S- S- S- S- S-

S- A- A- A- A- A-

6. Typical gas stream temperature at inlet: F

If this form is being submitted as part of an application for an Authority to Construct, completion of the
following table is mandatory. If not, and the Abatement Device is already in operation, completion of the table is 
requested but not required.

7.

8.

9.

10.

11.

12.

13.

14. Check box if this Abatement Device burns fuel; complete lines 1, 2 and 15-36 on Form C (using the Abatement
Device No. above for the Source No.) and attach to this form.

15. With regard to air pollutant flow from this abatement device, what sources(s), abatement device(s) and/or emission
point(s) are immediately downstream?

S- A- A- A- P- P-

Person completing this form: Date:

(revised 5/18)



DATA FORM P
Emission Point

BAY AREA AIR QUALITY MANAGEMENT DISTRICT

939 Ellis Street .. . San Francisco, CA . . . 94109. . . (415) 749-4990 . . .  Fax (415) 749-5030

Form P is for well-defined emission points such as stacks or chimneys only; do not use for 
windows, room vents, etc.

Business Name: Phillips 66 Company Plant No: A0016

Emission Point No: P-Silo

With regard to air pollutant flow into this emission point, what sources(s) and/or abatement device(s) 
are immediately upstream?

S- Silo S-      S-      S-      S-      
S-      A- Silo A-      A-      A-      A-      

Exit cross-section area: 0.546              sq. ft. Height above grade: 73.8                 ft.

Effluent Flow from Stack

Typical Operating Condition Maximum Operating Condition

Actual Wet Gas Flowrate 1600 cfm 1600 cfm

Percent Water Vapor Vol % Vol %

Temperature 122 F 122 F

If this stack is equipped to measure (monitor) the emission of any air pollutants,

Is monitoring continuous? yes         no

What pollutants are monitored?      

Person completing this form Wilma Dreessen   Date 5/1/2021

P:www\Permit\forms\FormP 4/99



Form HRA

BAY AREA AIR QUALITY MANAGEMENT DISTRICT 
375 Beale Street, Suite 600, San Francisco, CA 94105. . . (415) 749-4990 . . . FAX (415) 749-5030 OR 4949

WEBSITE: WWW.BAAQMD.GOV

Health Risk 

IMPORTANT:  For any permit application that requires a Health Risk , fill out one form for each
source that emits a Toxic Air Contaminant(s) [or for a group of sources that exhaust through a common stack].  
Emissions can be from a discrete point source (with stack) or a source with fugitive emissions (area or volume 
source).  You must provide a plot plan (drawn to scale, if possible) and a local map (aerial photos are 
recommended), which clearly demonstrate the location of your site, the source(s), property lines, and any 
surrounding buildings [see attached example].  Label streets, schools, residences, and other businesses.    List 
major dimensions of all buildings surrounding the source in Section C.

Plant Name: Plant No.:

Source Description: 

Source No.: S- Emission Point No.: P-
(if known) (if known)

SECTION A (Point Source) 
1. Does the source exhaust at clearly defined emission point; i.e., a stack or exhaust pipe?  YES  OR NO

(If YES continue at #2, If NO, skip to Section B)

2. Does the stack (or exhaust pipe) stand alone or is it located on the roof of a building?  alone  OR  on roof 

Important: If stack is on a roof, provide building dimensions on line B1 in Section C.

3. What is the height of the stack outlet above ground level?  feet  OR  meters? 

4. What is the inside diameter of the stack outlet?  inches  OR  feet  OR  meters 

5. What is the direction of the exhaust from the stack outlet? horizontal  OR vertical 

6. Is the stack outlet:  open or hinged rain flap  OR  rain capped (deflects exhaust downward or horizontally)  

7. What is the exhaust flowrate during normal operation? cfm (cubic feet/min)  OR meters3/second

8. What is the typical temperature of the exhaust gas?  degrees Fahrenheit  OR  degrees Celsius 

(Skip Section B and Go on to Section C)

SECTION B (Area/Volume Source)

This section applies to fugitive emissions that are NOT captured by a collection system nor directly emitted through a stack or 
other emission point.  Volume sources have fugitive emissions generally released within a building or other defined space 
(e.g., dry cleaner, gasoline station canopy).  Area sources are generally flat areas of release (e.g., landfill, quarry).    

1. Is the emission source located within a building? YES (go to #2)  OR  NO (go to #3) 

2. If YES (source inside building), provide building dimensions on line B1 in Section C

a. Does the building have a ventilation system that is vented to the outside?  YES  OR NO

b. If NO (ventilation), are the building's doors & windows kept open during hours of operation?  YES  OR NO

3. If NO (source not inside building), provide a description of the source, dimensions, & indicate location on plot plan.

HRA-1

(Go on to Section C)



SECTION C (Building Dimensions)

Provide building dimensions.  Use Line B1 only for building with source/stack on the roof or with fugitive emissions inside 
building. Use Lines B2-B9 for buildings surrounding the source (within 300 feet). Distance and direction are optional if map 
and/or aerial photo are adequately labeled with locations of buildings. Check one for units: feet  OR  meters

B# Building name or description Height Width Length
Distance

To Source
Direction

To Source

B1
Building with source:

n/a n/a

B2

B3

B4

B5

B6

B7

B8

B9

NOTE:  Label buildings by B# on plot plan, map and/or aerial photo.  Provide comments below for any details that 
need additional clarification (e.g., list buildings that are co-occupied by your employees and other workers, 
residents, students, etc). 

(Go on to Section D)

SECTION D (Receptor Locations)

NOTE: Indicate on maps or aerial photos the residential and nonresidential areas surrounding your facility.

1. Indicate the area where the source is located (check one):

zoned for residential use zoned for mixed residential and commercial/industrial use

zoned for commercial and/or industrial use zoned for agricultural use

2. Distance from source (stack or building) to nearest facility property line = feet OR meters 

3. Distance from source (stack or building) to the property line of the nearest residence = feet OR meters

4. Describe the nearest nonresidential property (check one): Industrial/Commercial  OR Other 

5. Distance from source (stack or building) to property line of nearest nonresidential site = feet OR meters 

6. Distance from source to property line of nearest school* (or school site) = feet OR Greater than 1,000 feet

[Note: Helpful website with California Dept. of Education data: www.greatschools.net]

Provide the names and addresses of all schools* that have property line(s) within 1,000 feet of the source:

*K-12 and more than twelve children only HRA-101

HRA-2



(at maximum operation)

EMISSION FACTORS (at maximum operating rate)

authority to construct,
already in operation

after

Emission Factors
lb/Usage Unit Basis Code

immediately 

S- S- S- A A- A-

P- P- P- P- P-

See Tables G-1 through G-7 for code See Table G5 or the Material Codes Table (available upon request)
See Basis Code Table below

Form G revised 4/12/16

DATA FORM G
General Air Pollution Source

BAY AREA AIR QUALITY MANAGEMENT DISTRICT



Pollutant
Weight Percent Reduction

(at typical operation)
Basis Codes
(See Table**)

Particulate

Organics

Nitrogen Oxides (as NO2)

Sulfur Dioxide

Carbon Monoxide

Other:

Other:

Data Form A
ABATEMENT DEVICE

BAY AREA AIR QUALITY MANAGEMENT DISTRICT
375 Beale Street, Suite 600. . . San Francisco, CA 94105. . . (415) 749-4990 . . . FAX (415) 749-5030

for office use only

Abatement Device: Equipment/process whose primary purpose is to reduce the quantity of pollutant(s) emitted 
to the atmosphere.

1. Business Name: Plant No:
(If unknown, leave blank)

2. Name or Description Abatement Device No: A-

3. Make, Model, and Rated Capacity

4. Abatement Device Code (See table*) Date of Initial Operation

5. With regard to air pollutant flow into this abatement device, what sources(s) and/or abatement device(s) are
immediately upstream?

S- S- S- S- S-

S- A- A- A- A- A-

6. Typical gas stream temperature at inlet: F

If this form is being submitted as part of an application for an Authority to Construct, completion of the
following table is mandatory. If not, and the Abatement Device is already in operation, completion of the table is 
requested but not required.

7.

8.

9.

10.

11.

12.

13.

14. Check box if this Abatement Device burns fuel; complete lines 1, 2 and 15-36 on Form C (using the Abatement
Device No. above for the Source No.) and attach to this form.

15. With regard to air pollutant flow from this abatement device, what sources(s), abatement device(s) and/or emission
point(s) are immediately downstream?

S- A- A- A- P- P-

Person completing this form: Date:

(revised 5/18)



DATA FORM P
Emission Point

BAY AREA AIR QUALITY MANAGEMENT DISTRICT

939 Ellis Street .. . San Francisco, CA . . . 94109. . . (415) 749-4990 . . .  Fax (415) 749-5030

Form P is for well-defined emission points such as stacks or chimneys only; do not use for 
windows, room vents, etc.

Business Name: Phillips 66 Company Plant No: A0016

Emission Point No: P-Day Hopp

With regard to air pollutant flow into this emission point, what sources(s) and/or abatement device(s) 
are immediately upstream?

S-      S-      S-      S-      S-      
S-      A- New A-      A-      A-      A-      

Exit cross-section area: 0.087              sq. ft. Height above grade: 99.3                 ft.

Effluent Flow from Stack

Typical Operating Condition Maximum Operating Condition

Actual Wet Gas Flowrate 486 cfm 486 cfm

Percent Water Vapor Vol % Vol %

Temperature 122 F 122 F

If this stack is equipped to measure (monitor) the emission of any air pollutants,

Is monitoring continuous? yes         no

What pollutants are monitored?      

Person completing this form Wilma Dreessen   Date 5/1/2021

P:www\Permit\forms\FormP 4/99



Form HRA

BAY AREA AIR QUALITY MANAGEMENT DISTRICT 
375 Beale Street, Suite 600, San Francisco, CA 94105. . . (415) 749-4990 . . . FAX (415) 749-5030 OR 4949

WEBSITE: WWW.BAAQMD.GOV

Health Risk 

IMPORTANT:  For any permit application that requires a Health Risk , fill out one form for each
source that emits a Toxic Air Contaminant(s) [or for a group of sources that exhaust through a common stack].  
Emissions can be from a discrete point source (with stack) or a source with fugitive emissions (area or volume 
source).  You must provide a plot plan (drawn to scale, if possible) and a local map (aerial photos are 
recommended), which clearly demonstrate the location of your site, the source(s), property lines, and any 
surrounding buildings [see attached example].  Label streets, schools, residences, and other businesses.    List 
major dimensions of all buildings surrounding the source in Section C.

Plant Name: Plant No.:

Source Description: 

Source No.: S- Emission Point No.: P-
(if known) (if known)

SECTION A (Point Source) 
1. Does the source exhaust at clearly defined emission point; i.e., a stack or exhaust pipe?  YES  OR NO

(If YES continue at #2, If NO, skip to Section B)

2. Does the stack (or exhaust pipe) stand alone or is it located on the roof of a building?  alone  OR  on roof 

Important: If stack is on a roof, provide building dimensions on line B1 in Section C.

3. What is the height of the stack outlet above ground level?  feet  OR  meters? 

4. What is the inside diameter of the stack outlet?  inches  OR  feet  OR  meters 

5. What is the direction of the exhaust from the stack outlet? horizontal  OR vertical 

6. Is the stack outlet:  open or hinged rain flap  OR  rain capped (deflects exhaust downward or horizontally)  

7. What is the exhaust flowrate during normal operation? cfm (cubic feet/min)  OR meters3/second

8. What is the typical temperature of the exhaust gas?  degrees Fahrenheit  OR  degrees Celsius 

(Skip Section B and Go on to Section C)

SECTION B (Area/Volume Source)

This section applies to fugitive emissions that are NOT captured by a collection system nor directly emitted through a stack or 
other emission point.  Volume sources have fugitive emissions generally released within a building or other defined space 
(e.g., dry cleaner, gasoline station canopy).  Area sources are generally flat areas of release (e.g., landfill, quarry).    

1. Is the emission source located within a building? YES (go to #2)  OR  NO (go to #3) 

2. If YES (source inside building), provide building dimensions on line B1 in Section C

a. Does the building have a ventilation system that is vented to the outside?  YES  OR NO

b. If NO (ventilation), are the building's doors & windows kept open during hours of operation?  YES  OR NO

3. If NO (source not inside building), provide a description of the source, dimensions, & indicate location on plot plan.

HRA-1

(Go on to Section C)



SECTION C (Building Dimensions)

Provide building dimensions.  Use Line B1 only for building with source/stack on the roof or with fugitive emissions inside 
building. Use Lines B2-B9 for buildings surrounding the source (within 300 feet). Distance and direction are optional if map 
and/or aerial photo are adequately labeled with locations of buildings. Check one for units: feet  OR  meters

B# Building name or description Height Width Length
Distance

To Source
Direction

To Source

B1
Building with source:

n/a n/a

B2

B3

B4

B5

B6

B7

B8

B9

NOTE:  Label buildings by B# on plot plan, map and/or aerial photo.  Provide comments below for any details that 
need additional clarification (e.g., list buildings that are co-occupied by your employees and other workers, 
residents, students, etc). 

(Go on to Section D)

SECTION D (Receptor Locations)

NOTE: Indicate on maps or aerial photos the residential and nonresidential areas surrounding your facility.

1. Indicate the area where the source is located (check one):

zoned for residential use zoned for mixed residential and commercial/industrial use

zoned for commercial and/or industrial use zoned for agricultural use

2. Distance from source (stack or building) to nearest facility property line = feet OR meters 

3. Distance from source (stack or building) to the property line of the nearest residence = feet OR meters

4. Describe the nearest nonresidential property (check one): Industrial/Commercial  OR Other 

5. Distance from source (stack or building) to property line of nearest nonresidential site = feet OR meters 

6. Distance from source to property line of nearest school* (or school site) = feet OR Greater than 1,000 feet

[Note: Helpful website with California Dept. of Education data: www.greatschools.net]

Provide the names and addresses of all schools* that have property line(s) within 1,000 feet of the source:

*K-12 and more than twelve children only HRA-101

HRA-2



(at maximum operation)

EMISSION FACTORS (at maximum operating rate)

authority to construct,
already in operation

after

Emission Factors
lb/Usage Unit Basis Code

immediately 

S- S- S- A A- A-

P- P- P- P- P-

See Tables G-1 through G-7 for code See Table G5 or the Material Codes Table (available upon request)
See Basis Code Table below

Form G revised 4/12/16

DATA FORM G
General Air Pollution Source

BAY AREA AIR QUALITY MANAGEMENT DISTRICT



BAY AREA AIR QUALITY MANAGEMENT DISTRICT
939 El l i s  Street . .  San  Francis co, CA 94109.  (415)  749 -4990  F AX (415)-749-5030

1. Business Name: Phillips 66 Company Plant No: A0016
(if unknown, leave blank)

2. SIC No: 2869 Date of Initial Operation 1970 Source No S- 97            

3. Name or Description Tank 100

4. Code materials* in order of highest throughputs: 1) 509 2) 351     3)         4)        

5. Total throughput (all materials), last 12 months: thousand gal    or 15,571 thousand bbl

6. Typical % of total annual throughput: Dec-Feb25       % Mar-May25        % Jun-Aug25 % Sep-Nov25     %

Check box if loading/handling facility; complete lines 7-11 and omit the remainder of this form.  (Also complete one 
Form T for each storage tank)

7. Usage type:  Bulk plant (truck/rail car) Bulk plant (marine) Vehicle service station 

Aircraf t/marine servicing Other:      

8. How many nozzles/loading arms?                How many pumps?                

9. Make and model of nozzles/loading arms:      

10. Nozzle/arm loads tank by:  splash fill submerged fill part splash, part submerged

11. Upon loading, vapor space in tank(s) is:    Vented directly to atmosphere
Collected by nozzle/arm and sent to Abatement Device(s):  A _               A _            

12. Annual Average: Storage vapor pressure > 11       psia  or tank temperature         F and RVP      psia

13. Highest v.p. of all materials stored:      > 11 psia  or high tank temperature      F and high RVP     psia

14. Highest API of all material stored:           Lowest initial B.P. of all materials stored:              F

15. Tank Type: underground f ixed roof internal f loating roof f loating roof
pressure other: 

16. Tank volume:              thousand gallons    or            303 thousand barrels

17 Tank Diameter:     225   f t height or length: 48     ft Check if  applicable:  heated      insulated

Fixed Roof Tanks Only

18. Maximum fill rate:          gal/hr    or    20,000          bbl/hr

19. Average height of vapor space: 23.4           f t Highest head space reactivity           %
Check box if emissions from this tank are controlled; complete lines 20 and 21.

20. Emissions vent to what source(s) and/or abatement device(s)?  S               S               A   New    A  

21. Do all gauging/sampling devices have gas-tight covers?    yes no

22. Paint color:   Aluminum      White      Light grey      Medium grey      Other      

23. Paint Condition:   good      poor

Floating Roof Tanks Only

24. Shell Type:    gunited       riveted       welded       other:      

25. Seal Type:     single        double        other:         Condition:  tight   loose

26. Maximum withdrawn rate:                   gal/hr    or                   bbl/hr

27. Do all gauging/sampling devices enter below liquid level and have gas-tight covers?    yes      no

28. Roof type: pan   pontoon   other:          Is emergency roof drain at least 90% covered? yes no

Person completing this form Wilma J Dreessen Date 5/1/2021
*See Material Code Reference List.

P:www/forms/FormT.doc 11/99

DATA FORM T
Organic Liquid Evaporation

(tankage, loading and handling)



Pollutant
Weight Percent Reduction

(at typical operation)
Basis Codes
(See Table**)

Particulate

Organics

Nitrogen Oxides (as NO2)

Sulfur Dioxide

Carbon Monoxide

Other:

Other:

Data Form A
ABATEMENT DEVICE

BAY AREA AIR QUALITY MANAGEMENT DISTRICT
375 Beale Street, Suite 600. . . San Francisco, CA 94105. . . (415) 749-4990 . . . FAX (415) 749-5030

for office use only

Abatement Device: Equipment/process whose primary purpose is to reduce the quantity of pollutant(s) emitted 
to the atmosphere.

1. Business Name: Plant No:
(If unknown, leave blank)

2. Name or Description Abatement Device No: A-

3. Make, Model, and Rated Capacity

4. Abatement Device Code (See table*) Date of Initial Operation

5. With regard to air pollutant flow into this abatement device, what sources(s) and/or abatement device(s) are
immediately upstream?

S- S- S- S- S-

S- A- A- A- A- A-

6. Typical gas stream temperature at inlet: F

If this form is being submitted as part of an application for an Authority to Construct, completion of the
following table is mandatory. If not, and the Abatement Device is already in operation, completion of the table is 
requested but not required.

7.

8.

9.

10.

11.

12.

13.

14. Check box if this Abatement Device burns fuel; complete lines 1, 2 and 15-36 on Form C (using the Abatement
Device No. above for the Source No.) and attach to this form.

15. With regard to air pollutant flow from this abatement device, what sources(s), abatement device(s) and/or emission
point(s) are immediately downstream?

S- A- A- A- P- P-

Person completing this form: Date:

(revised 5/18)



DATA FORM P
Emission Point

BAY AREA AIR QUALITY MANAGEMENT DISTRICT

939 Ellis Street .. . San Francisco, CA . . . 94109. . . (415) 749-4990 . . .  Fax (415) 749-5030

Form P is for well-defined emission points such as stacks or chimneys only; do not use for 
windows, room vents, etc.

Business Name: Phillips 66 Company Plant No: A0016

Emission Point No: P-97

With regard to air pollutant flow into this emission point, what sources(s) and/or abatement device(s) 
are immediately upstream?

S- 97 S-      S-      S-      S-      
S-      A- Carbon A- A- A-      A-      

Exit cross-section area: 0.79              sq. ft. Height above grade: 10.3                 ft.

Effluent Flow from Stack

Typical Operating Condition Maximum Operating Condition

Actual Wet Gas Flowrate 1343 cfm 1343 cfm

Percent Water Vapor 0.062 Vol % 0.062 Vol %

Temperature 80 F 80 F

If this stack is equipped to measure (monitor) the emission of any air pollutants,

Is monitoring continuous? yes         no

What pollutants are monitored?      

Person completing this form Wilma Dreessen   Date 5/1/2021

P:www\Permit\forms\FormP 4/99



BAY AREA AIR QUALITY MANAGEMENT DISTRICT
939 El l i s  Street . .  San  Francis co, CA 94109.  (415)  749 -4990  F AX (415)-749-5030

1. Business Name: Phillips 66 Company Plant No: A0016
(if unknown, leave blank)

2. SIC No: 2869 Date of Initial Operation 1978 Source No S- 334            

3. Name or Description Tank 107

4. Code materials* in order of highest throughputs: 1) 351 2) 509     3)         4)        

5. Total throughput (all materials), last 12 months: thousand gal    or 10,000 thousand bbl

6. Typical % of total annual throughput: Dec-Feb25       % Mar-May25        % Jun-Aug25 % Sep-Nov25     %

Check box if loading/handling facility; complete lines 7-11 and omit the remainder of this form.  (Also complete one 
Form T for each storage tank)

7. Usage type:  Bulk plant (truck/rail car) Bulk plant (marine) Vehicle service station 

Aircraf t/marine servicing Other:      

8. How many nozzles/loading arms?                How many pumps?                

9. Make and model of nozzles/loading arms:      

10. Nozzle/arm loads tank by:  splash fill submerged fill part splash, part submerged

11. Upon loading, vapor space in tank(s) is:    Vented directly to atmosphere
Collected by nozzle/arm and sent to Abatement Device(s):  A _               A _            

12. Annual Average: Storage vapor pressure < 11       psia  or tank temperature         F and RVP      psia

13. Highest v.p. of all materials stored:      < 11 psia  or high tank temperature      F and high RVP     psia

14. Highest API of all material stored:           Lowest initial B.P. of all materials stored:              F

15. Tank Type: underground f ixed roof internal f loating roof f loating roof
pressure other: geodesic dome

16. Tank volume:              thousand gallons    or            200 thousand barrels

17 Tank Diameter:     161   f t height or length: 56      f t Check if  applicable:  heated      insulated

Fixed Roof Tanks Only

18. Maximum fill rate:          gal/hr    or              bbl/hr

19. Average height of vapor space:           ft Highest head space reactivity           %
Check box if emissions from this tank are controlled; complete lines 20 and 21.

20. Emissions vent to what source(s) and/or abatement device(s)?  S               S               A      A  

21. Do all gauging/sampling devices have gas-tight covers?    yes no

22. Paint color:   Aluminum      White      Light grey      Medium grey      Other      

23. Paint Condition:   good      poor

Floating Roof Tanks Only

24. Shell Type:    gunited       riveted       welded       other:      

25. Seal Type:     single        double        other:         Condition:  tight   loose

26. Maximum withdrawn rate:              gal/hr    or              920     bbl/hr

27. Do all gauging/sampling devices enter below liquid level and have gas-tight covers?    yes      no

28. Roof type: pan pontoon   other: geodesic dome          Is emergency roof drain at least 90% covered? 
yes no

Person completing this form Wilma J Dreessen Date 5/1/2021
*See Material Code Reference List.

P:www/forms/FormT.doc 11/99

DATA FORM T
Organic Liquid Evaporation

(tankage, loading and handling)



BAY AREA AIR QUALITY MANAGEMENT DISTRICT
939 El l i s  Street . .  San  Francis co, CA 94109.  (415)  749 -4990  F AX (415)-749-5030

1. Business Name: Phillips 66 Company Plant No: A0016
(if unknown, leave blank)

2. SIC No: 2869 Date of Initial Operation 1995 Source No S- 440            

3. Name or Description Tank 110

4. Code materials* in order of highest throughputs: 1) 551 2) 389     3)         4)        

5. Total throughput (all materials), last 12 months: thousand gal    or 6,000 thousand bbl

6. Typical % of total annual throughput: Dec-Feb25       % Mar-May25        % Jun-Aug25 % Sep-Nov25     %

Check box if loading/handling facility; complete lines 7-11 and omit the remainder of this form.  (Also complete one 
Form T for each storage tank)

7. Usage type:  Bulk plant (truck/rail car) Bulk plant (marine) Vehicle service station 

Aircraf t/marine servicing Other:      

8. How many nozzles/loading arms?                How many pumps?                

9. Make and model of nozzles/loading arms:      

10. Nozzle/arm loads tank by:  splash fill submerged fill part splash, part submerged

11. Upon loading, vapor space in tank(s) is:    Vented directly to atmosphere
Collected by nozzle/arm and sent to Abatement Device(s):  A _               A _            

12. Annual Average: Storage vapor pressure < 11       psia  or tank temperature         F and RVP      psia

13. Highest v.p. of all materials stored:      < 11 psia  or high tank temperature      F and high RVP     psia

14. Highest API of all material stored:           Lowest initial B.P. of all materials stored:              F

15. Tank Type: underground f ixed roof internal f loating roof f loating roof
pressure other: 

16. Tank volume:              thousand gallons    or            161 thousand barrels

17 Tank Diameter:     156   f t height or length: 51      f t Check if  applicable:  heated      insulated

Fixed Roof Tanks Only

18. Maximum fill rate:          gal/hr    or              bbl/hr

19. Average height of vapor space:           ft Highest head space reactivity           %
Check box if emissions from this tank are controlled; complete lines 20 and 21.

20. Emissions vent to what source(s) and/or abatement device(s)?  S               S             A      A       

21. Do all gauging/sampling devices have gas-tight covers?    yes no

22. Paint color:   Aluminum      White      Light grey      Medium grey      Other      

23. Paint Condition:   good      poor

Floating Roof Tanks Only

24. Shell Type:    gunited       riveted       welded       other:      

25. Seal Type:     single        double        other:     Condition:  tight   loose

26. Maximum withdrawn rate:                   gal/hr    or              4300 bbl/hr

27. Do all gauging/sampling devices enter below liquid level and have gas-tight covers?    yes      no

28. Roof type: pan   pontoon   other:               Is emergency roof drain at least 90% covered? yes no

Person completing this form Wilma J Dreessen Date 5/1/2021
*See Material Code Reference List.

P:www/forms/FormT.doc 11/99

DATA FORM T
Organic Liquid Evaporation

(tankage, loading and handling)



BAY AREA AIR QUALITY MANAGEMENT DISTRICT
939 El l i s  Street . .  San  Francis co, CA 94109.  (415)  749 -4990  F AX (415)-749-5030

1. Business Name: Phillips 66 Company Plant No: A0016
(if unknown, leave blank)

2. SIC No: 2869 Date of Initial Operation 1954 Source No S- 108            

3. Name or Description Tank 153 (Exempt)

4. Code materials* in order of highest throughputs: 1) 351 2) 509     3)         4)        

5. Total throughput (all materials), last 12 months: thousand gal    or thousand bbl

6. Typical % of total annual throughput: Dec-Feb25       % Mar-May25        % Jun-Aug25 % Sep-Nov25     %

Check box if loading/handling facility; complete lines 7-11 and omit the remainder of this form.  (Also complete one 
Form T for each storage tank)

7. Usage type:  Bulk plant (truck/rail car) Bulk plant (marine) Vehicle service station 

Aircraf t/marine servicing Other:      

8. How many nozzles/loading arms?                How many pumps?                

9. Make and model of nozzles/loading arms:      

10. Nozzle/arm loads tank by:  splash fill submerged fill part splash, part submerged

11. Upon loading, vapor space in tank(s) is:    Vented directly to atmosphere
Collected by nozzle/arm and sent to Abatement Device(s):  A _               A _            

12. Annual Average: Storage vapor pressure 0.5       psia  or tank temperature         F and RVP      psia

13. Highest v.p. of all materials stored:      0.5 psia  or high tank temperature      F and high RVP     psia

14. Highest API of all material stored:           Lowest initial B.P. of all materials stored:              F

15. Tank Type: underground f ixed roof internal f loating roof f loating roof
pressure other: 

16. Tank volume:              thousand gallons    or            150 thousand barrels

17 Tank Diameter:     150   f t height or length: 48     f t Check if  applicable:  heated      insulated

Fixed Roof Tanks Only

18. Maximum fill rate:          gal/hr    or    920

          bbl/hr

19. Average height of vapor space: 24.8           f t Highest head space reactivity           %
Check box if emissions from this tank are controlled; complete lines 20 and 21.

20. Emissions vent to what source(s) and/or abatement device(s)?  S               S               A      A  

21. Do all gauging/sampling devices have gas-tight covers?    yes no

22. Paint color:  Aluminum      White      Light grey      Medium grey      Other      

23. Paint Condition:   good      poor

Floating Roof Tanks Only

24. Shell Type:    gunited       riveted       welded       other:      

25. Seal Type:     single        double        other:         Condition:  tight   loose

26. Maximum withdrawn rate:                   gal/hr    or                   bbl/hr

27. Do all gauging/sampling devices enter below liquid level and have gas-tight covers?    yes      no

28. Roof type: pan   pontoon   other:          Is emergency roof drain at least 90% covered? yes no

Person completing this form Wilma J Dreessen Date 5/1/2021
*See Material Code Reference List.

P:www/forms/FormT.doc 11/99

DATA FORM T
Organic Liquid Evaporation

(tankage, loading and handling)



BAY AREA AIR QUALITY MANAGEMENT DISTRICT
939 El l i s  Street . .  San  Francis co, CA 94109.  (415)  749 -4990  F AX (415)-749-5030

1. Business Name: Phillips 66 Company Plant No: A0016
(if unknown, leave blank)

2. SIC No: 2869 Date of Initial Operation 1988 Source No S- 50007            

3. Name or Description Tank 224 (Exempt)

4. Code materials* in order of highest throughputs: 1) 351 2) 509     3)         4)        

5. Total throughput (all materials), last 12 months: thousand gal    or thousand bbl

6. Typical % of total annual throughput: Dec-Feb25       % Mar-May25        % Jun-Aug25 % Sep-Nov25     %

Check box if loading/handling facility; complete lines 7-11 and omit the remainder of this form.  (Also complete one 
Form T for each storage tank)

7. Usage type:  Bulk plant (truck/rail car) Bulk plant (marine) Vehicle service station 

Aircraf t/marine servicing Other:      

8. How many nozzles/loading arms?                How many pumps?                

9. Make and model of nozzles/loading arms:      

10. Nozzle/arm loads tank by:  splash fill submerged fill part splash, part submerged

11. Upon loading, vapor space in tank(s) is:    Vented directly to atmosphere
Collected by nozzle/arm and sent to Abatement Device(s):  A _               A _            

12. Annual Average: Storage vapor pressure 0.5       psia  or tank temperature         F and RVP      psia

13. Highest v.p. of all materials stored:      0.5 psia  or high tank temperature      F and high RVP     psia

14. Highest API of all material stored:           Lowest initial B.P. of all materials stored:              F

15. Tank Type: underground f ixed roof internal f loating roof f loating roof
pressure other: 

16. Tank volume:              thousand gallons    or            110 thousand barrels

17 Tank Diameter:     120   f t height or length: 56     f t Check if  applicable:  heated      insulated

Fixed Roof Tanks Only

18. Maximum fill rate:          gal/hr    or    4700          bbl/hr

19. Average height of vapor space: 28           ft Highest head space reactivity           %
Check box if emissions from this tank are controlled; complete lines 20 and 21.

20. Emissions vent to what source(s) and/or abatement device(s)?  S               S               A   7    A  

21. Do all gauging/sampling devices have gas-tight covers?    yes no

22. Paint color:   Aluminum      White      Light grey      Medium grey      Other      

23. Paint Condition:   good      poor

Floating Roof Tanks Only

24. Shell Type:    gunited       riveted       welded       other:      

25. Seal Type:     single        double        other:         Condition:  tight   loose

26. Maximum withdrawn rate:                   gal/hr    or                   bbl/hr

27. Do all gauging/sampling devices enter below liquid level and have gas-tight covers?    yes      no

28. Roof type: pan   pontoon   other:          Is emergency roof drain at least 90% covered? yes no

Person completing this form Wilma J Dreessen Date 5/1/2021
*See Material Code Reference List.

P:www/forms/FormT.doc 11/99

DATA FORM T
Organic Liquid Evaporation

(tankage, loading and handling)



Pollutant
Weight Percent Reduction

(at typical operation)
Basis Codes
(See Table**)

Particulate

Organics

Nitrogen Oxides (as NO2)

Sulfur Dioxide

Carbon Monoxide

Other:

Other:

Data Form A
ABATEMENT DEVICE

BAY AREA AIR QUALITY MANAGEMENT DISTRICT
375 Beale Street, Suite 600. . . San Francisco, CA 94105. . . (415) 749-4990 . . . FAX (415) 749-5030

for office use only

Abatement Device: Equipment/process whose primary purpose is to reduce the quantity of pollutant(s) emitted 
to the atmosphere.

1. Business Name: Plant No:
(If unknown, leave blank)

2. Name or Description Abatement Device No: A-

3. Make, Model, and Rated Capacity

4. Abatement Device Code (See table*) Date of Initial Operation

5. With regard to air pollutant flow into this abatement device, what sources(s) and/or abatement device(s) are
immediately upstream?

S- S- S- S- S-

S- A- A- A- A- A-

6. Typical gas stream temperature at inlet: F

If this form is being submitted as part of an application for an Authority to Construct, completion of the
following table is mandatory. If not, and the Abatement Device is already in operation, completion of the table is 
requested but not required.

7.

8.

9.

10.

11.

12.

13.

14. Check box if this Abatement Device burns fuel; complete lines 1, 2 and 15-36 on Form C (using the Abatement
Device No. above for the Source No.) and attach to this form.

15. With regard to air pollutant flow from this abatement device, what sources(s), abatement device(s) and/or emission
point(s) are immediately downstream?

S- A- A- A- P- P-

Person completing this form: Date:

(revised 5/18)







Rodeo Renewed Project Application 

Phillips 66 

Ramboll 

APPENDIX B 

EMISSIONS DOCUMENTATION 



Operational Parameters
1

Parameter Value Units

# Thermal Oxidizers 2 --

Natural Gas Firing Rate (per ThermOx) 7.4 MMBtu/hr

Natural Gas Firing Rate (Total) 14.8 MMBtu/hr

Natural Gas HHV 1,050 Btu/Scf

Natural Gas Flow 14,095 scf/hr

Hours per Day 24 hr/day

Days per Year 365 day/yr

Emissions Calculations

Value Units lb/day
ton/yr (MT/yr 

for CO2)

POC 5.5 lb/MMscf 1.9 0.34

NOx 24.8 ton/yr 136 25

CO 84.0 lb/MMscf 28 5.2

SO2 2.00 lb/hr 48 8.8

PM10 (as sulfuric acid mist) 6.4 ton/yr 35 6.4

PM2.5 (as sulfuric acid mist) 6.4 ton/yr 35 6.4

Benzene 2.1E-06 lb/Mscf 7.1E-04 1.3E-04

Formaldehyde 7.5E-05 lb/Mscf 0.025 0.0046

Toluene 3.4E-06 lb/Mscf 0.0012 2.1E-04

Sulfuric Acid 6.4 ton/yr 35 6.4

CO2e (NG combustion) 120,000 lb/MMscf 40,594 6,721

CO2e (acid gas content) 5,150 lb/hr 123,600 20,463

Total CO2e -- -- 164,194 27,184

Notes:
1.

2.

3.

Abbreviations:

CAP - Criteria Air Pollutant NOx - nitrogen oxides

CO - carbon monoxide POC - Precursor Organic Compounds

CO2 - carbon dioxide

GHG - Greenhouse Gas

HHV - higher heating value scf - standard cubic feet

hr - hour SO2 - sulfur dioxide

lb - pound TAC - toxic air contaminant

lbmol - pound-mole VOC - volatile organic compounds

MMBtu - million British thermal units yr - year

MT - metric ton

References:

Stationary Source Table 1

Unit 237 Sulfur Treatment Unit Emissions

Phillips 66 Company - San Francisco Refinery

Rodeo, CA

Pollutant

Emission Factor Emissions

US EPA. AP 42, Fifth Edition, Volume 1, Chapter 1 Section 4 "Natural Gas Combustion". Available at: 

https://www3.epa.gov/ttn/chief/ap42/ch01/

CAPs
2

GHGs
2

Natural gas feed rate to each thermal oxidizer based on engineering design.

PM10 - particulate matter less 

than 10 microns in diameter

TACs
3

Benzene, formaldehyde, and toluene emissions are assumed to be from natural gas combustion. Emission factors 

are from BAAQMD policy guidance, referencing AP-42 Chapter 1, Section 4, "Natural Gas Combustion" Table 1.4-3 

and are based on 1,020 BTU/scf. Particulate matter emissions are reported as sulfuric acid mist and thus these 

emissions are accounted for in both the CAP and TAC sections.

NOx, SO2, and PM emission rates based on engineering design. POC, CO, and CO2 emissions assumed to be from 

combustion, with emission factors from AP-42 Chapter 1, Section 4 "Natural Gas Combustion" Tables 1.4-1 and 1.4-

2. Additional CO2 emissions are expected due to the composition of the acid gas stream. This CO2 emission factor is

based on engineering design. The acid gas related CO2 emissions shown above represent total Post-Project CO2 

emissions from this stream.



Process Component Counts
1

Oil Waste Water Oil Waste Water Oil Waste Water Oil Waste Water

Connectors 5,975 308 3,909 308 5,975 308 -- 1,540 18,323

Valves 1,494 77 977 77 1,494 77 -- 385 4,581

Pressure Relief Valves 46 -- 48 -- 46 -- - 14 153

Process Drains -- -- -- -- -- -- -- -- --

Pumps/All Others 161 41 111 41 161 41 - 39 593

POC Emission Factors
2

Component Type Equation
Leak Rate 

(ppm)

Emission Factor 

(kg/hr/comp)

Valves 2.27E-06(SV)^0.747 10 1.27E-05

Pumps 5.07E-05(SV)^0.622 10 2.12E-04

Others 8.69E-06(SV)^0.642 10 3.81E-05

Connectors 1.53E-06(SV)^0.736 10 8.33E-06

Pressure Relief Device 8.69E-06(SV)^0.642 10 3.81E-05

Emissions Calculations
3

lb/day ton/year

Connectors 18,323 8.1 1.5

Valves 4,581 3.1 0.56

Pressure Relief Valves 153 0.31 0.056

Process Drains -- -- --

Pumps/All Others 593 6.7 1.2

18 3.3

Notes:
1.

2.

3.

Abbreviations:
hr - hour POC - precursor organic compound
kg - kilogram ppm - parts per million
lb - pound PTU - Pretreatment Unit

References:

Emissions calculated assuming continuous facility operation (24 hours/day, 365 days/year).

CAPCOA. California Implementation Guidelines for Estimating Mass Emissions of Fugitive Hydrocarbon Leaks at Petroleum Facilities. February 1999. Available online: https://ww3.arb.ca.gov/fugitive/impl_doc.pdf

Fugitive Component Type
Total Number of 

Components

POC Emissions

Total

Process component counts based on engineering design.

Emission factors were calculated using equations from CAPCOA "California Implementation Guidelines for Estimating Mass Emissions of Fugitive Hydrocarbon Leaks at Petroleum Facilities" Table IV-3a. Leak rates 

were based on engineering design. 

Stationary Source Table 2
Potential Equipment Component Emissions from Pretreatment Unit

Phillips 66 Company - San Francisco Refinery
Rodeo, CA

Fugitive Component Type
PTU Train 1 PTU Train 2 PTU Train 3 FOG Recovery and DAF Total Number of 

Components



Throughput
1

Value Units

8,000 gpm

6 Circulations

12 MMgal/day

4,205 MMgal/yr

PM Emission Factor Derivation

Percent Drift
2 

TDS
3

PM EF
4

vol% mg/L lb/MMgal

WSAC 0.0005% 190 0.0079

PM Emissions

(lb/day) (ton/year) (lb/day) (ton/year)

WSAC 0.55 0.10 0.55 0.10

Notes:
1.

2.

3.

4.

Abbreviations:

EF - emission factor

gpm - gallons per minute

L - liters

lb - pound

mg - milligrams

MMgal - million gallons

PM10 - particulate matter less than 10 microns in diameter

PM2.5 - particulate matter less than 2.5 microns in diameter

TDS - total dissolved solids

yr - year

References:

Total dissolved solids (TDS) concentration estimated to be 140-190 mg/L by East Bay Municipal Water District. 

Maximum of range selected for most conservative emissions estimate.

Consistent with AP-42 Chapter 13 Section 4 methodology, all TDS conservatively assumed to be PM10. For the purposes 

of estimating post-project emissions from new sources, PM10 also conservatively set equal to PM2.5 emissions.

US EPA. AP-42, Fifth Edition, Volume 1, Chapter 13 Section 4 "Wet Cooling Towers". Available online: 

https://www3.epa.gov/ttnchie1/ap42/ch13/final/c13s04.pdf

Source

Source
PM10 Emissions

4
PM2.5 Emissions

4

Throughput in gallons per minute based on engineering design. Daily and annual throughput calculated assuming 

continuous operation.

Stationary Source Table 3

Wet Surface Air Cooler Emissions

Phillips 66 Company - San Francisco Refinery

Rodeo, CA

Percent drift based on engineering design. Drift eliminators will be installed.



Vapor Flow 

Rate
1

VOC 

Concentration
1

VOC 

Uncontrolled
1

Control 

Efficiency
1

lb/hr ppmw lb/hr % lb/day ton/yr

PTU Train 1 3,307 1.3 0.15 0.028

PTU Train 2 2,142 0.83 0.10 0.018

PTU Train 3 3,307 1.3 0.15 0.028

FOG Recovery and DAF 3,307 1.3 0.15 0.028

4.7 0.56 0.10

Notes:
1.

2.

Abbreviations:
FOG - Fats, oils, and greases
hr - hour
lb - pound
PTU - Pretreatment Unit
yr - year

All parameters are based on engineering design. 

Daily and annual VOC emission rates calculated using hourly uncontrolled emission rate and control efficiency, assuming 

continuous facility operation.

Stationary Source Table 4

Vapor Recovery System Emissions

Phillips 66 Company - San Francisco Refinery

Rodeo, CA

Total: 

Train
VOC Emission Rate

2 

388
99.5%



Material Handling Emissions from Pretreatment Unit Silos and Day Hoppers
1

Crystalline 

Silica Content
7

lb/hr % % lb/hour lb/day ton/yr wt% of PM lb/hour lb/day ton/yr

Bleached Earth 4,110 0.074 1.8 0.32 5% 0.0037 0.089 0.016

Filter Aid 3,154 0.057 1.4 0.25 50% 0.028 0.68 0.12
Bleached Earth 4,110 0.074 1.8 0.32 5% 0.0037 0.089 0.016

Filter Aid 276 0.0050 0.12 0.022 50% 0.0025 0.060 0.011
Bleached Earth 4,110 0.074 1.8 0.32 5% 0.0037 0.089 0.016

Filter Aid 3,154 0.057 1.4 0.25 50% 0.028 0.68 0.12

0.34 8.2 1.5 -- 0.070 1.7 0.31

Criteria Air Pollutant Emissions per Piece of Equipment
6

Silos Day Hopper

Number lb/day ton/yr Number lb/day ton/yr

Bleached Earth 4 0.22 0.041 2 0.44 0.081

Filter Aid 4 0.17 0.031 3 0.23 0.041
Bleached Earth 4 0.22 0.041 2 0.44 0.081

Filter Aid 1 0.060 0.011 1 0.060 0.011
Bleached Earth 4 0.22 0.041 2 0.44 0.081

Filter Aid 4 0.17 0.031 3 0.23 0.041

Toxic Air Contaminant Emissions per Piece of Equipment
6

Silos Day Hopper

Number lb/day ton/yr Number lb/day ton/yr

Bleached Earth 4 0.011 0.0020 2 0.022 0.0041

Filter Aid 4 0.085 0.016 3 0.11 0.021
Bleached Earth 4 0.011 0.0020 2 0.022 0.0041

Filter Aid 1 0.030 0.0054 1 0.030 0.0054
Bleached Earth 4 0.011 0.0020 2 0.022 0.0041

Filter Aid 4 0.085 0.016 3 0.11 0.021

Notes:
1.

2.

3.

4.

5.

6.

7.

8.

Abbreviations:

ft
3
 - cubic feet

hr - hour
lb - pound

m
3
 - cubic meters

mg - milligrams

PM10 - particulate matter less than 10 microns in diameter

PM2.5 - particulate matter less than 2.5 microns in diameter

PTU - Pretreatment Unit
yr - year

MaterialTrain

Stationary Source Table 5
Material Handling Emissions

Phillips 66 Company - San Francisco Refinery
Rodeo, CA

PM10/PM2.5 Emission Rate
5,6

Crystalline Silica Emission Rate
5,8

Number of 

Tranfer 

Points
4

Criteria Air Pollutant Emissions Toxic Air Contaminant Emissions
Control 

Efficiency
3

Particle 

Size < 1 

microns
2

Solids 

Throughput

PTU Train 1

3.0% 99.97% 2PTU Train 2

PTU Train 3

Total Emissions

Train Material

First Transfer Point Second Transfer Point

PM10/PM2.5 Emission Rate 

Per Silo

PM10/PM2.5 Emission Rate Per 

Day Hopper

PTU Train 3

PTU Train 1

PTU Train 2

PTU Train 3

Train

Second Transfer Point

Crystalline Silica Emission 

Rate Per Silo

Crystalline Silica Emission 

Rate Per Day Hopper

PTU Train 1

PTU Train 2

Material

First Transfer Point

Crystalline silica content from manufacturer's SDS. For each material, the upper end of the weight percent range was conservatively selected.

Crystalline silica emissions calculated by multiplying the PM emission rate for each material and train by the crystalline silica content. 

Daily and annual emission rates calculated assuming continuous operation of the pretreatment unit (24 hours per day, 365 days per year).

Particulate matter emissions are less than 1 micron, therefore PM10 and PM2.5 emission rates are equal. 

Material handling dust emissions will be generated during transfer of bleached earth and filter aid from trucks to silos and from silos to day hoppers. Hourly throughput rates and stream composition based on engineering design 

and represent material moving per transfer.

Particle size information based on engineering design provided by equipment vendor.

Dust filter control specifications and maximum air flowrate based on engineering design. Control Efficiency is 99.97% for particles < 1 micron.  Control efficiency is 100% for particles > 1 micron.

Each source has two transfer points. Material is assumed to be transferred at an equal rate from the trucks to the silos and from the silos to the day hoppers.



2017 2018 2019 2017 2018 2019 2017 2018 2019 2017 2018 2019 2017 2018 2019 2017 2018 2019 2017 2018 2019

97 Tank 100 External Floating Roof Tank Altered -- -- -- -- -- -- -- -- -- 1.3 1.3 1.5 -- -- -- -- -- -- 2.7 2.7 3.4

307 U240 Unicracking Unit Equipment Leaks Altered -- -- -- -- -- -- -- -- -- 4.7 4.4 4.1 -- -- -- -- -- -- NA NA --

334 Tank 107 External Floating Roof Tank Altered -- -- -- -- -- -- -- -- -- 0.92 0.88 0.81 -- -- -- -- -- -- 2.0 2.0 2.5

440 Tank 110 External Floating Roof Tank Altered -- -- -- -- -- -- -- -- -- 0.28 0.75 0.69 -- -- -- -- -- -- 0.76 0.75 1.0

50007 Tank 224 Fixed Roof Tank Existing - Exempt -- -- -- -- -- -- -- -- -- 1.8 3.1 3.8 -- -- -- -- -- -- 2.7 2.7 3.4

109 Tank 154 External Floating Roof Tank Contemporaneous -- -- -- -- -- -- -- -- -- 0.12 0.14 0.12 -- -- -- -- -- -- 0.19 0.19 0.24

439 Tank 109 External Floating Roof Tank Contemporaneous -- -- -- -- -- -- -- -- -- 0.46 0.81 0.94 -- -- -- -- -- -- 1.1 1.1 1.4

442 Tank 112 External Floating Roof Tank Contemporaneous -- -- -- -- -- -- -- -- -- 0.79 0.75 0.72 -- -- -- -- -- -- 1.7 1.7 2.2

29 Unit 200 B-5 Heater Stationary Combustion Shutdown 11 10 12 19 16 19 0.35 0.42 0.38 1.7 1.4 1.7 2.3 1.9 2.3 2.3 1.9 2.3 44,846 35,133 41,419

30 Unit 200 B-101 Heater Stationary Combustion Shutdown 5.5 4.1 8.6 7.4 7.0 8.1 0.19 0.26 0.18 0.65 0.61 0.71 0.89 0.84 1.0 0.89 0.84 1.0 17,453 15,758 17,696

36 Unit 200 B-102 Heater Stationary Combustion Shutdown 1.5 1.4 1.6 1.3 1.7 1.5 0.47 0.61 0.66 0.88 0.81 0.93 1.2 1.1 1.3 1.2 1.1 1.3 26,497 24,156 27,330

301 Molten Sulfur Pit 234 Sulfur Recovery Unit Shutdown -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

302 Molten Sulfur Pit 236 Sulfur Recovery Unit Shutdown -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

303 Molten Sulfur Pit 238 Sulfur Recovery Unit Shutdown -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

350 Unit 267 Crude Distillation Unit Equipment Leaks Shutdown -- -- -- -- -- -- -- -- -- 3.0 3.6 3.5 -- -- -- -- -- -- NA NA --

351 Unit 267 B-601/602 Tower Preheaters Stationary Combustion Shutdown 5.1 3.6 3.7 17 18 16 0.37 6.7 0.59 1.5 1.5 1.5 2.0 2.0 2.0 2.0 2.0 2.0 40,018 37,932 36,692

Sulfur Recovery Unit 1.7 1.5 1.6 3.5 4.9 4.9 12 11 12 0.029 0.033 0.038 0.26 0.94 2.0 0.26 0.94 2.0 5,552 6,334 6,104

Equipment Leaks -- -- -- -- -- -- -- -- -- 0.48 0.47 0.35 -- -- -- -- -- -- NA NA --

Sulfur Recovery Unit 3.7 4.5 3.8 5.6 7.9 3.0 34 41 34 0.029 0.033 0.038 0.46 1.6 1.2 0.46 1.6 1.2 8,577 10,341 9,260

Equipment Leaks -- -- -- -- -- -- -- -- -- 0.057 0.33 0.12 -- -- -- -- -- -- NA NA --

Plant ID 21360 Carbon Plant Carbon Plant Shutdown 325 407 359 1,324 1,644 1,080 10 13 11 0.20 0.20 0.30 21 27 21 20 25 19 145,794 190,631 169,424

2017 2018 2019 2017 2018 2019 2017 2018 2019 2017 2018 2019 2017 2018 2019 2017 2018 2019

97 Tank 100 External Floating Roof Tank Altered -- -- -- -- -- -- -- -- -- 0.016 0.017 0.018 -- -- -- 8.1E-11 1.3E-10 2.3E-10

307 U240 Unicracking Unit Equipment Leaks Altered -- -- -- -- -- -- -- -- -- 0.024 0.021 0.019 -- -- -- -- -- --

334 Tank 107 External Floating Roof Tank Altered -- -- -- -- -- -- -- -- -- 0.011 0.011 0.010 -- -- -- -- 1.8E-10 1.7E-10

440 Tank 110 External Floating Roof Tank Altered -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

50007 Tank 224 Fixed Roof Tank Existing - Exempt -- -- -- -- -- -- -- -- -- 0.016 0.028 0.034 -- -- -- -- -- --

109 Tank 154 External Floating Roof Tank Demolished -- -- -- -- -- -- -- -- -- 1.7E-04 1.6E-04 1.6E-04 -- -- -- -- -- --

439 Tank 109 External Floating Roof Tank Demolished -- -- -- -- -- -- -- -- -- 0.0057 0.0089 0.011 -- -- -- 2.3E-10 5.4E-10 3.1E-10

442 Tank 112 External Floating Roof Tank Demolished -- -- -- -- -- -- -- -- -- 0.010 0.010 0.0094 -- -- -- 3.6E-11 5.9E-10 9.0E-10

29 Unit 200 B-5 Heater Stationary Combustion Shutdown 7.4E-04 6.0E-04 7.4E-04 1.0 1.2 1.4 -- -- -- 0.024 0.020 0.024 4.4E-06 3.6E-06 4.4E-06 7.2E-05 5.9E-05 7.2E-05

30 Unit 200 B-101 Heater Stationary Combustion Shutdown 2.9E-04 2.7E-04 3.2E-04 0.38 0.52 0.60 -- -- -- 0.0094 0.0088 0.010 1.7E-06 1.6E-06 1.9E-06 2.8E-05 2.6E-05 3.1E-05

36 Unit 200 B-102 Heater Stationary Combustion Shutdown 3.0E-04 2.7E-04 2.7E-04 0.067 0.12 0.11 -- -- -- 0.010 0.0088 0.0088 1.8E-06 1.6E-06 1.6E-06 2.9E-05 2.6E-05 2.6E-05

301 Molten Sulfur Pit 234 Sulfur Recovery Unit Shutdown -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

302 Molten Sulfur Pit 236 Sulfur Recovery Unit Shutdown -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

303 Molten Sulfur Pit 238 Sulfur Recovery Unit Shutdown -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

350 Unit 267 Crude Distillation Unit Equipment Leaks Shutdown -- -- -- -- -- -- -- -- -- 0.0015 0.0019 0.0019 -- -- -- 2.7E-10 3.8E-10 --

351 Unit 267 B-601/602 Tower Preheaters Stationary Combustion Shutdown 6.5E-04 6.5E-04 6.5E-04 0.86 1.3 1.2 -- -- -- 0.021 0.021 0.021 3.8E-06 3.8E-06 3.8E-06 6.3E-05 6.4E-05 6.3E-05

Sulfur Recovery Unit 3.9E-05 4.5E-05 5.2E-05 0.13 0.14 0.77 -- -- -- 0.040 0.055 0.055 2.3E-07 2.7E-07 3.1E-07 3.8E-06 4.4E-06 5.1E-06

Equipment Leaks -- -- -- -- -- -- -- -- -- 0.0020 0.0017 1.3E-04 -- -- -- -- -- --

Sulfur Recovery Unit 3.9E-05 4.5E-05 5.2E-05 0.58 0.38 0.83 -- -- -- 0.062 0.088 0.034 2.3E-07 2.7E-07 3.1E-07 3.8E-06 4.4E-06 5.1E-06

Equipment Leaks -- -- -- -- -- -- -- -- -- 1.5E-04 4.5E-04 2.6E-09 -- -- -- -- -- --

Plant ID 21360 Carbon Plant Carbon Plant Shutdown -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Notes:
1.

Abbreviations:

CAPs - Criteria Air Pollutant GHGs - Greenhouse Gases PM10 - particulate matter less than 10 microns in diameter SO2 - sulfur dioxide

CO - carbon monoxide MT - metric ton PM2.5 - particulate matter less than 2.5 microns in diameter TACs - toxic air contaminants

CO2e - carbon dioxide equivalents NOx - nitrogen oxides POC - precursor organic compounds yr - year

Stationary Source Table 6

R12-15 Baseline Emissions Inventory for Existing Project Sources

Phillips 66 Company - San Francisco Refinery

Rodeo, CA

Source Category Project Status

Source Number Description Source Category

CAPs (tons/year)
1

GHGs (MT)
1

TACs (tons/year)
1

NOX SO2 CO POC PM10 PM2.5

Lead and Compounds

1003 Unit 238 Sulfur Plant  Shutdown

1002 Unit 236 Sulfur Plant Shutdown

Project Status

Baseline emissions for all sources other than the Carbon Plant obtained from Phillips 66's 2017, 2018, and 2019 R12-15 emissions inventories. Carbon Plant emissions are from BAAQMD Permit to Operate invoices.

Sulfuric Acid Fluorides Hydrogen Sulfide Beryllium and Compounds Mercury and Compounds

1003 Unit 238 Sulfur Plant  Shutdown

1002 Unit 236 Sulfur Plant Shutdown

Source Number Description



Process Component Counts
1

Renewable 

Feedstocks

Renewable 

Diesel

Renewable 

Naphtha
Renewable Jet Propane RFG

HL HL LL HL LL GV

Connectors 123 151 616 263 73 106

Valves 31 38 154 66 18 27

Pressure Relief Valves 1.3 -- 1.3 -- -- --

Process Drains -- -- -- -- -- --

Pumps/All Others 2.2 -- 2.2 -- -- --

POC Emission Factors
2

Component Type Equation
HL Leak Rate 

(ppm)

LL/GV Leak 

Rate (ppm)

HL Emission 

Factor 

(kg/hr/comp)

LL/GV 

Emission 

Factor 

(kg/hr/comp)

Valves 2.27E-06(SV)^0.747 10 100 1.27E-05 7.08E-05

Pumps 5.07E-05(SV)^0.622 10 500 2.12E-04 2.42E-03

Others 8.69E-06(SV)^0.642 10 100 3.81E-05 1.67E-04

Connectors 1.53E-06(SV)^0.736 10 100 8.33E-06 4.54E-05

Pressure Relief Device 8.69E-06(SV)^0.642 10 500 3.81E-05 4.70E-04

Emissions3

Renewable 

Feedstocks

Renewable 

Diesel

Renewable 

Naphtha
Renewable Jet Propane RFG

Connectors 0.054 0.067 1.5 0.12 0.17 0.26

Valves 0.021 0.025 0.58 0.044 0.068 0.10

Pressure Relief Valves 0.0026 -- 0.032 -- -- --

Process Drains -- -- -- -- -- --

Pumps/All Others 0.025 -- 0.28 -- -- --

0.10 0.092 2.4 0.16 0.24 0.36

Notes:
1.

2.

3.

Abbreviations:
GV - Gas/Vapor lb - pound
HL - Heavy Liquid LL - Light Liquid

hr - hour POC - precursor organic compound
kg - kilogram ppm - parts per million

References:

CAPCOA. California Implementation Guidelines for Estimating Mass Emissions of Fugitive Hydrocarbon Leaks at Petroleum Facilities. February 1999. Available online: 

https://ww3.arb.ca.gov/fugitive/impl_doc.pdf

Counts are based on engineering design.

Unit 240 Total (lb/day)

Emission factors were calculated using equations from CAPCOA "California Implementation Guidelines for Estimating Mass Emissions of Fugitive Hydrocarbon Leaks at 

Petroleum Facilities" Table IV-3a. Leak rates for all components in heavy liquid service assumed to be 10ppm. Leak rates for components in light liquid service vary by 

component type and are from 2019 R12-15 calculations for the facility. Consistent with CAPCOA guidance, drains are assumed to fall into the "Other" component 

category.

Emissions calculated assuming continuous facility operation (24 hours/day, 365 days/year).

Location Fugitive Component Type

(VOC lb/day)

Unit 240

Unit 240

Stationary Source Table 7
Post-Project Potential Change in Equipment Component POC Emissions from Existing Sources

Phillips 66 Company - San Francisco Refinery
Rodeo, CA

Location Fugitive Component Type



Annual Change in VOC Emissions by Unit and Material Service
1

Renewable 

Feedstocks

Renewable 

Diesel

Renewable 

Naphtha

Renewable 

Jet
Propane RFG

0.019 0.017 0.43 0.029 0.044 0.065

TAC Content by Material Service
2

Renewable 

Feedstocks

Renewable 

Diesel

Renewable 

Naphtha

Renewable 

Jet
Propane RFG

Hydrogen sulfide 7783-06-4 -- -- -- -- 0.38 1.0E-04

TAC Emissions by Unit

Unit 240

(ton/yr)

Hydrogen sulfide 7783-06-4 1.7E-04

Notes:
1.

2.

Abbreviations:
lb - pound
TAC - Toxic Air Contaminant
yr- year

Emissions calculated in Stationary Source Table 7.

Speciations obtained from facility's R12-15 Emissions Inventory or based on engineering design.

Rodeo, CA

Phillips 66 Company - San Francisco Refinery

Post-Project Potential Change in Equipment Component TAC Emissions from Existing Sources

Stationary Source Table 8

Chemical Name
1,2 CAS No.

Chemical Name
1,2 CAS No.

wt %

(VOC ton/yr)

Unit 240

Location



Stock
Annual Average Bulk 

Temperature (°F)

Throughput 

(bbl/yr)
Stock

Annual Average Bulk 

Temperature (°F)

Throughput 

(bbl/yr)
Stock

Annual Average Bulk 

Temperature (°F)

Throughput 

(bbl/yr)

97 Tank 100 Crude-Blended Ambient 15,571,000 Renewable Feedstock 130 12,600,000 Renewable Feedstock 130 15,571,000

334 Tank 107 Crude-Blended Ambient 10,000,000 Renewable Feedstock 130 7,300,000 Gasoline TVP 10.99 Ambient 10,000,000

440 Tank 110 Gasoline TVP 10.99 Ambient 3,600,000 Gasoline Ambient 6,000,000 Gasoline TVP 10.92 Ambient 6,000,000

108 Tank 153 -- -- -- Renewable Feedstock 130 7,300,000 -- -- --

50007 Tank 224 -- -- -- Renewable Feedstock Ambient 3,500,000 -- -- --

Notes:
1.

Abbreviations:
bbl - barrel(s)
°F - degrees Fahrenheit

yr - year

Baseline PTE, Post-Project Actual Emissions, and Post-Project PTE was evaluated for altered tanks. Note that Tank 100, Tank 107, and Tank 110 are altered, while Tank 153 and Tank 224 are exempt. Stock parameters, bulk temperature, and 

throughput rates are based on permit conditions and engineering design.

Stationary Source Table 9
Summary of Baseline and Post-Project Tank Service

Phillips 66 Company - San Francisco Refinery
Rodeo, CA

Source 

Number

Tank 

Number
1

Baseline PTE Post-Project Actual Post-Project PTE



Diameter Height

Vapor 

Control 

Efficiency

ft ft %

97 Tank 100 225 48 EFRT (pontoon-type) None (open top) White Average White Average 0 TRUE TRUE

334 Tank 107 161 56 EFRT (double-deck) None (open top) White Average White Average 0 FALSE FALSE

440 Tank 110 156 51 EFRT (double-deck) None (open top) White Average White Average 0 FALSE FALSE

Diameter Height

Vapor 

Control 

Efficiency
ft ft %

97 Tank 100 225 48 Fixed Roof Cone (column-supported) White Average White Average 100 TRUE TRUE

334 Tank 107 161 56 IFRT (welded deck) Dome (self-supported) White New White Average 0 TRUE FALSE

440 Tank 110 156 51 EFRT (double-deck) Cone (column-supported) White Average White Average 0 FALSE FALSE

108 Tank 153 150 48 Fixed Roof Cone (column-supported) White Average White Average 0 TRUE TRUE

50007 Tank 224 120 56 Fixed Roof Cone (column-supported) White Average White Average 100 FALSE FALSE

Notes:
1.

2.

Shell 

Insulated?

Roof 

Insulated?

Roof Type Fixed Roof Type
Shell 

Color

Shell 

Condition

Roof 

color

Roof 

Condition

Shell 

Insulated?

Roof 

Insulated?

Post-Project - 

Exempt

Tank parameters for baseline and post-project scenarios based on engineering design. Bold font indicates a parameter that changed between the baseline and post-project scenarios.

Emissions calculations conducted using AP-42 Chapter 7 methodology. Any tank parameter required in the calculation but not shown above (such as operating pressure, tank condition, etc.) is assumed to be default. 

Note that parameters specific to floating roof tanks are shown in Stationary Source Table 11.

Source 

Number

Tank 

Number
Scenario

General Tank Parameters

Post-Project

Baseline

Stationary Source Table 10
Summary of Baseline and Post-Project Tank Parameters

Phillips 66 Company - San Francisco Refinery

Rodeo, CA

Source 

Number

Tank 

Number
Scenario

General Tank Parameters

Roof Type Fixed Roof Type
Shell 

Color

Shell 

Condition

Roof 

color

Roof 

Condition



Type Quantity Type Quantity Type Quantity Type Quantity Type Quantity

97 Tank 100
EFRT (pontoon-

type)
Tight

Mechanical-shoe seal, rim-

mounted secondary

Unslotted, gasketed sliding 

cover w/pole wiper
1

Bolted cover, 

gasketed
2

Unbolted cover, 

gasketed
1

Weighted mechanical 

actuation, gasketed
1

Weighted mechanical 

actuation, gasketed
2

334 Tank 107 EFRT (double-deck) Tight
Mechanical-shoe seal, rim-

mounted secondary

Unslotted, gasketed sliding 

cover w/pole wiper
1

Bolted cover, 

gasketed
2

Unbolted cover, 

gasketed
1

Weighted mechanical 

actuation, gasketed
1

Weighted mechanical 

actuation, gasketed
2

440 Tank 110 EFRT (double-deck) Tight
Mechanical-shoe seal, rim-

mounted secondary

Unslotted, gasketed sliding 

cover w/pole wiper
1

Bolted cover, 

gasketed
1

Bolted cover, 

gasketed
1

Weighted mechanical 

actuation, gasketed
1

Weighted mechanical 

actuation, gasketed
2

97 Tank 100

334 Tank 107 IFRT (welded deck) Tight
Mechanical-shoe seal, rim-

mounted secondary

Unslotted, gasketed sliding 

cover w/pole wiper
1

Bolted cover, 

gasketed
2

Unbolted cover, 

gasketed
1

Weighted mechanical 

actuation, gasketed
1

Weighted mechanical 

actuation, gasketed
2

440 Tank 110 EFRT (double-deck) Tight
Mechanical-shoe seal, rim-

mounted secondary

Unslotted, gasketed sliding 

cover w/pole wiper
1

Bolted cover, 

gasketed
1

Bolted cover, 

gasketed
1

Weighted mechanical 

actuation, gasketed
1

Weighted mechanical 

actuation, gasketed
2

108 Tank 153

50007 Tank 224

Effective Panel Panel
Type Quantity Type Quantity Type Quantity Type Quantity Type Quantity Type Quantity ft ft ft

97 Tank 100 90% closed 0 Adjustable - sock 23
Adjustabl

e - sock
140 N/A 0 N/A 0 N/A 0

334 Tank 107 90% closed 2 N/A 0
Adjustabl

e - sock
58 N/A 0 N/A 0 N/A 0

440 Tank 110 90% closed 1 N/A 0
Adjustabl

e - sock
58 N/A 0 N/A 0 N/A 0

97 Tank 100

334 Tank 107 90% closed 2 N/A 0
Adjustabl

e - sock
58 N/A 0 N/A 0 N/A 0

440 Tank 110 90% closed 1 N/A 0
Adjustabl

e - sock
58 N/A 0 N/A 0 N/A 0

108 Tank 153

50007 Tank 224

Notes:
1.

Stationary Source Table 11

Summary of Baseline and Post-Project Floating Roof Parameters

Phillips 66 Company - San Francisco Refinery

Rodeo, CA

Ladder
Source 

Number

Tank 

Number
Scenario

Baseline

Source 

Number

Tank 

Number
Scenario Gauge Float Gauge Hatch

Fixed Roof

Fixed Roof

Fixed Roof

Floating Roof Tank Parameters (cont.)

Floating Roof Tank Parameters

Fixed Roof

Fixed Roof

Fixed Roof

Vacuum Breaker

Rim Vent

Roof Type Rim Seal 

Fitting
Rim Seal Type

Guide Pole Access Hatch

Tank parameters for baseline and post-project scenarios based on engineering design. Bold font indicates a parameter that changed between the baseline and post-project scenarios.

Post-Project

AP-42 Default

AP-42 Default

Post-Project - 

Exempt

Baseline

Post-Project

Post-Project - 

Exempt

Column

AP-42 Default

AP-42 Default

AP-42 Default

Deck Drain Leg Pontoon Area Leg Center Area



Stock
1 Crude? Aqueous?

Chemical 

Mixture?
RVP MWL MWV

Liquid 

Density
S

Antoine 

Coeff A

Antoine 

Coeff B

Antoine 

Coeff C

Crude-Blended TRUE FALSE FALSE 9.8 207 50 7.1 -- 9.5 4,039 --

Gasoline TVP 10.992 FALSE FALSE FALSE -- 92 66 5.6 -- 2.40 0 --

Gasoline TVP 10.92
2 FALSE FALSE FALSE -- 92 66 5.6 -- 2.39 0 --

Gasoline FALSE FALSE FALSE 11 92 66 5.6 2.5 -- -- --

Renewable Feedstock
3 FALSE FALSE FALSE -- 284 284 7.5 -- -9.2 0 --

Notes:
1. Stock parameters obtained from facility's 2019 R12-15 Inventory calculations or based on engineering design.
2.

3.

Abbreviations:

MWL - molecular weight, liquid

MWV - molecular weight, vapor

RVP - Reid Vapor Pressure

S - distillation slope

References

W. Yuan, A.C. Hansen, Q. Zhang, Vapor pressure and normal boiling point predictions for pure methyl esters and biodiesel fuels, Fuel, Volume 84, Issues 7–8,2005, Pages 943-950,

https://doi.org/10.1016/j.fuel.2005.01.007. Available online: https://www.sciencedirect.com/science/article/abs/pii/S0016236105000256

Stationary Source Table 12

Summary of Baseline and Post-Project Stock Properties

Phillips 66 Company - San Francisco Refinery

Rodeo, CA

The density of Renewable Feedstock was obtained from the manufacturer's SDS. The molecular weight of liquid and vapor states is assumed to be equivalent and was derived using the extended form of the 

Riazi-Daubert equation, where the mean average boiling point was obtained from Yuan et al (2005) and the specific gravity was obtained from the manufacturer's SDS. The Antoine A Coefficient was 

conservatively derived to establish the annual average true vapor pressure at 0.0001 psia. This is a conservative estimate of laboratory results which indicated the true vapor pressure is several orders of 

magnitude smaller.

The Antoine A Coefficient was conservatively derived to establish the annual average true vapor pressure at 10.99 and 10.92 psia.



Parameter
1 January February March April May June July August September October November December Annual

Average Daily Minimum Temperature (°F) 47 45 46 50 53 55 57 57 55 55 51 46 51

Average Daily Maximum Temperature (°F) 57 62 61 66 69 76 79 77 77 74 67 57 68

Average Wind Speed (mi/hr) 4.2 4.6 4.6 5.4 7.0 6.7 6.9 6.2 5.2 4.2 3.6 4.8 5.3

Average Daily Solar Insolation (Btu/ft
2
/day) 609 822 1,476 1,689 2,427 2,511 2,549 2,199 1,735 1,362 723 746 1,570

Average Atmospheric Pressure (psi) 15 15 15 15 15 15 15 15 15 15 15 15 15

Notes:
1.

Abbreviations:
Btu - British Thermal Units
°F - degrees Fahrenheit

ft
2
 - square feet

hr - hour
mi - mile(s)
psi - pounds per square inch

Stationary Source Table 13

Summary of Meteorological Data Used in Calculations

Phillips 66 Company - San Francisco Refinery

Rodeo, CA

All meteorological data other than solar insolation from 2018 for Rodeo, CA. Solar insolation is from 2018 for Napa, CA.



Comparison Between Baseline Potential to Emit and Post-Project Potential to Emit

Stock
Throughput 

(bbl/yr)

POC Emissions 

(lb/yr)
Stock

Throughput 

(bbl/yr)

POC Emissions 

(lb/yr)
lb/yr ton/yr

97 Tank 100 Crude-Blended 15,571,000 4,782 Renewable Feedstock 15,571,000 0 -4,782 -2.4

334 Tank 107 Crude-Blended 10,000,000 3,885 Gasoline TVP 10.99 10,000,000 3,333 -552 -0.28

440 Tank 110 Gasoline TVP 10.99 3,600,000 10,699 Gasoline TVP 10.92 6,000,000 10,689 -10 -0.0049

Post-Project Actual Emissions

Stock
Throughput 

(bbl/yr)

POC Emissions 

(lb/yr)

97 Tank 100 Renewable Feedstock 12,600,000 0

334 Tank 107 Renewable Feedstock 7,300,000 479

440 Tank 110 Gasoline 6,000,000 4,658

Notes:
1.

2.

Abbreviations:

bbl - barrel(s)

lb - pound(s)

POC - precursor organic compound(s)

yr - year

References:

US EPA. June 2020. AP-42, Fifth Edition, Volume I. Chapter 7: Liquid Storage Tanks. Available at: https://www3.epa.gov/ttnchie1/ap42/ch07/. Accessed March 2021.

Source 

Number

Tank 

Number
1

Post-Project Actual
2

See Stationary Source Tables 10 and 11 for descriptions of tank type and parameters.  Any potential emissions from Tank 100 in the post-project scenario would be reported as fugitive leaks.

Stocks and throughput for each scenario based on engineering design as shown in Stationary Source Table 9. Emissions were calculated using AP-42 Chapter 7 methodology. Detailed summaries of 

the tank parameters, stock parameters, and meteorological data used in these calculations are presented in Stationary Source Tables 9 - 13.

Stationary Source Table 14

Summary of Baseline and Post-Project Emissions from Existing Tanks

Phillips 66 Company - San Francisco Refinery

Rodeo, CA

Source 

Number

Tank 

Number
1

Baseline PTE
2

Post-Project PTE
2 Net Change in Emissions



Stock
Throughput 

(bbl/yr)

POC Emissions 

(lb/yr)

108 Tank 153 Renewable Feedstock 7,300,000 140

50007 Tank 224 Renewable Feedstock 3,500,000 0

Notes:
1.

2.

Abbreviations:

bbl - barrel(s)

lb - pound(s)

POC - precursor organic compound(s)

yr - year

References:

See Stationary Source Tables 10 and 11 for descriptions of tank type and parameters. Any 

potential emissions from Tank 224 in the post-project scenario are reported as fugitive leaks.

Stocks and throughput for the post-project scenario based on engineering design as shown in 

Stationary Source Table 9. These exempt tanks are not subject to throughput limits, thus the 

post-project actual emissions are presented in this table rather than post-project potential to 

emit. These tanks are instead subject to a mass emission limit of 5 tons per year in order to 

remain exempt per the requirements of BAAQMD Regulation 2 Rule 1 Section 319.1. 

Emissions were calculated using AP-42 Chapter 7 methodology. Detailed summaries of the 

tank parameters, stock parameters, and meteorological data used in these calculations are 

presented in Stationary Source Tables 9 - 13.

US EPA. June 2020. AP-42, Fifth Edition, Volume I. Chapter 7: Liquid Storage Tanks. Available 

at: https://www3.epa.gov/ttnchie1/ap42/ch07/. Accessed March 2021.

Stationary Source Table 15

Summary of Post-Project Emissions from Existing Exempt Tanks

Phillips 66 Company - San Francisco Refinery

Rodeo, CA

Source 

Number

Tank 

Number
1

Post-Project Actuals
2



Marine Emissions

Project: Phillips66 Rodeo Renewed Project 

Year: 3 year average (2017, 2018, 2019)

Location: Rodeo Site, San Francisco Refinery, Rodeo, CA

Key tables Notes

Marine Table 1. Baseline Emissions per Call by Vessel Type - Transit and Hotelling Only

Marine Table 2. Baseline Emissions per Call by Vessel Type - including Tugs

Marine Table 3. Baseline Total Annual Emissions by Vessel Category

Marine Table 4. Deadweight Tonnage and Average Build Time by Vessel Type

Marine Table 5. Summary of Baseline Vessel Traffic and Tier Mix

Marine Table 6. Average Call Durations at Berth and During Anchorage

Marine Table 7. OGV Main Engine Rated Power and Vessel Speed

Marine Table 8. OGV Average Aux Engine & Aux Boiler Loads

Marine Table 9. Auxiliary Engine and Boiler Load Factors for Tankers

Marine Table 10. Load Factors for Barges Auxiliary Engines and Pumps

Marine Table 11. OGV Transit Speed (knots) by Vessel Type

Marine Table 12. OGV Transit Distance (nm) by Vessel Type

Marine Table 13. Barge auxiliary engines and pump composite emission factors

Marine Table 14. Main Engine Fleet-wide Emission Factors

Marine Table 15. Auxiliary Engine Fleet-wide Emission Factors

Marine Table 16. Harbor Craft Tug Characteristics by Vessel Type

Marine Table 17. Harbor Craft time required to assist vessel (hr/one-way trip)

Marine Table 18. Harbor Craft Tug Emission Factors

Marine Table 19. Fuel Consumption Emission Factors by Engine and Fuel Type

Marine Table 20. Fuel Consumption by Engine Type

Nomenclature:

OGV: ocean going vessels (tankers, ATB barges)

HC: harbor craft (i.e. assist tugs, tow tugs)



Marine Table 1. Baseline Emissions per Call by Vessel Type - Transit and Hotelling Only

Year Vessel Type No. of Calls PM10 PM2.5 DPM NOx SOx CO HC VOC CO2 CH4 N2O

3YearAvg Tanker - Smallest 4 10.55 9.93 6.03 452.31 31.38 35.12 19.60 20.64 47368.72 0.39 3.25

3YearAvg Tanker - Handysize 2 29.00 27.30 16.06 1361.68 89.76 115.58 42.70 44.96 135476.82 0.99 9.39

3YearAvg Tanker - Handymax 45 52.45 49.37 28.18 2078.10 163.05 193.08 83.48 87.90 246072.52 1.82 17.18

3YearAvg Tanker - Panamax 7 47.99 45.16 27.36 2098.34 144.75 170.14 89.05 93.77 218484.87 1.85 15.12

3YearAvg Tanker - Aframax 6 39.49 37.17 24.26 1934.10 117.57 161.57 66.97 70.52 177502.85 1.56 12.08

3YearAvg Tanker - Suezmax 16 95.63 90.00 53.91 3920.18 290.91 356.75 160.77 169.30 439064.05 3.47 30.35

3YearAvg ATB Barge 21 6.49 5.97 6.49 400.36 8.69 201.85 19.42 20.45 102871.79 1.19 4.86

3YearAvg Barge 69 1.00 0.92 1.00 77.53 0.24 53.94 3.10 3.27 21380.28 0.24 1.02

Note: 

Emissions per call based on transit and hotelling only, excludes anchorage and tugs

Marine Table 2. Baseline Emissions per Call by Vessel Type - including Tugs

Year Vessel Type No. of Calls PM10 PM2.5 DPM NOx SOx CO HC VOC CO2 CH4 N2O

3YearAvg Tanker - Smallest 4 33.75 31.27 29.23 1074.21 31.98 487.19 87.50 85.12 99607.44 1.13 5.74

3YearAvg Tanker - Handysize 2 52.20 48.64 39.26 1983.57 90.35 567.65 110.60 109.45 187715.55 1.73 11.88

3YearAvg Tanker - Handymax 45 75.65 70.71 51.38 2699.99 163.64 645.15 151.38 152.39 298311.25 2.56 19.67

3YearAvg Tanker - Panamax 7 71.18 66.50 50.56 2720.23 145.34 622.21 156.96 158.26 270723.59 2.59 17.61

3YearAvg Tanker - Aframax 6 62.69 58.51 47.46 2556.00 118.16 613.64 134.88 135.01 229741.57 2.30 14.56

3YearAvg Tanker - Suezmax 16 119.21 111.70 77.50 4552.45 291.51 816.36 229.81 234.86 492174.53 4.23 32.87

3YearAvg ATB Barge 21 18.09 16.64 18.09 711.31 8.99 427.89 53.37 52.69 128991.15 1.56 6.10

3YearAvg Barge 69 19.14 17.61 19.14 568.60 0.71 411.79 56.86 54.32 62717.18 0.82 2.98

Note: 

Emissions per call based on transit and hotelling only with tug assists, excludes anchorage 

Marine Table 3. Baseline Total Annual Emissions by Vessel Category

CATEGORY PM10 PM2.5 DPM NOx SOx CO HC VOC CO2 CH4 N2O

Barge and tugs - Transit 0.7698 0.7082 0.7698 21.0708 0.1005 15.1603 2.2534 2.1443 1934.0215 0.0274 0.0915

Barge and tugs - Hotelling 0.0805 0.0741 0.0805 6.0166 0.0184 3.5415 0.2688 0.2830 1622.0542 0.0179 0.0771

Tankers with assist tugs - Transit 1.4656 1.3597 1.4593 69.9179 1.1701 21.0887 4.0125 3.9435 4160.7340 0.0673 0.2076

Tankers with assist tugs - Hotelling 1.7842 1.6792 0.7646 50.0869 5.9448 5.6974 2.5488 2.6839 8968.8708 0.0510 0.6492

TOTAL 4.1001 3.8212 3.0742 147.0921 7.2338 45.4879 9.0835 9.0548 16685.6805 0.1636 1.0255

Marine Table 4. Deadweight Tonnage and Average Build Time by Vessel Type

Tanker Class
Deadweight 

tonnage Minimum

Deadweight 

tonnage 

Maximum

Average Build 

Time

Tanker - Smallest -                        4,999                   1

Tanker - Small 5,000                     9,999                   0

Tanker - Handysize 10,000                   19,999                 1

Tanker - Handymax 20,000                   59,999                 1

Tanker - Panamax 60,000                   79,999                 1

Tanker - Aframax 80,000                   119,999               1

Tanker - Suezmax 120,000                 199,999               2

Note:

DWT Source: Methodologies for Estimating Port-Related and Good Movement Mobile Source Emissions, Table 3.4 Oil Tankers

Average Build Time Source: Methodologies for Estimating Port-Related and Good Movement Mobile Source Emissions, Table C.5 Oil Tankers

Available at: https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P10102U0.pdf

Marine Table 5. Summary of Baseline Vessel Traffic and Tier Mix

Calls to Berth
Calls to 

Anchorage
Tier 0 Tier 1 Tier 2 Tier 3 With Without Tier 0 Tier 1 Tier 2 Tier 3 With Without

3YearAvg Tanker - Smallest 4 0 3 1 0 0 0 4 0 0 0 0 0 0

3YearAvg Tanker - Handysize 2 2 2 0 0 0 2 0 2 0 0 0 2 0

3YearAvg Tanker - Handymax 45 26 4 26 15 0 30 15 2 15 9 0 17 9

3YearAvg Tanker - Panamax 7 3 0 7 0 0 2 5 0 3 0 0 1 2

3YearAvg Tanker - Aframax 6 0 0 3 3 0 4 2 0 0 0 0 0 0

3YearAvg Tanker - Suezmax 16 9 1 8 7 0 9 7 1 4 4 0 5 4

3YearAvg Barge 69 2 1 7 1 60 0 0 0 0 0 2 0 0

3YearAvg ATB Barge 21 0 0 2 0 19 0 0 0 0 0 0 0 0

3YearAvg Total 170 42 11 54 26 79 47 33 5 23 13 2 25 15

Note:

Activity Calls to Berth are Provided by p66

Tier Split is based on Baseline Tier Vessel Mix for Applicable Vessel Types

Marine Table 6. Average Call Durations at Berth and During Anchorage

Year Vessel Type
Hotelling Time at 

Berth (hr/call) 

Time at 

Anchorage 

(hr/call) 
3YearAvg Tanker - Smallest 42                       0.0

3YearAvg Tanker - Handysize 35                       2.7

3YearAvg Tanker - Handymax 48                       2.9

3YearAvg Tanker - Panamax 45                       3.4

3YearAvg Tanker - Aframax 32                       0.0

3YearAvg Tanker - Suezmax 33                       3.3

3YearAvg Barge 24                       3.4

3YearAvg ATB Barge 41                       0.0

Source:

Average duration per vessel type derived from annual vessel call data information for 2019, provided by P66 marine terminal operator

Slide Valves - 

Anchored Vessels

Annual Average 

Emissions per Call (lbs/call)

Emissions per Call (lbs/call)

Year Vessel Type
Total Vessel Activity by Engine Tier Calls - Berthing Slide Valves by Engine Tier Calls - Anchorage

Annual Emissions (tons/year)



Marine Table 7. OGV Main Engine Rated Power and Vessel Speed

Annual Average

OGV Maximum 

Rated Vessel 

Speed

Year Vessel Type
Main Eng Avg 

(kW)
Speed (knots)

3YearAvg Tanker - Smallest 1,679 14

3YearAvg Tanker - Handysize 5,475 15

3YearAvg Tanker - Handymax 8,861 16

3YearAvg Tanker - Panamax 11,679 16

3YearAvg Tanker - Aframax 13,415 16

3YearAvg Tanker - Suezmax 18,941 16

3YearAvg Barge 0 0

3YearAvg ATB Barge 3,401 15

Note:

Main engine average kW based on ship data provided by P66 averaged over vessel type

Available at: https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P10102U0.pdf

Barges are not self-propelled; no propulsion engines.

Marine Table 8. OGV Average Aux Engine & Aux Boiler Loads

Transit Maneuvering Berthing Anchorage

Tanker - Smallest Auxiliary Engine 132 182 143 143

Tanker - Smallest Auxiliary Boiler 0 0 358 55

Tanker - Handysize Auxiliary Engine 453 622 490 490

Tanker - Handysize Auxiliary Boiler 0 0 1,226 189

Tanker - Handymax Auxiliary Engine 621 854 672 672

Tanker - Handymax Auxiliary Boiler 0 0 1,681 259

Tanker - Panamax Auxiliary Engine 562 772 609 609

Tanker - Panamax Auxiliary Boiler 0 0 1,521 234

Tanker - Aframax Auxiliary Engine 585 805 634 634

Tanker - Aframax Auxiliary Boiler 0 0 1,586 244

Tanker - Suezmax Auxiliary Engine 1,548 2,129 1,677 1,677

Tanker - Suezmax Auxiliary Boiler 0 0 4,193 645

Barge Auxiliary Engine 40 40 70 70

Barge Pump Generator 0 0 547 0

ATB Barge Auxiliary Engine 439 439 761 761

ATB Barge Pump Generator 0 0 711 0

Note:

Tanker loads based on ship engine data and load factors from ARB

Pump sizes from barge spec sheets (Centerline fleet spec sheets) mutiplied by barge pump load factor (CARB)

Barge Aux engine sizes from barge spec sheets (Centerline fleet spec sheets) mutiplied by barge generator load factor (CARB)

Aux engine sizes from barge spec sheets (Centerline fleet spec sheets) mutiplied by ocean tug auxiliay engine load factor during transit (CARB)

Marine Table 9. Auxiliary Engine and Boiler Load Factors for Tankers

Mode Auxiliary Engine Auxiliary Boiler

Transit 0.24 0

Maneuvering 0.33 0

Anchorage 0.26 0.1

Berthing 0.26 0.65

Note:

ARB Marine Emissions Model v2.3L

Available at: https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-road

Appendix D Emissions Estimation Methodology for Ocean-Going Vessels Table II-10, ARB 2011

Available at: https://www.arb.ca.gov/regact/2011/ogv11/ogv11appd.pdf

Marine Table 10. Load Factors for Barges Auxiliary Engines and Pumps

Source Type
Aux Engine load 

factor

Pump 0.71

Generator 0.75

Ocean Tug 0.43

Note:

Pump and Generator Source: MSEI CARB Off-road Model - Barge and Dredge

Available at: https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-road

Ocean Tug Source: San Pedro Bay Ports Emissions Inventory Methodology Report April 2019, Table 3.1.

Available at: https://kentico.portoflosangeles.org/getmedia/3559520c-b85d-45ad-ad68-9947c34b980d/WV_FINAL_SPBP_Emissions_Inventory-_Methodology_4-25-1

Marine Table 11. OGV Transit Speed (knots) by Vessel Type

Year Vessel Type Anchorage Berthing Manuevering

Light 8 

EastBound 

Route to 

Maneuvering

Mile Rock 1 

nm west of 

Golden Gate 

Bridge to 

Light 8 

EastBound 

Route

Pilot Station 

Sea Buoy to 

Mile Rock 1 

nm west of 

Golden Gate 

Bridge

Pilot Station 

Sea Buoy to 

Outer Ring 

of Bouys

3YearAvg Tanker - Smallest 0 0 5 8 10 12 12

3YearAvg Tanker - Handysize 0 0 5 8 10 12 12

3YearAvg Tanker - Handymax 0 0 5 8 10 12 12

3YearAvg Tanker - Panamax 0 0 5 8 10 12 12

3YearAvg Tanker - Aframax 0 0 5 8 10 12 12

3YearAvg Tanker - Suezmax 0 0 5 8 10 12 12

3YearAvg Barge 0 0 5 8 10 12 12

3YearAvg ATB Barge 0 0 5 8 10 12 12

Sources: ERM. 2016. Estimated Emissions Increases and Human Health Risk Impacts Associated with the Marine Terminal III Project. June

Marine Table 12. OGV Transit Distance (nm) by Vessel Type

Year Vessel Type Anchorage Berthing Manuevering

Light 8 

EastBound 

Route to 

Maneuvering

Mile Rock 1 

nm west of 

Golden Gate 

Bridge to 

Light 8 

EastBound 

Route

Pilot Station 

Sea Buoy to 

Mile Rock 1 

nm west of 

Golden Gate 

Bridge

Pilot Station 

Sea Buoy to 

Outer Ring 

of Bouys

3YearAvg Tanker - Smallest 0 0 0.2 11.79 19 10 6.5

3YearAvg Tanker - Handysize 0 0 0.2 11.79 19 10 6.5

3YearAvg Tanker - Handymax 0 0 0.2 11.79 19 10 6.5

3YearAvg Tanker - Panamax 0 0 0.2 11.79 19 10 6.5

3YearAvg Tanker - Aframax 0 0 0.2 11.79 19 10 6.5

3YearAvg Tanker - Suezmax 0 0 0.2 11.79 19 10 6.5

3YearAvg Barge 0 0 0.2 11.79 19 10 6.5

3YearAvg ATB Barge 0 0 0.2 11.79 19 10 6.5

Sources: ERM. 2016. Estimated Emissions Increases and Human Health Risk Impacts Associated with the Marine Terminal III Project. June

Moffat and Nichol, ENVIRON. 2010. Port of Richmond 2005 Seaport Air Emissions Inventory. June

Vessel Type Engine  Type
Average Loads (kW)

Vessel Speed Source: Methodologies for Estimating Port-Related and Good 

Movement Mobile Source Emissions, Table C.1 Oil/Chemical Tankers, Panamax is 

based on Bulk Carrier Panamax 

https://www.arb.ca.gov/regact/2011/ogv11/ogv11appd.pdf
https://www.baaqmd.gov/%7E/media/Files/Planning%20and%20Research/Emission%20Inventory/Port%20of%20Richmond%202005%20Emissions%20Inventory%20June%202010.ashx


Marine Table 13. Barge auxiliary engines and pump composite emission factors

Tier 0 Tier 1 Tier 2 Tier 3 VOC CO NOx PM10 PM2.5

3YearAvg Auxiliary - Barge 63 50<HP<=120 1% 10% 1% 87% 0.10 3.07 2.68 0.04 0.03

3YearAvg Auxiliary - ATB 685 500<HP<=750 0% 10% 0% 90% 0.09 0.96 1.85 0.03 0.02

3YearAvg Pump - Barge 515 500<HP<=750 1% 10% 1% 87% 0.07 0.94 1.62 0.02 0.02

3YearAvg Pump - ATB Barge 670 500<HP<=750 0% 10% 0% 90% 0.09 0.96 1.85 0.03 0.02

Note:

MSEI CARB Off-Road Model  - Barge and Dredge

Available at: https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-road

Average model year assumed based on Tier level information, conservatively as first phase in year

Marine Table 14. Main Engine Fleet-wide Emission Factors

PM10 PM2.5 DPM NOx SOx CO HC VOC CO2 CH4 N2O

3YearAvg Tanker - Smallest 0.255 0.240 0.255 16.753 0.389 1.400 0.600 0.632 589.000 0.012 0.029

3YearAvg Tanker - Handysize 0.255 0.240 0.255 17.010 0.389 1.400 0.600 0.632 589.000 0.012 0.029

3YearAvg Tanker - Handymax 0.255 0.240 0.255 15.538 0.389 1.400 0.600 0.632 589.000 0.012 0.029

3YearAvg Tanker - Panamax 0.255 0.240 0.255 15.980 0.389 1.400 0.600 0.632 589.000 0.012 0.029

3YearAvg Tanker - Aframax 0.255 0.240 0.255 15.180 0.389 1.400 0.600 0.632 589.000 0.012 0.029

3YearAvg Tanker - Suezmax 0.255 0.240 0.255 15.344 0.389 1.400 0.600 0.632 589.000 0.012 0.029

3YearAvg Barge 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

3YearAvg ATB Barge 0.094 0.086 0.094 2.936 0.426 1.166 0.151 0.159 649.000 0.010 0.029

Notes:

By Tier emission factors from San Pedro Bay Ports Emission Inventory Methodology Report Version 1-2019, Tables 2.3 and 2.4. April 2019. 

Available at: https://kentico.portoflosangeles.org/getmedia/3559520c-b85d-45ad-ad68-9947c34b980d/WV_FINAL_SPBP_Emissions_Inventory-_Methodology_4-25-19_scg

Emission factors shown represent Tier mix for category

Slow speed diesel:  engine speed < 150 rpm; assumed as default for propulsion engines for tankers and medium speed diesel for ATB Barges

Marine Table 15. Auxiliary Engine Fleet-wide Emission Factors

PM10 PM2.5 DPM NOx SOx CO HC VOC CO2 CH4 N2O

3YearAvg Tanker - Smallest 0.255 0.240 0.255 13.420 0.455 1.400 0.600 0.632 686.000 0.012 0.029

3YearAvg Tanker - Handysize 0.255 0.240 0.255 13.820 0.455 1.400 0.600 0.632 686.000 0.012 0.029

3YearAvg Tanker - Handymax 0.255 0.240 0.255 11.799 0.455 1.400 0.600 0.632 686.000 0.012 0.029

3YearAvg Tanker - Panamax 0.255 0.240 0.255 12.220 0.455 1.400 0.600 0.632 686.000 0.012 0.029

3YearAvg Tanker - Aframax 0.255 0.240 0.255 11.375 0.455 1.400 0.600 0.632 686.000 0.012 0.029

3YearAvg Tanker - Suezmax 0.255 0.240 0.255 11.581 0.455 1.400 0.600 0.632 686.000 0.012 0.029

3YearAvg Barge 0.050 0.046 0.050 3.590 0.007 4.121 0.127 0.134 652.000 0.007 0.031

3YearAvg ATB Barge 0.034 0.032 0.034 2.485 0.007 1.293 0.119 0.126 652.000 0.007 0.031

Note:

San Pedro Bay Ports Emission Inventory Methodology Report Version 1-2019, Tables 2.9 and 2.10. April 2019. 

Available at: https://kentico.portoflosangeles.org/getmedia/3559520c-b85d-45ad-ad68-9947c34b980d/WV_FINAL_SPBP_Emissions_Inventory-_Methodology_4-25-19_scg

Emission factors shown represent Tier mix for category

VOC/HC Conversion Factor for Diesel Off-Road Engines: Conversion Factors for Hydrocarbon Emission Components (EPA-420-R-05-015, December 2005)

Barge tug emission factors are used to estimate Sox and GHG emission factors for barges

Tanker auxiliary engines are medium speed.

Marine Table 16. Harbor Craft Tug Characteristics by Vessel Type

Year Vessel type HC Classification Engine Type

Engine Count 

per HC (total 

installed power 

already 

considered)

HC Average MY HC Average HP
HC Average 

kW
Load Factor Tugs per call

3YearAvg Tanker - Smallest Assist Tugboat Propulsion 1 2007 4,344 3,241 0.31 2

3YearAvg Tanker - Smallest Assist Tugboat Auxiliary 1 2007 128 95 0.43 2

3YearAvg Tanker - Handysize Assist Tugboat Propulsion 1 2007 4,344 3,241 0.31 2

3YearAvg Tanker - Handysize Assist Tugboat Auxiliary 1 2007 128 95 0.43 2

3YearAvg Tanker - Handymax Assist Tugboat Propulsion 1 2007 4,344 3,241 0.31 2

3YearAvg Tanker - Handymax Assist Tugboat Auxiliary 1 2007 128 95 0.43 2

3YearAvg Tanker - Panamax Assist Tugboat Propulsion 1 2007 4,344 3,241 0.31 2

3YearAvg Tanker - Panamax Assist Tugboat Auxiliary 1 2007 128 95 0.43 2

3YearAvg Tanker - Aframax Assist Tugboat Propulsion 1 2007 4,344 3,241 0.31 2

3YearAvg Tanker - Aframax Assist Tugboat Auxiliary 1 2007 128 95 0.43 2

3YearAvg Tanker - Suezmax Assist Tugboat Propulsion 1 2007 4,344 3,241 0.31 3

3YearAvg Tanker - Suezmax Assist Tugboat Auxiliary 1 2007 128 95 0.43 3

3YearAvg ATB Barge Assist Tugboat Propulsion 1 2007 4,344 3,241 0.31 1

3YearAvg ATB Barge Assist Tugboat Auxiliary 1 2007 128 95 0.43 1

3YearAvg Barge Assist Tugboat Propulsion 1 2007 4,344 3,241 0.31 1

3YearAvg Barge Assist Tugboat Auxiliary 1 2007 128 95 0.43 1

3YearAvg Barge Tugboat Propulsion - Tug 1 2007 4,474 3,338 0.31 1

3YearAvg Barge Tugboat Auxiliary - Tug 1 2007 444 331 0.43 1

Note:

ERM. 2016. Estimated Emissions Increases and Human Health Risk Impacts Associated with the Marine Terminal III Project. June

Conservatively assumed oldest Tier 2 engines (MY2007), consistent with Marine Terminal III Project (ERM, 2016)

Load factors from San Pedro Ports Emissions Inventory Methodology Report. https://kentico.portoflosangeles.org/getmedia/3559520c-b85d-45ad-ad68-9947c34b980d/WV_FINAL_SPBP_Emissions_Inventory-_Methodology_4-25-19_scg

Year Engine Type Horsepower Horsepower Bin
Tier level mix Composite Emission Factors (g/hp-hr)

Year Vessel Type
Emission Factors (g/kW-hr) - Weighted

Year Vessel Type
Emission Factors (g/kW-hr) - Weighted

https://19january2017snapshot.epa.gov/www3/otaq/models/nonrdmdl/nonrdmdl2005/420r05015.pdf


Marine Table 17. Harbor Craft time required to assist vessel (hr/one-way trip)

Tug Type Maneuvering

Light 8 EastBound 

Route to 

Maneuvering + 

between Jobs 

transit

Mile Rock 1 nm 

west of Golden 

Gate Bridge to 

Light 8 

EastBound 

Route

Pilot Station 

Sea Buoy to 

Mile Rock 1 nm 

west of Golden 

Gate Bridge + 

Travel to Vessel

Pilot Station 

Sea Buoy to 

Outer Ring of 

Bouys

Manuevering 

percent, time 

allocation

Barge Assist 0.29 5.08 1.90 1.42 0.00 3.3%

Barge Tug 0.29 1.47 1.90 0.83 0.54 5.8%

2. The estimated travel time between jobs was assumed to be estimated from a tug home base just off of Angel Island.

Marine Table 18. Harbor Craft Tug Emission Factors

PM10 PM2.5 DPM NOX SOX CO VOC CO2 CH4 N2O

3YearAvg Propulsion 0.290 0.266 0.000 7.796 0.007 5.65 0.81 652.00 0.01 0.03

3YearAvg Auxiliary 0.287 0.264 0.000 6.924 0.007 5.39 0.75 652.00 0.01 0.03

3YearAvg Propulsion - Tug 0.290 0.266 0.000 7.796 0.007 5.65 0.81 652.00 0.01 0.03

3YearAvg Auxiliary - Tug 0.213 0.196 0.000 7.146 0.007 5.61 0.80 652.00 0.01 0.03

Note:

ARB Harbor Craft Emissions Inventory Database

Available at: http://www.arb.ca.gov/msei/california_harbor_craft_emissions_inventory_database_10072011.mdb

Additional tugobat is used to haul barges

Marine Table 19. Fuel Consumption Emission Factors by Engine and Fuel Type

Engine Engine Speed
Fuel Consumption 

(g/kw-hr)
Fuel Type

Main Slow 185 Marine Distilate

Aux Any 217 Marine Distilate

Boiler Any 305 Residual Fuel Oil

Assist Tugboat - Auxiliary Any 137 ULSD

Assist Tugboat - Propulsion Any 137 ULSD

Tugboat - Auxiliary - Tug Any 137 ULSD

Tugboat - Propulsion - Tug Any 137 ULSD

Note:

OGV Source: Appendix D Emissions Estimation Methodology for Ocean-Going Vessels Table II-10, ARB 2011

Available at: https://www.arb.ca.gov/regact/2011/ogv11/ogv11appd.pdf

HC Source: Appendix B Emissions EstimationMethodology for Commercial Harbor Craft Operating in California, ARB 

Available at: https://www.arb.ca.gov/msei/chc-appendix-b-emission-estimates-ver02-27-2012.pdf

Marine Table 20. Fuel Consumption by Engine Type

Engine Type Year Sum of Kw-Hrs
Fuel 

Consumption (g)

Fuel Density 

(g/gal)

Fuel 

Consumption 

(gal)
Assist Tugboat - Auxiliary 3YearAvg 178,763               24,527,832         3,180               7,713              

Assist Tugboat - Propulsion 3YearAvg 4,373,707            600,111,922       3,180               188,714          

Aux 3YearAvg 4,297,295            932,512,988       3,407               273,715          

Boiler 3YearAvg 6,842,915            2,087,089,202    3,483               599,294          

Main 3YearAvg 2,509,320            464,224,174       3,407               136,261          

Pump Generator 3YearAvg 1,494,778            -                    -                   -                 

Tugboat - Auxiliary - Tug 3YearAvg 88,388                 12,127,660         3,180               3,814              

Tugboat - Propulsion - Tug 3YearAvg 642,097               88,101,493         3,180               27,705            

20,427,263          -                     -                   1,237,217      

1. The between jobs transit accounts for a tug leaving after vessel tied to wharf and one coming back before vessel leaving wharf.  For large vessels there 

Year Engine Type
Emission Factors (g/kW-hr)

Note: 

ERM. 2016. Estimated Emissions Increases and Human Health Risk Impacts Associated with the Marine Terminal III Project. June

3YearAvg Total

https://www.arb.ca.gov/regact/2011/ogv11/ogv11appd.pdf
https://www.arb.ca.gov/msei/chc-appendix-b-emission-estimates-ver02-27-2012.pdf


Marine Emissions

Project: Phillips66 Rodeo Renewed Project

Year: Future

Location: Rodeo Site, San Francisco Refinery, Rodeo, CA
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Marine Table 21. Future Emissions per Call by Vessel Type - Transit and Hotelling Only

Year Vessel Type No. of Calls PM10 PM2.5 DPM NOx SOx CO HC VOC CO2 CH4 N2O

Future Tanker - Handymax 8 28 50.56 47.59 27.37 2024.99 156.75 187.05 80.78 85.06 236574.83 1.76 16.50

Future Tanker - Handymax 7 32 53.08 49.96 28.45 2095.83 165.15 195.10 84.38 88.85 249243.99 1.83 17.41

Future Tanker - Handymax 6 24 31.03 29.20 19.00 1475.99 91.67 124.68 52.87 55.68 138388.86 1.20 9.39

Future Tanker - Handymax 5 18 37.33 35.13 21.70 1653.09 112.67 144.80 61.88 65.16 170061.75 1.38 11.68

Future Tanker - Handymax 4 4 55.37 52.12 29.44 2160.23 172.78 202.41 87.65 92.30 260761.41 1.90 18.25

Future Tanker - Handymax 3 46 19.69 18.53 14.14 1157.22 53.88 88.46 36.67 38.62 81377.65 0.88 5.26

Future Tanker - Handymax 2 42 21.45 20.19 14.90 1206.81 59.76 94.10 39.19 41.27 90246.06 0.93 5.90

Future Tanker - Handymax 1 7 26.50 24.94 17.06 1348.81 76.59 110.23 46.41 48.87 115641.96 1.07 7.74

Future ATB Barge small 4 34 3.28 3.02 3.28 167.69 8.00 80.76 8.23 8.67 41820.50 0.51 1.96

Future ATB Barge small 3 34 3.83 3.52 3.83 207.64 8.12 101.56 10.15 10.69 52304.79 0.63 2.45

Future ATB Barge small 2 40 3.91 3.60 3.91 213.79 8.13 104.76 10.45 11.00 53917.75 0.65 2.53

Future ATB Barge small 1 6 4.26 3.92 4.26 238.94 8.21 117.84 11.66 12.27 60516.26 0.72 2.84

Future ATB Barge large 2 29 6.21 5.71 6.21 357.75 10.93 177.62 17.42 18.35 91004.07 1.07 4.28

Future ATB Barge large 1 18 7.07 6.50 7.07 420.02 11.11 210.03 20.42 21.50 107342.76 1.25 5.06

Note:

Emissions per call based on transit and hotelling only, excludes anchorage and tugs

Marine Table 22. Future Emissions per Call by Vessel Type - including Tugs

Year Vessel Type No. of Calls PM10 PM2.5 DPM NOx SOx CO HC VOC CO2 CH4 N2O

Future Tanker - Handymax 8 28 73.76 68.93 50.57 2646.89 157.34 639.12 148.68 149.54 288813.56 2.50 18.98

Future Tanker - Handymax 7 32 76.28 71.30 51.65 2717.72 165.74 647.17 152.28 153.34 301482.71 2.57 19.90

Future Tanker - Handymax 6 24 54.23 50.54 42.20 2097.89 92.26 576.75 120.78 120.16 190627.58 1.94 11.87

Future Tanker - Handymax 5 18 60.53 56.47 44.90 2274.98 113.26 596.87 129.78 129.64 222300.48 2.12 14.17

Future Tanker - Handymax 4 4 78.57 73.46 52.63 2782.12 173.38 654.49 155.55 156.78 313000.13 2.64 20.73

Future Tanker - Handymax 3 46 42.88 39.87 37.34 1779.11 54.48 540.53 104.58 103.10 133616.37 1.62 7.75

Future Tanker - Handymax 2 42 44.65 41.53 38.10 1828.70 60.35 546.17 107.10 105.76 142484.78 1.67 8.39

Future Tanker - Handymax 1 7 49.70 46.29 40.26 1970.70 77.19 562.30 114.31 113.36 167880.69 1.81 10.23

Future ATB Barge small 4 34 14.88 13.69 14.88 478.63 8.29 306.80 42.18 40.91 67939.86 0.88 3.20

Future ATB Barge small 3 34 15.43 14.19 15.43 518.59 8.41 327.59 44.10 42.93 78424.15 1.00 3.70

Future ATB Barge small 2 40 15.51 14.27 15.51 524.74 8.43 330.79 44.40 43.24 80037.12 1.02 3.77

Future ATB Barge small 1 6 15.86 14.59 15.86 549.89 8.51 343.88 45.61 44.52 86635.62 1.09 4.09

Future ATB Barge large 2 29 17.81 16.38 17.81 668.70 11.22 403.66 51.37 50.59 117123.43 1.44 5.52

Future ATB Barge large 1 18 18.67 17.17 18.67 730.97 11.41 436.06 54.37 53.74 133462.13 1.62 6.30

Note:

Emissions per call based on transit and hotelling only with tug assists, excludes anchorage

Marine Table 23. Future Total Annual Emissions by Vessel Category

CATEGORY PM10 PM2.5 DPM NOx SOx CO HC VOC CO2 CH4 N2O

Barge and tugs - Transit 1.11 1.02 1.11 31.46 0.70 20.97 3.06 2.94 3895.20 0.06 0.18

Barge and tugs - Hotelling 0.19 0.18 0.19 13.91 0.04 7.24 0.67 0.70 3649.51 0.04 0.17

Tankers with assist tugs - Transit 3.40 3.15 3.39 154.01 2.37 51.52 9.25 9.04 9422.20 0.15 0.47

Tankers with assist tugs - Hotelling 2.37 2.23 1.02 66.58 7.89 7.56 3.38 3.56 11907.86 0.07 0.86

TOTAL 7.07 6.57 5.70 265.97 11.01 87.29 16.36 16.24 28874.76 0.31 1.68

Marine Table 24. Deadweight Tonnage and Average Build Time by Vessel Type

Tanker Class
Deadweight tonnage

Minimum

Deadweight tonnage 

Maximum

 

 

 

 

  

Average Build

Time
Tanker - Smallest  - 4,999 1

Tanker - Small  5,000  9,999 0

Tanker - Handysize  10,000  19,999 1

Tanker - Handymax  20,000  59,999 1

Tanker - Panamax  60,000  79,999 1

Tanker - Aframax  80,000  119,999 1

Tanker - Suezmax  120,000  199,999 2

Note:

DWT Source: Methodologies for Estimating Port-Related and Good Movement Mobile Source Emissions, Table 3.4 Oil Tankers

Average Build Time Source: Methodologies for Estimating Port-Related and Good Movement Mobile Source Emissions, Table C.5 Oil Tankers

Available at: https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P10102U0.pdf

Marine Table 25. Summary of Future Vessel Traffic and Tier Mix

Calls to Berth
Calls to

Anchorage
Tier 0 Tier 1 Tier 2 Tier 3 With Without Tier 0 Tier 1 Tier 2 Tier 3 With Without

Future Tanker - Handymax 8 7 3 1 4 2 0 5 2 0 2 1 0 2 1

Future Tanker - Handymax 7 42 21 4 24 14 0 28 14 2 12 7 0 14 7

Future Tanker - Handymax 6 46 22 4 27 15 0 31 15 2 13 7 0 15 7

Future Tanker - Handymax 5 4 2 0 2 1 0 3 1 0 1 1 0 1 1

Future Tanker - Handymax 4 18 9 2 10 6 0 12 6 1 5 3 0 6 3

Future Tanker - Handymax 3 24 12 2 14 8 0 16 8 1 7 4 0 8 4

Future Tanker - Handymax 2 32 16 3 18 11 0 21 11 1 9 5 0 10 5

Future Tanker - Handymax 1 28 14 2 16 9 0 19 9 1 8 5 0 9 5

Future ATB Barge small 4 6 0 0 1 0 5 0 0 0 0 0 0 0 0

Future ATB Barge small 3 40 0 0 4 0 36 0 0 0 0 0 0 0 0

Future ATB Barge small 2 34 0 0 3 0 31 0 0 0 0 0 0 0 0

Future ATB Barge small 1 34 0 0 3 0 31 0 0 0 0 0 0 0 0

Future ATB Barge large 2 18 0 0 2 0 16 0 0 0 0 0 0 0 0

Future ATB Barge large 1 29 0 0 3 0 26 0 0 0 0 0 0 0 0

Future Total 362 98 18 131 67 146 134 67 9 57 33 0 65 33

Note:

Activity Calls to Berth are Provided by p66

Tier Split is based on Baseline Tier Vessel Mix for Applicable Vessel Types

Marine Table 26. Average Call Durations at Berth and During Anchorage

Year Vessel Type Parcel size (Bbls)
Hotelling Time at

Berth (hr/call) 

Time at 

Anchorage 

(hr/call) 
Future Tanker - Handymax 8 70,000                                  18.7 2.9
Future Tanker - Handymax 7 70,000                                  13.0 2.9

Future Tanker - Handymax 6 70,000                                  11.0 2.9

Future Tanker - Handymax 5 250,000                                51.5 2.9

Future Tanker - Handymax 4 250,000                                31.0 2.9

Future Tanker - Handymax 3 250,000                                23.9 2.9

Future Tanker - Handymax 2 300,000                                48.9 2.9

Future Tanker - Handymax 1 300,000                                46.0 2.9

Future ATB Barge small 4 80,000                                  20.5 0.0

Future ATB Barge small 3 80,000                                  17.4 0.0

Future ATB Barge small 2 80,000                                  16.7 0.0

Future ATB Barge small 1 80,000                                  11.7 0.0

Future ATB Barge large 2 150,000                                26.0 0.0

Future ATB Barge large 1 150,000                                21.0 0.0

Source:

Average durations and parcel scenarios at-berth per vessel type forecasted by P66 for the Project

Emissions per Call (lbs/call)

Year Vessel Type

Emissions per Call (lbs/call)

Total Vessel Activity by Engine Tier Calls - Berthing Slide Valves by Engine Tier Calls - Anchorage

Annual Emissions (tons/year)

e Valves - Anchored Ves

Annual Average - Uncontrolled



Marine Table 27. OGV Main Engine Rated Power and Vessel Speed

Annual Average

OGV Maximum 

Rated Vessel 

Speed

Year Basis Vessel Type
Main Eng Avg 

(kW)
Speed (knots)

Future Tanker - Handymax 8,861 14

Future Tanker - Handymax 8,861 15

Future Tanker - Handymax 8,861 16

Future Tanker - Handymax 8,861 16

Future Tanker - Handymax 8,861 16

Future Tanker - Handymax 8,861 16

Future ATB Barge small 3,401 0

Future ATB Barge large 4,474 15

Note:

Main engine average kW based on ship data provided by P66 averaged over vessel type

Available at: https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P10102U0.pdf

Marine Table 28. OGV Average Aux Engine & Aux Boiler Loads

Transit Maneuvering Berthing Anchorage

Tanker - Handymax Auxiliary Engine 621 854 672 672

Tanker - Handymax Auxiliary Boiler 0 0 1,681 259

Tanker - Handymax Auxiliary Engine 621 854 672 672

Tanker - Handymax Auxiliary Boiler 0 0 1,681 259

Tanker - Handymax Auxiliary Engine 621 854 672 672

Tanker - Handymax Auxiliary Boiler 0 0 1,681 259

Tanker - Handymax Auxiliary Engine 621 854 672 672

Tanker - Handymax Auxiliary Boiler 0 0 1,681 259

Tanker - Handymax Auxiliary Engine 621 854 672 672

Tanker - Handymax Auxiliary Boiler 0 0 1,681 259

Tanker - Handymax Auxiliary Engine 621 854 672 672

Tanker - Handymax Auxiliary Boiler 0 0 1,681 259

ATB Barge small Auxiliary Engine 439 439 761 761

ATB Barge small Pump Generator 0 0 711 0

ATB Barge large Auxiliary Engine 577 577 1,000 1,000

ATB Barge large Pump Generator 0 0 1,273 0

Note:

Tanker loads based on ship engine data and load factors from ARB

Pump sizes from barge spec sheets (Centerline fleet spec sheets) mutiplied by barge pump load factor (CARB)

Barge Aux engine sizes from barge spec sheets (Centerline fleet spec sheets) mutiplied by barge generator load factor (CARB)

Aux engine sizes from barge spec sheets (Centerline fleet spec sheets) mutiplied by ocean tug auxiliay engine load factor during transit (CARB)

Marine Table 29. Auxiliary Engine and Boiler Load Factors for Tankers

Mode Auxiliary Engine Auxiliary Boiler

Transit 0.24 0

Maneuvering 0.33 0

Anchorage 0.26 0.1

Berthing 0.26 0.65

Note:

ARB Marine Emissions Model v2.3L

Available at: https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-road

Appendix D Emissions Estimation Methodology for Ocean-Going Vessels Table II-10, ARB 2011

Available at: https://www.arb.ca.gov/regact/2011/ogv11/ogv11appd.pdf

Marine Table 30. Load Factors for Barges Auxiliary Engines and Pumps

Source Type Aux Engine load factor

Pump 0.71

Generator 0.75

Ocean Tug 0.43

Note:

Pump and Generator Source: MSEI CARB Off-road Model - Barge and Dredge

Available at: https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-road

Ocean Tug Source: San Pedro Bay Ports Emissions Inventory Methodology Report April 2019, Table 3.1.

Available at: https://kentico.portoflosangeles.org/getmedia/3559520c-b85d-45ad-ad68-9947c34b980d/WV_FINAL_SPBP_Emissions_Inventory-_Methodology_4-25-19_scg

Marine Table 31. OGV Transit Speed (knots) by Vessel Type

Year Vessel Type Anchorage Berthing Manuevering

Light 8 

EastBound 

Route to 

Maneuvering

Mile Rock 1 

nm west of 

Golden Gate 

Bridge to 

Light 8 

EastBound 

Route

Pilot Station 

Sea Buoy to 

Mile Rock 1 

nm west of 

Golden Gate 

Bridge

Pilot Station 

Sea Buoy to 

Outer Ring 

of Bouys

Future Tanker - Smallest 0 0 5 8 10 12 12

Future Tanker - Handysize 0 0 5 8 10 12 12

Future Tanker - Handymax 0 0 5 8 10 12 12

Future Tanker - Panamax 0 0 5 8 10 12 12

Future Tanker - Aframax 0 0 5 8 10 12 12

Future Tanker - Suezmax 0 0 5 8 10 12 12

Future Barge 0 0 5 8 10 12 12

Future ATB Barge 0 0 5 8 10 12 12

Note:

ATB Barge large and small assumed same transit Speed

Marine Table 32. OGV Transit Distance (nm) by Vessel Type

Year Vessel Type Anchorage Berthing Manuevering

Light 8 

EastBound 

Route to 

Maneuvering

Mile Rock 1 

nm west of 

Golden Gate 

Bridge to 

Light 8 

EastBound 

Route

Pilot Station 

Sea Buoy to 

Mile Rock 1 

nm west of 

Golden Gate 

Bridge

Pilot Station 

Sea Buoy to 

Outer Ring 

of Bouys

Future Tanker - Smallest 0 0 0.2 11.79 19 10 6.5

Future Tanker - Handysize 0 0 0.2 11.79 19 10 6.5

Future Tanker - Handymax 0 0 0.2 11.79 19 10 6.5

Future Tanker - Panamax 0 0 0.2 11.79 19 10 6.5

Future Tanker - Aframax 0 0 0.2 11.79 19 10 6.5

Future Tanker - Suezmax 0 0 0.2 11.79 19 10 6.5

Future Barge 0 0 0.2 11.79 19 10 6.5

Future ATB Barge 0 0 0.2 11.79 19 10 6.5

Note:

ATB Barge large and small assumed same transit distance

Vessel Type Engine  Type
Average Loads (kW)

Vessel Speed Source: Methodologies for Estimating Port-Related and Good Movement Mobile 

Source Emissions, Table C.1 Oil/Chemical Tankers, Panamax is based on Bulk Carrier Panamax 

https://www.arb.ca.gov/regact/2011/ogv11/ogv11appd.pdf


Marine Table 33. Barge auxiliary engines and pump composite emission factors

Tier 0 Tier 1 Tier 2 Tier 3 VOC CO NOx PM10 PM2.5

Future Auxiliary - Barge 515 50<HP<=120 1% 10% 1% 87% 0.10 3.07 2.68 0.04 0.03

Future Auxiliary - ATB small 670 500<HP<=750 0% 10% 0% 90% 0.09 0.96 1.85 0.03 0.02

Future Pump - ATB Barge small 670 500<HP<=750 1% 10% 1% 87% 0.07 0.94 1.62 0.02 0.02

Future Pump - ATB Barge large 599 500<HP<=750 0% 10% 0% 90% 0.09 0.96 1.85 0.03 0.02

Note:

MSEI CARB Off-Road Model  - Barge and Dredge

Available at: https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-road

Average engine age (model year) assumed based on Tier level information from barge spec sheets, conservatively as first phase in year of a specific C2 engine tier level

Marine Table 34. Main Engine Fleet-wide Emission Factors

PM10 PM2.5 DPM NOx SOx CO HC VOC CO2 CH4 N2O

Future Tanker - Handymax 8 0.255 0.240 0.255 15.538 0.389 1.400 0.600 0.632 589.000 0.012 0.029

Future Tanker - Handymax 7 0.255 0.240 0.255 15.538 0.389 1.400 0.600 0.632 589.000 0.012 0.029

Future Tanker - Handymax 6 0.255 0.240 0.255 15.538 0.389 1.400 0.600 0.632 589.000 0.012 0.029

Future Tanker - Handymax 5 0.255 0.240 0.255 15.538 0.389 1.400 0.600 0.632 589.000 0.012 0.029

Future Tanker - Handymax 4 0.255 0.240 0.255 15.538 0.389 1.400 0.600 0.632 589.000 0.012 0.029

Future Tanker - Handymax 3 0.255 0.240 0.255 15.538 0.389 1.400 0.600 0.632 589.000 0.012 0.029

Future Tanker - Handymax 2 0.255 0.240 0.255 15.538 0.389 1.400 0.600 0.632 589.000 0.012 0.029

Future Tanker - Handymax 1 0.255 0.240 0.255 15.538 0.389 1.400 0.600 0.632 589.000 0.012 0.029

Future ATB Barge small 4 0.094 0.086 0.094 2.936 0.426 1.166 0.151 0.159 649.000 0.010 0.029

Future ATB Barge small 3 0.094 0.086 0.094 2.936 0.426 1.166 0.151 0.159 649.000 0.010 0.029

Future ATB Barge small 2 0.094 0.086 0.094 2.936 0.426 1.166 0.151 0.159 649.000 0.010 0.029

Future ATB Barge small 1 0.094 0.086 0.094 2.936 0.426 1.166 0.151 0.159 649.000 0.010 0.029

Future ATB Barge large 2 0.093991942 0.086472587 0.093991942 2.936 0.426 1.16584127 0.150640464 0.158624408 649 0.01 0.029

Future ATB Barge large 1 0.093991942 0.086472587 0.093991942 2.936 0.426 1.16584127 0.150640464 0.158624408 649 0.01 0.029

Notes:

By Tier emission factors from San Pedro Bay Ports Emission Inventory Methodology Report Version 1-2019, Tables 2.3 and 2.4. April 2019.

Available at: https://kentico.portoflosangeles.org/getmedia/3559520c-b85d-45ad-ad68-9947c34b980d/WV_FINAL_SPBP_Emissions_Inventory-_Methodology_4-25-19_scg

Emission factors shown represent Tier mix for category

Slow speed diesel:  engine speed < 150 rpm; assumed as default for propulsion engines for tankers and medium speed diesel for ATB Barges

Marine Table 35. Auxiliary Engine Fleet-wide Emission Factors

PM10 PM2.5 DPM NOx SOx CO HC VOC CO2 CH4 N2O

Future Tanker - Handymax 8 0.255 0.240 0.255 11.799 0.455 1.400 0.600 0.632 686.000 0.012 0.029

Future Tanker - Handymax 7 0.255 0.240 0.255 11.799 0.455 1.400 0.600 0.632 686.000 0.012 0.029

Future Tanker - Handymax 6 0.255 0.240 0.255 11.799 0.455 1.400 0.600 0.632 686.000 0.012 0.029

Future Tanker - Handymax 5 0.255 0.240 0.255 11.799 0.455 1.400 0.600 0.632 686.000 0.012 0.029

Future Tanker - Handymax 4 0.255 0.240 0.255 11.799 0.455 1.400 0.600 0.632 686.000 0.012 0.029

Future Tanker - Handymax 3 0.255 0.240 0.255 11.799 0.455 1.400 0.600 0.632 686.000 0.012 0.029

Future Tanker - Handymax 2 0.255 0.240 0.255 11.799 0.455 1.400 0.600 0.632 686.000 0.012 0.029

Future Tanker - Handymax 1 0.255 0.240 0.255 11.799 0.455 1.400 0.600 0.632 686.000 0.012 0.029

Future ATB Barge small 4 0.034 0.032 0.034 2.485 0.007 1.293 0.119 0.126 652.000 0.007 0.031

Future ATB Barge small 3 0.034 0.032 0.034 2.485 0.007 1.293 0.119 0.126 652.000 0.007 0.031

Future ATB Barge small 2 0.034 0.032 0.034 2.485 0.007 1.293 0.119 0.126 652.000 0.007 0.031

Future ATB Barge small 1 0.034 0.032 0.034 2.485 0.007 1.293 0.119 0.126 652.000 0.007 0.031

Future ATB Barge large 2 0.034 0.032 0.034 2.485 0.007 1.293 0.119 0.126 652.000 0.007 0.031

Future ATB Barge large 1 0.034 0.032 0.034 2.485 0.007 1.293 0.119 0.126 652.000 0.007 0.031

Note:

San Pedro Bay Ports Emission Inventory Methodology Report Version 1-2019, Tables 2.9 and 2.10. April 2019.

Available at: https://kentico.portoflosangeles.org/getmedia/3559520c-b85d-45ad-ad68-9947c34b980d/WV_FINAL_SPBP_Emissions_Inventory-_Methodology_4-25-19_scg

Emission factors shown represent Tier mix for category

Tanker auxiliary engines are medium speed.

Marine Table 36. Harbor Craft Tug Characteristics by Vessel Type

Year Vessel type HC Classification Engine Type

Engine Count 

per HC (total 

installed power 

already 

considered)

HC Average 

MY
HC Average HP

HC Average 

kW
Load Factor Tugs per call

Future Tanker - Handymax Assist Tugboat Propulsion 1 2007 4,344 3,241 0.31 2

Future Tanker - Handymax Assist Tugboat Auxiliary 1 2007 128 95 0.43 2

Future Tanker - Handymax Assist Tugboat Propulsion 1 2007 4,344 3,241 0.31 2

Future Tanker - Handymax Assist Tugboat Auxiliary 1 2007 128 95 0.43 2

Future Tanker - Handymax Assist Tugboat Propulsion 1 2007 4,344 3,241 0.31 2

Future Tanker - Handymax Assist Tugboat Auxiliary 1 2007 128 95 0.43 2

Future Tanker - Handymax Assist Tugboat Propulsion 1 2007 4,344 3,241 0.31 2

Future Tanker - Handymax Assist Tugboat Auxiliary 1 2007 128 95 0.43 2

Future Tanker - Handymax Assist Tugboat Propulsion 1 2007 4,344 3,241 0.31 2

Future Tanker - Handymax Assist Tugboat Auxiliary 1 2007 128 95 0.43 2

Future Tanker - Handymax Assist Tugboat Propulsion 1 2007 4,344 3,241 0.31 2

Future Tanker - Handymax Assist Tugboat Auxiliary 1 2007 128 95 0.43 2

Future Tanker - Handymax Assist Tugboat Propulsion 1 2007 4,344 3,241 0.31 2

Future Tanker - Handymax Assist Tugboat Auxiliary 1 2007 128 95 0.43 2

Future Tanker - Handymax Assist Tugboat Propulsion 1 2007 4,344 3,241 0.31 2

Future Tanker - Handymax Assist Tugboat Auxiliary 1 2007 128 95 0.43 2

Future ATB Barge small Assist Tugboat Propulsion 1 2007 4,344 3,241 0.31 1

Future ATB Barge small Assist Tugboat Auxiliary 1 2007 128 95 0.43 1

Future ATB Barge large Assist Tugboat Propulsion 1 2007 4,344 3,241 0.31 1

Future ATB Barge large Assist Tugboat Auxiliary 1 2007 128 95 0.43 1

Note:

ERM. 2016. Estimated Emissions Increases and Human Health Risk Impacts Associated with the Marine Terminal III Project. June

Conservatively assumed oldest Tier 2 engines (MY2007), consistent with Marine Terminal III Project (ERM, 2016)

Load factors from San Pedro Ports Emissions Inventory Methodology Report. https://kentico.portoflosangeles.org/getmedia/3559520c-b85d-45ad-ad68-9947c34b980d/WV_FINAL_SPBP_Emissions_Inventory-_Methodology_4-25-19_scg

Marine Table 37. HC time required to assist vessel (hr/one-way trip)

Tug Type Maneuvering

Light 8 EastBound Route to 

Maneuvering + between 

Jobs transit

Mile Rock 1 nm 

west of Golden 

Gate Bridge to 

Light 8 

EastBound Route

Pilot Station 

Sea Buoy to 

Mile Rock 1 nm 

west of Golden 

Gate Bridge + 

Travel to Vessel

Pilot Station 

Sea Buoy to 

Outer Ring of 

Bouys

Manuevering 

percent, time 

allocation

Barge Assist 0.29 5.08 1.90 1.42 0.00 0.03

Barge Tug 0.29 1.47 1.90 0.83 0.54 0.03

2. The estimated travel time between jobs was assumed to be estimated from a tug home base just off of Angel Island.

Year

Year Vessel Type

Year Vessel Type

Emission Factors (g/kW-hr) - Weighted

Emission Factors (g/kW-hr) - Weighted

Composite Emission Factors (g/hp-hr)

Note: 

Horsepower Bin

ERM. 2016. Estimated Emissions Increases and Human Health Risk Impacts Associated with the Marine Terminal III Project. June

1. The between jobs transit accounts for a tug leaving after vessel tied to wharf and one coming back before vessel leaving wharf.  For large vessels there is an extra third 

Engine Type
Tier level mix

Horsepower



Marine Table 38. Harbor Craft Tug Emission Factors

PM10 PM2.5 DPM NOX SOX CO VOC CO2 CH4 N2O

Future Propulsion 0.290 0.266 0.000 7.796 0.007 5.65 0.81 652.00 0.01 0.03

Future Auxiliary 0.287 0.264 0.000 6.924 0.007 5.39 0.75 652.00 0.01 0.03

Note:

ARB Harbor Craft Emissions Inventory Database

Available at: http://www.arb.ca.gov/msei/california_harbor_craft_emissions_inventory_database_10072011.mdb

Marine Table 39. Fuel Consumption Emission Factors by Engine and Fuel Type

Engine Engine Speed Fuel Consumption (g/kw-hr) Fuel Type

Main Slow 185 Marine Distilate

Aux Any 217 Marine Distilate

Boiler Any 305 Residual Fuel Oil

Assist Tugboat - Auxiliary Any 137 ULSD

Assist Tugboat - Propulsion Any 137 ULSD

Tugboat - Auxiliary - Tug Any 137 ULSD

Tugboat - Propulsion - Tug Any 137 ULSD

Note:

OGV Source: Appendix D Emissions Estimation Methodology for Ocean-Going Vessels Table II-10, ARB 2011

Available at: https://www.arb.ca.gov/regact/2011/ogv11/ogv11appd.pdf

HC Source: Appendix B Emissions EstimationMethodology for Commercial Harbor Craft Operating in California, ARB

Available at: https://www.arb.ca.gov/msei/chc-appendix-b-emission-estimates-ver02-27-2012.pdf

Marine Table 40. Fuel Consumption by Engine Type

Engine Type Year Sum of Kw-Hrs
Fuel Consumption

(g)

Fuel Density 

(g/gal)

Fuel 

Consumption 

(gal)
Assist Tugboat - Auxiliary Future 401,715 55,118,942           3,180 17,333 

Assist Tugboat - Propulsion Future 9,828,594 1,348,571,446      3,180 424,079           

Aux Future 8,171,363 1,773,185,753      3,407 520,473           

Boiler Future 9,102,121 2,776,146,837      3,483 797,152           

Main Future 6,463,100 1,195,673,432      3,407 350,959           

Pump Generator Future 2,641,476 - - - 

36,608,369 - - 2,109,997     

Marine Table 41. Future Vessel Activity and Parcel Size

CATEGORIES Annual calls Call duration (hr) Parcel size (Bbls)

Tanker - Handymax 1 7.0 18.7 70,000 

Tanker - Handymax 2 42.0 13.0 70,000 

Tanker - Handymax 3 46.0 11.0 70,000 

Tanker - Handymax 4 4.0 51.5 250,000 

Tanker - Handymax 5 18.0 31.0 250,000 

Tanker - Handymax 6 24.0 23.9 250,000 

Tanker - Handymax 7 32.0 48.9 300,000 

Tanker - Handymax 8 28.0 46.0 300,000 

ATB Barge small 1 6.0 20.5 80,000 

ATB Barge small 2 40.0 17.4 80,000 

ATB Barge small 3 34.0 16.7 80,000 

ATB Barge small 4 34.0 11.7 80,000 

ATB Barge large 1 18.0 26.0 150,000 

ATB Barge large 2 29.0 21.0 150,000 

Future Total

Emission Factors (g/kW-hr)
Year Engine Type

https://www.arb.ca.gov/regact/2011/ogv11/ogv11appd.pdf
https://www.arb.ca.gov/msei/chc-appendix-b-emission-estimates-ver02-27-2012.pdf


Rail Emissions

Project: Phillips66 Rodeo Renewed Project 

Year: 2017-2019

Location: Butane Loading Rack, San Francisco Refinery, Rodeo, CA

Key Tables Notes

Rail Table 1. Average Butane Rail Rack Daily Process Parameters for 2017-2019

Rail Table 2. Average Butane Rail Rack Annual Process Parameters for 2017-2019

Rail Table 3. Constants and Factors Table applies to all rail locations in CA in 2017-2019 Average

Rail Table 4. Average 2017-2019 Tier Distribution for Locomotive Engines Table applies to all rail locations in CA in 2017-2019 Average

Rail Table 5. Class I Line-Haul Emission Factors (g/bhp-hr) Table applies to all rail locations in CA in 2017-2019 Average

Rail Table 6. Class I Line-Haul Emission Factors (g/gal) Table applies to all rail locations in CA in 2017-2019 Average

Rail Table 7. Average Locomotive Composite Emission Factors for 2017-2019 Table applies to all rail locations in CA in 2017-2019 Average

Rail Table 8. Average Consumption of Diesel Fuel for Union Pacific in 2017-2019 Table applies to all rail locations in CA in 2017-2019 Average

Rail Table 9. Average Railroad Operating Statistics for Union Pacific in 2017-2019 Table applies to all rail locations in CA in 2017-2019 Average

Rail Table 10. Cargo Handling Equipment Characteristics

Rail Table 11. Cargo Handling Equipment Emission Factors and Emissions

Rail Table 12. Summary of Average 2017-2019 Baseline Butane Rail Rack Daily Emissions (lbs/day)

Rail Table 13. Summary of Average 2017-2019 Baseline Butane Rail Rack Annual Emissions (tons/yr)



Rail Table 1. Average Butane Rail Rack Daily Process Parameters for 2017-2019
Daily Parameter Value Units Reference & Notes

Number of Tank Cars 5.7 cars/day Data based on project design basis (P66, 2021)

Butane Average Load per Car (bbl) 733 bbl/car Data based on project design basis (P66, 2021) 
Butane Average Load per Car (gal) 30,803        gal/car Calculated

Butane Weight per Car 75 short tons/car Calculated
Butane to be Transported 427 short tons/day Calculated
Tare Weight of Empty Tank Car 48.8 short tons/car Ref: Eight-axle tank wagon for oil products, https://www.searates.com/reference/tank/

Daily Weight of Empty Tank Cars 302 tare short tons/day Calculated Tare Weight
Daily Weight of Filled Tank Cars 729 gross short tons/day Freight Weight + Tare Weight
Daily CHE Operating Hours 1.00            hr/day Data based on project design basis (P66, 2021) 

Rail Table 2. Average Butane Rail Rack Annual Process Parameters for 2017-2019
Annual Parameter Value Units Reference & Notes

Number of Tank Cars 1968 cars/year Data based on project design basis (P66, 2021) 

Butane Average Load per Car (bbl) 733 bbl/car Data based on project design basis (P66, 2021) 
Butane Average Load per Car (gal) 30,803        gal/car Calculated
Butane Weight per Car 75 short tons/car Calculated
Butane to be Transported 147,306       short tons/year Calculated
Tare Weight of Empty Tank Car 48.8 short tons/car Ref: Eight-axle tank wagon for oil products, https://www.searates.com/reference/tank/

Annual Weight of Empty Tank Cars 104,306       tare short tons/year Calculated Tare Weight
Annual Weight of Filled Tank Cars 251,612       gross short tons/year Freight Weight + Tare Weight

Annual CHE Operating hours 365             hr/year Data based on project design basis (P66, 2021) 

Rail Table 3. Constants and Factors
Constants and Factors Value Units Reference & Notes

Density of Butane 4.86 lbs/gal
Ref: Liquified Gas Conversion Chart (LACFD 2018). Available at: https://fire.lacounty.gov/wp-

content/uploads/2019/08/Gas Conversion Chart.pdf

Net Aggregated Fuel Consumption Index 963 ton-miles/gal Calculated, includes idling

Percent of Train Weight for Locomotives 8.6% Calculated

Pound to Gram 453.592 g/lb

Density of Diesel Fuel 3200 g/gal
Ref: Emission Factors for Locomotives, EPA-420-F-09-025, April 2009. Available at: 

https://nepis.epa.gov/Exe/ZyPDF.cgi/P100500B.PDF?Dockey=P100500B.PDF
Class I Locomotive Fuel Consumption to Horsepower-

Hour Conversion Factor
20.8 (hp-hr/gal) Ref: Emission Factors for Locomotives (EPA 2009)

Class I Line-haul Brake Specific Fuel Consumption 

(BSFC)
154 (g/hp·hr)

Ref: Table 8.4., Ports Emissions Inventory Guidance: Methodologies for Estimating Port-Related and 

Goods Movement Mobile Source Emissions, EPA 2020. Available at: 

https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P10102U0.pdf

Fuel Sulfur Conversion Factor 97.8% Ref: Emission Factors for Locomotives (EPA 2009)

Sulfur Content of Diesel Fuel 15 ppmw Ref: California Diesel Fuel Standard (CARB 2014)

Molar Mass of SO2 64 g/mol SO2

Molar Mass of S 32 g/mol S

Note:

[1] Annual process parameters are used to calculate annual inbound and outbound throughput.

Note:

[1] Annual process parameters are used to calculate annual inbound and outbound throughput.



Rail Table 4. Average 2017-2019 Tier Distribution for Locomotive Engines

Locomotive Diesel Engines Percentage

Pre-Tier 0%
Tier 0 0%
Tier 0+ 2%
Tier 1 0%
Tier 1+ 7%
Tier 2 12%
Tier 2+ 33%
Tier 3 32%
Tier 4 14%
Source: 

[1] ARB locomotive model, Available at: 

https://ww3.arb.ca.gov/msei/ordiesel/locolinehaul2017ei.xlsx



Rail Table 5. Class I Line-Haul Emission Factors (g/bhp-hr)

Tier Level PM10 HC NOx CO PM2.5 VOC SO2

Pre-Tier 0.32 0.48 13 1.28 0.29 0.51 0.09
Tier 0 0.32 0.48 8.6 1.28 0.29 0.51 0.09
Tier 0+ 0.2 0.3 7.2 1.28 0.18 0.32 0.09
Tier 1 0.32 0.47 6.7 1.28 0.29 0.49 0.09
Tier 1+ 0.2 0.29 6.7 1.28 0.18 0.31 0.09
Tier 2 0.18 0.26 4.95 1.28 0.17 0.27 0.09
Tier 2+ 0.08 0.13 4.95 1.28 0.07 0.14 0.09
Tier 3 0.08 0.13 4.95 1.28 0.07 0.14 0.09
Tier 4 0.015 0.04 1 1.28 0.01 0.04 0.09

Rail Table 6. Class I Line-Haul Emission Factors (g/gal)

Tier Level PM10 HC NOx CO PM2.5 VOC SO2

Pre-Tier 6.7 10.0 270.4 26.6 6.1 10.5 2.0
Tier 0 6.7 10.0 178.9 26.6 6.1 10.5 2.0
Tier 0+ 4.2 6.2 149.8 26.6 3.8 6.6 2.0
Tier 1 6.7 9.8 139.4 26.6 6.1 10.3 2.0
Tier 1+ 4.2 6.0 139.4 26.6 3.8 6.4 2.0
Tier 2 3.7 5.4 103.0 26.6 3.4 5.7 2.0
Tier 2+ 1.7 2.7 103.0 26.6 1.5 2.8 2.0
Tier 3 1.7 2.7 103.0 26.6 1.5 2.8 2.0
Tier 4 0.3 0.8 20.8 26.6 0.3 0.9 2.0

Note: 

[1]+ Indicates revised standards in 40 CFR Part 1033.
[2] PM2.5 emission factor is 92% of PM10 .
[3] VOC emissions is assumed to be 1.053 times HC emissions (EPA 2009)
[4] Equation 4.5 in 2017 Line haul Locomotive Model & Update.
Source:
[1] Table 4-7, 2017 Line haul Locomotive Model & Update, California Air Resources Board, Off 

Road Diesel Analysis Section, October 2017. Available at: 
https://ww3.arb.ca.gov/msei/ordiesel/locolinehaul2017ei.docx

Note: 

[1] Unit conversion (g/bhp-hr to g/gal) from Rail Table 7.



Rail Table 7. Average Locomotive Composite Emission Factors for 2017-2019

Criteria Pollutants/GHG Emission Factor (g/gal) Emission Factor (lb/1000 gal)

PM10 2.0 4.3

PM2.5 1.8 4.0

NOx 95.4 210.4
CO 26.6 58.7
VOC 3.3 7.2

SO2 2.0 4.3

Source:
[1] CAP EF source: Table 4-7, 2017 Line haul Locomotive Model & Update, California Air 

Resources Board, Off Road Diesel Analysis Section, October 2017. Available at: 

https://ww3.arb.ca.gov/msei/ordiesel/locolinehaul2017ei.docx

[2] Tier Distribution Source: CARB locomotive model, 

https://ww3.arb.ca.gov/msei/ordiesel/locolinehaul2017ei.xlsx



Rail Table 8. Average Consumption of Diesel Fuel for Union Pacific in 2017-2019

Kind of locomotive service Diesel oil (gals)

Freight 870,814,873                                                  

Yard Switching 83,784,976                                                    

Freight and Yard 954,599,849                                                

Rail Table 9. Average Railroad Operating Statistics for Union Pacific in 2017-2019

Freight Trains, Cars, Cnts., and Caboose UP Gross ton-miles (thousands)

Road Locomotives 72,880,060                                                    

Freight Trains, Cars, Cnts., and Caboose

Unit Trains

Way Trains 16,191,415                                                    

Through Trains 571,309,960                                                  

Non-Revenue 10,406,772                                                    

Total 919,496,019                                                

248,707,812                                                  

Source:

[1] Table 750. Consumption of Diesel Fuel, Class I Railroad Annual Report R-1, Union 
Pacific Railroad, 2019. Available at: 
https://www.up.com/cs/groups/public/@uprr/@investor/documents/investordocuments
/pdf_up_r1_2019.pdf

Source:

[1] Table 755. Line 98. Railroad Operating Statistics, Class I Railroad Annual Report R-
1, Union Pacific Railroad, 2019. Available at: 
https://www.up.com/cs/groups/public/@uprr/@investor/documents/investordocuments
/pdf_up_r1_2019.pdf



Cargo Handling Equipment (Rail Car Mover)
Equipment: Trackmobile Viking T4

130 hp @ 2500 rpm

Rail Table 10. Cargo Handling Equipment Characteristics

Vehicle Category Model Year Horsepower Bin Fuel Horsepower_Hours_hhpy Load Factor Daily CHE Operating Hours

CHE - Rail Other 

General Industrial 

Equipment
2018 175 Diesel 9993.7 0.4 1.0

Data Source:
Communication with 

P66 [1]

CARB 

OFFROAD2017 

(v1.0.1) Emissions 

Model

Communication with 

P66 [1]

CARB OFFROAD2017 (v1.0.1) 

Emissions Model

Other Material 

Handling Equipment 

Load Factor. CARB 

[2]

Communication with P66 [1]

Pollutant
Raw Emissions 

(tons/day)

Emission Factor

(g/hp-hr)

HC 6.77E-07 0.0224

ROG 8.19E-07 0.0271

TOG 9.75E-07 0.0323

Note:

Emission factors are used in the calculation of daily and annual CHE emissions
Sources:
[1] Data provided by P66 staff. January 2021
[2] Other Material Handling Equipment Load Factor. CARB Appendix D. EMISSIONS INVENTORY 
DEVELOPMENT FOR IN-USE OFF-ROAD EQUIPMENT. Available at: 
https://ww3.arb.ca.gov/regact/2010/offroadlsi10/offroadappd.pdf



Rail Table 11. Cargo Handling Equipment Emission Factors and Emissions

Pollutant
Emission Factor

(g/hp-hr)

Daily Emissions 

(lbs/day)

Annual Emissions 

(tons/year)

NOx 0.132 0.038 6.91E-03

CO 1.411 0.405 7.38E-02

VOC 0.024 0.007 1.24E-03

PM10 0.005 0.001 2.37E-04

PM2.5 0.004 0.001 2.18E-04

SO2 0.002 0.001 1.30E-04



Rail Table 12. Summary of Average 2017-2019 Baseline Butane Rail Rack Daily Emissions (lbs/day)

Pollutant/GHG BAAQMD CHE

NOx 7.54E+00 3.79E-02

CO 2.10E+00 4.05E-01

VOC 2.57E-01 6.77E-03

PM10 1.55E-01 1.30E-03

PM2.5 1.43E-01 1.20E-03

SO2 1.54E-01 7.13E-04

BAAQMD: total locomotive emissions within Air District
CHE: total cargo handling equipment emissions

Rail Table 13. Summary of Average 2017-2019 Baseline Butane Rail Rack Annual Emissions (tons/yr)

Pollutant/GHG BAAQMD CHE

NOx 1.30E+00 6.91E-03

CO 3.63E-01 7.38E-02

VOC 4.44E-02 1.24E-03

PM10 2.68E-02 2.37E-04

PM2.5 2.46E-02 2.18E-04

SO2 2.66E-02 1.30E-04



Rail Emissions

Project: Phillips66 Rodeo Renewed Project 

Year: 2017-2019

Location: Carbon Plant, San Francisco Refinery, Rodeo, CA

Key Tables Notes

Rail Table 14. Average Carbon Plant Rail Rack Daily Process Parameters for 2017-2019

Rail Table 15. Average Carbon Plant Rail Rack Annual Process Parameters for 2017-2019

Rail Table 16. Cargo Handling Equipment Characteristics

Rail Table 17. Cargo Handling Equipment Emission Factors and Emissions

Rail Table 18. Summary of Average 2017-2019 Baseline Carbon Plant Rail Rack Daily Emissions (lbs/day)

Rail Table 19. Summary of Average 2017-2019 Baseline Carbon Plant Rail Rack Annual Emissions (tons/yr)



Rail Table 14. Average Carbon Plant Rail Rack Daily Process Parameters for 2017-2019

Daily Parameter Value Units Reference & Notes
Number of Railcars 2.34 cars/day 3 visits per week/ 7 cars per week on avg  (P66, 2021)
Petroleum Coke Weight per Car 90 short tons/car (P66, 2021)
Petroleum Coke to be Transported 210 short tons/day Calculated
Tare Weight of Empty Open Wagons 31 short tons/car Ref: Six-axle all-metal open wagon, https://www.searates.com/reference/open/
Daily Weight of Empty Open Wagons 79 tare short tons/day Calculated Tare Weight
Daily Weight of Filled Railcars 289 gross short tons/day Freight Weight + Tare Weight
Daily CHE Operating hours 1.1              hr/day Calculated from annual, used 3 times per week

Rail Table 15. Average Carbon Plant Rail Rack Annual Process Parameters for 2017-2019
Annual Parameter Value Units Reference & Notes

Number of Railcars 365 cars/year Carbon Plant data from P66, 2017-2019 3 year average
Petroleum Coke Weight per Car 90 short tons/car (P66, 2021)
Petroleum Coke to be Transported 32,820         short tons/year Calculated
Tare Weight of Empty Open Wagons 31 short tons/car Ref: Six-axle all-metal open wagon, https://www.searates.com/reference/open/
Annual Weight of Empty Open Wagons 12,278         tare short tons/year Calculated Tare Weight
Annual Weight of Filled Railcars 45,098         gross short tons/year Freight Weight + Tare Weight
Annual CHE Operating hours 178             hr/year Carbon Plant data from P66

Note:

[1] Daily process parameters are used to calculate daily inbound and outbound throughput.

Note:

[1] Daily process parameters are used to calculate daily inbound and outbound throughput.



Rail Table 16. Cargo Handling Equipment Characteristics

Vehicle Category Model Year Horsepower Bin Fuel
Horsepower_Hours_

hhpy
Load Factor 

Daily CHE Operating 

hours

CHE - Rail Other 

General Industrial 

Equipment

2013 300 Diesel 178,031                     0.4 0.5

Data Source:
Communication with 

P66 [1]

CARB OFFROAD2017 

(v1.0.1) Emissions 

Model

Communication with 

P66 [1]

CARB OFFROAD2017 

(v1.0.1) Emissions 

Model

Other Material 

Handling Equipment 

Load Factor. CARB 

[2]

Communication with 

P66 [1]

Pollutant
Emissions 

(tons/day)

Emission Factor

(g/hp-hr)
HC 3.82E-05 0.0710
ROG 4.62E-05 0.0859
TOG 5.49E-05 0.1022
CO 2.79E-04 0.5187
NOx 4.19E-04 0.7801

Note:

Emission factors are used in the calculation of daily and annual CHE emissions
Sources:
[1] Data provided by P66 staff. January 2021
[2] Other Material Handling Equipment Load Factor. CARB Appendix D. EMISSIONS INVENTORY 
DEVELOPMENT FOR IN-USE OFF-ROAD EQUIPMENT. Available at: 
https://ww3.arb.ca.gov/regact/2010/offroadlsi10/offroadappd.pdf



Rail Table 17. Cargo Handling Equipment Emission Factors and Emissions

Pollutant
Emission Factor

(g/hp-hr)

Daily Emissions 

(lbs/day)

Annual Emissions 

(tons/year)

NOx 0.780 0.190 3.44E-02

CO 0.519 0.126 2.29E-02

VOC 0.075 0.018 3.30E-03

PM10 0.006 0.001 2.59E-04

PM2.5 0.005 0.001 2.38E-04

SO2 0.002 0.001 1.03E-04

CO2 253.661 61.65 1.12E+01



Rail Table 18. Summary of Average 2017-2019 Baseline Carbon Plant Rail Rack Daily Emissions (lbs/day)

Pollutant/GHG BAAQMD CHE

NOx 2.68E+00 1.90E-01

CO 7.51E-01 1.26E-01

VOC 9.09E-02 1.82E-02

PM10 5.48E-02 1.43E-03

PM2.5 5.04E-02 1.31E-03

SO2 5.50E-02 5.70E-04

BAAQMD: total locomotive emissions within Air District
CHE: total cargo handling equipment emissions

Rail Table 19. Summary of Average 2017-2019 Baseline Carbon Plant Rail Rack Annual Emissions (tons/yr)

Pollutant/GHG BAAQMD CHE

NOx 2.09E-01 3.44E-02

CO 5.86E-02 2.29E-02

VOC 7.09E-03 3.30E-03

PM10 4.27E-03 2.59E-04

PM2.5 3.93E-03 2.38E-04

SO2 4.29E-03 1.03E-04



Rail Emissions

Project: Phillips66 Rodeo Renewed Project 

Year: 2024 (Project)

Location: Rodeo Site, Rodeo, CA

Key Tables Notes

Rail Table 20. Rodeo Site Rail Rack Daily Process Parameters for 2024

Rail Table 21. Rodeo Site Rail Rack Annual Process Parameters for 2024

Rail Table 22. 2024 Tier Distribution for Locomotive Engines

Rail Table 23. Composite Emission Factors for Year 2024 for Locomotives 

Rail Table 24. Summary of 2024 Future Rodeo Site Rail Rack Daily Emissions (lbs/day) by AQMD/APCD

Rail Table 25. Summary of 2024 Future Rodeo Site Rail Rack Annual Emissions (tons/yr) by AQMD/APCD



Rail Table 20. Rodeo Site Rail Rack Daily Process Parameters for 2024

Daily Parameter Value Units Reference & Notes

Number of Tank Cars 16 cars/day Based on project design basis (P66, 2021) 

Tallow Average Load per Car (bbl) 620 bbl/car Based on project design basis (P66, 2021) 

Tallow Average Load per Car (ft
3
) 3,481          ft

3
/car Calculated

Tallow Weight per Car 98 short tons/car Calculated

Tallow to be Transported 1,568          short tons/day Calculated

Tare Weight of Empty Tank Car 42.2 short tons/car Ref: CBTX DOT 111, https://www.gbrx.com/media/1466/tank29000.pdf

Daily Weight of Empty Tank Cars 732 tare short tons/day Calculated Tare Weight

Daily Weight of Filled Tank Cars 2,300          gross short tons/day Freight Weight + Tare Weight

Daily CHE Operating Hours 3.4 hr/day
Data based on project design basis (P66, 2021) operations, scaled from baseline 

based on cars per day

Rail Table 21. Rodeo Site Rail Rack Annual Process Parameters for 2024

Annual Parameter Value Units Reference & Notes

Number of Tank Cars 5,840          cars/year Based on project design basis (P66, 2021) 

Tallow Average Load per Car (bbl) 620 bbl/car Based on project design basis (P66, 2021) 

Tallow Average Load per Car (ft
3
) 3,481          ft

3
/car Calculated

Tallow Weight per Car 98 short tons/car Calculated

Tallow to be Transported 572,271       short tons/year Calculated

Tare Weight of Empty Tank Car 42.2 short tons/car Ref: CBTX DOT 111, https://www.gbrx.com/media/1466/tank29000.pdf

Annual Weight of Empty Tank Cars 267,346       tare short tons/year Calculated Tare Weight

Annual Weight of Filled Tank Cars 839,617       gross short tons/year Freight Weight + Tare Weight

Annual CHE Operating Hours 1,243          hr/year
Data based on project design basis (P66, 2021) operations, scaled from baseline 

based on cars per day

Note:

[1] Daily process parameters are used to calculate daily inbound and outbound throughput.

Note:

[1] Annual process parameters are used to calculate annual inbound and outbound throughput.



Rail Table 22. 2024 Tier Distribution for Locomotive Engines

Locomotive Diesel Engines Percentage

Pre-Tier 0%

Tier 0 0%

Tier 0+ 0%

Tier 1 0%

Tier 1+ 1%

Tier 2 0%

Tier 2+ 13%

Tier 3 32%

Tier 4 53%

Source:

[1] ARB locomotive model, Available at: https://ww3.arb.ca.gov/msei/ordiesel/locolinehaul2017ei.xlsx



Rail Table 23. Composite Emission Factors for Year 2024 for Locomotives

Criteria Pollutants/GHG Emission Factor (g/gal) Emission Factor (lb/1000 gal)

PM10 1.0 2.1

PM2.5 0.9 2.0

NOx 59.6 131.4

CO 26.6 58.7

VOC 1.8 4.0

SO2 2.0 4.3

Source:

[1] CAP EF source: Table 4-7, 2017 Line haul Locomotive Model & Update, California Air

Resources Board, Off Road Diesel Analysis Section, October 2017. Available at:

https://ww3.arb.ca.gov/msei/ordiesel/locolinehaul2017ei.docx

[2] Tier Distribution Source: CARB locomotive model,

https://ww3.arb.ca.gov/msei/ordiesel/locolinehaul2017ei.xlsx



Rail Table 24. Summary of 2024 Future Rodeo Site Rail Rack Daily Emissions (lbs/day) by AQMD/APCD

Pollutant/GHG BAAQMD CHE

NOx 1.39E+01 1.29E-01

CO 6.19E+00 1.38E+00

VOC 4.26E-01 2.30E-02

PM10 2.25E-01 4.43E-03

PM2.5 2.07E-01 4.07E-03

SO2 4.54E-01 2.43E-03

BAAQMD: total locomotive emissions within Air District
CHE: total cargo handling equipment emissions

Rail Table 25. Summary of 2024 Future Rodeo Site Rail Rack Annual Emissions (tons/yr) by AQMD/APCD

Pollutant/GHG BAAQMD CHE

NOx 2.53E+00 2.35E-02

CO 1.13E+00 2.51E-01

VOC 7.78E-02 4.21E-03

PM10 4.11E-02 8.08E-04

PM2.5 3.78E-02 7.43E-04

SO2 8.28E-02 4.43E-04



Rodeo Renewed Project Application 

Phillips 66 

Ramboll 

APPENDIX C 

PERMIT FEE CALCULATIONS 



Source 

Number
Source

Permit 

Status
2

Number of 

Units per 

Source

Filing Fee 

per Unit

Initial Fee 

per Unit

Toxic Risk 

Screening 

Fee (First 

Source)

Permit to 

Operate Fee

Title V Minor 

Revision 

Fee
4

Toxic 

Surcharge
5 Total

1
Basis

3

New/PTU Pretreatment Unit (PTU) New Source 1 $508 $4,992 -- $2,492 $1,718 -- $9,710 Schedule G-1

New/STU U237 Sulfur Treatment Unit (STU) New Source 1 $508 $4,992 $5,665 $2,492 $1,718 $249 $15,624 Schedule G-1

307 U240 Unicracking Unit Altered 1 $508 $36,691 -- -- -- -- $37,199 Schedule G-3
97 Tank 100 Altered 1 $508 $11,577 -- -- $1,718 -- $13,803 Schedule C
334 Tank 107 Altered 1 $508 $6,993 -- -- $1,718 -- $9,219 Schedule C

440 Tank 110 Altered 1 $508 $6,525 -- -- $1,718 -- $8,751 Schedule C

425/426 Marine Terminal Loading Berth M1 and M2
Change of 

Conditions
1 $0 $0 -- -- $0 -- $0

Fees paid in 

Application 

25608 
70 Rail Exempt 1 $508 -- -- -- -- -- $508

108 Tank 153 Exempt 1 $508 -- -- -- -- -- $508

50007 Tank 224 Exempt 1 $508 -- -- -- -- -- $508

New/PTU Wet Surface Air Cooler Exempt 1 $508 -- -- -- -- -- $508

New/PTU Dissolved Air Flotation Unit Exempt 1 $508 -- -- -- -- -- $508

New/PTU Closed-Loop Vapor Recovery for PTU Train 1 Exempt 1 $508 -- -- -- -- -- $508

New/PTU Closed-Loop Vapor Recovery for PTU Train 2 Exempt 1 $508 -- -- -- -- -- $508

New/PTU Closed-Loop Vapor Recovery for PTU Train 3 Exempt 1 $508 -- -- -- -- -- $508

New/PTU Closed-Loop Vapor Recovery for FOG Recovery Exempt 1 $508 -- -- -- -- -- $508

New/PTU Storage Silo (typical of 21) Exempt 21 $508 -- -- -- -- -- $10,668

New/PTU Day Hopper (typical of 13) Exempt 13 $508 -- -- -- -- -- $6,604

$1,210 Schedule P

$117,360 --

Notes:
1. 

2. 

3. Fees were determined based on the schedule each source was categorized at. Exempt sources will only pay a standard filling fee and do not need to follow a determined schedule.
4. Minor revision fees were based on Schedule P, 3d.
5. Emissions exceed the chronic trigger level listed in Table 2-5-1 for U237. Therefore, the toxic surcharge is equal to 10 percent of the permit to operate fee.

Total

Fees were obtained from BAAQMD Regulation 3: Fees. Available at: https://www.baaqmd.gov/~/media/dotgov/files/rules/reg-3-fees/2020-amendment/documents/20200701_01_finalreg_0300-pdf.pdf?la=en. Accessed: May 

2021

New sources, altered sources, sources with change of conditions, and exempt sources followed the requirements of Regulation 3-302, 3-304, 3-306, and 3-337, respectively.

Table C-1

Permit Fees

Phillips 66 Company - San Francisco Refinery

Rodeo, CA

--

Major Facility Review Filing Fee



 

ATTACHMENT 31 
Comments on Tier 2 Pathway Application No. B0520, submitted by University of California, 
Davis Policy Institute for Energy, Environment, and the Economy (Dec. 13, 2023), 
https://ww2.arb.ca.gov/public-comments/lcfs-fuel-pathways-public-
comments/webform/submission/7161. 

https://ww2.arb.ca.gov/public-comments/lcfs-fuel-pathways-public-comments/webform/submission/7161
https://ww2.arb.ca.gov/public-comments/lcfs-fuel-pathways-public-comments/webform/submission/7161


13 December, 2023

Industrial Strategies Division
California Air Resources Board
1001 I St, Sacramento, CA 95814

Comments for application no. B0520

Dear Pathway Certification Team,

Thank you for the opportunity to comment on the proposed Tier 2 pathway to generate LCFS
credits from renewable diesel from Argentinian soybean oil by Phillips 66 Company. The
University of California, Davis Institute of Transportation Studies (ITS), along with the Policy
Institute for Energy, Environment, and the Economy has been engaged in research, analysis,
and technical assistance relating to alternative fuel policies for well over a decade. ITS
researchers have been at the forefront of the scientific community’s evaluation of biofuel and
their role in the transportation sector. We appreciate this opportunity to further our mission of
helping ensure critical transportation, climate, and energy policy is informed by the best possible
scientific research. We emphasize that the following comments are offered as suggestions, to
help ensure that the LCFS continues to support California’s progress toward its climate goals,
and that neither UC Davis nor any related entity makes any request regarding the approval or
rejection of any specific pathway. This comment should not be seen as direct endorsement or
criticism of this particular pathway or the applicant, but rather a discussion of considerations that
arise from the use of a novel source of feedstock - double-cropped Argentinian soybeans - that
should inform discussion on this, and future pathways.

Novel Elements in the Proposed Pathway

The use of crop-based biofuels has been an issue of much discussion over the history of the
LCFS. Most, if not all, approved pathways in the LCFS at present rely on North American
sources for crop-based feedstocks whereas this pathway uses soybean oil imported from
Argentina. While there is not necessarily a fundamental difference in the composition of
imported agricultural products, or the analysis that would characterize their life cycle GHG
impacts compared to domestic ones, the use of imported soybean oil introduces some new
considerations to the pathways certification process. For example, the data on agricultural
practices in Argentina may not be directly comparable (in terms of temporal or spatial scope,
measurement standards, verification, transparency, or existence of a historical baseline) to
North American equivalents. Additionally the impacts of cultivated acreage expansion or
double-cropping on land use change may be different than they are for North American
production, meaning that analytical assumptions commonly used for domestic analysis may not



apply in the same way. It is important to understand these uncertainties in order to ensure
pathway CI scores reflect to the extent possible GHG impacts, so that LCFS incentives align
with emissions impacts. This is the case for any feedstock, but also important to keep in mind
that the aggregate area used for soybean cultivation has expanded considerably recently .1

Impacts of Double Cropping

While the pathway discusses the potential benefits of double-cropping, e.g. reduced fertilizer
use and land use change impacts, default values from CA-GREET (for fertilizer) and Table 6 of
the LCFS Regulation Order (for ILUC) were used as a conservative basis for calculating
pathway CI. Double-cropping has the potential to reduce life cycle GHG impact from feedstock
cultivation, however significant uncertainty exists around attempts to quantify these impacts.
Adopting the conservative approach, as reflected in the Staff Report is therefore an appropriate
choice until additional analysis can more precisely quantify the benefits of double-cropping.

Depending on the choice of single or double cropping and the sowing schedule for double
cropping, the oil concentration of soybean varies, so uncertainties around these need to be2

addressed to assess the emissions impacts more accurately. In addition, although the reported
yield of soybean from double cropping is often lower than the yield from single cropping, a fixed3

crop yield of 3.0 tonnes/ha has been used without a clear explanation about the yield, and
how/whether it might change over time due to continued use was not addressed clearly.

Land Use Change Impacts

The pathway application provides data that indicate no significant expansion of soybean
acreage in Argentina over the past decade, during which time the use of double-cropping has
increased. While these data help support the claim that double-cropping will reduce ILUC
emissions, significant uncertainty exists around ILUC assessment, as well as practices for
assessment of land cover. A significant amount of research has been done into land use4

change effects related to North American biofuel production systems, this work informs the
GREET and GTAP modeling that underpins LCFS pathway CI certification. Many elements of
the biofuel production cycle vary across geographies, including agronomic practices (e.g.
fertilizer application and yield rates) and indirect effects (e.g. how increased demand for
feedstock affects grower decisions regarding land clearance). A more thorough assessment of
how these factors differ in other jurisdictions is required to reduce the uncertainty around these

4 E.g. https://doi.org/10.1016/j.cosust.2019.05.002, https://doi.org/10.3354/cr01574, and
https://doi.org/10.3390/rs12213502

3 https://doi.org/10.2134/agronj2018.06.0371
2 https://doi.org/10.2134/agronj2011.0019
1 https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52019DC0142&from=EN

https://doi.org/10.1016/j.cosust.2019.05.002
https://doi.org/10.3354/cr01574
https://doi.org/10.3390/rs12213502
https://doi.org/10.2134/agronj2018.06.0371
https://doi.org/10.2134/agronj2011.0019
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52019DC0142&from=EN


impacts. While we would not expect such an assessment to be included in a pathway
application, it would ultimately be necessary to provide a level of confidence equivalent to those
which rely on more familiar domestic sources of feedstock.

Beyond that underlying uncertainty in land use and agronomic practice data, uncertainty
remains around the ILUC impacts of double-cropped feedstock production. Even if land use
change in a given jurisdiction has remained static for an extended period of time, that does not
necessarily mean ILUC impacts are low. Some double-cropping assumptions were folded into
yield elasticity estimates in the regulatory modeling. More granular examination of those
patterns and how they are incorporated in the model would be useful in modeling moving
forward, meaning that potential benefits from double-cropping may already be considered in
ILUC assessments.

More broadly, ILUC modeling examines shifts in overall cropping and land use patterns
throughout the global agricultural commodity system; lack of land use change within a given
jurisdiction does not mean that changes in demand within that jurisdiction have no impact
outside of it (though they do imply that such effects may be limited). Similarly, if rates of land
conversion into agricultural production match rates of agricultural land abandonment, one would
expect to observe significant land use change emissions but not net change in agricultural land
area. Ultimately, more thorough analysis than what could reasonably be expected from a
pathway application is needed to better understand land use change dynamics in regions
outside of the traditional scope of historical biofuel supply to California.

Other factors support the treatment proposed of the default ILUC value in the absence of further
modeling: namely, that South American supply was part of the ILUC-modeled response to the
policy, and equitable treatment of new pathways (that is, evaluation under similar background
conditions as used for existing pathways). That said, the land use change value derived from
GTAP modeling that has been used in the LCFS for many years was modeled in response to a
specific policy shock (the RFS). With no legislatively-specified RFS volume obligations after
2022, and previous volume obligations for cellulosic and advanced fuels largely waived, the
policy shock modeled by GTAP may not match reality. Continued evolution in the RFS, changes
in global agricultural commodity markets, the impact of climate change on agriculture, and other
factors mean that the feedstock demand assumed prompted by that policy cannot be expected
to hold indefinitely into the future. Substantial increases in volumes and/or area impacted would
argue for more comprehensive modeling to support an ILUC value - to be clear, this is true for
all biofuel pathways, not just the one described in this application.

In summary, the proposed pathway introduces a number of novel considerations as compared
to the many pathways for similar feedstocks in North American production systems. Our
comments here are not intended to be seen as criticizing the applicant or this particular
pathway, but rather discussing important considerations for pathways that utilize crop-based



feedstock grown in jurisdictions with which CARB and the LCFS analytical community have less
experience. Given the significant uncertainty in this space, the conservative decision to apply
default feedstock production impacts and ILUC adjustments represents a reasonable,
conservative approach to CI score quantification. Additional research is required to better
understand whether these default values reflect real-world impacts.

Thank you for the opportunity to provide feedback on this pathway. If we can provide additional
information or clarify anything presented here, please feel free to contact us via Colin Murphy, at
cwmurphy@ucdavis.edu

Sincerely,

Colin Murphy, Ph.D.
Deputy Director, Policy Institute for Energy, Environment, and the Economy
Co-Director, Low Carbon Fuel Policy Research Initiative
University of California, Davis, California, USA

Jin Wook Ro, Ph.D.
Postdoctoral Scholar, Policy Institute for Energy, Environment, and the Economy
University of California, Davis, California, USA

mailto:cwmurphy@ucdavis.edu
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December 13, 2023 

 

Submitted via ca.gov 

 

Liane M. Randolph, Chair 

California Air Resources Board 

1001 I Street 

Sacramento, CA 95814 

 

Re: Tier 2 Pathway Application No. B0520 

 

Dear Chair Randolph: 

 

Communities for a Better Environment (“CBE”) writes in opposition to Phillips 66 Company’s 

Tier 2 Pathway Application No. B0520 for renewable diesel derived from soybean oil produced in 

Argentina, on behalf of our organization and our community resident members. This is a consequential 

pathway application that would lock in a feedstock supply chain with significant environmental 

sustainability risks. It would also exacerbate pollution in already overburdened environmental justice 

communities near the refinery. In addition to denying the application based on its technical deficiencies 

and requiring any amended application to address these deficiencies (particularly with respect to the 

application’s Land Use Change (“LUC”) analysis), the Executive Office should consider further analysis 

and public input on this pathway. Further, the application should not be approved while the Air Resources 

Board (“CARB”) is considering changes to the Low Carbon Fuel Standard (“LCFS”) program. 

 

1. The proposed pathway application does not properly analyze the direct and indirect LUC 

effects of importing soybean oil from Argentina.  

 

The application improperly uses the LUC impact value for soy biodiesel that is listed in Table 6 

of the LCFS regulation. Instead of using this standard value, the Executive Office should conduct a LUC 

analysis using the GTAP-Bio model combined with the AEZ-EF model. The LUC value in Table 6 is 

calculated based on an increase in soy biodiesel production sourced primarily from U.S. soybean 

production.1 The proposed pathway, however, would source biodiesel feedstocks from Argentinian 

soybean oil. This distinction is important because indirect LUC effects are likely higher in Argentina, the 

world’s top exporter of soybean oil.2 Increasing demand for Argentina soybean oil exports will likely spur 

competition with Argentina’s other international buyers and raise the price of soybean oil. This 

competitive pressure indirectly incentivizes substituting soybean oil for other similar oils, and soybean 

oil’s most important substitute is palm oil, a product strongly associated with deforestation in the tropics.3 

This phenomenon of large-scale substitution between soybean oil and palm oil is particularly pronounced 

 
1 See CALIFORNIA AIR RESOURCES BOARD, DETAILED ANALYSIS FOR INDIRECT LAND USE CHANGE I-20–21 (2015), 

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/iluc_assessment/iluc_analysis.pdf (hereinafter “CARB 

LUC Report”). 
2 U.S. DEPARTMENT OF AGRICULTURE FOREIGN AGRICULTURAL SERVICE, OILSEEDS: WORLD MARKETS AND TRADE 

19 (Dec. 2023), https://apps.fas.usda.gov/psdonline/circulars/oilseeds.pdf. 
3 For more details about fungibility between soybean oil and palm oil, and the environmental and climate 

externalities of palm oil production, see Natural Resources Defense Council, NRDC Recommendations for Updates 

to the Low Carbon Fuel Standard, submitted to CARB on Jun. 14, 2023, 

https://ww2.arb.ca.gov/system/files/webform/public_comments/4036/NRDC%20Letter%20to%20CARB%20on%2

0LCFS%20Updates_061423_final.pdf. See also JANE O’MALLEY ET AL., SETTING A LIPIDS CAP UNDER THE 

CALIFORNIA LOW CARBON FUEL STANDARD 8 (2022), https://theicct.org/wpcontent/uploads/2022/08/lipids-cap-ca-

lcfs-aug22.pdf. 



in India and China,4 and both of these countries currently buy Argentinian soybean oil.5 Argentinian 

soybean oil is therefore likely to pose greater indirect LUC risks than U.S. soybean oil. Because of this, 

the standard LUC impact value used in the application is likely inaccurate.   

 

The application’s discussion of direct land conversion in Argentina is also inadequate. The 

application suggests that cropland expansion effects would be low because total croplands in Argentina 

have been “relatively stable” in the past decade and because soybean double cropping has expanded. This 

overlooks the unique risks of deforestation associated with soybean production in Argentina. These risks 

are so widely known that the European Union has passed legislation banning the import of Argentinian 

soybeans that are associated with deforestation.6 Most of the deforestation occurs in Gran Chaco Forest, a 

highly sensitive biome that has been identified by the World Wildlife Fund as one of the world’s greatest 

“deforestation fronts” due to pressures from soybean farming.7 Gran Chaco is the second-largest forest in 

South America and is home to several Indigenous communities whose ancestral lands are at risk. 

Although soybean-driven deforestation has been declining in Argentina in recent years, these critical areas 

remain at risk, and Phillips 66’s proposed pathway may create new deforestation pressures that undermine 

the progress that has been made.     

 

2. The application does not adequately account for the unprecedented scale of renewable 

diesel production at the Phillips 66 facility. 

 

The Phillips 66 biofuel refinery is expected to produce renewable diesel at a scale far greater than 

existing facilities of its type, raising California renewable diesel production to levels not anticipated in the 

modeling framework for assessing LUC effects. To model the impacts of biofuel production changes, 

CARB used baseline data from 2004 when biodiesel and renewable diesel production levels were very 

low.8 But biodiesel and renewable diesel production have taken off in recent years, increasing from 32 

million gallons in 2012 to 1.8 billion gallons in 2022.9 The Phillips 66 biofuel refinery expects to add an 

unprecedented 0.8 billion gallons per year to that number.10 Together with the Martinez refinery biofuel 

conversion, these two projects are expected to double the volume of biodiesel and renewable diesel 

production in California.11 These volumes are far greater than the production changes that CARB 

 
4 See, e.g., Eko Listiyorini, Renewed Demand From China and India Helps Palm Oil Price Rise, BLOOMBERG (Jul. 

7, 2022), https://www.bloomberg.com/news/articles/2022-07-08/renewed-demand-from-china-and-india-helps-

palm-oil-to-advance. 
5 Ministerio de Economía Argentina, Aceite de soja en bruto, incluso desgomado, accessed Dec. 12, 2023, 

https://www.magyp.gob.ar/sitio/areas/ss_mercados_agropecuarios/exportaciones/_archivos/000019_Evoluci%C3%

B3n%20de%20las%20Exportaciones%20Argentinas%20(Fuente%20INDEC)/000100_Complejo%20Sojero/000101

_Aceite%20de%20Soja/000095_2023.php. 
6 Kevin Damasio & Jorgelina Hiba, EU deforestation law presents a major test for South American farmers, 

DIALOGO CHINO (Jul. 19, 2023), https://dialogochino.net/en/agriculture/374430-eu-deforestation-law-major-test-for-

south-america-farmers/.  
7 WORLD WILDLIFE FUND, DEFORESTATION FRONTS: DRIVERS AND RESPONSES IN A CHANGING WORLD (2021), 

https://files.worldwildlife.org/wwfcmsprod/files/Publication/file/ocuoxmdil_Deforestation_fronts___drivers_and_re

sponses_in_a_changing_world___full_report__1_.pdf?_ga=2.236113411.302536818.1702347446-

1435904355.1702347446. 
8 CARB LUC Report at I-6. 
9 California Air Resources Board, LCFS Data Dashboard Figure 2, accessed Dec. 12, 2023, 

https://ww2.arb.ca.gov/resources/documents/lcfs-data-dashboard. 
10 Contra Costa County Department of Conservation and Development, Phillips 66 Rodeo Renewed Project 

Staff Report, accessed June 14, 2022, https://www.contracosta.ca.gov/DocumentCenter/View/74662/ 

CDLP20-02040-cpc-web-version-rev. 
11 Id.; Joseph W. Jr Lawlor, Martinez Refinery Renewable Fuels Project, Contra Costa County Department of 

Conservation and Development (2022), https://www.contracosta.ca.gov/ 

DocumentCenter/View/74650/LP20-2046-Presentation-County-Planning-Commission-. 



modeled.12 It is therefore unreasonable to assume, without further analysis, that LUC effects would be the 

same as those calculated for Table 6 in the LCFS regulation.  

 

 The pathway application also omits data that are important for understanding its climate impacts. 

The CARB LCFS Fuel Pathway Report that Phillips 66 submitted redacts all data about feedstock 

volumes as “confidential business information.” These data are critical for evaluating the carbon intensity 

calculations.  

 

3. The Phillips 66 biofuels conversion project has consistently violated public review process 

requirements. 

 

While this comment period is uniquely about the LCFS, these types of concerns with the Phillips 

66 biofuels refinery are not new; the biofuels conversion project violated the information sharing and 

public review requirements of the California Environmental Quality Act (“CEQA”).13 The Contra Costa 

County Superior Court held that the project’s environmental impact report (“EIR”) failed to comply with 

CEQA for: (1) piecemealing out prior biofuel facility conversions at the refinery; (2) ignoring cumulative 

impacts of on-site biofuels units; and (3) improperly deferring development of an odor mitigation plan.14 

 

The Court was not convinced by past attempts to claim the 2021 conversion of the NuStar Rail 

Terminal used by the Phillips 66 Refinery was not, in fact, part of the ongoing biofuels conversion of the 

broader refinery, given the terminal has quadruple the capacity of Unit 250, the existing biofuels unit.15 

The Court also took issue with the EIR’s failure to consider Unit 250’s cumulative impacts in light of the 

broader biofuels conversion.16 Further, despite the fact that the “key element of controlling odors is to 

engineer control measures into the facility design,”17 project proponents had illegally attempted to defer 

development of an odor mitigation plan.18  

 

In the October 2023 recirculated EIR, which is meant to correct these past failures, project 

proponents refused to undertake a robust analysis of some environmental impacts, asserting it would have 

been too speculative to assume what feedstocks the biofuels refinery would process. Yet in November, 

only weeks later, Phillips 66 submitted this pathway application seeking approval of Argentinian soybean 

feedstock. 

 

Each of these CEQA violations, and the refusal of Phillips 66 to engage with the impacts its 

feedstocks will have on local communities, underscore a consistent pattern of obfuscation, of sidestepping 

public review. In this pathway application, Phillips 66 now attempts to continue this pattern, offering only 

meager and inadequate analysis of its intended feedstock and its calamitous environmental effects.  

 

4. CARB should not approve this application while the LCFS rulemaking is underway. 

 

 
12 CARB LUC Report at I-29–36. 
13 Communities for a Better Environment v. County of Contra Costa, Contra Costa County Superior Court Case No. 

N22-1091, July 21, 2023, https://climatecasechart.com/wp-content/uploads/case-documents/2023/20230721_docket-

N22-1091_decision.pdf (hereinafter “Statement of Decision”). 
14 Id. 
15 Id. at 10. 
16 Id. at 12. 
17 Rodeo Renewed Project Draft Revised Environmental Impact Report, County File No. CDLP20-02040, State 

Clearinghouse No. 2020120330, October 2023, at 10 (hereinafter “REIR”). 
18 Statement of Decision, at 28. 



If CARB approves this pathway application now, it will lock in a consequential fuel pathway that 

embodies many of the concerns raised by the public and considered by CARB staff and the CARB board 

in the ongoing LCFS rulemaking process. Many climate justice organizations, including CBE, have asked 

CARB to consider setting a cap for lipid-based biofuels, and the Environmental Justice Advisory 

Committee made an official recommendation that CARB cap lipid-based biofuels at 2020 levels pending 

an updated risk assessment for crop-based feedstocks.19 A cap on lipid-based biofuels was proposed in 

response to concerns that the LCFS is driving soy and corn-based oil demand to unprecedented levels. 

These dramatic increases in demand are diverting feedstock supply away from other states and 

threatening food security by raising food commodity prices. Further, because renewable diesel demand 

can no longer be met by waste oil alone, the LCFS directly incentivizes more feedstock production and 

land conversion, and it indirectly incentivizes production of substitute food crops like palm oil. These 

dynamics risk undermining the goals of the LCFS and California’s broader climate goals. 

 

Phillips 66’s proposed pathway directly raises many of these concerns that members of the public 

have asked CARB to consider in the current rulemaking process. As explained above, the Phillips 66 

biofuel refinery will produce renewable diesel at far greater volumes than other existing facilities, and it 

will have a considerable impact on total statewide production of renewable diesel. Further, this proposed 

pathway to import Argentinian soybean oil will lock in program credits for a new feedstock supply chain 

that poses serious deforestation risks. The likely impacts of this fuel pathway raise important policy 

questions that should be addressed in the LCFS rulemaking process, not rushed through with minimal 

public involvement in this pathway application.  

 

5. This proposed pathway is another false solution to the climate crisis and risks undermining 

California’s climate goals.  

 

Fundamentally, Argentinian soybean feedstocks are the latest false solution for the global climate 

crisis. False solutions are proposed by oil companies and those who benefit from extractive, polluting 

economies to delay the imminent and necessary Just Transition towards a regenerative, community-

centric economy and world. These false solutions may appear to improve existing conditions, but beneath 

the surface, they often present just as many, and just as complicated, challenges for future generations to 

solve, burdening the most disenfranchised. The “extractivist bioeconomy” of Argentinian soybean 

agribusiness is a false solution, accelerating soil exhaustion, increasing reliance on pesticides, and 

displacing Indigenous communities and ecosystems.20 While exacerbating these problems in the Global 

South, Phillips 66’s biofuels conversion perpetuates the local harms at the refinery site here in Rodeo, 

where “the difference[] in criteria pollutant emissions” between petroleum refining and biofuel refining 

“is small” and in some cases increases local air pollution.21 Climate change makes Phillips 66’s plan even 

riskier; an intense drought led to the lowest yield estimate for Argentinian soybean production in 24 years 

 
19 See Assembly Bill 32 Environmental Justice Advisory Committee (EJAC) DRAFT Recommendations to the 

California Air Resources Board (CARB) on the Low Carbon Fuel Standard Regulation Updates, Aug. 24, 2023, 

https://ww2.arb.ca.gov/sites/default/files/2023-

08/EJAC%20Low%20Carbon%20Fuel%20Standard%20Recommendations%20Version%201%20082423.pdf. 
20 Tittor, A., “Towards an Extractivist Bioeconomy? The Risk of Deepening Agrarian Extractivism When Promoting 

Bioeconomy in Argentina,” in Bioeconomy and Global Inequalities, Palgrave Macmillan (2021), 

https://doi.org/10.1007/978-3-030-68944-5_15; see also Leguizamon, A., Disappearing nature? Agribusiness, 

biotechnology and distance in Argentine soybean production, 43 JOURNAL OF PEASANT STUDIES 2 (2016), 313-330, 

https://leguizamon.wp.tulane.edu/wp-content/uploads/sites/461/2020/05/2016_Leguizamon_JPS_Disappearing-

nature.pdf.  
21 REIR at 16. 



and approaching a 50-year record.22 CARB must demand more of Phillips 66 through this process to 

ensure that it does not continue to extract from and pollute in communities here in California, and around 

the world. 

 

6. Conclusion 

 

CBE requests that the Executive Office deny the application. The application does not include an 

accurate carbon intensity calculation, and the proposed fuel pathway will undermine the goals of the 

LCFS as well as California’s climate and environmental justice goals.  

 

 

Respectfully submitted, 

 

 

 
Amelia Keyes 

Communities for a Better Environment 

 

 

 
Kerry Guerin 

Communities for a Better Environment 

 
22 Boroughs, B., Oilseeds and Products Annual – Argentina, U.S. Department of Agriculture Foreign Agricultural 

Service Report Number AR2023-0004, April 14, 2023, 

https://apps.fas.usda.gov/newgainapi/api/Report/DownloadReportByFileName?fileName=Oilseeds%20and%20Prod

ucts%20Annual_Buenos%20Aires_Argentina_AR2023-0004; see also Boroughs, B., Oilseeds and Products Update 

– Argentina, U.S. Department of Agriculture Foreign Agricultural Service Report Number AR2023-0007, July 19, 

2023, 

https://apps.fas.usda.gov/newgainapi/api/Report/DownloadReportByFileName?fileName=Oilseeds%20and%20Prod

ucts%20Update_Buenos%20Aires_Argentina_AR2023-0007 (detailing a further reduced crop yield estimate). 



 

ATTACHMENT 33 
Communities for a Better Environment v. County of Contra Costa, Contra Costa County Superior 
Court Case No. N22-1080, at 17 (Jul. 21, 2023). 
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SUPERIOR COURT OF THE STATE OF CALIFORNIA

IN AND FOR THE COUNTY OF CONTRA COSTA

Case No. N22-108O

STATEMENT OF DECISION FROM
7/12/23 SUBMISSION

Judge: Hon. Edward G. Weil
Dept. 1/39

The Court heard oral argument in this case on June 28, 2023, and advised the parties that

the Coun would determine whether further briefing was necessary no later than July 12, 2023. On

that date, the Court advised the parties that no further briefing was necessary and the matter was

STATEMENT OF DECISION

l

COMMUNITIES FOR A BETTER
ENVIRONMENT and CENTER FOR
BIOLOGICAL DIVERSITY,

Petitioners,

V

COUNTY OF CONTRA COSTA; BOARD OF
SUPERVISORS OF COUNTY OF CONTRA
COSTA; CONTRA COSTA COUNTY
DEPARTMENT OF CONSERVATION AND
DEVELOPMENT and DOES 1 -20,

Respondents,

PHILLIPS 66, a Texas Corporation, and DOES
2] � 40, inclusive,

Real Party in Interest.

3

4
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deemed submitted as of that date. Afier considering all documents filed in this case, along with oral

argument, the Court rules as follows:'

l. BACKGROUND

The Rodeo Refinery has operated in Rodeo for 125 years, most recently by Real Party in

Interest Phillips 66 Company. ln August of 2020, Phillips applied to change the facility to make

fuel products from renewable fuels, i.e., agricultural feedstocks such as soybean oil, corn oil, and

other vegetable oils. Respondents Contra Costa County, its Board of Supervisors and its

Department ofConservation and Development prepared an Environmental Impact Report pursuant

to CEQA. Petitioners Communities for a Better Environment and Center for Biological Diversity

contend that the EIR did not comply with CEQA for a variety of reasons.

First, Petitioners contend that the EIR unlawfully "piecemealed" the project, by excluding

the First Phase of the refinery modification into a separate project, which did not undergo

environmental review. Second, they contend that the EIR did not disclose the "feedstock mix" that

will be used at the refinery. Third, they contend that the EIR failed to consider "Indirect Land Use

Changes" (ILUC) caused by the project. Fourth, they contend that the EIR does not address

cumulative impacts. Fifth, they claim the County improperly deferred determining how to mitigate

odor impacts.

l Although the Court titles this order "Statement of Decision," it did not follow the process of
issuing a tentative decision and proposed statement of decision under Rule of Court 3.1590,
because the requirements of Code ofCivil Procedure section 632 do not apply to this action. That
provision applies where the court holds a trial resolving issues of fact, which does not occur in a

mandamus action under CEQA. (Cit); ofCarmel-by-Ihe-Sea v. Board ofSupervisors (1986) 183

Cal.App.3d 229, 237.)
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II. STANDARD OF REVIEW

In reviewing a challenge to approval of a project under CEQA, the Court determines

whether there has been a prejudicial abuse of discretion by the public agency, which is established

" 'if the agency has not proceeded in a manner required by law or if the determination or decision is

not supported by substantial evidence.' [Citations, internal quotation marks omitted.]" (Citizens

Committee to Complete the Refitge v. City ofNewark (2021) 74 Cal.App.5th 460, 469 ("City of

Newark") [quoting Concerned Dublin Citizens v. City ofDublin (2013) 214 Cal.App.4th 1301,

1310].)

Under the substantial evidence test, the agency's factual determinations cannot be set aside

"on the ground that an opposite conclusion would have been equally or more reasonable." (Sierra

Club v. Count); ofFresno (2018) 6 Cal.5th 502, 512 [internal quotation marks omitted, quoting

VineyardArea Citizensfor Responsible Growth, Inc. v. City ofRancho Cordova (2007) 40 Cal.4th

412, 435 and addressing factual findings supporting an EIR].) " 'Substantial evidence' is defined as

'enough relevant information and reasonable inferences from this information that a fair argument

can be made to support a conclusion, even though other conclusions might also be reached.'

(CEQA guidelines, § 15384, subd. (a).) 'The agency is the finder of fact and we must indulge all

reasonable inferences from the evidence that would support the agency's determinations and

resolve all conflicts in the evidence in favor of the agency's decision.' [Citation omitted.]" (City of

Hayward v. Trustees ofCalifornia State University (2015) 242 Cal.App.4th 833, 839-840 [quoting

Save Our Peninsula Committee v. Monterey County Bd. ofSupervisors (2001) 87 Cal.App.4th 99,

117].) (See also BreakZone Billiards v. City ofTorrance (2000) 81 Cal.App.4th 1205, 1244

["reasonable doubts must be resolved in favor of the decision of the agency."].)
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Substantial evidence includes "facts, reasonable assumptions predicated upon facts, and

expert opinion supported by facts" (Pub. Res. Code § 21082.2(c).) "Argument, speculation,

unsubstantiated opinion or narrative" do not qualify as substantial evidence. (Guidelines §

15384(a); Pub. Res. Code § 21082.2(c).)

The burden is on Petitioners to demonstrate that no substantial evidence in the record

supports Respondents' decisions. (Citizens for a Megaplex-Free Alameda v. City ofAlameda

(2007) 149 Cal.App.4th 91, 113 ["It is Citizens' burden to demonstrate that there is not sufficient

evidence in the record to justify the City's action. [Citation omitted; italics in original] To do so, an

appellant must set forth in its brief all the material evidence on the point, not merely its own

evidence. [Citation omitted] A failure to do so is deemed a concession that the evidence supports

the findings. [Citation omitted.]"]; Citizens Against Airport Pollution v. City ofSan Jose, supra,

227 Cal.App.4th at 798 [" 'The burden is on the appellant to show there is no substantial evidence

to support the findings of the agency. [Citation.]' [Citation omitted.]," quoting American Canyon

Community Unitedfor Responsible Growth v. City ofAmerican Canyon (2006) 145 Cal.App.4th

1062,10701)

Ill. ANALYSIS

A. Piecemealing

What Petitioners call the first phase of the project (and which Respondents call the "Unit

250 Renewable Diesel Project") consisted of converting a diesel hydrotreater (Unit 250) to process

renewable feedstocks instead of petroleum. This included adding 2,300 feet ofpipeline. What

petitioners call the second phase is the Rodeo Renewed Project, which converts the entire refinery

from processing petroleum to processing renewable feedstocks. It modified the "hydrotreater,"

rebuilt pumps and other equipment to treat renewable feedstocks. Unit 250's capacity represents
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18% of the Rodeo Renewed Project's total. Initially Phillips sought building permits for pans of

the project, but sought none for other activities, which led to the Bay Area Air Quality

Management District citing Phillips for failing to have required permits. By this time, however, the

"first phase" of the project was already operating.

In August of 2020, Phillips applied to the County for approval of the "Second Phase" of the

project, the "Rodeo Renewed Project." This phase significantly expanded the ability to process

renewable feedstocks, and expand the variety of feedstocks used from soybean oil to include used

cooking oil, fats, oil and greases; tallow; and inedible corn oil. The combined effect would make

the Rodeo Refinery the largest refiner of renewable feedstocks in the world.

The definition of the "project" is a key part ofCEQA. (StopthemiIIenniumhoIlywood. com

v. City ofLos Angeles (2019) 39 Cal.App.5th l, 16.) Piecemealing or segmenting one project into

separate pieces is prohibited because it "avoids the responsibility of considering the environmental

impacts of the project as a whole." (Orinda Ass 'n v. Bd. 0fSupervisors (1 985) 182 Cal.App.3d

1145, 1 156, 1171 .) This assures that" 'environmental considerations do not become submerged

by chopping a large project into many little ones � each with a minimal potential impact on the

environment -� which cumulatively may have disastrous consequences.' [Citation.]" (Laurel

Heights Improvement Assn. v. Regents ofUniversitjl ofCalifornia (1988) 47 Cal.3d 376, 396.) A

"project" is defined broadly to ensure that "CEQA's requirements are not avoided by chopping a

proposed activity into bite-sized pieces which, when taken individually, may have no significant

adverse effect on the environment. [Citation.]" (POET, LLC v. State Air Resources Bd. (2017) 12

Cal.App.5th 52, 73.)

The county contended in response to comments on the Drafi EIR that the projects were

independent projects. The county said at AR 000931, AR 002302 that Unit 250 was not

-5 -
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"operationally related" to the Rodeo Renewed Project. But it also stated that "from time to time,

treated renewable feedstocks from the proposed PTU [Feed Pre-treatment Unit] may be used as an

alternative source of feedstock for Unit .250." (AR 2303.) In addition, naphtha produced by Unit

250 will be fed to other referring units converted under the Rodeo Renewed Project for further

processing. (AR 053737.) Both are located within the existing boundaries of the refinery.

In Tuolumne County. Citizensfor Responsible Growth, Inc. v. City ofSonora (2007) 155

Cal.App.4th 1214, the issue was whether a road realignment was separate from the development of

a home improvement center because they could be implemented independently of each other."

(155 Cal.App.4th at 1229.) The court found that "theoretical independence does not defeat a

piecemealing claim, what matters is "what is actually happening." (Id., at 1230; See also Banning

Ranch Conservancy v. City ofNewport Beach (2012) 211 Cal.App.4th 1223, n. 7 [when

"implementation would be sufficiently interdependent in practice even if theoretically separable

a piecemealing challenge would be well founded."].) The Court provided different ways of looking

at whether two projects were sufficiently related such that they should be considered together for

CEQA purposes. The court explained that "[o]ne way is to examine how closely related the acts are

to the overall objective of the project. The relationship between the particular act and the remainder

of the project is sufficiently close when the proposed physical act is among the 'various steps

which taken together obtain an objective.' [Citation.]" (Id. at 1226.) The court also considered

whether the two projects were "related in (1) time, (2) physical location and (3) the entity

undertaking the action." (Id. at 1227; see also POET, LLC, supra, 12 Cal.App.5th at 74-75.)

In Tuolumne County the road alignment was a condition of the approval of the construction

of the home improvement center. The County contended, however, that the road realignment had

been contemplated for years, and was needed due to regional traffic concerns, not just the home
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improvement center. The court stated, however, that "[w]e reject the position that a CEQA project

excludes an activity that actually will be undertaken if the need for that activity was not fully

attributable to the project as originally proposed." (Tuolumne County, supra, 155 Cal.App.4th., at

1228 [emphasis in original].) "The idea that all integral activities are part of the came CEQA

project does not establish that only integral activities are part of the same CEQA project." (Id., at

1229 [emphasis in original].) The court also relied heavily on the fact that the road alignment was

made a condition of approval of the home improvement center: "At that point in time, the

independent existence of the two actions ceased for purposes ofCEQA[.]" (Id., at 1231.)

In Orinda Ass 'n, the project consisted of a retail and office development, but the project

required the demolition of a theatre and bank building, which was not included as part of the

project in the CEQA analysis. (Orinda Ass 'n., supra, 182 Cal.App.3d at 1170.) The demolition

clearly was part of the project. (Id., at 1171 .) Orinda Ass 'n. is a relatively clear case�the

remaining part of the project could not be implemented without demolition of the theatre and bank.

And there was no reason to demolish the theatre and bank other than to allow the other part of the

project to proceed.

Other cases take the same approach. County of Ventura v. City ofMoorpark (2018) 24

Cal.App.5th 377, at 285, cites Tuolumne: "It is only 'where the second activity is independent of,

and not a contemplated future part of, the first activity, [that] the two activities may be reviewed

separately." In that case, the court found that a beach restoration project involving adding sand to

a beach could not be separated from the City's approval of permits to allow trucks to haul sand

from a quarry to the beach. The court also cited to Muzzy Ranch Co. v. Solano County Airport

Land Use Com. (2007) 41 Cal.4th 372, 382 for point that it is a question of independent review.
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"Whether an activity is a project is an issue of law that can be decided on undisputed data in the

record on appeal."

Make UC A Good Neighbor v. Regents ofUniversity ofCalifornia (2023) 88 Cal.App.5th

656 explained that "[t]he projects must be linked in a way that logically makes them one project,

not two. A classic example is Laurel Heights, where a university described the project only as its

initial plan to occupy part of a building, omitting its future plan to occupy the entire building.

(Laurel Heights, supra, 47 Cal.3d at p. 396.) But two projects may be kept separate when,

although the projects are related in some ways, they serve different purposes or can be

implemented independently. (See Banning Ranch, supra, 211 Cal.App.4th at pp. 1223�1224

[summarizing the case law]." (Make UC A Good Neighbor, supra, 88 Cal.App.5th at 683-684.)

In essence, the result of the case law is that the two phases are one project if they are

interdependent in the sense that one would not be done without the other or if they serve different

purposes. Would the Unit 250 project be built without the subsequent Rodeo Renewed Project?

Would the Rodeo Renewed Project be built without the Unit 250 project? The issue is not whether

they could have, but whether they would have. The Court is also concerned with whether the two

projects serve the same purposes.

Respondents argue that Petitioners failed to exhaust their remedies by raising their concerns

about Unit 250 when approvals for that project were being considered. Respondents also argue that

the statute of limitations for challenging Unit 250's approval has long expired. These arguments

assume that Petitioners are challenging Unit 250 directly. Rather, Petitioners are challenging the

approval of this Project and the failure to fully consider Unit 250 in the context of this Project.

Thus, the Court's consideration here is whether Petitioners raised their concerns regarding Unit 250
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in the context of the environmental review for this Project. The Court finds that Petitioners

sufliciently raised the issue. (AR 2302-04.)

Unit 250 switched from processing petroleum feedstocks to renewable feedstocks in April

2021. (AR 2302.) Phillips 66 obtained various permits from the County related to the changes to

Unit 250 in December 2020. (Respondents' RJN C, D and E.) Apparently Phillips 66 did not obtain

the necessary permits from the Air District and received a notice of violation in April 2022.

(Petitioners' RJN B.)

In August 2020, Phillips 66 started the Rodeo Renewed Project by applying to the County.

A Drafi EIR was completed in October 2021 and a Final EIR was completed in March 2022 and

was certified in May 2022. (AR l, 806-09, 2230, 53631.)

Most of the changes to Unit 250 itself appear to be separate from the Rodeo Renewed

Project. However, part of the changes to Unit 250 included changes that support the Project. The

Court is particularly concerned with changes to the NuStar rail terminal and the 2,300 feet of

pipeline running from the terminal to the Rodeo facility.

In conjunction with the changes to Unit 250, the NuStar terminal requested changes. (AR

103086-87; 103096.) The changes to the NuStar facility would allow it to receive soybean oil and

other renewable feedstocks. (AR 103086.) While the capacity at NuStar would not change, NuStar

sought the ability to receive approximately 45,000 barrels per day of renewable feedstocks. (AR

103086; 103096.) At the same time, the Unit 250 project would produce 9,000 barrels per day of

renewable feedstocks. (AR 103087; 103096.) The capacity for Unit 250 was later changed to

12,000 bpd. (AR 54218.) It seems that the changes to the NuStar facility would allow for it to

receive additional renewable feedstock beyond the amounts that can be processed by Unit 250;
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possibly up to 33,000 barrels per day that would not be used by Unit 250. It is not clear where the

other 33,000 barrels will be used, but the Project discusses obtaining feedstocks from several

sources, including rail transport. The DEIR also noted that rail traffic at the Rodeo facility would

increase from 4.7 railcars per day to 16 railcars per day. (AR 53805; see also AR 7998 [comment

discussing rail traffic].) It is unclear from the record whether any of this increase in rail traffic

would go through the NuStar facility.

Respondents argue that the NuStar facility is only handling pretreated feedstocks and that

only Unit 250 will be processing pretreated feedstocks. The record partially supports this argument

as the record shows that Unit 250 will process pretreated feedstocks. (AR 103087.) But the record

also shows that the Project is designed to process "a comprehensive range of renewable feedstocks,

including treated and untreated feedstocks". (AR 53730, 53733.) Thus, the fact that NuStar will

only handle pretreated feedstocks does not mean that the Project is not designed to process

feedstocks from NuStar.

Given this evidence, the Court finds that the changes to the NuStar terminal increased its

renewable feedstock capacity well beyond that which was required for Unit 250. Given the

proximity in time and location between the NuStar and Unit 250 projects and the Rodeo Renewed

Project, the Court finds that the failure to consider the changes to the NuStar facility in the EIR at

issue here was improper piecemealing. The Court notes that the record regarding NuStar is limited

and with more information it may be possible to show that NuStar's changes can be considered a

separate project but on the current record the Court cannot make this finding.

Petitioners also argue that the 2,300 feet of pipe that was included in the Unit 250 changes

constituted improper piecemealing. As part of the Unit 250 project, Phillips 66 had 2,300 feet of

pipe (sometimes referred to as 2,500 feet of pipe) installed. The pipe runs from the NuStar facility
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to the Rodeo facility and is entirely on Phillips 66 property. (AR 103087-88.) The pipe is used to

receive pretreated renewable feedstocks from the adjacent NuStar Terminal. (AR 103087.) The

pipe is described as a 12" pipe. (AR 103084, 103088.) Petitioners argue that the pipe has capacity

of45,000 barrels per day, but the Court's review of the record citations does not support this point.

(AR 2304, 103096.)

Petitioners have not shown that the 2,300 feet ofpipeline would not have been installed but

for the Rodeo project. There is also no showing that the size of the pipe was increased beyond what

would be reasonable to transport feedstocks to Unit 250. The Court finds that the 2,300 feet of

pipeline is not improper piecemealing because it was necessary for the Unit 250 project and would

have been installed for that project regardless of the Rodeo Renewable Project.

As to the remainder of the Unit 250 Project, the Court is not convinced that excluding Unit

250 from the EIR was improper piecemealing. The record shows that the conversions at Unit 250

were mostly separate from the Project here. Furthermore, the purposes of the Unit 250 Project and

the Rodeo Renewed Projects are different. Unit 250 is designed to process a relatively small

amount of pretreated renewable feedstocks, while the Rodeo Renewed Project is designed to

change the entire Rodeo facility from a petroleum facility to one that only processes renewable

feedstocks. The Court also finds that Unit 250 and this Project would have happened

independently from each other and thus, there was not improper piecemealing for most of the

changes to Unit 250.

In the alternative, Petitioners argue that the failure to discuss Unit 250 in the cumulative

impact section was an error. The changes to Unit 250 were not discussed in the cumulative impact

section in the DEIR. (AR 54245-47.) Respondents dismiss this issue by pointing out that Unit 250

was discussed in the baseline analysis. The baseline for renewable feedstocks in the DEIR is listed

-1 1 -
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as zero. (AR 53654.) However, it was also noted that Unit 250 had a capacity to produce 12,000

bpd of renewable fuels, but that it was not producing those fuels during the 2019 baseline period.

(AR 53654.) In addition, in the summary of alternatives to the Project, it is noted that Unit 250 has

a capacity to produce 12,000 bpd in renewable fuels. (AR 54218-219.) The DEIR notes that Unit

250 has the capacity of producing 12,000 bpd of renewable fuels while the Project would produce

55,000 bpd of renewable fuels. (AR 53654.) The capacity at Unit 250 amounts is over 15% of the

renewable fuel capacity at the Rodeo facility when the Project is fully operational. A couple of

footnotes regarding Unit 250's renewable fuels processing does not sufliciently explain the

cumulative impact ofUnit 250 along with the Project. The Court finds that the EIR violated CEQA

by failing to include Unit 250 in the cumulative impact analysis.

B. Estimating Mix of Feedstocks

An EIR must have a proper description of the project. "[W]hether the EIR's project

description complied with CEQA's requirements, the standard of review is de novo. [Citations.]"

(stopthemillenniumhollywood com, supra, 39 Cal.App.5th l, 15.)

As part of the description of the Project, the EIR describes that the modified facility would

use a variety of different substances as inputs, including "but not be limited to" used cooking oil,

fats, oils, and grease, tallow (animal fat), inedible corn oil, canola oil, soybean oil, "other

vegetable-based oils, and/or emerging and other next-generation feedstocks." (AR 053735.)

Petitioners contend that which of these inputs are used, in what proportions, significantly

changes the environmental impacts of the project, specifically carbon emissions and hydrogen

usage (which leads to other GHG emissions), indirect land use impacts and odor issues. The record

does contain evidence that indicates that the different feedstocks could lead to different emissions,
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and quantifies the difference between the different types of feedstock. "Switching to new and

different feedstock has known potential to increase refinery emissions and to create new and

different process hazards and feedstock acquisition impacts. However, the DEIR does not

describe the chemistries, processing characteristics, or types and locations of feed extraction

sufficiently to evaluate potential impacts of the proposed feedstock switch." (AR 471; see also AR

25354.) A comment letter also described feedstocks involving fats, oils and grease as "highly

malodorous". (AR 2625.)

In comments to the Drafi EIR, Petitioners argued that "the County should have evaluated a

'reasonable worst-case scenario' for feedstock consumption and its impacts" and that "the County

was required to evaluate a reasonable array of scenarios, including but not necessarily limited to

the worst-case scenario, in order to provide full disclosure." (AR 278; 2281.) "Comments also

contend that appropriate Drafi EIR impact analysis should reflect historic, current, and projected

feedstock availability that will influence the proportional selection of feedstocks as demand for

feedstocks increases." (AR 2281.) Petitioners also argue that, based on the information available, a

large portion of the feedstocks would come from food crop oils. (AR 279; see also, 2282.)

The FEIR does not, however, make any estimate of the likely mix of feedstocks and the

combined effect of the various mixtures. In response to comments, Respondents explained that

they are not required to conduct a worst case analysis and that CEQA only "requires analysis of

reasonably foreseeable impacts 'in terms ofwhat is reasonably feasible.' "(AR 2282.) The FEIR

also explained that the DEIR provided information on potential feedstocks, but where there is no

reliable forecasting, "CEQA requires only that the County use its best efforts to find out and

disclose all it reasonably can. . (AR 2282.) Petitioners also argued that the County erred when it

claimed the Project would not use meaningful amounts of soybean oil. The FEIR stated that

_ 13 -

STATEMENT 0F DECISION

1234567009

10

ll
l2

l3

l4

15

l6

l7

l8

19

20

21

22

23

24

25

26

27

28



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

"comment[s] that feedstocks will utilize food crops and oils, particularly soybean, are not

consistent with available data." The FEIR explained that the credits provided for soy oil are much

lower than those provided for cooking oil. (AR 2279.) Petitioners argue that the NuStar facility will

unload 45,000 bpd of soybean oil and that only a portion of that soybean oil would be used by Unit

250. The record does not support Petitioners' assumption. While a County employee stated that

NuStar would receive 45,000 bpd of soybean oil, the accompanying permits and project description

state that NuStar would receive 45,000 bpd of "soybean oil and other renewable feedstocks". (AR

103083-86, 103096.) Petitioners also point to Phillips 66's applications to CARB that include

soybean oil, but those were for Unit 250 and do not mean that the rest of the facility will use

significant amounts of soybean oil. (AR 26059-60.)

The EIR should consider the relative mix of these inputs, to the extent it can be estimated,

but not if it would be speculative. The record, however, does not appear to contain substantial

evidence concerning the likely mixtures of feedstocks that would be used. In the absence of any

information indicating past history or even a forward-looking, but factually informed, basis for an

estimate, following Petitioners' suggestions and making projections based on all of the different

possibilities, including a worst-case scenario, would be an exercise in the hypothetical, and not

based on reliable information concerning their likelihood. In other words, it would be speculative.

Petitioners contend that even if the actual mix cannot be predicted, a worst-case scenario

could be used. Use ofworst-case scenarios has been discussed in a number of cases.

stopthemillermiumhollywood com, supra, 39 Cal.App.5th 1 rejected using worst-case

scenario where project description included different conceptual scenarios for development instead

of including the size. mass. or appearance of proposed buildings on the site. The court explained

that it was not enough that "the worst-case-scenario environmental effects have been assumed,
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analyzed, and mitigated" and development does not exceed those mitigation measures. "CEQA's

purposes go beyond an evaluation of theoretical environmental impacts. 'If an EIR fails to include

relevant information and precludes informed decision making and public participation, the goals of

CEQA are thwarted and a prejudicial abuse of discretion has occurred.' [Citation.]"

(stopthemillenniumhollywood. com v. City ofLos Angeles, supra, 39 Cal.App.5th at l8.)

In Citizensfor a Sustainable Treasure Island v. City and County ofSan Francisco (2014)

227 Cal.App.4th 1036 a worst-case type analysis was approved. There, the EIR included different

potential building development options, but with more detail than in

stopthemillenniumhollywood. com. The court in Treasure Island approved of "the EIR's focus on

the maximum impacts expected to occur at full buildout [because it] promoted informed decision

making, and evidences a good faith effort at forecasting what is expected to occur if the Project is

approved." (Id. at 1053, fn. 7.)

" ' "CEQA requires that an EIR make 'a good faith effort at full disclosure.' [Citation] 'An

EIR should be prepared with a sufficient degree of analysis to provide decisionmakers with

information which enables them to make a decision which intelligently takes account of

environmental consequences.'
"
'(Save the El Dorado Canal v. El Dorado Irrigation Dist. (2022)

75 Cal.App.5th 239, 264 (El Dorado).) An EIR 'is required to study only reasonably foreseeable

consequences of" a project. (High Sierra Rural Alliance v. County ofPlumas (2018) 29

Cal.App.5th 102, 125.) 'CEQA does not require an agency to assume an unlikely worst-case

scenario in its environmental analysis.' (Id. at p. 126.)" (East Oakland Stadium Alliance v. Cit)! of

Oakland (2023) 89 Cal.App.5th 1226, 1252.)

" '[A]n EIR is not required to engage in speculation in order to analyze a "worst case

scenario." '
(Napa Citizens for Honest Government v. Napa County Bd. ofSupervisors (2001) 91
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Cal.App.4th 342, 373, citing Towards Responsibility in Planning v. City Council (1988) 200

Cal.App.3d 671.)" (High Sierra Rural Alliance v. Count)» ofPlumas (2018) 29 Cal.App.5th 102,

122.)

Petitioners also argue that Communitiesfor a Better Environment v. City of

Richmond (2010) 184 Cal.App.4th 70 (CBE v. Richmond) applies here and shows that Respondents

need to do more in describing the likely feedstock mix for the Project. 1n CBE v. Richmond the

issue was whether the EIR failed to properly discuss whether a reasonably foreseeable consequence

of the project would include the processing for lower quality, heavier crude. (1d. at 83.) The EIR

stated in conclusory terms that it would not increase capacity to process heavier crude, but the

court noted that the record showed conflicting evidence on that issue. (lbid.) The court found that

the EIR failed as an informational document because the project description was inconsistent and

obscure as to whether the project would enable the refinery to process heavier crude. (Id. at 89.)

Unlike CBE v. Richmond, the description of feedstocks for this Project is not obscure or

inconsistent with the evidence. Petitioners argue that in this case the EIR failed to disclose that

Unit 250 would use soybean oil and that the NuStar terminal would provide up to 45,000 bpd of

soybean oil. As discussed above, the Court finds that Unit 250 should have been included as

cumulative impact, but was not required to be analyzed as part of the Project. The Court's review

of the record shows that NuStar terminal would provide capacity for 45,000 bpd of renewable

feedstocks, but the record does not support that such feedstocks would be soybean oil.

It is possible that a worst-case analysis of the feedstocks would comply with CEQA,

however, such a worst-case analysis is not required. Instead, Respondents are required to make a

good faith effort to include a description of the likely or reasonably foreseeable mixtures of

feedstock. Here the question is whether a description of the likely types of feedstocks constitutes a
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good faith efi'ort at describing the feedstocks in the Project Description, or whether Respondents

needed to do more by including various estimates of the likely amounts of feedstock. The Court

finds that including estimates on the likely amounts of feedstocks is unduly speculative given the

shifiing nature of the renewable feedstock market.

Furthermore, Petitioners have not shown that the failure to include more information on the

likely amounts of feedstocks negatively affected the analysis of the environmental impact from the

Project. As discussed below, the Court finds that additional discussion on how this Project will

impact indirect land use changes would be too speculative. Thus, a better estimate of the different

types of feedstocks used at this facility will not change the indirect land use analysis as more

information on what this facility is likely to use will not change the speculative nature of that

analysis.

Finally, the Court must consider whether the odor mitigation analysis could be better with

an estimate as to the likely amounts of various feedstocks. It is worth noting here that certain

feedstocks, such as animal fats, are known to create more objectionable odors than plant-based

feedstocks. Yet, the EIR concluded that there would be potentially significant odor impacts from

the Project that could be reduced to less than significant with mitigation. More specific information

on the amounts of feedstocks would not change the analysis of the potential odor impacts. While

the Court finds that the EIR improperly deferred mitigation of the odor impacts, it is not convinced

that more information on the amounts of feedstocks is necessary for a properly drafted odor

mitigation measure.

Therefore, the Court finds that the Project Description is sufficient and that the ElR is not

required to include additional information on the likely amounts of feedstocks.
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C. Discussion of Indirect Land Use changes

CEQA requires that agencies consider the indirect changes in land use caused by projects,

but not if they are speculative. Indirect land use changes are cognizable under CEQA as a basis for

a finding that the project will significantly affect the environment, ifa sufficient showing is made.

(Muzzy Ranch Co. v. Solano County Airport Land Use Com. (2007) 41 Cal.4th 372, 383.)

Petitioners argue that the project will result in the conversion of existing lands that either lie fallow

(or are currently forested) are used to grow other crops that are used as feedstock for the project.

Some of these changes, particularly production of soybeans, involve adoption ofmore intensive

agricultural practices that consume more water and otherwise affect the environment.

Accordingly, the CEQA Guidelines address the issue, requiring analysis of indirect land use

changes if they are "reasonably foreseeable." (CEQA Guidelines §§ 15064(d), 15358(a)(2).)

While many cases discuss this issue, typically the issue is raised in the context of displaced

physical development. As the Supreme Court stated, "a government agency may reasonably

anticipate that its placing a ban on development in an area of a jurisdiction may have the

consequence, notwithstanding existing zoning or land use planning, of displacing development to

other areas of the jurisdiction." (Muzzy Ranch Co., supra, 41 Cal.4th at 383.) Nor does the fact

that subsequent developments will require further approvals automatically negate the requirement,

although it is a factor that may be considered. (Id., at 383 and 388.) As the court noted in Muzzy

Ranch, "nothing inherent in the notion of displaced development places such development, when it

can reasonably be anticipated, categorically outside the concern ofCEQA." (Id., [emphasis

added].)

The line between the two appears to be very fact-specific. In Stanislaus Audubon Society,

Inc. v. County ofStanislaus (1995) 33 Cal.App.4th 144, 158, the court considered whether
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construction of a golf course could lead to residential development. The fact that those effects

(development of housing) would go through their own environmental review process did not avoid

the issue. There were no pending applications at the time. The county had stated that past

experience had shown that golf courses were "a catalyst which triggers requests for residential

development." (Id., at 16, 158.) As the court stated, "The record here clearly contains substantial

evidence supporting a fair argument the proposed country club may induce housing development in

the surrounding area. The fact that the exact extent and location of such growth cannot now be

determined does not excuse the County from preparation of an EIR." (Id.) The court went on to

note that the petition is not required to prove that the project "will have a growth-inducing effect or

to present evidence demonstrating it had already spurred growth in the surrounding area. To the

contrary, appellant is required only to demonstrate that the record contains substantial evidence

sufficient to support afair argument that the project may have a significant growth inducing

effect." (1d., at 152-153 [emphasis in original].)

In Aptos Council v. Count}; ofSanta Cruz (2017) 10 Cal. App.5th 266, 293, the court noted

the same standards, but reached a different result based on the facts in the record. The ordinance in

question changed standards for construction of hotels in a manner that was intended to encourage

more development. The court stated that "when evaluating the potential environmental impact of a

project that has growth-inducing effects, an agency is not excused from environmental review

simply because it is unclear what future developments may take place. It must evaluate and

consider the environmental effects of the 'most probable development pattems."' (1d., at 292-293,

quoting City ofAntioch v. City Council (1986) 187 Cal.App.3d 1325, 1337.) Ultimately, however,

the court concluded that while the ordinance reflected the County's "hope" that it would result in

more hotels, the record did not show that it was "reasonably foreseeable, rather than an 'optimistic
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gleam in [the County's] eye.'" (1d., at 294.) Thus, it found that no Environmental Impact Report

was required.

In some instances, the foreseeability of the impact affects not simply whether the issue must

be discussed, but the level of detail required. (Muzzy Ranch Co., supra, 41 Cal.4th at 388.)

In response to comments, the FEIR stated that it would be too speculative to analyze

indirect land use impacts because the mix of feedstocks, as well as their sources, cannot reasonably

be predicted. (AR 2284.) The response also explained that based on California Air Resources

Board's Low Carbon Fuels Standard Program the majority of feedstocks so far have been waste-oil

and tallow. (AR 2284.)

Petitioners argue that the Project will cause significant and unavoidable land use impacts.

Petitioners cite to three articles discussing potential land use changes caused by an increased

demand in bio feedstocks. (AR 21903, 23905, 59292.) These articles explain that an increased

demand for certain feedstocks may result in deforestation, which can have a number of negative

impacts including negative impacts on biodiversity and threatening food and water security. (AR

21903.) Two of the articles note a particular problem with palm oil, however, palm oil will not be

used at the Phillips 66 facility. (AR 23905, 59292.) One of the articles explained that the

International Panel on Climate Change rated certain feedstocks as having a high risk of indirect

land use changes. Based on that system, palm oil was identified as high risk while soy was not.

(AR 23911.)

In addition to these articles, Petitioners' point to the 2018 FEIR for proposed Amendments

to low carbon fiJel standards and the alternative diesel fuels regulation. (AR 19426.) The 2018

FEIR explained that biofuel crop production may cause more fuel-based agricultural and thus cause
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indirect land use where the loss of food-based agriculture results in conversion of rangeland,

grassland, forests, and other land uses to agriculture. (AR 19493.) The 2018 FEIR concluded there

was a potentially significant impact on indirect land use, but it could not be mitigated by the

California Air Resources Board because CARB had no authority over land use regulation. (AR

19494.)

Petitioners show that in general there may be some impacts on land use from an increase in

biofuels on a large scale. But Petitioners' evidence does not show that this Project will have a

significant impact on land use changes. In addition, much of Petitioners' cited evidence focuses on

the harmful effects of palm oil, which, as noted above, will not be used at this facility. The Court

finds that providing more analysis on the indirect land use impacts would be too speculative and

thus, the failure to include additional analysis did not violate CEQA.

D. Cumulative ILUC impacts

Petitioners also argue that Respondents failed to consider the cumulative impact of similar

projects on indirect land use changes.

"The EIR must discuss cumulative impacts. (Guidelines, § 15130.) That is, the EIR must

discuss the impacts of the project over time in conjunction with past, present and reasonably

foreseeable future projects. (§ 21083; Guidelines, § 15130.) Guidelines section 15130, subdivision

(b) provides that
'
[t]he discussion of cumulative impacts shall reflect the severity of the impacts

and their likelihood ofoccurrence, but the discussion need not provide as great detail as is provided

of the effects attributable to the project alone. ...' Thus, an EIR which completely ignores

cumulative impacts of the project is inadequate. [Citation] But a good faith and reasonable

disclosure of such impacts is sufficient. [Citation.]" (Fairview Neighbors v. County of

Ventura (1999) 70 Cal.App.4th 238, 245.)
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"An agency's selection of the geographic area impacted by a proposed development,

however, falls within the lead agency's discretion, based on its expertise. (Guidelines, § 15130,

subd. (b)(3); Cit)» ofLong Beach v. Los Angeles Unified School Dist. (2009) 176 Cal.App.4th 889,

907.) Moreover, discussion of cumulative impacts in an EIR ' "should be guided by the standards

of practicality and reasonableness." '[Citation.] Absent a showing of arbitrary action, a reviewing

court must assume the agency has exercised its discretion appropriately. [Citation.]" (South of

Market Community Action Network v. City and Count}; ofSan Francisco (2019) 33 Cal.App.5th

321, 338.)

In Kings County Farm Bureau v. City ofHanford (1990) 221 Cal.App.3d 692 the court held

that the cumulative air quality impact analysis was insufficient because it only considered a portion

of the San Joaquin Valley. Initially, respondents had agreed to include the entire air basin in the

FEIR, but ultimately decided to keep the smaller area for the cumulative impact analysis without

providing an explanation. The court found that the FEIR was inadequate under CEQA because the

cumulative impacts did not include similar projects in the entire air basin. In reaching this

conclusion, the court noted that information on the excluded projects was available through several

sources. (Id. at 722-724.)

In Friends of the Eel River v. Sonoma County Water Agency (2003) 108 Cal.App.4th 859

the court found the EIR for a water diversion project was inadequate because it did not consider the

cumulative impacts of another pending governmental action that could significantly affect water

supply.

The DEIR considered several other projects in the vicinity of the Rodeo facility as well as

projects near the Santa Maria site. (AR 54245-47.) The cumulative impact section included a

discussion of the Martinez Refinery project, which involves transforming that refinery into a

-22 -

STATEMENT OF DECISION

I

2

3

4

5

67009



facility that processes renewable feedstocks, similar to the Project here. (AR 54246.) The FEIR

explained that the cumulative impacts related to renewable feedstocks are too speculative and

unable to be quantified. (AR 2274-75.)

Petitioners argue that the ElR should have considered the nearly 20 other renewable fuel

conversion projects in California and throughout the nation. (AR 727; see also AR 10493-95.)

Here, the EIR considered the Martinez facility, which was arguably necessary for a proper

cumulative impact analysis. Given the similarity of the two projects, the relatively close proximity

of the two projects (approximately lO miles) and the fact that the two projects (if they become

operational) will be two of the largest biodiesel facilities in California. The question here is

whether Respondents were required to go beyond the Martinez facility and consider other biodiesel

facilities in California or perhaps the entire nation. (Whether the EIR needed to consider the

changes to Unit 250 as a cumulative impact is discussed above.)

The Court is concerned that on a statewide or nationwide scale, there may be some indirect

land use effects. (Such effects were discussed in CARB's 2018 FEIR. (AR 19493-94.» The

problem here is where should the line be drawn? In most of the cases cited by the parties, there was

a clear geographical boundary, which is near the Project site. Using a statewide boundary when

considering a change to a state law or regulation makes sense, but the Court is not convinced that

the same logic for requiring a statewide boundary applies to this Project.

Assuming that the Court is convinced that the EIR should have considered more biodiesel

or renewable fuel facilities in California, the Court is still concerned that the indirect land use

changes are too speculative. It does not appear practical for Respondents to estimate what the likely

mix of feedstocks will be at each facility. The Court finds that the failure to include more analysis

on the cumulative indirect land use impacts did not violate CEQA.
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E. Deferral ofOdor Mitigation

The DEIR stated that during refinery operations the impacts from odor would have less than

significant with mitigation. (AR 53809, 53828.) The odor concerns include that "renewable

feedstocks can create odors similar to an animal and/or food processing facility unless properly

managed through good engineering practices during project development combined with an Odor

Management Plan after Project completion." (AR 53827.) The DEIR goes on to note that these

principals are currently used at the facility and will continue to be used afier the completion of the

Project. (Ibid.)

In order to lessen the impacts from odor, the EIR includes mitigation measure AQ-4. (AR

2322, 53829.) ln the DEIR, AQ-4 states that during the construction phase of the Project an Odor

Management Plan (0MP) would be development and implemented. (AR 53829.) The FEIR

provided additional guidance on AQ-4, including: (l) the 0MP will be developed and reviewed by

the County and the Air District, (2) the 0MP will be an "evergreen" document that will be updated

overtime, (3) the 0MP will include guidance for proactive identification and documentation of

odors and (4) every odor complaint will be investigated with a goal of identifying if the odor

originated from the facility and if so, to determine the cause of the odor and remediate the odor.

(AR 2322; see also AR 776-777.)

The DEIR describes some additional odor management controls, which are not included in

the mitigation measure. The DEIR provides a two-page discussion on different types of odor

management controls. (AR 53827-28.) The DEIR provides includes a discussion on how to control

odor from tallow feedstocks. (AR 53827 and 53738.) A staff report addresses the claim that the

odor mitigation is an improperly deferred mitigation by claiming that if the 0MP is developed too
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early, it would not be effective. (AR 922.) Respondents also point to the Air District's Regulation 7

on regarding odors. (Respondents RJN F.)

Finally, the FEIR noted that a drafi 0MP existed and was being reviewed by the County.

(AR 2322.) The draft 0MP provides additional information on how odors will be reduced or

eliminated. (AR183007-183014.)

Where an ElR identifies significant impacts from the project, it must also include feasible

mitigation measures for those impacts. (Pub. Res. Code § 21081.6(b), CQA Guidelines S

15126.4(a)(2).) Here, the EIR identified "objectionable odors" as "potentially significant." 1t then

identified a mitigation measure consisting of "the operational Odor Management Plan," which

"shall be developed and implemented upon commissioning of the renewable fuels processes,

intended to become an integrated part of daily operation of the facilities. While the EIR contains

other language referring to the 0MP preventing objectionable odors, and that it "shall outline

equipment that is in place and procedures that facility personnel shall use to address odor issues," it

identifies no actual mechanism or whether it would reduce or eliminate the odors in question.

Mitigation measures may be deferred where they "specify performance standards which

would mitigate the significant effect of the project and which may be accomplished in more than

one specified way." (CEQA Guidelines § 15126.4(a)(l)(B).) This is permissible where the agency

"commits itself to mitigation and lists the alternatives to be considered, analyzed and possibly

incorporated in the mitigation plan. [Citation.]" (Defend the Bay v. City ofIrvine (2004) 119

Cal.App.4th 1261, 1275.) As that court stated in more detail:

" ' "[F]or [the] kinds of impacts for which mitigation is known to be feasible, but where

practical considerations prohibit devising such measures early in the planning process
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(e.g., at the general plan amendment or rezone stage), the agency can commit itself to

eventually devising measures that will satisfy specific performance criteria articulated at

the time of project approval. Where future action to carry a project, forward is

contingent on devising means to satisfy such criteria, the agency should be able to rely

on its commitment as evidence that significant impacts will in fact be mitigated.

[Citations.]"
'
[Citation.]" (Id. at 1275-76.) "On the other hand, an agency goes too far

when it simply requires a project applicant to obtain a biological report and then comply

with any recommendations that may be made in the report. [Citation.]" (Id. at 1275.)

In order to defer mitigation measures, the lead agency must find that providing details on a

mitigation measure is "impractical or infeasible at the time the EIR was certified." (Preserve Wild

Santee v. City ofSantee (2012) 210 Cal.App.4th 260, 281; see also CEQA Guidelines §

15126.4(a)( l )(B), San Joaquin Raptor Rescue Center v. Count)» ofMerced (2007) 149 Cal.App.4th

64S, 671 and Save Agoura Cornell Knoll v. City ofAgoura Hills (2020) 46 Cal.App.5th 665, 687-

688.)

Rominger v. County ofColusa (2014) 229 Cal.App.4th 690 is distinguishable from the case

here. Rominger found an odor mitigation measure, similar to the one here, was not an improperly

deferred mitigation measure. (Id. at 723-724.) In 2014, the relevant CEQA Guideline stated that

"Formulation ofmitigation measures should not be deferred until some future time. However,

measures may specify performance standards which would mitigate the significant effect of the

project and which may be accomplished in more than one specified way." (CEQA Guideline

§15126.4(a)(1)(B) (2014).) The CEQA Guidelines in effect in 2014 have been modified. They

now include the "impractical or infeasible" finding and also require that "the agency (l) commits

itself to the mitigation, (2) adopts specific performance standards the mitigation will achieve, and
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(3) identifies the type(s) of potential action(s) that can feasibly achieve that performance standard

and that will be considered, analyzed, and potentially incorporated in the mitigation measure."

(CEQA Guideline §15126.4(a)(1)(B) (2022).) The analysis in Rominger did not consider the

standards in the current CEQA Guidelines and thus, Rominger does not apply here.

"Courts have approved deferring the formulation of the details of a mitigation measure

where another regulatory agency will issue a permit for the project and is expected to impose

mitigation requirements independent of the CEQA process so long as the EIR included

performance criteria and the lead agency committed itself to mitigation. [Citation.]" (Clover Valley

Foundation v. City ofRocklin (2011) 197 Cal.App.4th 200, 237.) Clover Valley found a mitigation

measure was not improperly deferred where it required the real party to obtain necessary permits

from two government agencies that were not the lead agency. (Id. at 235, 237.) Similarly, in North

Coast Rivers Alliance v. Marin Municipal Water Dist. Bd. ofDirectors (2013) 216 Cal.App.4th

614 the court found a mitigation was not improperly deferred where consultation with NOAA

Fisheries was required as part of the federal permitting process under the Clean Water Act and the

Endangered Species Act, as well as an express term in the EIR. (Id. at 647.)

In addition to case law, the CEQA Guidelines state that "compliance with a regulatory

permit or other similar process may be identified as mitigation if compliance would result in

implementation ofmeasures that would be reasonably expected, based on substantial evidence in

the record, to reduce the significant impact to the specified performance standards." (CEQA

Guideline § 15126.4(a)(1)(B).)

Petitioners argue that the odor mitigation measure AQ-4 is an improperly deferred

mitigation because the County did not find that it was impractical or infeasible to include details of

the mitigation measure when the EIR was certified. Respondents have not shown how this
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threshold requirement was met. The County did not make the required finding in the EIR. In

addition, a draft Odor Management Plan was available when the ElR was certified, but it is unclear

why a final version of the document could not be completed. (AR 183007.) Thus, as an initial

matter, the EIR fails to comply with CEQA because it has not shown that it was impractical or

infeasible to include the details odor mitigation measure at the time the EIR was certified.

In addition to the threshold issue, a related question is whether there are feasible measures

to mitigate the odor, which are already known to exist, but simply can't be specified until more is

known about the odor problem.

The Court finds that the record does not show that there are feasible mitigation measures,

which could not be finished when the EIR was certified due to practical considerations.

Furthermore, while an operating permit from the Air District might be sufficient in some cases to

show a mitigation measure is not improperly deferred, the record here does not support that

conclusion. Mitigation measure AQ-4 does not state that the Air District will issue a permit. An Air

District permit will be required for construction and operations. (AR 53688, 53792-93.) But, the

record does not show that the Air District's permit will sufficiently address the odor concerns

raised by Petitioners. Therefore, the Court finds that the County violated CEQA by allowing

deferred mitigation for the odor impacts without complying with CEQA Guidelines §

15126.4(a)(l)(B).

F. Requests for Judicial Notice

Petitioners' request forjudicial notice is granted as to B. Requests A, C and D are denied as

these documents were not in existence when the EIR was certified.
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Respondents' requests forjudicial notice are granted as to C, D, E, F and G. Requests A

and B are denied as the Court cannot tell whether these documents were in existence when the EIR

was certified.

IV. CONCLUSION

Accordingly, the Court's rulings on the issues are:

l. The project description improperly omitted changes to the NuStar terminal, but did not

improperly omit Unit 250;

2. Unit 250 was improperly omitted from the cumulative impact section;

3. The project description with respect to the mix of feedstocks was sufficient;

4. The discussion of Indirect Land Use Impacts was sufficient;

5. The discussion of cumulative Indirect Land Use Impacts was sufficient;

6. The discussion ofOdor Mitigation Measures was insufficient.

This matter will be remanded to the County for reconsideration of the NuStar and Unit 250

projects and the odor mitigation measure. Because the piecemealing and cumulative impact issues

affect the entire analysis of the project, the Court will order the County to set aside its certification

of the EIR. The CEQA violations found here relate to operation of the Project, but not to

construction of the Project. Therefore, the Court will not issue an injunction preventing Phillips

from continuing its construction activities while the County reconsiders these issues.

The parties shall submit proposed writs and judgments by August 18, 2023.

Dated: Julyfi 2023

Judge of the Superior Court
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SUPERIOR COURT OF THE STATE OF CALIFORNIA

IN AND FOR THE COUNTY OF CONTRA COSTA

Case No. N22-1091

STATEMENT OF DECISION FROM
5-24-23 SUBMISSION

Judge: Hon. Edward G. Weil
Dept. 1/39

The Court heard oral argument in this case on May 24, 2023 and then took the matter under

submission. Afier considering all documents filed in this case, along with oral argument, the Court

rules as follows':

' Although the Court titles this order "Statement ofDecision," it did not follow the process of
issuing a tentative decision and proposed statement of decision under Rule of Court 3.1590,
because the requirements of Code ofCivil Procedure section 632 do not apply to this action. That
provision applies where the court holds a trial resolving issues of fact, which does not occur in a
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COMMUNITIES FOR A BETTER
ENVIRONMENT and CENTER FOR
BIOLOGICAL DIVERSITY,

Petitioners,

V

COUNTY OF CONTRA COSTA; BOARD OF
SUPERVISORS OF COUNTY OF CONTRA
COSTA; CONTRA COSTA COUNTY
DEPARTMENT OF CONSERVATION AND
DEVELOPMENT and DOES l -20,

Respondents,

MARATHON PETROLEUM CORPORATION,
an Ohio corporation; and TESORO REF INING
& MARKETING COMPANY LLC, a California
limited liability company, and DOES 21-40,
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67009

l



10

11

12

13

l4

15

16

17

18

19

20

21

22

23

24

25

26

27

28

I. BACKGROUND

Real Party in Interest Marathon Petroleum Company operated an oil refinery in Martinez.

The refinery operated for 107 years, until it stopped operating in April of 2020. It now proposes to

repurpose the refinery into a renewable fuels' refinery, i.e., a refinery that will make fuels out of

agricultural feedstocks, such as soybean oil, corn oil, and other vegetable oils. Respondents Contra

Costa County, its Board of Supervisors and its Department of Conservation and Development,

prepared and certified an Environmental Impact Report for the Project. Petitioners Communities

for a Better Environment and Center for Biological Diversity contend that the EIR did not comply

with CEQA for a variety of reasons. (For ease of reference, Real Party in Interest Marathon

Petroleum Company and the county agency respondents are collectively referred to as

"Respondents." Since they filed a joint brief, their contentions are the same.)

Petitioners contend that the EIR is inadequate in five different ways. First, in assessing the

"baseline," i.e., the activities that provide the background level of environmental effects against

which the project should be measured, Respondents used the previously-existing operating facility,

when they should have used the currently closed facility as the appropriate measurement. Second,

they contend that it failed to consider the mix of feedstocks that will be used at the facility, which

in turn changes the effects of the project. Third, that it failed to consider "Indirect Land Use

Changes" (ILUC) caused by the project, which consist of changes to agricultural activity by

growing crops that will be used as feedstock. Fourth, that it does not provide adequate mitigation

mandamus action under CEQA. (City ofCarmel-by-the-Sea v. Board ofSupervisors (1986) 183

Cal.App.3d 229, 237.)
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of odor that will be generated by the product. And fifth, that it failed to consider greenhouse gas

emissions from the project.

The refinery has existed since 1913, and as of 2020 had the capacity to produce 161,000

barrels per day of petroleum products. In April of 2020, it either "closed" or "suspended

operations," depending on one's point of view.

In August of 2020, Marathon decided to modify the refinery to produce diesel fuels from

renewable sources: rendered fats, corn oil, and other cooking oils. Much of the old equipment from

refining crude oil remains, but new construction and modification was necessary. The construction

was completed in late 2022. Eventually, it will produce 48,000 barrels per day of renewable fuels.

(This is a maximum allowed by the facility's permits.) Some parts of the facility that were used for

processing petroleum are no longer used in the modified refinery and have been shut down.

II. STANDARD OF REVIEW

In reviewing a challenge to approval of a project under CEQA, the Court determines

whether there has been a prejudicial abuse of discretion by the public agency, which is established

" 'if the agency has not proceeded in a manner required by law or if the determination or decision is

not supported by substantial evidence.' [Citations, internal quotation marks omitted.]" (Citizens

Committee to Complete the Refuge v. City ofNewark (2021) 74 Cal.App.5th 460, 469 ("City of

Newark") [quoting Concerned Dublin Citizens v. City ofDublin (2013) 214 Cal.App.4th 1301,

1310].)

Under the substantial evidence test, the agency's factual determinations cannot be set aside

"on the ground that an opposite conclusion would have been equally or more reasonable." (Sierra

Club v. County ofFresno (2018) 6 Cal.5th 502, 512 [internal quotation marks omitted, quoting
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VineyardArea Citizens for Responsible Growth, Inc. v. City ofRancho Cordova (2007) 4O Cal.4th

412, 435 and addressing factual findings supporting an EIR].) " 'Substantial evidence' is defined as

'enough relevant information and reasonable inferences from this infomation that a fair argument

can be made to support a conclusion, even though other conclusions might also be reached.'

(CEQA guidelines, § 15384, subd. (a).) 'The agency is the finder of fact and we must indulge all

reasonable inferences from the evidence that would support the agency's determinations and

resolve all conflicts in the evidence in favor of the agency's decision.' [Citation omitted.]" (City of

Hayward v. Trustees ofCalifornia State University (2015) 242 Cal.App.4th 833, 839-840 [quoting

Save Our Peninsula Committee v. Monterey County Bd. ofSupervisors (2001) 87 Cal.App.4th 99,

117].) (See also Break Zone Billiards v. City of Torrance (2000) 81 Cal.App.4th 1205, 1244

["reasonable doubts must be resolved in favor of the decision of the agency."].)

Substantial evidence includes "facts, reasonable assumptions predicated upon facts, and

expert opinion supported by facts." (Pub. Res. Code § 21082.2(c).) "Argument, speculation,

unsubstantiated opinion or narrative" do not qualify as substantial evidence. (Guidelines §

15384(a); Pub. Res. Code § 21082.2(c).)

The burden is on Petitioners to demonstrate that no substantial evidence in the record

supports Respondents' decisions. (Citizensfor a Megaplex-Free Alameda v. City ofAlameda

(2007) 149 Cal.App.4th 91, 113 ["lt is Citizens' burden to demonstrate that there is not sufficient

evidence in the record to justify the City's action. [Citation omitted; italics in original.] To do so, an

appellant must set forth in its brief all the material evidence on the point, not merely its own

evidence. [Citation omitted] A failure to do so is deemed a concession that the evidence supports

the findings. [Citation omitted.]"]; Citizens Against Airport Pollution v. City ofSan Jose, supra,

227 Cal.App.4th at 798 [" 'The burden is on the appellant to show there is no substantial evidence
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to support the findings of the agency. [Citation.]' [Citation omitted.]," quoting American Canyon

Community Unitedfor Responsible Growth v. City ofAmerican Canyon (2006) 145 Cal.App.4th

1062, 1070].)

III. ANALYSIS

A. Proper Baseline

An Environmental Impact Report must establish the existing background against which

effects on the environment will be measured. This choice matters a lot in this case, because in

many areas the project would have less serious environmental impacts than the old petroleum

refinery. But it would have greater impacts than having no operating refinery at all. Accordingly,

for a number ofmatters, the discussion is greatly affected by the choice of baseline.

The CEQA Guidelines address the issue, in section 15125(a)(l); "environmental setting":

Generally, the lead agency should describe physical environmental conditions as

they exist at the time the notice of preparation is published, or if no notice ofpreparation is

published, at the time environmental analysis is commenced, from both a local and regional

perspective. Where existing conditions change or fluctuate over time, and where necessary

to provide the most accurate picture practically possible of the project's impacts, a lead

agency may define existing conditions by referencing historic conditions, or conditions

expected when the project becomes operational, or both, that are supported with substantial

evidence. In addition, a lead agency may also use baselines consisting of both existing

conditions and projected future conditions that are supported by reliable projections based

on substantial evidence in the record.
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Notably, the Guidelines allow use of "historic conditions," but only where "necessary to

provide the most accurate picture practically possible[.]" As one case has noted, "[a]n agency's

determination of the proper baseline for a project can be difficult and controversial, particularly

when the physical conditions in the vicinity of the project are subject to fluctuations[.]" (Cherry

Valley Pass Acres & Neighbors v. City ofBeaumont (2010) 190 Cal.App.4th 316, 337.) In Cherry

Valley, the court approved a baseline ofwater usage based on the amount permitted by a previous

judgment in litigation and actually used in the past, even though the actual current water usage on

the project site was far lower. In North County Advocates v. City ofCarlsbad (201 5) 241

Cal.App.4th 94, 105-106, the court allowed a project to renovate a shopping center to estimate the

baseline of traffic based on full occupancy of the pre-existing shopping center, even though it was

not fully occupied at the time and had not been for six years, because it had been fully occupied for

much of the previous thirty years. lt found that the baseline "was not merely hypothetical because

it was not based solely on Westfield's entitlement to reoccupy the building 'at any time without

discretionary action' but was also based on the actual historical operation of the space at full

occupancy" (1d. [emphasis in original].)

In Communities for a Better Environment v. South Coast Air Quality Management District

(2010) 48 Cal.4th 310, the Supreme Court addressed the baseline issue in the context of

modifications to a refinery. The issue was whether the proper baseline was the existing operational

level, or maximum allowable under permits. The court stated, "[w]e conclude the District's choice

of a baseline for NOx emissions was inconsistent with CEQA and the CEQA guidelines; the

District should have looked to the existing physical conditions, rather than to the maximum

permitted operation of the boilers." (1d., at 319.) As the court explained, "the impacts of a

proposed project are ordinarily to be compared to the actual environmental conditions existing at
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the time ofCEQA analysis, rather than to allowable conditions defined by a plan or regulatory

framework." (Id., at 321 .) There was no evidence that the facility ever operated at the maximum

capacity.

In Neighborsfor Smart Rail v. Exposition Metro Line Constr. Auth. (2013) 57 Cal.4th 439,

447, the agency used future conditions as the baseline, but the court found that the EIR must use

current conditions, unless special circumstances exist that would make it misleading. The agency

had used predicted 2030 traffic conditions, rather than present conditions. The court also indicated,

however, that an agency could consider the future projection, but could not use it as the baseline.

At least one case has interpreted Smart Rail "as applying only to baselines that use

hypothetical future conditions. Consequently, we conclude its principles do not apply to an

agency's decision about how to measure existing conditions when the activity creating those

conditions has fluctuated." (Association ofIrritated Residents v. Kern County Bd. 0fSupervisors

(2017) l7 Cal.App.5th 708, 730.) There, the issue was a refinery with long history, which had

"suspended" operations during bankruptcy but had a clear intention to continue refining at the site.

The city had used a baseline year of 2007, when the facility was operating, not 2010, when

operations were limited and emissions were zero. That case in turn relied on North County

Advocates v. City ofCarlsbad, supra, 241 Cal.App.4th at 97.

Accordingly, much of the dispute here addresses which scenario�the closed refinery or the

operating refinery�presents the more accurate picture. According to Petitioners, demand for

petroleum is down, and will stay down. Marathon and others have reduced their refining capacity.

(While Marathon faults Petitioners' briefing for simply referring to its own comments, the

comments themselves include evidence concerning the overall state of the petroleum refining

business on the west coast.) (AR 048438.) Petitioners argue that there is essentially no chance that
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the refinery would reopen. They rely at least in part on an article from a trade magazine asserting

that the closure is "permanent." (AR 147787.) Marathon disputes this, arguing that the reduction in

petroleum demand is temporary, and if the proposed project does not proceed, the refinery could

reopen when market conditions change. It argues that longer-term trends for petroleum demand

suggest an increase. (AR 081693.) It also points out that its permits remain valid, and the

extension of some of these permits required significant expenditures. (AR 048841 .) Indeed, in the

EIR, the County rejected the "no project" alternative saying "refinery operations would resume as

described in Section 2.4 of the Draft EIR." Marathon's public statements have been more

circumspect, e.g., "At this time, the duration of the idle period is unknown; however, it is our intent

to return to normal operations once demand levels support doing so." (AR 018697.) Nor is

accelerated depreciation of assets (or "exit costs related to the Martinez and Gallup refineries")

probative to the issue, especially given that it occurred in February of 2021. (AR 075235.)

The standard of review is important here. The issue is not reviewed de novo, but for

whether substantial evidence supports Respondents' conclusion that the previous operating level

more accurately reflects the likely conditions that would exist if the project did not go forward. As

the court stated in Cherry Valley, the decision is "quintessentially a discretionary determination of

how the existing physical conditions without the project could most realistically be measured,"

which is reviewed for substantial evidence. (Cherry Valley, supra (190 Cal.App.4th at 337 [citing

CBE, supra 48 Cal.4th at 328.) The court in Smart Rail also addressed the standard of review on

this issue, stating that CEQA imposes no " 'uniform. inflexible rule for determination of the

existing conditions baseline,' instead leaving to a sound exercise of agency discretion the exact

method ofmeasuring the existing environmental conditions upon which the project will operate."

(Smart Rail. supra, 57 Cal.4th at 452�453.) This issue was also addressed in Save Our Peninsula
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Committee v. Monterey County Bd. OfSupervisors (2001) 87 Cal.App.4th 99, 120, in which the

court stated that "if the determination of a baseline condition requires choosing between conflicting

expert opinions or differing methodologies, it is the function of the agency to make those choices

based on all of the evidence."

The operating history of the refinery is not disputed. As to the future, there is uncertainty

as to whether the refinery would have reopened if the proposed project had not gone forward. In

relative terms, the refinery operated for many years and was closed a short time. (In the Drafi EIR,

the county found that "use of a historical average over a specified period for Refinery crude oil

processing operations recognizes such fluctuations and allows for characterization of the overall

level of crude oil refining operations without singling out a specific moment in time when the

Refinery throughput volumes may have been unusually high or unusually low.") (AR 000142.)

But it did not address the issue of complete closure. In the Final EIR, the "Master Response" to

comments on the Draft EIR addressed the issue in detail. (AR48838.) Afier defending the use of

the five-year average (AR 0488840-41) it then addressed the issue of "currently suspended"

operations. It noted that Marathon had the option of restarting operations, because it had the

necessary permits, which had cost $9 million in 2021. It further determined that "a conclusion that

Marathon would not re-start petroleum processing at this specific site is speculative." The Master

Response cited California Energy Commission and U.S. Energy Information Administration data

that "support a contrasting scenario to re-start petroleum processing at the Refinery." (AR

048842.) Data showed increasing demand for liquid fuel, including diesel andjet fuel. Ultimately,

the County stated that "the demand for petroleum-based products appears to support the continued

operation of the Refinery should the Project not be implemented. Furthermore, Marathon has

continued to comply with all regulatory requirements and maintaining all permits necessary for
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crude oil refining, providing a path for continued operations if the project is not implemented."

(AR 048846.) The data cited in the Response to comments concerning petroleum demand and the

information concerning the maintenance of permits provide substantial evidence in support of this

determination. Accordingly, substantial evidence supports Respondents' determination to use a

baseline reflecting operation of the petroleum refinery, and Respondents did not abuse their

discretion in so choosing.

Petitioners also argue that the decision not to use the one-year average in 2019-2020 was an

error. (AR 143-145.) The EIR explained that the 2019-2020 average was not representative

because it included a half year of zero production. (AR 145.) Instead, the EIR chose a five-year

average for the baseline. (AR 145.) The EIR sufficiently explained why it did not use a one-year

average during 2019-2020. The numbers here are another way ofhighlighting Petitioners' main

point, which is that the refinery closed in 2020. As discussed above, there is substantial evidence to

support Respondent's determination to use a baseline reflecting operation of the petroleum

refinery.

B. Estimating Mix of Feedstocks

An EIR must have a proper description of the project. "[W]hether the EIR's project

description complied with CEQA's requirements, the standard of review is de novo. [Citations.]"

(stopthemillenniumhollywood. com v. City ofLos Angeles (2019) 39 Cal.App.5th l, 15.)

As part of the description of the Project, the EIR describes that the modified facility would

use a variety of different substances as inputs: "rendered fats, soybean and corn oil, and potentially

other cooking and vegetable oils, but excluding palm oil." (AR 000100.) It also noted that in the

future, "other biological fuel sources such as used cooking oils, and plant and animal processing
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by-products, may also be used as feedstock using substantially the same equipment and processes

as those proposed under the proposed Project." (AR 000135.)

Petitioners contend that which of these inputs are used, in what proportions, significantly

changes the environmental impacts of the project, specifically carbon emissions and hydrogen

usage (which leads to other GHG emissions). The record contains evidence that indicates that the

different feedstocks could lead to different emissions, and quantifies the difference between the

different types of feedstock as a general matter. (AR 048864-048868.)

In comments to the Drafi EIR, Petitioners argued that "processing emissions ofGHGs

should have been estimated in the Draft EIR for each potential project feedstock and product slate,

or range of product slates, proposed to be manufactured from it, including a reasonable worst-case

scenario." (AR 048467.) 1t does not, however, make any estimate of the likely mix of feedstocks

and the combined effect of the various mixtures. In response to comments, Respondents stated only

that "CEQA does not require speculation about future fuel sources that might materialize." (Id.)

The EIR should consider the relative mix of these inputs, to the extent it can be estimated,

but not if it would be speculative. The record, however, does not appear to contain substantial

evidence concerning the likely mixtures of feedstocks that would be used.

Petitioners contend that even if the actual mix cannot be predicted, a worst-case scenario

could be used. Use ofworst-case scenarios has been discussed in a number of cases.

stopthemillenniumhollywood. com, supra, 39 Cal.App.5th 1 rejected using worst-case

scenario where project description included different conceptual scenarios for development instead

of including the size, mass, or appearance of proposed buildings on the site. The court explained

that it was not enough that "the worst-case-scenario environmental effects have been assumed,

STATEMENT OF DECISION
-11 -

l

2

4

5

67009



10

11

12

l3

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

analyzed, and mitigated" and development does not exceed those mitigation measures. "CEQA's

purposes go beyond an evaluation of theoretical environmental impacts. 'If an EIR fails to include

relevant information and precludes informed decision making and public participation, the goals of

CEQA are thwarted and a prejudicial abuse of discretion has occurred.' [Citation.]"

(stopthemillermiumhollywood com v. City ofLos Angeles, supra, 39 Cal.App.5th at 18.)

In Citizensfor a Sustainable Treasure Island v. City and County ofSan Francisco (2014)

227 Cal.App.4th 1036 a worst-case type analysis was approved. There, the EIR included different

potential building development options, but with more detail than in

slopthemillenm'umhollywood com. The court in Treasure Island approved of "the ElR's focus on

the maximum impacts expected to occur at full buildout [because it] promoted informed decision

making, and evidences a good faith effort at forecasting what is expected to occur if the Project is

approved." (Id. at 1053, fn. 7.)

Respondents argue that this case is more like South ofMarket Community Action Network

v. City and County ofSan Francisco (2019) 33 Cal.App.5th 321 ("South ofMarket Community

Action"). There the ElR described a mixed-use development with two options for difl'erent

allocations of residential and ofiice space. The court rejected the argument that the project

description was insufficient. The court found that the project description "carefully articulated two

possible variations and fully disclosed the maximum possible scope of the project. The project

description here enhanced, rather than obscured, the information available to the public." (Id. at

333-334.)
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" ' "CEQA requires that an EIR make 'a good faith effort at full disclosure.' [Citation] 'An

EIR should be prepared with a sufficient degree of analysis to provide decisionmakers with

information which enables them to make a decision which intelligently takes account of

environmental consequences.'
" '(Save the El Dorado Canal v. El Dorado Irrigation Dist. (2022)

75 Cal.App.5th 239, 264 (El Dorado).) An EIR 'is required to study only reasonably foreseeable

consequences of' a project. (High Sierra Rural Alliance v. Count)» ofPlumas (2018) 29

Cal.App.5th 102, 125.) 'CEQA does not require an agency to assume an unlikely worst-case

scenario in its environmental analysis.' (Id. at p. 126.)" (East Oakland Stadium Alliance v. City of

Oakland (2023) 89 Cal.App.5th 1226, 1252.)

" '[A]n EIR is not required to engage in speculation in order to analyze a "worst case

scenario." '
(Napa Citizensfor Honest Government v. Napa County Bd. ofSupervisors (2001) 91

Cal.App.4th 342, 373, citing Towards Responsibility in Planning v. City Council (1988) 200

Cal.App.3d 671.)" (High Sierra Rural Alliance v. Count)» ofPlumas (2018) 29 Cal.App.5th 102,

122.)

Respondents point out CEQA permits a worst-case analysis in some situations. The cases

relied on by Respondents are both water supply cases and did not deal with an adequate project

description. (Cherry Valley Pass Acres & Neighbors v. City ofBeaumont (2010) 190 Cal.App.4th

316, 345; Western Placer Citizensfor an Agricultural and Rural Environment v. County ofPlacer

(2006) 144 Cal.App.4th 890, 908.)

It is possible that a worst-case analysis of the feedstocks would comply with CEQA,

however, such a worst-case analysis is not required. Instead, Respondents are required to make

good faith effort to include a description of the likely or reasonably foreseeable mixtures of

feedstock. Here the question is whether a description of the likely types of feedstocks constitutes a
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good faith effort at describing the feedstocks in the Project Description. Or whether Respondents

needed to do more by including various estimates of the likely amounts of feedstock. The Court

finds that including estimates on the likely amounts of feedstocks is unduly speculative given the

shifiing nature of the renewable feedstock market.

Furthermore, Petitioners have not shown that the failure to include more information on the

likely amounts of feedstocks negatively affected the analysis of the environmental impact from the

Project. The EIR's analysis of the greenhouse gas (GHG) emissions assumed the maximum

operating capacity of the hydrogen plant. (AR 115-1 16.) Thus, the specific amounts of feedstock

will not change the GHG emissions analysis. As discussed below, the Court finds that additional

discussion on how this Project will impact indirect land use changes would be too speculative.

Thus, a better estimate of the different types of feedstocks used at this facility will not change the

indirect land use analysis as more information on what this facility is likely to use will not change

the speculative nature of that analysis.

Finally, the Court must consider whether the odor mitigation analysis could be better with

an estimate as to the likely amounts of various feedstocks. It is worth noting here that certain

feedstocks, such as animal fats, are known to create more objectionable odors than plant-based

feedstocks. Yet, the EIR concluded that there would be potentially significant odor impacts from

the Project that could be reduced to less than significant with mitigation. More specific information

on the amounts of feedstocks would not change the analysis of the potential odor impacts. While

the Court finds that the EIR improperly deferred mitigation of the odor impacts, it is not convinced

that more information on the amounts of feedstocks is necessary for a properly drafied odor

mitigation measure.
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Therefore, the Court finds that the Project Description is sufficient and that the EIR is not

required to include additional information on the likely amounts of feedstocks.

C. Discussion ofGreenhouse Gas Emissions

Projects that emit significant amounts of greenhouse gases, such as C02, must identify the

emissions in the EIR. Petitioners assert that the EIR fails in two significant respects. First, while

the EIR estimates that GHG emissions will be 104,085.68 metric tons, in fact the amount of

emissions "is highly variable and depends on the feedstock's chemical composition." This, of

course, harkens back to Petitioners' earlier argument that the nature of the feedstock is not

sufficiently described. Likewise, Respondents and Marathon contend that the issue is too

speculative to warrant further study. It also relates to the "baseline" discussion, because Marathon

and Respondents contend that the emission estimates were calculated based on the previously

operating petroleum refinery, which included hydrogen plants operating at full capacity. Because

some portions of the facility will be shut down, those sources ofGHG emissions are eliminated.

Other parts of the facility will emit more GHGs. The net result is that the conversion will reduce

GHG emissions by over a million metric tons per year. (AR 000540.)

Respondents offer the following explanation: To process the feedstocks into fuel, one of the

steps requires the use of substantial amounts of hydrogen. Using hydrogen in the process requires

the combustion of natural gas, which results in emissions ofGHGs. Some feedstocks need more

hydrogen than others, thus, they could result in more GHG emissions. The needed hydrogen is

obtained through two hydrogen plants that are part of the refinery. According to Marathon,

however, the GHG estimates were made assuming that the hydrogen plants operate at maximum

capacity (because the availability of hydrogen limits the otherwise possible amount ofproduction).

STATEMENT OF DECISION
-15 _

l

2

3

4

5

67009



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Thus, if a mix of feedstocks that require more hydrogen were used, it would not increase the use of

hydrogen, it would reduce the processing capacity of the refinery.

Accordingly, Marathon contends that by assuming that the hydrogen plants are operating at

maximum capacity, it is effectively using a worst-case scenario, and therefore need not further

address how the mix of feedstocks will affect GHG emissions.

Petitioners' response to this argument is that Respondents never disclosed it in the EIR, but

only in the briefing, and therefore it cannot be considered at this point. (While this argument bears

some similarity to a "failure to exhaust administrative remedies" argument, it is different because

Respondents are not contesting the administrative decision.) There is authority, however, that if an

EIR fails to discuss an issue adequately, the problem cannot be "fixed" through discussion in briefs

(VineyardArea Citizens for Responsible Growth, Inc. v. Cit)» ofRancho Cordova (2007) 4O Cal.4th

412, 443; ["That a party's briefs to the court may explain or supplement matters that are obscure or

incomplete in the EIR, for example, is irrelevant, because the public and decision makers did not

have the briefs available at the time the project was reviewed and approved. The question is

therefore not whether the project's significant environmental effects can be clearly explained, but

whether they were."] [emphasis in original].) The entire record, including appendices, not just the

text of the EIR, is available for this purpose, however. (A Local & Regional Monitor v. City ofLos

Angeles (1993) 12 Cal.App.4th 1773, 1793; North Coast Rivers Alliance v. Marin Municipal Water

Dist. Bd ofDirectors (2013) 216 Cal.App.4th 614, 638.)

Was the "maximum emissions" contention disclosed in the record? Real Parties cite to

numerous places in the administrative record describing the sources of the GHG emissions and

estimating their amounts. (Rsp., at 34.) It does state that "due to limitations in the production of

the on-site hydrogen plant, the Refinery would have capacity to receive and process up to 48,000
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bpd of fresh renewable feedstock." (AR 000115-000116.) It does not offer the more lucid

narrative explanation offered by Respondents in the briefing, but it does establish that the GHG

estimates were made based on the maximum operating capacity of the hydrogen plant.

Respondents assert that Petitioners failed to exhaust administrative remedies on this issue.

Marathon argues that the "mix of feedstocks" issue was not raised with respect to the GHG

analysis. (It clearly was raised with respect to the "project description" issue.) Respondents claim

that in the administrative process, petitioners claimed only that "emissions should be calculated for

each type of feedstock," but never claimed that the EIR should calculate the actual mix of

feedstocks that would be used. (Rsp., at 33.)

The Comments ofCBE, et al. on the draft EIR (beginning at AR 080894) show that the

issue was raised at several points: (AR 080910: "the County was obligated to use available

information to estimate the likelihood of any given feedstock or combination of feedstocks will be

used."; "The DEIR should have developed scenarios (including a reasonable worst-case

scenario...) for likely feedstock mixes." AR 080944: "[T]he choice among project feedstocks itself

could result in significant emission impacts. Therefore, emissions from each potential feedstock

should be estimated in the EIR." AR 080955: "[T]he analysis fails to take into account the widely

differing air emissions impact associated with both different feedstocks and different product

slates. Those differences should have been factored into the reasonable worst-case scenario

analysis to address uncertainty as to the feedstocks what will be used[.]" Thus, Petitioners clearly

indicated that they sought either "the likelihood of any given feedstock or combination of

feedstocks will be used," likely "scenarios," or a worst-case scenario. This was sufiicient to

exhaust administrative remedies.
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D. Discussion of Indirect Land Use changes

CEQA requires that agencies consider the indirect changes in land use caused by projects,

but not if they are speculative. Indirect land use changes are cognizable under CEQA as a basis for

a finding that the project will significantly affect the environment, ifa sufficient showing is made.

(Muzzy Ranch C0. v. Solano County Airport Land Use Com. (2007) 41 Cal.4th 372, 383.)

Petitioners argue that the project will result in the conversion of existing lands that either lie fallow

or are used to grow other crops and instead will be used for growing crops that are used as

feedstock for the project. Some of these changes, particularly production of soybeans, involve

adoption ofmore intensive agricultural practices that consume more water and otherwise affect the

environment.

Accordingly, the CEQA Guidelines address the issue, requiring analysis of indirect land use

changes if they are "reasonably foreseeable." (CEQA Guidelines §§ 15064(d), 15358(a)(2).)

While many cases discuss this issue, typically the issue is raised in the context of displaced

physical development. As the Supreme Court stated, "a government agency may reasonably

anticipate that its placing a ban on development in an area of ajurisdiction may have the

consequence, notwithstanding existing zoning or land use planning, of displacing development to

other areas of the jurisdiction." (ld., at 383.) Nor does the fact that subsequent developments will

require further approvals automatically negate the requirement, although it is a factor that may be

considered. (Id., at 383 and 388.) As the court noted in Muzzy Ranch, "nothing inherent in the

notion of displaced development places such development, when it can reasonably be anticipated,

categorically outside the concern ofCEQA." (Id., [emphasis added].)
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The line between the two appears to be very fact-specific. In Stanislaus Audubon Society,

Inc. v. County ofStanislaus (1995) 33 Cal.App.4th 144, 158, the court considered whether

construction of a golf course could lead to residential development. The fact that those effects

(development ofhousing) would go through their own environmental review process did not avoid

the issue. There were no pending applications at the time. The county had stated that past

experience had shown that golf courses were "a catalyst which triggers requests for residential

development." (Id., at l6, 158.) As the court stated, "The record here clearly contains substantial

evidence supporting a fair argument the proposed country club may induce housing development in

the surrounding area. The fact that the exact extent and location of such growth cannot now be

determined does not excuse the County from preparation of an EIR." (Id.) The court went on to

note that the petition is not required to prove that the project "will have a growth-inducing effect or

to present evidence demonstrating it had already spurred growth in the surrounding area. To the

contrary, appellant is required only to demonstrate that the record contains substantial evidence

sufficient to support afair argument that the project may have a significant growth inducing

effect." (Id., at 152-153 [emphasis in original].)

In Aptos Council v. Count)» ofSanta Cruz (2017) 10 Cal. App.5th 266, 293, the court noted

the same standards, but reached a different result based on the facts in the record. The ordinance in

question changed standards for construction of hotels in a manner that was intended to encourage

more development. The court stated that "when evaluating the potential environmental impact of a

project that has growth-inducing effects, an agency is not excused from environmental review

simply because it is unclear what future developments may take place. It must evaluate and

consider the environmental effects of the 'most probable development pattems."' (Id., at 292-293,

quoting City ofAntioch v. Cit); Council (1986) 187 Cal.App.3d 1325, 1337.) Ultimately, however,
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the court concluded that while the ordinance reflected the County's "hope" that it would result in

more hotels, the record did not show that it was "reasonably foreseeable, rather than an 'optimistic

gleam in [the County's] eye." (ld., at 294.) Thus, it found that no Environmental Impact Report

was required.

In some instances, the foreseeability of the impact afiects not simply whether the issue must

be discussed, but the level of detail required. (Muzzy Ranch Co., supra, 41 Cal.4th at 388.)

The issue has been reviewed in other contexts, i.e., the California Air Resources Board's

"Low Carbon Fuels Standard Program, in which it analyzed the indirect effects of requiring

development of "biofuels." To be clear, that analysis does not substitute for any analysis required

in the consideration of this project. It does, however, provide some useful information in

determining the feasibility of ILUC analysis for this project. In response to comments to the Draft

EIR, the County recounted much of the Air Resources Board's efl'orts to analyze the problem. Its

solution was to give certain biofuels a "carbon intensity" score based on the extent to which the

particular feedstock generated carbon, including through "worldwide model for estimating land use

change impacts.[. . .] As a consequence, fuels produced from feedstock that results in greater land

use change are assigned a higher CI score, which acts as an economic disincentive to produce such

fuels as a substitute for petroleum-based fuels." (AR 048865.) As a result, the EIR addressed this

issue, but in a broad-brush way, highlighting the existing uncertainty, and ultimately concluding

that "the project would not have significant irretrievable impacts on land, forest, or agricultural

resources." (AR 048866.)

Petitioners argue that the Project will cause significant and unavoidable land use impacts.

Petitioners cite to three articles discussing potential land use changes caused by an increased

demand in bio feedstock. (AR 145865-145904; 1542427-152478; 68565-68564.) These articles
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explain that an increased demand for certain feedstocks may result in deforestation, which can have

a number of negative impacts including negative impacts on biodiversity and threatening food and

water security. (AR 68584.) Two of the articles note a particular problem with palm oil, however,

palm oil will not be used at the Marathon facility. (AR 145874, 152430.) One of the articles

explained that the International Panel on Climate Change rated certain feedstocks as having a high

risk of indirect land use changes. Based on that system, palm oil was identified as high risk while

soy was not. (AR 145874.)

In addition to these articles, Petitioners' point to the 2018 FEIR for proposed Amendments

to low carbon fuel standards and the alternative diesel fuels regulation, providing in this FEIR as

appendix D. (AR 46931-47334.) The 2018 FEIR explained that biofuel crop production may cause

more fuel-based agricultural and thus cause indirect land use where the loss of food-based

agriculture results in conversion of rangeland, grassland, forests, and other land uses to agriculture.

(AR 46998-46999.) The 2018 FEIR concluded there was a potentially significant impact on

indirect land use, but it could not be mitigated by the California Air Resources Board because

CARB had no authority over land use regulation. (AR 46999; 47026-27.)

Petitioners show that in general there may be some impacts on land use from an increase in

biofuels on a large scale. But Petitioners' evidence does not show that this Project will have a

significant impact on land use changes. In addition, much of Petitioners' cited evidence focuses on

the harmful effects of palm oil, which, as noted above, will not be used at this facility.

Petitioners also argue that Respondents failed to consider the cumulative impact of similar

projects on indirect land use changes.
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"The EIR must discuss cumulative impacts. (Guidelines, § 15130.) That is, the EIR must

discuss the impacts of the project over time in conjunction with past, present and reasonably

foreseeable future projects. (§ 21083; Guidelines, § 15130.) Guidelines section 15130, subdivision

(b) provides that '[t]he discussion of cumulative impacts shall reflect the severity of the impacts

and their likelihood of occurrence, but the discussion need not provide as great detail as is provided

of the effects attributable to the project alone. ...' Thus, an EIR which completely ignores

cumulative impacts of the project is inadequate. [Citation] But a good faith and reasonable

disclosure of such impacts is sufiicient. [Citation.]" (Fairview Neighbors v. County of

Ventura (1999) 70 Cal.App.4th 238, 245.)

"An agency's selection of the geographic area impacted by a proposed development,

however, falls within the lead agency's discretion, based on its expertise. (Guidelines, § 15130,

subd. (b)(3); City ofLong Beach v. Los Angeles Unified School Dist. (2009) 176 Cal.App.4th 889,

907.) Moreover, discussion of cumulative impacts in an EIR ' "should be guided by the standards

of practicality and reasonableness." '[Citation.] Absent a showing of arbitrary action, a reviewing

court must assume the agency has exercised its discretion appropriately. [Citation.]" (South of

Market Community Action Network v. City and County ofSan Francisco (2019) 33 Cal.App.5th

321, 338.)

ln Kings County Farm Bureau v. City ofHanford (1990) 221 Cal.App.3d 692 the court held

that the cumulative air quality impact analysis was insufficient because it only considered a portion

of the San Joaquin Valley. Initially, respondents had agreed to include the entire air basin in the

FEIR, but ultimately decided to keep the smaller area for the cumulative impact analysis without

providing an explanation. The court found that the FEIR was inadequate under CEQA because the

cumulative impacts did not include similar projects in the entire air basin. In reaching this
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conclusion, the coun noted that information on the excluded projects was available through several

sources. (Id. at 722-724.)

In Friends ofthe Eel River v. Sonoma Count}; Water Agency (2003) 108 Cal.App.4th 859

the court found the EIR for a water diversion project was inadequate because it did not consider the

cumulative impacts of another pending governmental action that could significantly affect water

supply.

The DEIR considered several other projects in the vicinity of the Project site (most within 2

miles). (AR 452-456.) The cumulative impact section included a discussion of the Phillips 66

Rodeo project, which involves transforming the Rodeo refinery into a facility that processes

renewable feedstocks, similar to the Project here. (AR 456.) The FEIR explained that it was

difficult to predict the cumulative indirect impacts raised in the comments (including land use). It

also explained that a discussion with more generality was appropriate when considering the

upstream impacts from the Project and similar projects, each with their own blend of feedstocks.

(AR 48870.)

Petitioners argue that the EIR should have considered the nearly 20 other renewable fuel

conversion projects in California and throughout the nation. (AR 82721-26; 152451.) Petitioners'

evidence shows several biofuel and biodiesel facilities in operation and planned. Approximately six

of these facilities are located in California, five in Southern California and one in Northern

California near Nevada. There are five facilities planned or under construction in California. The

only two in the Bay Area are the Marathon and Phillips 66 facilities. (AR 82725.) Here, the EIR

considered the Phillips 66 facility, which was arguably necessary for a proper cumulative impact

analysis. Given the similarity of the two projects, the relatively close proximity of the two projects

STATEMENT OF DECISION
-23 -

l

2

34567009



(approximately 10 miles) and the fact that the two projects (if they become operational) will be two

of the largest biodiesel facilities in California. The question here is whether Respondents were

required to go beyond Phillips 66 and consider other biodiesel facilities in California or perhaps the

entire nation.

The Court is concerned that on a statewide or nationwide scale, there may be some indirect

land use effects. Such effects were discussed in the 2018 FEIR. (AR 46998-46999.) The problem

here is where should the line be drawn? ln most of the cases cited by the parties, there was a clear

geographical boundary, which is near the Project site. Using a statewide boundary when

considering a change to a state law or regulation makes sense, but the Court is not convinced that

the same logic for requiring a statewide boundary applies to this Project.

Assuming that the Court is convinced that the EIR should have considered more biodiesel

or renewable fuel facilities in California, the Court is still concerned that the indirect land use

changes are too speculative. It does not appear practical for Respondents to estimate what the likely

mix of feedstocks will be at each facility. The Court finds that providing more analysis on the

indirect land use impacts would be too speculative and thus, the failure to include additional

analysis did not violate CEQA.

E. Deferral ofOdor Mitigation

Respondents argued that no odor mitigation was required because the Project is expected to

reduce odor impacts. The primary odor sources from petroleum refining were sour gas streams, the

sulfur recovery unit, the sulfuric acid plant, storage of crude oil and the wastewater treatment plant.

(AR 206.) Stopping oil refining will results in the eliminated of the sulfur-based facilities and the

storage of crude oil, which will eliminate those odors. (AR 206, 548.) The wastewater treatment
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plant will be upgraded to reduce odors from that plant. (AR 206.) Despite these improvements, the

EIR recognized that there is still a potential for odor impacts, including odors from the storage of

renewable feedstocks. (AR 206.) Ultimately, the DEIR found that the impact of odors is potentially

significant, but that with mitigation the impact would be reduced to less than significant. (AR 73,

206.) Since the DEIR concluded that the environmental impact from odors required mitigation to

be less than significant, the Court must consider whether the mitigation measures for odor are

sufficient.

Where an EIR identifies significant impacts from the project, it must also include feasible

mitigation measures for those impacts. (Pub. Res. Code § 21081 .6(b), CEQA Guidelines S

15126.4(a)(2).) Here, the EIR identified "objectionable odors" as "potentially significant." It then

identified a mitigation measure consisting of "the operational Odor Management Plan," which

"shall be developed and implemented upon commissioning of the renewable fuels processes,

intended to become an integrated part of daily operation of the facilities. While the EIR contains

other language referring to the 0MP preventing objectionable odors, and that it "shall outline

equipment that is in place and procedures that facility personnel shall use to address odor issues," it

identifies no actual mechanism or whether it would reduce or eliminate the odors in question.

Mitigation measures may be deferred where they "specify performance standards which

would mitigate the significant effect of the project and which may be accomplished in more than

one specified way." (CEQA Guidelines § 15126.4(a)(1)(B).) This is permissible where the agency

"commits itself to mitigation and lists the alternatives to be considered, analyzed and possibly

incorporated in the mitigation plan. [Citation.]" (Defend the Bay v. City ofIrvine (2004) 119

Cal.App.4th 1261, 1275.) As that court stated in more detail:
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" ' "[F]or [the] kinds of impacts for which mitigation is known to be feasible, but where

practical considerations prohibit devising such measures early in the planning process

(e.g., at the general plan amendment or rezone stage), the agency can commit itself to

eventually devising measures that will satisfy specific performance criteria articulated at

the time of project approval. Where future action to carry a project forward is

contingent on devising means to satisfy such criteria, the agency should be able to rely

on its commitment as evidence that significant impacts will in fact be mitigated.

[Citations.]"
'
[Citation.]" (Id. at 1275-76.) "On the other hand, an agency goes too far

when it simply requires a project applicant to obtain a biological report and then comply

with any recommendations that may be made in the report. [Citation.]" (Id. at 1275.)

In order to defer mitigation measures, the lead agency must find that the providing details

on a mitigation measure is "impractical or infeasible at the time the EIR was certified." (Preserve

Wild Santee v. City ofSantee (2012) 210 Cal.App.4th 260, 28]; see also CEQA Guidelines §

15126.4(a)(l)(B) and Save Agoura Cornell Knoll v. Cit}; ofAgoura Hills (2020) 46 Cal.App.5th

665, 687-688.)

Petitioners argue that the odor mitigation measure AQ-2 is an improperly deferred

mitigation because the County did not find that it was impractical or infeasible to include details of

the mitigation measure when the EIR was certified. Respondents has not shown how this threshold

requirement was met. The Court did not find the required finding in the EIR. Thus, as an initial

matter, the EIR fails to comply with CEQA because it has not shown that it was impractical or

infeasible to include the details odor mitigation measure at the time the EIR was certified.
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In addition to the threshold issue, a related question is whether there are feasible measures

to mitigate the odor, which are already known to exist, but simply can't be specified until more is

known about the odor problem.

Again, the issue here is tied to some degree to the selection of the proper baseline.

According to respondents, the odor problem will be less than it was when the refinery was in full

operation processing petroleum, because the biofuel feedstocks contain less sulfur and aromatic

hydrocarbons than petroleum, which are the main culprits in odor problems. (AR 048893.) They

also maintain that odor management practices were defined: installing carbon canisters, nitrogen

blanketing of storage tanks and use of the existing vapor recovery system, which would be

incorporated into required BAAQMD permits. (AR 000491 .) (The record doesn't give any

information on how well those techniques work, other than a diagram on AR 048893.)

What is a "significant" odor impact? It is not defined by airborne concentrations of a

pollutant, because it has a substantial subjective element. Thus, it is defined by the number of

confirmed complaints received, in this instance five complaints per year in the area, averaged over

three years.

In the Executive Summary of the Draft EIR the County noted that odors were "potentially

significant" and that the "Odor Management Plan shall be developed upon commissioning of the

renewable fuels processes intended to become an integrated part ofdaily operations at the Facility

and other sides, so as to prevent any objectionable offsite odors and effect diligent identification

and remediation of a potential objectional odors generated by the facility and associated sites."

(AR 000073.)
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One cement to the Draft EIR requested "examples of successful odor management

methods at existing biofuels production facilities and at slaughterhouses where animal fat is

rendered." The County responded that:

"The project will develop an odor control plan during the construction phase of the

project. Examples of successful odor control applications for both biofuels production and

slaughterhouses will be identified at that time. Odor management controls including, but

not limited to, carbon adsorption, incineration, biofilter use, and chemical scrubbing, all in

conjunction with a vapor recovery system and nitrogen blanketing of storage tanks are

being evaluated to determine the most effective and practicable method to reduce odors

from the storage tanks and loading and unloading activities. Examples of successfiil odor

control applications for biofuels production and slaughterhouses will be identified at that

time."

(AR 048971 .) The response then went on to provide over three pages of descriptions of various

odor mitigation measures, generally describing them, including a chart showing four major types of

odor control technologies, and identifying eight of their major characteristics. (AR 048892-95.)

The Court finds that the record does not show that there are feasible mitigation measures,

which could not be finished when the EIR was certified due to practical considerations. Therefore,

the Court finds that the County violated CEQA by allowing deferred mitigation for the odor

impacts without complying with CEQA Guidelines § 15126.4(a)( l )(B).

F. Request for Judicial Notice

Respondents' request for judicial notice is denied. The SEC filing was not part of the

proceedings below.
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IV. CONCLUSION

Accordingly, the Court's rulings on the issues are:

l. The County's decision to use an operating refinery as the baseline was supported by

substantial evidence in the record and was not an abuse of discretion;

2. The project description with respect to the mix of feedstocks was sufficient;

3. The discussion of Greenhouse Gas emissions was sufficient;

4. The discussion of Indirect Land Use Impacts was sufficient;

5. The discussion of cumulative Indirect Land Use Impacts was sufficient;

6. The discussion ofOdor Mitigation Measures was insufficient.

This matter will be remanded to the County for reconsideration of the odor mitigation

measure. The parties shall submit proposed writs and judgments by August 18, 2023. The parties

may also file and serve briefs of no more than ten pages double spaced addressing the issues below

by that date. No further hearings are anticipated.

(1) An Odor Management Plan was to be completed before the facility began processing

renewable fuels. Has that plan been completed? The parties may submit a copy of it

with a request forjudicial notice. The parties may also briefly address if the Odor

Management Plan is included in the EIR whether there are additional objections to the

odor mitigation measure.

(2) The Court is inclined to partially decertify the EIR as to the odor mitigation issue only.

The parties may address this issue.
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(3) Finally, the Court is not inclined to enjoin operations at the facility while the County

reconsiders the odor mitigation measure, but wants to ensure a prompt resolution of this

issue. The parties may address whether an injunction is appropriate here and a

reasonable timeline for the writ return.

Dated: Julfid2023 M (LW
HON. Bow/areal}. WEIL l
Judge of the Superior Court
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PHMSA Pipeline and Hazardous Materials Safety Administration 

PIG pipeline inspection gage 

PM10 particulate matter with a diameter of 10 microns or less 

PM2.5 particulate matter with a diameter of 2.5 microns or less 

POC precursor organic compounds 

PORTS Physical Oceanographic Real Time System 

PPV peak particle velocity 

PRC Public Resources Code 

Project or proposed Project Rodeo Renewed Project 

PSD Prevention of Significant Deterioration 
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PSM Process Safety Management 

PTU Pre-treatment Unit 

RCRA Resource Conservation and Recovery Act of 1976 

RFG refinery fuel gas 

RFS Renewable Fuel Standard 

RMP Risk Management Plan 

RMS root mean square 

RNA Regulated Navigation Areas 

ROG reactive organic gases 

RPS Renewables Portfolio Standard 

RWQCB Regional Water Quality Control Board 

SAFE Safer Affordable Fuel Efficient  

SB Senate Bill 

SCCAB South Central Coast Air Basin 

Section 106 Section 106 of the National Historic Preservation Act of 1966  

SEL sound exposure levels 

SF6 sulfur hexafluoride 

SFBAAB San Francisco Bay Area Air Basin 

SFEI San Francisco Estuary Institute 

SHAQMD Shasta County Air Quality Management District 

SJVAB San Joaquin Valley Air Basin 

SJVAPCD San Joaquin Valley Air Pollution Control District 

SPCC Spill Prevention, Control, and Countermeasure  

STU Sulfur Treatment Unit 

SVP Society of Vertebrate Paleontology  

SWPPP Storm Water Pollution Prevention Plan  

SWRCB State Water Resources Control Board 

TAC toxic air contaminant 

TCAPCD Tehama County Air Pollution Control District 

TCR Tribal Cultural Resources 

Trihydro Trihydro Corporation 

TSS traffic separation scheme 

UCO used cooking oil 

US United States 

USACE US Army Corps of Engineers 

USCG US Coast Guard 

USDOT US Department of Transportation 
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USEIA US Energy Information Administration 

USEPA US Environmental Protection Agency  

USFS US Forest Service 

USFWS US Fish and Wildlife Service 

USGS US Geological Survey 

VdB vibration decibels 

VOC volatile organic compounds 

VSR vessel speed reduction 

VTS vessel traffic service 

WestCAT Western Contra Costa County Transit Authority 

ZEV zero emission vehicle 
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Executive Summary 

This summary presents an overview of the proposed Rodeo Renewed Project, herein referred to as 
“Project” or “proposed Project.” This section also summarizes the alternatives to the proposed Project, 
areas of controversy, issues to be resolved by Contra Costa County, including the choice among 
alternatives and whether or how to mitigate significant impacts, and conclusions of the analysis contained 
in Chapter 4 of this Draft Environmental Impact Report (Draft EIR). For a complete description of the 
proposed Project, see Chapter 3, Project Description, and for a complete description of Project 
Alternatives, see Chapter 5, Alternatives Analysis. 

This Draft EIR addresses the environmental effects associated with the Project. The California 
Environmental Quality Act (CEQA) requires that local government agencies, prior to taking action on 
projects over which they have discretionary approval authority, consider environmental impacts of such 
projects. An EIR is a public document designed to provide the public, local, and state governmental 
agency decision-makers with an analysis of a project’s potential environmental impacts to support 
informed decision-making. 

This Draft EIR has been prepared pursuant to the requirements of CEQA and the state CEQA Guidelines 
to determine whether Project approval could have a significant impact on the environment. Contra Costa 
County, as the Lead Agency, has reviewed and revised, as necessary, the submitted drafts, technical 
studies, and reports to reflect its own independent judgment, including reliance on applicable County 
technical personnel and review of all technical subconsultant reports. Information for this Draft EIR was 
obtained from discussions with affected agencies; analysis of adopted plans and policies; review of 
available studies, reports, data, and similar literature in the public domain; and specialized environmental 
assessments (e.g., air quality including a health risk analysis, greenhouse gas (GHG) emissions, energy, 
noise and vibration, maritime risk assessment, and transportation and traffic). 

Project Summary 
Phillips 66 proposes to modify the existing Rodeo Refinery into a repurposed facility that would process 
renewable feedstocks into renewable diesel fuel, renewable components for blending with other 
transportation fuels, and renewable fuel gas. As a result of proposed modifications, the Rodeo Refinery 
would no longer process crude oil for petroleum-based fuels and would assist California in meeting its 
stated goals of reducing GHG emissions and ultimately transitioning to carbon neutrality.1 The Project 
would also provide a mechanism for complying with California’s Low-Carbon Fuel Standard and Cap-and-
Trade programs and the federal Renewable Fuels Standard, while continuing to meet regional market 
demand for transportation fuels.  

 
1  Governor Newsom’s Executive Order N-79-20 states: “clean renewable fuels play a role as California transitions to a 

decarbonized transportation sector” and “to support the transition away from fossil fuels consistent with the goals established in 
this Order and California’s goal to achieve carbon neutrality by no later than 2045, the California Environmental Protection 
Agency and the California Natural Resources Agency, in consultation with other State, local and federal agencies, shall expedite 
regulatory processes to repurpose and transition upstream and downstream oil production facilities...” The Governor’s Order also 
directs CARB to “develop and propose strategies to continue the State’s current efforts to reduce the carbon intensity of fuels 
beyond 2030 with consideration of the full life cycle of carbon. Additionally, the California Air Resources Board’s 
November 19, 2020, “California’s Greenhouse Gas Goals and Deep Decarbonization” presentation anticipates that biofuels will 
comprise 19 percent of the transportation “fuel” sector by 2045.” 
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Pre- and post-Project operational activities are shown in Table ES-1. Once the Project is operational, no 
crude oil would be processed at the Rodeo Refinery. As shown in Table 3-2, the Rodeo Refinery would no 
longer receive crude oil and gas oil at its Marine Terminal (35,000 barrels per day [bpd]) on a 12-month 
rolling average2) or from the pipelines connecting the Rodeo Refinery to the Santa Maria Site (70,000 bpd). 
The Rodeo Refinery would still receive gasoline and gasoline blendstocks (38,000 bpd, an increase over 
baseline of 28,000 bpd.  

Table ES-1. Rodeo Refinery Pre- and Post-Project Operational Activity 

 Baseline Post-Project 
Product Received   
Marine Terminal Crude and Gas Oil Received (1,000 bpd 12-month average) 35 0 

Pipeline Crude Received (1,000 bpd 12-month average) 70 0 

Renewable Feedstocks Received (1,000 bpd 12-month average)a  0  80 

Gasoline and Blendstocks Received (1,000 bpd 12-month average)  10  38 

Product Shipped 

Petroleum Products Shipped (1,000 bpd 12-month average) 121 40 

Renewable Fuels Shipped (1,000 bpd 12-month average) 0 67 

Treated Renewable Feedstock Shipped (1,000 bpd 12-month average) 0 25 

Mode of Transportation 

Tanker Vessels (calls/year) 80 201 

Barges (calls/year) 90 161 

Carbon Plant Site Rail (average railcars per week) 6.96 0 

Refinery Railcar Loading/Unloading Rack (average railcars per day) 4.7 16 

Santa Maria Site Rail (railcars per year) 409 0 

Refinery and Carbon Plant Truck Trips (roundtrips per year) 40,213 16,026 

Santa Maria Site Truck Trips (roundtrips per year) 13,008 0 

Rodeo Refinery Approximate Number of Employees and Contractors 650 650 
a. The facility currently has the capacity to produce approximately 12,000 bpd of renewable fuels from pretreated feedstocks using 

Unit 250, which was previously used to process petroleum-based feedstocks. However, renewable feedstocks and renewable 
fuels were not produced from U250 during the baseline period in 2019 and are not included in this table. 

Up to 80,000 bpd of renewable feedstocks would be received at the Rodeo Refinery and would be 
processed in the proposed Feed Pre-treatment Unit (PTU). The majority of the time, the feedstocks treated 
by the PTU would be processed onsite to produce renewable fuels. In situations where excess treated 
feedstock produced by the PTU is not processed onsite, this material could be exported from the Rodeo 
Refinery via the Marine Terminal. Project emissions associated with processing at the PTU would be 
correlated with how much material is being processed and handled, rather than the specific type of material. 

As shown on Table ES-1, once operational the Rodeo Refinery would supply up to 107,000 bpd of 
renewable fuels (67,000 bpd) and petroleum-based transportation fuels or gasoline (40,000 bpd). Of the 
67,000 bpd of renewable fuels that would be produced, 55,000 bpd would occur as a result of the Project. 
This amount would be in addition to the Rodeo Refinery’s existing capability (as of 2021) of producing 
12,000 bpd from pretreated feedstocks using Unit 250 (previously used to process petroleum-based 
feedstocks). However, renewable feedstocks and renewable fuels were not produced from Unit 250 

 
2  All bpd amounts are based on a 12-month rolling average, unless otherwise noted. 



Rodeo Renewed Project 
Draft Environmental Impact Report 

October 2021 Executive Summary   xxiii 

during the CEQA baseline period in 2019 (refer to Chapter 3, Project Description, Section 3.13, CEQA 
Baseline); therefore, Table ES-1 indicates “0” for “Renewable Fuels Shipped.”  

To maintain the current facility capability to supply regional market demand for transportation fuels, 
including renewable and conventional fuels, the Rodeo Refinery could receive, blend, and ship up to 
40,000 bpd of gasoline and gasoline blendstocks.  

Because the Project would discontinue processing crude oil at the Rodeo Refinery, other sites owned and 
operated by Phillips 66 located throughout the state would be affected. Therefore, the Project consists of 
activities at the following four sites: 

• Rodeo Site is within the Rodeo Refinery where the proposed modifications would occur. 

• Carbon Plant is within the Rodeo Refinery in nearby Franklin Canyon and would no longer be 
necessary. It would be demolished. 

• Santa Maria Refinery is located in San Luis Obispo County and would no longer be necessary to 
provide semi-refined feedstock to the Rodeo Refinery. It would be demolished. 

• Pipeline Sites collect crude oil for the Santa Maria Refinery and deliver semi-refined feedstock to 
the Rodeo Refinery and, therefore, would not be necessary. The pipelines would be cleaned and 
taken out of service, or sold 

Purpose of the EIR 
An EIR is the most comprehensive form of environmental documentation identified in the CEQA statute 
and in the CEQA Guidelines. EIRs are intended to provide an objective, factually supported, full-
disclosure analysis of the environmental consequences associated with a proposed project that has the 
potential to result in significant, adverse environmental impacts. 

This Draft EIR assesses the environmental effects associated with implementation of the proposed 
Project, as well as anticipated future discretionary actions and approvals. The main objectives of this 
document as established by CEQA Section 15002(a) are to:  

• Serve as an informational document to inform Contra Costa County’s decision-makers and the 
public generally of the significant environmental impacts of the Project;  

• Identify possible ways to minimize the significant effects and consider reasonable alternatives 
that could avoid or reduce one or more of the significant environmental effects that may be 
identified with respect to the Project;  

• Obligate Contra Costa County to impose measures identified in the EIR to avoid or mitigate 
potentially significant effects, whenever it is feasible to do so;  

• Grant Contra Costa County the right to approve the Project, despite identification of potential 
significant effects on the environment that cannot be mitigated due to economic, social, or other 
conditions; and 

• Provide meaningful public disclosure, in a timely and cost-effective manner, of the potential 
environmental effects that Contra Costa County’s considers to be significant. 

Areas of Controversy 
Contra Costa County issued a Notice of Preparation for the EIR December 21, 2020, for a 30-day review 
period. The Notice of Preparation was mailed to all federal, state, responsible, and trustee agencies 
involved in approving the project, as well as relevant local agencies and special districts with jurisdiction 
in the Project area. The mailing list also included organizations, members of the public, and local, 
regional, and state agencies who have expressed interest in participating in the CEQA process.  
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Twenty-six written letters were received during the public scoping period. In addition, Contra Costa 
County held one scoping meeting on January 20, 2021, during which 14 participants commented on the 
proposed Project.  

County staff reviewed all of the scoping comments, and prepared a summary of each comment to provide 
an overview of the range of comments provided, and to facilitate consideration of the comments by 
analysts during preparation of the EIR. The comment summaries seek to capture the essence of every 
comment in a way that is meaningful for EIR preparers such that the comment can be addressed in the 
EIR (see Appendix A of this Draft EIR). Issues addressed in the EIR include: 

• Public safety and health; 

• Increased hazards from marine, rail, and truck imports/exports; 

• Identification, sources, availability of renewable feedstocks; 

• Air quality and GHG impacts; 

• Continued use of crude oil and hydrogen throughput; 

• Project relationship to state-wide electrification goals; 

• Marine Terminal operations; 

• Water quality impacts; 

• Decommissioning and site remediation; 

• Appropriate baseline for analysis; 

• Appropriate No Project Alternative; 

• Operational effects of the Project on the Santa Maria Facility, Franklin Canyon Carbon Plant, and 
pipelines; 

• Alternatives to the Project; 

• Analysis of offsite Project components; 

• Consistency with local plans and regulations; and  

• Net carbon footprint. 

To the extent that these issues have environmental impacts and to the extent that analysis is required 
under CEQA, they are addressed in Chapters 4 through 6 of this Draft EIR. 

EIR Format 
This Draft EIR is organized into the following chapters: 

• Executive Summary: Provides an overview of the Proposed Project and the alternatives 
evaluated in the EIR, and a summary of the environmental impacts and mitigation measures. 

• Chapter 1, Introduction: Provides an overview of the EIR and CEQA process, identifies agency 
responsibilities, and identifies areas of controversy.  

• Chapter 2, Summary of Environmental Impacts: Provides a summary of impacts and 
mitigation measures identified in Chapter 4. 

• Chapter 3, Project Description: Provides the description of the proposed Project and 
background information.  
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• Chapter 4, Environmental Setting, Impacts, and Mitigation Measures: Contains descriptions 
of the environmental and regulatory setting for each resource topic and provides an assessment 
of the proposed Project’s environmental impacts. If required, mitigation measures are identified. 

• Chapter 5, Alternatives Analysis: Provides a description of the process used by the Contra 
Costa County to identify and select alternatives to be considered, describes each alternative, 
provides the analysis of alternatives, assesses the consistency of each alternative with the 
proposed Project objectives, and identifies the Environmentally Superior Alternative. 

• Chapter 6, CEQA Statutory Sections: Provides a discussion of other CEQA considerations 
related to the proposed Project, including cumulative impacts, impacts found not to be significant, 
significant irreversible environmental changes, and growth-inducing impacts.  

• Chapter 7, Report Preparation.  

• Chapter 8, References.  

• Appendix A, Notice of Preparation and Public Comments 

• Appendix B, Air Quality and Greenhouse Gas Emissions Technical Data, Project 
Consistency with 2017 Clean Air Plan 

• Appendix C, Maritime Risk Assessment 

− C-1. Maritime Risk Assessment for the P66 Rodeo Refinery Renewable Diesel Project 
(AcuTech May 2, 2021) 

− C-2. Rodeo Renewed Spill Modeling Report (ERM July 20, 2021) 

• Appendix D, Sea Level Rise and Climate Change Adaptation 

− D-1. San Francisco Bay Regional Water Quality Control Board, Water Code Section 13383, 
Order Requiring Submittal of Information on Climate Change Adaptation 

− D-2. Long-Term Flood Protection Report, Phillips 66 San Francisco Refinery 

• Appendix E, Noise Technical Data 

• Appendix F, Transportation Analysis 

Approach to Environmental Analysis 

Level of Analysis 
Under CEQA, a “project” subject to environmental review must be the “whole of an action” (CEQA 
Guidelines Section 15378(a)). This CEQA rule of analysis serves to ensure that a large project is not 
chopped up into many smaller ones, resulting in piecemeal or segmenting of environmental review and 
masking the full scope of project impacts. Courts have determined that an EIR must include analysis of 
the environmental effects of a future action if:  

• it is a reasonably foreseeable consequence of the initial project; and  

• the future action will be significant in that it will likely change the scope or nature of the initial 
project or its environmental effects.  

This standard involves determining whether the EIR has left out of the environmental analysis a “crucial 
element” or “integral part” of the project, without which the project cannot go forward (National Parks & 
Conservation Association v. County of Riverside [1996] 42 Cal. App. 4th 1505, 1519).  
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Project Level Approach 

A project-level EIR is described in Section 15161 of the CEQA Guidelines as one that examines the 
environmental impacts of a specific development project. A project-level EIR must examine all phases of 
the project, including construction, demolition, and operation and maintenance. Contra Costa County has 
determined that a project-level EIR fulfills the requirements of CEQA and is the appropriate level 
evaluation to address the potential environmental impacts of the proposed actions at the Rodeo Site and 
Carbon Plant Site, collectively called the Rodeo Refinery, the Santa Maria Site, and at the Pipeline Sites. 
Direct and indirect impacts of the Project are addressed in this EIR. 

Santa Maria Site Approach 

Demolition at the Santa Maria Site would be a direct consequence of the proposed Project. Therefore 
potential impacts of the demolition at the Santa Maria Site are addressed in this EIR. Demolition of the 
Santa Maria Site will undergo CEQA review by San Luis Obispo County because it has authority to 
determine whether or how to approve demolition and issue required county permits. The analysis is 
intended to provide both San Luis Obispo County and Contra Costa County, other governmental agencies, 
and the public with information necessary to understand the type of environmental impacts that could occur. 

In addition, the specific types and sources of renewable feedstock to be used by the Project cannot be 
determined at this time (refer to Chapter 3, Project Description, for detailed discussion). Therefore, the 
EIR addresses categories of renewable feedstocks that could be used by the Project, but not the sources. 

While the Santa Maria Refinery demolition activities are included in the EIR, future use and required level 
of remediation of the Santa Maria Site is unknown, and therefore not addressed in this EIR. Any potential 
future development of the Santa Maria Site, and the associated level of required remediation, is 
speculative at this time, and would be a separate project and evaluated in a separate CEQA process by 
San Luis Obispo County. The EIR acknowledges this uncertainty and incorporates these realities into the 
methodology to evaluate the environmental effects of demolition of the Santa Maria Refinery. 

Project Location 
The Phillips 66 Rodeo Refinery is located in unincorporated Contra Costa County, bordered by San Pablo 
Bay on the north and west, open land to the east and southeast, the town of Crockett and the NuStar 
Energy tank farm on the northeast, the Bayo Vista residential area of Rodeo to the southwest, and the 
residential enclave of Tormey, located east and adjacent to the Nustar Energy tank farm. The Rodeo 
Refinery comprises approximately 1,100 acres of land, but the Rodeo Site, where the main components 
of the Project would take place, is the 495-acre developed portion of the property northwest of 
Interstate 80. The remaining portion of the Rodeo Refinery, southeast of Interstate 80, consists of a tank 
farm, the Carbon Plant Site, and undeveloped land that serves as a buffer zone.  

Summary of Alternatives 
CEQA requires a lead agency to analyze a range of reasonable alternatives to a proposed project that 
could feasibly attain most of the basic objectives of the project while substantially reducing or eliminating 
significant environmental effects. The lead agency must identify an environmentally superior alternative 
among the alternatives and the project. 

The EIR should also identify any alternatives that were considered by the lead agency but were rejected 
as infeasible during the scoping process and briefly explain the reasons underlying the lead agency’s 
determination (CEQA Guidelines § 15126.6(c)). Section 5.1.4, Alternatives Considered but Dismissed 
From Further Consideration, addresses the following alternatives that were rejected as infeasible:  

• Continued Operation of Rodeo Refinery and Shut-Down of Santa Maria and Pipeline Sites;  

• Project without Gasoline Blending Element; 
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• Project at an Alternate Site; 

• Pretreated Feedstocks Only Alternative (No Pretreatment Unit);  

• Hydrogen Generation Technology Alternative; and 

• Decommission All Facilities. 

The following alternatives to the Project are evaluated in Chapter 5:  

• Alternative 1:  No Project Alternative  

• Alternative 2: Reduced Project Alternative 

• Alternative 3: Terminal-Only Alternative 

• Alternative 4:  No Temporary Increase in Crude Oil 

The characteristics of these four alternatives, as well as those of the Project, are summarized in 
Table ES-2. 

Table ES-2. Summary of Alternatives 

 Project 
No 
Project 

Reduced 
Project 

Terminal 
Only 

No Temporary 
Increase in 
Crude Oil 

 Product Processed (bpd) 

Renewable Feedstock Received/Processed 80,000 0 55,000 0 80,000 

Gasoline Blendstocks Received/Processed 38,000 115,000 38,000 0 38,000 

Existing Renewable Fuels Processed 13,000 13,000 13,000 0 13,000 

Product Produced (bpd) 

Renewable Fuels Produced/Shipped 55,000 0 50,000 

75,000 

55,000 

Existing Renewable Fuels Produced 12,000 12,000 12,000 12,000 

Conventional Fuels Produced/Shipped 40,000 100,000 40,000 40,000 

Mode of Transportationg 

Ships (annual visits) 201 80 165 70 201 

Barges (annual visits) 161 90 161 40 161 

Truck Trips (roundtrips/year) 16,026 53,221 11,230 0 16,026 

Railcars (per day) 16 5 16 8 16 

Employees 650 650 630 75 650 

Notes: 
a. No Project and Terminal Only Alternatives would transport blend stock and product by pipeline, marine vessel, and rail. 
b. The No Temporary Increase in Crude Oil Alternative at full buildout is identical to the Project; it differs only in the temporary 

change in throughput of crude oil during the construction period, and associated vessel calls, which is not reflected in this table. 
This difference, however, is described in the following discussion. 

c. Up to 25,000 bpd excess capacity of pre-treated feedstocks could be sold elsewhere. 
d. As explained in the Project Description, Section 3.7, Project Operation, the facility currently has the capacity to produce 

approximately 12,000 bpd of renewable fuels from pretreated feedstocks using Unit 250, which was previously used to process 
petroleum-based feedstocks. Unit 250 is not included in the Project as the Project does not propose any changes for Unit 250 and 
it would continue to produce 12,000 bpd of renewable fuels. Given that Unit 250 is not part of the Project, Unit 250 feedstock and 
production numbers are not included in this chart under the No Project Alternative.  

e. 70,000 bpd out of 115,000 bpd would arrive by pipeline, the rest would arrive through the Marine Terminal. 
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f. Blendstocks and product into the facility would arrive through the Marine Terminal and by rail, and products leaving the facility 
would be transported by pipeline and rail.  

g Reflects operations (not construction) of the Project and Alternatives. 

Environmentally Superior Alternative 
Identification of an environmentally superior alternative is required under CEQA. The purpose of 
identifying such an alternative is to examine ways to eliminate or substantially reduce significant adverse 
impacts to lower levels of significance.  

The Reduced Project Alternative would be the Environmentally Superior Alternative under CEQA. This 
alternative would meet or partially meet all but one of the Project objectives. The only objective not met is 
to maintain the facility’s current capacity to supply regional market demand for transportation 
fuels, including renewable and conventional fuels. The Reduced Project Alternative would not maintain 
the capacity to produce approximately 120,000 bpd to supply regional market demand for both renewable 
and conventional fuels, as it would provide an overall supply of 102,000 bpd (50,000 bpd of renewable 
fuels, 40,000 bpd of conventional fuels, and 12,000 bpd of existing capacity for renewable fuels). 
However, this alternative would reduce the number of annual marine vessels to 326 instead of 362, as 
proposed under the Project. Other elements of the Reduced Project would be identical to the Project, 
including demolition of the Carbon Plant and the Santa Maria Site, and cleaning and removal from active 
service of the Pipeline Sites.  

Because the Reduced Project Alternative would include two pre-treatment trains as opposed to three, and 
reduce the number of vessel calls at the Marine Terminal, impacts would be similar or lessened with the 
Reduced Project Alternative since less product is received and produced. Therefore, the Reduced Project 
Alternative is the Environmentally Superior Alternative. 

Summary of Project Impacts and Mitigation Measures 
Under CEQA, a significant impact on the environment is defined as a substantial, or potentially substantial, 
adverse change in any of the physical conditions within the area affected by the proposed Project. 

The proposed Project has the potential to generate significant environmental impacts. Table ES-3 
summarizes the conclusions of the environmental analysis contained in this Draft EIR by providing a table 
of impacts and mitigation measures identified. It is organized to correspond with the environmental issues 
discussed in Sections 4.2 through 4.17 addressing each Project phase including construction, demolition, 
and operation and maintenance.  

Issues to be Resolved 
Section 15123(b)(3) of the CEQA Guidelines require that an EIR identify issues to be resolved, including 
the choice among alternatives and whether or how to mitigate significant impacts. With regard to the 
proposed Project, the major issues to be resolved include decisions by Contra Costa County, as Lead 
Agency, related to: 

• Whether this Draft EIR adequately describes the environmental impacts of the proposed Project. 

• Whether the identified mitigation measures should be adopted or modified. 

• Whether there are other mitigation measures that should be applied to the proposed Project 
besides those identified in the Draft EIR. 

• Whether there are any alternatives to the proposed Project that would substantially lessen any of 
the significant impacts of the proposed Project and achieve most of the basic objectives.  

• Whether the benefits of the proposed Project outweigh the significant and unavoidable impacts 
that would occur. 
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Table ES-3. Summary of Determinations and Mitigation for Proposed Project 

Environmental Impacts
Construction and Demolition Transitional Operation and Maintenance

Rodeo Site Carbon Plant Site Santa Maria Site Pipeline Sites Rodeo Refinery Rodeo Site Carbon Plant Site Santa Maria Site Pipeline Sites

4.2 AESTHETICS
IMPACT 4.2-1
Would the project have substantially adverse effect on a scenic vista?

LTS NI NI NI NI LTS NI LTS NI

Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation n/a: Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a

4.3 AIR QUALITY
IMPACT 4.3-1
Would the project result in a cumulatively considerable net increase of any criteria pollutant for which the project 
region is nonattainment under an applicable federal or state ambient air quality?

LTSM LTSM LTS LTS LTSM NI NI NI NI 

Mitigation Measure: AQ-1 Mitigation Measure: AQ-1 Mitigation: None Mitigation: None Mitigation Measure: AQ-1 Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.3-2
Would the project result in operational emissions of criteria pollutants? 

LTSM LTSM LTS LTS LTSM LTS NI NI NI 

Mitigation Measure: AQ-2 Mitigation Measure: AQ-2 Mitigation: None Mitigation: None Mitigation Measure: AQ-2 Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.3-3
Would the project expose sensitive receptors to substantial pollutant concentrations?

LTS LTS LTS LTS LTS SU – Rail Transport 
Outside SFBAAB

LTS LTS LTS

Mitigation: None Mitigation: None Mitigation: None Mitigation: None Mitigation: None Mitigation: n/a Mitigation: one Mitigation: None Mitigation: None

IMPACT 4.3-4
Would the Project expose sensitive receptors to substantial pollutant concentrations?

LTS NI LTS NI NI LTS NI NI NI

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: na

IMPACT 4.3-5
Would the Project result in other emissions (such as those leading to odors) adversely affecting a substantial number 
of people?

LTS NI LTS LTS NI LTSM NI NI NI

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: None Mitigation: n/a Mitigation Measure: AQ-4 Mitigation: n/a Mitigation: n/a Mitigation: n/a

4.4 BIOLOGICAL RESOURCES 
IMPACT 4.4-1
Would the Proposed Project have a substantial adverse effect, either directly or through habitat modifications, on any 
species identified as a candidate, sensitive, or special-status species in local or regional plans, policies, or 
regulations, or by the California Department of Fish and Game or US Fish and Wildlife Service?

• Effects of Vessel Collisions (Ship Strikes)

NI NI NI NI LTSM LTSM NI NI NI

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation Measures: 
BIO-1a, BIO-1b

Mitigation Measures: 
BIO-1a, BIO-1b

Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.4-2
Would the Proposed Project have a substantial adverse effect, either directly or through habitat modifications, on any 
species identified as a candidate, sensitive, or special-status species in local or regional plans, policies, or 
regulations, or by the California Department of Fish and Game or US Fish and Wildlife Service? 

• Effects of Vessel Noise

NI NI NI NI LTS LTS NI NI NI

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: None Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.4-3
Would the Proposed Project have a substantial adverse effect, either directly or through habitat modifications, on any 
species identified as a candidate, sensitive, or special-status species in local or regional plans, policies, or 
regulations, or by the California Department of Fish and Game or US Fish and Wildlife Service? 

• Effects of Sediment Resuspension and Deposition

NI NI NI NI LTS LTS NI NI NI

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: None Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.4-4
Would the Proposed Project have a substantial adverse effect, either directly or through habitat modifications, on any 
species identified as a candidate, sensitive, or special-status species in local or regional plans, policies, or 
regulations, or by the California Department of Fish and Game or US Fish and Wildlife Service? 

• Effects of Vessel Cargo Loading/Offloading Accidental Oil Spills

NI NI NI NI SU SU NI NI NI

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation Measure: 
BIO-2, BIO-3

Mitigation Measure: BIO-
2, BIO-3

Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.4-5
Would the Proposed Project have a substantial adverse effect, either directly or through habitat modifications, on any 
species identified as a candidate, sensitive, or special-status species in local or regional plans, policies, or 
regulations, or by the California Department of Fish and Game or US Fish and Wildlife Service. 

• Effects of Introductions of Nonindigenous Invasive Species

NI NI NI NI SU SU NI NI NI

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation Measure: 
BIO-4a, BIO-4b

Mitigation Measure: BIO-
4a, BIO-4b

Mitigation: n/a Mitigation: n/a Mitigation: n/a
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IMPACT 4.4-6
Would the Project have a substantial adverse effect on federally protected wetlands as defined by Section 404 of the 
Clean Water Act (including but not limited to, marsh, vernal pool, coastal, etc.) through direct removal, filling, 
hydrological interruption, or other means?

NI NI NI NI LTS LTS NI NI NI

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: None Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.4-7
Would the Project have a substantial adverse effect on federally protected wetlands as defined by Section 404 of the 
Clean Water Act (including but not limited to, marsh, vernal pool, coastal, etc.) through direct removal, filling, 
hydrological interruption, or other means?

• Effects of Vessel or Cargo Offloading Accidental Oil Spills
• Effects of Introductions of Non-Indigenous Invasive Species

NI NI NI NI SU SU NI NI NI

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation Measure: 
BIO-5

Mitigation Measure: 
BIO-5

Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.4-8
Would the Project Interfere substantially with the movement of any native resident or migratory fish or wildlife species 
or with established native resident or migratory wildlife corridors or impede the use of native wildlife nursery sites? 

• Effects of Vessel Collisions (Ship Strikes)

NI NI NI NI LTSM LTSM NI NI NI

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation Measure: 
BIO-1a, BIO-1b

Mitigation Measure: 
BIO-1a, BIO-1b

Mitigation: n/a Mitigation: n/a Mitigation: n/a

• Effects of Vessel Noise 
• Effects of Vessel Sediment Resuspension and Deposition

NI NI NI NI LTS LTS NI NI NI

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: None Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.4-9
Would the Project Interfere substantially with the movement of any native resident or migratory fish or wildlife species 
or with established native resident or migratory wildlife corridors or impede the use of native wildlife nursery sites? 

• Effects of Vessel or Cargo Offloading Accidental Oil Spills

NI NI NI NI SU SU NI NI NI

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation Measure:
BIO-6

Mitigation Measure:  
BIO-6

Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.4-10
Would the Project Interfere substantially with the movement of any native resident or migratory fish or wildlife species 
or with established native resident or migratory wildlife corridors or impede the use of native wildlife nursery sites? 

• Effects of Introductions of Non-Indigenous Invasive Species

NI NI NI NI SU SU NI NI NI

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation Measure:
BIO-7

Mitigation Measure:
BIO-7

Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.4-11
Would the Project conflict with the provisions of an adopted Habitat Conservation Plan, Natural Community 
Conservation Plan, or other approved local, regional or state habitat conservation plan?

NI NI NI NI LTSM LTSM NI NI NI

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation Measure: 
BIO-8

Mitigation Measure: 
BIO-8

Mitigation: n/a Mitigation: n/a Mitigation: n/a

4.5 CULTURAL RESOURCES
IMPACT 4.5-1
Would the project cause a substantial adverse change in the significance of a historical resource as defined in CEQA 
Guidelines Section 15064.5?

LTS NI LTS NI NI NI NI NI NI 

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a 

IMPACT 4.5-2
Would the project cause a substantial adverse change in the significance of an archaeological resource pursuant to 
CEQA Guidelines Section 15064.5?

LTSM NI LTSM NI NI NI NI NI NI 

Mitigation Measure 
CUL-1

Mitigation: n/a Mitigation Measure:
CUL-1

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.5-3
Would the project disturb any human remains, including those interred outside of formal cemeteries?

LTSM NI LTSM NI NI NI NI NI NI 

Mitigation Measure:
CUL-2

Mitigation: n/a Mitigation Measure:
CUL-2

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a

4.6 ENERGY CONSERVATION
IMPACT 4.6-1
Would the Project result in potentially significant environmental impact due to wasteful, inefficient, or unnecessary 
consumption of energy resources, during project construction or operation?

LTS NI NI NI LTS LTS NI LTS LTS

Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: None Mitigation: None Mitigation: n/a Mitigation: None Mitigation: None

IMPACT 4.6-2
Would the Project conflict with or obstruct a state or local plan for renewable energy or energy efficiency?.

LTS NI LTS LTS NI LTS NI LTS LTS

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: None Mitigation: None

4.7 GEOLOGY / SOILS
IMPACT 4.7-1
Would the proposed project expose people or structures to potential substantial adverse effects, including the risk of 
loss, injury, or death involving:

ii. Strong seismic ground shaking.

LTSM NI NI NI NI NI NI NI NI 

Mitigation Measure:
GEO-1

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a



Rodeo Renewed Project
Draft Environmental Impact Report

NI = No impact — LTS = Less than significant impact — LTSM = Less than significant impact with mitigation — SU = Significant and unavoidable impact — n/a = not applicable
October 2021 Executive Summary   xxxi

Environmental Impacts
Construction and Demolition Transitional Operation and Maintenance

Rodeo Site Carbon Plant Site Santa Maria Site Pipeline Sites Rodeo Refinery Rodeo Site Carbon Plant Site Santa Maria Site Pipeline Sites

IMPACT 4.7-2
Would the project result in substantial soil erosion or the loss of topsoil?

LTS NI LTS NI LTS NI NI NI NI 

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.7-3
Would the proposed project expose people or structures to potential substantial adverse effects, including the risk of loss, 
injury, or death involving:

iii. Seismic-related ground failure, including liquefaction
Would the proposed project be located on a geologic unit or soil that is unstable, or that would become unstable as a 
result of the project, and potentially result in onsite or offsite landslide, lateral spreading, subsidence, liquefaction or 
collapse.

LTS LTS LTS NI NI NI NI NI NI 

Mitigation: None Mitigation: None Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.7-4
Would the proposed project be located on expansive soil, as defined in Table 18-1-B of the Uniform Building Code 
(International Conference of Building Officials 1994), creating substantial risks to life or property.

LTS NI LTS NI NI NI NI NI NI 

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a

4.8 GREENHOUSE GAS EMISSIONS
IMPACT 4.8-1
Would the project generate greenhouse gas emissions, either directly or indirectly, that may have a significant impact 
on the environment?

LTS LTS NI NI NI NI NI NI NI 

Mitigation: None Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.8-2
Project operations would decrease emissions of GHGs that could contribute to global climate change.

LTS NI NI NI NI NI NI NI NI 

Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.8-3
Would the Project conflict with an applicable plan, policy, or regulation adopted for the purpose of reducing the 
emissions of greenhouse gases?

LTS LTS LTS LTS LTS LTS LTS LTS LTS

Mitigation: None Mitigation: None Mitigation: None Mitigation: None Mitigation: None Mitigation: None Mitigation: None Mitigation: None Mitigation: None

4.9 HAZARDS / HAZARDOUS MATERIALS
IMPACT 4.9-1
Would the Project create a significant hazard to the public or the environment through the routine transport, use or 
disposal of hazardous materials?

LTS LTS LTS LTS LTS LTS NI NI NI 

Mitigation: None Mitigation: None Mitigation: None Mitigation: None Mitigation: None Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.9-2
Would the project create a significant hazard to the public or the environment through reasonably foreseeable upset 
and accident conditions involving the release of hazardous materials into the environment?

LTS NI LTS LTS SU Marine Vessel Spill SU Marine Vessel Spill LTS LTS LTS

Mitigation: none Mitigation: n/a Mitigation: none Mitigation: None Mitigation Measures:
HAZ -1, HAZ-2

Mitigation Measures: 
HAZ -1, HAZ-2

Mitigation: None Mitigation: None Mitigation: None

IMPACT 4.9-3
Would the Project be located on a site which is included on a list of hazardous materials sites compiled pursuant to 
Government Code Section 65962.5, and as a result, would it create a significant hazard to the public or the 
environment?

LTS NI LTS NI LTS LTS NI NI NI 

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: None Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.9-4
Would the Project impair implementation of or physically interfere with an adopted emergency response plan or 
emergency evacuation plan?

LTS NI LTS NI LTS LTS NI NI NI 

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: None Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.9-5
Would the Project expose people or structures, either directly or indirectly, to a significant risk of loss, injury or death 
involving wildfire?

LTS NI LTS NI LTS LTS NI NI NI 

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: None Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a

4.10 HYDROLOGY / WATER QUALITY
IMPACT 4.10-1
Would the Project violate any water quality standards or waste discharge requirements or otherwise substantially 
degrade surface or ground water quality?

LTS NI LTS NI SU Marine Vessel Spill SU Marine Vessel Spill NI NI NI 

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation Measures:
HAZ -1, HAZ-2

Mitigation Measures:
HAZ -1, HAZ-2

Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.10-2
Would the Project substantially decrease groundwater supplies or interfere substantially with groundwater recharge 
such that the project may impede sustainable groundwater management of the basin?

LTS NI LTS NI NI NI NI NI NI 

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a
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4.11 LAND USE / PLANNING           

IMPACT 4.11-1 
Would the Proposed Project conflict with any applicable land use plan, policy, or the regulation of an agency with 
jurisdiction over the project (including, but not limited to the general plan, specific plan, local coastal program, or 
zoning ordinance) adopted for the purpose of avoiding or mitigating an environmental effect? 

LTS NI LTS NI  NI LTS NI LTS NI  

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a 

4.12 NOISE / VIBRATION          

IMPACT 4.12-1 
Would the Project result in generation of a substantial temporary or permanent increase in ambient noise levels in 
the vicinity of the project in excess of standards established in the local general plan or noise ordinance, or 
applicable standards of other agencies? 

LTS LTS LTS NI  NI NI NI NI  NI  

Mitigation: None Mitigation: None Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a 

IMPACT 4.12-2 
Operation of the Project would not result in exposure of persons to noise levels in excess of standards established by 
Contra Costa County. 

LTS  NI  NI  NI  NI  NI NI  NI  NI  

Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a 

IMPACT 4.12-3 
Would the Project result in generation of excessive groundborne vibration or groundborne noise levels? 

LTS NI LTS NI  NI LTS NI  NI  NI  

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a 

4.13 TRANSPORTATION AND TRAFFIC          

IMPACT 4.13-1 
Project construction/demolition would temporarily increase peak-hour traffic volumes, and could result in inadequate 
emergency vehicle access. 

LTSM NI LTSM NI  NI NI  NI  NI  NI  

Mitigation  
Measure TRA -1 

Mitigation: n/a Mitigation  
Measure TRA -1 

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a 

IMPACT 4.13-2 
Would the project conflict or be inconsistent with CEQA Guidelines section 15064.3, subdivision (b)? 

LTS  NI  NI  NI  NI  NI NI NI  NI  

Mitigation: None  Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a 

IMPACT 4.13-3 
Would the Project result in a Conflict with a plan, ordinance or policy establishing measures of effectiveness for the 
performance of the circulation system, including transit, roadway, bicycle, and pedestrian facilities? 

LTS NI  NI  NI  NI  NI NI  NI  NI  

Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a 

IMPACT 4.13-4 
Cause substantial damage or wear of public roadways by increased movement of heavy vehicles? 

LTS NI  LTS NI  NI  NI NI NI  NI  

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a 

4.14 TRIBAL CULTURAL RESOURCES          

IMPACT 4.14-1 
Would the Proposed Project cause a substantial adverse change in the significance of a tribal cultural resource, 
defined in PRC Section 21074 as either a site, feature, place, cultural landscape that is geographically defined in 
terms of the size and scope of the landscape, sacred place, or object with cultural value to a California Native 
American tribe, and that is:  

a. Listed or eligible for listing in the California Register of Historical Resources, or in a local register of historical 
resources as defined in PRC Section 5020.1(k)? 

b. A resource determined by the lead agency, in its discretion and supported by substantial evidence, to be 
significant pursuant to criteria set forth in subdivision (c) of PRC Section 5024.1. In applying the criteria set forth in 
subdivision (c) of PRC Section 5024.1, the lead agency shall consider the significance of the resource to a 
California Native American tribe? 

LTSM NI LTSM NI  NI  NI  NI  NI  NI  

Mitigation Measures 
TCR-1, TCR-2,  
TCR-3, TCR-4 

Mitigation: n/a Mitigation Measures 
TCR-1, TCR-2,  
TCR-3, TCR-4 

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a 

4.15 WILDFIRE          

IMPACT 4.15-1 
A project located in or near state responsibility areas or lands classified as very high fire hazard severity zones would 
cause adverse impacts related to wildfires if it would: 

a. Substantially impair an adopted emergency response plan or emergency evacuation plan. 

LTS NI LTS NI  NI NI  NI  NI  NI  

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a 

IMPACT 4.15-2 
A project located in or near state responsibility areas or lands classified as very high fire hazard severity zones would 
cause adverse impacts related to wildfires if it would: 

c. Require the installation or maintenance of associated infrastructure (such as roads, fuel breaks, emergency 
water sources, power lines or other utilities) that may exacerbate fire risk or that may result in temporary or 
ongoing impacts to the environment. 

LTS NI LTS NI  NI NI  NI  NI  NI  

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a 
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4.16 SOLID WASTE
IMPACT 4.16-2

a. Would the project generate solid waste in excess of State or local standards, or in excess of the capacity of 
local infrastructure, or otherwise impair the attainment of solid waste reduction goals?

b. Would the project comply with federal, state, and local management and reduction statutes and regulations 
related to solid waste?

LTS NI LTS NI NI LTS NI LTS NI

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a
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Mitigation Measures 
Mitigation Measure AQ-1: Implement BAAQMD Basic Control Measures 

Construction contractors shall implement the following applicable BAAQMD basic control 
measures as best management practices (BMPs): 

• All exposed surfaces (e.g., parking areas, staging areas, soil piles, graded areas, and 
unpaved access roads) shall be watered two times per day.  

• All haul trucks transporting soil, sand, or other loose material offsite shall be covered.  

• All visible mud or dirt track-out onto adjacent public roads shall be removed using wet 
power vacuum street sweepers at least 2 times per day, not less than 4 hours apart, on 
San Pablo Avenue, between the refinery and Interstate 80, and on the access roads 
between the Carbon Plant and Highway 4. The use of dry power sweeping is prohibited.  

• All vehicle speeds on unpaved roads shall be limited to 15 miles per hour. 

• All roadways, driveways, and sidewalks to be paved shall be completed as soon as 
possible. Building pads shall be laid as soon as possible after grading unless seeding or 
soil binders are used.  

• Idling times shall be minimized either by shutting equipment off when not in use or 
reducing the maximum idling time to 2 minutes as recommended by the BAAQMD, and 
not to exceed 5 minutes as required by the California airborne toxics control measure 
Title 13, Section 2485 of the California Code of Regulations (CCR). Clear signage shall 
be provided for construction workers at all access points. 

• All construction equipment shall be maintained and properly tuned in accordance with 
manufacturer’s specifications.  

• All equipment shall be checked by a certified mechanic and determined to be running in 
proper condition prior to operation.  

• Post a publicly visible sign with the telephone number and person to contact at the Lead 
Agency regarding dust complaints. This person shall respond and take corrective action 
within 48 hours. The Air District’s phone number shall also be visible to ensure 
compliance with applicable regulations. 

Mitigation Measure AQ-2: Implement a NOx Mitigation Plan  
Phillips 66 shall prepare a NOx Mitigation Plan (NM Plan) prior to the issuance of construction-
related permits for site preparation. The purpose of the NM Plan is to document expected 
construction and transitional phase NOx emissions in detail; and, if necessary, to identify feasible 
and practicable contemporaneous measures to reduce aggregated construction and transition 
NOx emissions to below the BAAQMD’s 54 pounds per day threshold of significance.  

The NOx emissions estimate for the Project shall include consideration of readily available NOx 
construction and transition emission reduction measures, and/or other emission reduction 
actions, that shall be implemented during construction and transitional phase of the Project. The 
NM Plan shall describe the approximate amount of NOx emissions reductions that will be 
associated with each action and reduction measure on a best estimate basis. 

The NM Plan shall be submitted to the Contra Costa County Department of Conservation and 
Development and the BAAQMD for review and approval, or conditional approval based on a 
determination of whether the NM Plan meets the conditions described below. The NM Plan shall 
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include those recommended measures listed below needed to reduce the Project’s construction 
and transition NOx emissions to less than the BAAQMD’s threshold of significance.  

The NM Plan shall include a detailed description of the NOx emissions for all construction and 
transition activities based on BMPs and use data at the time of Project approval and current 
estimation protocols and methods. The plan shall, at a minimum, include the following elements:  

1.  Project Construction and Transition NOx Emissions – The Project’s construction and 
transition NOx emission estimates presented in the NM Plan will be based on the emission 
factors for off-road and on-road mobile sources used during construction and transition, over 
and above baseline, along with the incorporation of vehicle fleet emission standards. Project 
construction and transition NOx emission estimates will be based upon the final Project 
design, Project-specific traffic generation estimates, equipment to be used onsite and during 
transition, and other emission factors appropriate for the Project prior to construction. The 
methodology will generally follow the approach used in this Draft EIR and in Appendix B.  

2.  NOx Emission Reduction Measures – The NM Plan shall include feasible and practicable 
NOx emission reduction measures that reduce or contemporaneously offset the Project’s 
incremental NOx emissions below the threshold of significance. Planned emission reduction 
measures shall be verifiable and quantifiable during Project construction and transitional 
phase. The NM Plan shall be consistent with current applicable regulatory requirements. 
Measures shall be implemented as needed to achieve the significance threshold and 
considered in the following order: (a) onsite measures, and (b) offsite measures within the 
San Francisco Bay Area Air Basin. Feasible3 onsite and offsite measures must be 
implemented before banked emissions offsets (emission reduction credits) are considered in 
the NM Plan.  

a. Recommended Onsite Emission Reduction Measures: 

i. Onsite equipment and vehicle idling and/or daily operating hour curtailments; 

ii. Construction “clean fleet” using Tier 4 construction equipment to the maximum extent 
practicable; 

iii. Reductions in Vessel and/or Rail Traffic;  

iv. Other onsite NOx reduction measures (e.g., add-on NOx emission controls); or 

v. Avoid the use of Suezmax vessels to the maximum extent practicable. 

Additional measures and technology to reduce NOx emissions may become available during 
the Project construction and operation period. Such measures may include new energy 
systems (such as battery storage) to replace natural gas use, new transportation systems 
(such as electric vehicles or equipment) to reduce fossil-fueled vehicles, or other technology 
(such as alternatively-fueled emergency generators or renewable backup energy supply) that 
is not currently available at the project-level. As provided in the NM Plan, should such 
measures and technology become available and be necessary to further reduce emissions to 
below significance thresholds, Phillips 66 shall demonstrate to the Contra Costa County 
Department of Conservation and Development and BAAQMD satisfaction that such 
measures are as, or more, effective as the existing measures described above. 

 
3  For the purposes of this mitigation measure, “feasible” shall mean as defined under CEQA “capable of being accomplished in a 

successful manner within a reasonable period of time, taking into account economic, environmental, legal, social, and 
technological factors.” 
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b. Recommended Offsite Emission Reduction Measures:  

Phillips 66, with the oversight of the Contra Costa County Department of Conservation and 
Development and BAAQMD, shall reduce emissions of NOx by directly funding or 
implementing a NOx control project (program) within the San Francisco Bay Area Air Basin to 
achieve an annual reduction equivalent to the total estimated construction NOx emission 
reductions needed to lower the Project’s NOx impact below the 54 pound per day 
significance threshold. The offsite measures will be based on the NOx reductions necessary 
after consideration of onsite measures.  

To qualify under this mitigation measure, the NOx control project must result in emission 
reductions within the San Francisco Bay Area Air Basin that would not otherwise be achieved 
through compliance with existing regulatory requirements or other program participation. 
Phillips 66 shall notify Contra Costa County within six months of completion of the NOx 
control project for verification.  

3.  Annual Verification Reports – Phillips 66 shall prepare an Annual NM Verification Report in 
the first quarter of each year following construction or transitional phase activities, while 
Project construction activities at the site are ongoing. The reporting period will extend through 
the last year of construction. The purpose of the Report is to verify and document that the 
total Project construction and transitional phase NOx emissions for the previous year, based 
on appropriate emissions factors for that year and the effectiveness of emission reduction 
measures, were implemented.  

The Report shall also show whether additional onsite and offsite emission reduction 
measures, or additional NOx controls, would be needed to bring the Project below the 
threshold of significance for the current year. The Report shall be prepared by Phillips 66 and 
submitted to the Contra Costa County Department of Conservation and Development and the 
BAAQMD for review and verification. NOx offsets for the previous year, if required, shall be in 
place by the end of the subsequent reporting year. If Contra Costa County and the BAAQMD 
determine the report is reasonably accurate, they can approve the report; otherwise, Contra 
Costa County and/or the BAAQMD shall identify deficiencies and direct Phillips 66 to correct 
and re-submit the report for approval. 

Mitigation Measure AQ-3: Mitigation Pre-empted by Federal Law 

Mitigation Measure AQ-4: Implement Odor Management Plan 

During the 2-year construction phase of the Project, an Odor Management Plan (OMP) shall be 
developed and implemented upon commencement of the renewable fuels processes, which will 
become an integrated part of daily operations at the Rodeo Refinery. The purpose of the OMP is 
to prevent any offsite odors and effect diligent identification and remediation of any potential 
odors generated by the Project. The OMP shall outline equipment that is in place and procedures 
that facility personnel shall use to address odor issues, facility wide. The OMP would include 
evaluation of the overall system performance, identifying any trends to provide an opportunity for 
improvements to the plan, and updating the odor management and control strategies, as 
necessary. This plan would be retained at the facility for County or other government agency 
inspection upon request.  
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Mitigation Measure BIO-1a: Update Pre-Arrival Documents 

Phillips 66 shall update pre-arrival document materials and instructions sent to tank vessels 
agents/operators scheduled to arrive at the Marine Terminal with the following information and 
requests:  

• Available outreach materials regarding the Blue Whales and Blue Skies incentive 
program; 

• Whale strike outreach materials and collision reporting from NMFS;  

• Request extra vigilance by ship crews upon entering the Traffic Separation Scheme 
shipping lanes approaching San Francisco Bay and departing San Francisco Bay to 
aid in detection and avoidance of ship strike collisions with whales;  

• Request compliance to the maximum extent feasible (based on vessel safety) with the 
10 knot voluntary speed reduction zone.  

• Encourage participation in the Blue Whales and Blue Skies incentive program.  

Mitigation Measure BIO-1b:  California Department of Fish and Wildlife (CDFW) and 
Research Sturgeon Support  

Phillips 66 will conduct and support the following activities to further the understanding of vessel 
strike vulnerability of sturgeon in San Francisco and San Pablo Bay.  

Coordinate with CDFW and Research Sturgeon to ensure appropriate messaging on information 
flyers suitable for display at bait and tackle shops, boat rentals, fuel docks, fishing piers, ferry 
stations, dockside businesses, etc. to briefly introduce interesting facts about the sturgeon and 
research being conducted to learn more about its requirements and how the public’s observations 
can inform strategies being developed to improve fisheries habitat within the estuary. 

Mitigation Measure BIO-2: Implement Mitigation Measures HAZ-1 and HAZ-2. 

Mitigation Measure BIO-3: Update and Review Facility Response Plan and Spill 
Prevention, Control, and Countermeasure Plan with OSPR 

• The Facility Response Plan and Spill Prevention, Control, and Countermeasure 
(SPCC) Plan shall be updated to address the change in proposed feedstocks. Phillips 
66 will consult with OSPR during update of the SPCC Plan, especially adequacy of 
booms at the Marine Terminal to quickly contain a spill of renewable feedstocks.  

• In accordance with CCR Title 14, Chapter 3, Subchapter 3, several types of drills are 
required at specified intervals. Due to the potential for rapid dispersion of biofuels and 
oils under high energy conditions, Phillips 66 shall increase the frequency of the 
following drills to increase preparedness for quick response and site-specific 
deployment of equipment under different environmental conditions.  

− Semi-annual equipment deployment drills to test the deployment of facility-owned 
equipment, which shall include immediate containment strategies, are required on a 
semiannual pass/fail basis – if there is fail during first six months, then another drill is 
required. Phillips 66 will require that both semi-annual drills are conducted and 
schedule them under different tide conditions.  

− An OSRO field equipment deployment drill for on-water recovery is required at least 
once every three years. Phillips will increase the frequency of this drill to annual. 

− CDFW-OSPR shall be provided an opportunity to help design, attend and evaluate 
all equipment deployment drills and tabletop exercises. To ensure this, Phillips 66 
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shall schedule annual drills during the first quarter of each year to ensure a spot on 
OSPR’s calendar.  

Mitigation Measure BIO-4a:  Prohibit Ballast Water Exchange 

• Phillips 66 shall prohibit vessels from ballast water exchange at the Marine Terminal.  

Mitigation Measure BIO-4b:  Update Pre-Arrival Documentation 

• Phillips 66 shall update pre-arrival document materials and instructions sent to tank 
vessels agents/operators to ensure they are advised prior to vessel departure of 
California’s Marine Invasive Species Act and implementing regulations pertinent to 
(1) ballast water management, and (2) biofouling management. Additionally, Phillips 
66 will request that vessel operations provide documentation of compliance with 
regulatory requirements (e.g., copy of ballast water management forms and logs of 
hull husbandry cleaning/inspections).  

Mitigation Measure BIO-5: Implement Mitigation Measures BIO-4 

Mitigation Measure BIO-6:  Implement Mitigation Measures BIO-2 (HAZ-1 and HAZ-2) 
and BIO-3 

Mitigation Measure BIO-7: Implement Mitigation Measures BIO-2 (HAZ-1 and HAZ-2) 
and BIO-3 

Mitigation Measure BIO-8:  Implement Mitigation Measures BIO-1 to BIO-4.  

Mitigation Measure CUL-1:  Inadvertent Discovery of Archaeological Resources 

• Pursuant to CEQA Guidelines Section 15064.5(f), “provisions for historical or unique 
archaeological resources accidentally discovered during construction” shall be instituted. 
In the event that any cultural resources are discovered during ground-disturbing 
activities, all work within 100 feet of the find shall be halted and Phillips 66 shall consult 
with the County and a qualified archaeologist (as approved by the County) to assess the 
significance of the find pursuant to CEQA Guidelines Section 15064.5. If any find is 
determined to be significant, representatives of the County and the qualified 
archaeologist would meet to determine the appropriate course of action.  

• Avoidance is always the preferred course of action for archaeological sites. In 
considering any suggestion proposed by the consulting archaeologist to reduce impacts 
to archaeological resources, the County would determine whether avoidance is feasible 
in light of factors such as the nature of the find, project design, costs, and other 
considerations. If avoidance is infeasible, other appropriate measures (e.g., data 
recovery, interpretation of finds in a public venue) would be instituted. Work may 
proceed on other parts of the Project site while mitigation for archaeological resources is 
carried out. All significant cultural materials recovered shall be, at the discretion of the 
consulting archaeologist, subject to scientific analysis, professional museum curation, 
and documented according to current professional standards. 

Mitigation Measure CUL-2:  Inadvertent Discovery of Human Remains 

• The treatment of human remains and associated or unassociated funerary objects 
discovered during any ground-disturbing activity shall comply with applicable state law. 
Project personnel shall be alerted to the possibility of encountering human remains 
during Project implementation, and apprised of the proper procedures to follow in the 
event they are found. State law requires immediate notification of the County coroner, in 
the event of the coroner’s determination that the human remains are Native American, 
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notification of the California Native American Heritage Commission (NAHC), which 
would appoint a Most Likely Descendent (MLD) (PRC Section 5097.98). The MLD would 
make all reasonable efforts to develop an agreement for the treatment, with appropriate 
dignity, of human remains and associated or unassociated funerary objects (CEQA 
Guidelines Section 15064.5[d]).  

• The agreement shall take into consideration the appropriate excavation, removal, 
recordation, analysis, custodianship, curation, and final disposition of the human remains 
and associated or unassociated funerary objects. The PRC allows 48 hours to reach 
agreement on these matters. If the MLD and the other parties do not agree on the 
treatment and disposition of the remains and funerary objects, Phillips 66 shall follow 
PRC Section 5097.98(b), which states that “the landowner or his or her authorized 
representative shall reinter the human remains and items associated with Native 
American burials with appropriate dignity on the property in a location not subject to 
further subsurface disturbance.” 

Mitigation Measure GEO-1:  Comply with Geotechnical Report 

Phillips 66 shall comply with and implement all of the following measures designed to reduce 
potential substantial adverse effects resulting from strong seismic ground shaking: 

• A California licensed geotechnical engineer or engineering geologist shall perform a 
comprehensive geotechnical investigation of all Project facilities based on adequate 
subsurface exploration, laboratory testing of selected samples, and engineering/geologic 
analysis of the data gathered. The information shall be compiled and presented as a 
geotechnical report that provides an evaluation of potential seismic and geologic 
hazards, including secondary seismic ground failures, and other geologic hazards, such 
as landslides, expansive and corrosive soils, and provides current California Building 
Code seismic design parameters, along with providing specific standards and criteria for 
site grading, drainage, berm, and foundation design. 

• For construction requiring excavations, such as foundations, appropriate support and 
protection measures shall be implemented to maintain the stability of excavations and to 
protect construction worker safety. Where excavations are adjacent to existing 
structures, utilities, or other features that may be adversely affected by potential ground 
movements, bracing, underpinning, or other methods of support for the affected facilities 
shall be implemented. 

• Recommendations in the approved geotechnical report shall be incorporated into the 
design and construction specifications and shall be implemented during build-out of the 
Project. 

• The Project geotechnical engineer shall provide observation and testing services during 
grading and foundation-related work, and shall submit a grading completion report to the 
County prior to requesting the final inspection. This report shall provide full 
documentation of the geotechnical monitoring services provided during construction, 
including the testing results of the American Society for Testing and Materials. The Final 
Grading Report shall also certify compliance of the as-built Project with the 
recommendations in the approved geotechnical report. 
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Mitigation Measure HAZ-1: Implement Release, Monitoring and Avoidance Systems 

The following actions shall be completed by Phillips 66 prior to Project operations, including the 
transitional phase, and shall include routine inspection, testing and maintenance of all equipment 
and systems conducted in accordance with manufacturers’ requirements. Of note, the Marine 
Terminal has a remote release system that can be activated from a single control panel or at 
each quick-release mooring hook set. The central control system can be switched on in case of 
an emergency necessitating a single release of all mooring lines.  

Remote Release Systems  

• Provide and maintain mooring line quick release devices that shall be able to be 
activated within 60 seconds. 

• These devices shall be capable of being engaged by electric/push button release 
mechanism and by integrated remotely-operated release system.  

• Document procedures and training for systems use and communications between 
Marine Terminal and vessel operator(s).  

• Routine inspection, testing and maintenance of all equipment and systems in 
accordance with manufacturers’ recommendations and necessity are required to ensure 
safety and reliability. 

This measure would allow a vessel to leave the Marine Terminal as quickly as possible in the 
event of an emergency (fire, explosion, accident, or tsunami that could lead to a spill). In the 
event of a fire, tsunami, explosion, or other emergency, quick release of the mooring lines within 
60 seconds would allow the vessel to quickly leave the Marine Terminal, which could help prevent 
damage to the Marine Terminal and vessel and avoid and/or minimize spills. This may also help 
isolate an emergency situation, such as a fire or explosion, from spreading between the Marine 
Terminal and vessel, thereby reducing spill potential. The above would only be performed in a 
situation where transfer connections were already removed and immediate release would not 
further endanger terminal, vessel and personnel. 

Tension Monitoring Systems  

• Provide and maintain Tension Monitoring Systems to effectively monitor all mooring line 
and environmental loads, and avoid excessive tension or slack line conditions that could 
result in damage to the Marine Terminal structure and/or equipment and/or vessel 
mooring line failures. 

• Line tensions and environmental data shall be integrated into systems that record and 
relay all critical data in real time to the control room, Marine Terminal operator(s) and 
vessel operator(s). 

• System shall include, but not be limited to, quick release hooks only (with load cells), 
site-specific current meter(s), site-specific anemometer(s), and visual and audible alarms 
that can support effective preset limits and shall be able to record and store monitoring 
data.  

• Document procedures and training for systems use and communications between 
Marine Terminal and vessel operator(s). 
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• Routine inspection, testing and maintenance of all equipment and systems in 
accordance with manufacturers’ recommendations and necessity are required to ensure 
safety and reliability. 

• Install alternate technology that provides an equivalent level of protection. 

The Marine Terminal is located in a high-velocity current area and currently has only limited 
devices to monitor mooring line strain and integrated environmental conditions. Updated 
MOTEMS Terminal Operating Limits (TOLs), including breasting and mooring, provide mooring 
requirements and operability limits that account for the conditions at the terminal. The upgrade to 
devices with monitoring capabilities can warn operators of the development of dangerous 
mooring situations, allowing time to take corrective action and minimize the potential for the 
parting of mooring lines, which can quickly escalate to the breaking of hose connections, the 
breakaway of a vessel, and/or other unsafe mooring conditions that could ultimately lead to a 
petroleum product spill. Backed up by an alarm system, real-time data monitoring and control 
room information would provide the Terminal Person-In-Charge with immediate knowledge of 
whether safe operating limits of the moorings are being exceeded. Mooring adjustments can be 
then made to reduce the risk of damage and accidental conditions.  

Allision Avoidance Systems 

• Provide and maintain Allision Avoidance Systems (AASs) at the Marine Terminal to 
prevent damage to the pier/wharf and/or vessel during docking and berthing operations. 
Integrate AASs with Tension Monitoring Systems such that all data collected are 
available in the Control Room and to Marine Terminal operator(s) at all times and vessel 
operator(s) during berthing operations. The AASs shall also be able to record and store 
monitoring data.  

• Document procedures and training for systems use and communications between 
Marine Terminal and vessel operator(s). 

• Routine inspection, testing and maintenance of all equipment and systems in 
accordance with manufacturers’ recommendations and necessity are required to ensure 
safety and reliability. 

The Marine Terminal has a continuously manned marine interface operation monitoring all 
aspects of the marine interface. The Automatic Identification System is monitored through 
TerminalSmart and provides a record of vessel movements. The Marine Terminal has a 
compliant AAS which is not required for MOTEMS compliance so long as MOTEMS TOLs are 
followed.  

Monitoring these factors would ensure that all vessels can safely berth at the Marine Terminal and 
comply with the minimum standards required in the MOTEMS. Excessive surge or sway of vessels 
(motion parallel or perpendicular to the wharf, respectively) and/or passing vessel forces may result 
in sudden shifts/redistribution of mooring forces through the mooring lines, which can quickly 
escalate to the failure of mooring lines, breaking of loading arm connections, the breakaway of a 
vessel, and/or other unsafe mooring conditions that could ultimately lead to a spill. 

Mitigation Measure HAZ-2:  USCG Ports and Waterways Safety Assessment (PAWSA) 
Workshops, Spill Response and Pilotage Requirements 

• Phillips 66 shall participate in the USCG’s PAWSA workshops for the San Francisco Bay 
Area (Bay Area) to support overall safety improvements to the existing Vessel Traffic 
Service in the Bay Area or approaches to the bay if such workshops are conducted by 
the USCG during the life of the lease.  
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• Spill Response to Vessel Spills. Phillips 66 shall respond to any spill near the Marine 
Terminal from a vessel traveling to or from the Marine Terminal or moored at the Marine 
Terminal as if it were its own, without assuming liability, until such time as the vessel’s 
response organization can take over management of the response actions in a 
coordinated manner. 

• For all tankers and barges, Phillips 66 shall require that pilotage is utilized while 
transiting the Bay Vessels 300 GRT or larger and will cooperate in meeting 
USCG/NOAA VSR program to keep speed limited to 10 knots in the Bay and lower upon 
approach to the Marine Terminal due to tug escort speed limitations. 

Vessel owners/operators are responsible for spills from their tankers. Tanker and barge 
owners/operators are required by federal and state regulations to demonstrate that they have, or 
have under contract, sufficient response assets to respond to worst-case releases. Tankers and 
barges operating in United States and California waters must certify that they have the required 
capability under contract. All terminals are under contract with one or more OSRO to respond to 
spills with all the necessary equipment and manpower to meet the response requirements dictated 
by regulations. This mitigation would further reduce the risk of spills in the San Francisco Bay or 
near approaches to the bay by requiring participation in USCG Ports and Waterways Safety 
Assessment workshops for the Bay Area to improve transit issues and response capabilities in 
general, and to support overall safety improvements to the existing VTS in the future.  

While vessel owners/operators are responsible for their spills, if a spill were to occur near the 
Marine Terminal, Phillips 66 and its contractors may be in a better position to provide immediate 
response to a spill using their own equipment and resources, rather than waiting for mobilization 
and arrival of the vessel’s response organization. The Phillips 66 staff is fully trained to take 
immediate action in response to spills. Such action could result in a quicker response and more 
effective control and recovery of spilled product. This mitigation would also require Phillips 66 to 
respond to any spill from a vessel traveling in the San Francisco Bay to or from the Marine 
Terminal or moored at its wharf, without assuming liability, until the vessel’s response 
organization can take over management of the response actions in a coordinated manner. This 
requirement would further limit the potential for impacts from spills in the San Francisco Bay from 
vessels calling at the Marine Terminal. 

In addition, Phillips indicates that it is their policy to utilize pilots for all tankers and barges while 
within the bay, even if the tanker or barge is under the required size requirements, and to limit 
vessels speeds below the required maximum. This mitigation ensures that all tankers and barges 
utilize pilots and speed limits in order to reduce the probability of groundings, collisions or allisions. 

Mitigation Measure TRA-1: Implement a Traffic Management Plan.  

Prior to issuance of grading and building permits, Phillips 66 shall submit a Traffic Management 
Plan for review and approval by the Contra Costa County Public Works Department. At a 
minimum the following shall be included: 

• The Traffic Management Plan shall be prepared in accordance with the most current 
California Manual on Uniform Traffic Control Devices, and will be subject to periodic 
review by the Contra Costa County Public Works Department throughout the life of all 
construction and demolition phases.  

• Truck drivers shall be notified of and required to use the most direct route between the 
site and the freeway;  

• All site ingress and egress shall occur only at the main driveways to the Project site; 

• Construction vehicles shall be monitored and controlled by flaggers; 
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• If during periodic review the Contra Costa County Public Works Department, or the 
Department of Conservation and Development, determines the Traffic Management Plan 
requires modification, Phillips 66 shall revise the Traffic Management Plan to meet the 
specifications of Contra Costa County to address any identified issues. This may include 
such actions as traffic signal modifications, staggered work hours, or other measures 
deemed appropriate by the Public Works Department.  

• If required, Phillips 66 shall obtain the appropriate permits from Caltrans for the 
movement of oversized or excessive load vehicles on state-administered highways 

Mitigation Measure TCR-1: Awareness Training 

• A consultant and construction worker tribal cultural resources awareness brochure and 
training program for all personnel involved in project implementation shall be developed 
by Phillips 66 in coordination with interested Native American Tribes (i.e. Wilton 
Rancheria). The brochure will be distributed and the training will be conducted in 
coordination with qualified cultural resources specialists and Native American 
Representatives and Monitors from culturally affiliated Native American Tribes before 
any stages of project implementation and construction activities begin on the Project 
site. The program will include relevant information regarding sensitive tribal cultural 
resources, including applicable regulations, protocols for avoidance, and consequences 
of violating state laws and regulations. The worker cultural resources awareness 
program will also describe appropriate avoidance and minimization measures for 
resources that have the potential to be located on the Project site and will outline what to 
do and whom to contact if any potential archaeological resources or artifacts are 
encountered. The program will also underscore the requirement for confidentiality and 
culturally-appropriate treatment of any find of significance to Native Americans and 
behaviors, consistent with Native American Tribal values. 

Mitigation Measure TCR -2: Monitoring 

To minimize the potential for destruction of or damage to existing or previously undiscovered 
burials, archaeological and tribal cultural resources and to identify any such resources at the 
earliest possible time during project-related earthmoving activities, Phillips 66 and its construction 
contractor(s) will implement the following measures: 

• Paid Native American monitors from culturally affiliated Native American Tribes will be 
invited to monitor the vegetation grubbing, stripping, grading or other ground-disturbing 
activities in the project area to determine the presence or absence of any cultural 
resources. Native American representatives from cultural affiliated Native American 
Tribes act as a representative of their Tribal government and shall be consulted before 
any cultural studies or ground-disturbing activities begin. 

• Native American representatives and Native American monitors have the authority to 
identify sites or objects of significance to Native Americans and to request that work be 
stopped, diverted or slowed if such sites or objects are identified within the direct impact 
area. Only a Native American representative can recommend appropriate treatment of 
such sites or objects. 

• If buried cultural resources, such as chipped or ground stone, historic debris, building 
foundations, or bone, are discovered during ground-disturbing activities, work will stop in 
that area and within 100 feet of the find until an archaeologist who meets the Secretary of 
the Interior’s qualification standards can assess the significance of the find and, if 
necessary, develop appropriate treatment measures in consultation with the California 
Department of Transportation, the State Historic Preservation Office, and other appropriate 
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agencies. Appropriate treatment measures may include development of avoidance or 
protection methods, archaeological excavations to recover important information about the 
resource, research, or other actions determined during consultation. 

• In accordance with the California Health and Safety Code, if human remains are 
uncovered during ground disturbing activities, the construction contractor or the County, 
or both, shall immediately halt potentially damaging excavation in the area of the burial 
and notify the County coroner and a qualified professional archaeologist to determine 
the nature of the remains. The coroner shall examine all discoveries of human remains 
within 48 hours of receiving notice of a discovery on private or state lands, in accordance 
with Section 7050(b) of the Health and Safety Code. If the coroner determines that the 
remains are those of a Native American, they shall contact the NAHC by phone within 24 
hours of making that determination (Health and Safety Code Section 7050[c]). After the 
coroner’s findings are presented, the County, the archaeologist, and the NAHC-
designated MLD shall determine the ultimate treatment and disposition of the remains 
and take appropriate steps to ensure that additional human interments are not disturbed. 

Mitigation Measure TCR -3: Inadvertent Discoveries 

• Phillips 66 shall develop a standard operating procedure, or ensure any existing 
procedure, to include points of contact, timeline and schedule for the project so all possible 
damages can be avoided or alternatives and cumulative impacts properly accessed.  

• If potential tribal cultural resources, archaeological resources, other cultural resources, 
articulated, or disarticulated human remains are discovered by Native American 
Representatives or Monitors from interested Native American Tribes, qualified cultural 
resources specialists or other Project personnel during construction activities, work will 
cease in the immediate vicinity of the find (based on the apparent distribution of cultural 
resources), whether or not a Native American Monitor from an interested Native 
American Tribe is present. A qualified cultural resources specialist and Native American 
Representatives and Monitors from culturally affiliated Native American Tribes will 
assess the significance of the find and make recommendations for further evaluation and 
treatment as necessary. These recommendations will be documented in the project 
record. For any recommendations made by interested Native American Tribes which are 
not implemented, a justification for why the recommendation was not followed will be 
provided in the project record. 

• If adverse impacts to tribal cultural resources, unique archeology, or other cultural 
resources occurs, then consultation with Wilton Rancheria regarding mitigation 
contained in the Public Resources Code sections 21084.3(a) and (b) and CEQA 
Guidelines section 15370 should occur, in order to coordinate for compensation for the 
impact by replacing or providing substitute resources or environments. 

Mitigation Measure TCR -4: Avoidance and Preservation  

Avoidance and preservation in place is the preferred manner of mitigating impacts to tribal 
cultural resources and shall be accomplished by several means, including: 

• Planning construction to avoid tribal cultural resources, archaeological sites and/ or other 
resources; incorporating sites within parks, green-space or other open space; covering 
archaeological sites; deeding a site to a permanent conservation easement; or other 
preservation and protection methods agreeable to consulting parties and regulatory 
authorities with jurisdiction over the activity. Recommendations for avoidance of cultural 
resources will be reviewed by the CEQA lead agency representative, interested Native 
American Tribes and the appropriate agencies, in light of factors such as costs, logistics, 



Rodeo Renewed Project 
Draft Environmental Impact Report 

xlvi   Executive Summary October 2021 

feasibility, design, technology and social, cultural and environmental considerations, and 
the extent to which avoidance is consistent with project objectives. Avoidance and design 
alternatives may include realignment within the project area to avoid cultural resources, 
modification of the design to eliminate or reduce impacts to cultural resources or 
modification or realignment to avoid highly significant features within a cultural resource. 
Native American Representatives from interested Native American Tribes will be allowed 
to review and comment on these analyses and shall have the opportunity to meet with the 
CEQA lead agency representative and its representatives who have technical expertise to 
identify and recommend feasible avoidance and design alternatives, so that appropriate 
and feasible avoidance and design alternatives can be identified.  

• If the resource can be avoided, the construction contractor(s), with paid Native American 
monitors from culturally affiliated Native American Tribes present, will install protective 
fencing outside the site boundary, including a buffer area, before construction restarts. 
The construction contractor(s) will maintain the protective fencing throughout 
construction to avoid the site during all remaining phases of construction. The area will 
be demarcated as an “Environmentally Sensitive Area.” Native American representatives 
from interested Native American Tribes and the CEQA lead agency representative will 
also consult to develop measures for long term management of the resource and routine 
operation and maintenance within culturally sensitive areas that retain resource integrity, 
including tribal cultural integrity, and including archaeological material, Traditional 
Cultural Properties and cultural landscapes, in accordance with state and federal 
guidance including National Register Bulletin 30 (Guidelines for Evaluating and 
Documenting Rural Historic Landscapes), Bulletin 36 (Guidelines for Evaluating and 
Registering Archaeological Properties), and Bulletin 38 (Guidelines for Evaluating and 
Documenting Traditional Cultural Properties); National Park Service Preservation Brief 
36 (Protecting Cultural Landscapes: Planning, Treatment and Management of Historic 
Landscapes) and using the Advisory Council on Historic Preservation’s Native American 
Traditional Cultural Landscapes Action Plan for further guidance. Use of temporary and 
permanent forms of protective fencing will be determined in consultation with Native 
American representatives from interested Native American Tribes. 
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1 Introduction 

The California Environmental Quality Act (CEQA) of 1970 (Public Resources Code [PRC] Sections 21000 
et seq.) and the CEQA Guidelines (California Code of Regulations Title 14, Section 15000) require a 
public agency with discretionary authority to issue a permit or other approval to evaluate the 
environmental impacts of its action. Phillips 66 submitted a Land Use Permit (LUP) application for its 
proposed Rodeo Renewed Project (Project) with the Contra Costa County Department of Conservation 
and Development in 2020. Approval or denial of the LUP is a discretionary action requiring review under 
CEQA (PRC Section 21080). As such, Contra Costa County has the principal responsibility for approving 
the proposed Project and is therefore the Lead Agency under CEQA (PRC Section 21067; California 
Code of Regulations Title 14, Section 15367).  

1.1 Project Background 
The applicant proposes the Phillips 66 Rodeo Renewed Project (County File# CDLP20-02040) to modify the 
existing Rodeo Refinery into a repurposed facility that would process renewable feedstocks into renewable 
diesel fuel, renewable components for blending with other transportation fuels, and renewable fuel gas. The 
Rodeo Refinery would eventually discontinue the processing of crude oil. Repurposing of the Rodeo 
Refinery would assist California in meeting its stated goals of reducing greenhouse gas (GHG) emissions 
and ultimately transitioning to carbon neutrality.4 Because the Project would discontinue processing crude oil 
at the Rodeo Refinery, other sites owned and operated by Phillips 66 located throughout the state would be 
affected. Therefore, the Project consists of activities at the following four sites: 

• Rodeo Site is within the Rodeo Refinery where the proposed modifications would occur.  

• Carbon Plant is within the Rodeo Refinery in nearby Franklin Canyon and would no longer be 
necessary. It would be demolished. 

• Santa Maria Refinery is located in San Luis Obispo County and would no longer be necessary to 
provide semi-refined feedstock to the Rodeo Refinery. It would be demolished. 

• Pipeline Sites these collect crude oil for the Santa Maria Refinery and deliver semi-refined 
feedstock to the Rodeo Refinery and, therefore, would not be necessary. The pipelines would be 
taken out of service (decommissioned) or sold. 

Chapter 3, Project Description, presents a complete description of the Project. 

1.2 Purpose of the EIR 
In enacting CEQA, the California State Legislature declared its intent regarding the purposes of an 
environmental impact report (EIR) in Section 21002.1 of the CEQA statute, as follows:  

1. Serve as an informational document to inform Contra Costa County’s decision-makers and the 
public generally of the significant environmental impacts of the Project;  

 
4  Governor Newsom’s Executive Order N-79-20 states: “clean renewable fuels play a role as California transitions to a 

decarbonized transportation sector” and “to support the transition away from fossil fuels consistent with the goals established in 
this Order and California’s goal to achieve carbon neutrality by no later than 2045, the California Environmental Protection 
Agency (CalEPA) and the California Natural Resources Agency, in consultation with other state, local and federal agencies, shall 
expedite regulatory processes to repurpose and transition upstream and downstream oil production facilities...” The Governor’s 
Order also directs CARB to “develop and propose strategies to continue the state’s current efforts to reduce the carbon intensity 
of fuels beyond 2030 with consideration of the full life cycle of carbon. Additionally, the California Air Resources Board’s 
November 19, 2020, “California’s Greenhouse Gas Goals and Deep Decarbonization” presentation anticipates that biofuels will 
comprise 19 percent of the transportation ‘fuel’ sector by 2045.” 
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2. Identify possible ways to minimize the significant effects and consider reasonable alternatives 
that could avoid or reduce one or more of the significant environmental effects that may be 
identified with respect to the Project;  

3. Obligate Contra Costa County to impose measures identified in the EIR to avoid or mitigate 
potentially significant effects, whenever it is feasible to do so;  

4. Grant Contra Costa County the right to approve the Project, despite identification of potential 
significant effects on the environment that cannot be mitigated due to economic, social, or other 
conditions; and 

5. Provide meaningful public disclosure, in a timely and cost-effective manner, of the potential 
environmental effects that Contra Costa County’s considers to be significant. 

CEQA Guidelines Section 15382 defines a significant effect to the environment as  

A substantial, or potentially substantial, adverse change in any of the physical conditions 
within the area affected by the project, including land, air, water, minerals, flora, fauna, 
ambient noise, and objects of historic or aesthetic significance. An economic or social 
change by itself shall not be considered a significant effect on the environment. A social 
or economic change related to a physical change may be considered in determining 
whether the physical change is significant. 

1.3 CEQA Process 
The CEQA process includes the following steps. 

1. Notice of Preparation (NOP): After deciding that an EIR is required, the lead agency must file an 
NOP soliciting input on the EIR scope to the State Clearinghouse, other concerned agencies, and 
parties previously requesting notice in writing (CEQA Guidelines Section 15082; Public 
Resources Code Section 21092.2). The NOP was released on December 28, 2020, for a 30-day 
public scoping period. 

2. Draft EIR: The Draft EIR must contain (a) table of contents or index; (b) summary; (c) project 
description; (d) environmental setting; (e) discussion of significant impacts (direct, indirect, 
cumulative, growth‐inducing and unavoidable impacts); (f) a discussion of alternatives; 
(g) mitigation measures; and (h) discussion of irreversible changes.  

3. Notice of Completion: Upon completion of a Draft EIR, Contra Costa County must file a Notice 
of Completion with the State Clearinghouse and prepare a Public Notice of Availability of a Draft 
EIR. Contra Costa County must place the Notice in the County Clerk's office for 30 days (Public 
Resources Code Section 21092) and send a copy of the Notice to anyone requesting it (CEQA 
Guidelines Section 15087).  

4. Final EIR: Following the close of the Draft EIR review period, a Final EIR is prepared. The Final 
EIR must include (a) the Draft EIR; (b) copies of comments received during public review; (c) a 
list of persons and entities commenting; and (d) Contra Costa County’s responses to comments 

5. Final EIR Certification: Prior to making a decision on a proposed project, Contra Costa County 
must certify that (a) the Final EIR has been completed in compliance with CEQA; (b) the Final 
EIR was presented to the decision‐making body; and (c) the decision‐making body reviewed and 
considered the information in the Final EIR prior to approving the project (CEQA Guidelines 
Section 15090).  

6. Lead Agency Project Decision: Upon certification of an EIR, Contra Costa County makes a 
decision on the Project analyzed in the EIR. A lead agency may (a) disapprove the Project 
because of its significant environmental effects; (b) require changes to the Project to reduce or 
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avoid significant environmental effects; or (c) approve the Project despite its significant 
environmental effects, if the proper findings and statement of overriding considerations are 
adopted (CEQA Guidelines Sections 15042 and 15043).  

7. Findings/Statement of Overriding Considerations: For each significant impact of the project 
identified in the EIR, Contra Costa County, based on substantial evidence, that either (a) the 
Project has been changed to avoid or substantially reduce the magnitude of the impact; 
(b) changes to the Project are within another agency's jurisdiction and such changes have or 
should be adopted; or (c) specific economic, social, or other considerations make the mitigation 
measures or Project alternatives infeasible (CEQA Guidelines Section 15091). If Contra Costa 
County approves a project with unavoidable significant environmental effects, it must prepare a 
written Statement of Overriding Considerations that sets forth the specific social, economic, or 
other reasons supporting the decision and explaining why the Project’s benefits outweigh the 
significant environmental effects.  

8. Mitigation Monitoring/Reporting Program: When significant effects identified in the EIR, a 
reporting or monitoring program for mitigation measures that were adopted or made conditions of 
project approval to mitigate significant effects must be adopted.  

1.3.1 Notice of Preparation 
To initiate the public scoping for this EIR, Contra Costa County prepared an NOP in compliance with 
CEQA Guidelines Section 15082. The NOP for the EIR was sent to all federal, state, responsible, and 
trustee agencies involved in approving the Project, as well as relevant local agencies and special districts 
with jurisdiction in the Project area. The distribution list also included organizations, members of the 
public, and local, regional, and state agencies who have expressed interest in participating in the CEQA 
process. The NOP was also made available at local libraries and was published in local newspapers 
and legal advertisements. Refer to Appendix A, Notice of Preparation and Public Comments, for 
additional information. 

1.3.2 Scoping 
Scoping is the process of early consultation with the affected agencies and public prior to completion of a 
Draft EIR. The comments provided by the public and agencies during the scoping process helped Contra 
Costa County identify pertinent issues, methods of analyses, and level of detail that should be addressed 
in the EIR. The scoping comments also assisted Contra Costa County in developing a reasonable range 
of feasible alternatives to be evaluated in the EIR. The scoping comments augmented the information 
developed by the Project applicant and Contra Costa County, which includes specialists in each of the 
environmental subject areas covered in the EIR. This combined input results in an EIR that is both 
comprehensive and responsive to issues raised by the public and regulatory agencies and that satisfies 
all CEQA requirements.  

Scoping is not conducted to resolve differences concerning the merits of a project or to anticipate the 
ultimate decision on a proposal. Rather, the purpose of scoping is to help ensure that a comprehensive 
EIR is prepared, providing an informative basis for the decision-making process.  

Contra Costa County held one scoping meeting on January 20, 2021. During the scoping meeting, 
14 participants commented on the proposed Project. Twenty-six written letters were received during the 
public comment period. County staff reviewed all of the scoping comments and prepared a summary of 
each comment to provide an overview of the range of comments provided and facilitate consideration of 
the comments by analysts during preparation of the EIR. Commenting parties, summaries of the 
comments received, and the County’s responses to those comments are provided in Appendix A, Notice 
of Preparation and Public Comments. 
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1.3.3 Areas of Known Controversy  
The following key issues were raised during the public scoping process: 

• Increased hazards from marine, rail, and truck imports/exports; 

• Renewable feedstock identification, sources, and availability; 

• Air quality and GHG impacts and the effect on the Rodeo Refinery’s carbon footprint; 

• Continued use of crude oil and hydrogen throughput; 

• Appropriate baseline for analysis; and 

• Operational effects of the Project on the Santa Maria Facility, Franklin Canyon Carbon Plant, 
and pipelines. 

1.3.4 Scope of Analysis 
The scope of analysis of this EIR is based on the public and agency comments received during the 
scoping process. Potentially significant impacts were identified in regard to the following topics, which are 
examined in detail in this EIR: 

• Aesthetics  

• Air Quality  

• Biological Resources – Terrestrial and Marine  

• Cultural Resources  

• Energy Conservation  

• Geology and Soils  

• GHG Emissions  

• Hazards and Hazardous Materials  

• Hydrology and Water Quality  

• Land Use and Planning 

• Noise and Vibration  

• Transportation and Traffic  

• Tribal Cultural Resources 

• Wildfire 

Initial analysis determined that several environmental resource topics would not be significantly or 
adversely affected by the proposed Project. The following resource areas would result in a No Impact 
determination under CEQA and are eliminated from more detailed analysis as discussed in Section 4.1, 
Resources Areas Eliminated from Further Analysis:  

• Agriculture and Forest Resources 

• Mineral Resources 

• Population and Housing 

• Public Services  
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• Recreation 

• Utilities and Service Systems 

1.3.5 Other Issues of Concern  

1.3.5.1 Environmental Justice 

California state law recommends environmental justice analysis under certain conditions, but does not 
require it; therefore, analysis under CEQA generally does not include specific environmental justice 
analysis. However, when preparing an EIR, there is an opportunity to determine whether any 
environmental justice community exists (or whether the project itself is within an environmental justice 
community) and provide that information within relevant EIR sections. Adding selected environmental 
justice metrics can provide additional insights into the characteristics of a project area. 

Because air quality is an environmental justice area of concern, and because recent case law has 
emphasized the need to explain the connection between poor air quality and health impacts, an 
environmental justice analysis is included in Section 4.17, Environmental Justice. 

1.3.5.2 Sea Level Rise 

The Intergovernmental Panel on Climate Change (IPCC) has determined emissions of GHGs in excess of 
natural ambient concentrations are responsible for intensifying the GHG effect and leading to a trend of 
unnatural global warming. Statewide and local initiatives to reduce the state’s contribution to GHG 
emissions have raised awareness that although the various contributors to and consequences of global 
climate change are not yet fully understood, global climate change is under way, and there is a real 
potential for adverse environmental, social, and economic effects in the long term. 

As stated in the Contra Costa County Sea Level Rise Vulnerability Report (Contra Costa County 2016), 
industrial sites face a variety of vulnerabilities to sea level rise, both directly to their facilities as well as offsite issues 
that can impact their operations. Even though sea-level rise is an impact of the environment on the Project 
(i.e., reverse CEQA), and court decisions indicate that an EIR need not address reverse CEQA issues, 
Contra Costa County has included a sea-level rise analysis in this EIR. The analysis is provided in 
Section 4.8, Greenhouse Gas Emissions. 

1.4 Approach to Environmental Analysis 

1.4.1 Level of Analysis 
Under CEQA, a “project” subject to environmental review must be the “whole of an action” (CEQA 
Guidelines Section 15378(a)). This CEQA rule of analysis serves to ensure that a large project is not 
chopped up into many smaller ones, resulting in piecemeal or segmenting of environmental review and 
masking the full scope of project impacts. Courts have determined that an EIR must include analysis of 
the environmental effects of a future action if:  

1. it is a reasonably foreseeable consequence of the initial project; and  

2. the future action will be significant in that it will likely change the scope or nature of the initial 
project or its environmental effects.  

This standard involves determining whether the EIR has left out of the environmental analysis a “crucial 
element” or “integral part” of the project, without which the project cannot go forward (National Parks & 
Conservation Association v. County of Riverside [1996] 42 Cal. App. 4th 1505, 1519).  
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1.4.1.1 Project Level Approach 

A project-level EIR is described in Section 15161 of the CEQA Guidelines as one that examines the 
environmental impacts of a specific development project. A project-level EIR must examine all phases of 
the project, including construction, demolition, and operation and maintenance. Contra Costa County has 
determined that a project-level EIR fulfills the requirements of CEQA and is the appropriate level 
evaluation to address the potential environmental impacts of the proposed actions at the Rodeo Site and 
Carbon Plant Site, collectively called the Rodeo Refinery, the Santa Maria Site (as explained further 
below), and at the Pipeline Sites. Direct and indirect impacts of the Project are addressed in this EIR. 

1.4.1.2 Santa Maria Site Approach 

Demolition at the Santa Maria Site would be a direct consequence of the proposed Project. Therefore 
potential impacts of the demolition at the Santa Maria Site are addressed in this EIR. Demolition of the 
Santa Maria Site will undergo CEQA review by San Luis Obispo County because it has the primary 
discretionary authority to determine whether or how to approve demolition and issue required county 
permits. The analysis is intended to provide both San Luis Obispo County and Contra Costa County, 
other governmental agencies, and the public with information necessary to understand the type of 
environmental impacts that could occur. 

In addition, the specific types and sources of renewable feedstock to be used by the Project cannot be 
determined at this time (refer to Chapter 3, Project Description, for detailed discussion). Therefore, the 
EIR addresses categories of renewable feedstocks that could be used by the Project, but not the sources. 

While the Santa Maria Refinery demolition activities are included in the EIR, future use and required level 
of remediation of the Santa Maria Site is unknown, and therefore not addressed in this EIR. Any potential 
future development of the Santa Maria Site, and the associated level of required remediation, is 
speculative at this time, and would be a separate project and evaluated in a separate CEQA process by 
San Luis Obispo County. The EIR acknowledges this uncertainty and incorporates these realities into the 
methodology to evaluate the environmental effects of demolition of the Santa Maria Refinery. 

1.5 Organization of the EIR  
This EIR is organized into the following chapters: 

• Executive Summary: Provides an overview of the Proposed Project and the alternatives 
evaluated in the EIR, and a summary of the environmental impacts and mitigation measures. 

• Chapter 1, Introduction: Provides an overview of the EIR and CEQA process, identifies agency 
responsibilities, and identifies areas of controversy.  

• Chapter 2, Summary of Environmental Impacts: Provides a summary of impacts and 
mitigation measures identified in Chapter 4. 

• Chapter 3, Project Description: Provides the description of the proposed Project and 
background information.  

• Chapter 4, Environmental Setting, Impacts, and Mitigation Measures: Contains descriptions 
of the environmental and regulatory setting for each resource topic and provides an assessment 
of the proposed Project’s environmental impacts. If required, mitigation measures are identified. 

• Chapter 5, Alternatives Analysis: Provides a description of the process used by the Contra 
Costa County to identify and select alternatives to be considered, describes each alternative, 
provides the analysis of alternatives, assesses the consistency of each alternative with the 
proposed Project objectives, and identifies the Environmentally Superior Alternative. 
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• Chapter 6, CEQA Statutory Sections: Provides a discussion of other CEQA considerations 
related to the proposed Project, including cumulative impacts, impacts found not to be significant, 
significant irreversible environmental changes, and growth-inducing impacts.  

• Chapter 7, Report Preparation. 

• Chapter 8, References. 

• Appendices. 

1.6 Public Review of the Draft EIR 
Consistent with Section 15205 of the CEQA Guidelines, the Draft EIR for the Project is subject to a public 
review period. Section 21091(e) of the PRC specifies if an EIR is submitted to the State Clearinghouse for 
review, the review period shall be a minimum of 45-days. This Draft EIR is being released for a 60-day 
public review period.  

During the 60-day review period the Draft EIR is available at the following locations: 

• Contra Costa County Department of Conservation and Development located at 30 Muir Road 
Martinez, between 8:00 a.m. and 5:00 p.m., Monday through Friday. 

• County website: https://www.contracosta.ca.gov/3383/Conservation-Development 

• Pleasant Hill Library, 100 Gregory Ln, Pleasant Hill, CA 

• Rodeo Library, 220 Pacific Avenue, Rodeo, CA 

• San Pablo Library, 13751 San Pablo Avenue, San Pablo, CA 

• Crockett Library, 991 Loring Avenue, Crockett, CA 

1.6.1 How to Submit Comments on the Draft EIR 
To comment on the Draft EIR, please send comments to the Contra Costa County of Department of 
Conservation and Development, Community Development Division before the end of the comment period 
specified in the Notice of Availability: 

• Contra Costa County  
Department of Conservation & Development Community Development Division 
30 Muir Road, Martinez, California 94553  
Attention: Gary Kupp, Senior Planner, or 
Email: gary.kupp@dcd.cccounty.us 

All comments received on the Draft EIR during the public review period will be addressed in the Final EIR. 
The Final EIR will include all comments received and the County’s responses, as well as any changes to 
the text, maps, or other graphics of the EIR. As Lead Agency, Contra Costa County will then consider 
certification of the EIR and, subsequently, consider whether to approve the Project as proposed. 

1.7 Intended Uses of this EIR 
Contra Costa County intends to rely on this EIR for consideration of denial or approval of the LUP for the 
proposed Project. Also required is discretionary or ministerial review and approval by a number of other 
public and quasi-public agencies with jurisdiction over specific aspects of the Project. Other agencies may 
rely on this EIR when considering approvals for the proposed Project. Table 1-1 lists the permits and 
approvals that may be necessary. 

https://www.contracosta.ca.gov/3383/Conservation-Development
mailto:gary.kupp@dcd.cccounty.us
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Table 1-1. Permits and Approvals 

Permitting Agency Required Approvals or Permits 

San Francisco Bay Regional Water Quality Control 
Board  

Stormwater, Groundwater and Discharge Permitting 

Bay Area Air Quality Management District  Construction and Operating Permit 

California State Lands Commission Modification to Lease Marine Terminal and the Santa 
Maria Refinery Outfall Line 

San Luis Obispo County Department of Planning and 
Building  

Demolition and Grading Permits  

Central Coast Regional Water Quality Control Board  Stormwater and Discharge Permitting for Demolition 

San Luis Obispo County Air Pollution Control District  Air Emissions Source Permits for Demolition 

Santa Barbara Air Pollution Control District Air Emissions Source Permits for Demolition 

San Joaquin Valley Air Pollution Control District Air Emissions Source Permits for Demolition 

Shasta County Air Quality Management District Air Emissions Source Permits for Demolition 

1.8 References 
Contra Costa County. 2016. Adapting to Rising Tides: Contra Costa County Sea Level Rise Vulnerability 

Report. Final Report. February 2016. Available at: 
http://www.adaptingtorisingtides.org/project/contra-costa-county-adapting-to-rising-tides-
project/contra-costa_art_final_report_web_2016-03-08/.  

 

http://www.adaptingtorisingtides.org/project/contra-costa-county-adapting-to-rising-tides-project/contra-costa_art_final_report_web_2016-03-08/
http://www.adaptingtorisingtides.org/project/contra-costa-county-adapting-to-rising-tides-project/contra-costa_art_final_report_web_2016-03-08/
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2 Summary of Environmental Impacts 

Under CEQA, a significant impact on the environment is defined as a substantial, or potentially substantial, 
adverse change in any of the physical conditions within the area affected by the proposed Project. 

The proposed Project has the potential to generate significant environmental impacts. Table 2-1 
summarizes the conclusions of the environmental analysis contained in this Draft EIR by providing a table 
of impacts and mitigation measures identified. It is organized to correspond with the environmental issues 
discussed in Sections 4.2 through 4.17 addressing each Project phase including construction, demolition, 
and operation and maintenance. 

For most adverse and significant environmental impacts of the Project, mitigation measures are proposed 
with the goal of reducing impacts to a level that is less than significant. The adoption and implementation 
of the recommended mitigation measures would reduce these impacts to a less-than-significant level. 
However, the Project would result in significant and adverse impacts that even with recommended 
mitigation measures, the impacts would remain significant and adverse. These significant and 
unavoidable impacts relate to water quality, hazardous materials, and marine biological resources that 
would occur as a result of increased marine vessel traffic, and potentially significant air quality impacts 
related to increased nitrogen oxide emissions from rail operations that would exceed air quality thresholds 
outside the San Francisco Bay Area Air Basin.   
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Table 2-1. Summary of Impacts and Mitigation Measures for the Rodeo Renewed Project

Environmental Impacts
Construction and Demolition Transitional Operation and Maintenance

Rodeo Site Carbon Plant Site Santa Maria Site Pipeline Sites Rodeo Refinery Rodeo Site Carbon Plant Site Santa Maria Site Pipeline Sites

4.2 AESTHETICS
IMPACT 4.2-1
Would the project have substantially adverse effect on a scenic vista?

LTS NI NI NI NI LTS NI LTS NI

Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation n/a: Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a

4.3 AIR QUALITY
IMPACT 4.3-1
Would the project result in a cumulatively considerable net increase of any criteria pollutant for which the project 
region is nonattainment under an applicable federal or state ambient air quality?

LTSM LTSM LTS LTS LTSM NI NI NI NI 

Mitigation Measure: AQ-1 Mitigation Measure: AQ-1 Mitigation: None Mitigation: None Mitigation Measure: AQ-1 Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.3-2
Would the project result in operational emissions of criteria pollutants? 

LTSM LTSM LTS LTS LTSM LTS NI NI NI 

Mitigation Measure: AQ-2 Mitigation Measure: AQ-2 Mitigation: None Mitigation: None Mitigation Measure: AQ-2 Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.3-3
Would the project expose sensitive receptors to substantial pollutant concentrations?

LTS LTS LTS LTS LTS SU – Rail Transport 
Outside SFBAAB

LTS LTS LTS

Mitigation: None Mitigation: None Mitigation: None Mitigation: None Mitigation: None Mitigation: n/a Mitigation: one Mitigation: None Mitigation: None

IMPACT 4.3-4
Would the Project expose sensitive receptors to substantial pollutant concentrations?

LTS NI LTS NI NI LTS NI NI NI

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: na

IMPACT 4.3-5
Would the Project result in other emissions (such as those leading to odors) adversely affecting a substantial number 
of people?

LTS NI LTS LTS NI LTSM NI NI NI

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: None Mitigation: n/a Mitigation Measure: AQ-4 Mitigation: n/a Mitigation: n/a Mitigation: n/a

4.4 BIOLOGICAL RESOURCES 
IMPACT 4.4-1
Would the Proposed Project have a substantial adverse effect, either directly or through habitat modifications, on any 
species identified as a candidate, sensitive, or special-status species in local or regional plans, policies, or 
regulations, or by the California Department of Fish and Game or US Fish and Wildlife Service?

• Effects of Vessel Collisions (Ship Strikes)

NI NI NI NI LTSM LTSM NI NI NI

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation Measures: 
BIO-1a, BIO-1b

Mitigation Measures: 
BIO-1a, BIO-1b

Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.4-2
Would the Proposed Project have a substantial adverse effect, either directly or through habitat modifications, on any 
species identified as a candidate, sensitive, or special-status species in local or regional plans, policies, or 
regulations, or by the California Department of Fish and Game or US Fish and Wildlife Service? 

• Effects of Vessel Noise

NI NI NI NI LTS LTS NI NI NI

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: None Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.4-3
Would the Proposed Project have a substantial adverse effect, either directly or through habitat modifications, on any 
species identified as a candidate, sensitive, or special-status species in local or regional plans, policies, or 
regulations, or by the California Department of Fish and Game or US Fish and Wildlife Service? 

• Effects of Sediment Resuspension and Deposition

NI NI NI NI LTS LTS NI NI NI

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: None Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.4-4
Would the Proposed Project have a substantial adverse effect, either directly or through habitat modifications, on any 
species identified as a candidate, sensitive, or special-status species in local or regional plans, policies, or 
regulations, or by the California Department of Fish and Game or US Fish and Wildlife Service? 

• Effects of Vessel Cargo Loading/Offloading Accidental Oil Spills

NI NI NI NI SU SU NI NI NI

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation Measure: 
BIO-2, BIO-3

Mitigation Measure: BIO-
2, BIO-3

Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.4-5
Would the Proposed Project have a substantial adverse effect, either directly or through habitat modifications, on any 
species identified as a candidate, sensitive, or special-status species in local or regional plans, policies, or 
regulations, or by the California Department of Fish and Game or US Fish and Wildlife Service. 

• Effects of Introductions of Nonindigenous Invasive Species

NI NI NI NI SU SU NI NI NI

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation Measure: 
BIO-4a, BIO-4b

Mitigation Measure: BIO-
4a, BIO-4b

Mitigation: n/a Mitigation: n/a Mitigation: n/a
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Environmental Impacts
Construction and Demolition Transitional Operation and Maintenance

Rodeo Site Carbon Plant Site Santa Maria Site Pipeline Sites Rodeo Refinery Rodeo Site Carbon Plant Site Santa Maria Site Pipeline Sites

IMPACT 4.4-6
Would the Project have a substantial adverse effect on federally protected wetlands as defined by Section 404 of the 
Clean Water Act (including but not limited to, marsh, vernal pool, coastal, etc.) through direct removal, filling, 
hydrological interruption, or other means?

NI NI NI NI LTS LTS NI NI NI

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: None Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.4-7
Would the Project have a substantial adverse effect on federally protected wetlands as defined by Section 404 of the 
Clean Water Act (including but not limited to, marsh, vernal pool, coastal, etc.) through direct removal, filling, 
hydrological interruption, or other means?

• Effects of Vessel or Cargo Offloading Accidental Oil Spills
• Effects of Introductions of Non-Indigenous Invasive Species

NI NI NI NI SU SU NI NI NI

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation Measure: 
BIO-5

Mitigation Measure: 
BIO-5

Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.4-8
Would the Project Interfere substantially with the movement of any native resident or migratory fish or wildlife species 
or with established native resident or migratory wildlife corridors or impede the use of native wildlife nursery sites? 

• Effects of Vessel Collisions (Ship Strikes)

NI NI NI NI LTSM LTSM NI NI NI

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation Measure: 
BIO-1a, BIO-1b

Mitigation Measure: 
BIO-1a, BIO-1b

Mitigation: n/a Mitigation: n/a Mitigation: n/a

• Effects of Vessel Noise 
• Effects of Vessel Sediment Resuspension and Deposition

NI NI NI NI LTS LTS NI NI NI

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: None Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.4-9
Would the Project Interfere substantially with the movement of any native resident or migratory fish or wildlife species 
or with established native resident or migratory wildlife corridors or impede the use of native wildlife nursery sites? 

• Effects of Vessel or Cargo Offloading Accidental Oil Spills

NI NI NI NI SU SU NI NI NI

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation Measure: 
BIO-6

Mitigation Measure:  
BIO-6

Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.4-10
Would the Project Interfere substantially with the movement of any native resident or migratory fish or wildlife species 
or with established native resident or migratory wildlife corridors or impede the use of native wildlife nursery sites? 

• Effects of Introductions of Non-Indigenous Invasive Species

NI NI NI NI SU SU NI NI NI

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation Measure: 
BIO-7

Mitigation Measure: 
BIO-7

Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.4-11
Would the Project conflict with the provisions of an adopted Habitat Conservation Plan, Natural Community 
Conservation Plan, or other approved local, regional or state habitat conservation plan?

NI NI NI NI LTSM LTSM NI NI NI

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation Measure: 
BIO-8

Mitigation Measure: 
BIO-8

Mitigation: n/a Mitigation: n/a Mitigation: n/a

4.5 CULTURAL RESOURCES
IMPACT 4.5-1
Would the project cause a substantial adverse change in the significance of a historical resource as defined in CEQA 
Guidelines Section 15064.5?

LTS NI LTS NI NI NI NI NI NI 

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a 

IMPACT 4.5-2
Would the project cause a substantial adverse change in the significance of an archaeological resource pursuant to 
CEQA Guidelines Section 15064.5?

LTSM NI LTSM NI NI NI NI NI NI 

Mitigation Measure 
CUL-1

Mitigation: n/a Mitigation Measure:
CUL-1

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.5-3
Would the project disturb any human remains, including those interred outside of formal cemeteries?

LTSM NI LTSM NI NI NI NI NI NI 

Mitigation Measure:
CUL-2

Mitigation: n/a Mitigation Measure:
CUL-2

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a

4.6 ENERGY CONSERVATION
IMPACT 4.6-1
Would the Project result in potentially significant environmental impact due to wasteful, inefficient, or unnecessary 
consumption of energy resources, during project construction or operation?

LTS NI NI NI LTS LTS NI LTS LTS

Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: None Mitigation: None Mitigation: n/a Mitigation: None Mitigation: None

IMPACT 4.6-2
Would the Project conflict with or obstruct a state or local plan for renewable energy or energy efficiency?.

LTS NI LTS LTS NI LTS NI LTS LTS

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: None Mitigation: None

4.7 GEOLOGY / SOILS
IMPACT 4.7-1
Would the proposed project expose people or structures to potential substantial adverse effects, including the risk of 
loss, injury, or death involving:

ii. Strong seismic ground shaking.

LTSM NI NI NI NI NI NI NI NI 

Mitigation Measure:
GEO-1

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a
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IMPACT 4.7-2
Would the project result in substantial soil erosion or the loss of topsoil?

LTS NI LTS NI LTS NI NI NI NI 

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.7-3
Would the proposed project expose people or structures to potential substantial adverse effects, including the risk of loss, 
injury, or death involving:

iii. Seismic-related ground failure, including liquefaction
Would the proposed project be located on a geologic unit or soil that is unstable, or that would become unstable as a 
result of the project, and potentially result in onsite or offsite landslide, lateral spreading, subsidence, liquefaction or 
collapse.

LTS LTS LTS NI NI NI NI NI NI 

Mitigation: None Mitigation: None Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.7-4
Would the proposed project be located on expansive soil, as defined in Table 18-1-B of the Uniform Building Code 
(International Conference of Building Officials 1994), creating substantial risks to life or property.

LTS NI LTS NI NI NI NI NI NI 

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a

4.8 GREENHOUSE GAS EMISSIONS
IMPACT 4.8-1
Would the project generate greenhouse gas emissions, either directly or indirectly, that may have a significant impact 
on the environment?

LTS LTS NI NI NI NI NI NI NI 

Mitigation: None Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.8-2
Project operations would decrease emissions of GHGs that could contribute to global climate change.

LTS NI NI NI NI NI NI NI NI 

Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.8-3
Would the Project conflict with an applicable plan, policy, or regulation adopted for the purpose of reducing the 
emissions of greenhouse gases?

LTS LTS LTS LTS LTS LTS LTS LTS LTS

Mitigation: None Mitigation: None Mitigation: None Mitigation: None Mitigation: None Mitigation: None Mitigation: None Mitigation: None Mitigation: None

4.9 HAZARDS / HAZARDOUS MATERIALS
IMPACT 4.9-1
Would the Project create a significant hazard to the public or the environment through the routine transport, use or 
disposal of hazardous materials?

LTS LTS LTS LTS LTS LTS NI NI NI 

Mitigation: None Mitigation: None Mitigation: None Mitigation: None Mitigation: None Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.9-2
Would the project create a significant hazard to the public or the environment through reasonably foreseeable upset 
and accident conditions involving the release of hazardous materials into the environment?

LTS NI LTS LTS SU Marine Vessel Spill SU Marine Vessel Spill LTS LTS LTS

Mitigation: none Mitigation: n/a Mitigation: none Mitigation: None Mitigation Measures: 
HAZ -1, HAZ-2

Mitigation Measures: 
HAZ -1, HAZ-2

Mitigation: None Mitigation: None Mitigation: None

IMPACT 4.9-3
Would the Project be located on a site which is included on a list of hazardous materials sites compiled pursuant to 
Government Code Section 65962.5, and as a result, would it create a significant hazard to the public or the 
environment?

LTS NI LTS NI LTS LTS NI NI NI 

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: None Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.9-4
Would the Project impair implementation of or physically interfere with an adopted emergency response plan or 
emergency evacuation plan?

LTS NI LTS NI LTS LTS NI NI NI 

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: None Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.9-5
Would the Project expose people or structures, either directly or indirectly, to a significant risk of loss, injury or death 
involving wildfire?

LTS NI LTS NI LTS LTS NI NI NI 

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: None Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a

4.10 HYDROLOGY / WATER QUALITY
IMPACT 4.10-1
Would the Project violate any water quality standards or waste discharge requirements or otherwise substantially 
degrade surface or ground water quality?

LTS NI LTS NI SU Marine Vessel Spill SU Marine Vessel Spill NI NI NI 

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation Measures: 
HAZ -1, HAZ-2

Mitigation Measures: 
HAZ -1, HAZ-2

Mitigation: n/a Mitigation: n/a Mitigation: n/a

IMPACT 4.10-2
Would the Project substantially decrease groundwater supplies or interfere substantially with groundwater recharge 
such that the project may impede sustainable groundwater management of the basin?

LTS NI LTS NI NI NI NI NI NI 

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a
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Environmental Impacts 
Construction and Demolition Transitional Operation and Maintenance 

Rodeo Site Carbon Plant Site Santa Maria Site Pipeline Sites Rodeo Refinery Rodeo Site Carbon Plant Site Santa Maria Site Pipeline Sites 

4.11 LAND USE / PLANNING           

IMPACT 4.11-1 
Would the Proposed Project conflict with any applicable land use plan, policy, or the regulation of an agency with 
jurisdiction over the project (including, but not limited to the general plan, specific plan, local coastal program, or 
zoning ordinance) adopted for the purpose of avoiding or mitigating an environmental effect? 

LTS NI LTS NI  NI LTS NI LTS NI  

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a 

4.12 NOISE / VIBRATION          

IMPACT 4.12-1 
Would the Project result in generation of a substantial temporary or permanent increase in ambient noise levels in 
the vicinity of the project in excess of standards established in the local general plan or noise ordinance, or 
applicable standards of other agencies? 

LTS LTS LTS NI  NI NI NI NI  NI  

Mitigation: None Mitigation: None Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a 

IMPACT 4.12-2 
Operation of the Project would not result in exposure of persons to noise levels in excess of standards established by 
Contra Costa County. 

LTS  NI  NI  NI  NI  NI NI  NI  NI  

Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a 

IMPACT 4.12-3 
Would the Project result in generation of excessive groundborne vibration or groundborne noise levels? 

LTS NI LTS NI  NI LTS NI  NI  NI  

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a 

4.13 TRANSPORTATION AND TRAFFIC          

IMPACT 4.13-1 
Project construction/demolition would temporarily increase peak-hour traffic volumes, and could result in inadequate 
emergency vehicle access. 

LTSM NI LTSM NI  NI NI  NI  NI  NI  

Mitigation  
Measure TRA -1 

Mitigation: n/a Mitigation  
Measure TRA -1 

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a 

IMPACT 4.13-2 
Would the project conflict or be inconsistent with CEQA Guidelines section 15064.3, subdivision (b)? 

LTS  NI  NI  NI  NI  NI NI NI  NI  

Mitigation: None  Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a 

IMPACT 4.13-3 
Would the Project result in a Conflict with a plan, ordinance or policy establishing measures of effectiveness for the 
performance of the circulation system, including transit, roadway, bicycle, and pedestrian facilities? 

LTS NI  NI  NI  NI  NI NI  NI  NI  

Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a 

IMPACT 4.13-4 
Cause substantial damage or wear of public roadways by increased movement of heavy vehicles? 

LTS NI  LTS NI  NI  NI NI NI  NI  

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a 

4.14 TRIBAL CULTURAL RESOURCES          

IMPACT 4.14-1 
Would the Proposed Project cause a substantial adverse change in the significance of a tribal cultural resource, 
defined in PRC Section 21074 as either a site, feature, place, cultural landscape that is geographically defined in 
terms of the size and scope of the landscape, sacred place, or object with cultural value to a California Native 
American tribe, and that is:  

a. Listed or eligible for listing in the California Register of Historical Resources, or in a local register of historical 
resources as defined in PRC Section 5020.1(k)? 

b. A resource determined by the lead agency, in its discretion and supported by substantial evidence, to be 
significant pursuant to criteria set forth in subdivision (c) of PRC Section 5024.1. In applying the criteria set forth in 
subdivision (c) of PRC Section 5024.1, the lead agency shall consider the significance of the resource to a 
California Native American tribe? 

LTSM NI LTSM NI  NI  NI  NI  NI  NI  

Mitigation Measures 
TCR-1, TCR-2,  
TCR-3, TCR-4 

Mitigation: n/a Mitigation Measures 
TCR-1, TCR-2,  
TCR-3, TCR-4 

Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a 

4.15 WILDFIRE          

IMPACT 4.15-1 
A project located in or near state responsibility areas or lands classified as very high fire hazard severity zones would 
cause adverse impacts related to wildfires if it would: 

a. Substantially impair an adopted emergency response plan or emergency evacuation plan. 

LTS NI LTS NI  NI NI  NI  NI  NI  

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a 

IMPACT 4.15-2 
A project located in or near state responsibility areas or lands classified as very high fire hazard severity zones would 
cause adverse impacts related to wildfires if it would: 

c. Require the installation or maintenance of associated infrastructure (such as roads, fuel breaks, emergency 
water sources, power lines or other utilities) that may exacerbate fire risk or that may result in temporary or 
ongoing impacts to the environment. 

LTS NI LTS NI  NI NI  NI  NI  NI  

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a Mitigation: n/a 
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Environmental Impacts
Construction and Demolition Transitional Operation and Maintenance

Rodeo Site Carbon Plant Site Santa Maria Site Pipeline Sites Rodeo Refinery Rodeo Site Carbon Plant Site Santa Maria Site Pipeline Sites

4.16 SOLID WASTE
IMPACT 4.16-2

a. Would the project generate solid waste in excess of State or local standards, or in excess of the capacity of 
local infrastructure, or otherwise impair the attainment of solid waste reduction goals?

b. Would the project comply with federal, state, and local management and reduction statutes and regulations 
related to solid waste?

LTS NI LTS NI NI LTS NI LTS NI

Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: n/a Mitigation: None Mitigation: n/a Mitigation: None Mitigation: n/a
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Mitigation Measures 
Mitigation Measure AQ-1: Implement BAAQMD Basic Control Measures 

Construction contractors shall implement the following applicable BAAQMD basic control 
measures as best management practices (BMPs): 

• All exposed surfaces (e.g., parking areas, staging areas, soil piles, graded areas, and 
unpaved access roads) shall be watered two times per day.  

• All haul trucks transporting soil, sand, or other loose material offsite shall be covered.  

• All visible mud or dirt track-out onto adjacent public roads shall be removed using wet 
power vacuum street sweepers at least 2 times per day, not less than 4 hours apart, on 
San Pablo Avenue, between the refinery and Interstate 80, and on the access roads 
between the Carbon Plant and Highway 4. The use of dry power sweeping is prohibited.  

• All vehicle speeds on unpaved roads shall be limited to 15 miles per hour. 

• All roadways, driveways, and sidewalks to be paved shall be completed as soon as 
possible. Building pads shall be laid as soon as possible after grading unless seeding or 
soil binders are used.  

• Idling times shall be minimized either by shutting equipment off when not in use or 
reducing the maximum idling time to 2 minutes as recommended by the BAAQMD, and 
not to exceed 5 minutes as required by the California airborne toxics control measure 
Title 13, Section 2485 of the California Code of Regulations (CCR). Clear signage shall 
be provided for construction workers at all access points. 

• All construction equipment shall be maintained and properly tuned in accordance with 
manufacturer’s specifications.  

• All equipment shall be checked by a certified mechanic and determined to be running in 
proper condition prior to operation.  

• Post a publicly visible sign with the telephone number and person to contact at the Lead 
Agency regarding dust complaints. This person shall respond and take corrective action 
within 48 hours. The Air District’s phone number shall also be visible to ensure 
compliance with applicable regulations. 

Mitigation Measure AQ-2: Implement a NOx Mitigation Plan  
Phillips 66 shall prepare a NOx Mitigation Plan (NM Plan) prior to the issuance of construction-
related permits for site preparation. The purpose of the NM Plan is to document expected 
construction and transitional phase NOx emissions in detail; and, if necessary, to identify feasible 
and practicable contemporaneous measures to reduce aggregated construction and transition 
NOx emissions to below the BAAQMD’s 54 pounds per day threshold of significance.  

The NOx emissions estimate for the Project shall include consideration of readily available NOx 
construction and transition emission reduction measures, and/or other emission reduction 
actions, that shall be implemented during construction and transitional phase of the Project. The 
NM Plan shall describe the approximate amount of NOx emissions reductions that will be 
associated with each action and reduction measure on a best estimate basis. 

The NM Plan shall be submitted to the Contra Costa County Department of Conservation and 
Development and the BAAQMD for review and approval, or conditional approval based on a 
determination of whether the NM Plan meets the conditions described below. The NM Plan shall 
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include those recommended measures listed below needed to reduce the Project’s construction 
and transition NOx emissions to less than the BAAQMD’s threshold of significance.  

The NM Plan shall include a detailed description of the NOx emissions for all construction and 
transition activities based on BMPs and use data at the time of Project approval and current 
estimation protocols and methods. The plan shall, at a minimum, include the following elements:  

1.  Project Construction and Transition NOx Emissions – The Project’s construction and 
transition NOx emission estimates presented in the NM Plan will be based on the emission 
factors for off-road and on-road mobile sources used during construction and transition, over 
and above baseline, along with the incorporation of vehicle fleet emission standards. Project 
construction and transition NOx emission estimates will be based upon the final Project 
design, Project-specific traffic generation estimates, equipment to be used onsite and during 
transition, and other emission factors appropriate for the Project prior to construction. The 
methodology will generally follow the approach used in this Draft EIR and in Appendix B.  

2.  NOx Emission Reduction Measures – The NM Plan shall include feasible and practicable 
NOx emission reduction measures that reduce or contemporaneously offset the Project’s 
incremental NOx emissions below the threshold of significance. Planned emission reduction 
measures shall be verifiable and quantifiable during Project construction and transitional 
phase. The NM Plan shall be consistent with current applicable regulatory requirements. 
Measures shall be implemented as needed to achieve the significance threshold and 
considered in the following order: (a) onsite measures, and (b) offsite measures within the 
San Francisco Bay Area Air Basin. Feasible5 onsite and offsite measures must be 
implemented before banked emissions offsets (emission reduction credits) are considered in 
the NM Plan.  

a. Recommended Onsite Emission Reduction Measures: 

i. Onsite equipment and vehicle idling and/or daily operating hour curtailments; 

ii. Construction “clean fleet” using Tier 4 construction equipment to the maximum extent 
practicable; 

iii. Reductions in Vessel and/or Rail Traffic;  

iv. Other onsite NOx reduction measures (e.g., add-on NOx emission controls); or 

v. Avoid the use of Suezmax vessels to the maximum extent practicable. 

Additional measures and technology to reduce NOx emissions may become available during 
the Project construction and operation period. Such measures may include new energy 
systems (such as battery storage) to replace natural gas use, new transportation systems 
(such as electric vehicles or equipment) to reduce fossil-fueled vehicles, or other technology 
(such as alternatively-fueled emergency generators or renewable backup energy supply) that 
is not currently available at the project-level. As provided in the NM Plan, should such 
measures and technology become available and be necessary to further reduce emissions to 
below significance thresholds, Phillips 66 shall demonstrate to the Contra Costa County 
Department of Conservation and Development and BAAQMD satisfaction that such 
measures are as, or more, effective as the existing measures described above. 

 
5  For the purposes of this mitigation measure, “feasible” shall mean as defined under CEQA “capable of being accomplished in a 

successful manner within a reasonable period of time, taking into account economic, environmental, legal, social, and 
technological factors.” 
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b. Recommended Offsite Emission Reduction Measures:  

Phillips 66, with the oversight of the Contra Costa County Department of Conservation and 
Development and BAAQMD, shall reduce emissions of NOx by directly funding or 
implementing a NOx control project (program) within the San Francisco Bay Area Air Basin to 
achieve an annual reduction equivalent to the total estimated construction NOx emission 
reductions needed to lower the Project’s NOx impact below the 54 pound per day 
significance threshold. The offsite measures will be based on the NOx reductions necessary 
after consideration of onsite measures.  

To qualify under this mitigation measure, the NOx control project must result in emission 
reductions within the San Francisco Bay Area Air Basin that would not otherwise be achieved 
through compliance with existing regulatory requirements or other program participation. 
Phillips 66 shall notify Contra Costa County within six months of completion of the NOx 
control project for verification.  

3.  Annual Verification Reports – Phillips 66 shall prepare an Annual NM Verification Report in 
the first quarter of each year following construction or transitional phase activities, while 
Project construction activities at the site are ongoing. The reporting period will extend through 
the last year of construction. The purpose of the Report is to verify and document that the 
total Project construction and transitional phase NOx emissions for the previous year, based 
on appropriate emissions factors for that year and the effectiveness of emission reduction 
measures, were implemented.  

The Report shall also show whether additional onsite and offsite emission reduction 
measures, or additional NOx controls, would be needed to bring the Project below the 
threshold of significance for the current year. The Report shall be prepared by Phillips 66 and 
submitted to the Contra Costa County Department of Conservation and Development and the 
BAAQMD for review and verification. NOx offsets for the previous year, if required, shall be in 
place by the end of the subsequent reporting year. If Contra Costa County and the BAAQMD 
determine the report is reasonably accurate, they can approve the report; otherwise, Contra 
Costa County and/or the BAAQMD shall identify deficiencies and direct Phillips 66 to correct 
and re-submit the report for approval. 

Mitigation Measure AQ-3: Mitigation Pre-empted by Federal Law 

Mitigation Measure AQ-4: Implement Odor Management Plan 

During the 2-year construction phase of the Project, an Odor Management Plan (OMP) shall be 
developed and implemented upon commencement of the renewable fuels processes, which will 
become an integrated part of daily operations at the Rodeo Refinery. The purpose of the OMP is 
to prevent any offsite odors and effect diligent identification and remediation of any potential 
odors generated by the Project. The OMP shall outline equipment that is in place and procedures 
that facility personnel shall use to address odor issues, facility wide. The OMP would include 
evaluation of the overall system performance, identifying any trends to provide an opportunity for 
improvements to the plan, and updating the odor management and control strategies, as 
necessary. This plan would be retained at the facility for County or other government agency 
inspection upon request.  
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Mitigation Measure BIO-1a: Update Pre-Arrival Documents 

Phillips 66 shall update pre-arrival document materials and instructions sent to tank vessels 
agents/operators scheduled to arrive at the Marine Terminal with the following information and 
requests:  

• Available outreach materials regarding the Blue Whales and Blue Skies incentive 
program; 

• Whale strike outreach materials and collision reporting from NMFS;  

• Request extra vigilance by ship crews upon entering the Traffic Separation Scheme 
shipping lanes approaching San Francisco Bay and departing San Francisco Bay to 
aid in detection and avoidance of ship strike collisions with whales;  

• Request compliance to the maximum extent feasible (based on vessel safety) with the 
10 knot voluntary speed reduction zone.  

• Encourage participation in the Blue Whales and Blue Skies incentive program.  

Mitigation Measure BIO-1b:  California Department of Fish and Wildlife (CDFW) and 
Research Sturgeon Support  

Phillips 66 will conduct and support the following activities to further the understanding of vessel 
strike vulnerability of sturgeon in San Francisco and San Pablo Bay.  

Coordinate with CDFW and Research Sturgeon to ensure appropriate messaging on information 
flyers suitable for display at bait and tackle shops, boat rentals, fuel docks, fishing piers, ferry 
stations, dockside businesses, etc. to briefly introduce interesting facts about the sturgeon and 
research being conducted to learn more about its requirements and how the public’s observations 
can inform strategies being developed to improve fisheries habitat within the estuary. 

Mitigation Measure BIO-2: Implement Mitigation Measures HAZ-1 and HAZ-2. 

Mitigation Measure BIO-3: Update and Review Facility Response Plan and Spill 
Prevention, Control, and Countermeasure Plan with OSPR 

• The Facility Response Plan and Spill Prevention, Control, and Countermeasure 
(SPCC) Plan shall be updated to address the change in proposed feedstocks. Phillips 
66 will consult with OSPR during update of the SPCC Plan, especially adequacy of 
booms at the Marine Terminal to quickly contain a spill of renewable feedstocks.  

• In accordance with CCR Title 14, Chapter 3, Subchapter 3, several types of drills are 
required at specified intervals. Due to the potential for rapid dispersion of biofuels and 
oils under high energy conditions, Phillips 66 shall increase the frequency of the 
following drills to increase preparedness for quick response and site-specific 
deployment of equipment under different environmental conditions.  

− Semi-annual equipment deployment drills to test the deployment of facility-owned 
equipment, which shall include immediate containment strategies, are required on a 
semiannual pass/fail basis – if there is fail during first six months, then another drill is 
required. Phillips 66 will require that both semi-annual drills are conducted and 
schedule them under different tide conditions.  

− An OSRO field equipment deployment drill for on-water recovery is required at least 
once every three years. Phillips will increase the frequency of this drill to annual. 

− CDFW-OSPR shall be provided an opportunity to help design, attend and evaluate 
all equipment deployment drills and tabletop exercises. To ensure this, Phillips 66 
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shall schedule annual drills during the first quarter of each year to ensure a spot on 
OSPR’s calendar.  

Mitigation Measure BIO-4a:  Prohibit Ballast Water Exchange 

• Phillips 66 shall prohibit vessels from ballast water exchange at the Marine Terminal.  

Mitigation Measure BIO-4b:  Update Pre-Arrival Documentation 

• Phillips 66 shall update pre-arrival document materials and instructions sent to tank 
vessels agents/operators to ensure they are advised prior to vessel departure of 
California’s Marine Invasive Species Act and implementing regulations pertinent to 
(1) ballast water management, and (2) biofouling management. Additionally, Phillips 
66 will request that vessel operations provide documentation of compliance with 
regulatory requirements (e.g., copy of ballast water management forms and logs of 
hull husbandry cleaning/inspections).  

Mitigation Measure BIO-5: Implement Mitigation Measures BIO-4 

Mitigation Measure BIO-6:  Implement Mitigation Measures BIO-2 (HAZ-1 and HAZ-2) 
and BIO-3 

Mitigation Measure BIO-7: Implement Mitigation Measures BIO-2 (HAZ-1 and HAZ-2) 
and BIO-3 

Mitigation Measure BIO-8:  Implement Mitigation Measures BIO-1 to BIO-4.  

Mitigation Measure CUL-1:  Inadvertent Discovery of Archaeological Resources 

• Pursuant to CEQA Guidelines Section 15064.5(f), “provisions for historical or unique 
archaeological resources accidentally discovered during construction” shall be instituted. 
In the event that any cultural resources are discovered during ground-disturbing 
activities, all work within 100 feet of the find shall be halted and Phillips 66 shall consult 
with the County and a qualified archaeologist (as approved by the County) to assess the 
significance of the find pursuant to CEQA Guidelines Section 15064.5. If any find is 
determined to be significant, representatives of the County and the qualified 
archaeologist would meet to determine the appropriate course of action.  

• Avoidance is always the preferred course of action for archaeological sites. In 
considering any suggestion proposed by the consulting archaeologist to reduce impacts 
to archaeological resources, the County would determine whether avoidance is feasible 
in light of factors such as the nature of the find, project design, costs, and other 
considerations. If avoidance is infeasible, other appropriate measures (e.g., data 
recovery, interpretation of finds in a public venue) would be instituted. Work may 
proceed on other parts of the Project site while mitigation for archaeological resources is 
carried out. All significant cultural materials recovered shall be, at the discretion of the 
consulting archaeologist, subject to scientific analysis, professional museum curation, 
and documented according to current professional standards. 

Mitigation Measure CUL-2:  Inadvertent Discovery of Human Remains 

• The treatment of human remains and associated or unassociated funerary objects 
discovered during any ground-disturbing activity shall comply with applicable state law. 
Project personnel shall be alerted to the possibility of encountering human remains 
during Project implementation, and apprised of the proper procedures to follow in the 
event they are found. State law requires immediate notification of the County coroner, in 
the event of the coroner’s determination that the human remains are Native American, 
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notification of the California Native American Heritage Commission (NAHC), which 
would appoint a Most Likely Descendent (MLD) (PRC Section 5097.98). The MLD would 
make all reasonable efforts to develop an agreement for the treatment, with appropriate 
dignity, of human remains and associated or unassociated funerary objects (CEQA 
Guidelines Section 15064.5[d]).  

• The agreement shall take into consideration the appropriate excavation, removal, 
recordation, analysis, custodianship, curation, and final disposition of the human remains 
and associated or unassociated funerary objects. The PRC allows 48 hours to reach 
agreement on these matters. If the MLD and the other parties do not agree on the 
treatment and disposition of the remains and funerary objects, Phillips 66 shall follow 
PRC Section 5097.98(b), which states that “the landowner or his or her authorized 
representative shall reinter the human remains and items associated with Native 
American burials with appropriate dignity on the property in a location not subject to 
further subsurface disturbance.” 

Mitigation Measure GEO-1:  Comply with Geotechnical Report 

Phillips 66 shall comply with and implement all of the following measures designed to reduce 
potential substantial adverse effects resulting from strong seismic ground shaking: 

• A California licensed geotechnical engineer or engineering geologist shall perform a 
comprehensive geotechnical investigation of all Project facilities based on adequate 
subsurface exploration, laboratory testing of selected samples, and engineering/geologic 
analysis of the data gathered. The information shall be compiled and presented as a 
geotechnical report that provides an evaluation of potential seismic and geologic 
hazards, including secondary seismic ground failures, and other geologic hazards, such 
as landslides, expansive and corrosive soils, and provides current California Building 
Code seismic design parameters, along with providing specific standards and criteria for 
site grading, drainage, berm, and foundation design. 

• For construction requiring excavations, such as foundations, appropriate support and 
protection measures shall be implemented to maintain the stability of excavations and to 
protect construction worker safety. Where excavations are adjacent to existing 
structures, utilities, or other features that may be adversely affected by potential ground 
movements, bracing, underpinning, or other methods of support for the affected facilities 
shall be implemented. 

• Recommendations in the approved geotechnical report shall be incorporated into the 
design and construction specifications and shall be implemented during build-out of the 
Project. 

• The Project geotechnical engineer shall provide observation and testing services during 
grading and foundation-related work, and shall submit a grading completion report to the 
County prior to requesting the final inspection. This report shall provide full 
documentation of the geotechnical monitoring services provided during construction, 
including the testing results of the American Society for Testing and Materials. The Final 
Grading Report shall also certify compliance of the as-built Project with the 
recommendations in the approved geotechnical report. 
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Mitigation Measure HAZ-1: Implement Release, Monitoring and Avoidance Systems 

The following actions shall be completed by Phillips 66 prior to Project operations, including the 
transitional phase, and shall include routine inspection, testing and maintenance of all equipment 
and systems conducted in accordance with manufacturers’ requirements. Of note, the Marine 
Terminal has a remote release system that can be activated from a single control panel or at 
each quick-release mooring hook set. The central control system can be switched on in case of 
an emergency necessitating a single release of all mooring lines.  

Remote Release Systems  

• Provide and maintain mooring line quick release devices that shall be able to be 
activated within 60 seconds. 

• These devices shall be capable of being engaged by electric/push button release 
mechanism and by integrated remotely-operated release system.  

• Document procedures and training for systems use and communications between 
Marine Terminal and vessel operator(s).  

• Routine inspection, testing and maintenance of all equipment and systems in 
accordance with manufacturers’ recommendations and necessity are required to ensure 
safety and reliability. 

This measure would allow a vessel to leave the Marine Terminal as quickly as possible in the 
event of an emergency (fire, explosion, accident, or tsunami that could lead to a spill). In the 
event of a fire, tsunami, explosion, or other emergency, quick release of the mooring lines within 
60 seconds would allow the vessel to quickly leave the Marine Terminal, which could help prevent 
damage to the Marine Terminal and vessel and avoid and/or minimize spills. This may also help 
isolate an emergency situation, such as a fire or explosion, from spreading between the Marine 
Terminal and vessel, thereby reducing spill potential. The above would only be performed in a 
situation where transfer connections were already removed and immediate release would not 
further endanger terminal, vessel and personnel. 

Tension Monitoring Systems  

• Provide and maintain Tension Monitoring Systems to effectively monitor all mooring line 
and environmental loads, and avoid excessive tension or slack line conditions that could 
result in damage to the Marine Terminal structure and/or equipment and/or vessel 
mooring line failures. 

• Line tensions and environmental data shall be integrated into systems that record and 
relay all critical data in real time to the control room, Marine Terminal operator(s) and 
vessel operator(s). 

• System shall include, but not be limited to, quick release hooks only (with load cells), 
site-specific current meter(s), site-specific anemometer(s), and visual and audible alarms 
that can support effective preset limits and shall be able to record and store monitoring 
data.  

• Document procedures and training for systems use and communications between 
Marine Terminal and vessel operator(s). 
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• Routine inspection, testing and maintenance of all equipment and systems in 
accordance with manufacturers’ recommendations and necessity are required to ensure 
safety and reliability. 

• Install alternate technology that provides an equivalent level of protection. 

The Marine Terminal is located in a high-velocity current area and currently has only limited 
devices to monitor mooring line strain and integrated environmental conditions. Updated 
MOTEMS Terminal Operating Limits (TOLs), including breasting and mooring, provide mooring 
requirements and operability limits that account for the conditions at the terminal. The upgrade to 
devices with monitoring capabilities can warn operators of the development of dangerous 
mooring situations, allowing time to take corrective action and minimize the potential for the 
parting of mooring lines, which can quickly escalate to the breaking of hose connections, the 
breakaway of a vessel, and/or other unsafe mooring conditions that could ultimately lead to a 
petroleum product spill. Backed up by an alarm system, real-time data monitoring and control 
room information would provide the Terminal Person-In-Charge with immediate knowledge of 
whether safe operating limits of the moorings are being exceeded. Mooring adjustments can be 
then made to reduce the risk of damage and accidental conditions.  

Allision Avoidance Systems 

• Provide and maintain Allision Avoidance Systems (AASs) at the Marine Terminal to 
prevent damage to the pier/wharf and/or vessel during docking and berthing operations. 
Integrate AASs with Tension Monitoring Systems such that all data collected are 
available in the Control Room and to Marine Terminal operator(s) at all times and vessel 
operator(s) during berthing operations. The AASs shall also be able to record and store 
monitoring data.  

• Document procedures and training for systems use and communications between 
Marine Terminal and vessel operator(s). 

• Routine inspection, testing and maintenance of all equipment and systems in 
accordance with manufacturers’ recommendations and necessity are required to ensure 
safety and reliability. 

The Marine Terminal has a continuously manned marine interface operation monitoring all 
aspects of the marine interface. The Automatic Identification System is monitored through 
TerminalSmart and provides a record of vessel movements. The Marine Terminal has a 
compliant AAS which is not required for MOTEMS compliance so long as MOTEMS TOLs are 
followed.  

Monitoring these factors would ensure that all vessels can safely berth at the Marine Terminal and 
comply with the minimum standards required in the MOTEMS. Excessive surge or sway of vessels 
(motion parallel or perpendicular to the wharf, respectively) and/or passing vessel forces may result 
in sudden shifts/redistribution of mooring forces through the mooring lines, which can quickly 
escalate to the failure of mooring lines, breaking of loading arm connections, the breakaway of a 
vessel, and/or other unsafe mooring conditions that could ultimately lead to a spill. 

Mitigation Measure HAZ-2:  USCG Ports and Waterways Safety Assessment (PAWSA) 
Workshops, Spill Response and Pilotage Requirements 

• Phillips 66 shall participate in the USCG’s PAWSA workshops for the San Francisco Bay 
Area (Bay Area) to support overall safety improvements to the existing Vessel Traffic 
Service in the Bay Area or approaches to the bay if such workshops are conducted by 
the USCG during the life of the lease.  
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• Spill Response to Vessel Spills. Phillips 66 shall respond to any spill near the Marine 
Terminal from a vessel traveling to or from the Marine Terminal or moored at the Marine 
Terminal as if it were its own, without assuming liability, until such time as the vessel’s 
response organization can take over management of the response actions in a 
coordinated manner. 

• For all tankers and barges, Phillips 66 shall require that pilotage is utilized while 
transiting the Bay Vessels 300 GRT or larger and will cooperate in meeting 
USCG/NOAA VSR program to keep speed limited to 10 knots in the Bay and lower upon 
approach to the Marine Terminal due to tug escort speed limitations. 

Vessel owners/operators are responsible for spills from their tankers. Tanker and barge 
owners/operators are required by federal and state regulations to demonstrate that they have, or 
have under contract, sufficient response assets to respond to worst-case releases. Tankers and 
barges operating in United States and California waters must certify that they have the required 
capability under contract. All terminals are under contract with one or more OSRO to respond to 
spills with all the necessary equipment and manpower to meet the response requirements dictated 
by regulations. This mitigation would further reduce the risk of spills in the San Francisco Bay or 
near approaches to the bay by requiring participation in USCG Ports and Waterways Safety 
Assessment workshops for the Bay Area to improve transit issues and response capabilities in 
general, and to support overall safety improvements to the existing VTS in the future.  

While vessel owners/operators are responsible for their spills, if a spill were to occur near the 
Marine Terminal, Phillips 66 and its contractors may be in a better position to provide immediate 
response to a spill using their own equipment and resources, rather than waiting for mobilization 
and arrival of the vessel’s response organization. The Phillips 66 staff is fully trained to take 
immediate action in response to spills. Such action could result in a quicker response and more 
effective control and recovery of spilled product. This mitigation would also require Phillips 66 to 
respond to any spill from a vessel traveling in the San Francisco Bay to or from the Marine 
Terminal or moored at its wharf, without assuming liability, until the vessel’s response 
organization can take over management of the response actions in a coordinated manner. This 
requirement would further limit the potential for impacts from spills in the San Francisco Bay from 
vessels calling at the Marine Terminal. 

In addition, Phillips indicates that it is their policy to utilize pilots for all tankers and barges while 
within the bay, even if the tanker or barge is under the required size requirements, and to limit 
vessels speeds below the required maximum. This mitigation ensures that all tankers and barges 
utilize pilots and speed limits in order to reduce the probability of groundings, collisions or allisions. 

Mitigation Measure TRA-1: Implement a Traffic Management Plan.  

Prior to issuance of grading and building permits, Phillips 66 shall submit a Traffic Management 
Plan for review and approval by the Contra Costa County Public Works Department. At a 
minimum the following shall be included: 

• The Traffic Management Plan shall be prepared in accordance with the most current 
California Manual on Uniform Traffic Control Devices, and will be subject to periodic 
review by the Contra Costa County Public Works Department throughout the life of all 
construction and demolition phases.  

• Truck drivers shall be notified of and required to use the most direct route between the 
site and the freeway;  

• All site ingress and egress shall occur only at the main driveways to the Project site; 

• Construction vehicles shall be monitored and controlled by flaggers; 
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• If during periodic review the Contra Costa County Public Works Department, or the 
Department of Conservation and Development, determines the Traffic Management Plan 
requires modification, Phillips 66 shall revise the Traffic Management Plan to meet the 
specifications of Contra Costa County to address any identified issues. This may include 
such actions as traffic signal modifications, staggered work hours, or other measures 
deemed appropriate by the Public Works Department.  

• If required, Phillips 66 shall obtain the appropriate permits from Caltrans for the 
movement of oversized or excessive load vehicles on state-administered highways 

Mitigation Measure TCR-1: Awareness Training 

• A consultant and construction worker tribal cultural resources awareness brochure and 
training program for all personnel involved in project implementation shall be developed 
by Phillips 66 in coordination with interested Native American Tribes (i.e. Wilton 
Rancheria). The brochure will be distributed and the training will be conducted in 
coordination with qualified cultural resources specialists and Native American 
Representatives and Monitors from culturally affiliated Native American Tribes before 
any stages of project implementation and construction activities begin on the Project 
site. The program will include relevant information regarding sensitive tribal cultural 
resources, including applicable regulations, protocols for avoidance, and consequences 
of violating state laws and regulations. The worker cultural resources awareness 
program will also describe appropriate avoidance and minimization measures for 
resources that have the potential to be located on the Project site and will outline what to 
do and whom to contact if any potential archaeological resources or artifacts are 
encountered. The program will also underscore the requirement for confidentiality and 
culturally-appropriate treatment of any find of significance to Native Americans and 
behaviors, consistent with Native American Tribal values. 

Mitigation Measure TCR -2: Monitoring 

To minimize the potential for destruction of or damage to existing or previously undiscovered 
burials, archaeological and tribal cultural resources and to identify any such resources at the 
earliest possible time during project-related earthmoving activities, Phillips 66 and its construction 
contractor(s) will implement the following measures: 

• Paid Native American monitors from culturally affiliated Native American Tribes will be 
invited to monitor the vegetation grubbing, stripping, grading or other ground-disturbing 
activities in the project area to determine the presence or absence of any cultural 
resources. Native American representatives from cultural affiliated Native American 
Tribes act as a representative of their Tribal government and shall be consulted before 
any cultural studies or ground-disturbing activities begin. 

• Native American representatives and Native American monitors have the authority to 
identify sites or objects of significance to Native Americans and to request that work be 
stopped, diverted or slowed if such sites or objects are identified within the direct impact 
area. Only a Native American representative can recommend appropriate treatment of 
such sites or objects. 

• If buried cultural resources, such as chipped or ground stone, historic debris, building 
foundations, or bone, are discovered during ground-disturbing activities, work will stop in 
that area and within 100 feet of the find until an archaeologist who meets the Secretary of 
the Interior’s qualification standards can assess the significance of the find and, if 
necessary, develop appropriate treatment measures in consultation with the California 
Department of Transportation, the State Historic Preservation Office, and other appropriate 
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agencies. Appropriate treatment measures may include development of avoidance or 
protection methods, archaeological excavations to recover important information about the 
resource, research, or other actions determined during consultation. 

• In accordance with the California Health and Safety Code, if human remains are 
uncovered during ground disturbing activities, the construction contractor or the County, 
or both, shall immediately halt potentially damaging excavation in the area of the burial 
and notify the County coroner and a qualified professional archaeologist to determine 
the nature of the remains. The coroner shall examine all discoveries of human remains 
within 48 hours of receiving notice of a discovery on private or state lands, in accordance 
with Section 7050(b) of the Health and Safety Code. If the coroner determines that the 
remains are those of a Native American, they shall contact the NAHC by phone within 24 
hours of making that determination (Health and Safety Code Section 7050[c]). After the 
coroner’s findings are presented, the County, the archaeologist, and the NAHC-
designated MLD shall determine the ultimate treatment and disposition of the remains 
and take appropriate steps to ensure that additional human interments are not disturbed. 

Mitigation Measure TCR -3: Inadvertent Discoveries 

• Phillips 66 shall develop a standard operating procedure, or ensure any existing 
procedure, to include points of contact, timeline and schedule for the project so all possible 
damages can be avoided or alternatives and cumulative impacts properly accessed.  

• If potential tribal cultural resources, archaeological resources, other cultural resources, 
articulated, or disarticulated human remains are discovered by Native American 
Representatives or Monitors from interested Native American Tribes, qualified cultural 
resources specialists or other Project personnel during construction activities, work will 
cease in the immediate vicinity of the find (based on the apparent distribution of cultural 
resources), whether or not a Native American Monitor from an interested Native 
American Tribe is present. A qualified cultural resources specialist and Native American 
Representatives and Monitors from culturally affiliated Native American Tribes will 
assess the significance of the find and make recommendations for further evaluation and 
treatment as necessary. These recommendations will be documented in the project 
record. For any recommendations made by interested Native American Tribes which are 
not implemented, a justification for why the recommendation was not followed will be 
provided in the project record. 

• If adverse impacts to tribal cultural resources, unique archeology, or other cultural 
resources occurs, then consultation with Wilton Rancheria regarding mitigation 
contained in the Public Resources Code sections 21084.3(a) and (b) and CEQA 
Guidelines section 15370 should occur, in order to coordinate for compensation for the 
impact by replacing or providing substitute resources or environments. 

Mitigation Measure TCR -4: Avoidance and Preservation  

Avoidance and preservation in place is the preferred manner of mitigating impacts to tribal 
cultural resources and shall be accomplished by several means, including: 

• Planning construction to avoid tribal cultural resources, archaeological sites and/ or other 
resources; incorporating sites within parks, green-space or other open space; covering 
archaeological sites; deeding a site to a permanent conservation easement; or other 
preservation and protection methods agreeable to consulting parties and regulatory 
authorities with jurisdiction over the activity. Recommendations for avoidance of cultural 
resources will be reviewed by the CEQA lead agency representative, interested Native 
American Tribes and the appropriate agencies, in light of factors such as costs, logistics, 
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feasibility, design, technology and social, cultural and environmental considerations, and 
the extent to which avoidance is consistent with project objectives. Avoidance and design 
alternatives may include realignment within the project area to avoid cultural resources, 
modification of the design to eliminate or reduce impacts to cultural resources or 
modification or realignment to avoid highly significant features within a cultural resource. 
Native American Representatives from interested Native American Tribes will be allowed 
to review and comment on these analyses and shall have the opportunity to meet with the 
CEQA lead agency representative and its representatives who have technical expertise to 
identify and recommend feasible avoidance and design alternatives, so that appropriate 
and feasible avoidance and design alternatives can be identified.  

• If the resource can be avoided, the construction contractor(s), with paid Native American 
monitors from culturally affiliated Native American Tribes present, will install protective 
fencing outside the site boundary, including a buffer area, before construction restarts. 
The construction contractor(s) will maintain the protective fencing throughout 
construction to avoid the site during all remaining phases of construction. The area will 
be demarcated as an “Environmentally Sensitive Area.” Native American representatives 
from interested Native American Tribes and the CEQA lead agency representative will 
also consult to develop measures for long term management of the resource and routine 
operation and maintenance within culturally sensitive areas that retain resource integrity, 
including tribal cultural integrity, and including archaeological material, Traditional 
Cultural Properties and cultural landscapes, in accordance with state and federal 
guidance including National Register Bulletin 30 (Guidelines for Evaluating and 
Documenting Rural Historic Landscapes), Bulletin 36 (Guidelines for Evaluating and 
Registering Archaeological Properties), and Bulletin 38 (Guidelines for Evaluating and 
Documenting Traditional Cultural Properties); National Park Service Preservation Brief 
36 (Protecting Cultural Landscapes: Planning, Treatment and Management of Historic 
Landscapes) and using the Advisory Council on Historic Preservation’s Native American 
Traditional Cultural Landscapes Action Plan for further guidance. Use of temporary and 
permanent forms of protective fencing will be determined in consultation with Native 
American representatives from interested Native American Tribes. 
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3 Project Description 

This chapter presents a description of the proposed Project, including background and location, objectives, 
key features and components, construction and operational activities, and permits and approvals that are 
required to implement the Project. It also presents a description of the existing operations and processes at 
the Rodeo Refinery and summarizes the process changes that would be included in the Project. 

3.1 Project Background 
Refineries operating in California are subject to state, local, and federal air pollution control regulations 
and emission reduction programs designed to reduce GHG emissions. Under California Assembly Bill 
(AB) 32, the Global Warming Solutions Act of 2006, refineries are subject to regulations aimed at 
reducing California’s global warming emissions and transitioning to a sustainable, low-carbon future 
(CARB 2021). The latest Update to the Climate Change Scoping Plan (CARB 2017) sets goals of a 
40 percent GHG emission reduction below 1990 emission levels by 2030 and a substantial advancement 
toward the 2050 goal to reduce emissions by 80 percent below 1990 emission levels. To meet these 
goals, AB 32 directed the California Air Resources Board (CARB) to adopt measures aimed at achieving 
emissions reductions through regulations, monetary and non-monetary incentives, market-based 
mechanisms, and other actions. Key AB 32 regulations that affect refineries include the following 
(CARB 2021): 

• Low-Carbon Fuel Standard (LCFS), which is intended to decrease the carbon intensity (CI) of 
California’s transportation fuel pool and provide an increasing range of low-carbon and renewable 
alternatives, reducing petroleum dependency; 

• Cap-and-Trade Regulation, which establishes a declining limit on major sources of GHG 
emissions throughout California with economic incentives to invest in cleaner, more efficient 
technologies; 

• Mandatory Reporting of GHG Emissions Regulation, which requires fuel suppliers, among other 
major sources of emissions, to provide a summary of reported GHG emissions data; and 

• Energy Efficiency and Co-Benefits Assessment of Large Industrial Facilities, which requires an 
energy efficiency assessment of California’s large industrial facilities to determine the potential for 
GHG emission reductions and other pollution reduction co-benefits. 

3.2 Project Location and Access 
As shown in Figure 3-1, the Rodeo Refinery is bordered by San Pablo Bay on the north and west, open 
land to the east and southeast, the NuStar Energy tank farm on the northeast, the Bayo Vista residential 
area of Rodeo to the southwest, and the residential enclave of Tormey, located east and adjacent to the 
Nustar Energy tank farm. Originally constructed in 1896, at which time the land was essentially vacant 
and agricultural, the Rodeo Refinery occupied 22 acres. During the second half of the twentieth century, it 
was expanded considerably as capacity and new processes were added and as vacant buffer zone land 
was acquired. 

The Rodeo Refinery comprises approximately 1,100 acres of land, but the Rodeo Site, where the main 
components of the Project would take place, is the 495-acre developed portion of the property northwest 
of Interstate 80 (I-80). The Rodeo Site is currently covered by a mixture of impervious surfaces 
associated with process equipment, parking areas, roads, and other pervious surfaces. The remaining 
portion of the Rodeo Refinery, southeast of I-80, consists of a tank farm, the Carbon Plant Site, and 
undeveloped land that serves as a buffer zone. 
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Primary access to the Rodeo Refinery, used by refinery support trucks and workers, is provided by 
Cummings Skyway between I-80 and the Rodeo Site’s north gate; secondary access is from San Pablo 
Avenue, which runs parallel to and a short distance inland from the waterfront and from which several 
roads and entry gates lead into various areas of the Rodeo Site. San Pablo Avenue is a four-lane arterial 
that connects numerous East Bay communities between Oakland, approximately 18 miles south of 
Rodeo, and the Carquinez Bridge in Crockett, approximately 2 miles northeast of Rodeo. 

3.2.1 General Plan and Zoning 
The Rodeo Refinery is located in an unincorporated area of Contra Costa County that is designated 
Heavy Industry in the Land Use Element of the Contra Costa County General Plan (Contra Costa County 
2010) and is zoned for heavy industrial use in the Contra Costa County Zoning Ordinance.6 

3.3 Surrounding Area Characteristics 
The areas adjacent to the Rodeo Refinery are characterized by a mix of land uses including undeveloped 
land and industrial, commercial, office, and residential uses (Figure 3-1). Directly abutting the Rodeo Site 
on the north is San Pablo Bay and the Union Pacific/Amtrak railroad right-of-way. Abutting the eastern 
boundary is the NuStar Energy tank farm, and beyond that a small residential enclave of Tormey along 
Old County Road and undeveloped, hilly open space. I-80 runs through the Rodeo Refinery roughly from 
southwest to northeast and divides the refinery portion of the property (i.e., the Rodeo Site) from the 
undeveloped portion of the property, part of the tank farm, and the Carbon Plant Site. San Pablo Avenue 
runs through the Rodeo Site in roughly the same direction as I-80 but is approximately 0.75 mile to 
the northwest. 

To the south and west of the Rodeo Refinery, beyond a buffer zone of vacant land, is the Community of 
Rodeo. The enclave of Tormey and the Bayo Vista residential neighborhood of Rodeo, with several 
schools, at least one daycare center, several churches, and a few commercial establishments, are the 
closest residential area to the Rodeo Refinery. Because of the buffer zone, no residential or commercial 
uses directly abut the Rodeo Site or the Rodeo Refinery as a whole. An apartment complex is located at 
the eastern edge of Bayo Vista. This complex comprises approximately 60 multi-unit buildings, the closest 
of which is approximately 400 feet from the Rodeo Site’s border and is separated by the buffer zone 
space. All other residential uses are at least 0.25 mile (1,300 feet) from the Rodeo Refinery. No schools 
are within 0.5 mile (2,600 feet) of the Rodeo Refinery. The two closest schools are a Montessori academy 
on Parker Avenue (approximately 0.63 mile from the Rodeo Site) and the Rodeo Hills Elementary School 
on Rodeo Avenue (approximately 0.8 mile from the Rodeo Site). Most commercial uses in the vicinity are 
located in an area centered on San Pablo Avenue/Parker Avenue, approximately 0.5 mile southwest of 
the Rodeo Site. 

3.3.1 Environmental Justice Communities 
The analysis of environmental justice refers to the assessment of environmental impacts, primarily from 
the perspective of federal law, focused on the potential for projects to create adverse impacts that might 
be disproportionately borne by under-served or disadvantaged (minority and low-impact) communities. 

The Office of Environmental Health Hazard Assessment’s community health risk screening methodology, 
CalEnviroScreen, indicates that the Project is located within and adjacent to census tracts that have an 
overall population vulnerability to pollution ranking in the 80th to 90th percentile; this means that those 
tracts are in the upper 20 percent of overall impacted areas in the state of California (OEHHA 2021). The 
community of Rodeo is an Impacted Community that experiences exposure to TACs, including diesel 

 
6  Assessor Parcel Numbers for the Rodeo Refinery are 357-010-001,357-300-005, 357-320-002, 357-010-002, 357-210-009, 

357-210-010, 357-300-300-001, 357-300-008, 357-310-001, 358-010-008, 358-020-004, and 358-030-034. 
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particulate matter, with sensitive populations affected by pulmonary and cardiovascular conditions. This 
high vulnerability ranking indicates a need to reduce overall emissions and exposures. 

Contra Costa County will be developing a plan-level approach to reduce emissions and improve 
community health in the Project area. Concurrent with the Project and with assistance from the Bay Area 
Air Quality Management, Contra Costa County plans to develop a community risk-reduction plan as part 
of the Stronger Communities Element of the Envision Contra Costa 2040 General Plan (Contra Costa 
County 2021). For analysis of potential environmental justice impacts of the Project, refer to Section 4.17, 
Environmental Justice. 

3.4 Project Sites 

3.4.1 Terminology 
The Project consists of activities at several sites owned and operated by Phillips 66 located throughout 
the state. These sites include the Rodeo Site (Figure 3-2), Carbon Plant Site in nearby Franklin Canyon 
(Figure 3-3), Santa Maria Site in San Luis Obispo County (Figure 3-4), and Pipeline Sites locations 
(Figure 3-5). The following terminology is used in this document: 

• Rodeo Refinery is used to describe the approximately 1,100 acres composing the current Rodeo 
Refinery, including the Carbon Plant, located approximately 1.5 miles east of the Rodeo Site; 

• Rodeo Site refers to the 495 developed acres within the Rodeo Refinery where the main Project 
activities would occur; 

• Carbon Plant Site refers to the current location of the Carbon Plant in Franklin Canyon (within 
the 1,100-acre Rodeo Refinery); 

• Santa Maria Site refers to the Santa Maria Refinery, including the applicant-owned buffer land, 
located near Nipomo, San Luis Obispo County; and 

• Pipeline Sites refers to the four pipelines (i.e., Lines 100, 200, 300, and 400) that that transport 
crude oil and/or pressure petroleum distillate from the Santa Maria Site to the Rodeo Refinery. 

3.4.2 Existing Rodeo Refinery 
The Rodeo Refinery consists of process, storage, and support facilities (Figure 3-2) that produce a variety 
of petroleum-based products (mainly fuels) and byproducts from crude oil and other petroleum-based 
feedstocks (such as pressure distillate and gas oils). Under existing conditions, crude oil is brought into 
the Rodeo Refinery via pipeline from elsewhere in California and via tanker and barge vessels from 
domestic and foreign sources. Other feedstocks required in the refining process are transported by 
pipeline from the Santa Maria Site, by tanker vessel, and by truck (small quantities of transmix), while 
other feedstocks, such as hydrogen, are produced on the Rodeo Site or nearby. Crude oil and feedstocks 
are stored at tank farms within the Rodeo Refinery until needed for the refining process. 

The Rodeo Refinery has the capacity to produce approximately 120,000 barrels of petroleum-based 
products per day (5.04 million gallons per day [mgd]) via the processes shown in Figure 3-6. 
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3.4.2.1 Existing Rodeo Refinery Process Units 

Major equipment used at the Rodeo Refinery for manufacturing fuels include distillation columns, storage 
tanks, reactors, vessels, heaters, boilers, and other ancillary equipment. Table 3-1 provides a brief 
description of the major process units. Figure 3-6 presents a schematic diagram of the existing process 
flows. Existing processes are summarized in the following sections. 

Table 3-1. Existing Major Process Units 

Unit Basic Purpose 

Crude Distillation Unit (U267) and Crude/Coking Unit 
(U200) 

Separate crude oil into petroleum coke (as a byproduct) 
and a variety of gases, heavy residuals, and 
intermediate-weight feedstocks. 

Unicracker Complex (U240/244/246/248)  A complex of units that processes selected outputs of 
the Crude/Coker Unit into gasoline, diesel, and jet fuel 
distillate stocks as well as butane. 

Ultra-Low Sulfur Diesel Hydrotreating Unit (U250) Processes pre-treated renewable feedstock to produce 
renewable diesel and produces renewable and 
conventional ultra-low sulfur diesel blending stock. 

Hydrotreating-Reformer Complex (MP-30) A complex of process units that remove sulfur and 
nitrogen compounds from gasoline blendstocks. 

Isomerization Unit (U228) Produces a key gasoline blending stock. 

Fractionation and Caustic Treatment Unit (U215) Produces butane and gasoline blending stock and 
removes sulfur compounds from fuel gas and butane. 

Product Blending Facility (U40/76/80) Mixes blending stocks and additives to produce 
consumer-ready gasoline and diesel and delivers the 
products to storage tanks for transportation.  

Sulfur Recovery/Amine Absorbers/Sour Water Strippers 
(U235, U236, and U238) 

Remove sulfur compounds and ammonia from refinery 
process streams. 

Main and MP-30 Flares Safely control excess gas. 

Fuel Gas Center (U233) Removes sulfur compounds from raw fuel gas. 

 

3.4.2.2 Additional Rodeo Refinery Facilities 

The Rodeo Refinery also includes the Steam Power Plant, a butane storage and railcar loading facility, 
import/export facilities, a Wastewater Treatment Plant, a pressure-relief system/vapor-recovery system, a 
Hydrogen Plant, and the Carbon Plant. 

Steam Power Plant 

The Steam Power Plant is a cogeneration facility. The plant has three simple-cycle gas turbines to 
generate electricity and uses waste heat from the gas turbine exhaust to generate steam. The plant has 
an electricity production capacity of approximately 48 megawatts (MW). It is fueled by refinery fuel gas 
(RFG) (approximately 80 percent of the fuel), and when RFG is not available, it is fueled by purchased 
natural gas (approximately 20 percent of the fuel). The Cogeneration Plant produces enough electricity for 
the Rodeo Refinery’s use; if excess electricity is available, it is exported to the regional grid. The Steam 
Power Plant operates approximately 95 percent of the time. 
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Butane Storage and Railcar Loading Facility 

Refinery-produced butane can be used as a gasoline blend stock or as a refinery fuel, or it can be loaded 
into railcars for shipment to customers. CARB regulations control the volume of butane blended into 
gasoline. During the summer blending season (March through October), the volume of butane added to 
gasoline is low to keep the volatility of the blended gasoline within CARB specifications. During the winter 
blending season (November through February), a larger volume of butane may be blended into gasoline 
to increase its volatility, again within CARB specifications. 

The butane storage system consists of four storage spheres—Tank-300, Tank-301, Tank-302, and 
Tank-833. Two butane loading racks are located at Rodeo Refinery’s Marine Terminal Complex (Marine 
Terminal). During the summer blending season, isobutene (i-butane) and normal butane (n-butane) are 
loaded into railcars for delivery to customers. During the winter gasoline blending season, butane is used 
in the Rodeo Refinery. If insufficient butane is available, it can be purchased from the external market and 
off-loaded from railcars into the Rodeo Refinery for blending; however, this is an infrequent activity. 

Currently, up to 16 railcars of butane can be loaded per day. Railcars are not used to store butane. During 
the winter, purchased butane can be brought into the facility from outside sources. The Rodeo Refinery 
has the capability to offload purchased butane; however, this activity is infrequent. 

Import/Export Facilities 

In addition to rail facilities, products are transported to and from the Rodeo Refinery by vessel, pipeline, and 
truck. Marine vessels include tugs, barges, articulated tug barges (ATBs),7 and tankers that move crude oil, 
blending stocks, and feedstock to and from the Marine Terminal, located at the northern tip of the Rodeo 
Site (see Figure 3-2). Existing vessel traffic, based on the 3-year baseline average of 2017 through 2019, 
consisted of 80 tankers of various sizes and 91 barges (non-self-propelled and ATBs combined) per year. 
The Marine Terminal is equipped with pumps, piping, and heavy cargo hoses to transport liquids and a 
thermal oxidizer to control vapor emissions. A ship’s cargo is unloaded via the pipelines, and the contents of 
the cargo holds are pumped to storage tanks on shore. Product ships and barges depart the Marine 
Terminal loaded with intermediate and refined products for other coastal cities and distribution terminals. 

Pipelines are the predominant means to import crude oil and other feedstock over land. Product pipelines 
also distribute gasoline, diesel, and jet fuel to terminals; from these terminals, products are delivered by 
truck to gas stations and other Phillips 66 customers. 

Some raw materials and products used at the Rodeo Refinery are imported by truck. These materials 
include liquid oxygen, sodium hydroxide, aqueous ammonia, amine, sulfuric acid, Stretford solution, and 
water-treating chemicals and additives. Molten sulfur, a byproduct from the Sulfur Recovery Plant, is 
loaded into trucks at a dedicated sulfur truck-loading facility. Petroleum coke is transported by conveyor 
from the Delayed Coker Unit to a dedicated coke truck-loading facility. Trucks also haul waste from the 
Rodeo Refinery, including sulfur/vanadium Stretford hazardous waste and spent catalyst. 

Wastewater Treatment Plant 

The Rodeo Refinery has a Wastewater Treatment Plant to treat its wastewater to reduce concentrations 
of pollutants to acceptable levels before discharging it to San Pablo Bay. Treatment processing consists 
of oil-water separation, dissolved air flotation enhanced with flocculants, powdered activated carbon 
treatment, clarification, and sand filtration. After filtering, the effluent is pumped through a deepwater 
diffuser located underneath the Marine Terminal into San Pablo Bay. 

 
7  Articulated tug barges consist of a tank vessel (barge) and a large, powerful tug that is positioned in a notch in the stern of the 

barge, which enables the tug to propel and maneuver the barge. 
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The Rodeo Refinery Wastewater Treatment Plant is designed for a maximum treatment capacity of about 
10 mgd. The flow to the treatment system is collected by four main sewer lines that deliver collected 
wastewater to a splitter box where the streams are mixed and then directed to sumps from which 
wastewater is pumped to equalization tanks. Equalization tanks are designed to provide an even, steady 
flow to the Wastewater Treatment Plant for optimal system effectiveness. 

Pressure-Relief Systems and Flares 

Regulations and industry standards require that every pressure-containing vessel has a pressure-relief 
device installed to prevent vessel damage from excessive pressure. At the Rodeo Refinery, the 
discharges from these pressure-relief valves are collected into a piping system for recycling or safe 
disposal. The piping system is known as the Blowdown System. 

The Blowdown System collects and separates liquid and gaseous discharges from various process units 
and equipment throughout the Rodeo Refinery. The Blowdown System also collects gases that (1) are the 
normal byproducts of a process unit or vessel depressurization, (2) may result from an upset in a process 
unit, or (3) come from refinery process units during startup and shutdown or when the balance between fuel 
gas generation and the combustion of that gas for process heat is disrupted. The Blowdown System 
provides a means to recover gases and liquids relieved by the process units to maintain safe operating 
pressures. If the capacity of the recovery system is exceeded, the excess material is sent to the flare. 

Flares are devices meant to provide for the safe disposal of gaseous wastes; ensure safe operations, 
thereby minimizing impacts on the community; and serve as emission control mechanisms for the 
Blowdown System. The flares combust flammable hydrocarbon gases and odorous compounds (such as 
hydrogen sulfide [H2S]), minimizing emissions of smog-forming chemicals. However, flaring events do result 
in emission of combusted gases. At the Rodeo Refinery, no routine flaring occurs during normal operation. 

Hydrogen Plant 

The Hydrogen Plant produces hydrogen and steam for use in hydrotreaters and other refinery processes 
within the Rodeo Refinery. The Hydrogen Plant includes a steam methane reformer furnace, associated 
stack, and other equipment, including a compressor, cooler, and associated piping. Hydrogen is 
generated by reacting a petroleum liquid or gas, such as butane or natural gas, with steam in the 
presence of a catalyst. The steam methane reformer furnace is a process furnace that is used to maintain 
the reactants at a temperature that favors the production of hydrogen. The exhaust gases from the steam 
methane reformer furnace are passed through a selective catalytic reduction gas treatment unit to reduce 
the emissions of oxides of nitrogen created from the combustion that takes place in the furnace. The 
hydrogen formed in this equipment is purified by a process called pressure swing adsorption and then is 
delivered to the units that use hydrogen gas in the Rodeo Refinery. 

Carbon Plant 

The Carbon Plant upgrades the petroleum coke byproduct. It is a two-kiln, petroleum coke–calcining8 
operation that is integrated with cogeneration of electricity using waste heat produced by the coke–calcining 
process. At the Carbon Plant, raw or “green” coke is fed into a natural gas–fired rotary kiln to thermally 
remove associated moisture and volatile combustible matter and to otherwise improve critical physical 
properties such as electrical conductivity, real density, and oxidation characteristics. Exhaust emissions from 
the kilns are controlled by a baghouse. Process heat is captured by steam boilers and transformed into 
electrical power by the facility’s turbine generator. The Carbon Plant currently produces 14.2 MW of 
electricity, of which 2.2 MW is used at the plant and the remaining 12 MW is exported to the electrical grid. 

 
8 Calcining is the process of heating a solid to a temperature below its melting point to bring about a state of thermal 

decomposition or a phase transition other than melting. 
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3.4.2.3 Existing Rodeo Refinery Processing 

The Rodeo Refinery is designed and operated to refine a variety of domestic and foreign crude oils. The 
principal activity of the Rodeo Refinery is to manufacture transportation fuels; the facility converts crude 
oil and other feedstock into liquefied petroleum gas, gasoline, jet fuel, and diesel fuel. Byproducts of the 
Rodeo Refinery include sulfur and petroleum coke. Electrical power, fuel gas, and steam are also created 
during the refining process. 

Crude oil is brought to the Rodeo Refinery via pipeline and the Marine Terminal. Tankers and barges 
dock at the Marine Terminal, located at the northwestern edge of the facility. Numerous chemicals, 
materials, and utilities are also required to produce useful products from the crude oil. Some chemicals, 
such as hydrogen, are produced at the Rodeo Refinery or supplied by Air Liquide’s Hydrogen Production 
Plant, located adjacent to the refinery. Other feedstock, chemicals, and materials are purchased and 
transported to the facility. 

Currently, the Bay Area Air Quality Management District (BAAQMD) permits the Rodeo Refinery to 
process a maximum crude oil throughput of 117,000 barrels per day. The BAAQMD permit also limits 
allowable emissions associated with the Rodeo Refinery, including the Marine Terminal. 

Crude Oil Processing 

The Rodeo Refinery processes crude oil into usable products, such as gasoline, diesel, jet fuel, fuel oil, 
liquefied petroleum gas, or other petroleum-based products. To produce these products, process units 
perform one of four basic functions: 

• Separation 

• Conversion 

• Purification 

• Blending 

Separation 

To carry out the process of separation, the Rodeo Refinery takes advantage of the fact that individual 
hydrocarbon molecules boil at different temperatures (at a specified pressure) according to the size of the 
molecules. As a result, a mixture of various compounds contained in a single-feed stream, such as crude 
oil, can be separated using a distillation column or fractionator in which the temperature decreases from 
the bottom to the top of the column. The smaller hydrocarbon molecules rise to the top of the column as 
gases. The heavier hydrocarbons fall to the bottom of the column as liquids. 

In the distillation process, mixed feed stocks in crude oil are separated into distinct hydrocarbon streams 
or fractions. This process involves two steps. In the first step, inorganic salts are removed from the crude 
oil. In the second step, the crude oil is separated into several distinct hydrocarbon streams using 
atmospheric- and vacuum-distillation columns. 

With distillation, mixed feed stocks in crude oil can be separated into distinct hydrocarbon streams or 
fractions. At petroleum refineries, the first main processing step is to remove inorganic impurities from the 
crude oil and then separate it into several distinct hydrocarbon streams using atmospheric and vacuum-
distillation columns. The separation process is used in many other Rodeo Refinery units. The use of 
fractionators and splitter units to separate various products into distinct hydrocarbon streams is a 
common practice at other refineries. 
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Conversion 

After the initial separation of the crude oil, fractions created from distillation are routed to process units 
that convert molecules into molecules more desirable for blending into finished products. Conversion of 
molecules is accomplished by two primary processes: cracking and reforming. 

• Cracking. The process of cracking breaks large and cyclic molecules into smaller compounds that 
have chemical and physical properties better suited for the finished product. Cracking at most 
refineries is performed at catalytic cracking units and coking units. Catalytic cracking units use 
catalysts to induce chemical transformations to smaller molecules. Hydrocracking units are a class 
of cracking units that use hydrogen, high temperature and pressure, and catalysts to achieve the 
desired molecular conversions. Coking units use high temperature to induce thermal cracking. 

• Reforming. The process of reforming transforms the shape of hydrocarbon molecules. Process 
units such as catalytic reformers, isomerization units, and alkylation units rearrange the chemical 
structures of hydrocarbon molecules without significant cracking or breaking of the molecules. 
These reforming process units create a high percentage of final blending components for gasoline. 

Purification 

It is necessary to remove impurities from fractions of gasoline and diesel before processing or blending 
them into finished products. Purification includes removing undesirable components such as hydrogen 
sulfide, sulfur, and nitrogen compounds. Purification is accomplished in units called hydrotreaters, where 
a mixture of hydrocarbons and hydrogen are heated together and then fed to a reaction chamber 
containing a catalyst. When the hydrocarbon and hydrogen molecules contact the catalyst, a chemical 
reaction occurs that converts sulfur and nitrogen molecules bound in hydrocarbon molecules to hydrogen 
sulfide and ammonia gases. These gases are separated from the hydrocarbon liquids and are sent to the 
Sulfur Recovery Plant where the sulfides are converted to elemental sulfur, which is sold as a product, 
and the ammonia is converted to nitrogen. 

Blending 

After separating, converting, and purifying, the final refinery process is blending. The blending process 
involves numerous streams from storage tanks and process vessels that are mixed (i.e., blended) into 
finished products. The final products contain the correct chemical and physical properties specified for 
each fuel. 

3.4.2.4 Existing Rodeo Refinery Maintenance Activities 

Operation of the Rodeo Refinery requires substantial ongoing maintenance activities so that: 

• All Rodeo Refinery process units operate within their design parameters, 

• Products meet quality and quantity goals, 

• Emissions and discharge sources meet all regulatory limits, and 

• Pressure-containing and other equipment meet rigorous safety requirements. 

Regular maintenance is essential to the overall safe operation of the Rodeo Refinery. In addition to 
ongoing maintenance activities, scheduled, large-scale maintenance actions called turnarounds are also 
necessary. The term turnaround refers to the period of time when refinery equipment is down for 
maintenance and inspection and is not available to process feedstocks, compared to the typical 24-hour-
a-day, 365-day-a-year operation. Equipment is regularly scheduled to be out of operation in order to: 

• Inspect the internals of Rodeo Refinery vessels, 

• Clean pipe and vessel internals, 
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• Upgrade existing Rodeo Refinery equipment and vessels, 

• Replace catalysts in vessels that do not use continuous regeneration, 

• Make connections for new equipment being installed at the Rodeo Refinery, 

• Perform maintenance or inspection on critical equipment, and/or 

• Repair and renew piping and equipment before they fail. 

Turnarounds are termed major when significant portions of the Rodeo Refinery are shut down for extended 
periods. Minor turnarounds may affect only certain units, or parts of the total Rodeo Refinery, for short 
periods. Major turnarounds usually occur between 3 and 6 years apart. Minor turnarounds may occur once 
every 3 years, up to once per year. Rodeo Refinery turnarounds significantly affect production. Therefore, 
refinery staff plan turnarounds carefully so that work is accomplished quickly and process units can resume 
operation as soon as possible. As part of this planning, provisions are made so that necessary supplies and 
equipment are onsite and available when needed. Refinery maintenance and technical staff, as well as 
additional contract maintenance staff, work in shifts around the clock to minimize the duration of a 
turnaround. Refinery staff usually plan major unit turnarounds several years apart to maximize overall 
production. Also, the turnaround schedule becomes the controlling factor when planning and scheduling 
upgrades or other major changes to the process equipment at the Rodeo Refinery. 

3.4.2.5 Marine Oil Terminal Engineering and Maintenance Standards 

The California State Lands Commission (CSLC) developed Marine Oil Terminal Engineering and 
Maintenance Standards (MOTEMS) to establish standards for the design, construction, and maintenance 
of marine oil terminal berthing and cargo loading/unloading facilities. MOTEMS is intended to minimize 
the possibility of accidents at marine oil terminals during extreme weather events and seismic activity that 
would lead to releases of petroleum substances to the environment. Existing facilities are required to 
retrofit or rebuild as necessary to meet MOTEMS, which has been completed at the Rodeo Refinery’s 
Marine Terminal, and Phillips 66 will continue to comply with MOTEMS requirements. 

3.4.2.6 Existing Risk Management and Response Plans 

Risk Management Plan 

Phillips 66 operates under the US Environmental Protection Agency (USEPA) Risk Management Plan 
(RMP) rule, California Accidental Release Prevention (CalARP) Program, and the Contra Costa County 
Industrial Safety Ordinance (ISO). The Rodeo and Santa Maria Refineries maintain RMPs that include three 
main components: (1) hazard assessment; (2) release prevention planning; and (3) emergency response 
planning. The RMPs are updated when there are changes that would affect the use or storage of acutely 
hazardous substances. A detailed hazards and operability study of the changed components is conducted 
prior to startup of new equipment or processes such as would be part of the Project. Upon completion of the 
Project, the Hazardous Materials Business Plan (HMBP) that provides input to the RMP would be updated 
and the RMP scenarios reviewed for potential change as a result of the Project. 

Emergency Response Plan 

An emergency response plan is in place at the Rodeo Refinery to ensure that, in the event of a fire, 
hazardous material release, medical emergency, or rescue situation, refinery personnel would be able to 
respond to the emergency quickly and effectively so that personal injuries, environmental damage, and/or 
property damage can be minimized. The emergency response plan describes the responsibilities of all 
facility personnel in the event of an emergency. Additionally, the plan defines the types of actions that 
personnel with different levels of training may take in response to an emergency. Furthermore, the plan 
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describes and defines the chain of command to be followed by personnel in an emergency. The primary 
responsibility for implementing the plan rests with Phillips 66, not with an outside agency. 

3.4.3 Existing Santa Maria Site 
The Santa Maria Site is located just west of California Route 1 and south of the town of Arroyo Grande in 
southern San Luis Obispo County (Figure 3-4). The facility, which was built in 1955, occupies approximately 
1,600 acres, much of which is vacant land surrounded by undeveloped land and by commercial, industrial, 
recreational, agricultural, and residential uses. The Santa Maria Site includes petroleum storage and 
processing facilities and serves as a collection and pre-processing facility for high-sulfur heavy crude oil. 
The crude oil comes primarily from offshore platforms along the California coast and oil fields in the Santa 
Maria Valley. The majority of crude oil is delivered to the facility by pipeline (the remainder, which is 
approximately 2,000 barrels per day (bpd) of petroleum-based products, is delivered by truck). 

The Santa Maria Site processed 26,700 bpd of crude oil in 2019 and 25,700 bbl/d of crude oil in 2020. 
Semi-refined liquid products from the Santa Maria Site are sent by pipeline as feedstocks to the Rodeo 
Refinery for upgrading into finished petroleum products. Other Santa Maria Site products include 
petroleum coke (a byproduct of oil refining), which is shipped by rail and truck, and granular sulfur 
(recovered from the crude oil), which is shipped by truck. 

3.4.4 Existing Pipeline Sites 
The Project includes the Pipeline Sites—four regional pipelines serving the Santa Maria Site and the 
Rodeo Refinery. The Santa Maria Site is connected to the Rodeo Refinery by approximately 200 miles of 
subterranean pipeline (Figure 3-5), designated Line 400 and Line 200. Line 400 runs north and east from 
the Santa Maria Site through the Coastal Range of central California in San Luis Obispo and Kern 
Counties, a region of dry grassland, pasture, and open live oak woodland, to connect with Line 200 north 
of McKittrick. Line 200 runs northwest up the west side of the San Joaquin Valley, through a mixture of 
Coastal Range grasslands and pasture and San Joaquin Valley agricultural land, and then west to the 
Rodeo Refinery. Line 200 runs through Kern, Kings, Fresno, Merced, Stanislaus, San Joaquin, Alameda, 
and Contra Costa Counties. Two other pipelines—Line 100 and Line 300—connect the Santa Maria Site 
to crude oil collection facilities elsewhere in California (Figure 3-5). Line 100 runs underneath San 
Joaquin Valley agricultural land and Coastal Range grasslands and pasture lands in Kern County, and 
Line 300 runs beneath agricultural land and grasslands in the Santa Maria Valley area in San Luis Obispo 
and Santa Barbara Counties. 

3.5 Project Overview 
Phillips 66 proposes to modify the existing Rodeo Refinery into a repurposed facility that would process 
renewable feedstocks into renewable diesel fuel, renewable components for blending with other 
transportation fuels, and renewable fuel gas. An application for an LUP was submitted to Contra Costa 
County in 2020. Approval of the LUP requires compliance with CEQA, including preparation of an EIR. 
Refer to Chapter 1, Introduction, for a detailed discussion of the CEQA process for the Project. 
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The repurposing of the Rodeo Refinery would assist California in meeting its stated goals of reducing 
GHG emissions and ultimately transitioning to carbon neutrality.9 It would also provide a mechanism for 
compliance with California’s LCFS and Cap-and-Trade programs and the federal Renewable Fuels 
Standard (RFS), while continuing to meet regional market demand for transportation fuels. The Project 
would produce up to 55,000 bpd of a variety of renewable transportation fuels from renewable feedstocks. 
The Rodeo Refinery as a whole post-Project would produce up to 67,000 bpd. To maintain current facility 
capacity to supply regional market demand for transportation fuels, including renewable and conventional 
fuels, the post-Project facility configuration could receive, blend, and ship up to 40,000 bpd of gasoline 
and gasoline blendstocks. 

Because the Project would discontinue the processing of crude oil at the Rodeo Refinery, the Santa Maria 
Site would no longer be necessary to provide feedstock to the Rodeo Refinery, so it would be demolished. 
The Pipeline Sites that collect crude oil for the Santa Maria Site and deliver semi-refined feedstock to the 
Rodeo Refinery would not be necessary to transport crude oil-based feedstocks and would be taken out of 
service (decommissioned) or sold (Section 3.9, Project Components). In addition, the Carbon Plant would 
no longer be necessary and would be demolished. The existing Rodeo Refinery, Carbon Plant Site, Santa 
Maria Site, and Pipeline Sites are described above (Section 3.4, Project Sites). Sections 3.6 through 3.12 
describe the proposed Project objectives, operational changes, modification of existing facilities, and 
construction and demolition. 

3.6 Project Objectives 
The Project has the following objectives: 

• Convert the Rodeo Refinery to a renewable transportation fuels production facility; 

• Provide/maximize production of renewable fuels to assist California in meeting its goals for 
renewable energy, GHG emission reductions, and reduced CI for transportation fuels; 

• Convert existing equipment and infrastructure to produce transportation fuels from non-hazardous 
renewable feedstocks and discontinue the processing of crude oil at the Rodeo Refinery; 

• Preserve and protect existing family-wage jobs in Contra Costa County during and after the 
transition to a renewable transportation fuels production facility; 

• Repurpose and reuse the facility’s existing equipment capacity, including the Marine Terminal 
and Rail Butane Loading Rack; 

• Preserve marine, rail, and truck offloading facilities to access national/international renewable 
feedstocks to provide renewable transportation fuels and conventional fuels and conventional fuel 
components; 

• Provide the ability to process a comprehensive range of renewable feedstocks, including treated 
and untreated feedstocks; 

• Maintain the facility’s current capacity to supply regional market demand for transportation fuels, 
including renewable and conventional fuels; 

 
9  Governor Newsom’s Executive Order N-79-20 states: “clean renewable fuels play a role as California transitions to a 

decarbonized transportation sector” and “to support the transition away from fossil fuels consistent with the goals established in 
this Order and California’s goal to achieve carbon neutrality by no later than 2045, the California Environmental Protection 
Agency and the California Natural Resources Agency, in consultation with other state, local and federal agencies, shall expedite 
regulatory processes to repurpose and transition upstream and downstream oil production facilities...” The Governor’s Order also 
directs CARB to “develop and propose strategies to continue the State’s current efforts to reduce the carbon intensity of fuels 
beyond 2030 with consideration of the full life cycle of carbon. Additionally, the California Air Resources Board’s 
November 19, 2020, “California’s Greenhouse Gas Goals and Deep Decarbonization” presentation anticipates that biofuels will 
comprise 19 percent of the transportation “fuel” sector by 2045.” 



Rodeo Renewed Project 
Draft Environmental Impact Report 

October 2021 Project Description   3-23 

• Ensure California transportation fuel supply needs are met during the transition to a renewable 
fuels facility by temporarily (approximately 7 months) increasing gas oil and crude deliveries at 
the Marine Terminal to maintain current transportation fuel production at the Rodeo Refinery; 

• Provide a beneficial use for recyclable fats, oils, and grease (FOG) within the state of California; 
and 

• Provide a mechanism for compliance with the federal RFS and the state LCFS through 
processing facilities in California. 

3.7 Project Operation 

3.7.1 Product Received 
Once the Project is operational, no crude oil would be processed at the Rodeo Refinery. As shown in 
Table 3-2, the Rodeo Refinery would no longer receive crude oil and gas oil at its Marine Terminal 
(35,000 bpd on a 12-month rolling average10) or from the pipelines connecting the Rodeo Refinery to the 
Santa Maria Site (70,000 bpd). The Rodeo Refinery would receive 38,000 bpd gasoline and gasoline 
blendstocks, which is an increase over baseline of 28,000 bpd.  

Up to 80,000 bpd of renewable feedstocks would be received at the Rodeo Refinery and processed in the 
proposed PTU. The majority of the time, the feedstocks treated by the PTU would be processed onsite to 
produce renewable fuels. In situations where excess treated feedstock produced by the PTU is not 
processed onsite, this material could be exported from the Rodeo Refinery via the Marine Terminal. 
Project emissions associated with processing at the PTU would be correlated with how much material is 
being processed and handled, rather than the specific type of material. 

3.7.2 Product Shipped 
As shown on Table 3-2, Once operational, the Rodeo Refinery would supply up to 107,000 bpd of 
renewable fuels (67,000 bbrl/d) and petroleum-based transportation fuels or gasoline (40,000 bbrl/d). Of the 
67,000 bpd of renewable fuels that would be produced, 55,000 bpd would occur as a result of the Project. 
This amount would be in addition to the Rodeo Refinery’s existing capability (as of 2021) of producing 
12,000 bpd from pretreated feedstocks using Unit 250 (previously used to process petroleum-based 
feedstocks). However, renewable feedstocks and renewable fuels were not produced from Unit 250 
during the CEQA baseline period in 2019 (refer to Section 3.13, CEQA Baseline); therefore, Table 3-2 
indicates “0” for “Renewable Fuels Shipped.” 

To maintain the current facility capability to supply regional market demand for transportation fuels, 
including renewable and conventional fuels, the Rodeo Refinery could receive, blend, and ship up to 
40,000 bpd of gasoline and gasoline blendstocks. Table 3-2 summarizes activities associated with the 
future operations of the Project. 

 
10  All bpd amounts are based on a 12-month rolling average, unless otherwise noted. 
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Table 3-2. Rodeo Refinery Pre- and Post-Project Operational Activity 

 Baseline Post-Project 
Product Received   
Marine Terminal Crude and Gas Oil Received (1,000 bpd 12-month average) 35 0 

Pipeline Crude Received (1,000 bpd 12-month average) 70 0 

Renewable Feedstocks Received (1,000 bpd 12-month average)a  0  80 

Gasoline and Blendstocks Received (1,000 bpd 12-month average)  10  38 

Product Shipped 

Petroleum Products Shipped (1,000 bpd 12-month average) 121 40 

Renewable Fuels Shipped (1,000 bpd 12-month average) 0 67 

Treated Renewable Feedstock Shipped (1,000 bpd 12-month average) 0 25 

Mode of Transportation 

Tanker Vessels (calls/year) 80 201 

Barges (calls/year) 90 161 

Carbon Plant Site Rail (average railcars per week) 6.96 0 

Refinery Railcar Loading/Unloading Rack (average railcars per day) 4.7 16 

Santa Maria Site Rail (railcars per year) 409 0 

Refinery and Carbon Plant Truck Trips (roundtrips per year) 40,213 16,026 

Santa Maria Site Truck Trips (roundtrips per year) 13,008 0 

Rodeo Refinery Approximate Number of Employees and Contractors 650 650 

Note: 
a. The facility currently has the capacity to produce approximately 12,000 bpd of renewable fuels from pretreated feedstocks using 

Unit 250, which was previously used to process petroleum-based feedstocks. However, renewable feedstocks and renewable 
fuels were not produced from U250 during the baseline period in 2019 and are not included in this table. 

3.7.3 Project Modes of Transportation 
Renewable feedstocks for the Project would arrive at the facility primarily by tanker, barge, and railcar but 
possibly also by truck for small amounts from local sources. Future vessel call numbers would be greater 
than under baseline conditions (Table 3-2), and the mixture of vessel sizes and types would likely be 
different than under baseline conditions. 

3.7.3.1 Marine Traffic 

Marine traffic would increase relative to the baseline period, as shown in Table 3-2. Marine traffic would 
include tanker vessels and barges used to import renewable feedstocks and gasoline blendstocks and 
export renewable fuels and feeds. Baseline vessel traffic consists of 80 tankers of various sizes and 
90 barges (non-self-propelled and ATBs combined) and is estimated to increase to a total of 
201 Handymax tankers and 161 ATB at full Project operation. No physical changes are needed at the 
Marine Terminal as part of the Project. 

3.7.3.2 Rail Traffic 

Rail traffic at the Rodeo Refinery during 2019 consisted of one linehaul locomotive visit per day moving 
4.7 cars, on average, at the railcar facility. Under the Project, rail traffic would consist of one linehaul 
locomotive per day moving a maximum of 16 railcars at the railcar facility. This volume of traffic is within 
the existing railcar loading/unloading capacity of the facility. Rail traffic at the Carbon Plant Site in 2019 
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consisted of approximately three linehaul visits per week, on average, and 362 railcars per year total. 
Under the Project, rail traffic at the Carbon Plant Site would be discontinued. 

3.7.3.3 Truck Traffic 

Truck traffic related to feedstock transport to the Rodeo Refinery would vary depending on local 
conditions and refinery demand. Truck traffic related to the refinery deliveries and waste byproducts in 
2019 was 7,540 roundtrips per year. Truck traffic related to the transport of petroleum coke to and from 
the Carbon Plant Site, which totaled 32,673 round trips in 2019, would no longer occur. As a result, 
annual truck round trips under the Project would total approximately 16,026 truck roundtrips per year. The 
Project would result in a decrease from approximately 110 roundtrips per day to and from the Rodeo 
Refinery as a whole to approximately 44 roundtrips per day to and from the Rodeo Refinery. The Rodeo 
Refinery’s renewable products would be shipped from the facility by tanker vessel and pipeline. 

3.8 Project Renewable Feedstocks 

3.8.1 Background 
The renewable feedstocks market for the production of renewable fuels has been evolving, and will 
continue to evolve in the next decade and beyond. Renewable feedstocks are produced with a broad 
range of materials, including soybean oil, corn oil, rapeseed oil, and other vegetable oils; tallow and other 
animal fats; used cooking oil (UCO); FOG; and other waste oil products. The global production of 
renewable feedstocks has been generally sustained by the use of crop-based vegetable oils 
(e.g., soybean oil), which has raised concerns regarding the use of food-based agricultural products for 
the production of fuels. Accordingly, while food-based vegetable oils will continue to support the 
production of renewable feedstocks, the next generation of renewable feedstocks focuses on the use of 
non-food materials or waste raw materials, such as UCO, tallow, or FOG (Organisation for Economic 
Cooperation and Development and Food and Agriculture Organization 201911). 

3.8.2 Anticipated Project Feedstocks 
For the Project, renewable feedstocks would be processed into renewable products as indicated in 
Figure 3-7 and would include both treated and untreated feedstocks. Renewable feedstock generally 
requires pre-treatment to remove contaminants, such as polyethylene, and purification of feedstock prior 
to conversion to renewable fuels. These treatments would occur in the proposed PTU, which would also 
include FOG recovery equipment (see Section 3.7, Project Operation). The PTU has three processing 
trains designed to treat a broad range of renewable feedstocks, including the feedstocks listed below and 
others. The anticipated renewable feedstocks processed at the facility would include, but not limited to, 
the following: 

• UCO, 

• FOG, 

• Tallow (animal fat), 

• Inedible corn oil, 

• Canola oil, 

• Soybean oil, 

• Other vegetable-based oils, and/or 

• Emerging and other next-generation feedstocks. 
 

11  The Agricultural Outlook 2019–2028 is a collaborative effort of Organization for Economic Co-operation and Development and 
Food and Agriculture Organization of the United Nations. 
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3.8.3 Speculative to Identify Specific Types or Sources of Project Renewable Feedstocks 
Although the Project would process multiple renewable plant, animal, and/or waste-based feedstocks, as 
listed above, it is not feasible to predict with any degree of certainty the source locations and the specific 
types of renewable feedstocks or combinations of feedstocks that would be processed in any particular 
year. The renewable feedstocks that will be processed in any particular year will generally be influenced 
by business considerations and market conditions, as described below. 

3.8.3.1 Agricultural Factors 

As with all agricultural commodities, oil crops and vegetable oils are subject to risk from weather and 
other calamities, affecting yields and price, and ultimately, supply and demand for the commodity or for 
inputs12 (USDA, ERS 2020). The CME Group explains the factors that agricultural futures analysts 
consider in helping to determine the price of commodities.13 For example, Brazil’s soybean crop was off to 
a slow start in 2021 due to harvest delays and excessive rain (Wilson et al. 2021). China’s hog farms 
were affected by African Swine Fever in 2018, temporarily reducing soybean meal demand (Wilson et al. 
2021). These factors are often unpredictable, yet affect availability and price. 

3.8.3.2 Commodity Uses and Substitutions 

The different uses of the commodity and whether or not there are substitutes for those commodities also 
affect the renewable feedstocks market. For example, soy and corn can both be used for livestock feed or 
human food production. If one commodity increases in price, farmers may be able to switch to the other 
commodity to feed their livestock for a cheaper cost (CME Group). This is particularly important for 
renewable feedstocks given the different uses for oilseeds, including food production and animal 
feedstocks, and the different vegetable oils that may be used as substitutes (e.g., canola oil may be a 
substitute for soybean oil). 

3.8.3.3 Incentives and Government Regulations 

Many countries, including the United States, have various mandates and subsidies, all of which affect the 
global market for renewable feedstocks. The United States regulatory programs affecting renewable fuels 
and feedstocks include the Renewable Fuel Standard (RFS) and the Biodiesel Tax Credit. The RFS set 
forth blending mandates for biodiesel fuels. The Biodiesel Tax Credit provides blenders with a tax credit 
equal to $1.00 for every gallon of renewable fuel blended with conventional diesel. 

California has an LCFS, the primary goal of which is to reduce the CI of transportation fuels by at least 
20 percent by 2030. Under the LCFS, the CARB sets on an annual basis the CI standards or benchmarks 
to be achieved and the CI for each type of fuel is based on GHG emissions associated with producing, 
transporting, and consuming that particular type of fuel—the life cycle of the fuel. Fuels with CI below the 
benchmark generate credits. 

3.8.3.4 Transportation Costs 

Another critical component of the renewable feedstock selection process for Phillips 66 will be 
transportation costs. Sourcing renewable feedstocks in the global market could involve substantial 
transportation costs for marine shipping, which must be compared to train/rail transportation costs for 
United States production or trucks for local production. Or, new supplies of UCO closer to California may 
become available in the future, making the overall cost of UCO feedstocks lower due to lower 
transportation costs (the transportation costs in 2024 as compared to 2021, of course, may be up or down 

 
12  USDA, Risk in Agriculture, https://www.ers.usda.gov/topics/farm-practices-management/risk-management/risk-in-agriculture   
13  The CME Group is one of the largest derivatives marketplace; it comprises four exchanges—CME, CBOT, NYMEX, and 

COMEX.  

https://www.ers.usda.gov/topics/farm-practices-management/risk-management/risk-in-agriculture
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due to the change in price of crude oil and the change in price of finished transportation fuel for marine 
vessels, trains, or trucks). 

3.8.3.5 Project Feedstock Flexibility 

To address these and other inherent risk factors in the market, Phillips 66 secures contracts in excess of 
the crude oil feedstocks supply needed to process more than 2 million barrels of crude oil per day. 
Phillips 66’s position in the market is then adjusted as needed over time, depending on the market 
conditions for that year or month (or appropriate time interval). 

Phillips 66 could secure market positions in oilseeds, vegetable oils, and waste oils, and by having an 
excess of the amounts needed for processing, Phillips 66 has the flexibility to adapt to market conditions 
and process the optimal mix of renewable feedstocks to achieve its business objectives. Thus, it is difficult 
to predict which specific types or sources of renewable feedstocks would be used in any one particular 
year, much less over several years. 

The Project is uniquely situated to secure renewable feedstocks available through marine shipping by 
having direct marine access through the Marine Terminal in addition to rail and truck transportation. By 
having these transportation options, Phillips 66 has greater flexibility in selecting renewable feedstocks 
from a broad variety of sources, including international sources. 

Because the Project will have the ability to process a broad range of untreated renewable feedstocks in its 
PTU, market conditions, such as those discussed above, for each of the types of renewable feedstocks will 
be considered in the selection process. Whether Phillips 66 looks more or less favorably on selecting any 
particular renewable feedstock to process at the Rodeo Refinery in 2024 and beyond will depend on all of 
the factors that comprise the costs, transportation logistics, and CI associated with that particular feedstock. 

3.9 Project Components 
The Project would require physical and/or operational changes at the Rodeo Refinery, Carbon Plant Site, 
Santa Maria Site, and Pipeline Sites. These proposed changes are described below. 

3.9.1 Rodeo Refinery 
The Project would repurpose existing refinery equipment and add new equipment to convert the refinery into 
a facility that manufactures liquid transportation fuels from renewable feedstocks (Table 3-3, Figure 3-2). 

Table 3-3. Process Unit Changes for the Rodeo Renewed Project 

Process Units 
Existing 
Rodeo Refinery 

Rodeo  
Renewed Projecta 

Unit 267 – Crude Operational Not Operational – Relinquish Permit 

Unit 200 – Crude/Coker Operational  Not Operational / Maintain Permit – 
Coker to be idled 

Carbon Plant – Coke Calciner Operational  Not Operational – Relinquish Permit 

Units 236– Sulfur Recovery Unit Operational  Not Operational – Relinquish Permit 

Units 238 – Sulfur Recovery Unit Operational  Not Operational – Relinquish Permit 

Unit 244 – Reformer Operational Not Operational / Maintain Permit 

MP-30 – Naphtha HT/Reformer Operational Not Operational / Maintain Permit 

Unit 228 – Isomerization Operational Not Operational / Maintain Permit 

Unit 233 – Fuel Gas Center Operational  Operational 

Unit 215 – Fractionation and Caustic Treatment Operational Not Operational / Maintain Permit 
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Process Units 
Existing 
Rodeo Refinery 

Rodeo  
Renewed Projecta 

Unit 250 – DHT/Renewable Diesel Operational  Operational  

Unit 240 – Light Hydrocracker Operational Operational  

Unit 246 – Heavy Hydrocracker Operational  Operational  

Unit 248 – Jet/Aromatics Saturation Operational  Operational 

Unit 235 – Sulfur Recovery  Operational Operational  

Unit 100 – Wastewater Treatment Operational  Operational  

Unit 110 – Hydrogen Plant Operational  Operational  

Unit 40/76/80 – Blending and Shipping Operational Operational  

Marine Terminal Operational  Operational 

Railcar Loading/Unloading Operational Operational 

Steam Power Plant – Cogen Operational Operational 

Main and MP-30 Flares Operational Operational 

Sulfur Treatment Unit Not Present New Construction 

Feed Pre-Treatment Unit Not Present New Construction 

Notes: 
a. The permits for Unit 267, the Carbon Plant, and Units 236/238 will be relinquished upon startup of the Project. The permits for Unit 

244, Unit 200, MP-30, Unit 215, and Unit 228 are being maintained for the possibility of future use, depending on economic and 
regulatory conditions. Therefore, the potential use of these units has been included as a part of the environmental analysis, and 
no reductions in emissions have been taken to account for the non-operational status of the units. Any future use of the units 
would be evaluated in accordance with CEQA and all applicable laws and regulations. 

The permits for Unit 244, Unit 200, MP-30, Unit 215, and Unit 228 are being maintained for the possibility 
of future use, depending on economic and regulatory conditions. At this point, demolition of those units 
has not been scheduled. All other equipment and piping in the Rodeo Refinery that would be shut down 
or idled as part of the Project would be cleaned and evacuated of hazardous materials. 

3.9.1.1 Reconfiguration of Process Units for Renewable Feedstock Processing 

To accommodate the transition from processing crude oil to renewable fuels, Phillips 66 proposes to 
implement the following physical and operational changes to the processing units listed below: 

• U240 Hydrocracker: Replace two existing reactor vessels at end of life. Replace and modify 
existing heat exchangers. Add new process surge vessel, minor chemical storage tanks, and feed 
filters. Retray four distillation towers. 

• U246 Hydrocracker: Replace and modify existing heat exchangers. Add new exchangers, new 
minor chemical storage tanks, process pump, and feed filters. Retray two distillation towers. 

• U110 Hydrogen Plant: Install new piping, fuel gas cooler, and control valve station to process 
renewable fuel gas at Unit 110 to produce renewable hydrogen. 

• Rail Butane Loading Rack: Convert the existing butane rail loading stations to receive 
renewable feedstock by rail. Install new steam piping connections to warm up and liquefy 
renewable feed in railcars prior to unloading. For analysis purposes, impacts will be assessed 
based on utilizing existing rail capacity to unload up to 16 railcars per day. 
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Other Modifications to Existing Equipment 

The remaining existing equipment and storage tanks at the Rodeo Refinery would be either repurposed 
for renewable feedstocks or idled for the new processes. Repurposing of equipment would include 
upgrading and/or re-routing existing piping and reaction chambers; adding minor ancillary components, 
such as catalyst or feedstock injectors; using existing facilities to allow receipt of feedstocks by tanker 
truck and the Marine Terminal; and storing renewable feedstocks and renewable products. 

3.9.1.2 Proposed New Process Units 

Feed Pre-treatment Unit 

The proposed PTU would be constructed on the site of three existing storage tanks (Figure 3-2), which 
would be demolished. New equipment (three processing trains) would be added to decontaminate and 
condition the renewable feedstocks prior to processing. The decontamination process removes metals 
and other solids that would harm the ability of the hydroprocessing units to produce renewable 
transportation fuel. The process includes a combination of vacuum drying, adsorption, filtration, 
centrifugal separation, and FOG recovery. 

Once fully implemented, the Project could receive up to 80,000 bpd (12-month rolling average) of renewable 
feedstocks, which would be processed in the proposed PTU. Initially, however, the PTU would consist of 
two processing trains14 that could process approximately 53,000 bpd (12-month rolling average) of 
renewable feedstock. A third processing train would be added to the PTU at a later date resulting in a total 
processing capacity of up to 80,000 bpd. In addition, new piping would be installed to connect the new PTU 
to storage tanks and process units and interconnect process units. 

Odor Management 

To control Project-related odors, engineer control measures have been incorporated into the facility 
design. Engineered odor control strategies include covering potential odor-generating equipment with 
sealed covers, using fixed roof or floating roof tanks, reducing fugitive emissions, using scrubbing and 
incineration systems, and minimizing system upsets. 

Odor control at the railcar unloading racks includes a sealed header system tied to activated carbon 
canisters. Prior to treatment all tallow feedstocks would be routed to Tank 100, which would be 
repurposed with a new fixed roof and nitrogen gas blanket in the vapor space. The nitrogen blanket gas 
would be discharged through activated carbon canisters for odor control prior to release to atmosphere. 
Other renewable feedstock with the potential to generate odors would be stored in the existing facility 
tankage that currently include odor treatment and abatement facilities.  

The PTU includes a vapor collection system and vapor treatment consisting of a biofilter followed by an 
activated carbon adsorption bed. The biofilter would reduce most odor constituents from the collected 
vapor, and any residual components discharged from the biofilter would be further removed by the 
activated carbon bed. 

Sulfur Treatment Unit 

The new Sulfur Treatment Unit (STU) would include a thermal oxidizer, waste heat boiler, caustic 
scrubber tower, and fresh and spent caustic tanks to control ammonia and hydrogen sulfide off-gases. 
The STU would be located immediately adjacent to the existing Sulfur Recovery Unit (U235). 

 
14  Processing trains are separate parallel sets of processing equipment doing the same function (in this case, pre-treating feed). 

Having two different sets, or trains, for instance, allows for one to be down for maintenance while the other continues to operate. 
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3.9.2 Discontinue Use of Carbon Plant 
Following Project completion, the Rodeo Refinery would no longer produce petroleum coke feed that is 
suitable for the Carbon Plant Site; consequently, the Carbon Plant Site would be shut down and 
demolished. At this point, demolition activities have not been scheduled. 

As the date of the Carbon Plant shutdown nears, Phillips 66 would begin to reduce onsite inventory of 
these chemicals. Any chemicals remaining onsite after the shutdown would be used elsewhere in the 
Rodeo Refinery or returned to the chemical supplier. 

3.9.3 Discontinue Use of Santa Maria Facility 
The Santa Maria Site processes petroleum crude oil using processes similar to those of the Rodeo Refinery. 
The facility receives crude oil by pipeline and truck and ships partially refined feedstock by pipeline and 
petroleum coke byproduct by rail. Crude oil and products are stored in tanks onsite. Because the Project 
would discontinue the processing of crude oil at the Rodeo Refinery, the Santa Maria Site would no longer 
be necessary to provide feedstock, so it would be demolished. Most existing process equipment and 
support infrastructure (storage tanks, buildings, onsite piping and pumps) at the Santa Maria Refinery would 
be demolished. At this point, Phillips 66 has no plans to reuse the Santa Maria Site, and any further reuse 
and remediation would be subject to subsequent environmental analysis, as applicable. 

3.9.4 Pipeline Sites 
The Pipeline Sites are located throughout the state in San Luis Obispo, Santa Barbara, Kern, Kings, 
Fresno, Merced, Stanislaus, San Joaquin, Alameda, and Contra Costa Counties. The Project would not 
involve construction or modifications at the Pipeline Sites (i.e., Lines 100, 200, 300, and 400). Upon 
completion of the Project, the Pipeline Sites (Figure 3-5) would be unnecessary to transport crude-based 
feedstocks to the Rodeo Refinery. However, the Pipeline Sites are currently being marketed for sale. If a 
sale is completed, the pipelines could continue to operate at the discretion of the new owner. 

For purposes of analysis, it is assumed that Phillips 66 would decommission the Pipeline Sites. The 
pipelines would be cleaned and taken out of service, or sold; they would not be excavated as part of this 
Project. Phillips 66 would empty and clean the collection points with pipeline inspection gages (PIGs). The 
PIGs are inserted into the line via PIG traps. The PIG is then forced through the pipelines sweeping the 
inside walls along the way by scraping the sides and pushing along any debris with it. PIGs are also used 
to inspect the interior condition of the pipeline to detect and prevent problems such as corrosion, 
deformations and metal loss. 

Material removed from the pipelines would be handled in accordance with applicable regulations and 
standard practices, which include processing as much as possible in Phillips 66 refining facilities and 
disposing of the remainder in approved facilities, including hazardous waste facilities, as appropriate. 

3.10 Overall Project Construction/Demolition Phase 
The Project would involve construction and demolition activities at the Rodeo Site and demolition 
activities at the Santa Maria Site and Carbon Plant Site. Construction at the Rodeo Site would take 
approximately 21 months and is assumed to begin as early as the first quarter of 2022 (Figure 3-8). 
Demolition of the Santa Maria Site would begin once the necessary demolition permits are obtained from 
San Luis Obispo County and other regulatory agencies, which Phillips 66 expects will occur in 2022. 
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Figure 3-8. Rodeo Renewed Project Construction Timeline
Other construction activities including, but not limited to, soil boring equipment, heavy lift construction 
cranes, and metallic welding would be used to support the construction/demolition phase at each site. All 
related construction activities would occur within boundaries of each site (except for one laydown area as 
described below for the Rodeo Site). Construction cranes would be used to lift and maneuver equipment 
and piping into place. Soil boring equipment would be used to install pier foundations for equipment 
support structures. Field welding would be required to complete the installation of pre-fabricated structural 
steel and piping sub-assemblies.

3.10.1 Construction/Demolition Safety Plan at Each Site
Phillips 66 would prepare a Project Construction Safety Plan for each site that would address site safety 
during the construction and demolition phases. The Construction Safety Plan would address excavation 
practices, confined space work, heavy equipment and vehicle operations, hot work, lifting and hoisting, 
working at heights, scaffolding and other forms of access, safe isolation of energy, and simultaneous 
operations (construction during non-turnaround period when units are operating).

3.10.2 Fire Protection
As required by the Contra Costa County Fire Protection District, Phillips 66 will prepare a Management of 
Change (MOC) for the refinery process unit modifications that would enable it to shift to processing 
renewable feedstocks. The MOC would include an assessment of the refinery process changes on 
process piping corrosion, including the frequency of piping inspections. The Project would likely have 
multiple MOCs for the different phases of the Project.

Prior to construction, Phillips 66 would submit design documents and specifications to the Fire Protection 
District for its review and approval of the installation, repair, or modification of process piping and 
equipment containing flammable and combustible liquids to ensure compliance with the minimum fire and 
safety requirements. The MOC and the design documents and specifications would be prepared after 
design review has been completed and all discretionary agency permits have been issued.

3.11 Transitional Phase
The transitional phase represents a temporary 7-month increase in Marine Terminal vessel traffic at the 
Rodeo Refinery that occurs at the same time as Project construction at the Rodeo Refinery. During the 
transitional phase, the Rodeo Refinery would continue to refine crude oil into petroleum products. 
However, because Phillips 66 would idle its Santa Maria Site and discontinue use of the Pipeline Sites to 
transport petroleum-based feedstocks to the Rodeo Refinery, delivery of petroleum-based feedstocks to 
the Rodeo Refinery via the Pipeline Sites would decrease and eventually cease during the transition to 
renewable feedstocks. It is possible that all or a portion of the Pipeline Sites would be transferred to a 
third-party and/or used in a different service. However, for purposes of analysis it is assumed the 
pipelines would be decommissioned.

To procure alternative crude oil feedstock during construction, the Rodeo Refinery may temporarily 
increase deliveries of crude oil and gas oil feedstocks by tanker vessel, resulting in increased annual 
vessel calls to the Marine Terminal compared to baseline conditions. The estimated vessel traffic during 
this period is shown in Table 3-4. This temporary increase of crude and gas oil feedstocks at the Marine 
Terminal would not increase the amount of crude and gas oil that can be processed at the Rodeo 
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Refinery, but it would shift the source of these materials from the Pipeline Sites to the Marine Terminal. 
The temporary increase in vessel traffic is estimated to last a maximum of 7 months in the year prior to 
Project startup and would occur parallel to the end of the construction period (see Figure 3-8). No 
modifications to the Marine Terminal or MOTEMS are proposed. 

Table 3-4. Marine Terminal Traffic and Crude/Gas Oil Deliveries during Transitional Phase 

Activity  Baseline 
Transitional 
Phase 

Crude and Gas Oil Received through Marine Terminal  
(1,000 barrels/day 12-month average) 35 85 

Pipeline Crude Received (1,000 barrels/day 12-month average) 70 0 

Tanker Vessels (calls/year) 80 96  

Barges (calls/year) 90 92  

 

In 2019, the Rodeo Refinery processed approximately 105,000 bpd of crude oil and gas oil 
(approximately 70,000 of which arrived via Line 200 and 35,000 of which arrived via the Marine Terminal). 
Crude oil and gas oil deliveries via the Marine Terminal during the transitional period would peak at up to 
85,000 bpd (12-month rolling average), which would temporarily exceed the current BAAQMD Title V 
permit limit of 51,182 bpd (12-month rolling average), for which a permit will be acquired.15 This short-
term increase would not require any changes to the Marine Terminal facilities. Once the Project is 
completed (estimated to be in early 2024), all deliveries of crude oil and gas oil would cease, and the 
deliveries of renewable feedstock by vessel would commence. 

Phillips 66 commits to forgo the processing of heavy Canadian crude oil in the event the current Title-V 
permit limit of 51,182 bbrl/d (12-month rolling average) is exceeded, in alignment with previous 
commitments associated with the Marine Terminal throughput increase permit. 

3.12 Site-Specific Construction and Demolition 
The following sections describe the general construction/demolition activities, shut down and 
decontamination procedures, excavation and grading, amount of debris generated, and construction-
related traffic associated with each of the Project sites. 

3.12.1 Demolition and Construction Overview 
All demolition and construction associated with the Project would be conducted in accordance with 
established procedures and BMPs and in compliance with applicable regulations and permits. Soil and 
construction debris generated by construction activities would be either re-used onsite or transported 
offsite for recycling or disposal as appropriate. 

3.12.1.1 Rodeo Refinery Demolition and Construction 

At the Rodeo Refinery, including the Rodeo Site and the Carbon Plant Site, construction would employ up 
to 500 workers at a time; the construction workforce is expected to be drawn from the greater East Bay 
region within a 1-hour commute distance. Construction would involve heavy equipment, such as loaders, 
earthmovers, cranes, and concrete trucks, and lighter-duty equipment, such as welders and compressors. 
Construction daily traffic may peak at 500 worker vehicle roundtrips, 165 heavy-duty hauling truck 

 
15  Title V permit limits also apply to gasoline range material that can be shipped from the Marine Terminal (25,000 bpd on a 

12-month rolling average). 
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roundtrips, and 30 delivery/vendor vehicle round trips per day would access the construction site via the 
Cummings Skyway route. 

As described in Section 3.9, Project Components, equipment and piping to be removed would be drained 
and cleaned prior to demolition. The following wastes could be generated during construction and 
demolition: 

• Steel equipment and piping, 

• Spent welding rods, 

• Concrete, 

• Wood trash, 

• Asbestos and other insulation, 

• Debris, and 

• Cardboard and refractory. 

3.12.1.2 Santa Maria Site 

Santa Maria demolition construction would employ approximately 18 workers per day; the construction 
workforce peak traffic is assumed to be 36 worker trips per day commuting for a distance of 13 miles, 
each way. Demolition would involve heavy equipment, such as loaders, excavators, cranes, and rough 
terrain forklifts, and lighter-duty equipment, such as welders and generators. Total truck hauling trips are 
estimated to be 731 one-way trips over the duration of the demolition period (262 days), based on 
5,800 cubic yards demolition material to be moved. As described in Section 3.9, Project Components, 
equipment and piping to be removed would be drained and cleaned prior to demolition. Wastes 
associated with demolition of the Santa Maria Site would be the same as that for the Rodeo Refinery. 

3.12.2 Excavation and Grading—Rodeo Site, Carbon Plant Site and Santa Maria Site 
Excavation would be required to install new foundations for process equipment and other equipment at 
the Rodeo Site. Clean, excavated soil would be combined with soil from clean stockpiles located on the 
Rodeo Site. Grading would be performed as necessary. 

Excavated soil during construction or demolition would be tested in accordance with state and federal 
regulations for waste characterization. Any excavated soil exceeding applicable waste characterization 
thresholds would be disposed at an offsite licensed waste disposal facilities based on its characteristics. 
Non-hazardous soil would be extracted from onsite locations and used as fill, as appropriate. 

3.12.3 Construction and Demolition and Parking and Laydown Areas—Rodeo Site, Carbon 
Plant Site and Santa Maria Site 

During construction and demolition, parking and onsite services would be provided within the boundary of 
the individual sites, except for one laydown area, an asphalt area at the Selby site associated with the 
Rodeo Site (Figure 3-2). 

Parking would be provided for workers, equipment, or delivery drivers primarily onsite, or at adjacent 
properties owned by Phillips 66. Temporary administrative, sanitary, and comfort services would be 
provided in areas designated for these purposes within each site. In addition to the laydown areas, small 
areas throughout the sites would be used for temporary storage and staging of materials and equipment. 
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3.12.4 Debris and Waste—Rodeo Site, Carbon Plant Site and Santa Maria Site 
Any demolished equipment would be cut up, salvaged, and recycled. Phillips 66 would remove and 
dispose of recycled equipment in compliance with all applicable regulations. An asbestos and lead survey 
would be performed prior to the initiation of demolition, and required permits would be obtained, as 
needed, from the appropriate agencies. For construction impact estimation purposes, approximately 
19,400 tons of waste would be generated from the Santa Maria and Carbon Plant Sites. 

3.12.5 Construction/Demolition Traffic 
Project demolition and construction would generate additional construction and personal vehicle trips. 
Vehicular traffic would include construction workers, management employees, administrative personnel, 
and delivery truck drivers. 

At the Rodeo Refinery, the number of workers in the anticipated peak day is approximately 500 workers. 
At the Santa Maria Site, the number of workers in the anticipated peak day is approximately 18 workers. 

3.12.6 Shutdown Process and Decontamination Procedures 
For all sites, the process unit and equipment shutdown and decontamination process would follow all 
applicable health, safety and environmental requirements. 

3.12.6.1 Rodeo Refinery and Santa Maria Site 

For process units at the Rodeo Refinery, labeled as Not Operational as part of the Rodeo Renewed 
Project in Table 3-3, the shutdown process would generally include the actions noted below. The first four 
actions would occur within 6 months of ceasing processing of hydrocarbons pending regulatory 
approvals. The shut-down and demolition process for the Santa Maria Site would also include all of the 
actions below: 

• Complete final process runs. Shut down all equipment. 

• Drain and remove process hydrocarbon contents of equipment. Depending on equipment’s 
former process (i.e., materials used and stored), a combination of some or all of the following 
would be used: steam purges, water flushes, hydrocarbon flushes, and vapor phase (soap) 
flushes. Specific protocols for would depend on the types of material and residuals present in the 
equipment and its structural design. 

• Blind and air gap equipment and open the equipment to the atmosphere. Disconnect all 
equipment from any operating process. 

• De-energize electrical equipment from any live electricity sources. 

• Applies to units prior to any demolition, if applicable. Develop inspection schedules for out-of-
service pressure equipment, piping, and other structures and use qualified personnel to complete 
these inspections. 

• In addition to actions above, develop and complete demolition plans for process units labeled as 
Relinquish Permit in Table 3-3. 

3.12.6.2 Pipeline Sites 

The process of decommissioning the Pipeline Sites would include the following actions, which are 
anticipated to be completed within 6 months of final process runs. 

• Complete final process runs. Shut down all equipment. 
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• Drain and remove process hydrocarbon contents of equipment. Purge product using nitrogen and 
a combination of some or all of the following: disc, cup, brush or foam pigging (pigging is the use 
of a mechanical device, or PIG, to clean and perform other maintenance on pipelines). Specific 
protocols would depend on the types of material and residuals present in the equipment and its 
structural design. 

3.13 CEQA Baseline 
This EIR is a factual document, prepared in conformance with CEQA, and written to make the public and 
decision-makers aware of any potential environmental consequences of the proposed Project. The EIR 
evaluates the Project within its environmental context, and analyzes the potential environmental impacts 
compared to an existing condition or baseline. The CEQA baseline is the point or span in time or the set 
of conditions against which expected future environmental conditions associated with a proposed Project 
are compared. Changes relative to the baseline environmental conditions resulting from the Project 
represent the environmental impacts that must be disclosed under CEQA. Therefore, definition of an 
appropriate baseline is an integral part of the CEQA process.  

Section 15125 of CEQA provides the following guidance for establishing the baseline:  

(a) An EIR must include a description of the physical environmental conditions in the 
vicinity of the project. This environmental setting will normally constitute the baseline 
physical conditions by which a lead agency determines whether an impact is 
significant. The description of the environmental setting shall be no longer than is 
necessary to provide an understanding of the significant effects of the proposed 
project and its alternatives. The purpose of this requirement is to give the public and 
decision makers the most accurate and understandable picture practically possible of 
the project's likely near-term and long-term impacts. 

(1) Generally, the lead agency should describe physical environmental conditions as 
they exist at the time the notice of preparation is published, or if no notice of 
preparation is published, at the time environmental analysis is commenced, from 
both a local and regional perspective. Where existing conditions change or 
fluctuate over time, and where necessary to provide the most accurate picture 
practically possible of the project's impacts, a lead agency may define existing 
conditions by referencing historic conditions, or conditions expected when the 
project becomes operational, or both, that are supported with substantial 
evidence. In addition, a lead agency may also use baselines consisting of both 
existing conditions and projected future conditions that are supported by reliable 
projections based on substantial evidence in the record. 

The baseline year is typically selected as the year in which the NOP is released for a proposed Project. 
However, the lead agency has the discretion to select a more appropriate baseline year for purposes of 
the environmental analysis conducted in the EIR if conditions warrant such a selection and is supported 
by substantial evidence (Neighbors for Smart Rail v. Exposition Metro. Line Constr. Auth., 57 Cal. 4th 
439, 449 [2013] [agency has discretion to decide how existing physical conditions are to be realistically 
measured, subject to support by substantial evidence]).  

The COVID-19 pandemic and its effects on the economy of the San Francisco Bay Area and the northern 
California region, warrants consideration of a baseline year other than 2020, the year that the NOP was 
released (December 21, 2020). Contra Costa County determined that for most resource areas 2019 is the 
appropriate baseline year, which is the same as the physical environmental conditions in the vicinity of the 
Project as they existed prior to the COVID-19 pandemic. 
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The pandemic specifically affected consumer demand for refined petroleum fuels and on refinery 
production. Contra Costa County considered different baseline scenarios with technical input from the 
BAAQMD and Phillips 66. In addition, Contra Costa County determined that the baseline for analysis of 
facility emissions should be different than the baseline for marine vessel emissions. The following 
discussion explains in detail why 2020 is not an appropriate baseline for the Project and identifies more 
historically representative baseline periods for facility emissions and marine vessel emissions.  

3.13.1 2020 Is Not Appropriate Baseline Year due to the COVID-19 Pandemic 
As a result of the COVID-19 pandemic, which caused a decrease in demand for petroleum fuels, 
throughput at the Rodeo Refinery facilities (Refinery and Carbon Plant) in 2020 was approximately 
15 percent lower than the more typical throughout of previous years (2016–2019), as shown in Table 3-5. 
As a result of the COVID-19 pandemic, which caused a decrease in demand for petroleum fuels, 
throughput at the Rodeo Refinery facilities (Refinery and Carbon Plant) in 2020 was approximately 
15 percent lower than the more typical throughout of previous years (2016–2019), as shown in Table 3-5. 
This irregularity indicates that 2020 was not a representative year for refinery and carbon plant operations 
compared to prior years.  

Table 3-5. Historical Throughput for Rodeo Refinery Facilities (Refinery and Carbon Plant 
Combined) 

Type Units 2016 2017 2018 2019 2020 

Feedstocks MBPD 117 124 125 120 104 

Products MBPD 118 126 127 121 105 

Note: MBPD = thousand barrels per day 

3.13.2 Baseline for Rodeo Refinery Facility Emissions 
Annual facility emissions for the Rodeo Refinery16 and neighboring Carbon Plant17 during recent years are 
summarized in Table 3-6.18 After review of throughput trends and facility emissions at the Rodeo Refinery, 
Contra Costa County determined that the most representative and reasonably conservative19 CEQA 
baseline for analysis of facility emissions is calendar year 2019. This determination is based on the 
following:  

• The year 2019 is the most recent full calendar year prior to the NOP release date 
(December 21, 2020).  

• Market conditions during 2020 were unusual as a result of the COVID-19 pandemic.  

• As shown in Table 3-6, emissions of the criteria pollutants nitrogen oxides (NOX), sulfur dioxide 
(SO2), carbon monoxide (CO), precursor organic compounds20 (POC), and GHGs were lower in 
2019 than in 2018 and therefore more conservative for the EIR analysis due, in part, to lower 
annual throughput (Table 3-5). 

 
16 BAAQMD Permit to Operate Emission Invoices (plant 21359). 
17 BAAQMD Permit to Operate Emission Invoices (plant 22). 
18 Although the Carbon Plant is proposed to be shut down as part of the Project, the Carbon Plant is included in the baseline as it 

reflects relevant physical conditions. 
19 Under CEQA, conservative assumptions are purposely used to avoid understatement or underestimating of a project’s impact on 

the environment, or to “err on the side of caution.” 
20 An alternative term for ozone-forming VOC. 
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• The further reduction in SO2 from 2018 to 2019 reflects the installation of sulfur oxides control 
equipment at the Carbon Plant to comply with lower SO2 emission limits in BAAQMD Regulation 
9 Rule 14 that went into effect January 1, 2019. 

• The most recent 3-year (2018–2020) average for facility emissions is higher or similar to the 
baseline of 2019. Although they are similar, 2019 was chosen as the baseline year for the facility 
emissions due to the modifications implemented at the Carbon Plant as a result of BAAQMD 
Regulation 9 Rule 14. A 5-year or 3-year average baseline was not selected because they would 
not be representative of the emissions under this regulation. Furthermore, a 2019 baseline year 
requires analysis of greater project emissions impacts relative to the baseline period and also 
reduces the amount of emissions reduction credits that can be claimed when the Carbon Plant is 
shut down. Thus, 2019 is a more conservative21 baseline than a 3-year or 5-year average.  

Table 3-6. Annual Stationary Source Emissions for San Francisco Rodeo Refinery Facilities 
(Refinery and Carbon Plant Combined) 

Pollutant Units 2016 2017 2018 2019 2020 

3-Year 
Average 
(2018–
2020) 

5-Year 
Average 
(2016–
2020) 

Nitrogen Oxides (NOX) Tons/Year 590 547 626 535 523 561 564 

Sulfur Dioxide (SO2) Tons/Year 1,829 1,677 2,004 1,421 1,255 1,560 1,637 

Carbon Monoxide (CO) Tons/Year 213 85 125 103 285 171 160 

Precursor Organic 
Compounds (POC) / 
Hydrocarbons 

Tons/Year 166 287 122 119 118 120 
162 

Particulate Matter with 
a Diameter of 10 
Microns or Less (PM10) 

Tons/Year 94 93 102 95 89 95 95 

Particulate Matter with 
a Diameter of 2.5 
Microns or Less (PM2.5) 

Tons/Year 92 91 97 90 81 89 
90 

Greenhouse Gas 
Carbon Dioxide 
Equivalent (CO2e) 

Metric 
Tons/Year 1,380,677 1,435,813 1,450,566 1,338,496 1,290,629 1,359,897 1,379,236 

 

3.13.3 Baseline for Marine Vessel Emissions 
Contra Costa County determined that marine vessel activity warrants a different baseline compared to 
that described above for facility emissions. Vessel activity has a different operational cycle than facility 
operations, with vessel activity varying by as much as 50 percent from year-to-year. Table 3-7 
summarizes vessel activity from 2016 through 2020.  

 
21  Under CEQA, conservative assumptions are purposely used to avoid understatement or underestimating of a project’s impact on 

the environment, or to “err on the side of caution.” 
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Table 3-7. Annual Vessel Traffic at Rodeo Refinery Marine Terminal 

Vessel Class 2016 2017 2018 2019 2020 

3 Year 
Average 
(2017–
2019) 

5 Year 
Average 
(2018–
2020) 

Barge Visits 83 63 73 135 86 90 98 

Tanker Visits 81 82 76 84 63 81 74 

Total 164 145 149 219 149 170 172 
*Note:  3-year average numbers used in the analysis were averaged and rounded by vessel category and tier level group, which 

results in a lower baseline and larger tanker increase being evaluated.  

As shown in Table 3-7, vessel activity was substantially higher during 2016 and 2019 than during 2017, 
2018 and 2020, with 2019 having the highest vessel activity; i.e., 219 visits, compared to other years. 
Unlike facility operations as discussed above, where the change in emissions in 2019 reflected regulatory 
changes that would continue in the future, vessel activity could be lower in the future. Therefore, use of 
2019 as the baseline year for vessel activity may be characterized as over-stating baseline conditions, 
thus underestimating Project impacts. In contrast, using either 2017 or 2018 as the baseline year would 
understate physical conditions, thus overestimating Project impacts. For comparison purposes, the 3-year 
average from 2018 through 2020 is also provided in Table 3-7, showing a total number of vessels at 172, 
similar to the 2017–2019 baseline of 170 vessels. 

Therefore, to provide for a characterizing environmental analysis for marine vessel emissions, the 
baseline is a 3-year average, from 2017 through 2019, i.e., 170 visits comprising 53 percent barges and 
47 percent tankers, which is a reasonably balanced mid-range value that would avoid underestimation or 
overestimation of Project impacts. 

3.13.4 Baseline Comparison to Martinez Refinery Renewable Fuels Project EIR 
The Marathon Petroleum Corporation has also submitted a land use application with Contra Costa County 
for a renewable fuels project, the Martinez Refinery Renewable Fuels Project. As with the Rodeo 
Renewed Project, Marathon proposes to modify and repurpose their existing refinery to discontinue 
production of fossil fuels and produce renewable fuels from sources including, rendered fats, soybean 
and corn oils, and other cooking or vegetable oils. Both projects essentially have the same objectives, 
which include eliminating refining of crude oil while preserving jobs, assisting California to achieve its 
renewable energy goals, and produce fuels that reduce GHG emissions, particulate matter, and other 
pollutants by providing cleaner burning fuels.  

Although the two projects are very similar, two different CEQA baseline approaches are used. As 
described above, for the Rodeo Renewed Project Contra Costa County determined that two baselines are 
appropriate for CEQA analysis; one for facility emissions (2019) and one for marine vessel emissions 
(3-year average of 2016 through 2019). 

However, for the Martinez Refinery Renewable Fuels Project Contra Costa County determined the most 
appropriate baseline is a 5-year average between October 1, 2015 and September 30, 2020, for both 
facility and marine vessel emissions. This 5-year baseline captures a high throughput year (Year 3), as 
well as two comparably lower throughput years (Year 1 and Year 5), reflecting the variation in production 
at the Refinery. Likewise, the 5-year baseline captures the Refinery’s turnaround cycle22, including two 
years in 2016 and 2020 when no equipment turnarounds occurred and air emissions would have been 
higher because all equipment was in operation. 

 
22 The term turnaround refers to the period of time when refinery equipment is down for maintenance and inspection and is not 

available to process feedstocks, compared to the typical 24-hour-a-day, 365-day-a-year operation. 
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Although different, both baseline approaches were determined to be representative and reasonably 
conservative for purposes of the CEQA analysis. Both baselines reflect actual operating conditions, given 
the fluctuations in the market as a result the COVID-19 pandemic that affected production in 2020, and 
differing assumptions related to active versus inactive refinery equipment as a result of turnarounds, which 
increase overall facility emissions. Comparing baseline averages (5 years for Martinez Refinery, both facility 
and vessel emissions, versus 1 year facility emissions and 3 years vessel emissions for Rodeo Refinery), 
the Rodeo Renewed Project baseline does not use a 5-year average for facility emissions because it would 
not be representative of actual emissions due to the modifications at the Carbon Plant that were made as a 
result of BAAQMD Regulation 9 Rule 14, which requires reduced SO2 emissions. Therefore, for the Rodeo 
Renewed Project assumes the 1-year 2019 average, which is more conservative. 
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4 Environmental Setting, Impacts, and Mitigation 
Measures 

4.1 Resources Areas Eliminated from Further Analysis 
Analysis shows that there is no possibility of impacts for several resource areas, and, accordingly, these 
resource areas can be eliminated from more detailed analysis. Baseline conditions generally reflect the 
2019 operation and maintenance of the Project sites as a petroleum refinery (2017–2019 for marine 
vessels), including operation and maintenance activities. The remaining resource areas are addressed in 
detail throughout this chapter. 

The following discussion addresses environmental resource topics that would not be affected by the 
proposed Project, resulting in a No Impact level of significance under CEQA.  

4.1.1 Agriculture and Forest Resources 
Based on CEQA Guidelines Appendix G, a project would cause adverse impacts to agriculture and forest 
resources if it would: 

a. Convert Prime Farmland, Unique Farmland, or Farmland of Statewide Importance (Farmland), as 
shown on the maps prepared pursuant to the Farmland Mapping and Monitoring Program of the 
California Resources Agency, to non-agricultural use; 

The Project would be located entirely within the developed areas of the Rodeo Site, Carbon 
Plant, and the Santa Maria Site. The Rodeo Site, which is a heavy industrial use site, has 
operated on this site for more than 100 years. Both the Contra Costa County Zoning Map and the 
Land Use Element map of the Contra Costa County General Plan designate the site for heavy 
industrial use. The Rodeo Site is not identified as Prime Farmland, Unique Farmland, or 
Farmland of Statewide or Local Importance on the Contra Costa County Important Farmland Map 
(California Department of Conservation, Division of Land Resource Protection 2020); it is 
designated as Urban and Built-Up Land.  

Demolition activities at the Santa Maria Site would take place entirely on Urban and Built-Up land 
and, thus, would not convert farmland to non-agricultural use. The proposed Project also includes 
the Pipeline Sites that are located in a number of counties in California. The proposed changes 
include either the sale of the pipelines or the cleaning and decommissioning of the pipelines, 
neither of which would affect current land uses. No expansion or physical alteration would occur 
that could affect important farmland; therefore, no impact would occur.  

b. Potential of the proposed Project to conflict with existing agricultural zoning, or a Williamson Act 
contract? 

The Rodeo Site is zoned for heavy industrial uses and is not covered by a Williamson Act 
contract. Thus, implementation of the Project would not interact with or conflict with existing 
agricultural zoning or a Williamson Act contract. Activities at the Santa Maria Site would not take 
place on agricultural lands and, thus, would not conflict with any Williamson Act contracted lands.  

The sale of the pipelines or the cleaning and decommissioning of the pipelines would not affect 
current land uses. No expansion or physical alteration would occur that could affect agricultural 
zoning or Williamson Act contracts; therefore, no impact would occur.  
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c. Potential of the proposed Project to conflict with existing zoning for, or cause rezoning of, forest 
land, timberland, or timberland zoned Timberland Production? 

The Rodeo Site is not zoned as forest land or timberland, and no forests are located on the site. 
No forest or timberland is located on or near the Santa Maria Site. The proposed Project also 
includes the Pipeline Sites that are located in a number of counties in California, including 
portions of the Los Padres National Forest. The sale of the pipelines or the cleaning and 
decommissioning of the pipelines would not affect current land uses. No expansion or physical 
alteration would occur that could affect forest resources. Therefore, no conflict with existing 
zoning for, or cause rezoning of, forest land, timberland, or timberland zoned Timberland 
Production would occur.  

d. Potential of the proposed Project to result in the loss of forest land or conversion of forest land to 
non-forest use? 

As stated above, the Project sites are not zoned as forest land, and no forests are located on the 
site. The sale of the pipelines or the cleaning and decommissioning of the pipelines would not 
affect current land uses. No expansion or physical alteration would occur that could affect forest 
resources; therefore, the Project would not result in the loss of forest land or conversion of forest 
land to non-forest uses, and no impact would occur.  

e. Potential of the proposed Project to involve other changes in the existing environment, which due 
to their location or nature, could result in conversion of farmland to non-agricultural use or 
conversion of forest land to non-forest use. 

The Project would be constructed and operated entirely within the developed area of the Rodeo 
Site, and demolition at the Santa Maria Site would likewise occur on developed land. The Rodeo 
and Santa Maria Sites do not contain farmland, and no aspects of the Project would affect any 
identified agricultural land off site. The Rodeo and Santa Maria Sites do not contain forest land, 
and no aspects of the Project would affect any identified forest land off site. The sale of the 
pipelines or the cleaning and decommissioning of the pipelines would not affect current land 
uses. No expansion or physical alteration would occur that could involve other changes in the 
existing environment. 

Therefore, the Project would have not involved other changes in the existing environment, which 
due to their location or nature, could result in conversion of farmland to non-agricultural use or 
conversion of forest land to non-forest use. 

4.1.2 Mineral Resources 
Based on CEQA Guidelines Appendix G, a project would cause adverse impacts to mineral resources if 
it would: 

a. Result in the loss of availability of a known mineral resource that would be of value to the region 
and the residents of the state. 

The Rodeo Refinery, including the Carbon Plant, is considered a heavy industrial use and has 
operated on its present site for more than 100 years. Despite the potential for unknown mineral 
resources to be present beneath the site, the Rodeo Refinery is not delineated by the Contra 
Costa County General Plan as a significant mineral resource area (Contra Costa County 2010). 
All construction/demolition and operation and maintenance would be located entirely within the 
developed area of the Rodeo Refinery on land where access to mineral resources is 
already precluded.  

The Santa Maria Site is not located in an area designated as a mineral resource by the state or 
the county. Accordingly, demolition activities would not preclude access to any mineral resource. 
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The nearest MRZ-2 zone, which is 0.6 mile from the Santa Maria Site, would likewise not be 
affected because all activities would take place within the existing Santa Maria Site.  

The proposed Project also includes the Pipeline Sites that are located in a number of counties in 
California. The proposed changes include either the sale of the pipelines or the cleaning and 
decommissioning of the pipelines, neither of which would affect current land uses. No expansion 
or physical alteration would occur that could affect mineral resources. 

Therefore, no potential exists for the Project to result in the loss of availability of known mineral 
resources. No impact would occur. 

b. Potential of the proposed Project to result in the loss of a locally important mineral resource 
recovery site delineated on a local general plan, specific plan, or other land use plan. 

The Rodeo Refinery is not delineated by the Contra Costa County General Plan as a significant 
mineral resource area (Contra Costa County 2010). In addition, the locations of construction and 
demolition activities of the Project are already developed and dedicated to refinery operations. 
The Santa Maria Site is not delineated by the state or the county as a significant mineral resource 
area. The sale of the pipelines or the cleaning and decommissioning of the pipelines would not 
affect current land uses. No expansion or physical alteration would occur; therefore, the Project 
would not result in the loss of a locally important mineral resource recovery site delineated on a 
local general plan, specific plan, or other land use plan. No impact would occur. 

4.1.3 Population and Housing 
Based on CEQA Guidelines Appendix G, a project would cause adverse impacts to population and 
housing if it would: 

a. Induce substantial population growth in an area, either directly (for example, by proposing new 
homes and businesses) or indirectly (for example, through extension of roads or other 
infrastructure)  

Operation and Maintenance 

The Project does not include new offsite infrastructure or other improvements that could lead 
indirectly to population growth. No new long-term employees would be added to the Rodeo Refinery 
workforce, and because the Santa Maria Refinery would be demolished, workers would no longer 
be necessary, reducing the need for housing. Therefore, operation and maintenance of the 
proposed Project would not create new demand for long-term housing, and no impact would occur. 

The proposed Project also includes the Pipeline Sites that are located in a number of counties in 
California. The proposed changes include either the sale of the pipelines or the cleaning and 
decommissioning of the pipelines. Placement of the “pigs” (pipe inspection gages) would be done 
at existing maintenance points along the pipeline routes by existing maintenance personnel. 
Neither of these potential scenarios would induce substantial population growth in the area that 
could affect housing.  

Construction and Demolition 

Potential impacts associated with the Project would be direct impacts caused by temporary, new 
employment opportunities (i.e., construction workers). Construction and demolition related to the 
proposed Project, including the transitional phase, would lead to temporary increases in population. 
At the Rodeo Refinery, approximately 500 construction workers would be required at its peak over 
the approximate 21-month construction period, and a smaller number to accomplish demolition at 
the Santa Maria Site. It is estimated that approximately 80 construction workers would be expected 
to relocate temporarily to the area, with fewer to the Santa Maria Refinery area. 
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Many of the construction jobs would be specific to certain construction skills or activities. Most of 
the construction workforce for both sites would be drawn from the construction labor pool 
available in the respective regions. These workers would commute to the work site rather than 
move closer to the site. Therefore, the portion of the new construction jobs that would be filled by 
current residents would have no impact on population or housing.  

The estimated 80 construction workers that would be drawn to the sites on a temporary basis 
would need to locate suitable housing (assumed to be rental housing based on the temporary 
nature of Project construction). The Bay Area’s housing vacancy rate as measured by the 2010 
Census was 6.4 percent, totaling approximately 178,000 units (Association of Bay Area 
Governments/Metropolitan Transportation Commission [ABAG/MTC] 2020). In 2019, San Luis 
Obispo County had nearly 124,000 housing units, 61 percent of them owner-occupied. Vacancy 
rates are generally in the neighborhood of 10 percent, but this high rate can be attributed to the 
large number of vacation and seasonal rental units (San Luis Obispo County 2015). Because of 
the relatively low number of temporary workers and the number of vacant housing units, it is 
expected that adequate housing would be available to meet the temporary increase in demand. 
Therefore, no impact on housing resulting from the temporary population increase would occur. 

b. Displace substantial numbers of existing people or housing, necessitating the construction of 
replacement housing elsewhere 

Construction, demolition, and operation and maintenance of the Project would occur entirely 
within the boundaries of the Rodeo Refinery and Santa Maria Site. No proposed uses would have 
the potential to remove housing or displace people, and no housing exists on these sites. 
Therefore, implementation of the Project would not displace substantial numbers of existing 
people or housing. No impact would occur. 

Environmental Justice 

Although not required by CEQA, Contra Costa County is addressing Environmental Justice in this 
EIR to provide the public and decision-makers a better understanding of the Environmental 
Justice communities in or adjacent to the Project and the implications of the proposed Project on 
those communities. The analysis of the Project’s effect on Environmental Justice communities is 
provided in Section 4.17, Environmental Justice. 

4.1.4 Public Services  
Based on CEQA Guidelines Appendix G, a project would cause adverse impacts to public services if 
it would: 

a. Result in substantial adverse physical impacts associated with the provision of new or physically 
altered governmental facilities, need for new or physically altered governmental facilities, the 
construction of which could cause significant environmental impacts, in order to maintain 
acceptable service ratios, response times or other performance objectives for any of the public 
services:  

Fire Protection? 

Police Protection? 

Schools? 

Parks? 

Other public facilities? 
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Operation and Maintenance 

The Project does not include new offsite infrastructure or other improvements that lead indirectly 
to population growth and the need for additional public services. No new long-term employees 
would be added to the Rodeo Refinery workforce, and because the Santa Maria Refinery would 
be demolished, workers would no longer be necessary, reducing the need for public services. 
Therefore, operation and maintenance of the proposed Project would not create new demand for 
public services and no impact would occur. 

The proposed Project also includes the Pipeline Sites that are located in a number of counties in 
California. The proposed changes include either the sale of the pipelines or the cleaning and 
decommissioning of the pipelines. Placement of the “pigs” (pipe inspection gages) would be done 
at existing maintenance points along the pipeline routes by existing maintenance personnel. Both 
of these potential scenarios would not induce substantial population growth in the area that could 
affect public services. 

Construction and Demolition 

Construction and demolition related to the proposed Project, including the transitional phase, 
would lead to temporary increases in population. At the Rodeo Refinery, approximately 
500 construction workers would be required at its peak over the approximate 21-month 
construction period, and a smaller number to accomplish demolition at the Santa Maria Site. It is 
estimated that approximately 80 construction workers would be expected to relocate temporarily 
to the area, with fewer to the Santa Maria Refinery area. 

Fire Protection 

At both the Rodeo Refinery and Santa Maria Site, Phillips 66 currently provides internal fire 
protection and emergency services with adequate emergency personnel, equipment, and 
response times. The proposed Project would require a similar level of protection as under 
baseline conditions at the Rodeo Refinery and would not increase the demand for fire protection 
services. Therefore, it is not expected that the proposed Project would affect service ratios or 
response times or increase the use of existing fire protection or emergency facilities such that 
substantial physical deterioration, alteration, or expansion of these facilities would occur. No 
impacts related to fire protection would occur. 

Police Protection 

At both the Rodeo Refinery and Santa Maria Site, Phillips 66 currently provides internal police 
protection with adequate emergency personnel, equipment, and response times. The proposed 
Project would not increase the demand for police protection services compared to baseline 
conditions. Therefore, it is not expected that the proposed Project would affect service ratios or 
response times or increase the use of existing police protection or facilities such that substantial 
physical deterioration, alteration, or expansion of these facilities would occur. No impacts related 
to police protection would occur. 

Schools 

Any short-term increase in population due to construction activities at the Rodeo Refinery and 
Santa Maria Site would be considered minimal because the majority of required construction 
workers currently reside within commuting distance of the Project sites. Thus, the number of 
potential school-age children of these construction workers would similarly be minimal. No new 
school facilities would be necessary to serve the proposed Project, so no adverse environmental 
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impacts from facility construction and operation would occur. Therefore, no impacts would occur 
related to schools. 

Parks 

Any short-term increase in population due to construction activities at the Rodeo Refinery and 
Santa Maria Site would be considered minimal because the majority of required construction 
workers currently reside within commuting distance of the Project sites. Therefore, it is unlikely 
that the Project would contribute to any notable increase in use of local recreational facilities, 
including parks. Therefore, no impacts related to parks would occur. 

Other Public Facilities 

Any short-term increase in population due to construction activities would be considered minimal 
because the majority of required construction workers currently reside within commuting distance. 
Therefore, it is unlikely that the Project would contribute to any notable increase in need for other 
public services. In addition, the proposed Project would be constructed entirely within Rodeo 
Refinery boundaries and therefore would not require physical alteration of other public facilities. 
No impacts to public services would occur.  

4.1.5 Recreation 
CEQA Guidelines Appendix G states that a project would have adverse impacts to recreation resources if 
it would: 

a. Increase the use of existing neighborhood and regional parks or other recreational facilities such 
that substantial physical deterioration of the facility would occur or be accelerated. 

Operation and Maintenance 

The Project does not include new offsite infrastructure or other improvements that could lead 
indirectly to population growth. No new long-term employees would be added to the Rodeo 
Refinery workforce, and because the Santa Maria Refinery would be demolished, workers would 
no longer be necessary, reducing the need for recreational facilities. Therefore, operation and 
maintenance of the proposed Project would not create new demand for long-term recreational 
facilities, and no impact would occur. 

The proposed Project also includes the Pipeline Sites that are located in a number of counties in 
California. The proposed changes include either the sale of the pipelines or the cleaning and 
decommissioning of the pipelines. Placement of the “pigs” (pipe inspection gages) would be done 
at existing maintenance points along the pipeline routes by existing maintenance personnel. Both 
of these potential scenarios would not induce substantial population growth in the area that could 
affect recreational facilities.  

Construction and Demolition 

Construction and demolition related to the proposed Project, including the transitional phase, 
would lead to temporary increases in population. At the Rodeo Refinery, approximately 500 
construction workers would be required at its peak over the approximate 21-month construction 
period, and a smaller number to accomplish demolition at the Santa Maria Site. It is estimated 
that approximately 80 construction workers would be expected to relocate temporarily to the area, 
with fewer to the Santa Maria Refinery area.  

Major infrastructure improvements such as parks and recreational facilities are generally planned 
and constructed to serve hundreds or thousands of people. The temporary population increase 
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resulting from the proposed Project would be minor in relation to the overall population of the 
area. It is expected that the new temporary residents would be dispersed throughout multiple 
communities. Thus, the actual increase in users at each park or recreational facility would be 
insignificant in relation to the design capacity.  

Therefore, minor increases in usage those associated with the proposed Project would not result 
in substantial or accelerated physical deterioration of parks and recreational facilities. No impact 
would occur. 

b. Include recreational facilities or require the construction or expansion of recreational facilities that 
might have an adverse physical effect on the environment. 

The proposed Project does not include parks or recreational facilities. Additional parks and 
recreational facilities would not be necessary as a result of the proposed Project. As explained 
previously, the temporary population increase associated with the proposed Project would not be 
large enough to require the construction of parks and recreational facilities. Therefore, no impact 
would occur related to construction or expansion of recreation facilities. 

4.1.6 Utilities and Service Systems  
CEQA Guidelines Appendix G states that a project would have adverse impacts to utilities and service 
systems if it would: 

a. Would the project require or result in the relocation or construction of new or expanded water, 
wastewater treatment or stormwater drainage, electric power, natural gas, or telecommunication 
facilities, the construction or relocation of which could cause significant environmental effects? 

The proposed Project does not involve any uses that would require new or expanded utilities and 
service systems, including water, wastewater treatment or stormwater drainage, electric power, 
natural gas, or telecommunication facilities, or the relocation of these facilities. The Project would 
not generate new long-term populations that could result in the need for new or expanded services. 

Because the Santa Maria Refinery and Carbon Plant would be demolished, utilities would no 
longer be required. It is speculative to assume a future land use at the Santa Maria Site; 
therefore, it is unknown whether any onsite utilities would be maintained or relocated at this time. 
Any proposed reuse of the site would be subject to separate permitting and approval processes. 
The proposed Project also includes the Pipeline Sites that are located in a number of counties in 
California. The proposed changes include either the sale of the pipelines or the cleaning and 
decommissioning of the pipelines, which would not relocate or require expanded utilities services. 

Therefore, operation and maintenance of the proposed Project at the Rodeo Refinery and 
Santa Maria Site would not result in an increase in demand for new or expanded water or 
wastewater treatment facilities, the construction or relocation of which could cause significant 
environmental effects. No impact would occur. 

b. Would the project have sufficient water supplies available to serve the project and reasonably 
foreseeable future development during normal, dry and multiple dry years? 

c. Would the project result in a determination by the wastewater treatment provider that serves or 
may serve the project that it has adequate capacity to serve the project’s projected demand, in 
addition to the provider’s existing commitments? 

Construction and Demolition 

Water use during construction of the Project would be temporary and would be primarily related 
to dust suppression and concrete production. This short-term and temporary use of water would 
not affect available water supplies. No impact would occur. 
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All wastewater generated during construction and demolition at the Rodeo Site and the Carbon 
Plant would be routed to the refinery’s Wastewater Treatment Plant. That facility has a maximum 
treatment capacity of approximately 10 mgd but under baseline conditions treats approximately 
2.8 mgd. Therefore, wastewater generated by construction and demolition activities would be 
accommodated by the existing Wastewater Treatment Plant. Wastewater generated during 
demolition of the Santa Maria Site would be handled by that facility’s treatment plant until it is 
demolished, after which any wastewater requiring treatment (which would be small amounts 
associated with demolition activities) would be contained and transported offsite for treatment in 
municipal facilities. No impact would occur. 

d. Would the project generate solid waste in excess of State or local standards, or in excess of the 
capacity of local infrastructure, or otherwise impair the attainment of solid waste reduction goals? 

e. Would the project comply with federal, state, and local management and reduction statutes and 
regulations related to solid waste?  

Refer to Section 4.16, Solid Waste, for discussion of solid waste impacts related to operation, 
maintenance, construction, and demolition of the Project. 
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4.2 Aesthetics 

4.2.1 Introduction 
This section presents analysis of the Project’s relationship to aesthetic resources, also referred to as 
visual resources. Discussed are the physical and regulatory settings, the baseline for determining 
environmental impacts, the significance criteria used for determining environmental impacts, and potential 
impacts associated with Project construction and demolition, the transitional phase, and operation and 
maintenance at the Rodeo Refinery. The Santa Maria Site is addressed to the extent information is 
available and at a qualitative level of discussion. 

The Project also includes the Pipeline Sites—four regional pipelines serving the Santa Maria Site and the 
Rodeo Refinery. The Santa Maria Site is connected to the Rodeo Refinery by approximately 200 miles of 
subterranean pipeline, crossing San Luis Obispo, Santa Barbara, Kern, Kings, Fresno, Merced, 
Stanislaus, San Joaquin, Alameda, and Contra Costa Counties. Phillips 66 proposes to empty and clean 
the pipelines at existing maintenance access points and to decommission or sell them; they would not be 
excavated as part of this Project. No physical changes would occur.  

Visual/aesthetic resources consist of the landforms, vegetation, rock and water features, and cultural 
modifications that create the visual character and sensitivity of a landscape. The primary existing 
visual/aesthetic factors considered in this EIR are: Visual Quality, Viewer Exposure, and Visual 
Sensitivity, as introduced below. 

4.2.1.1 Visual Quality  

Visual Quality is defined as the overall visual impression or attractiveness of an area as determined by 
the arrangement of all landscape features or characteristics, including landforms, roads, houses, rocks, 
water features, and vegetation patterns. The attributes of line, form, and color combine in various ways to 
create visual characteristics such as variety, vividness, coherence, uniqueness, harmony, and pattern, 
which all contribute to the overall visual quality of an area. 

4.2.1.2 Viewer Exposure 

Viewer Exposure addresses the variables that affect viewing conditions from potentially sensitive areas. 
Viewer exposure considers the following factors: 

• Landscape visibility: Ability to see Project elements within the landscape; 

• Viewing distance: Proximity of sensitive viewers to the Project; 

• Viewing angle: Whether Project would be viewed from above (superior), below (inferior), or from 
a level (normal) line of sight; 

• Extent of visibility: Whether line of sight is open and panoramic to the Project site or restricted 
by terrain, vegetation, and/or structures; and 

• Duration of view: The length of time the landscape elements are visible. 

4.2.1.3 Visual Sensitivity 

Visual sensitivity is the overall measure of an existing landscape’s susceptibility to adverse visual changes. 
People in different visual settings, typically characterized by different land uses surrounding a project, have 
varying degrees of sensitivity to changes in visual conditions depending on the overall visual quality of the 
place. In areas of more distinctive visual quality, such as designated scenic highways, designated scenic 
roads, parks, and natural areas, visual sensitivity is characteristically more pronounced.  
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4.2.2 Environmental Setting 
This section describes the existing visual character of the region and local area, followed by a discussion 
of the visual character and sensitivity of the public viewpoints, including locations from which the Project 
would be visible to the public.  

4.2.2.1 Contra Costa County 

Visual Characteristics 

The visual character of the area surrounding the Rodeo Refinery is fairly diverse as it includes inland 
ridgelines and undulating terrain around the Carbon Plant, and flat shoreline terrain adjacent to the San 
Pablo Bay where the Rodeo Site is located. The inland vegetation community consists of native 
grasslands interspersed with trees while the coastal area consists of salt marsh vegetation. The inland 
area is dominantly open space with the Crockett Hills Regional Park east of the Carbon Plant. Ridgelines 
and higher inland elevations provide views of surrounding hillsides and the San Pablo Bay and shoreline. 
Land use on the San Pablo Bay shoreline is varied and includes residential, urban, industrial, and open 
space and recreation areas. The Carquinez Strait connects San Pablo Bay on the west to Suisun Bay on 
the east, and serves as a shipping channel for commercial and military vessels. The Strait is traversed by 
the Carquinez Bridge, and its shorelines are home to industrial areas, parks, and urban development. 
Approximately half of San Pablo Bay shorelines are wildlife refuge areas, a classification that includes 
national wildlife refuges, state wildlife areas and ecological reserves, as well as other shoreline 
recreational areas, limited residential uses, and remnants of former railroad tracks and ferry transportation 
networks. These shoreline areas provide views of the San Pablo Bay, the surrounding shoreline, and the 
communities of Vallejo and Benicia on the north side of the Bay. 

The Rodeo Site lies on the eastern edge of the San Pablo Bay at the southern bank of the western edge 
of the Carquinez Strait (Figure 4.2-1). Immediately northeast of the Rodeo Site is the NuStar Shore 
Terminal and tank structures. Residential areas are located south of the site in the town of Rodeo, as well 
as dispersed residences northeast in the town of Crockett. I-80 runs southwest to northeast with, the 
Rodeo Site directly to the west and the Carbon Plant over a mile to the east. State Route 4 runs west to 
east, 1.5 mile south of the Rodeo Site and directly south of the Carbon Plant. San Pablo Avenue runs 
through the Rodeo Site parallel to I-80 and adjacent to the shoreline at some points. Cummings Skyway 
runs perpendicular to I-80 northwest to southeast north of both the Rodeo Site and the Carbon Plant. 

Scenic Waterways and Ridges 

The Open Space Element of the Contra Costa County General Plan highlights two specific types of 
scenic resources specific to the county: ridges, hillsides, and rock outcroppings and the San Francisco 
Bay/Delta estuary system. As shown in Figure 4.2-1, there are two county-designated scenic ridges in the 
area surrounding the Project; one scenic ridge runs northwest to southeast along a portion of Cummings 
Skyway and to the south of Cummings Skyway as it approaches the intersection with State Route 4, and 
the second scenic ridge begins south of State Route 4 near the Carbon Plant and runs southeast. Both of 
these scenic ridges have views of surrounding undeveloped hillsides and areas surrounding the San 
Pablo Bay. The San Pablo Bay is designated as a scenic waterway.  
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Scenic Routes 

The Transportation Element of the Contra Costa County General Plan designates specific roads, street, 
and freeways as scenic routes, which are defined as a route that “traverse a scenic corridor of relatively 
high visual or cultural value.” The scenic routes surrounding the Project area are: 

• State Route 4: Highway located south of the Carbon Plant. Designation begins in Hercules and 
ends in Bay Point at the intersection with Railroad Ave. 

• Cummings Skyway: Located approximately 0.5 mile northeast of the refinery. The designation 
starts at the San Pablo Avenue and Cummings Skyway intersection, and ends where Cummings 
Skyway crosses State Route 4/John Muir Parkway to the east. 

• San Pablo Avenue: Designation begins at San Pablo Avenue and First Street in the western 
portion of Rodeo and ends where San Pablo Avenue crosses I-80 in Crockett. 

• Crockett Boulevard: Intersects Cummings Skyway, and the designation starts in the town of 
Crockett and ends where the route intersects Cummings Skyway 

The purpose of these designated scenic routes is to control and protect scenic visual resources, such as 
natural topographic features such as hills, prominent ridgelines and scenic vistas, along these roadways. 
Additionally, views of the San Francisco Bay/Delta estuary system including the San Pablo Bay and 
Carquinez Strait are prevalent in the Project vicinity, and are considered an important scenic visual 
resource (Contra Costa County 2010). These locally defined scenic routes could potentially be eligible for 
State Scenic Route designations (Contra Costa County 2021); however, at this time none of these routes 
are designated by Caltrans as eligible State Scenic Routes (Caltrans 2021). 

Public View Corridors 

The Rodeo Refinery is visible from various locations within several public view corridors, including I-80, 
Cummings Skyway, Vista Del Rio, San Pablo Avenue, and several residential neighborhoods north and 
south of the Rodeo Refinery. The locations of representative viewpoints are shown on Figure 4.2-2. Each 
of the corridors’ viewpoints is described and illustrated below in Figures 4.2-3 through 4.2-7. The Rodeo 
Refinery is the dominant visual feature in the immediate vicinity of the Rodeo Site, which is completely 
developed with industrial elements including tall stacks, large storage tanks, large swaths of pipelines, 
roadways, and other mechanical equipment that exhibit an industrial character. The visual character 
surrounding the Rodeo Site is defined by land uses that include open space, residential and other urban 
development, and the San Pablo Bay. 

Views from I-80 

Figure 4.2-3 shows the visual character of the Rodeo Site from the westbound lanes of I-80, where a 
large portion of the facility is visible because I-80 is at a higher elevation. Views are limited from the 
eastbound lanes to only higher elevations of the Rodeo Site. The westbound view shows the highway and 
the Rodeo Site in the foreground, urban/suburban development in the middle ground, and background 
views of San Pablo Bay and coastal mountains, including Mount Tamalpais. The visual setting includes a 
mixture of natural and manmade visual elements, including the highway and existing roadways, Rodeo 
Refinery, residential neighborhoods, and open space. Background views of the bay provide a scenic 
quality to the setting along this corridor.  
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Views from Cummings Skyway 

There are limited views of the Rodeo Refinery from several locations along Cummings Skyway, between 
I-80 and San Pablo Avenue. Existing topography and vegetation block and limit views from this roadway 
to storage tanks at the far north end of the Rodeo Site, and the areas that would be affected by the 
Project are not visible. Figure 4.2-4 illustrates views from westbound Cummings Skyway, with the 
roadway and hill slopes in the foreground, rolling hills in the middle ground, and background views of the 
Rodeo Refinery along the ridgeline. The visual setting includes a mixture of natural and manmade visual 
elements, including the roadway, undeveloped hillsides, and glimpses of the Rodeo Refinery. Views of 
rolling hillsides and vegetation provide a scenic quality to the setting along this corridor.  

Views from Vista Del Rio Drive 

There are limited views of the Rodeo Site from several locations along Vista Del Rio Drive. Existing 
topography and vegetation block or limit views from this roadway to storage tanks at the far north end of 
the Rodeo Refinery, and the areas that would be affected by the Project are not visible. Figure 4.2-5 
illustrates views from westbound Vista Del Rio Drive, with the roadway, fencing, and vegetation in the 
foreground, rolling hills and open space in the middle ground, background views of the Rodeo Site along 
the ridgeline, and distant views of San Pablo Bay and mountains beyond, including Mount Tamalpais. 
Views of rolling hillsides and vegetation provide a scenic quality to the setting along this corridor.  

Views from San Pablo Avenue 

There are views of the Rodeo Site from several locations along San Pablo Avenue. Existing topography 
and vegetation limit southbound views from this roadway while approaching the facility, and the areas that 
would be affected by the Project are not visible. Because of existing roadway curvature, vegetation, and 
structures, northbound views vary, from clear background views to fragmented and obscured views. San 
Pablo Avenue passes directly through the Rodeo Site; therefore, there are views of portions of the facility 
adjacent to the roadway, although fencing and other barriers obscure these views. Figure 4.2-6 illustrates 
the view from southbound San Pablo Avenue, with portions of the Rodeo Refinery in the foreground and 
middle ground and background views of urban development. The visual setting includes primarily 
manmade visual elements, including the roadway, refinery facilities, and residential neighborhoods in the 
background. From some points along the roadway there are glimpses of San Pablo Bay and the coastal 
mountains, but these are fragmented and do not contribute the scenic quality of the setting. 

Views from Surrounding Residential Areas 

There are limited views of the Rodeo Site from locations within adjacent residential neighborhoods south 
of the Rodeo Refinery. Because of varying density and heights of existing vegetation, elevation changes, 
and differing structure heights, views of the Rodeo Site vary and are mostly of the towers, stacks, and 
storage tanks at the north end of the site, where the elevations are higher. Figure 4.2-7 illustrates views 
from one of the adjacent residential neighborhoods, showing residential structures in the foreground and 
middle ground, and background views of the Rodeo Site. The visual setting is primarily of manmade 
visual elements, including the roadway, residential structures, and the refinery in the background. There is 
some vegetation in the buffer between the neighborhood and Project site, but these areas significantly 
contribute to scenic quality of the setting.  
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Source: Google Earth 2021a 

Figure 4.2-3 View of Rodeo Site from Westbound I-80 

 

 

 
Figure 4.2-4 View of Rodeo Site from Westbound Cummings Skyway 
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Source: Google Earth 2021b

Figure 4.2-5 View of Rodeo Site from Westbound Vista del Rio Drive

Figure 4.2-6 View of Rodeo Site from Southbound San Pablo Avenue
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Figure 4.2-7 View of Rodeo Site from Residential Neighborhood 

 

 

 
Figure 4.2-8 View of the Carbon Plant from State Route 4 
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Views from State Route 4 

In general, views from State Route 4 are of rolling hillsides that provide a scenic quality to the setting 
along this corridor. There are limited views of the Carbon Plant from a segment of State Route 4. 
Because of existing topography, distance from the highway, and dense vegetation in front of the Carbon 
Plant, views of the facility from this roadway are intermittent and largely obscured. Main views are of the 
taller stacks extending above the existing vegetation and of some of the facility’s other structures. The 
clearest view of the Carbon Plant, from westbound State Route 4 (see Figure 4.2-8), shows open 
grasslands in the foreground, screening trees and the Carbon Plant in the middle ground, and rolling hills 
in the background.  

4.2.2.2 San Luis Obispo County 

Visual Characteristics 

Given the large area of San Luis Obispo County, the proximity to the coast, and the natural topography, 
scenic resources are diverse and unique. The area is characterized by expansive dunes along the 
coastline that transition to mesas. The coastline and dune area is home to unique specialized vegetation. 
Going inland the native landscape is comprised of grasslands, chaparral, coast live oak woodland 
communities, and introduced eucalyptus trees that form groves. Fresh water resources, such as creeks 
and streams, generally run east to west to join with the ocean. Land use in the southwest portion of the 
County is predominantly open space and agricultural with a number of small residential communities. 

The Santa Maria Site is surrounded by a buffer area of open space grassland on most sides. To the north 
and east are residential communities mixed with some heavier commercial uses, such as stockyards and 
truck storage areas. To the south are agricultural fields and to the west is an open space area that 
transitions into dunes toward the Pacific Ocean. While there is development in the area, it remains largely 
dominated by open space with mesa and dune habitats and agricultural fields. Characteristic scenic views of 
the area capture the mesa and dune habitat that leads into the Pacific Ocean. Highway 1 skirts around the 
Santa Maria Site to the north, and moves slightly inland, perpendicular to the coast, and then to the east as 
it turns back and runs parallel to the coast (Figure 4.2-9). 

Scenic Roads and Highways 

The San Luis Obispo County General Plan Coastal Zone Framework includes the Circulation Element, 
which defines scenic roads and highways. North of the Santa Maria Site, from the City of San Luis Obispo 
to the Monterey County line, Highway 1 is designated as a State Scenic Highway and National Scenic 
Byway. No scenic roads or highways are located in the vicinity of the Santa Maria Site (San Luis Obispo 
County 2018).  

Public View Corridors 

The area north and east of the Santa Maria Site has been developed into residential areas and golf 
resorts. Although the region is becoming more suburbanized, the area south and east of the Santa Maria 
Site still maintains much of its rural character, due in large part to the existing cropland, open space, and 
dunes (see Figure 4.2-9). These attributes contribute to a moderately high visual quality for the region, as 
shown on Figure 4.2-10 (the Santa Maria Site is visible in the distance at the right edge of the figure). 
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Source: San Luis Obispo County 2014 

Figure 4.2-10 View of Santa Maria Site Looking West from State Route 1 on the Nipomo Mesa 

The landscape of the Santa Maria Site is defined by undulating topography covered predominately by 
coastal scrub and sparse grasses. A few low ridgelines cross the immediate area in an east-west 
orientation, and the area gradually decreases in elevation to the south, toward Little Oso Flaco Creek. 
The undulating topography often limits views through and across the landscape.  

The visual character of the Santa Maria Site, including the existing coke processing facility, is one of 
heavy-industry. Onsite elements include large stacks, storage tanks, the existing processing plant, above-
ground pipes, material storage, large-scale equipment and trucks, railroad tracks and railcars. Because of 
the tall stacks and towers, portions of the Santa Maria Site can be seen from much of the surrounding 
area. Topography and intervening vegetation largely block the refinery’s buildings and ground-level 
activities from viewing locations to the north and east. Because the topography generally flattens-out 
southwest of the site, viewpoints in that area have the greatest visual exposure to the Santa Maria Site 
itself (Figure 4.2-11). The western edge of the Santa Maria Site accommodates Amtrak passenger trains. 
Due to the speed of the travelling passenger trains, and views from either side of the passenger cars, and 
other passenger distractions, passengers only have fleeting views of the site. 
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Source: San Luis Obispo County 2014 

Figure 4.2-11 View of Santa Maria Site Looking North from Oso Flaco Road 

4.2.3 Regulatory Setting 

4.2.3.1 State Authority 

California Coastal Act Section 30251 Scenic and Visual Qualities 
This section of the Coastal Act protects scenic and visual qualities of coastal areas and recognizes these 
qualities as a resource of public importance. As a result, the Coastal Act identifies that permitted 
development shall be sited and designed to protect views to and along the ocean and scenic coastal 
areas, to minimize the alteration of natural land forms, to be visually compatible with the character of 
surrounding areas, and, where feasible, to restore and enhance visual quality in visually degraded areas. 
It is expected that conformance with the BCDC and County of San Luis Obispo visual resource policies 
will ensure consistency with applicable Coastal Act policies.  

State of California Scenic Highway Program 
In 1963 the Caltrans Scenic Highway Program was established to protect scenic highway corridors from 
changes that would diminish the aesthetic value of lands adjacent to highways. The state statutes 
governing the Scenic Highway Program are found in the Streets and Highways Code, Section 260 et seq. 
A highway may be designated as “scenic” depending on how much of the natural landscape can be seen 
by travelers, the scenic quality of the landscape, and the extent to which development intrudes upon the 
travelers’ enjoyment of the view. No state-designated scenic routes or highways are in the Rodeo 
Refinery area, although I-680 is a designated scenic highway just to the south. A portion of State Route 4 
in Contra Costa County, east of the Carbon Plant, is an eligible State Scenic Highway (Caltrans 2021). 
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4.2.3.2 Local and Regional Authority  

San Francisco Bay Conservation and Development Commission’s San Francisco Bay Plan 

The San Francisco Bay Conservation and Development Commission (BCDC) comprises 27 appointees 
from local governments and state/federal agencies and administers the California Coastal Act (which 
implements the federal Coastal Zone Management Act) in the San Francisco Bay Area. The BCDC has 
jurisdiction within the defined boundaries of the San Francisco Bay, including the Bay itself, wetlands, 
and shorelines.  

Among the four kinds of scenic locations described in the Contra Costa County General Plan, the San 
Francisco Bay/Delta estuary system is relevant to the Project regional setting (Contra Costa County 
2010). The BCDC enforces the San Francisco Bay Plan, which it developed to help protect and preserve 
the San Francisco Bay. The San Francisco Bay Plan protects Bay resources through a number of policies 
that ensure visual, recreational, and biological preservation. Additionally, the plan recognizes the Bay’s 
value in the shipping and transport industry (BCDC 2020). Specifically, the BCDC is charged with, among 
other tasks: 

• Regulating all filling and dredging in San Francisco Bay (which includes San Pablo Bay); 

• Regulating new development within the first 100 feet inland from the Bay to ensure that maximum 
feasible public access to the Bay is provided; 

• Minimizing pressures to fill the Bay by ensuring that the limited amount of shoreline area suitable 
for high-priority water-oriented uses is reserved for ports, water-related industries, water-oriented 
recreation, airports, and wildlife areas; 

• Pursuing an active planning program to study Bay issues so that BCDC plans and policies are 
based upon the best available current information; and 

• Participating in California’s oil spill prevention and response planning program. 

BCDC’s San Francisco Bay Plan Policies Applicable to Visual Resources 

• Policy 1. To enhance the visual quality of development around the Bay and to take maximum 
advantage of the attractive setting it provides, the shores of the Bay should be developed in 
accordance with the Public Access Design Guidelines. 

• Policy 2. All Bayfront development should be designed to enhance the pleasure of the user or 
viewer of the Bay. Maximum efforts should be made to provide, enhance, or preserve views of 
the Bay and shoreline, especially from public areas, from the Bay itself, and from the opposite 
shore.  

• Policy 11. ln areas of the Bay where oil and gas production is permitted, they should be treated 
or screened, so they will be compatible with the surrounding open water, mudflat, marsh or 
shore area. 

Contra Costa County General Plan 

The Scenic Resources section of the Contra Costa County General Plan identifies goals related to the 
preservation and protection of areas of high scenic value, scenic ridges, and the scenic qualities of the 
San Francisco Bay/Delta estuary system and the Sacramento-San Joaquin River/Delta shoreline. It 
identifies development features such as roads, power lines and storage tanks as having the potential to 
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degrade the scenic quality of an area if they are not carefully designed, located, and landscaped. General 
Plan policy states: 

• Policy 9-24: The appearance of the county shall be improved by eliminating negative features 
such as non-conforming signs and overhead utility lines, and by encouraging aesthetically-
designed facilities with adequate setbacks and landscaping. 

The General Plan identifies numerous scenic vistas as a major component of the perception of Contra 
Costa County as a desirable place to live and work. The General Plan identifies four kinds of scenic 
locations in the county: (1) scenic ridges, hillsides, and rock outcroppings; (2) the San Francisco 
Bay/Delta estuary system; (3) Scenic Highways and Expressways; and (4) Scenic Routes. The 
unincorporated city of Rodeo is included in the Contra Costa County General Plan.  

The Carquinez Strait is considered a scenic waterway in the Open Space Element of the Contra Costa 
County General Plan. The Scenic Routes section of the Transportation and Circulation Element identifies 
state- and locally-designated scenic routes in the County and defines a scenic route as a road, street, or 
freeway that traverses a scenic corridor of relatively high visual or cultural value. It consists of both the 
scenic corridor and the public right-of-way (Contra Costa County 2010). 

San Luis Obispo County 

San Luis Obispo County General Plan 

The Conservation and Open Space Element defines the unique visual resources of the region and the 
goals and policies that protect these resources. Specific Sensitive Resource Areas are identified for which 
Scenic Protection Standards apply; however, the Santa Maria Site does not fall within or near a defined 
Sensitive Resource Area (San Luis Obispo County 2010). 

The Conservation and Open Space Element highlights visual resources as open areas, scenic corridors, 
and the built environment or urban areas. Natural scenic features include unique geological forms, 
mountains and ridges, the coastal area with shorelines, wetlands, and bays, and riparian corridors. Views 
of these visual resources from highways and publicly accessible areas are protected and preserved by 
goals and policies in the General Plan. New development should not diminish these scenic views but 
rather maintain or even enhance visual resources. 

The Circulation Element highlights specific scenic roadways that have views of scenic corridors or other 
unique visual resources of the area. Scenic views of the region include views of the coastal landscape, 
the Pacific Ocean, and mountains. Highway 1 from the Monterey County line to the City of San Luis 
Obispo is a State Scenic Highway and National Scenic Byway. Similar to the Conservation and Open 
Space Element, the Circulation Element contains goals and policies to protect these scenic views from 
development that would disturb visual quality (San Luis Obispo County 2018). 

Coastal Zone Land Use Ordinance 

The Coastal Zone Land Use Ordinance (CZLUO) is part of the San Luis Obispo County Code, and many 
goals and policies of the General Plan are implemented through sections and guidelines of the Code. 
There are more stringent visual resource regulations for those areas that fall under a designated critical 
viewshed, scenic corridor, or Sensitive Resource Area (San Luis Obispo County 2019).  

4.2.4 Significance Criteria 
Based on CEQA Guidelines Appendix G, except as provided in Public Resources Code section 21099 
(where aesthetic impacts shall not be considered significant for qualifying residential, mixed-use residential, 
and employment centers): 

a. Would the project have a substantial adverse effect on a scenic vista? 
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b. Would the project substantially damage scenic resources, including but not limited to, trees, rock 
outcroppings, and historic buildings within a state scenic highway? 

c. Would the Proposed Project, in non-urbanized areas, substantially degrade the existing visual 
character or quality of public views of the site and its surroundings? (Public views are those that 
are experienced from publicly accessible vantage point). If the project is in an urbanized area, 
would the project conflict with applicable zoning and other regulations governing scenic quality? 

d. Would the project create a new source of substantial light or glare that would adversely affect day 
or nighttime views in the area? 

4.2.5 CEQA Baseline 
Baseline conditions reflect the 2019 operation and maintenance of the Rodeo Refinery and Santa Maria Site 
as petroleum refineries, including operation and maintenance activities. The baseline setting also includes 
the applicable regulatory framework to protect environmental resources, which are described above. 

4.2.6 Approach to Analysis 
The determination of impact significance is based on combined factors of Visual Sensitivity and the 
degree of Visual Change that the Project would cause. An adverse impact to visual/aesthetic resources 
may occur when a project: (1) perceptibly changes the existing physical features of the landscape that are 
characteristic of the region or locale; (2) introduces new features to the physical landscape that are 
perceptibly uncharacteristic of the region or locale, or become visually dominant in the viewshed; or 
(3) blocks or totally obscures aesthetic features of the landscape. Determining the significance of visual 
changes in the landscape depends on how noticeable the Project features would be from different public 
views, and the varying viewing conditions from which the Project can be seen. 

4.2.7 Discussion of No Aesthetic Impacts 
Review and comparison of the setting and Project characteristics show that no impacts would occur for 
some of the CEQA Guidelines criteria related to aesthetics impacts. The following discusses the 
reasoning supporting this conclusion: 

b. Substantially damage scenic resources, including but not limited to, trees, rock outcroppings, and 
historic buildings within a state scenic highway. 

The Rodeo Refinery and the Santa Maria Site are not within or near a designated State Scenic 
Highway. Additionally, Project construction and demolition would occur within the existing 
boundaries of these sites, which do not contain scenic resources such as trees, rock 
outcroppings, or historic buildings.23 Therefore, the Project would not impact scenic resources 
within a state scenic highway. No impact would occur. 

c. Would the Proposed Project, in non-urbanized areas, substantially degrade the existing visual 
character or quality of public views of the site and its surroundings? (Public views are those that 
are experienced from publicly accessible vantage point). If the project is in an urbanized area, 
would the project conflict with applicable zoning and other regulations governing scenic quality? 

The Rodeo Refinery and Santa Maria Site are located in urbanized areas, and are designated 
and zoned for heavy industrial uses. All Project phases would be consistent with the land uses 
allowed under these designations. Therefore, no impact would occur related to conflicts with 
zoning and other regulations related to scenic quality.  

 
23  Historical resources reports conducted in 2015 at the Santa Maria Site concluded that the site is not eligible for California Record 

of Historical Resources listing. Refer to EIR Section 4.5, Cultural Resources. 
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d.  Create a new source of substantial light or glare that would adversely affect day or nighttime 
views in the area. 

Project construction at the Rodeo Site and demolition activities at the Carbon Plant and the Santa 
Maria Site would occur during daytime hours and would not require additional nighttime light. The 
proposed STU and PTU would replace existing structures within the heavily developed portion of 
the Rodeo Refinery. The addition of these units would not require additional illumination that 
would substantially and adversely affect existing day or nighttime views in the area. The Marine 
Terminal tanker and barge traffic associated with the operation and transitional phases of the 
Project would occur during the same hours as the baseline condition. In addition, after demolition 
of the Carbon Plant and the Santa Maria Site, artificial lighting and glare would be eliminated or 
substantially reduced below baseline conditions. Therefore, there would be no new sources of 
substantial light or glare that would adversely affect day or nighttime views in the area. No impact 
would occur. 

4.2.8 Direct and Indirect Impacts of the Proposed Project 
Table 4.2-1 presents a summary of potential aesthetic resource impacts and the significance 
determinations for each impact.  

Table 4.2-1. Summary of Impacts 

Impact 
Significance Determination 

LTS LTSM SU 

Impact 4.2-1. Have a substantial adverse effect on a scenic vista? 

Rodeo Refinery and Santa Maria Site    

All Phasesa ✔   

Notes: LTS = Less than significant, no mitigation proposed  
LTSM = Less-than-significant impact with mitigation 
SU = Significant and unavoidable 

a. Transitional phase applies only to Rodeo Refinery 

IMPACT 4.2-1 

a. Would the Proposed Project have a substantial adverse effect on a scenic vista? 

Construction/Demolition: Less Than Significant, No Mitigation Proposed 
Rodeo Refinery 

Scenic resources and scenic views in this area, as defined by the Open Space Element of the Contra 
Costa County General Plan, consist of ridges and hillsides and the San Pablo Bay. The 
Transportation Element of the General Plan identifies specific roadways near the refinery as having 
scenic views of these features are prominent (Contra Costa County 2010). Roadways include State 
Route 4, San Pablo Avenue, Cummings Skyway, and Crockett Boulevard.  

Construction and demolition at the Rodeo Site and Carbon Plant would result in temporary short-term 
visual impacts. Construction traffic would increase on San Pablo Avenue and State Route 4. 
Equipment would be visible from sections of San Pablo Avenue as it runs through the Rodeo Site. 
Construction activity may also be visible at points along the San Pablo Bay. Modifications to the Rail 
Butane Loading Rack may be visible from the south at adjacent waterfront areas. The Carbon Plant is 
visible from State Route 4; however, a line of trees partially blocks view of the site.  
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The visual changes associated with construction and demolition would not be highly noticeable since 
the activity would take place within the existing refinery boundaries. Construction and demolition 
activity and equipment would not be out of context with the existing industrial visual character of the 
area. Views from San Pablo Avenue, San Pablo Bay, and State Route 4 of the Carbon Plant and 
Rodeo Site would not substantially change. In addition, construction and demolition activity would be 
short term and temporary. Therefore, impacts related to creating a substantial adverse effect on a 
scenic vista would be considered less than significant. 

Transitional Phase 

Part of the Rodeo Site construction and demolition phase involves a 7-month transitional phase 
during which there would be an increase in vessel traffic at the Marine Terminal. An approximate 20 
percent increase in tanker vessel calls (80 calls/year to 96 calls/year) and a 2 percent increase in 
barge calls (90 calls/year to 92 calls/year) would occur during this phase. However, vessel traffic is 
part of the existing visual character of the Rodeo Refinery, and this relatively slight increase would not 
be highly noticeable since the traffic would occur during the same hours as the existing refinery. 
Therefore, the transitional phase of the Project would not create a substantial adverse effect on a 
scenic vista scenic, including views of and from San Pablo Bay. The impact would be considered less 
than significant. 

Santa Maria Site 

As shown in Figure 4.2-9, the existing Santa Maria Site is not highly visible from the Highway 1. The 
addition of demolition equipment and activities would not be noticeable since views of the site from 
Highway 1 are distant. While there would be a minimal increase in truck traffic on and off site, this 
change in traffic would be consistent with existing uses, and would be short-term in duration. 
Therefore, demolition activities would not create a substantial adverse effect on scenic views of the 
surrounding open space, agricultural, and sand dune landscapes. The impact would be less than 
significant. 

Operation and Maintenance: Less Than Significant, No Mitigation Proposed 
Rodeo Site 

New Units 

The proposed Project includes the installation of an STU and PTU on the southern side of the Rodeo 
Site. The STU and PTU would likely not be visible from San Pablo Ave as there are a number 
intervening existing units and structures between the roadway and the new units. The new units 
would not be visible from Cummings Skyway or the scenic ridge that runs partially parallel to it as 
there are intervening topography largely obstructing views of the Rodeo Site.  

The STU would be located within the existing refinery boundary, directly adjacent to the existing 
Sulfur Recovery Unit as shown on Figure 4.2-12. This part of the refinery can be viewed from I-80 
(see Figure 4.2-3) and the residential area south of the Rodeo Site (see Figure 4.2-7). The view of the 
STU is fairly open with minimal obstruction; however, the duration of views would be brief since 
viewers are traveling at high speeds on I-80 and viewer sensitivity would be low. Unlike the view from 
I-80, public views of the STU from residential areas would be limited and potentially not visible as 
these views are buffered by slightly higher elevations, and existing intervening storage tanks between 
the residential area and the STU. The addition of new equipment may be noticeable from San Pablo 
Bay but would be consistent with the existing industrial views. 
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Figure 4.2-12 Rodeo Site Location of Existing Equipment and Proposed New Equipment 

The PTU would replace three existing storage tanks. Figures 4.2-13 and 4.2-14 show the comparison 
between the existing site appearance and the proposed addition of the PTU, in terms of scale and 
form (the colors of the PTU are used to show the different unit process element only, new facilities 
would be painted to match other existing components). The PTU could be noticeable from I-80; 
however the duration of views would be brief since viewers are traveling at high speeds and viewer 
sensitivity would be low. Public views of the PTU from the residential area to the south is partially 
obstructed by the intervening buffer area and existing storage tanks.  

Therefore, the addition of the STU and the PTU components would result in minimal visual changes, 
and potential impacts on scenic views would be less than significant. No mitigation is required. 

Marine Vessel and Rail Traffic 

Operation of the proposed changes at the Rodeo Site would involve an increase in marine and rail 
traffic from the baseline conditions as renewable feedstock would arrive primarily by tanker, barge 
and railcar. Tanker calls per year would increase from 80 to 201 and barges would increase from 
90 to 161 calls.  

Marine traffic in San Pablo Bay is part of the existing visual character. The San Pablo Bay has other 
industrial shipping facilities and marine terminals in proximity to the Rodeo Site that contribute to 
vessel traffic in the Bay. The proposed increase in marine traffic may result in a slight degradation of 
the natural views of the Bay and from the Bay of the surrounding natural landscape and hillsides. 
However, given the existing industrial visual character of the Rodeo Refinery and current Marine 
Terminal activity, the increase in marine traffic would not be highly noticeable. Impacts on scenic 
views would be less than significant. No mitigation is required. 
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Figure 4.2-13 Existing Use and Future Location of Pre-Treatment Unit at Rodeo Site 

 
Figure 4.2-14 Rendering of Proposed Pre-treatment Unit 

Daily railcar trips would increase at the Rodeo Site from 4.7 to 16 trips; however, the reduction in 
7 daily trips to the Carbon Plant would result in only a limited increase (4 daily trips) in overall railcar 
traffic. At times public views of the Bay from San Pablo Avenue may be blocked by a moving railcar 
since the railroad skirts around the perimeter of the Bay. However, both vehicle traffic on San Pablo 
Avenue and railcars would be in motion and of short duration. Viewer sensitivity would therefore be 
low and any noticeable changes would not be highly noticeable compared to the baseline condition. 
In addition, a significant decrease in truck traffic to and from the Rodeo Refinery Site would occur 
(40,213 roundtrips per year to 16,026), which would somewhat improve the existing visual character 
of the area. Therefore, visual impacts related to rail and truck traffic would be less than significant. 
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In summary, sensitive viewers from scenic views of the San Pablo Bay and views from San Pablo 
Avenue would experience minimal visual change at the Rodeo Refinery. Construction and operation 
would be consistent with existing industrial activities and the visual character of the area, and 
therefore would not degrade identified scenic views in Contra Costa County or San Luis Obispo 
County. With new equipment located within the refinery boundaries, no scenic views would be 
blocked. In addition, removal of the Carbon Plant and Santa Maria Refinery would result in 
improvements of scenic views as compared to baseline conditions. Therefore, the Project would have 
a less than significant impact on the scenic views and no mitigation is required. 

Santa Maria and Pipeline Sites 

The existing Santa Maria Site would be demolished and the area cleared out as part of the Project. 
Therefore, it would not create a substantial adverse effect on scenic views of the surrounding open 
space, agricultural, and sand dune landscapes. It is speculative to assume a future land use at the 
Santa Maria Site; therefore, it is unknown whether any visual impacts would occur at this time. Any 
proposed reuse of the site would be subject to separate permitting and approval processes. The 
Pipeline Sites are mainly underground and above-ground components would not visually change as a 
result of the Project. Therefore, the impact for these sites would be less than significant.  

Mitigation Measure:  None Required 
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4.3 Air Quality 

4.3.1 Introduction 
This section analyzes and evaluates the potential impacts of the Project on regional and local air quality 
from both stationary and mobile sources of air pollutants at the Rodeo Refinery, Santa Maria Site and 
Pipeline Sites. Discussed are the physical and regulatory settings, the baseline for determining 
environmental impacts, the significance criteria used for determining environmental impacts, and 
potential impacts associated with Project construction and demolition, the transitional phase, and 
operation and maintenance.  

Analysis of potential impacts related to emissions of GHGs, and climate change are provided in 
Section 4.8, Greenhouse Gas Emissions. 

4.3.2 Environmental Setting 
This setting description provides an overview of local and regional information related to climate and 
meteorology, existing air quality conditions, sensitive receptors, and the air quality attainment status 
pertaining to the Project sites. As described in Chapter 1, Project Description, the Project sites include the 
Rodeo Refinery in northwestern Contra Costa County, consisting of the Rodeo Site and Carbon Plant 
Site, the Santa Maria Site in San Luis Obispo County, and four pipeline systems that collect crude oil for 
the Santa Maria Site and deliver semi-refined feedstock to the Rodeo Refinery (referred to hereafter as 
the Pipeline Sites). 

4.3.2.1 Climate and Meteorology 

The potential for pollutants to concentrate at a given location depends upon the quantity of pollutants 
emitted into the atmosphere in the surrounding area or upwind, and the ability of the atmosphere to 
disperse the contaminated air. The atmospheric dispersion is a function of factors such as topography 
and meteorology. 

Rodeo Refinery 

The climate of the greater San Francisco Bay Area, including Rodeo, is a Mediterranean-type climate 
characterized by warm, dry summers and mild, wet winters. The dominant feature of this climatic regime 
is a large, semi-permanent high-pressure system generally located over the eastern Pacific Ocean off the 
West Coast of North America. In winter, the Pacific high-pressure system generally weakens and shifts 
southward, allowing storms originating over the North Pacific to pass through the region. During summer 
and fall, air pollutant emissions generated within the Bay Area are often trapped near the ground due to 
the restraining influences of topography and atmospheric temperature inversions, which can lead to 
elevated pollutant concentrations. As these pollutants—the most significant of which are nitrogen oxides 
(NOx), reactive organic gases (ROG),24 sulfur dioxide (SO2), and particulate matter (PM)—are 
transported further inland by the prevailing sea breeze and exposed to sunlight, they can undergo 
chemical reactions that lead to formation of so-called secondary photochemical pollutants, primarily 
ozone (O3) and secondary particulates consisting of sulfates, nitrates and condensed organic material.  

Within the greater Bay Area, air pollution is typically lowest at locations close to the Bay, due largely to good 
ventilation and less influx of pollutants from upwind sources. The occurrence of light winds in the evenings 
and early mornings occasionally results in elevated pollutant levels. Wind flow patterns are controlled by air 
circulation in the atmosphere, which is affected by air pressure and the variable topography of the coastal 
areas adjacent to the Carquinez Strait, the only sea-level gap between San Francisco Bay and the Central 
Valley. Prevailing winds in the Rodeo area are from the southwest passing through the entrance to the 

 
24  Also referred to as VOC or precursor organic compounds (POC)  
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Carquinez Strait. During the summer and fall months, high pressure offshore coupled with low pressure in 
the Central Valley causes marine air to flow northeastward through the Carquinez Strait toward Suisun Bay 
and the Delta. The wind is strongest in the afternoon, with speeds of 15 to 20 miles per hour (mph) or 
approximately 7 to 9 meters per second (m/s) commonly occurring throughout the region of the Carquinez 
Strait. Annual average wind speeds are 8 mph (3.6 m/s) in Rodeo, and 9 to 10 mph (4 to 4.5 m/s) farther 
east. Wind speeds may be strong locally in areas where air is channeled through a narrow opening, such as 
the Carquinez Strait. Figure 4.3-1 displays the windrose, which is a graphical summary of wind speed and 
direction information, for the Rodeo Refinery. The windrose shows the heavy influence of coastline 
orientation and the predominance of wind from the southwest.  

The air flowing in from the coast to the Central Valley, called the sea breeze, begins developing at or near 
ground level along the coast in late morning or early afternoon. As the day progresses, the sea breeze 
layer deepens and increases in velocity while spreading inland. The depth of the sea breeze depends in 
large part upon the height and strength of the inversion. If the inversion is low and strong, and hence 
stable, the flow of the sea breeze would be inhibited, and stagnant conditions are likely to result. Low 
wind speed contributes to the buildup of air pollution. Light winds occur most frequently during periods of 
low sun (fall and winter, and early morning) and at night. 

 
Sources: BAAQMD 2021; BAAQMD 2013–2017 (CP Rodeo Met Station) 

Figure 4.3-1. Windrose for the Phillips 66 Rodeo Refinery 
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Santa Maria Site 

The Santa Maria Site is located on a coastal plateau in California’s Central Coast region in San Luis 
Obispo County. Similar to the San Francisco Bay Area, the Central Coast has a Mediterranean climate 
with warm dry summers and cool wet winters although with higher average temperatures and less 
precipitation due to its more southerly location. Weather at the Santa Maria Site is strongly influenced by 
its close proximity to the Pacific Ocean. As at Rodeo, the speed and direction of local winds are controlled 
by the location and strength of the Pacific high pressure, temperature differences between the coast and 
inland areas, and topographical factors. Winds within the vicinity of the Santa Maria Site are summarized 
by the wind rose in Figure 4.3-2. Prevailing winds are onshore from the west-northwest with less frequent 
episodes of offshore winds from the east-southeast.  

 
Sources: San Luis Obispo County APCD meteorological data; CARB 2021a (Nipomo Guadalupe Road (Mesa2) monitoring station 

2020); CARB 2021b 

Figure 4.3-2. Nipomo Meteorological Station Wind Rose 
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Pipeline Sites 

The Pipeline Sites generally run inland northeast from in and around the Santa Maria Site over the Coast 
Range and then northwest along the eastern edge of the San Joaquin Valley to the Delta where it turns 
west toward Rodeo (see Figure 3-5 in Chapter 3, Project Description). The inland portions of the pipelines 
mostly lie east of the Coast Range in or near the San Joaquin Valley where the ocean influence is greatly 
reduced resulting in a more continental climate with hotter summers and cooler winters. Inversions 
frequently form over the San Joaquin valley, which tend to trap pollutants near the surface, particularly 
during the winter. 

4.3.2.2 Criteria Air Pollutants 

The USEPA has identified criteria air pollutants that are a threat to public health and welfare. These 
pollutants are called “criteria” air pollutants because standards have been established for each of them to 
meet specific public health and welfare criteria (see Section 4.3.2.6, Regulatory Setting). Below are 
descriptions of criteria pollutants that are a concern in the Project area. 

Ozone 

Ozone is an oxidant and a respiratory irritant and that increases susceptibility to respiratory infections. 
Exposure to ozone can also cause substantial damage to vegetation and other materials. Ozone is not 
emitted directly into the atmosphere but is a secondary air pollutant formed in the atmosphere through a 
complex series of photochemical reactions primarily involving precursor organic compounds (POC) and 
NOx in the presence of sunlight (ultraviolet radiation). Significant ozone production generally requires 
ozone precursors to be present at concentrations above background levels in strong sunlight with light 
winds hours. Ozone concentrations tend to be higher in the late spring, summer, and fall, when the long 
sunny days combine with regional inversions that limit the amount of mixing in the atmosphere.  

Nitrogen Dioxide 

Nitrogen dioxide (NO2) is an air quality pollutant of concern because it acts as a respiratory irritant. NO2 is 
a major component of the group of gaseous nitrogen compounds commonly referred to as NOx. A 
precursor to ozone formation, NOx is produced by fuel combustion at high temperatures such as in 
internal combustion engines in motor vehicles, off-road equipment including ships, locomotives, and 
aircraft, and stationary engines and boilers such as those located at industrial and commercial facilities. 
Typically, NOx emitted from fuel combustion is in the form of nitric oxide (NO) and NO2. Upon release into 
the atmosphere, NO is rapidly converted to NO2 through reaction with ozone or other oxidants.  

Carbon Monoxide 

Carbon monoxide (CO) is a non-photochemically reactive pollutant that is a product of incomplete fuel 
combustion where CO is formed instead of carbon dioxide (CO2) due to deficient oxygen. Higher CO 
concentrations develop primarily during winter when periods of light winds combine with the formation of 
ground level temperature inversions (typically from the evening through early morning). These conditions 
can result in reduced dispersion of emissions which can result in localized high concentration “hotspots” if 
mass emissions of CO are high enough. When inhaled at high concentrations, CO combines with 
hemoglobin in the blood and reduces the oxygen-carrying capacity of the blood. This results in reduced 
oxygen reaching the brain, heart, and other body tissues. This condition is especially critical for people 
with cardiovascular diseases, chronic lung disease, or anemia. However, while once problematic in urban 
settings, CO “hotspots” are now rare due to the use of modern catalytic exhaust controls on motor 
vehicles that further oxidize nearly all CO to CO2.  
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Particulate Matter 

Particulate matter less than 10 microns in diameter (PM10) is roughly one-twentieth the diameter of a 
human hair. It is small enough to remain suspended in the air for long periods and be easily inhaled into 
the air passages where it can cause adverse health effects. Particulate matter less than 2.5 microns in 
diameter (PM2.5, which is roughly 3 percent of the diameter of a human hair) is so small that it can be 
inhaled deep into the lungs where it can cause more severe health effects. Particulate matter in the 
atmosphere results from many kinds of dust- and fume-producing industrial and agricultural operations, 
fuel combustion, and atmospheric photochemical reactions. Some sources of particulate matter, such as 
demolition and construction activities, are more local in nature, while others, such as vehicular traffic, 
have a more regional effect. Very small particles of certain substances (e.g., sulfates and nitrates) can 
cause lung damage directly, or can contain adsorbed gases (e.g., chlorides or ammonium) that may be 
injurious to health. According to a study by the CARB, exposure to ambient PM2.5 can be associated with 
approximately 14,000 to 24,000 premature annual deaths statewide (CARB 2009). Particulates can also 
damage materials and reduce visibility. 

Other Criteria Pollutants 

Sulfur dioxide (SO2) is a combustion product of sulfur or sulfur-containing fuels such as coal. SO2 is also a 
precursor to the formation of atmospheric sulfate and particulate matter (both PM10 and PM2.5) and 
contributes to potential atmospheric sulfuric acid formation that could precipitate downwind as acid rain. 
Lead (Pb) has a range of adverse neurotoxic health effects and was formerly released into the 
atmosphere primarily via the combustion of leaded gasoline. The phase-out of leaded motor gasoline has 
resulted in greatly reduced levels of atmospheric lead. However, lead is still used in aviation gasoline as 
an octane booster and valve lubricant for piston engine aircraft.  

4.3.2.3 Toxic Air Contaminants 

Toxic air contaminants (TACs) are chemicals known to cause adverse health effects in sensitive 
populations when exposed over short or long periods of time. Exposure may occur via various pathways 
including inhalation, dermal contact, or ingestion, and health effects may be acute (short-term), chronic 
(long-term), or carcinogenic (cumulative). 

Local TAC sources include industrial activity in the vicinity of the Project site, shipping and other maritime 
activities through the San Pablo Bay and Carquinez Straits, and emissions from motor vehicles and trains 
using the area's highway, roadway, and rail transportation network. Like criteria pollutant emissions, TAC 
emissions result from the operation of stationary source facilities, and from mobile sources such as 
passenger automobiles and light-duty trucks, other mobile equipment such as portable diesel generators, 
ships, and harbor craft such as tugboats, cargo handling equipment, heavy duty trucks and construction 
equipment, and rail locomotives. 

Different TACs are emitted from different types of sources. For example, a major TAC emitted by mobile 
sources is diesel particulate matter (DPM), including very small 10-micron particles (referred to as PM10) 
and even smaller 2.5-micron particles (referred to as PM2.5). DPM is a composite TAC containing a variety 
of hazardous substances, including carcinogens.  
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4.3.2.4 Existing Air Quality 

Rodeo Refinery (San Francisco Bay Area) 

The BAAQMD operates a regional air monitoring network that measures ambient concentrations of the six 
criteria pollutants, although not at all monitoring sites. Existing and probable future levels of air quality in 
the region can generally be inferred from these ambient air quality measurements. In aggregate, the 
major criteria pollutants of concern in the San Francisco Bay Area (i.e., ozone, PM10, PM2.5, CO, NO2, and 
SO2) are monitored at several locations, while some monitoring sites measure ozone, CO, NO2, and 
PM2.5 only. Background ambient concentrations of pollutants are determined by emissions in a given 
area, and wind patterns and meteorological conditions for that area. As a result, background 
concentrations can vary among different locations within Contra Costa County. However, areas located 
close together and exposed to similar wind conditions can be expected to have similar background 
pollutant concentrations. The nearest monitoring station to the Rodeo Refinery that measures 
concentrations of all of the major pollutants of concern is in Vallejo. The Rodeo Refinery operates a 
fenceline monitoring system as required by BAAQMD Regulation and AB1647. Table 4.3-1 shows a 
summary of air quality for 2017–2019 at the Vallejo air monitoring station, including peak values, 
averages, and number of days on which concentrations exceeded the National Ambient Air Quality 
Standards (NAAQS) and California Ambient Air Quality Standards (CAAQS). 

The San Francisco Bay Area Air Basin (SFBAAB) is in nonattainment with state and federal ozone and 
PM2.5 standards, and state PM10 standards. As shown in Table 4.3-1, there were no exceedances of the 
state 1-hour ozone standard at the Vallejo monitoring site in 2018 and 2019. Both the state and federal 
8-hour ozone standards were exceeded one day in 2019 at the Vallejo station, and two days in 2017. 
There were no exceedances of the 24-hour federal PM2.5 standard at the Vallejo monitoring site in 2019. 
Exceedances in 2017 and 2018 may be attributable to wildfire smoke. From 2017 through 2019, there 
were no exceedances of the state or federal PM2.5 annual average standards during the summary period. 
As indicated in the table, no violations of the applicable CO, NO2, or SO2 standards were recorded at the 
Vallejo station during 2017, 2018, or 2019. PM10 information was not reported from the Vallejo site. As 
shown in Table 4.3-2, In 2019, there were no exceedances of the 24-hour federal and state PM10 
standards at the San Francisco and San Pablo sites. Table 4.3-1 summarizes the data from the Vallejo 
monitoring site for 2017, 2018, and 2019, the range of baseline years for the proposed Project. 

For reference, Table 4.3-2 summarizes these data for other BAAQMD monitoring sites that include the 
Vallejo, Berkeley Aquatic Park, Laney College Freeway, Oakland, Oakland West, Richmond, 
San Francisco, and San Pablo for the year 2019 and for 2017 through 2019 in instances where 3-year 
average is noted. 
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Table 4.3-1. Baseline Air Quality Data Summary (2017–2019) for the Vallejo Monitoring Site 

Pollutant/Statistic 2017 2018 2019 
Ozone    
 Maximum 1-hour (ppb) 105 70 92 
 State 1-hour Days Exceedance 1 0 0 
 Maximum 8-hour (ppb) 88 55 76 
 NAAQS Exceedance Days 2 0 1 
 CAAQS Exceedance Days 2 0 1 
 3-year Average (ppb) 56 
Carbon Monoxide    
 Maximum 1-hour (ppm) 3.1 2.8 2.0 
 Maximum 8-hour (ppm) 2.1 2.4 1.5 
 Exceedance Days 0 0 0 
Nitrogen Dioxide    
 Maximum 1-hour (ppb) 49 57 53 
 Annual Average 8 8 7 
 NAAQS 1-hour Exceedance Days 0 0 0 
 CAAQS 1-hour Exceedance Days 0 0 0 
Sulfur Dioxide    
 Maximum 1-hour 5.9 6.7 10.9 
 Maximum 24-hour 2.1 1.8 1.9 
 NAAQS Exceedance Days 0 0 0 
 CAAQS Exceedance Days 0 0 0 
PM10    
 Annual Average -- -- -- 
 Maximum 24-hour Average -- -- -- 
 NAAQS 24-hour Exceedance Days -- -- -- 
 CAAQS 24-hour Exceedance Days -- -- -- 
PM2.5    
 Maximum 24-hour (µg/m3) 101.9 197.2 30.5 
 NAAQS 24-hour Exceedance Days 9 13 0 

 3-year Average of Annual 98th Percentile 24-hour 
Average (µg/m3) 48 

 Annual Average (µg/m3) 11.6 13.3 8.6 
 3-year Average of Annual Average (µg/m3) 11.2 

Sources:  BAAQMD 2018, 2019, 2020 
Notes: -- = Indicates air pollutant is not monitored for this site. 

µg/m3 = microgram per cubic meter 
CAAQS = California Ambient Air Quality Standards  
Maximum 1-hour / Maximum 8-hour / Maximum 24-hour = The highest average pollutant concentration over a 1-hour 
period, an 8-hour period (on any given day), or a 24-hour period (from midnight to midnight) 
NAAQS = National Ambient Air Quality Standards 
ppb = parts per billion 
ppm = parts per million 
State 1-hour Days Exceedance = The number of days during the year for which the station recorded pollutant 
concentrations exceeding the California standard 
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Table 4.3-2. Air Quality Data Summary (2019 and 2017–2019 Average) for BAAQMD 
Monitoring Sites in Vallejo and the Coastal and Central Bay Region 

Pollutant/Statistic Vallejo 

Berkeley 
Aquatic 
Park 

Laney 
College 
Fwy Oakland 

Oakland-
West Richmond 

San 
Francisco 

San  
Pablo 

Ozone         
 Max 1-hour (ppb) 92 50 -- 98 101 -- 91 103 
 State 1-hour Days Exc. 0 0 -- 1 1 -- 0 1 
 Max 8-hour (ppb) 76 42 -- 73 72 -- 73 79 
 NAAQS Exc. Days 1 0 -- 2 1 -- 1 2 
 CAAQS Exc. Days 1 0 - 2 1 -- 1 2 
 3-Year Avg (ppb) 56 40 - 49 48 -- 49 52 

Carbon Monoxide         
 Max 1-hr (ppm) 2.0 5.6 1.5 3.3 2.4 -- 1.2 1.8 
 Max 8-hr (ppm) 1.5 1.3 1.0 1.1 1.7 -- 1.0 0.9 
 Exc. Days 0 0 0 0 0 -- 0 0 

Nitrogen Dioxide         
 Max 1-hr (ppb) 53 50 58 62 50 -- 61 42 
 Annual Avg 7 13 15 9 12 -- 10 7 
 NAAQS 1-hr Exc. Days 0 0 0 0 0 -- 0 0 
 CAAQS 1-hr Exc. Days 0 0 0 0 0 -- 0 0 

Sulfur Dioxide         
 Max 1-hr 10.9 -- -- -- 19.2 16 - 17.6 
 Max 24-hr 1.9 -- -- -- 2.7 3.7 - 1.9 
 NAAQS Exc. Days 0 -- -- -- 0 0 - 0 
 CAAQS Exc. Days 0 -- -- -- 0 0 - 0 

PM10         
 Annual Avg. -- -- -- -- -- -- 14.7 16.5 
 Max 24-hr Avg. -- -- -- -- -- -- 42 36 
 NAAQS 24-hr Exc. Days -- -- -- -- -- -- 0 0 
 CAAQS 24-hr Exc. Days -- -- -- -- -- -- 0 0 

PM2.5         
 Max. 24-hr (µg/m3) 30.5 28.8 28.5 24.7 29.3 -- 25.4 35.9 
 NAAQS 24-hr Exc. Days 0 0 0 0 0 -- 0 1 

 
3-Yr Avg of Annual 98th 
Percentile 24-hr Avg 
(µg/m3) 

48 42 45 44 45 -- 44 44 

 Annual Avg (µg/m3) 8.6 9.4 7.4 6.7 7.8 -- 7.7 7.8 
 3-Yr Avg of Annual Avg 

(µg/m3) 11.2 10.1 11.1 9.3 11.7 -- 9.7 10.4 

Source: BAAQMD 2020a 
Notes: -- = Indicates air pollutant is not monitored for this site. 

µg/m3 = microgram per cubic meter 
CAAQS = California Ambient Air Quality Standards  
Exc. = Exceedance 
Max 1-hr/Max 8-hr/Max 24-hr = The highest average pollutant concentration over a 1-hour period, an 8-hour period 
(on any given day), or a 24-hour period (from midnight to midnight) 
NAAQS = National Ambient Air Quality Standards 
ppb = parts per billion 
ppm = parts per million 
State 1-hr Days Exc. = The number of days during the year for which the station recorded pollutant concentrations 
exceeding the California standard 
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Santa Maria Site and Pipeline Sites 

The San Luis Obispo County Air Pollution Control District (APCD) is located within the South Central Coast 
Air Basin (SCCAB), which also includes Santa Barbara and Ventura counties. San Luis Obispo County has 
nine air quality monitoring stations (the Grover Beach meteorological monitoring site was closed in 2019). 
The CARB operates the stations in Paso Robles and in San Luis Obispo as part of their network, while the 
other seven sites (Atascadero, Carrizo Plain, CDF, Mesa2, Morro Bay, Nipomo Regional Park, and Red 
Hills) are operated by the San Luis Obispo County APCD. The monitors closest to the Santa Maria site are 
the Mesa2 and CDF sites (both within 1 mile). The Mesa2 site monitors PM10 and PM2.5 and the CDF 
(Arroyo Grande) site monitors PM10, PM2.5, and SO2. The Nipomo Regional Park monitor measures ozone 
and PM10 and is located at West Tefft Street and Pomeroy Road, approximately 5 miles east of the Santa 
Maria facility. The Santa Maria facility has established a fenceline monitoring system as required by 
AB 1647. 

Currently, San Luis Obispo County is classified as nonattainment for the state and federal ozone 
standards and of the state PM10 standard (Table 4.3-3). Only the eastern portion of the county is 
classified by the USEPA as nonattainment with respect to the federal ozone standard. Violations of the 
state PM10 standard have been associated with windblown dust from the Oceano Dunes State Vehicular 
Recreation Area (ODSVRA) and occasional episodes of windblown dust from the San Joaquin Valley 
(San Luis Obispo County APCD 2020). A study performed by the San Luis Obispo County APCD 
evaluated the relative contributions of off-road vehicle use at the ODSVRA, adjacent agricultural fields, 
and coke piles at the Santa Maria Site to episodes of elevated PM10 concentrations on the Nipomo Mesa 
(San Luis Obispo County APCD 2010). This study concluded that off-road vehicle activity in the ODSVRA 
and its effects on dune surfaces is a major contributing factor to the high PM10 concentrations and that 
neither the outdoor storage of petroleum coke at the Santa Maria Site nor agricultural fields or activities in 
and around the area are a significant source of ambient particulate matter on the Nipomo Mesa.  

Table 4.3-3. Summary of Air Quality Data from Monitoring Sites Near the Santa Maria Site 

Monitor 
Namea Pollutant Standard 2017 2018 2019 

Ozone 

NRP Max. 1-hour conc. (ppm)  0.076 0.063 0.064 

NRP Expected Number of Days Exc. State 1-Hour Std.  0.09 ppm 0 0 0 

NRP Max 8-hour conc. (ppm) 0.070 ppm 0.071 0.055 0.054 

NRP No. Days Exc. 8-Hour Std. 0.070 ppm 1 0 0 

NRP 8-Hour NAAQS D.V.  0.070 ppm 0.06 0.058 0.056 

PM10 

NRP Max 24-Hour Conc. (µg/m3) 50 µg/m3 103.1 87.6 142.7 

NRP No. Days Exc. State Standard 50 µg/m3 20.1 20.4 na 

NRP No. Days Exc. Federal Standard  150 µg/m3 0 0 0 

NRP Annual Average (State) 20 µg/m3 25.9 25.2 na 

Mesa2 Max 24-Hour Conc. (State) (µg/m3)  50 µg/m3 113.3 126.8 141.2 

Mesa2 No. Days Exc. State Standard 50 µg/m3 na 40.4 40.6 

Mesa2 No. Days Exc. Federal Standard  150 µg/m3 0 0 0 

Mesa2 Annual Average (State)  20 µg/m3 na 28.5 25.6 

CDF Max 24-Hour Conc. (State) (µg/m3)  50 µg/m3 149.1 119.2 138.1 
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Monitor 
Namea Pollutant Standard 2017 2018 2019 

CDF No. Days Exc. State Standard 50 µg/m3 na 55.6 56.5 

CDF No. Days Exc. Federal Standard  150 µg/m3 0 0 0 

CDF Annual Avg. (State)  20 µg/m3 na 30.2 26.7 

PM2.5 

CDF Daily Max (National)  35 µg/m3 32.1 46.8 26.2 

CDF Annual Avg. (National) 12 µg/m3 9.6 8.8 6.1 

Mesa2 Daily Max (National) 35 µg/m3 26.3 38.3 23.6 

Mesa2 Annual Avg. (National) 12 µg/m3 9.1 7.6 7 

Source:  CARB iADAM database 
Notes: µg/m3 = microgram per cubic meter 

na = not available 
PM10 = particulate matter with a diameter of 10 microns or less 
PM2.5 = particulate matter with a diameter of 2.5 microns or less 
ppm = parts per million 

a. Monitors in Nipomo Regional Park 

Recent air quality conditions recorded by monitoring sites near the Santa Maria Site are summarized in 
Table 4.3-3. The federal 8-hour maximum ozone concentration standard was exceeded one day across the 
3-year period from 2017 through 2019 in 2017 at the Nipomo-Regional Park (NRP) monitoring site. The 
state 24-hour maximum concentration PM10 standard was exceeded 20.1 days in 2017 and 20.4 days in 
2018 at the NRP site, 40.4 days in 2018 and 40.6 days in 2019 at the Mesa2 site, and 55.6 days in 2018 
and 56.5 days in 2019 at the CDF site. No exceedances of the federal 24-hour maximum concentration 
PM10 standard occurred at the NRP, Mesa2, and CDF sites from 2017 through 2019. The federal daily 
maximum PM2.5 concentration standards were exceeded in 2018 at the CDF and Mesa2 sites. 

4.3.2.5 Sensitive Receptors 

For the purposes of this air quality analysis, as well as the analysis in Section 4.9, Hazards and 
Hazardous Materials, sensitive receptors are places with people who are considered more sensitive than 
others to air pollutants. The reasons for greater-than-average sensitivity include pre-existing health 
problems, proximity to emissions sources, or duration of exposure to air pollutants. Schools, hospitals, 
and convalescent homes are considered sensitive to poor air quality because children, elderly people, 
and the infirm are more susceptible to respiratory distress and other air quality-related health problems 
than the general public. Residential areas are considered sensitive to poor air quality because people 
usually stay home for extended periods of time and because of the potential presence of pregnant 
women, infants, and children, with associated greater exposure to ambient air quality. Recreational uses 
are also considered sensitive due to the greater exposure to ambient air quality conditions because 
vigorous exercise, particularly by children, associated with some forms of recreation places a high 
demand on the human respiratory system. 

Rodeo Refinery 

The Bayo Vista residential neighborhood contains the nearest non-residential sensitive receptors to the 
active area of the Rodeo Refinery (e.g., schools, day care centers, libraries). The closest such sensitive 
receptor is a day care center, located approximately 1,200 feet (365 meters) southwest of the refinery. 
The closest residences in the Bayo Vista residential neighborhood to the southwest are approximately 
700 feet (213 meters) away from the Rodeo Refinery fenceline and approximately 1,475 feet (450 meters) 
from the proposed PTU area, the closest Project component. To the north, the Tormey residential 
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community is located approximately 1,200 feet (365 meters) from the refinery fence line and 
approximately 3,700 feet (1,130 meters) from the closest Project component.  

Santa Maria Site 

The nearest residential receptors to the Santa Maria Refinery are located approximately 2,000 feet 
(610 meters) to the northeast of the nearest Santa Maria Refinery source. Other residential areas are 
2,800 feet (853 meters) to the north and 2,900 feet (884 meters) to the east of the refinery. No 
non-residential sensitive receptors are located within 1 mile (1,600 meters) of the Santa Maria Refinery. 

4.3.3 Regulatory Setting 

4.3.3.1 Criteria Air Pollutants 

Regulation of air pollution is achieved at the federal and state levels through both NAAQS and CAAQS 
and emission limits for individual sources of air pollutants. As required by the federal Clean Air Act (CAA), 
the USEPA has identified criteria pollutants and has established NAAQS to protect public health and 
welfare. NAAQS have been established for ozone, CO, NO2, SO2, PM10, PM2.5, and lead. To protect 
human health and the environment, the USEPA has set “primary” and “secondary” maximum ambient 
concentration thresholds for each of the criteria pollutants. Primary standards were set to protect human 
health, particularly sensitive receptors such as children, the elderly, and individuals suffering from chronic 
lung conditions such as asthma and emphysema. Secondary standards were set to protect the natural 
environment and prevent further deterioration of animals, crops, vegetation, and buildings. In urban 
settings, the primary standards are the most applicable.  

California has adopted state ambient air quality standards for most of the criteria air pollutants and a few 
others. Table 4.3-4 lists both sets of ambient air quality standards (i.e., national and state) and the Bay 
Area Air Basin’s attainment status for each standard. In addition to the federal criteria pollutants, 
California has also established state ambient air quality standards for sulfates (SO4), hydrogen sulfide 
(H2S), vinyl chloride (C2H3Cl) and visibility reducing particles, although only hydrogen sulfide is included in 
Table 4.3-4 as the others overlap to some extent with the other standards and ambient data for vinyl 
chloride and sulfates are limited. 

As shown in Table 4.3-4, the Bay Area is currently classified as nonattainment for the 1-hour state ozone 
standard as well as for the federal and state 8-hour standards. Additionally, the Bay Area is classified as 
nonattainment for the state 24-hour and annual arithmetic mean PM10 standards as well as the state 
annual arithmetic mean and the national 24-hour PM2.5 standards. The Bay Area is unclassified or 
classified as attainment for all other pollutants standards (USEPA 2021).  

Attainment status for San Luis Obispo County against state and federal standards is summarized in 
Table 4.3-5. San Luis Obispo County is classified as nonattainment for ozone 1-hour state standards, 
8-hour state and federal standards, and PM10 24-hour and annual state standards (USEPA 2021). 
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Table 4.3-4. State and Federal Ambient Air Quality Standards and Bay Area Air Basin 
Attainment Status 

Pollutant Averaging Time 

State (CAAQSa) Federal (NAAQSb) 

Standard 
Attainment 
Status Standard 

Attainment  
Status 

Ozone 1-hour 0.09 ppm N NA see notec 
8-hour 0.070 ppm N 0.070 ppmd Ne 

Carbon Monoxide 
(CO) 

1-hour 20 ppm A 35 ppm A 
8-hour 9 ppm A 9 ppm A 

Nitrogen Dioxide 
(NO2) 

1-hour 0.18 ppm A 0.100 ppm Af 
Annual 0.030 ppm U 0.053 ppm A 

Sulfur Dioxide 
(SO2) 

1-hour 0.25 ppm A 0.075 ppm U/Ag 
24-hour 0.04 ppm A 0.14 ppm U/Ag 
Annual NA NA 0.03 ppm U/Ag 

Particulate Matter 
(PM10) 

24-hour 50 µg/m3 N 150 µg/m3 U 
Annual H 20 µg/m3 Ni NA NA 

Fine Particulate 
Matter (PM2.5) 

24-hour NA NA 35 µg/m3 N 
Annual 12 µg/m3 Ni 12 µg/m3 U/A 

Sulfates 24-hour 25 µg/m3 A NA NA 

Lead (Pb) 
30-day 1.5 µg/m3 A NA A 
Cal. Quarter NA NA 1.5 µg/m3 A 
Rolling 3-month average NA NA 0.15 Uj 

Hydrogen Sulfide 1-hour 0.03 ppm U NA NA 
Visibility-Reducing 
Particles 8-hour see notek U NA NA 

Source:  BAAQMD 2017a; USEPA 2021 
Notes:  µg/m3 = micrograms per cubic meter    NA = Not Applicable, no applicable standard 

A = Attainment     NAAQS = National Ambient Air Quality Standards 
CAAQS = California Ambient Air Quality Standards ppm = parts per million 
N = Non-attainment     U = Unclassified 

a.  CAAQS = California ambient air quality standards. CAAQS for ozone, CO (except Lake Tahoe), SO2 (1-hour and 24-hour), NO2, 
PM, and visibility reducing particles are values that are not to be exceeded. All other state standards shown are values not to be 
equaled or exceeded. 

b.  NAAQS = national ambient air quality standards. NAAQS, other than ozone and particulates, and those based on annual 
averages or annual arithmetic means, are not to be exceeded more than once a year. The 8-hour ozone standard is attained 
when the 3-year average of the fourth highest daily concentration is 0.070 ppm or less. The 24-hour PM10 standard is attained 
when the 3-year average of the 99th percentile of monitored concentrations is less than the standard. The 24-hour PM2.5 standard 
is attained when the 3-year average of the 98th percentile is less than the standard. 

c.  The USEPA revoked the national 1-hour ozone standard on June 15, 2005. 
d.  This federal 8-hour ozone standard was approved by the USEPA in October 2015 and became effective on December 28, 2015. 
e.  On October 1, 2015, the national 8-hour ozone primary and secondary standards were lowered from 0.075 to 0.070 ppm. An area 

would meet the standard if the fourth highest maximum daily 8-hour ozone concentration per year, averaged over 3 years, is equal 
to or less than 0.070 ppm. The USEPA made recommendations on attainment designations for California by October 1, 2016, and 
issued final designations on June 4, 2018, classifying the San Francisco Bay Area Air Basin as being in Nonattainment (Federal 
Register 2018a). Nonattainment areas would have until 2020 to 2037 to meet the health standard, with attainment dates varying 
based on ozone level in the area.  

f.  To attain this standard, the 3-year average of the 98th percentile of the daily maximum 1-hour average at each monitor within an 
area must not exceed 0.100 ppm (effective January 22, 2010).  

g.  On June 2, 2010, the USEPA established a new 1-hour SO2 standard, effective August 23, 2010, which is based on the 3-year 
average of the annual 99th percentile of 1-hour daily maximum concentrations. The existing 0.030 ppm annual and 0.14 ppm 
24-hour SO2 NAAQS, however, must continue to be used until 1 year following the USEPA’s initial designations of the new 1-hour 
SO2 NAAQS. The USEPA classified the San Francisco Bay Area Air Basin as being in Attainment/Unclassifiable in January 2018 
(Federal Register 2018b). 

h.  State standard = annual geometric mean 
i.  In June 2002, the CARB established new annual standards for PM2.5 and PM10. 
j.  National lead standard, rolling 3-month average: final rule signed October 15, 2008. Final designations effective 

December 31, 2011. 
k.  Statewide visibility reducing particle standard (except Lake Tahoe Air Basin): Particles in sufficient amount to produce an 

extinction coefficient of 0.23 per kilometer when the relative humidity is less than 70 percent. This standard is intended to limit the 
frequency and severity of visibility impairment due to regional haze and is equivalent to a 10-mile nominal visual range. 
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Table 4.3-5. San Luis Obispo County Ambient Air Quality Standards Attainment Status 

Pollutant  
(Averaging Time) 

Attainment Status 

State Federal 

O3 (1-hour) Nonattainment -- 

O3 (8-hour) Nonattainment Nonattainment (marginal)  
(eastern portion of County) 

PM2.5 (24-hour) N/A Attainment/Unclassifiable 

PM2.5 (annual) Attainment Attainment/Unclassifiable 

PM10 (24-hour) Nonattainment Attainment/Unclassifiable 

PM10 (annual) Nonattainment -- 

NO2 (1-hour) Attainment Attainment/Unclassifiable 

NO2 (annual) Attainment -- 

SO2 (1-hour) Attainment Attainment/Unclassifiable 

SO2 (24-hour) Attainment -- 

CO (1-hour) Attainment Attainment/Unclassifiable 

CO (8-hour) Attainment Attainment/Unclassifiable 

Lead (30-days) Attainment -- 

Lead (quarterly) -- -- 

Lead (3-month rolling) -- Attainment/Unclassifiable 

H2S (1-hour) Attainment -- 

Sulfates (24-hour) Attainment -- 

Source: USEPA 2021 

4.3.3.2 Toxic Air Contaminants 

The Air Toxics “Hot Spots” Information and Assessment Act of 1987 (AB 2588) seeks to identify and 
evaluate risk from TAC sources but does not directly regulate TAC emissions. Under this act, actual 
(historic) TAC emissions from individual facilities are quantified and prioritized using a scoring system. 
“High priority” facilities that could pose a risk to the public are required to perform a health risk 
assessment (HRA) and, if District-specific risk thresholds are exceeded, are required to communicate the 
results to the public in the form of notices and public meetings. Depending on the risk levels, 
TAC-emitting facilities are required to implement varying levels of risk reduction measures 
(e.g., emissions controls). The BAAQMD implements AB 2588 in its jurisdiction, and is responsible for 
prioritizing facilities that emit TACs, reviewing HRAs, and implementing risk reduction measures. 
Pursuant to the requirements of AB 2588, the BAAQMD publishes an air toxics emissions inventory that 
details the TAC emissions of affected facilities throughout the District. Under the regulation, facilities must 
update their TAC inventories on a quadrennial basis.  

4.3.3.3 Federal 

The USEPA is responsible for implementing the programs established under the federal CAA, such as 
establishing and reviewing the NAAQS, determining regions’ attainment status based on monitoring data, 
and assessing the adequacy of State Implementation Plans. However, the USEPA has delegated the 
authority to implement many of the federal programs to the states while retaining an oversight role to 
ensure that the programs continue to be implemented. 
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One of those permit programs is the Prevention of Significant Deterioration (PSD). The Project does not 
qualify as a “PSD project,” which is defined in BAAQMD Rule 2-2-224 as a combination of new and 
modified sources that qualify as a new Major PSD Facility, or that result in a “significant” emissions 
increase at an existing facility. This analysis is limited to federal attainment pollutants. Additionally, in 
accordance with BAAQMD Regulation 2-2-610, “cargo carriers” are not subject to PSD to offset or best 
available control technology (BACT) requirements. This includes emissions from Ocean Going Vessels 
(OGVs) loading or unloading cargo and rail unloading cargo associated with a project. As a result, cargo 
carrier sources are not required to be included in the PSD analysis, except for assessing ambient air 
quality impacts where necessary. A PSD analysis is presented in the BAAQMD permit application for this 
Project, which is currently under review by the District. 

4.3.3.4 State of California 

The CARB is responsible for establishing and reviewing the CAAQS, compiling the California State 
Implementation Plan with input from the 35 air districts, and securing approval of that plan from the USEPA. 
The CARB conducts research and planning and identifies TACs. The CARB also regulates mobile sources 
of emissions in California, such as construction equipment, portable equipment, trucks, and automobiles, 
and oversees the activities of California’s 35 air districts, which are organized at the county or regional level. 
County or regional APCDs and AQMDs are primarily responsible for regulating stationary sources at 
industrial and commercial facilities within their geographic areas and for preparing and implementing air 
quality management plans25 that are required under the federal CAA and California CAA. 

4.3.3.5 Regional and Local 

Bay Area Air Quality Management District 

The Bay Area Air Quality Management District (BAAQMD) is the regional agency with jurisdiction over the 
nine-county region located in the SFBAAB, which includes Contra Costa County. The ABAG/MTC, county 
transportation agencies, cities and counties, and various non-governmental organizations also join in the 
efforts to improve air quality through a variety of programs. These programs include the adoption of rules, 
regulations, and policies, as well as implementation of extensive education and public outreach programs. 
The BAAQMD is also responsible for attaining and/or maintaining air quality in the SFBAAB within federal 
and state air quality standards. Specifically, the BAAQMD has the responsibility to monitor ambient air 
pollutant levels throughout the Bay Area and to develop and implement control strategies to attain the 
applicable federal and state air quality standards. 

The BAAQMD regulates stationary sources through the issuance of permits. Any person or facility that puts 
in place, builds, erects, installs, modifies, modernizes, alters or replaces any article, machine, equipment or 
other contrivance, the use of which may cause, reduce or control the emission of air contaminants, shall first 
secure written authorization from the BAAQMD in the form of an Authority to Construct, unless the source is 
specifically excluded or exempt from permit requirements. The BAAQMD’s permitting process is a 
preconstruction review and approval process. The BAAQMD’s review is conducted after the equipment is 
designed, but before it is purchased and installed. This is because it is less costly and more efficient to 
correct a non-complying design at the vendor level than to retrofit or replace non-complying equipment that 
has already been bought and installed. The preconstruction review for new and modified sources applies to 
both stationary and portable sources of emissions that do not qualify for a permit exemption. Following 
issuance of an Authority to Construct, the equipment can be installed and tested, and if performance 
specifications are met, the District would issue a Permit to Operate.  

In addition, Title V of the 1990 CAA Amendments requires all major sources and some minor sources of 
criteria pollutants to obtain a federal operating permit, where the USEPA has delegated permitting 
authority to state and local agencies. A Title V permit grants a source permission to operate under the 

 
25  Also referred to as Attainment Plans or Clean Air Plans, particularly for ozone and PM10/PM2.5 nonattainment areas 
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CAA. The permit includes all air pollution requirements that apply to the source, including emissions limits 
and monitoring, recordkeeping, and reporting requirements. It also requires that the source report its 
compliance status with respect to permit conditions to the permitting authority, such as the BAAQMD. 
Under Title V of the federal CAA, any source that emits or has the potential to emit 100 tons per year or 
more of any criteria air pollutant is a major source and must obtain a Title V operating permit. In 
nonattainment areas, the major source thresholds are lower for nonattainment pollutants (e.g., NOx and 
volatile organic compound [VOC] for ozone) depending on the nonattainment classification (i.e., Serious, 
Severe, or Extreme). Title V permits in the Bay Area are issued by the BAAQMD. The Refinery was 
issued a Title V Operating Permit (#A0016) on December 1, 2003, which was renewed in January 2018 
and was last revised in December 2018. 

In the Bay Area, Title V requirements are implemented by Regulation 2, Rule 6 of the BAAQMD Rules 
and Regulations. Phillips 66 is subject to the Operating Permit requirements of Title V of the federal CAA, 
and BAAQMD Regulation 2, Rule 6, Major Facility Review, because it is a major facility as defined by 
BAAQMD Regulation 2-6-212. It is a major facility because it has the “potential to emit,” more than 
100 tons per year of a regulated air pollutant, as defined by BAAQMD Regulation 2-6-218. Major Facility 
Operating permits (Title V permits) must meet specifications contained in 40 Code of Federal Regulations 
(CFR) Part 70 as contained in BAAQMD Regulation 2, Rule 6. 

Phillips 66 has submitted an application to the BAAQMD for an Authority to Construct and update to the 
Major Facility Review (Title V) Permit for the Project. 

California Environmental Quality Act (CEQA) Guidelines 

In December 1999, the BAAQMD adopted its original CEQA Guidelines – Assessing the Air Quality 
Impacts of Projects and Plans, as a guidance document to provide lead government agencies, 
consultants, and project proponents with uniform procedures for assessing air quality impacts and 
preparing the air quality sections of environmental documents for projects subject to CEQA. The 
BAAQMD CEQA Guidelines is an advisory document and local jurisdictions are not required to use the 
methodology outlined therein. The document describes the criteria that the BAAQMD uses when 
reviewing and commenting on the adequacy of environmental documents. It recommends thresholds for 
use in determining whether projects would have significant adverse environmental impacts, identifies 
methodologies for predicting project emissions and impacts, and identifies measures that can be used to 
avoid or reduce air quality impacts.  

The BAAQMD developed quantitative thresholds of significance for its updated CEQA Air Quality 
Guidelines in 2010 (BAAQMD 2010, 2011). The BAAQMD published its latest (as of April 2021) version of 
its CEQA Guidelines (BAAQMD CEQA Guidelines) in May 2017 (BAAQMD 2017b). The 2017 BAAQMD 
CEQA Guidelines provide BAAQMD-recommended procedures for evaluating potential air quality impacts 
during the environmental review process consistent with CEQA requirements. 

The guidelines specify recommended thresholds of significance for construction and operational criteria 
air pollutants and precursor emissions, GHG emissions, and risks and hazards associated with TACs 
from an individual project and cumulative impact. These thresholds are outlined below.  

The operational-related thresholds for Climate Action Plans (CAPs) are maximum annual emissions of 
10 tons per year for ROG, NOx, and PM2.5 and 15 tons per year for PM10. The average daily thresholds 
are 54 pounds per day for ROG, NOx, and PM2.5 and 82 pounds per day for PM10. The average daily 
thresholds apply to both operational-related emissions and construction-related emissions, except that the 
particulate matter thresholds apply only to engine exhaust emissions for construction equipment (i.e., 
fugitive dust excluded). The BAAQMD also lists Construction BMPs to control construction PM10/PM2.5 
fugitive dust emissions as a threshold of significance. The guidelines also specify thresholds for carbon 
monoxide 9.0 ppm as an 8-hour average concentration and 20.0 ppm as a 1-hour average concentration. 
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Project and cumulative health risk impact thresholds are specified below: 

• Project Impact Thresholds: 

− An excess lifetime cancer risk level of more than 10 in 1 million; 

− A noncancer chronic hazard index greater than 1.0; 

− An incremental increase in the annual average PM2.5 concentration of greater than 0.3 µg/m3. 

• Cumulative Risk Thresholds: 

− An excess lifetime cancer risk level of more than 100 in 1 million; 

− A noncancer chronic hazard index greater than 10.0; and 

− An annual average PM2.5 concentration of greater than 0.8 µg/m3. 

2017 Bay Area Air Quality Management District Clean Air Plan 

Air quality plans developed to meet federal requirements are referred to as State Implementation Plans. 
The federal CAA and the California CAA require plans to be developed for areas designated as 
nonattainment (with the exception of areas designated as nonattainment for the state PM10 standard). The 
SFBAAB is designated nonattainment for both the 1- and 8-hour state ozone standards. In addition, 
emissions of ozone precursors in the air basin contribute to air quality problems in neighboring air basins. 
Under these circumstances, state law requires the Clean Air Plan to include all feasible measures to 
reduce emissions of ozone precursors and to reduce the transport of ozone precursors to neighboring air 
basins. At a public hearing in April 2017, the BAAQMD Board of Directors adopted the Final 2017 Clean 
Air Plan, whose primary goals are to protect public health and to protect the climate (BAAQMD 2017c). 
The plan includes a wide range of proposed control measures to reduce combustion-related activities, 
decrease fossil fuel combustion, improve energy efficiency, and decrease emissions of potent GHGs. The 
Final 2017 Clean Air Plan updates the Bay Area 2010 Clean Air Plan and complies with state air quality 
planning requirements as codified in the California Health and Safety Code.  

The Final 2017 Clean Air Plan contains 85 measures to address reduction of several pollutants: ozone 
precursors, particulate matter, air toxics, and GHGs. Other measures focus on a single type of pollutant, 
such as specific GHGs like methane (CH4) and black carbon that consists of harmful fine particles that 
affect public health. The control measures are categorized based on the economic sector framework 
including stationary sources, transportation, energy, buildings, agriculture, natural and working lands, 
waste management, and water measures. 

The Final 2017 Clean Air Plan also includes a Refinery Emissions Reduction Strategy, consisting of at 
least 12 control measures designed to reduce refinery emissions of particulate matter, ozone precursors, 
TACs and GHGs. Among the components of this strategy is a reduction in criteria air pollutant emissions 
by 20 percent from oil refineries, as well as a 20 percent reduction in health risk to local communities.  

The Refinery Emissions Reduction Strategy builds upon previous refinery regulations and aims to develop 
new local rules to reduce refinery emissions as delineated in their plan. As of the Final 2017 Clean Air 
Plan’s adoption in April 2017, the refinery Emissions Reduction Strategy included the adoption of four 
rules that would apply to Rodeo Refinery operations: 

• Equipment Leaks (Regulation 8, Rule 18),  

• Cooling Towers (Regulation 11, Rule 10), 

• Petroleum Refining Emissions Tracking rule (Regulation 12, Rule 15), and 

• Petroleum Coke Calcining Operations rule (Regulation 9, Rule 14).  
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The Final 2017 Clean Air Plan also references need for renewable fuels, and states the following:  

Oil Companies Will Transform to Clean Energy Companies by 2050. Bay Area industries 
will need to be powered by renewable electricity wherever feasible with renewable fuels 
making up the difference, the carbon-intensity of products manufactured in the region will 
need to be greatly reduced, and a significant percentage of the light-duty vehicle fleet will 
be hybrid electric or fully battery-powered. In response to decreasing demand for 
gasoline and diesel, oil companies will need to reorient their focus to the production of 
renewable energy and biofuels, while perhaps continuing to provide hard-to-replace or 
specialty fuels (e.g., jet fuel) (BAAQMD 2017c, p. 10.) 

Air Toxics Program 

The BAAQMD’s Air Toxics Program integrates federal and state air toxics mandates with local goals that 
have been established by the BAAQMD’s Board of Directors. The program consists of several elements 
that are designed to identify and reduce public exposure to TACs. Under the preconstruction review of 
new and modified sources program, proposed projects are reviewed for potential health impacts, with the 
requirement that significant new/modified sources use the best available control technology for toxics to 
minimize TAC emissions. All applications for new or modified permits are reviewed for air toxics impacts, 
in accordance with the BAAQMD’s Risk Management Policy and by Regulation 2, Rule 5: New Source 
Review of Toxic Air Contaminants. 

In addition, Regulation 11, Rule 18: Reduction of Risk from Air Toxic Emissions at Existing Facilities 
addresses actual emissions from operational facilities. District staff would conduct site-specific screening 
analyses for all facilities that report TAC emissions, and calculate health prioritization scores based on the 
amount of TACs emitted, the degree of toxicity (potency) of the pollutants emitted, and the proximity of 
these facilities to local communities (receptors). For facilities found to have priority scores above a 
threshold value, the District would conduct HRAs. Based on the HRA results, facilities found to have a 
potential health risk above the Risk Action Level would be required to reduce their risk below the Risk 
Action Level, or install (retrofit) best available control technology for toxics on all significant (risk-driving) 
sources of toxic emissions. This regulation is applicable to the Rodeo Refinery and to date, Phillips 66 
has provided all information requested by BAAQMD. 

Contra Costa County General Plan 

As of March 2021, Contra Costa County is in the process of updating its general plan, referred to as 
Envision Contra Costa 2040. The Conservation Element of the 2010 Contra Costa County General Plan 
contains an air quality resources discussion (Section 8.14) that identifies general goals and policies 
designed to address air pollution. While the goals and policies apply to development projects throughout 
the unincorporated county, the majority of them are not directly applicable to the Project because they 
tend to focus on land use development, improvements to the transportation system, reducing long-
distance commuting, encouraging and supporting non-auto transportation, and reducing future land use 
conflicts related to air pollution. However, policies that are directly applicable to the CEQA review of 
projects are summarized as follows: 

• Mitigation measures are to be imposed when there is a finding that air quality would be 
significantly affected; and  

• Proposed projects should be reviewed for potential to generate hazardous air pollutants.  

Contra Costa County Climate Action Plan 

In December 2015, the County Department of Conservation and Development completed and released a 
CAP (Contra Costa County 2015). The CAP identifies specific measures on how the county can achieve a 
GHG reduction target of 15 percent below baseline levels by the year 2020. The CAP specified GHG 
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reduction goals associated with energy efficiency, renewable energy, land use and transportation, solid 
waste, and water conservation. However, planned activities delineated in the CAP are generally directed 
to residential, commercial, or industrial land use development projects and would not apply to process 
changes at an industrial facility. 

The County is in the process of updating the 2015 CAP with the 2020 CAP. In December 2020, the 
County issued a progress report that provided information on actions the County has taken to advance 
the goals of the 2015 CAP. However, due to the COVID-19 pandemic, the development of the 2020 CAP 
has been delayed. 

San Luis Obispo County Air Pollution Control District’s CEQA Air Quality Handbook 

In 2012, San Luis Obispo County APCD released its CEQA Air Quality Handbook which describes the 
criteria used when evaluating new developments to determine when an air quality analysis is necessary, 
the type of analysis that should be performed, the significance of the impacts predicted by the analysis, 
and the mitigation measures to reduce overall air quality impacts.  

In Section 2 of the Handbook, guidance is available for assessing construction emissions and mitigating 
construction related impacts. Construction emissions must be calculated for all development projects 
likely to exceed the construction emissions threshold, or if the project is subject to the special conditions 
defined in Section 2.1.1. Once the emissions have been calculated, they must be compared to the APCD 
construction phase significance thresholds (San Luis Obispo County APCD 2012). In November 2017, 
San Luis Obispo County APCD amended the thresholds in a memorandum appended to their handbook. 
These thresholds are used to evaluate the demolition activity at the Santa Maria Site and are describe in 
more detail in Section 4.3.3, Significance Criteria, of this document. 

4.3.4 Project Setting 
As discussed in Chapter 3, Project Description, the Rodeo Refinery consists of process, storage, and 
support facilities that produce a variety of petroleum-based products (mainly fuels) and by-products from 
crude oil and other petroleum-based feedstocks. Under existing conditions, semi-refined liquids are 
delivered to the Rodeo Refinery via pipeline from the Santa Maria Site in San Luis Obispo, California. 
Crude oil and gas oil are delivered to the Rodeo Refinery via tanker vessels from domestic and foreign 
sources. Other feedstocks are required in the refining process; some are brought by tanker vessel and by 
truck, while others, such as hydrogen, are produced by a third-party facility adjacent to the refinery. 
Tanker and barge vessels dock at the Rodeo Refinery Marine Terminal, located at the northern tip of the 
Rodeo Site, which is connected to the Rodeo Refinery by pipelines. Crude oil and feedstocks are stored 
in tanks within the refinery until they are consumed in the refining process. The refinery also produces 
steam, fuel gas, and electricity for use in the refining process, and purchases electricity, water, and 
natural gas. 

4.3.4.1 Rodeo Refinery 

The Rodeo Refinery includes a Cogeneration Steam Power Plant containing gas turbines that use heat 
recovery steam generators (HRSGs) to generate process steam and up to 50 MW of electricity for 
refinery use, a butane storage and railcar loading facility near the Marine Terminal, a wastewater 
treatment facility (U100), a vapor recovery system, a hydrogen generator, and the Carbon Plant Site 
(approximately 1.5 miles south of the refinery in Franklin Canyon) that upgrades the petroleum coke by-
product. The refinery’s products are transported out of the refinery by vessel, pipeline, truck, and rail. 
Liquid products (principally, gasoline and diesel fuel) are loaded onto tanker or barge vessels at the 
Marine Terminal via pipeline from on-shore storage tanks. Butane is loaded onto railcars for shipment to 
blending facilities and other customers. In addition, operations of adjacent third-party plant operator Air 
Liquide, which supplies hydrogen gas (H2) for the refinery operations, may indirectly increase due to the 
Project and therefore, its emissions are included in the evaluation against significance criteria. However, 
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no modification will occur at Air Liquide as a result of the Project. Air Liquide is not increasing its hydrogen 
production capacity as a result of the Project. 

4.3.4.2 CEQA Baseline Emissions 

The CEQA baseline for this analysis is represented by year 2019, except for marine transportation, for 
which the baseline is an average of the years 2017–2019 (see Chapter 3, Project Description, for a 
detailed explanation of the CEQA baseline). Annual and daily average baseline emissions at the Rodeo 
site (including the Rodeo Refinery and the Carbon Plant) are summarized in Table 4.3-6 and Table 4.3-7, 
respectively. Emissions from stationary sources at the Rodeo Refinery, Air Liquide H2 Plant and Carbon 
Plant for 2019 were provided by Phillips 66. Emissions from ocean-going vessels, like tankers and ATBs, 
assist tugs and pull tugs moving tank barges visiting the Marine Terminal were calculated based on the 
3-year baseline average of 2017 through 2019 data provided by Phillips 66. Vessel emissions include 
hoteling at the wharf or at anchor, and vessel maneuvering and transit between the wharf or anchorage 
area out to the Pilot Buoy located approximately 9 nautical miles (7.8 statute miles) west of the Golden 
Gate. Emissions from heavy duty truck trips moving feedstocks and product to and from the Rodeo 
Facility were calculated based on truck trip counts for 2019 provided by Phillips 66. Emissions from rail 
locomotives moving railcars to and from the butane loading rack at the Rodeo Refinery and moving pet 
coke to and from the Carbon Plant were calculated based on railcar movement data for 2019 provided by 
Phillips 66. Rail emissions include all travel within the BAAQMD boundary and within other relevant Air 
Districts in California. Truck emissions include all travel within the BAAQMD boundaries and within 
California state boundary.26 Details of the data and assumptions used to calculate emissions are provided 
in Section 4.3.6, Discussion of No Air Quality Impacts, and Section 4.3.7, Direct and Indirect Impacts of 
the Proposed Project, below and Attachments A and B of the Air Quality Technical Report provided in 
Appendix B (Ramboll 2021). 

Table 4.3-6. Annual Baseline Emissions: Rodeo Refinery (2019) 

Source 

Emissions 
(tons/year) 

VOC NOx PM10a PM2.5a SO2 CO 
Ocean-going Vessels and Harbor Craftb 9  147  4  4  7  45  
Trucks 0.31  10  3  1  0.03  1  
Rodeo Site Stationary Sources 119  221  73  71  348  93  
Rodeo Site Rail Operations 0.06  1.39  0.04  0.03  0.02  0.39  
Carbon Plant Site Stationary Sources 0  359  21  19  1,080  11  
Carbon Plant Site Rail Operations 0.01  0.29  0.01  0.01  0.00  0.08  
Total Operational Rodeo Refinery 128  739  102  95  1,435  151  
Air Liquide H2 Plant 1  17  4  4  0  1  
Total Operational with Air Liquide 129  756  105  98  1,435  152  

a.  PM10 and PM2.5 emissions include exhaust and fugitive dust sources (road dust, tire and brake wear) 
b. Ocean-going vessels and harbor craft emissions are based on a 3-year baseline average (2017–2019) 

 
26  Truck emissions were calculated within BAAQMD boundaries for purposes of criteria pollutant emissions evaluation and 

statewide total emissions were estimated for purposes of greenhouse gas analysis (see Section 2.8). Truck emissions for air 
districts and counties outside of BAAQMD were not estimated due to net truck traffic between Project and baseline levels 
decreasing significantly, and specific material truck trips increases occurring within the BAAQMD only. 
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Table 4.3-7. Average Daily Baseline Emissions: Rodeo Refinery (2019) 

Source 

Emissions  
(lbs/day) 

VOC NOx PM10a PM2.5a SO2 CO 

Ocean-going Vessels and Harbor Craftb 50  806  22  21  40  249  

Trucks 2  54  17  4  0.2  7  

Rodeo Site Stationary Sources 650  1,212  402  389  1,908  509  

Rodeo Site Rail Operations 0.31  7.60  0.19  0.18  0.13  2.14  

Carbon Plant Site Stationary Sources 2  1,967  116  106  5,918  60  

Carbon Plant Site Rail Operations 0.07  1.58  0.04  0.03  0.02  0.44  

Total Operational Rodeo Refinery 703  4,048  558  520  7,865  828  

Air Liquide H2 Plant 6  92  20  19  0  5  

Total Operational with Air Liquide 709  4,140  577  539  7,865  833  
a.  PM10 and PM2.5 emissions include exhaust and fugitive dust sources (road dust, tire and brake wear) 
b.  Ocean-going vessels and harbor craft emissions are based on a 3-year baseline average (2017–2019) 

4.3.4.3 Santa Maria Site and Pipeline Sites 

As mentioned previously, the Project includes the shutdown of the Santa Maria Site in San Luis Obispo, 
California, and the Pipeline Sites connecting the Santa Maria Site to the Rodeo Refinery. The Santa 
Maria Site operations include rail operations, trucking and stationary sources operations at the refinery. 
The Pipeline Sites operations include pumps, tanks, fugitive components and boilers located at the 
various pumping stations along the connecting pipeline. Upon completion of demolition activities, 
emissions at the Santa Maria Site would be eliminated resulting in negative criteria pollutant impacts 
related to that site. Similarly, upon decommissioning of the Pipeline Sites, emissions from those 
operations would cease. Nevertheless, existing conditions during the baseline were reviewed and are 
included for informational purposes. 

Annual and daily average emissions at the Santa Maria Site for the Project baseline year (2019) are 
summarized in Table 4.3-8 and Table 4.3-9, respectively. Emissions from stationary sources at the Santa 
Maria Refinery and pump station and pipeline for 2019 were provided by Phillips 66. Emissions from rail 
locomotives moving railcars to and from the petroleum coke loading rack at the Santa Maria Refinery 
were calculated based on railcar movement data for 2019 provided by Phillips 66. Rail emissions include 
all travel within the San Luis Obispo County APCD boundary and within other relevant Air Districts in 
California. Truck emissions include all travel within the San Luis Obispo County APCD boundaries.27 
Details of the data and assumptions used to calculate emissions are provided in Section 4.3.6, Discussion 
of No Air Quality Impacts, and Section 4.3.7, Direct and Indirect Impacts of the Proposed Project below 
and Attachments A and B of the Air Quality Technical Report provided in Appendix B (Ramboll 2021). 

 
27  Truck emissions from Santa Maria Site baseline operations were estimated within SLOCAPCD boundaries for informational 

purposes. Project emissions for Santa Maria Site trucks would be zero, hence, emissions related to travel across other air 
districts and counties outside of SLOCAPCD were not estimated. 
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Table 4.3-8. Annual Baseline Emissions: Santa Maria and Pipeline Sites (2019) 

Source 

Emissions  
(tons/yr) 

VOC NOx PM10a PM2.5a SO2 CO 

Santa Maria Rail Operations 0.004  0.068  0.001  0.001  0.001  0.024  

Santa Maria Trucks 0.25  8  3  0.59  0.03  0.93  

Santa Maria Stationary Sources 28  51  24  24  80  6  

Pipeline Sites 15  4  1  1  2  27  

Total Operational  43  64  28  26  82  34  
Notes:  
a.  PM10 and PM2.5 emissions include exhaust and fugitive dust sources (road dust, tire and brake wear). 

 

Table 4.3-9. Average Daily Baseline Emissions: Santa Maria and Pipeline Sites (2019) 

Source 

Emissions  
(lbs/day) 

VOC NOx PM10a PM2.5a SO2 CO 

Santa Maria Rail Operations 0.02  0.37  0.0074  0.01  0.005  0.13  

Santa Maria Trucks 1  45  16  3  0.15  5  

Santa Maria Stationary Sources 151  280  133  133  440  33  

Pipeline Sites 84  24  7  7  10  148  

Total Operational  237  349  156  143  450  186  
Notes:  
a.  PM10 and PM2.5 emissions include exhaust and fugitive dust sources (road dust, tire and brake wear). 

4.3.5 Significance Criteria 
Based on CEQA Guidelines Appendix G (2019), the significance criteria established by the applicable Air 
Quality Management District (AQMD) or APCD may be relied upon to make the following determinations: 
a project would cause adverse impacts to air quality if it would: 

a. Conflict with or obstruct implementation of the applicable air quality plan; 

b. Result in a cumulatively considerable net increase of any criteria pollutant for which the project 
region is nonattainment under an applicable federal or state ambient air quality standard; 

c. Expose sensitive receptors to substantial pollutant concentrations; or 

d. Result in other emissions (such as those leading to odors) adversely affecting a substantial 
number of people. 

In this analysis, components of the Project are evaluated against the significance criteria of various air 
districts, including the BAAQMD and San Luis Obispo County APCD, to assess air quality related impacts 
of the Project construction and operational activities. For the Rodeo Site and Carbon Plant Site 
(collectively, Rodeo Refinery), impacts of construction activities at Rodeo Site, demolition at the Carbon 
Plant Site and operations at the Rodeo Refinery are evaluated against thresholds defined by the 
BAAQMD. For the construction activities (or specifically, demolition) at the Santa Maria Site, air quality 
impacts of temporary construction are evaluated against the thresholds established by San Luis Obispo 
County APCD. Net operational emissions at the Santa Maria Site and Pipeline Sites would be negative 
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due to cessation of those activities, and therefore, related operational significance criteria are not 
discussed here. 

4.3.5.1 Rodeo Refinery 

This analysis uses the thresholds and methodologies from the BAAQMD’s 2017 CEQA Air Quality 
Guidelines to evaluate the potential impacts of construction and operation of the Project. Applying the 2017 
thresholds of significance, the Project would have a significant project-level air quality impact if it would: 

• Result in average daily construction equipment engine exhaust emissions of 54 pounds per day 
of ROG, NOx, or PM2.5 or 82 pounds per day of PM10; 

• Result in average daily operational emissions of 54 pounds per day of ROG, NOx, or PM2.5 or 
82 pounds per day of PM10; or result in maximum annual emissions of 10 tons per year of ROG, 
NOx, or PM2.5 or 15 tons per year of PM10; 

• Expose persons by siting a new source or a new sensitive receptor to substantial levels of TACs 
resulting in (a) a cancer risk level greater than 10 in one million, (b) a non-cancer risk (chronic or 
acute) hazard index greater than 1.0, or (c) an increase of annual average PM2.5 of greater than 
0.3 microgram per cubic meter. For this threshold, sensitive receptors include residential uses, 
schools, parks, daycare centers, nursing homes, and medical centers within 1,000 feet of a new 
source of TACs; or 

• Frequently and for a substantial duration, create or expose sensitive receptors to substantial 
objectionable odors affecting a substantial number of people.28 

The Project would result in a significant cumulative health risk impact if it would: 

• Expose persons, by siting a new source or a new sensitive receptor, to substantial levels of TACs 
during either construction or operation resulting in (a) a cancer risk level greater than 100 in a 
million, (b) a non-cancer risk (chronic or acute) hazard index greater than 10.0, or (c) annual 
average PM2.5 of greater than 0.8 microgram per cubic meter. 

The Project would result in a significant cumulative increase in criteria pollutant or precursor emissions if 
it would: 

• Result in an emissions increase for ROG, NOx, PM10, or PM2.5 that exceeds the BAAQMD’s 
project-specific thresholds. Thus, if the Project would not result in a significant impact individually 
for ROG, NOx, PM10, and PM2.5, its contribution to cumulative impacts is considered less than 
significant. 

4.3.5.2 Santa Maria and Pipeline Sites 

The threshold criteria established by the San Luis Obispo County APCD to determine the significance and 
appropriate mitigation level for a project’s short-term construction emissions are shown below (San Luis 
Obispo County APCD 2012): 

• Daily 

− Exceedance of the 137 pounds per day threshold for ROG and NOx combined (“ROG+NOx”) 
requires Standard Mitigation Measures. For construction projects expected to be completed 
in less than one quarter, exceedance of the 7 pounds per day threshold for exhaust diesel 
PM10 (DPM) requires Standard Mitigation Measures. 

 
28  Subject to verification by a District Inspector 
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• Quarterly—Tier 1 

− Exceedance of the 2.5 tons per calendar quarter threshold for ROG+NOx requires Standard 
Mitigation Measures and BACT for construction equipment. If implementation of the Standard 
Mitigation and BACT measures cannot bring the project below the threshold, offsite mitigation 
may be necessary if feasible mitigation are not implemented, or if no mitigation measures are 
feasible for the project. 

− For construction projects lasting more than one quarter, exceedance of the 0.13 tons per 
quarter of DPM threshold requires Standard Mitigation Measures, BACT for construction 
equipment; and, 

− For construction projects lasting more than one quarter, exceedance of the 2.5 tons per 
quarter of Fugitive Dust PM10 threshold requires dust Mitigation Measures and may require 
the implementation of a Construction Activity Management Plan. 

• Quarterly—Tier 2 

− Exceedance of the 6.3 ton per quarter of ROG+NOx threshold requires Standard Mitigation 
Measures, BACT, implementation of a Construction Activity Management Plan, and offsite 
mitigation; and 

− For construction projects lasting more than one quarter, exceedance of the 0.32 tons per 
quarter of DPM threshold requires Standard Mitigation Measures, BACT, implementation of a 
Construction Activity Management Plan, and offsite mitigation. 

Significance criteria for other Air Districts are applied as applicable for the Pipeline Sites, particularly 
regarding the decommissioning of Pipeline Sites and for rail activity outside the SFBAAB across 
California. For more information on the thresholds used for rail activity, refer to Attachment A in 
Appendix B, Air Quality and Greenhouse Gas Emissions Technical Data. The following construction 
thresholds are used to evaluate emissions from decommissioning of Pipeline Sites in San Joaquin Valley 
APCD and Santa Barbara County APCD: 

• San Joaquin Valley APCD: Projects would be in exceedance of construction thresholds if annual 
construction emissions would exceed the thresholds of 100 tons per year of CO, 10 tons per year 
of NOx, 10 tons per year of ROG, 27 tons per year of SOx and 15 tons per year of PM10 (San 
Joaquin Valley APCD 2015). 

• Santa Barbara County APCD: Projects would be in exceedance of construction thresholds if 
annual construction exhaust emissions would exceed the thresholds of 25 tons per year of 
reactive organic compounds and 25 tons per year of NOx (Santa Barbara County APCD 2020). 

4.3.6 CEQA Baseline 
Baseline conditions reflect the 2019 operation and maintenance of the Rodeo Refinery and Santa Maria 
Site as petroleum refineries and associated facilities, including operation and maintenance activities. The 
baseline setting also includes the applicable regulatory framework to protect environmental resources, 
which are described above. 

4.3.7 Approach to Analysis 
As discussed previously, the analysis approach used in this document follows recommendations provided 
in the BAAQMD’s 2017 CEQA Air Quality Guidelines. For further details of data, calculations, and 
assumptions used to determine Project-related emissions and associated public health risks that would 
be associated with the Project, refer to the Air Quality Technical Report (Ramboll 2021). 
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4.3.7.1 Construction Emissions Estimates 

Construction of the Project would include the removal or repurposing of the existing refinery equipment as 
applicable, adding new equipment to the Rodeo Site, demolition of the Carbon Plant, decommissioning of 
Pipeline Sites and demolition of the Santa Maria Site. 

Rodeo Refinery Construction and Demolition 

The Project would involve construction and demolition activities at the Rodeo Refinery as described in 
Section 3.10, Overall Project Construction/Demolition Phase. All demolition and construction associated 
with the Rodeo Refinery would occur within the refinery boundary (except for one laydown area) and 
would be conducted in accordance with established procedures and BMPs and with applicable 
regulations and permits. Soil and construction debris generated by construction activities would be either 
re-used onsite or transported offsite for recycling or disposal as appropriate. Scrap metal would be hauled 
away to an offsite recycling facility.  

Construction and demolition activities would involve diesel-powered heavy equipment such as loaders, 
earthmovers, cranes, and concrete trucks, and lighter-duty equipment such as welders and compressors, 
some of which would also be diesel-powered. The use of diesel-powered off-road construction equipment 
and on-road trucks would result in criteria pollutant emissions from engine exhaust, including DPM, during 
the construction period and fugitive particulate matter emissions from road dust and wind erosion from 
earth-moving activities. Fugitive particulate matter emissions from vehicle road dust are based on CARB’s 
methodology, using a composite silt loading factor based on the vehicle miles traveled-weighted 
distribution of the road types (local, corridors, major and freeways) in the region29 because the exact route 
of the vehicles beyond the I-80 freeway is unknown. San Pablo Avenue is the main roadway near the 
Project site accessed for construction traffic and is considered an arterial (i.e. major roadway) pursuant to 
the County’s General Plan30 and not a local street. 

Construction would employ up to 500 workers at a time who would commute daily to and from the 
construction site mostly by means of private gasoline passenger vehicles; the construction workforce is 
expected to be drawn from the greater East Bay region, within a 1-hour commute distance. Hauling trucks 
trips would range from a daily minimum of 10 round trips and a daily maximum of 165 round trips during 
the construction period. 

Emissions for Rodeo Site activities were estimated through a bottom-up approach using activity 
assumptions for expected construction equipment and vehicle trips provided by Phillips 66, combined with 
emission factors from the CARB’s OFFROAD2017—ORION web database model (v1.0.1) used for 
construction equipment, and the CARB’s Emission Factor Model version 2021 (EMFAC2021) for vehicle 
emission factors. The emission factors for construction equipment reflect a fleet mix of Tier 4 to the 
maximum extent practicable for pieces >50HP, with the remaining equipment representing Bay Area air 
district default distribution in OFFROAD2017. The hauling trucks reflect a fleet of vehicles model year 
2014 and newer. The remaining vehicles (worker and service vendors) represent the Bay Area air district 
default distribution in EMFAC2021.  

For characterizing the Carbon Plant demolition emissions, the California Emissions Estimator Model 
(CalEEMod), version 2016.3.2, was used to determine associated equipment for demolition of general 
heavy industrial land use of square footage equivalent to that of the Carbon Plant. The number of hauling 
truck trips expected for the Carbon Plant demolition was based on Project estimates and entered into the 
model to determine vehicle emission associated with the Carbon Plant demolition. 

 
29 Vehicle miles travelled road type distribution nearest city, Concord, CA, from the Federal Highway Administration for is used to 

estimate average road type distribution in lieu of unavailable road type distribution for Rodeo, CA. 
30 Figure 5-2 of the County's General Plan.  Available at //www.contracosta.ca.gov/DocumentCenter/View/30915/Ch5-

Transportation-and-Circulation-Element?bidId= 
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During construction, a period of increased vessel traffic related to the shutdown of the Pipeline Sites is 
expected, and therefore, concurrent emissions from incremental vessel traffic are counted toward the 
Rodeo Site construction total. Marine traffic emissions estimated are described in Operational Emissions 
Estimates subsection below. 

Annual construction-related emissions that would result from the proposed construction and demolition 
activities at the Rodeo Site and demolition of the Carbon Plant Site are summarized in Section 4.3.6, 
Discussion of No Air Quality Impacts, and Section 4.3.7, Direct and Indirect Impacts of the Proposed 
Project below.  

For purposes of determining emission factors and developing the analysis, construction at the Rodeo Site 
and demolition at the Carbon Plant was assumed to occur over a period of approximately 21 months starting 
from 2022 through 2024 across the various Project sites. However, an exact construction schedule for any 
of the construction elements is dependent on when applicable permits for the Project are obtained. 

Santa Maria Site and Pipeline Sites 

Decommissioning and demolition activities at the Santa Maria site would involve use of off-road 
construction equipment and on-road vehicles that produce criteria pollutant emissions, including DPM. 
Emissions from these activities were calculated using emission factors from CalEEMod, version 2016.3.2, 
and equipment activity estimates. For emission estimating purposes, demolition at the Santa Maria Site 
was assumed to occur over an approximately 1-year period for purposes of emissions calculations.  

In addition, emissions from cleaning and removal from service of segments of pipeline (i.e., 
pigging/pipeline blowdowns) and associated tanks connecting the Santa Maria Site and the Rodeo 
Refinery (i.e., Pipeline Sites) are included in the construction emissions compared against San Luis 
Obispo County APCD, Santa Barbara County APCD, and San Joaquin Valley APCD significant 
thresholds, shown in Section 4.3.6, Discussion of No Air Quality Impacts, and Section 4.3.7, Direct and 
Indirect Impacts of the Proposed Project below. 

4.3.7.2 Operational Emissions Estimates 

Existing operations at the Rodeo Site include refinery operations, trucking of materials into the refinery, 
rail shipments of products (butane) and shipping of feedstocks and products through the Marine Terminal. 
Operational emissions from the Project would occur at the Rodeo Site grounds and its Marine Terminal 
and along rail lines, roadways, and ship traffic lanes leading to and from the Rodeo Site. Existing 
operations at the Carbon Plant generate criteria pollutant emissions from stationary sources, rail 
operations and trucking, including DPM. Similarly, the Santa Maria Site baseline includes emissions from 
rail operations, trucking and refinery operations. Connecting the Santa Maria Site and the Rodeo Site is a 
pipeline and a series of midstream pumping stations (i.e., the Pipeline Sites) that include combustion 
engines, tanks and fugitive components. Upon completion of demolition activities, emissions at the 
Carbon Plant Site, Santa Maria Site and the Pipeline Sites would be eliminated resulting in negative net 
emissions (against the baseline) related to these specific Project Sites. For purposes of the analysis 
emissions were calculated assuming Project operations would commence in 2024. The following 
methodologies were applied to estimate emissions for operational sources. 

Stationary Sources 

Emissions for existing stationary sources during 2019 (baseline) were developed by Phillips 66 for their 
annual permit requirements. Changes to individual units and processes are summarized in Chapter 3, 
Project Description. New emissions sources would include a renewable feedstock PTU. The PTU process 
uses reactors, vessels, tanks and other equipment for polyethylene removal, degumming, and adsorption 
processes. Some of this equipment operates under vacuum and others at atmospheric pressure. Each of 
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the three PTU trains has a closed loop system to collect, control and discharge all vapors and gases from 
the process.  

The PTU includes a FOG recovery process that consists of tanks, vessels, centrifuges, and evaporator 
units to remove organic material from process wastewater before treatment at the existing facility 
wastewater treatment plant. Removed organic matter is concentrated to remove excess moisture before 
being loaded onto trucks for shipment outside of the facility. Some hot process streams would be cooled 
via a non-contact wet surface air cooler, which would generate some particulate emissions from cooling 
water drift. 

All tanks, process vessels at the PTU are connected to a closed loop vapor collection system. The closed 
loop vapor collection system consists of pipes that collect all vapor from the PTU preventing the vapors 
from entering the atmosphere. All collected vapors from the closed loop vapor collection systems are sent 
to the vapor treatment system. Each closed loop vapor collection system/treatment system would be a 
source of emissions. Collected vapors are treated for VOC removal using 2-stage treatment technology 
before being released to atmosphere. The proposed 1st stage treatment is biofilter and the 2nd stage unit 
is activated carbon adsorption. The biofilter includes a media which creates an ideal surface for bacteria 
to come in contact with the vapors. The bacteria aids in eliminating the fatty acids, and VOCs, with the 
final carbon treatment used as an air polishing stage. Per the manufacturer, this technology has a proven 
history of operating in multiple industries for over 20 years. 

Each PTU train would also include several storage silos of dry materials called bleached earth and filter 
aid, which would be added to the feedstock during the treatment process. These silos would each be 
equipped with dust collectors to reduce the amount of particulate matter emissions from the dry materials. 

Several storage tanks at the Rodeo Facility would be physically modified or repurposed to handle renewable 
feedstocks and products. Changes would include the installation of geodesic domes, vapor control systems, 
or insulation. These modifications would affect the amounts of VOC emissions from each tank. 

The Project would also include the installation of a thermal oxidizer and caustic scrubber STU near the 
U235 Sulfur Recovery Unit. Under Project operating conditions, the U235 Sulfur Recovery Unit would no 
longer extract elemental sulfur from facility off-gas, and the STU would serve to control ammonia and 
hydrogen sulfide emissions that the Sulfur Recovery Unit currently controls. Control of these emissions 
would require natural gas combustion in the thermal oxidizer, which would result in the generation of 
additional criteria pollutant emissions. 

As a result of the Project, several process units would be shut down and no longer produce emissions. 
The Project includes the cessation of operations at the Carbon Plant and of the crude handling units, 
sulfur recovery unit, reformer, and isomerization unit. Emissions associated with each of these process 
units would no longer occur following the Project, including associated fugitive VOC emissions from 
component leaks. 

Detailed input parameters and assumptions associated with each of the new process units and future 
emissions estimates can be found in Attachment B of the Air Quality Technical Report (Ramboll 2021). 

On-Road Vehicles 

On-road vehicles traveling to/from the Rodeo Site consist of heavy-duty hauling diesel trucks and light 
duty worker vehicles (e.g., passenger cars and light trucks). Heavy-duty truck related activity including 
roundtrips and mileage data are summarized in Attachment A of the Air Quality Technical Report 
(Ramboll 2021). All hauling trucks were assumed to be diesel fueled. Baseline emissions from trucks 
were calculated based on 2019 actual truck trips and expected trip lengths within the BAAQMD boundary; 
and for the Project, truck emissions were based on estimated truck trips related to refinery deliveries and 
waste by-products based on the Project design. Emission rates were obtained from the CARB’s 
EMFAC2021 onroad model and are based on Bay Area Air District fleetwide age distribution for T7 tractor 
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trucks. Worker vehicles are not expected to change as a result of the Project because the number of 
workers would not change with the Project. Therefore, emissions from worker vehicles were not 
estimated, but one can presume that emissions resulting from worker vehicles would decrease over time 
due to fleet turnover and improved vehicle efficiency associated with new model vehicles.  

The Carbon Plant and Santa Maria Sites existing conditions include truck traffic related to their operation. 
Because these facilities would be removed as a result of the Project, the emissions related to these 
activities would cease, and therefore emissions are only estimated for the baseline. Truck trip emissions 
in 2019 for the Carbon Plant and Santa Maria were developed similarly to Rodeo Site truck emissions, 
using EMFAC2021 emission rates for their corresponding Project site air districts. 

Marine Traffic 

Marine sources at the Rodeo Site consist of tugs, barges, ATBs, and tanker vessels moving feedstock 
and product to and from the Marine Terminal. Emissions related to marine traffic result from vessel engine 
exhaust during hoteling at-berth, transit across the San Francisco Bay, and anchorage events throughout 
the year. Vessels within state waters and 24 nautical miles of the California coastline are assumed to 
operate on low sulfur marine diesel or gas oil, with 0.1 percent sulfur, consistent with CARB requirements. 
For analysis of marine traffic, an average activity of 2017 through 2019 was used.  

Characteristics for tankers that visited the Marine Terminal during the baseline were extracted from the 
IHS Fairplay vessel database (IHS Markit 2018); vessel calls were categorized into dead tonnage weight 
size groups and average characteristics for each group (main engine kilowatts, auxiliary engine kilowatts, 
engine tier mix) were derived from the database. Barges visiting the terminal during the baseline were 
classified into two groups: non-self-propelled barges (without a propulsion engine, pulled by tugboat) and 
ATBs, which are self-propelled. For all barge types, characteristics were extracted from fleet specification 
sheets available in barge operator’s website (Centerline 2021). Tugs were broken down in two categories: 
assist tugs accompanying tankers and barges through transit and assisting with maneuvering, and 
tugboats pulling non-self-propelled barges during transit. Future vessels projected to visit during the 
Project are assumed to have similar vessel specifications (engine loads, tier mix) than those of the same 
category in the baseline.  

Vessel traffic, based on the 3-year baseline average of 2017 through 2019, consisted of 80 tankers of 
various sizes (dead tonnage weight ranges) and 90 barges (non-self-propelled and ATBs combined), and 
is estimated to increase to a total of 201 Handymax tankers and 161 ATB at full Project operation. 

Tug and vessel emissions calculations are based on the CARB’s methodology guidance for harbor craft 
and ocean-going vessels (CARB 2007, 2011, 2019) and San Pedro Bay Ports Emissions Inventory 
Methodology Report (Starcrest Consulting Group 2019). Detailed parameters and assumptions for marine 
emissions calculations are included in Attachment A of the Air Quality Technical Report (Ramboll 2021).  

Rail Operations 

Rail sources at the Rodeo Site consist of linehaul locomotive moving butane railcars during the baseline, 
and linehaul locomotives moving feedstock railcars during the Project. The rail rack uses a railway cargo 
handling off-road equipment, instead of a switcher locomotive, to assemble any trains. Emissions are 
generated by the diesel engines on the linehaul locomotives and from the railway cargo handling equipment. 
For the baseline, emission estimates are based on 2019 actual destination and counts of railcars to/from 
Rodeo Site across California. For the Project, the number of linehaul movements is expected to remain the 
same, but the number of railcars is expected to increase from an average of 4.7 railcars per day in 2019 to 
16 railcars per day during the Project. The Carbon Plant Site and Santa Maria Site had rail operations 
during the 2019 baseline. Because the Project would remove those facilities, emissions related to the rail 
activities in these Project sites would be eliminated during the Project. 
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Rail activity is calculated based on yearly linehaul movements at each site, expected trip lengths (miles) and 
weight of the cargo (tons) by railcars, which combined determine the ton-mileage throughput of a project’s 
rail operation. The ton-mileage is converted to annual fuel consumption using a fleet-wide fuel index, and 
consequently, grams-per-fuel-gallon emission factors are used to derive emissions. Rail emissions for all 
three Project sites (Santa Maria, Rodeo and Carbon Plant) follow this methodology and California age-
weighted linehaul tier distributions based on CARB guidance (CARB 2021) and consistent with a recent 
analysis of Rodeo Site rail emissions (Yorke Engineering, LLC 2019). Emissions were estimated based on a 
fuel index derived from Union Pacific fleetwide average (Union Pacific Railroad Company 2019), activity 
defined by the Project site operations such as number of railcars, loaded and tare railcar weights, linehaul 
visit frequency and trip route distribution, reflecting baseline and Project conditions. 

4.3.7.3 Health Risk Analysis 

Below is a description of the three-step HRA process used to assess potential public health risks from 
exposures to environmental contaminants from emission sources.  

1. A hazard identification is performed to determine the pollutants of concern and emissions of 
TACs are quantified. 

2. In the exposure assessment step, ground-level impacts resulting from the transport and dilution of 
these emissions through the atmosphere are assessed at locations of predicted exposure (or 
“receptors”) by air dispersion modeling, typically using, as with this HRA, government-developed 
computer air dispersion models and local weather data. 

3. Risk characterization, potential human doses of these compounds resulting from the atmospheric 
transport are calculated, typically using state-approved procedures, as were used here. Potential 
cancer and non-cancer health risks resulting from the calculated exposures are estimated using 
dose-response relationships developed from toxicological data. 

The procedures used in the HRA are consistent with the 2015 revisions to the 2003 California Office of 
Environmental Health Hazard Assessment (OEHHA) guidance, Air Toxics Hot Spots Program Risk 
Assessment Guidelines: The Air Toxics Hot Spots Program Guidance Manual for Preparation of Health 
Risk Assessments (OEHHA 2015), as referenced by the California Air Pollution Control Officers 
Association document, Health Risk Assessments for Proposed Land Use Projects (California Air Pollution 
Control Officers Association 2009), for conducting HRAs for land use projects. Further details on the HRA 
assumptions and process are provided in the Air Quality Technical Report (Ramboll 2021). The HRA 
includes the incorporation of age sensitivity factors to cancer risk calculations. 

The HRA for the Project was conducted to assess increased cancer risk, non-cancer chronic health 
effects, localized annual average PM2.5 concentrations from both construction (including the transitional 
phase interim vessel traffic) and operational sources, and acute health effects. Localized PM2.5 
concentrations and non-cancer chronic health risks are assessed based on annual average 
concentrations and exposure. Conversely, cancer risk is assessed based on the increased probability of 
contracting cancer over a person’s lifetime, evaluated as 30 years. To determine whether significant 
impacts would occur, the cancer risk, non-cancer chronic hazard index, and annual average PM2.5 
concentration results are compared to the project-related significance thresholds of an increase in cancer 
risk level greater than 10 in 1 million, a non-cancer chronic hazard index greater than 1.0, and an annual 
average PM2.5 concentration of greater than 0.3 µg/m3 of PM2.5, respectively each for construction and for 
operations, as recommended in the BAAQMD CEQA guidelines. 

Construction and operation of the Project would result in the release of TACs such as DPM from sources 
of fuel combustion including engine exhaust from off-road equipment, on-road vehicles, locomotives, and 
marine vessels. Stationary TAC sources consist of combustion sources and process-related emissions 
emitted through stacks and fugitive emissions. The HRA includes both new sources associated with the 
Project, such as the STU and PTU, as well as existing sources whose emissions change as a result of the 
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Project. This includes shut down sources and sources with decreasing emissions, which may result in 
highly localized decreases in health risks. 

The HRA modeled all new and existing sources associated with the Project and included the net 
emissions change (increase or decrease) for each source. The effects of each source’s net emissions 
change were analyzed at every receptor modeled in the HRA. This results in a comprehensive analysis 
that indicates the change in health risk from the Project at every receptor from every emissions source. 
The HRA may result in certain receptors showing an increase in health risks, and others showing a 
decrease in health risks relative to the baseline. It is the receptors corresponding to the maximum 
increase in risk, referred to as maximum exposed individual resident (MEIR) or worker (MEIW), that are 
used to compare to the significance criteria.  

Refer to Appendix B, Section 4.0 Health Risk Assessment, for a detailed discussion of the HRA 
methodology. Section 2.0 of Appendix B provides an overview of the emissions calculation methodology 
by source. Construction emissions and pre- and post-project emissions for marine, rail, and truck sources 
can be found in Attachment A of Appendix B, while pre- and post-project emissions for stationary sources 
can be found in Attachment B of Appendix B. Pre- and Post-project, as well as net, annual average and 
maximum one-hour emissions allocated to each modeled source group are presented in Attachment C. 
Note that modeled source group emissions for Stationary Sources are provided in Attachment B.  

Further discussion of the modeling approach (receptor grid, source parameters, meteorological data, etc.) 
can be found in Section 3.0 of Appendix B. HARP parameters (risk pathways, intake, exposure, etc.) can 
be found in Table 4-2 of Appendix B. Description of the Cumulative Health Risk Assessment is included in 
Section 5 of Appendix B. 

4.3.8 Discussion of No Air Quality Impacts 
Review and comparison of the setting and Project characteristics show that no impacts would occur for 
some of the CEQA Guidelines criteria related to air quality impacts. Where available, the significance 
criteria established by the applicable AQMD or APCD may be relied upon to make the following 
determinations.    

Would the Project: 

a. Conflict with or obstruct implementation of the applicable air quality plan? 

The most recently adopted air quality plan for the Bay Area is the Final 2017 Clean Air Plan, 
which was adopted by the BAAQMD in April 2017 (BAAQMD 2017c). The Final 2017 Clean Air 
Plan serves as a multi-pollutant air quality plan to protect public health and the climate. The plan 
includes a wide range of proposed control measures to reduce combustion-related activities, 
decrease fossil fuel combustion, improve energy efficiency, and decrease emissions of potent 
GHGs. The Final 2017 Clean Air Plan updates the Bay Area 2010 Clean Air Plan and complies 
with state air quality planning requirements as codified in the California Health and Safety Code 
(although the 2017 plan was delayed beyond the 3-year update requirement of the code).  

The SFBAAB is designated nonattainment for both the 1-hour and 8-hour state ozone standards, 
and the 8-hour federal ozone standard. In addition, emissions of ozone precursors in the air basin 
contribute to air quality problems in neighboring air basins, particularly the San Joaquin Valley Air 
Basin (SJVAB), as Bay Area pollutants are transported inland through the delta. Under these 
circumstances, state law requires the Clean Air Plan to include all feasible measures to reduce 
emissions of ozone precursors and to reduce the transport of ozone precursors to neighboring 
air basins.  

The Final 2017 Clean Air Plan contains 85 measures to address reduction of several pollutants: 
ozone precursors, particulate matter, air toxics, and GHGs. Other measures focus on a single 
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type of pollutant, such as specific GHGs like CH4 and black carbon that consists of harmful fine 
particles that affect public health.  

Under the California CAA, the BAAQMD is required to develop an air quality attainment plan for 
criteria pollutants that are designated as nonattainment within the air district. Several project 
components would be subject to BAAQMD rules and regulations governing criteria pollutants, 
TACs, and odorous compounds, even though permits may not be required (e.g., Nuisance). 
Stationary sources, such as process heaters, boilers, and gas turbines, are required to have permits 
from the BAAQMD before constructing, changing, or operating the source. If the project is subject to 
BAAQMD permit requirements, the sources would need to comply with BAAQMD Regulation 2 and 
proceed through the two-stage Authority to Construct and Permit to Operate process. 

The BAAQMD recommends that the agency approving a project where an air quality plan 
consistency determination is required analyze the project with respect to the following criteria: 
(1) Does the project support the primary goals of the air quality plan; (2) Does the project include 
applicable control measures from the air quality plan; and (3) Does the project disrupt or hinder 
implementation of any Final 2017 Clean Air Plan control measures? If the first two questions are 
concluded in the affirmative, and the third question concluded in the negative, the BAAQMD 
considers the project consistent with air quality plans prepared for the Bay Area. 

Any project that would not support the Final 2017 Clean Air Plan goals would not be considered 
consistent with the plan. The recommended measure for determining project support of these 
goals is consistency with BAAQMD CEQA thresholds of significance. As presented in the 
subsequent impact discussions, the Project would not exceed the BAAQMD significance 
thresholds and would result in an overall reduction of local criteria pollutant emissions; therefore, 
the Project would support the primary goals of the Final 2017 Clean Air Plan. However, a more 
detailed evaluation of the Project’s consistency with the control strategies in the 2017 Clean Air 
Plan is included in Appendix B, Project Consistency with 2017 Clean Air Plan. As mentioned 
above, projects that incorporate all feasible air quality plan control measures are considered 
consistent with the Final 2017 Clean Air Plan. Due to the Project’s expected net decrease of 
emissions from stationary sources at the refinery and the closure of the Carbon Plant, the Project 
would not impede or conflict with these proposed goals. 

In summary, the Project would support the primary goals of the Final 2017 Clean Air Plan, it 
would be consistent with all applicable BAAQMD rules developed from the plan, and would not 
disrupt or hinder implementation of any Final 2017 Clean Air Plan proposed control measures. 
Therefore, there would be no impact associated with, conflicting with, or obstructing 
implementation of the applicable air quality plan. No impact would occur. 

Operations at the Santa Maria Site and the Pipeline Sites and thus, associated emissions, would 
be eliminated during the Project, also resulting in a net emissions decrease. Therefore, the 
Project is not expected to conflict or disrupt any goals of local clean air plans affecting those 
Project sites. No impact would occur. 

d. Result in other emissions (such as those leading to odors) adversely affecting a substantial 
number of people? 

The elimination of crude oil throughput and refining of petroleum-based feedstocks during the 
Project would result in a substantial reduction of sulfur compounds and would therefore likely 
have a beneficial impact on emissions associated with common refinery odors at the Santa Maria 
Site. The Pipeline Sites would be taken out of service (decommissioned) or sold since petroleum 
feedstocks from Santa Maria Site would no longer be shipped to the Rodeo Refinery. Therefore, 
no odor impacts would occur during operation and maintenance of the Santa Maria Site and 
Pipeline Sites.  
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4.3.9 Direct and Indirect Impacts of the Proposed Project 
Table 4.3-10 summarizes the potential air quality impacts, as well as significance determinations for 
each impact. 

Table 4.3-10. Summary of Potential Impacts 

Impact 
Significance Determination 

LTS LTSM SU 
Impact 4.3-1. Would the Project result in a cumulatively considerable net increase fugitive dust emissions for which 
the project region is nonattainment under an applicable federal or state ambient air quality? 
Rodeo Refinery 

Construction/Demolition Including Transitional Phase  ✔  

Santa Maria and Pipeline Sites 
Construction/Demolition ✔   

Impact 4.3-2. Would the Project result in a cumulatively considerable net increase of criteria pollutants associated 
with vehicle exhaust for which the project region is nonattainment under an applicable federal or state ambient air 
quality? 

Rodeo Refinery    
Construction/Demolition Including Transitional Phase  ✔  

Santa Maria and Pipeline Sites    

Construction/Demolition ✔   

Impact 4.3-3. Would the project expose sensitive receptors to substantial pollutant concentrations? 
Rodeo Refinery, Santa Maria and Pipeline Sites 

Operation and Maintenance ✔   

Offsite Outside SFBAAB 

Operation and Maintenance   
✔ 

Mitigation 
Pre-empted 

Impact 4.3-4. Would the Project expose sensitive receptors to substantial pollutant concentrations? 
Rodeo Refinery, Santa Maria and Pipeline Sites 

Construction/Demolition Including Transitional Phasea ✔   

Operation and Maintenance ✔   

Impact 4.3-4. Would the Project result in other emissions (such as those leading to odors) adversely affecting a 
substantial number of people? 

Rodeo Refinery, Santa Maria and Pipeline Sites 
Construction/Demolition Including Transitional Phasea ✔   

Rodeo Refinery 
Operation and Maintenance  ✔  

Santa Maria and Pipeline Sites 
Operation and Maintenance ✔   

Notes: LTS = Less than significant, no mitigation proposed  
LTSM = Less-than-significant impact with mitigation 
SU = Significant and unavoidable 

a. Transitional phase applies only to Rodeo Refinery  
*  Desert AQMD, Northern Sierra AQMD, Placer County APCD, Tehama County APCD and Shasta County AQMD have significant 

and unavoidable impacts. Mitigation is pre-empted by federal law. See Table 4.3-17. 
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IMPACT 4.3-1 

b. Would the Project result in a cumulatively considerable net increase in fugitive dust emissions 
for which the project region is nonattainment under an applicable federal or state ambient 
air quality? 

Construction/Demolition and Transitional Phase: Less than Significant Impact with Mitigation 
The Project would involve construction and demolition activities at the Rodeo Refinery, including the 
Rodeo Site and Carbon Plant, as described in Section 3.10, Overall Project Construction/Demolition 
Phase that would occur in phases over a period of approximately 21 months and are assumed to 
begin as early as the first quarter of 2022. All demolition and construction associated with the Rodeo 
Refinery would occur within existing refinery boundaries (except for one laydown area). 

The following impact discussion addresses increased PM10 and PM2.5. emissions resulting from 
Project construction and demolition activities. Impact 4.3-2 addresses increases in ROG and NOx 
from engine exhaust. 

Rodeo Refinery 

Construction of new facilities and demolition of the Carbon Plant would involve diesel-powered heavy 
equipment such as loaders, excavators, cranes, and concrete trucks, and lighter-duty equipment such 
as welders and air compressors, some of which would also be diesel-powered. The use of diesel-
powered off-road construction equipment and on-road trucks would result in emissions of dust 
(including PM10 and PM2.5) primarily from “fugitive” sources (i.e., emissions released through means 
other than through a stack or tailpipe) during the construction period, including the transitional phase. 
Construction would employ up to 500 workers at a time who would commute daily to and from the 
construction site mostly by means of gasoline-powered private passenger vehicles and light trucks; 
the construction workforce is expected to be drawn from the greater East Bay region, within a 1-hour 
commute distance. Hauling trucks would travel a minimum daily of 10 round trips and a maximum 
daily of 165 round trips during the construction and site preparation phase tentatively from May 2022 
through June 2023. Average daily and quarterly emissions from construction activities are shown in 
Tables 4.3-12 and 4.3-13. In addition to Rodeo Refinery construction emissions and Carbon Plant 
demolition emissions, emissions from cleaning and removal from service of segments of pipeline and 
associated tanks (Pipeline Sites) located in BAAQMD boundaries are included for the comparison to 
local construction emission thresholds. 

Santa Maria Site and the Pipeline Sites in San Luis Obispo County 

Demolition activities at the Santa Maria Site would involve use of off-road construction equipment and 
on-road vehicles that produce emissions from vehicle exhaust (PM2.5) and fugitive dust (PM10).  

The Pipeline Sites would only involve activities related to cleaning-out the pipelines without extensive 
use of heavy equipment. It is assumed for purposes of emissions calculations that decommissioning 
of the pipelines would occur over an estimated 1-year period. In addition, estimated emissions from 
decommissioning of associated tanks and segments of Pipeline 400 located within the San Luis 
Obispo County APCD are included in the construction activity emissions estimates shown in 
Tables 4.3-12 and 4.3-13. At this point, Phillips 66 has no plans to reuse the Santa Maria Site or the 
Pipeline Sites, and any future reuse and remediation would be subject to subsequent environmental 
analysis, as applicable. 

As shown in Tables 4.3-12 and 4.3-13, daily and quarterly emissions from construction activities within 
San Luis Obispo County would not exceed the applicable significance thresholds recommended by the 
San Luis Obispo County APCD (2012). Therefore, emissions from demolition of the Santa Maria Site 
and decommissioning of the Pipeline Sites are estimated to be less than significant. 



Rodeo Renewed Project 
Draft Environmental Impact Report 

October 2021 Air Quality   4.3-63 

Impacts in San Luis Obispo County (SCCAB) would be geographically independent of impacts in 
Contra Costa County (SFBAAB). Because the two sites are in different air basins, emissions are not 
additive and would be less than significant. 

Decommissioning of Pipeline Sites in Other Air Districts 

Emissions from cleaning and removing from service segments of pipeline and associated tanks 
located in other air district would increase PM2.5, as summarized in Table 4.3-14. These emissions 
were compared to construction emissions and PM10 thresholds (annual) for each air district that would 
be affected. 

Estimated annual emissions from decommissioning activities within San Joaquin Valley APCD and 
Santa Barbara County APCD would not exceed the applicable significance thresholds recommended 
by the respective air districts. Therefore, impacts from these activities are estimated to be less than 
significant in these air basins. 

Impacts in Santa Barbara County (SCCAB) and the San Joaquin Valley (SJVAB) would be 
geographically independent of impacts in the Contra Costa County (SFBAAB). Because the three 
sites are in different air basins, emissions are not additive and would be less than significant. 

Impact Summary 
At the Rodeo Refinery demolition and construction, including the transitional phase, would result in 
significant impacts related to fugitive dust. Impacts in other air districts would be less than significant and 
not require mitigation. 

Mitigation Measure AQ-1, which requires implementation of effective and comprehensive control 
measures recommended by the BAAQMD (BAAQMD 2017b), would reduce fugitive dust impacts to less 
than significant.  

Mitigation Measure AQ-1: Implement BAAQMD Basic Control Measures 

Construction contractors shall implement the following applicable BAAQMD basic control 
measures as BMPs: 

• All exposed surfaces (e.g., parking areas, staging areas, soil piles, graded areas, and 
unpaved access roads) shall be watered two times per day.  

• All haul trucks transporting soil, sand, or other loose material offsite shall be covered.  

• All visible mud or dirt track-out onto adjacent public roads shall be removed using wet 
power vacuum street sweepers at least 2 times per day, not less than 4 hours apart, on 
San Pablo Avenue, between the refinery and I-80, and on the access roads between the 
Carbon Plant and Highway 4. The use of dry power sweeping is prohibited.  

• All vehicle speeds on unpaved roads shall be limited to 15 mph. 

• All roadways, driveways, and sidewalks to be paved shall be completed as soon as 
possible. Building pads shall be laid as soon as possible after grading unless seeding or 
soil binders are used.  

• Idling times shall be minimized either by shutting equipment off when not in use or 
reducing the maximum idling time to 2 minutes as recommended by the BAAQMD, and 
not to exceed 5 minutes as required by the California airborne toxics control measure 
CCR Title 13, Section 2485. Clear signage shall be provided for construction workers at 
all access points. 

• All construction equipment shall be maintained and properly tuned in accordance with 
manufacturer’s specifications.  
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• All equipment shall be checked by a certified mechanic and determined to be running in 
proper condition prior to operation.  

• Post a publicly visible sign with the telephone number and person to contact at the Lead 
Agency regarding dust complaints. This person shall respond and take corrective action 
within 48 hours. The Air District’s phone number shall also be visible to ensure 
compliance with applicable regulations. 

IMPACT 4.3-2 

b. Would the Project result in a cumulatively considerable net increase of criteria pollutants 
associated with vehicle exhaust for which the project region is nonattainment under an 
applicable federal or state ambient air quality? 

Construction/Demolition: Less than Significant Impact with Mitigation 
Rodeo Refinery 

Demolition and construction activities at the Rodeo Refinery, including the Carbon Plant, would involve 
use of off-road construction equipment and on-road vehicles that produce exhaust emissions of criteria 
pollutants including ROG and NOx,. Refer to Impact 4.3-1 for discussion of PM10 and PM2.5 emissions. 

Project construction exhaust emissions were found to be significant for NOx, mainly related to 
background Marine Terminal incremental traffic during the Transitional Phase (in Year 2).  

Transitional Phase 

During the 7-month transitional phase there would be a short-term increase in deliveries and processing 
of crude oil and gas oil feedstocks by vessels, resulting in increased vessel traffic at the Marine 
Terminal compared to baseline conditions. During the transitional phase, vessel calls would be more 
frequent and include approximately 96 tankers and 92 barges (small barges and ATBs combined). 

Of the 260 pounds per day of NOx that would be emitted during the transitional phase, terrestrial NOx 
emissions amount to 32 pounds per day (12.3 percent) and incremental marine vessel traffic NOx is 
228 pounds per day (87.7 percent). This would be a temporary, but significant impact.  

Mitigation Measure AQ-1 includes implementation of BAAQMD basic control measures that address 
not only fugitive dust emissions, but also NOx emissions. Mitigation Measure AQ-2 requires Phillips 66 
to prepare and implement a NM Plan prior to the issuance of construction-related permits for site 
preparation. The purpose of the NM Plan is to document expected construction and transitional phase 
NOx emissions in detail; and, if necessary, to identify feasible and practicable contemporaneous 
measures to reduce aggregated construction and transition NOx emissions to below the BAAQMD’s 
54 pounds per day threshold of significance. With implementation of both Mitigation Measures AQ-1 
and AQ-2, NOx impacts would be less than significant in the SFBAAB.  

Santa Maria Site and the Pipeline Sites in San Luis Obispo County 

Demolition activities at the Santa Maria Site would involve use of off-road construction equipment and 
on-road vehicles that produce exhaust emissions of criteria pollutants including ROG and NOx. 

The Pipeline Sites would only involve activities related to cleaning-out the pipelines without extensive 
use of heavy equipment. It is assumed for purposes of emissions calculations that decommissioning 
of the pipelines would occur over an estimated 1-year period. In addition, estimated emissions from 
decommissioning of associated tanks and segments of Pipeline 400 located within the San Luis 
Obispo County APCD are included in the construction activity emissions estimates shown in 
Tables 4.3-12 and 4.3-13. At this point, Phillips 66 has no plans to reuse the Santa Maria Site or the 
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Pipeline Sites, and therefore any assumed future reuse and remediation would be speculative and 
subject to subsequent environmental analysis, as applicable. 

As shown in Tables 4.3-12 and 4.3-13, daily and quarterly emissions from demolition and 
decommissioning activities within San Luis Obispo County would not exceed the applicable 
significance thresholds recommended by the San Luis Obispo County APCD (2012). Therefore, 
impacts from these activities are estimated to be less than significant in this air basin. 

Decommissioning of Pipeline Sites in Other Air Districts 

Emissions from cleaning and removing from service segments of pipeline and associated tanks in 
other air districts would increase, as summarized in Table 4.3-14. Emissions were compared to 
construction emissions thresholds (annual) for each air district that would be affected. 

As shown in Table 4.3-14, estimated annual emissions from decommissioning activities within San 
Joaquin Valley APCD and Santa Barbara County APCD would not exceed the applicable significance 
thresholds recommended by the respective air districts. Therefore, impacts from these activities are 
estimated to be less than significant in these air basins. 

Impacts in Santa Barbara County (SCCAB) and the San Joaquin Valley (SJVAB) would be 
geographically independent of impacts in the Contra Costa County (SFBAAB). Because the three 
sites are in different air basins, emissions are not additive and would be less than significant. 

Impact Summary 

For the Rodeo Refinery in the SFBAAB, construction and demolition would result in NOx emissions 
that exceed the BAAQMD significance thresholds. Therefore, impacts would be significant.  

Mitigation Measure AQ-1 includes implementation of BAAQMD basic control measures that address 
not only fugitive dust emissions, but also NOx emissions. Mitigation Measure AQ-2, requiring 
implementation of a NOx Mitigation Plan, would further reduce NOx emissions. With implementation of 
Mitigation Measures AQ-1 and AQ-2, NOx impacts would be less than significant in the SFBAAB. 

Mitigation Measure AQ-2: Implement a NOx Mitigation Plan  

Phillips 66 shall prepare a NOx Mitigation Plan (NM Plan) prior to the issuance of construction-
related permits for site preparation. The purpose of the NM Plan is to document expected 
construction and transitional phase NOx emissions in detail; and, if necessary, to identify feasible 
and practicable contemporaneous measures to reduce aggregated construction and transition 
NOx emissions to below the BAAQMD’s 54 pounds per day threshold of significance.  

The NOx emissions estimate for the Project shall include consideration of readily available NOx 
construction and transition emission reduction measures, and/or other emission reduction 
actions, that shall be implemented during construction and transitional phase of the Project. The 
NM Plan shall describe the approximate amount of NOx emissions reductions that will be 
associated with each action and reduction measure on a best estimate basis. 

The NM Plan shall be submitted to the Contra Costa County Department of Conservation and 
Development and the BAAQMD for review and approval, or conditional approval based on a 
determination of whether the NM Plan meets the conditions described below. The NM Plan shall 
include those recommended measures listed below needed to reduce the Project’s construction 
and transition NOx emissions to less than the BAAQMD’s threshold of significance.  

The NM Plan shall include a detailed description of the NOx emissions for all construction and 
transition activities based on BMPs and use data at the time of Project approval and current 
estimation protocols and methods. The plan shall, at a minimum, include the following elements:  
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1. Project Construction and Transition NOx Emissions – The Project’s construction and 
transition NOx emission estimates presented in the NM Plan will be based on the emission 
factors for off-road and on-road mobile sources used during construction and transition, over 
and above baseline, along with the incorporation of vehicle fleet emission standards. Project 
construction and transition NOx emission estimates will be based upon the final Project 
design, Project-specific traffic generation estimates, equipment to be used onsite and during 
transition, and other emission factors appropriate for the Project prior to construction. The 
methodology will generally follow the approach used in this Draft EIR and in Appendix B.  

2. NOx Emission Reduction Measures – The NM Plan shall include feasible and practicable 
NOx emission reduction measures that reduce or contemporaneously offset the Project’s 
incremental NOx emissions below the threshold of significance. Planned emission reduction 
measures shall be verifiable and quantifiable during Project construction and transitional 
phase. The NM Plan shall be consistent with current applicable regulatory requirements. 
Measures shall be implemented as needed to achieve the significance threshold and 
considered in the following order: (a) onsite measures, and (b) offsite measures within the 
San Francisco Bay Area Air Basin. Feasible31 onsite and offsite measures must be 
implemented before banked emissions offsets (emission reduction credits) are considered in 
the NM Plan.  

a. Recommended Onsite Emission Reduction Measures: 

i.  Onsite equipment and vehicle idling and/or daily operating hour curtailments; 

ii.  Construction “clean fleet” using Tier 4 construction equipment to the maximum extent 
practicable; 

iii.  Reductions in Vessel and/or Rail Traffic;  

iv.  Other onsite NOx reduction measures (e.g., add-on NOx emission controls); or 

v. Avoid the use of Suezmax vessels to the maximum extent practicable. 

Additional measures and technology to reduce NOx emissions may become available 
during the Project construction and operation period. Such measures may include new 
energy systems (such as battery storage) to replace natural gas use, new transportation 
systems (such as electric vehicles or equipment) to reduce fossil-fueled vehicles, or other 
technology (such as alternatively-fueled emergency generators or renewable backup 
energy supply) that is not currently available at the project-level. As provided in the NM 
Plan, should such measures and technology become available and be necessary to 
further reduce emissions to below significance thresholds, Phillips 66 shall demonstrate 
to the Contra Costa County Department of Conservation and Development and BAAQMD 
satisfaction that such measures are as, or more, effective as the existing measures 
described above. 

b. Recommended Offsite Emission Reduction Measures:  

Phillips 66, with the oversight of the Contra Costa County Department of Conservation 
and Development and BAAQMD, shall reduce emissions of NOx by directly funding or 
implementing a NOx control project (program) within the San Francisco Bay Area Air 
Basin to achieve an annual reduction equivalent to the total estimated construction NOx 
emission reductions needed to lower the Project’s NOx impact below the 54 pound per 

 
31 For the purposes of this mitigation measure, “feasible” shall mean as defined under CEQA “capable of being accomplished in a 

successful manner within a reasonable period of time, taking into account economic, environmental, legal, social, and 
technological factors.” 
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day significance threshold. The offsite measures will be based on the NOx reductions 
necessary after consideration of onsite measures.  

To qualify under this mitigation measure, the NOx control project must result in emission 
reductions within the San Francisco Bay Area Air Basin that would not otherwise be 
achieved through compliance with existing regulatory requirements or other program 
participation. Phillips 66 shall notify Contra Costa County within six months of completion 
of the NOx control project for verification.  

3. Annual Verification Reports – Phillips 66 shall prepare an Annual NM Verification Report in 
the first quarter of each year following construction or transitional phase activities, while 
Project construction activities at the site are ongoing. The reporting period will extend through 
the last year of construction. The purpose of the Report is to verify and document that the 
total Project construction and transitional phase NOx emissions for the previous year, based 
on appropriate emissions factors for that year and the effectiveness of emission reduction 
measures, were implemented.  

The Report shall also show whether additional onsite and offsite emission reduction 
measures, or additional NOx controls, would be needed to bring the Project below the 
threshold of significance for the current year. The Report shall be prepared by Phillips 66 and 
submitted to the Contra Costa County Department of Conservation and Development and the 
BAAQMD for review and verification. NOx offsets for the previous year, if required, shall be in 
place by the end of the subsequent reporting year. If Contra Costa County and the BAAQMD 
determine the report is reasonably accurate, they can approve the report; otherwise, Contra 
Costa County and/or the BAAQMD shall identify deficiencies and direct Phillips 66 to correct 
and re-submit the report for approval. 

Table 4.3-11. Average Daily Construction-Related Exhaust Emissions: Rodeo 
Refinery and Carbon Plant and Pipeline Sites Decommissioning 
within the BAAQMD 

Source 

Construction Exhaust Emissions  
(lb/day) 

PM10 PM2.5 NOx ROG 
Year 1 of Construction Activities 

Rodeo Site Construction Equipment 0.6  0.6  18.0  2.5  
Rodeo Site Construction Vehicles 0.5  0.5  24.4 0.9  
Total 1.1  1.0  42.3 3.4  
CEQA Threshold 82.0  54.0  54.0  54.0  
Above Threshold? No No No No 

Year 2a of Construction Activities 
Rodeo Site Construction Equipment 0.6 0.5 17.7 2.2 
Rodeo Site Construction Vehicles 0.1  0.1  3.6  0.2  
Background Marine Terminal Incremental Traffic 
(Transitional Phase) 6.0 5.6 228.0 12.2 

Carbon Plant Demolitionb 0.3 0.2 6.5 0.6 
Pipeline Sites’ Tank Decommissioning -- -- 1.1 4.0 
Pipeline Decommissioning -- -- -- 30.0 
Total 6.9  6.4  257.0  49.2  
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Table 4.3-11. Average Daily Construction-Related Exhaust Emissions: Rodeo 
Refinery and Carbon Plant and Pipeline Sites Decommissioning 
within the BAAQMD 

Source 

Construction Exhaust Emissions  
(lb/day) 

PM10 PM2.5 NOx ROG 
CEQA Threshold 82 54 54 54 
Above Threshold? No No Yes No 

a.  Second year of construction would occur concurrently with Transitional Phase during which Marine Terminal traffic 
at the Rodeo Site would increase by 18 visits above baseline level during a 7-month period. 

b.  Emissions from the Carbon Plant future demolition activities are conservatively added to second year of 
construction period within the BAAQMD. Construction start and end dates were assumed for purposes of 
estimating emission factors. More specific timing will be determined at a later date. 

 

Table 4.3-12. Estimated Daily Construction-Related Exhaust Emissions: Santa 
Maria Site and Pipeline Sites, San Luis Obispo County 

Source 

Construction Emissions 
(pounds per day) 

Diesel PM10 ROG+NOx 

Santa Maria Demo Off-Road Construction Equipment 1.2  32.5  

Santa Maria Demo On-Road Vehicles < 0.01 0.8  

Pipeline Site Tank Decommissioning -- 15.5  

Pipeline Decommissioning (San Luis Obispo County 
Segment) -- 30.0  

Total 1.2  78.7  

San Luis Obispo County APCD Significance Threshold 7 137 

Exceeds Threshold? No No 

 

Table 4.3-13. Estimated Quarterly Construction-Related Emissions: Santa Maria 
Site and Pipeline Sites, San Luis Obispo County 

Source 

Construction Emissions  
(Quarterly Tons) 

Diesel PM10  ROG+NOx Fugitive PM10 

Santa Maria Demo Off-Road 
Construction Equipment 0.04 1.06 -- 

Santa Maria Demo Fugitive Dust -- -- 0.02 

Santa Maria Demo On-Road Vehicles < 0.01 0.03 0.01 

Pipeline Site Tank Decommissioning  -- 0.87 -- 

Pipeline Decommissioning (San Luis 
Obispo County Segment) -- 0.49 -- 

Total 0.04  2.44  0.03  
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Table 4.3-13. Estimated Quarterly Construction-Related Emissions: Santa Maria 
Site and Pipeline Sites, San Luis Obispo County 

Source 

Construction Emissions  
(Quarterly Tons) 

Diesel PM10  ROG+NOx Fugitive PM10 

San Luis Obispo County APCD 
Significance Threshold—Tier 1 0.13 2.5 2.5 

Above Tier 1 Threshold? No No No 

San Luis Obispo County APCD 
Significance Threshold—Tier 2 0.32 6.3 -- 

Above Tier 2 Threshold? No No -- 

 

Table 4.3-14. Estimated Annual Maximum Construction-Related Emissions: 
Pipeline Sites Decommissioning Within San Joaquin Valley APCD and 
Santa Barbara County APCD 

Air District Source 
NOx 
(tons/year) 

ROG 
(tons/year) 

San Joaquin Valley 
APCD 

Tank Decommissioning 0.04  5.95  

Pipeline Decommissioning -- 0.49  

Total 0.04  5.95  

CEQA Threshold 10  10  

Above Threshold? No No 

Santa Barbara County 
APCD 

Tank Decommissioning 0.04  5.95  

Pipeline Decommissioning -- 0.49  

Total 0.04  5.95  

CEQA Threshold 25  25  

Above Threshold? No No 

 

IMPACT 4.3-3 

c. Would the project expose sensitive receptors to substantial pollutant concentrations? 

Operation and Maintenance: Less Than Significant, No Mitigation Proposed 
Rodeo Refinery 

Implementation of the Project would change operational emissions from the following components at 
the Rodeo Refinery within the SFBAAB as discussed below. 

Stationary Sources 

Implementation of the Project would result in both increases and decreases of criteria pollutant 
emissions from the new or modified stationary sources at the Rodeo Refinery. Changes to individual 
units and processes are described in Chapter 3, Project Description, Section 3.9, Project 
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Components. The Project includes the cessation of operations at the Carbon Plant and of several 
existing processing units at the Refinery Site (see Table 3-3). As a result of the Project, several 
process units would become idle (i.e., not operational) and therefore no longer produce emissions; 
however, the current emissions analysis is conservatively not taking credit for idle units and assumes 
2019 emissions remain constant for units for which the permit is maintained. Considering all the 
aforementioned, criteria emissions from the sum of all stationary sources in the Project would 
generate fewer emissions than stationary sources during the 2019 baseline, i.e., an overall net 
emissions decrease.  

Truck Traffic 

There is presently heavy-duty truck traffic associated with deliveries and waste by-products for the 
Rodeo Refinery operations. Rodeo Refinery related truck traffic in 2019 consisted of 
40,213 roundtrips per year. Truck traffic to and from the Carbon Plant Site related to the transport of 
petroleum coke, which totaled 32,673 round trips in 2019, would no longer occur, while Rodeo Site 
annual truck trips related to the Project would increase by about 8,400, meaning that overall total 
annual truck round trips under the Project would decrease to approximately 16,000 truck roundtrips 
per year. Criteria pollutant emissions are generated from diesel engines exhaust in the trucks, while 
fugitive dust emissions are generated by road dust lifted during truck movement and trucks tire and 
brake wear. Overall, truck emissions are expected to decrease because of reduced truck traffic during 
Project operation.  

Marine Traffic 

The existing Marine Terminal at the Rodeo Site handles feedstocks and product shipments coming 
through tankers of various sizes and barges. Barges comprise two categories: non-self-propelled 
barges, that is barges pulled by a towboat/tug, and ATB barge which are self-propelled. Support from 
assist tugs during transit of all vessels are also part of the marine traffic. Based on the 3-year 
baseline, the Rodeo Site had on average 80 tankers calls and 90 barge calls per year (non-self-
propelled and ATBs combined). During the Project, vessel calls would be more frequent than under 
baseline conditions, approximately 201 tankers and 161 ATBs, and the mixture of vessel sizes and 
types would be different than under baseline conditions. Some of the larger vessel categories 
bringing crude during baseline (Panamax, Suezmax) are not expected to transport materials to and 
from the Marine Terminal during the Project. 

Increased vessel traffic from baseline levels during the Project would result in an increase in transit 
emissions. On the other hand, visits of large tankers (Panamax, Suezmax) would likely decrease 
during the Project, and the change in vessel mix from the baseline would result in lower emissions on 
an individual-call basis. Overall, however, marine traffic annual mass emissions are expected to 
increase during the Project due to increased vessel traffic. 

Railcar Unloading 

The existing butane rail loading stations would be repurposed for the unloading of renewable feeds. 
The rail rack operations in 2019 consisted of a daily visit of one linehaul locomotive loading on 
average of 4.7 butane railcars for shipment. During the Project, the rail rack operations are expected 
to consist of one linehaul locomotive train visit per day bringing a maximum of 16 railcars of 
renewable feedstock. Although the number of locomotive visits is not expected to change during the 
Project, rail emissions are expected to increase slightly due to the increased number of railcars per 
train, which would be reflected as increased fuel consumption of the locomotive diesel engines. 

Operational Components Emissions 

Estimated maximum annual emissions from operation of the Project within the SFBAAB are 
summarized in Table 4.3-15; estimated average daily emissions are summarized in Table 4.3-16. 
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CEQA baseline emissions shown in these tables as “Baseline Emissions Rodeo Refinery with Air 
Liquide” are totals from Tables 4.3-6 and 4.3-7, respectively. As described in Section 4.3.5.1, 
Construction and Emission Estimates, truck and rail emissions include all travel within the SFBAAB 
boundaries and vessel emissions include hoteling emissions at the Marine Terminal and at 
anchorage sites in the Bay, and transiting emissions between the Marine Terminal and the Pilot Buoy 
west of the Golden Gate. The Project at full capacity, which would eliminate crude oil refining at the 
Rodeo Facility, would result in decreases in annual and daily average emissions of all criteria 
pollutants relative to the baseline. Therefore, impacts from these Project operations would remain 
below the thresholds and are estimated to be less than significant. No mitigation is required. 

Table 4.3-15. Estimated Maximum Annual Operational Emissions: Rodeo Refinery 
Components 

Source 

Emissions (tons/year) 

VOC NOx PM10a PM2.5a SO2 CO 

Rodeo Facility Project Emissions       
Ocean-going Vessels and Harbor Craft 16  266  7  7  11  87  

Trucks 0.03  2.38  2.10  0.37  0.02  0.19  

Rail 0.18  4.79  0.11  0.10  0.08  1.38  

Facility Stationary Sources 111  210  71  69  295  51  

Total Operational  127  483  81  76  307  140  

Air Liquide H2 Plant 1  22  5  5  0  1  

Total Operational with Air Liquide 129  505  85  81  307  141  

CEQA Impact Evaluation       

Baseline Emissions Rodeo Refinery with Air Liquide 129  756  105  98  1,435  152  

Project Minus CEQA Baseline -0.64 -250 -20 -18 -1,129 -11 

Significance Threshold 10 10 15 10 -- -- 

Exceeds Threshold? No No No No -- -- 
a.  PM10 and PM2.5 emissions include exhaust and fugitive dust sources (road dust, tire and brake wear). 

 

Table 4.3-16. Estimated Daily Average Operational Emissions: Rodeo Refinery 
Components 

Source 

Emissions (lb/day) 

VOC NOx PM10a PM2.5a SO2 CO 

Rodeo Facility Project Emissions             

Ocean-going Vessels and Harbor Craft 89  1,457  39  36  60  478  

Trucks 0.15  13  11  2  0.11  1  

Rail 1.00  26.27  0.62  0.57  0.46  7.57  

Facility Stationary Sources 607  1,152  391  378  1,619  279  

Total Operational  698  2,648  442  416  1,680  766  

Air Liquide H2 Plant 8  120  26  25  0  7  

Total Operational with Air Liquide 705  2,768  467  441  1,680  773  
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Source 

Emissions (lb/day) 

VOC NOx PM10a PM2.5a SO2 CO 

CEQA Impact Evaluation             

Baseline Emissions Rodeo Refinery with Air Liquide 709  4,140  577  539  7,865  833  

Project Minus CEQA Baseline -4 -1,372 -110 -98 -6,185 -60 

Significance Threshold 54 54 82 54 -- -- 

Exceeds Threshold? No No No No -- -- 
a.  PM10 and PM2.5 emissions include exhaust and fugitive dust sources (road dust, tire and brake wear). 

Santa Maria Site 

The Santa Maria Site would be phased-out and decommissioned since its output (petroleum 
feedstocks) would no longer be shipped via pipeline to the refinery. Operational impacts during the 
Project for this site would be zero. 

Impacts in San Luis Obispo County (SCCAB) would be geographically independent of impacts in 
Contra Costa County (SFBAAB). Because the Santa Maria Site would no longer operate during the 
Project, emissions are not additive and would be less than significant. 

Pipeline Sites 

The Pipeline Sites would be taken out of service (decommissioned) or sold since petroleum 
feedstocks from Santa Maria Site would no longer be shipped to the refinery. Operational impacts 
during the Project for this site would be zero. 

Impacts in in San Luis Obispo County (SCCAB), Santa Barbara County (SCCAB), and the San 
Joaquin Valley (SJVAB) would be geographically independent of impacts in Contra Costa County 
(SFBAAB). Because the three sites are in different air basins, emissions are not additive and would 
be less than significant. 

Rail Transport Outside the SFBAAB (Significant and Unavoidable, Mitigation Pre-Empted) 

For affected air districts, Table 4.3-17 shows the potential incremental rail transport emissions by District 
along with significant thresholds for each District where thresholds could be exceeded resulting in a 
significant and unavoidable impact. The incremental emissions within each air district were 
conservatively estimated with an assumption that each rail route in California would accommodate full 
Project rail traffic. This assumption is conservative because total railcar shipments are typically 
distributed amongst the three California routes (i.e., northern, eastern, and southern), but the distribution 
for the Project cannot be known in advance. Using this conservative assumption, the analysis indicates 
that rail transport emissions were slightly higher than the applicable thresholds in the San Joaquin 
Valley APCD (SJVAPCD), Butte County AQMD (BCAQM), Mojave Desert AQMD (MDAQMD), Northern 
Sierra AQMD (NSAQMD), Placer County APCD (PCAPCD), Tehama County APCD (TCAPCD) and the 
Shasta County AQMD (SHAQMD).32 Operational impacts in the seven aforementioned air districts 
would be geographically independent of impacts in Contra Costa County (SFBAAB). Rail transport 
emissions in all other air districts through which trains transporting Project materials would pass would 
be less than significant. For more information on the significance thresholds and less than significant 
impacts related to rail transport in other air districts outside of SFBAAB, refer to Attachment A in 
Appendix B, Air Quality and Greenhouse Gas Emissions Technical Data. 

 
32 Shasta County Air Quality Management District is used here in lieu of South Coast Air Quality Management District, which 

commonly refers to the South Coast Air Quality Management District. 
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Table 4.3-17. Rail Transport Incremental Emissions by Air District 

Pollutant Daily Incremental Emissions from Rail (lb/day)* 
Annual 

Incremental (tpy)* 

AIR  
DISTRICT -> BCAQMD MDAQMD NSAQMD PCAPCD SHAQMD SJVAPCD TCAPCD MDAQMD SJVAPCD 

NOx 34.3 162.9 36.7 63.6 56.6 180.0 30.5 30.2 34.1 

CO 8.1 38.6 8.7 15.1 13.4 42.9 7.2 7.2 8.1 

VOC 1.3 6.1 1.4 2.4 2.1 6.7 1.1 1.1 1.3 

PM10 0.8 3.8 0.8 1.5 1.3 4.1 0.7 0.7 0.8 

PM2.5 0.7 3.5 0.8 1.3 1.2 3.8 0.7 0.6 0.7 

SO2 0.6 2.8 0.6 1.1 1.0 3.1 0.5 0.5 0.6 

  Air District Daily Significant Emissions Thresholds - Daily Annual Threshold 

AIR  
DISTRICT -> BCAQMD MDAQMD NSAQMD PCAPCD SHAQMD SJVAPCD TCAPCD MDAQMD SJVAPCD 

NOx 25 137 24 55 25 100 25 25 10 

CO — 548 — — 500 100 — 100 100 

VOC 25 137 24 55 25 100 25 25 10 

PM10 80 82 79 82 80 100 80 15 15 

PM2.5 — 65 — — — 100 — 12 15 

SO2 — 137 — — 80 100 — 25 27 

  
  

Thresholds Evaluation (incremental emissions above threshold?) 

Daily Annual 

AIR 
DISTRICT -> BCAQMD MDAQMD NSAQMD PCAPCD SHAQMD SJVAPCD TCAPCD MDAQMD SJVAPCD 

NOx 
Yes 
(SU) 

Yes 
(SU) 

Yes 
(SU) 

Yes 
(SU) 

Yes 
(SU) 

Yes 
(SU) 

Yes 
(SU) 

Yes 
(SU) 

Yes 
(SU) 

CO — No — — No No — No No 

VOC No No No No No No No No No 

PM10 No No No No No No No No No 

PM2.5 — No — — — No — No No 

SO2 — No — — No No — No No 

* Daily incremental rail emissions = Project (lb/day) minus 2019 (lb/day) 
 Annual incremental rail emissions = Project (tpy) minus 2019 (tpy) 
 Air Districts: Butte County AQMD (BCAQMD), Mojave Desert AQMD (MDAQMD), Northern Sierra AQMD (NSAQMD), 

Placer County APCD (PCAPCD), Shasta County AQMD (SHAQMD), San Joaquin Valley APCD (SJVAPCD), Tehama 
County APCD (TCAPCD)  

 

Impact Summary 

In Contra Costa County, which is within the SFBAAB, operation of the proposed Project would result 
in a net emissions decrease of all pollutants compared to baseline levels. Thus, the operational 
impact would be less than significant, and no mitigation would be required (i.e., the proposed Project 
in itself would encompass mitigation) except for potentially significant and unavoidable (SU) impacts 
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for NOx with respect to rail operations in San Joaquin Valley APCD, Butte County AQMD, Mojave 
Desert AQMD, Northern Sierra AQMD, Placer County APCD, Tehama County APCD and Shasta 
County AQMD. However, any mitigation measures to address potentially significant and unavoidable 
impacts from rail transport operations, whether within or outside the SFBAAB, would be legally 
infeasible because of preemption by federal law governing rail transportation.33 

In Sierra Club v. County of Fresno, 6 Cal. 5th 502 (2018),34 the California Supreme Court determined 
that the air quality analysis in the EIR was inadequate because it did not make “a reasonable effort to 
substantively connect the project’s air quality impacts to likely health consequences.” The court 
determined that “the EIR should be revised to relate the expected adverse air quality impacts to likely 
health consequences or explain in meaningful detail why it is not feasible at the time of drafting to 
provide such an analysis.” 

This section has evaluated the potential air quality impacts of the Project and has concluded that the 
Project has the potential to result in significant and unavoidable air quality impacts related to rail 
operations in seven air districts outside of BAAQMD. The estimated rail NOx and PM10 emissions (as 
DPM) have been conservatively overstated, with 100 percent of all operations allocated to each of the 
three potential routes. However, because rail transport would occur over the three potential routes, 
each route would be expected to carry less than 100 percent of rail shipments, thus, the probability of 
any actual significant impact along a single route, whether daily or annual, is low 

It is currently infeasible to correlate specific health effects to these potentially significant air quality 
impacts. From a technical perspective, the affected air districts do not have approved methodologies 
for translating project-level emissions, such as NOx and PM10 emissions from mobile source growth, 
to specific health outcomes. Furthermore, these estimated emissions are associated with existing rail 
operations with corresponding actual NOx and PM10 emissions, which by nature are in transit (i.e., 
variable), making any modeling or predictive analysis of the health effects of such emissions 
uncertain, unproveable, and speculative. For all of these reasons, it is infeasible to relate the 
potentially significant air quality impacts to any specific health consequences in affected air districts. 
As a result, it is infeasible to identify what and where mitigation measures could be implemented to 
address specific health consequences. In addition, potential mitigation such as altering rail operations 
(e.g. preventing or delaying operation), would be pre-empted by federal law, and hence, legally 
infeasible (see footnote). Contra Costa County does not have the authority to impose such mitigation 
measures. Therefore, health effects associated with rail activity outside the SFBAAB would be 
significant and unavoidable. However, this does not prevent the affected air districts from developing 
appropriate methodologies and working with the Union Pacific Railroad and Phillips 66 to develop 
potential mitigation that would not unreasonably burden or interfere with rail transportation. 

Mitigation Measure AQ-3: Mitigation Pre-empted by Federal Law 

 
33  The Interstate Commerce Commission Termination Act of 1995, 49 USC § 10101 et seq., broadly preempts state and local 

environmental regulations that have the effect of managing or governing rail transportation. Association. of Am. R.R. vs. Coast 
Air Quality Mgmt. Dist., 622 F.3d 1094, 1098 (9th Cir. 2010). Even state and local actions that do not directly regulate railroads 
can be preempted by this Act, depending on the degree of interference that an action has on railroad operations. As applied in 
the CEQA context, the Act prohibits a lead agency from requiring any mitigation that, even indirectly, “imposes an unreasonable 
burden on or interference with rail transportation.” Ass’n of Irritated Residents v. Kern County. Board of Supervisors, 17 Cal. App. 
5th 708, 753 (2017), rev. denied, 2018 Cal. LEXIS 833 (2018). What matters for the purposes of this analysis is the effect, rather 
than the intent, of the regulatory action. See Friends of the Eel River v. North Coast R.R. Auth., 3 Cal. 5th 677, 717 (2017), cert. 
denied, 138 S.Ct. 1696 (2018) (“[I]t is well settled that states [and local governments] cannot take an action that would have the 
effect of foreclosing or unduly restricting a railroad's ability to conduct any part of its operations or otherwise unreasonably 
burdening interstate commerce.” (internal quotation marks omitted)) 

34 State of California, Court of Appeal, 5th Appellate District (6 Cal. 5th 502). 2018. Sierra Club v. County of Fresno. Available at: 
https://cases.justia.com/california/supreme-court/2018-s219783a.pdf?ts=1545687370 and 
https://cases.justia.com/california/court-of-appeal/2020-f079904.pdf?ts=1606257048. Accessed August 3, 2021. 

https://urldefense.com/v3/__https:/cases.justia.com/california/supreme-court/2018-s219783a.pdf?ts=1545687370__;!!PwxmruxY!IMeeo8aEDCo27NVa-eiBDb5V6leTsOAsmH_JtDed4M94ZuUyF5w-_mXYHu6LW3FeVE4$
https://urldefense.com/v3/__https:/cases.justia.com/california/court-of-appeal/2020-f079904.pdf?ts=1606257048__;!!PwxmruxY!IMeeo8aEDCo27NVa-eiBDb5V6leTsOAsmH_JtDed4M94ZuUyF5w-_mXYHu6L0LPwI4Y$
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IMPACT 4.3-4 

c. Would the Project expose sensitive receptors to substantial pollutant concentrations? 

Construction/Demolition Including Transitional Phase: Less Than Significant, No Mitigation 
Proposed 
Rodeo Refinery 

Construction of the Project at the Rodeo Refinery, including the Carbon Plant, would result in the 
release of TACs from mobile sources including diesel engine exhaust particulate matter from off-road 
equipment and on-road vehicles. The HRA analysis for construction also included the Transitional 
Phase. This phase includes a 7-month period within the overall construction schedule resulting in 
increased vessel traffic at the Marine Terminal compared to baseline conditions. During the 
Transitional Phase, vessel calls would be more frequent than under baseline conditions, 
approximately 96 tankers and 92 ATBs; however, this condition would be temporary.  

For the Construction and transitional phase, the location of the maximum residential impacts from 
those activities was in Tormey (refer to Attachment I, Figures 3-11a and b, and 3-12a and b for the 
analysis locations). At that location, the maximum residential net cancer risk (MEIR) was 7.71 in a 
million, the net chronic HI was 0.006 and the acute HI was 0.05. The location of maximum worker 
impacts from those activities was also in Tormey. At that location, the maximum worker net cancer 
risk (MEIW) is 0.17 in a million and the net chronic hazard index for a worker is 0.009. 

The results of the HRA for construction impacts were also analyzed at the MEIR location for overall 
Project operations, located in Vallejo. The results of the HRA for Construction (including Transitional 
Phase) are summarized in Table 4.3-18. 

Table 4.3-18. Rodeo Refinery Construction (including Transitional Phase) HRA Results for 
Residential and Worker for Cancer, Chronic, Acute 

Type of Estimated Health Impact 

Excess Lifetime 
Cancer Riska 

(in a million) 

Chronic 
Hazard Indexb 

(unitless ratio) 
PM2.5c 

(µg/m3) 

Acute Hazard 
Indexd 

(unitless ratio) 
Residential Receptor—2 Years of 
Construction—Construction MEIR 7.71 0.006 0.027 n/a 

Worker Receptor—2 Years of 
Construction—Construction MEIR 0.17 0.009 n/a n/a 

Acute Receptor—Construction MEIR n/a n/a n/a 0.05 

Residential Receptor—2 Years of 
Construction—Project MEIR 1.45 0.002 0.005 n/a 

Worker Receptor—2 Years of 
Construction—Project MEIR 0.024 0.002 NA NA 

Acute Receptor—Project MEIR NA NA NA 0.03 
BAAQMD Significance Threshold 10.0 1.0 0.3 1.0 
Exceed Threshold? No No No No 

Notes: NA = not available 
a. MEIR for cancer risk located at UTMx 566126.85, UTMy 4211554.14. MEIW for cancer risk located at UTMx 565917.61, 

UTMy 4211339.26.  
b. MEIR for chronic hazard index located at UTMx 566126.85, UTMy 4211554.14. MEIW for chronic hazard located at UTMx 

565917.61, UTMy 4211339.26. 
c. MEIR for PM2.5 located at UTMx 566126.85, UTMy 4211554.14. 
d. MEI for acute hazard index located at UTMx 567,408, UTMy 4,212,228. 
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As shown in Table 4.3-18, cancer risk, non-cancer chronic hazard index, annual average PM2.5 
concentration, and acute hazard index results for project construction are all below the following 
project-level significance thresholds: 

• An increase in cancer risk level greater than 10 in 1 million; 

• A non-cancer chronic or acute hazard index greater than 1.0; and 

• An annual average PM2.5 concentration of greater than 0.3 µg/m3. 

For Construction, the maximum residential net cancer risk at the construction MEIR and the Project 
MEIR (7.71 and 1.45 in a million, respectively) is largely driven by emissions from heavy equipment 
and truck travel along San Pablo Road. In summary, the net chronic hazard index at the construction 
MEIR and the Project MEIR (0.17 and 0.024, respectively) and the acute hazard index at the 
construction MEIR and Project MEIR (0.05 and 0.03, respectively) from construction are below the 
significance threshold of 1.0, and the PM2.5 concentration (0.027 and 0.005 µg/m3, at the construction 
MEIR and project MEIR) is very low compared to the threshold. Additional details on the HRA 
analysis can be found in Appendix B, Attachment 4.0, Health Risk Assessment. Therefore, 
construction and demolition at the Rodeo Refinery, including the Carbon Plant, would not expose 
sensitive receptors to substantial pollutant concentrations. The impact would be less than significant 
and no mitigation is required. 

Santa Maria Site and Pipeline Sites 

There is no HRA of the demolition of the Santa Maria Site because there are no sensitive receptors 
within 1,000 feet (305 meters) of the site. Emissions associated with the cleaning of the pipeline and 
tanks are minimal and for only a brief duration. The impact would be less than significant and no 
mitigation is required. 

Operation and Maintenance: Less Than Significant, No Mitigation Proposed 
Rodeo Refinery 

As discussed in Section 4.3.5 and Appendix B, all sources (stationary, marine, rail, trucks) considered 
to be part of the Project were modeled in the HRA. See Stationary Source Tables 2 and 3 of 
Appendix B Attachment B for modeled emission rates broken out by source group for stationary 
sources. See Appendix B, Attachment C1 through C4 for modeled emission rates broken out by 
source group for marine, truck, rail, and construction sources, respectively. Sources unaffected by the 
Project (zero net change in emissions and thus zero net change in risk) were not included in the HRA. 

Operation of the Project at the Rodeo Refinery, including the Carbon Plant, would result in the 
release of TACs from stationary sources and mobile sources including engine exhaust from off-road 
equipment (e.g., forklifts), on-road vehicles, locomotives, and marine vessels. Results of the HRA for 
the operational emissions are summarized in Table 4.3-19. 

As shown in Table 4.3-19, cancer risk, non-cancer chronic hazard index, annual average PM2.5 
concentration, and acute hazard index results for project operation are all below the project-level 
significance thresholds listed above. For long-term operations, the maximum residential net cancer 
risk (8.33 in a million) is largely driven by contributions from marine vessels, while the net chronic 
hazard index (0.14), the net acute hazard index (0.6) and PM2.5 concentration (0.22 µg/m3) are being 
driven by stationary sources. The operational MEI for cancer risk is in Vallejo, whereas the MEI for 
hazards index and PM2.5 are in Crockett. Additional details on the HRA analysis can be found in the 
Air Quality Technical Report (Ramboll 2021). 
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Table 4.3-19. Rodeo Refinery Operational MEIR Results for Residential and Worker for 
Cancer, Chronic, Acute 

Type of Estimated Health Impact 

Excess Lifetime 
Cancer Riska 

(in a million) 

Chronic 
Hazard Indexb 

(unitless ratio) 
PM2.5c 

(µg/m3) 

Acute Hazard 
Indexd 

(unitless ratio) 

Residential Receptor—30 Years of 
Operation 8.33 0.14 0.22 NA 

Worker Receptor—30 Years of 
Operation 0.51 0.17 NA NA 

Acute Receptor n/a NA NA 0.39 

BAAQMD Significance Threshold 10.0 1.0 0.3 1.0 

Exceed Threshold? No No No No 

Notes:  
a. MEIR for cancer risk located at UTMx 566686, UTMy 4214279. MEIW for cancer risk located at UTMx 567215, UTMy 

4213753.  
b. MEIR for chronic hazard index located at UTMx 567333, UTMy 4212103. MEIW for chronic hazard located at UTMx 566577, 

UTMy 4211924. 
c. MEIR for PM2.5 located at UTMx 567308, UTMy 4212253. 
d. MEI for acute hazard index located at UTMx 566488, UTMy 4210717. 

Table 4.3-20 shows the results of the cumulative community background HRA consistent with the 
BAAQMD CEQA Guidelines. The BAAQMD Stationary Source Screening Tool was used to identify 
existing offsite (i.e., non-Project) permitted stationary sources within 1,000 feet (305 meters) of each 
of the potentially maximally exposed individual residents (MEIRs) for cancer risk, hazard index and 
PM2.5. A stationary source inquiry form was submitted to the BAAQMD to request updates; however, 
no offsite stationary sources were identified as being within 1,000 feet of the MEIRs. The BAAQMD 
also provided information in a geographic information system (GIS) format that contained the risks 
from roadways greater than 30,000 average daily traffic trips and railways. In combination with the 
project-level analyses described above, and the BAAQMD cumulative risk thresholds, the Project 
would not have a cumulatively considerable impact in the community. 
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Table 4.3-20. Summary of Cumulative Impacts Using the BAAQMD Methodology 

Nearby Sourcesa 

Excess Lifetime 
Cancer Risk (MEIR) 
(in a million) 

Noncancer Chronic 
Hazard Index (MEIR) 
(unitless) 

PM2.5 
Concentration (MEIR) 
(µg/m3) 

Existing Stationary Sourcesb -- -- -- 

Roads/Highwaysc,d 5.8 -- 0.18 

Major Streetsd,e 0.044 -- 0.00093 

Railwaysd 6.4 -- 0.019 

Project Net Operationsg 8.33 0.14 0.22 

Project Constructionf 1.45 0.002 0.005 

Total 22 0.15 0.42 

Exceeds Threshold? NO NO NO 

Threshold 100 10 0.80 
Notes: µg/m3 = microgram per cubic meter 

MEIR = maximally exposed individual residents 
PM2.5 = particulate matter with a diameter of 2.5 microns or less 

a. Details for each source are shown in the preceding tables. If the cell is marked with "--", no risk was calculated. For 
roadways, highways, major streets, and railways, chronic hazard index is not calculated in the BAAQMD screening tools. 

b. Consistent with the BAAQMD guidance, Ramboll included all facilities within 1,000 feet of the MEIRs as per the BAAQMD 
Stationary Source Screening Analysis Tool. No facilities were identified; therefore no values were adjusted accordingly for 
distance from the MEIRs using the BAAQMD guidance. 

c. Ramboll searched for additional nearby roads between 10,000 and 30,000 average daily trips and confirmed there are no 
roadways with average daily traffic between 10,000 and 30,000 trips per day within 1,000 ft of the cancer or chronic/PM2.5 
MEIRs. 

d. Nearby major streets, highway, and railway cancer and PM2.5 impacts were taken from the BAAQMD raster files for the 
Project area. The BAAQMD's raster screening tools do not estimate chronic hazards since the screening levels were found to 
be extremely low. Thus, there are no chronic hazard values associated with highways, railways, or major streets. 

e. Major streets, as evaluated in the BAAQMD raster screening tools, include all streets with average daily traffic above 
30,000 trips per day. 

f. Both the Project Operations and Construction risks include childhood exposure from 0 to 2 years. When added, this 
conservatively doubles the childhood exposure period. Actual cumulative projects risks are lower. Similarly, chronic hazard 
index and PM2.5 concentrations are averaged only over a year, where the maximum yearly concentration from construction 
and operation is reported from the Project and Construction Risks.  

g. The potential cumulative effect of the proposed Martinez Refinery Renewable Fuels Project was considered 
(https://www.contracosta.ca.gov/7961/Martinez-Refinery-Renewable-Fuels-Project), but the Martinez Project is not estimated 
to add to the cumulative condition. The Project Overview states: “The two marine terminals currently handle approximately 
160 ships per year. Under the Project, the two marine terminals are expected to handle up to 35% fewer ships per year.” The 
Notice of Preparation for the Martinez Project does not reference an increase in vessel traffic relative to existing conditions. 

Impact Summary 

As shown above, the HRA results of Project construction and operation do not indicate exceedances 
of applicable cancer risk, non-cancer chronic hazard index, annual average PM2.5 concentration, and 
acute hazard index thresholds at the project-level or community cumulative-level. Thus, the impact 
would be less than significant and no mitigation is required.  

Mitigation Measure:  None Required 

https://urldefense.com/v3/__https:/www.contracosta.ca.gov/7961/Martinez-Refinery-Renewable-Fuels-Projec__;!!BNz2GT-dGXHFnI4!a1tBAll0uO8_sH3w2W1YCfFvpTgKSYxReqWzdlckgfx7dE7nPnGUBhlM6uXBSmPYEPI$
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IMPACT 4.3-5 

d. Would the Project result in other emissions (such as those leading to odors) adversely 
affecting a substantial number of people?   

Construction/Demolition, Including Transitional Phase: Less Than Significant, No Mitigation 
Proposed 
Rodeo Refinery, Santa Maria Site, and Pipeline Sites 

Decommissioning of petroleum processing equipment would involve venting and capture of gases 
and draining and recovery of liquids. These steps could result in some fugitive releases of odorous 
compounds; however, such release would be singular events for a particular equipment item, and 
releases would permanently cease upon completion of work. Therefore, it is not expected that 
potential and short-term odors would adversely affect a large number of people during construction 
and demolition activities at all Project sites. The impact would be less than significant. 

Operation and Maintenance: Less-than-Significant Impact with Mitigation 
Rodeo Refinery  

Under existing conditions, some substances present in products and byproducts of the petroleum 
crude oil refining processes and in materials used by the Rodeo Refinery, the Santa Maria Site, and 
the Pipeline Sites are known to cause odors, such as H2S, SO2, and other reduced-sulfur compounds 
(e.g., mercaptans), ammonia, and some organic compounds, including benzene, naphthalene, and 
toluene. The elimination of crude oil throughput and refining of petroleum-based feedstocks during 
the Project would result in a substantial reduction of sulfur compounds and would therefore likely 
have a beneficial impact on emissions associated with common refinery odors. Conversely, under the 
Project, the Rodeo Facility would be converted to production of transportation fuels from renewable 
feedstocks as refining of petroleum feedstocks would be discontinued. Compared to a typical 
petroleum refinery, the new renewable feedstocks do not contain many of the sulfur and organic 
compounds that typically cause refinery type odor concerns. However, the renewable feedstocks can 
create odors similar to an animal and/or food processing facility unless properly managed through 
good engineering practices during project development combined with an Odor Management Plan 
after Project completion. These principles are currently used at the Rodeo Refinery and will continue 
after the completion of the Project. 

The key element of controlling odors is to engineer control measures into the facility design. 
Engineered odor control strategies include covering potential odor-generating equipment with sealed 
covers, using fixed roof or floating roof tanks, reducing fugitive emissions, using scrubbing and 
incineration systems, and minimizing system upsets.  

For the Project, the primary areas where engineering controls for controlling odors are being 
designed include Tank 100, where renewable feedstocks are unloaded from rail terminal and at the 
PTU. This equipment would handle and store the feedstocks prior to treatment. 

Odor control at the railcar unloading racks includes a sealed header system tied to activated carbon 
canisters. All tallow feedstocks would be routed to Tank 100, which would be repurposed with a new 
fixed roof and nitrogen gas blanket in the vapor space. The nitrogen blanket gas would be discharged 
through activated carbon canisters for odor control prior to release to atmosphere. Other renewable 
feedstock with the potential to generate odors would be stored in the existing facility tankage that 
currently include odor treatment and abatement facilities.  

The PTU includes a vapor collection system and vapor treatment consisting of a biofilter followed by 
an activated carbon adsorption bed. The biofilter would reduce most odor constituents from the 
collected vapor, and any residual components discharged from the biofilter would be further removed 



Rodeo Renewed Project 
Draft Environmental Impact Report 

4.3-80   Air Quality October 2021 

by the activated carbon bed. A simplified Block Flow Diagram for the system is shown in Figure 4.3-3, 
followed by a discussion of how the system abates odors. 

 
Figure 4.3-3 Simplified Vapor Collection and Control System 

The system would withdraw vapors from the head space of all ambient liquid tanks/vessels in the 
PTU that could have potential odor-causing vapors. Equipment operated under vacuum would also 
have the vapor discharged from the vacuum blowers and directed to the biofilter and activated carbon 
for odorous constituent removal. 

The biofilter uses microorganisms to degrade organic constituents in the vapor into odor-free CO2 and 
water. The biofilter contains media allowing for the growth of microorganisms which degrade odor 
causing constituents. The media can be compost peat, wood chips, tree bark, or proprietary materials 
supplied by the biofilter provider. The media provides a large surface area, nutrients, and moisture for 
microbial activities and adsorption of odorous molecules. The treated vapor would be discharged from 
the nozzle located at the upper section of the biofilter to the activated carbon bed for further 
treatment. A water seal design provided on the biofilter drain would prevent the release of untreated 
vapor. This biofilter technology is widely accepted for its high performance in both industrial and 
municipal applications. 

The activated carbon beds used to remove odorous constituents from vapor streams are designed to 
provide sufficient abatement alone; however the proposed 2-stage system with biofilter and activated 
carbon bed would provide odor abatement during steady-state operations that minimizes the 
generation of solid waste. This design also allows for maintenance activities at the biofilter with 
redundancy to minimize odors during those periods. 

Impact Summary 

Construction and operational emissions of petroleum-based odorous gases such as H2S, SO2, other 
reduced-sulfur compounds, ammonia, and certain organic compounds would permanently cease 
upon completion of the conversion to renewable fuels processing. The project includes equipment to 
minimize potential odors associated with processing renewable feedstocks. However, organic-based 
odorous gases, although generally less potent than petroleum-based odorous gases, could be 
emitted from the repurposed facility from time-to-time. This would be significant impact. Mitigation 
Measure AQ-4 requires implementation of an Odor Management Plan. With implementation of 
Mitigation Measure AQ-4, odor impacts would be less than significant. 
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Mitigation Measure AQ-4: Implement Odor Management Plan 

During the 2-year construction phase of the Project, an Odor Management Plan (OMP) shall be 
developed and implemented upon commencement of the renewable fuels processes, which will 
become an integrated part of daily operations at the Rodeo Refinery. The purpose of the OMP is 
to prevent any offsite odors and effect diligent identification and remediation of any potential 
odors generated by the Project. The OMP shall outline equipment that is in place and procedures 
that facility personnel shall use to address odor issues, facility wide. The OMP would include 
evaluation of the overall system performance, identifying any trends to provide an opportunity for 
improvements to the plan, and updating the odor management and control strategies, as 
necessary. This plan would be retained at the facility for County or other government agency 
inspection upon request. 
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4.4 Biological Resources 

4.4.1 Introduction 
This section assesses the potential for the Project to result in significant impacts to biological resources, 
including terrestrial and aquatic species. Discussed are the physical and regulatory settings, the baseline 
for determining environmental impacts, the significance criteria used for determining environmental 
impacts, and potential impacts associated with Project construction and demolition, transitional phase, 
and operation and maintenance at the Rodeo Refinery. Also addressed is the Santa Maria Site and 
Pipeline Sites to the extent information is available and at a qualitative level of discussion.  

4.4.2 Environmental Setting 
The environmental setting includes a discussion of the regional setting, followed by a more detailed 
discussion of the biological resources present in the study area of each Project site. The Project study 
area includes a 1- to 3-mile radius around each Project site. For the Rodeo Refinery, the study area 
extends west to include vessel navigation channels leading to the Golden Gate and in San Francisco-San 
Pablo Bay.  

4.4.2.1 Regional Setting 

Rodeo Refinery 

The Rodeo Refinery is located in the Bay Area-Delta Bioregion in an unincorporated area of northwestern 
Contra Costa County (see Figure 3-1). The Bay Area-Delta Bioregion comprises a variety of natural 
communities that range from salt marshes to chaparral to oak woodlands. The Rodeo Refinery covers 
approximately 1,100 acres, including the approximately 495-acre, highly developed refinery complex 
(i.e., the Rodeo Site) in the northwest half of the property (north of I-80). The refinery property extends from 
San Pablo Bay at Davis Point, where the bay narrows at the entrance of Carquinez Strait, inland to the 
southeast, rising to about 300 feet in elevation toward its eastern edge. Generally, the parcel is bordered by, 
and partially includes hills to the north and east. The southwestern portion of the Rodeo Site features more 
gradually sloping hills and relatively level areas that continue south into the community of Rodeo. 

Santa Maria Site  

The Santa Maria Site is located on the Nipomo Mesa within the Central Coast region of San Luis Obispo 
County, between the cities of Arroyo Grande and Guadalupe. The region is gently rolling coastal plain that 
includes coastal scrub, beaches and sand dunes, aquatic areas (streams and lakes), agricultural uses, 
and developed areas. The region is bounded on the west by the Pacific Ocean and on the east by the 
Coast Range. The Santa Maria Site is bordered by rural and suburban residential uses on the north and 
northeast, agricultural uses on the south and southeast, and open space coastal scrublands on the west.  

Pipeline Sites 

The Pipeline Sites comprise four regional pipelines that traverse a variety of terrains between the coast 
and the San Joaquin Valley and between the San Francisco Bay area and the Elk Hills oilfield, including 
coastal plain, mountains, and river valleys. 

4.4.2.2 Local Setting 

The Rodeo Refinery is bordered by San Pablo Bay on the north and west, open land to the east and 
southeast, the NuStar Energy tank farm on the northeast, and the Bayo Vista residential area of Rodeo to 
the southwest (see Figures 3-1 through Figure 3-3). Land use in the study area of the Rodeo Refinery is 
characterized by a mix of land uses including undeveloped land (open space) and industrial, commercial, 
and residential uses (see Figure 4.11-1 in Section 4.11, Land Use). East of the refinery is Crockett Hills 
Regional Park, undeveloped land that is principally non-native grassland with patches of coastal scrub 
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and oak woodland. The portion of the Rodeo Refinery southeast of I-80 consists of hilly grasslands, 
coastal scrub, small stands of native trees, isolated seasonal ponds, and small patches of freshwater 
wetlands. The portion of the refinery property southeast of I-80 is largely undeveloped except for a tank 
farm immediately southeast of I-80 and the Carbon Plant in the southwest corner of the property. 

To the northeast, a strip of non-native grassland and coastal scrub a few hundred feet wide separates the 
refinery from the NuStar Energy terminal. To the southwest, a 300 to 600-foot buffer of mostly disturbed 
ruderal vegetation and non-native grassland separates the refinery from the residential Bayo Vista area. 
To the northwest, the Rodeo Refinery is bordered by San Pablo Bay, an estuary (a body of water in which 
seawater is diluted by freshwater) of the San Francisco Bay-Delta system formed by the mixing of 
freshwater from the Northern Sierra snowpack and the Central Valley and seawater from the Golden Gate  

Rodeo Site 

The Rodeo Site is currently covered by a mixture of impervious surfaces associated with process 
equipment, parking areas, roads, and other pervious surfaces. With the exception of the Marine Terminal, 
the Rodeo Site is largely dominated by industrial infrastructure or barren areas devoid of vegetation. Habitat 
types occurring within the Rodeo Site consist of barren and urban (developed habitats), tidal marsh (salt and 
brackish), freshwater wetlands, and ponds. The Marine Terminal and the railcar unloading racks are 
bordered by coastal scrub and estuarine open water.  

Carbon Plant Site 

The Carbon Plant Site, surrounded by grasslands, non-native tree plantings, and coastal scrub, is located 
at the base of a 300-foot-high slope that hosts freshwater seeps resulting in wetlands and relatively lush 
grasses along the east side of the facility. Several stands of non-native trees are planted throughout the 
area, primarily as a visual barrier on the south side of the facility. 

Rodeo Refinery Study Area 

The Rodeo Refinery has experienced continued development since (1896), and site assessments 
provided in Contra Costa County (1994, 2003, 2006, 2010, 2013) found relatively stable biological 
conditions from the period of 1994–2012. A review of aerial photographs (Google Earth 2021a) supports 
this assessment, and further asserts that the Rodeo Refinery remains relatively unchanged up to 2021. 
Biological surveys of the Rodeo Refinery vicinity conducted for previous projects have been reported in 
environmental documents including, the Draft Environmental Impact Report for the Unocal Corporation, 
Reformulated Gasoline Project (Contra Costa County 1994), the ConocoPhillips ULSD/Strategic 
Modernization Project Draft EIR (Contra Costa County 2003), the ConocoPhillips Rodeo Refinery Clean 
Fuels Expansion Project Draft EIR (Contra Costa County 2006), and the Draft Environmental Impact 
Report for the Phillips 66 Propane Recovery Project (Contra Costa County 2013). Data presented in the 
above-referenced studies were updated to reflect current conditions through a query of existing online 
databases that included the following:  

• California Estuary Portal (2021a, 2021b)—Benthic organisms and Fish Monitoring in the San 
Francisco Estuary;  

• California Natural Diversity Database (CNDDB) (CDFW 2021a); 

• California Department of Fish and Wildlife’s (CDFW’s) Bay-Delta Studies and Surveys and Fish 
Distribution Map online tool (CDFW 2021b); 

• NOAA Fisheries Protected Resources App (NOAA Fisheries 2020);  

• Point Blue Conservation Science‘s Whale Alert critical area maps, San Francisco (Point Blue 
Conservation Science 2021). 
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• US Fish and Wildlife Service (USFWS) Information for Planning and Consultation (IPaC) 
(USFWS 2021a) and Critical Habitat Portal (USFWS 2021b); 

• USFWS National Wetlands Inventory (NWI) online wetlands mapper (USFWS 2021c);  

• US Forest Service (USFS) Classification and Assessment with Landsat of Visible Ecological 
Groupings (CALVEG) dataset (USFS 2009, 2021);  

• San Francisco Estuary Institute (SFEI) and the Aquatic Science Center – EcoAtlas Eelgrass 
Survey GIS Data (SFEI 2017); and 

• Sanctuary Integrated Monitoring Network ([SIMoN] 2021) – Marine Mammals. 

A map of vegetation communities within the Rodeo Refinery and immediate surroundings was developed 
from the CALVEG dataset (USFS 2009, 2021). Seven CALVEG vegetation alliances were mapped within 
the Rodeo Refinery (Figure 4.4-1). The NWI current mapping and descriptions of riverine and wetland 
resources and eelgrass (Zostera marina) distribution data obtained from the EcoAtlas are shown on 
Figure 4.4-2.  

The CNDDB, USFWS Critical Habitat Portal and IPaC online databases, and NOAA Fisheries-protected 
resources online tool were queried for the Rodeo Refinery, plus a 3-mile buffer. All species generated 
from the literature review were compiled in a table and evaluated for their potential to occur in the Project 
study area.  

Following is a description of rankings assigned to each species. 

• None: The species has no potential to occur because of the lack of suitable habitat, and/or the 
Project study area is outside the species’ known or historical range. 

• Low: The elevation and/or habitat requirements for this species were not met, and/or the species 
has a very specific and limited distribution. Historical occurrences have been recorded and/or 
appropriate habitat for the species is available within the regional area (~5 to 10 miles); however, 
no recent occurrences have been recorded. 

• Moderate: Known historical occurrences and preferred habitat conditions for the species are 
present in the Project study area (<3 miles). However, either no suitable habitat exists or only 
poor quality habitat occurs within or in the immediate Project area. 

• High: The species is known to occur within the Project study area (recent or current recorded 
occurrences), and its preferred habitat conditions are present. 

• Known: The species has been observed within the Project study area during protocol-level 
surveys or during other surveys conducted in the vicinity of the Project. 

The nomenclature used in this section follows The Jepson Manual Vascular Plants of California (Baldwin et 
al. 2012) as updated by the Jepson eFlora (2021). Current listing status was taken from the CDFW-
maintained lists Special Vascular Plants, Bryophytes, and Lichens List (CNDDB 2021a) and Special 
Animals List (CNDDB 2021b). 
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Terrestrial Habitats 

The following subsections describe vegetation communities/habitats within the Rodeo Refinery; plant 
community descriptions follow USFS (2009), and wildlife habitat discussions reference the California 
Wildlife Habitat Relationships (CWHR) System (CDFW 2014; Mayer and Laudenslayer 1988) 
(Figure 4.4-1). CALVEG Alliances were cross walked with the Manual of California Vegetation (California 
Native Plant Society 2021; Sawyer et al. 2009); a list of corresponding vegetation alliances was compiled; 
and any California Sensitive Natural Communities (CDFW 2020) were identified. Natural communities 
with a state rarity ranking of S1 (critically imperiled), S2 (imperiled), or S3 (vulnerable) are considered 
sensitive by the CDFW (CDFW 2020).  

Developed Habitats: Urban or Developed (UB) 

As shown on Figure 4.4-1, one of the most abundant vegetation cover types mapped in the Rodeo 
Refinery is Urban (UB) or (e.g., developed), covering approximately 500 acres across the refinery 
property. This category applies to landscapes that are dominated by urban structures, residential units, or 
other developed land use elements (USFS 2009). The urban/developed cover class corresponds to the 
urban CWHR habitat type. Most of the Rodeo Site has been cleared of vegetation and is maintained for 
fire prevention purposes by a combination of structures, hardscapes, and sealcoat (an asphalt/latex/fiber 
product used to provide a growth-inhibiting surface cover). Unmaintained areas support scattered ruderal 
plant species (non-native weedy vegetation), but total plant cover in these areas is sufficiently sparse that 
these areas would be classified as developed. Developed areas provide little or no habitat for animals 
because of the high level of disturbance from refinery operations, large continuous areas lacking in 
vegetation and associated food resources, and numerous barriers to movement are likely to dissuade use 
by animals.  

Urban habitat consists of planted vegetation (i.e., landscaping including tree groves, street strips, shade 
tree/lawn, lawn, and shrub cover). At the Rodeo Site, this habitat is represented by eucalyptus 
(Eucalyptus spp.) planted around structures and along roads, a small grove of blue gum (E. globulus) on 
the east side of San Pablo Avenue, and other small areas of landscape vegetation around administration 
and office buildings. Similar plantings occur at the Carbon Plant Site to provide visual screening. While 
individual landscaped areas are of limited habitat value, the overall mosaic of landscaping can provide 
habitat of some value to common urban-adapted animal species such as rock dove (Columba livia), 
mourning dove (Zenaida macroura), house sparrow (Passer domesticus), and European starling (Sturnus 
vulgaris), all of which were observed at the Rodeo Refinery during previous evaluations. In addition, 
eucalyptus trees and groves can serve as roosts, perches, and nest sites for raptors, such as red-tailed 
hawk (Buteo jamaicensis) and other birds, including American crow (Corvus brachyrhynchos) 
(CDFW 2014; Mayer and Laudenslayer 1988).  

Annual Grasses and Forbs (HG) 

The dominant cover type across the Rodeo Refinery is mapped as Annual Grasses and Forbs (HG) 
(approximately 795 acres). Grasses and forbs generally occur beneath various oak species (Quercus 
spp.) but may occur within an overstory. Many exotic grasses are characteristic of this type, including 
species of wild oats (Avena spp.), various bromes (Bromus spp.), foxtail fescue (Vulpia myuros), and 
Kentucky Bluegrass (Poa pratensis). This alliance also includes perennial grasses that develop on 
course, well-drained soils occurring within sunny openings of forested savannas. In addition to the 
species mentioned above, savannas may also include more native sedges (Carex spp.), melic grass 
(Melica spp.), and limited occurrences of coastal sage scrub species such as California sagebrush 
(Artemisia californica) (USFS 2009). 

The cover type corresponds to the CWHR habitat type Annual Grassland. Many wildlife species use 
Annual Grasslands for foraging, but some require special habitat features such as cliffs, caves, ponds, or 
habitats with woody plants for breeding, resting, and escape cover. Characteristic reptiles that breed in 
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Annual Grassland habitats include the western fence lizard (Sceloporus occidentalis), common garter 
snake (Thamnophis sp.), and western rattlesnake (Crotalus oreganus oreganus) (Basey and Sinclear 
1980). Mammals typically found in this habitat include the black-tailed jackrabbit (Lepus californicus), 
California ground squirrel (Otospermophilus beecheyi), Botta's pocket gopher (Thomomys bottae), 
western harvest mouse (Reithrodontomys megalotis), California vole (Microtus californicus), badger 
(Taxidea taxus), and coyote (Canis latrans ochropus) (White et al. 1980). Common birds known to breed 
in Annual Grasslands include the burrowing owl (Athene cunicularia), short-eared owl (Asio flammeus), 
horned lark (Eremophila alpestris), and western meadowlark (Sturnella neglecta) (Verner et al. 1980). 
This habitat also provides important foraging habitat for the turkey vulture (Cathartes aura), northern 
harrier (Circus cyaneus), American kestrel (Falco sparverius), black-shouldered kite (Elanus axillaris), and 
prairie falcon (Falco mexicanus) (CDFW 2014; Mayer and Laudenslayer 1988). 

Coyote Brush Alliance (CK) and Chamise Alliance (CA) 

CALVEG maps two scrub/chaparral communities within the Rodeo Refinery—Coyote Brush Alliance and 
Chamise Alliance (approximately 42 and 11 acres, respectively). These alliances occur primarily along 
the north and east edges of the Rodeo Refinery property. Coyote brush (Baccharis pilularis) is a shrub 
that colonizes moist sites after disturbances and may compete successfully with other shrubs. Coyote 
brush dominates this alliance and occurs in mixtures with other species such as California sagebrush, 
coast live oak (Quercus agrifolia), chamise (Adenostoma fasciculatum) and annual species of grasses 
such as Bromus spp. (USFS 2009); subdominants include poison oak (Toxicodendron diversilobum), 
California buckeye (Aesculus californicus), willow (Salix spp.), cow parsnip (Heracleum maximum), and 
pearly everlasting (Gnaphalium sp.). The Chamise Alliance is characterized by relatively pure areas of 
chamise that often develop on sites that are harsher in terms of having shallow soils, are more xeric, or 
have sunnier environments (e.g., south facing slopes) (USFS 2009). Coastal scrub habitats support a 
number of small animals such as California ground squirrel, common upland bird species, common garter 
snake, and western fence lizard. The corresponding CWHR habitat types include Coastal Scrub and 
Chamise-Redshank Chaparral.  

Coast Live Oak (QA) and Blue Oak (QD) 

Coast Live Oak and Blue Oak Alliances occupy approximately 6 and 17 acres, respectively, across the 
Rodeo Refinery. These alliances are dominated by native trees, including coast live oak and blue oak 
(Quercus douglasii), and form dense woodlands or open savanna-like woodlands. Understories vary from 
annual grasslands to shrub-dominated stands of chaparral or coastal sage scrub. Corresponding CWHR 
wildlife communities include Coastal Oak Woodland and Blue Oak Woodland. 

Terrestrial Species 

Numerous animal species, particularly waterfowl and shorebirds such as double-crested cormorant 
(Phalacrocorax auritus), snowy egret (Egretta thula), great blue heron (Ardea herodias), and mallard 
(Anas platyrhynchos), use these wetland habitat types for foraging and resting and have been observed 
at the refinery property. Colonies of double-crested cormorants are scattered throughout the Bay Area. 
Rauzon et al. (2019) documented 31 colonies that have existed over the past 40 years including two on 
navigational aids north of the Rodeo Refinery near Mare Island (although it is not clear whether either of 
those colonies is still active). Brake et al. (2014) found 17 pairs of ospreys nesting at four sites on either 
side of the Carquinez Strait, including two pairs in the vicinity of Rodeo. 

A few animal species are adapted, and more or less restricted, to the northern coastal salt marsh habitat 
type, including the salt marsh harvest mouse (Reithrodontomys raviventris), Ridgeway rail (Rallus 
longirostris obsoletus), and black rail (Laterallus jamaicensis coturniculus), although none of these three 
species is known to inhabit the marshes at the Rodeo Site.  
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The CWHR reports numerous species that use mature blue oak woodland habitat including 2 species of 
amphibians and reptiles, 57 species of birds, and 10 species of mammals. Coastal oak woodlands 
provide habitat for a variety of wildlife species. Barrett (1980) reports that at least 60 species of mammals 
may use oaks in some way. Verner and Boss (1980) and Verner et al. (1980) report 110 species of birds 
observed during the breeding season in California habitats where oaks form a significant part of the 
canopy or subcanopy. Quail (Callipepla californica), turkeys (Meleagris californica), squirrels (Sciurus spp. 
and Otospermophilus spp.), and deer (Odocoileus hemionus californicus) depend on acorns in fall and 
early winter. Acorns buried by scrub jays (Aphelocoma californica), yellow-billed magpies (Pica nutalli), 
western gray squirrels (Sciurus griseus), and California ground squirrels (Otospermophilus beecheyi) are 
more likely to germinate because they root better and are less likely to be eaten (CDFW 2014; Mayer and 
Laudenslayer 1988). 

Aquatic Habitats 

The Rodeo Refinery is located adjacent to San Pablo Bay, which is one of the north bays of the San 
Francisco Estuary. Within the refinery’s boundaries are 9.2 acres of Freshwater Emergent Wetland, 
6.9 acres of Freshwater Pond, 2 acres of coastal salt marsh, 24.4 acres of Riverine wetlands, 9.7 acres of 
tidal flats, and 20 acres of bay waters (mapped as Estuarine and Marine Deepwater Wetland) 
(USFWS 2021c). Several of these areas were not shown in mapping by CALVEG, but they are depicted 
in Figure 4.4-2. Figure 4.4-2 also depicts 18.8 acres of eelgrass (Zostera marina) mapped in 2014 
(SFEI 2017). Wetlands are afforded protection by several federal and state regulations, including the 
Clean Water Act (CWA), Porter-Cologne Water Quality Control Act, California Fish and Game Code, and 
State Wetland Conservation Policy (Executive Order [EO] W-59-93). Eelgrass is a special aquatic site 
under the CWA and a Habitat Area of Special Concern under the Magnuson-Stevens Fishery 
Conservation and Management Act because of its nursery function for numerous fish species. The 
aquatic habitats within the Rodeo site and study area are described below.  

Freshwater, Brackish and Riverine Wetlands 

Freshwater wetland habitat exists in Rodeo Refinery’s storm water detention basins (i.e., ponds) and 
ephemeral drainage channels located in the southwestern part of the Rodeo Site and west of the Carbon 
Plant. Intermittent drainage channels carry runoff from the undeveloped area east of I-80 into San Pablo 
Bay. Stormwater drainage from the Rodeo Site is directed to the refinery’s wastewater treatment plant.  

Three stormwater basins are found within the Rodeo Refinery—two in the southwest part of the Rodeo 
Site (ponds 2.45 acres and 2.42 acres) and one immediately west of the Carbon Plant (1.61 acres). The 
lined basins are permitted as part of refinery operations and do not discharge to groundwater or surface 
water. Freshwater emergent wetlands (0.59, 0.1, and 0.31 acre) are mapped along the margins of two of 
the basins.  

Intermittent stream channels and small freshwater wetlands exist throughout the Rodeo Refinery. This 
habitat type is dominated by perennial, emergent herbaceous plants such as bulrush (Scirpus spp.), 
cattail (Typha spp.), rushes (Juncus spp.), and sedges (Carex spp.). 

Small amounts of northern coastal salt marsh occur along the western edge of the Rodeo Site near the 
outer border of a retention pond, which is part of the untreated saltwater transport and storage system 
used in refinery cooling processes. Northern coastal salt marsh is dominated by halophytic (salt-tolerant) 
vegetation such as pickleweed (Salicornia spp.), saltgrass (Distichlis spicata), and alkali heath 
(Frankenia salina). 

A small (approximately 2-acre) salt marsh is located near the northern edge of the Rodeo Refinery on the 
landward side of the railroad tracks (Figure 4.4-2). The marsh is approximately 1,200 feet from the 
hydrogen plant (U-110), the closest location that would experience construction activities associated with 
re-purposing existing equipment, and approximately 3,500 feet from the site of the proposed pre-



Rodeo Renewed Project 
Draft Environmental Impact Report 

October 2021 Biological Resources   4.4-93 

treatment and off-gas treatment units, the nearest Project elements that would constitute new 
construction. A small salt marsh/tidal flat area also is located approximately 0.3 mile west of the Rodeo 
Refinery, at Lone Tree Point (Figure 4.4-2).  

Open Water, Tidal Flats, and Eelgrass  

San Pablo Bay is relatively shallow, averaging less than 10 feet mean lower low water (MLLW) in depth in 
most areas except the navigational channel, which is maintained to a water depth of 35 feet MLLW. 
Salinity in San Pablo Bay can vary from nearly freshwater conditions following river outflows to polyhaline 
(18 to 30 practical salinity units). Subtidal bottom sediments are variable with differing percentages of 
sand and fines (silts and clays); generally, sandier sediment is found along the eastern portion of the 
navigation channel and in the maneuvering area, closer to where high-energy currents flow out of the 
Carquinez Strait (URS Group 2015). 

The Rodeo Site includes approximately 20 acres of San Pablo Bay and 10 acres of tidal flat along its 
western boundary (identified as Estuarine and Marine Deepwater and Estuarine and Marine Wetland, 
respectively on Figure 4.4-2). Although not mapped, the shoreline of the refinery is reinforced with 
rock riprap.  

As shown on Figure 4.4-2, approximately 19 acres of eelgrass is mapped within the open water area of 
the Rodeo Site based on bay-wide mapping conducted in 2014. Eelgrass may vary in extent both 
seasonally and from year to year. It is assumed for baseline conditions that eelgrass exists at some 
density throughout the indicated mapped area.  

Eelgrass primarily occurs along the eastern shoreline of San Pablo Bay. Approximately 73 acres was 
mapped within a 1 mile radius of the Rodeo Refinery in 2014. The total amount of eelgrass in San Pablo 
Bay varied between 1,514 acres in 2004 to 2,330 acres in 2014 (SFEI 2017). The largest eelgrass bed 
occurs between Pinole Point and Point San Pablo to the southwest. Animals associated with these 
aquatic habitats are briefly described below.  

Aquatic Species 

Benthic Invertebrates 

Invertebrates, such as crustaceans, mollusks and worms live within sediments of intertidal mud flats and 
beaches, and bay-bottom sediments. These organisms also occupy rocky substrate and artificial 
substrates habitats (docks, pilings, riprap). Invertebrates are an important food source for fish and birds. 

Benthic (bottom-dwelling) invertebrate assemblages in the San Francisco Estuary vary primarily with 
salinity and sediment conditions (Petersen and Vayssières 2010; Thompson and Lowe 2000; Thompson 
et al. 2012). Generally, marine influenced waters in the central San Francisco Bay support the highest 
number of species and the numbers decrease along a decreasing salinity gradient upstream. Generally, 
mixed fine-sand substrates support more species and higher abundance, and very sandy sediments have 
much fewer taxa (Thompson et al. 2012). Benthic assemblages in San Pablo Bay may include more taxa 
during dry versus wet years (Petersen and Vayssières 2010).  

Between 2017 and 2019, a total of 36 to 45 taxa benthic invertebrates were identified in San Pablo Bay 
(California Estuary Portal 2021a). The most abundant included amphipod and cumacean crustaceans 
(Ampelisca abdita and Nippoleucon hinumensis, respectively) and overbite clam (Corbula amurensis, 
formerly Potamocorbula corbula). Other relatively common taxa included other amphipod crustaceans 
(Ampelisca lobata, Monocorophium acherusicum), polychaete worms (Glycinde armigera, Heteromastus 
filiformis, Pseudopolydora kempi, Streblospio benedicti), Asian date mussel (Musculista senhousia), and 
phoronid (Phoronopsis harmeri). All these species are non-native to the bay except for the polychaete G. 
armigera and the phoronid.  
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Recreationally important invertebrates include brown crab (Romaleon antennarium), red crab (Cancer 
productus), yellow crab (Metacarcinus anthonyi), bay shrimp (Cragon franciscorum), ghost shrimp 
(Neotrypaea californiensis), blue mud shrimp (Upogebia pugettensis), various clams, California and bay 
mussels (Mytilus californianus, M. trossulus), and scallops (CDFW 2021c).  

Fish 

More than 40 species of fish may occur in San Pablo Bay; the assemblage at a given time depends on a 
variety of factors, including seasonal reproductive periods, migration patterns, habitat requirements, life 
history, and physiological tolerances (e.g., salinity, temperature).  

Between 2017 and 2019, a total of 27 fish species were caught with trawls in San Pablo Bay, although 
species number varied from 13 to 23 species per year (California Estuary Portal 2021b; CDFW 2021b). 
The most abundant species was northern anchovy (Engraulis mordax). Relatively common fish species 
(collected each year) included American shad (Alosa sapidissima), longfin smelt (Spirinchus thaleichthys), 
Plainfin midshipman (Porichthys notatus), and striped bass (Morone saxatilis).  

The fish assemblages included several anadromous species, including Chinook salmon (Oncorhynchus 
tshawytscha), steelhead (Oncorhynchus mykiss irideus), green sturgeon (Acipenser medirostris), longfin 
smelt, and introduced American shad and striped bass. Fish common to bays and estuaries included bay 
goby (Lepidogobius lepidus), the introduced Shokihaze goby (Tridentiger barbatus) and yellowfin goby 
(Acanthogobius flavimanus), jacksmelt (Atherinopsis californiensis), Sacramento splittail (Pogonichthys 
macrolepidotus), topsmelt (Atherinops affinis), Pacific staghorn sculpin (Leptocottus armatus), shiner 
perch (Cymatogaster aggregata), bat ray (Mylobatis californica), and leopardshark (Triakis semifasciata). 
The fish assemblages also included marine fish that spawn in bays or nearshore and early life stages use 
estuaries as nursery habitats, such as California halibut (Paralichthys californicus), California tonguefish 
(Symphurus atricauda), English sole (Pleuronichthys vetulus), northern anchovy, Pacific herring (Clupea 
pallasi), Plainfin midshipman, speckled sanddab (Citharichthys stigmateus), starry flounder (Platichthys 
stellatus), and white croaker (Genyonemus lineatus). Pacific sardine (Sardinops sagax), which is a wide 
ranging marine schooling fish that often spawns nearshore, also was collected.  

Other fish that may have transient occurrence during migration include the anadromous Pacific lamprey 
(Lampetra tridentata) and western river lamprey (Lampetra ayresi), which were collected during the same 
surveys downstream of San Pablo Bay (CDFW 2021b).  

Marine Mammals 

California sea lions (Zalophus californianus) and harbor seals (Phoca vitulina richardii) are known to occur 
in San Pablo Bay (Dubois and Danos 2017; Dubois and Harris 2015). The largest haul outs for these 
species occur in Central San Francisco Bay. All marine mammals are protected under the Marine 
Mammal Protection Act. Additional species with the potential to occur in navigation channels, shipping 
lanes outside the bay, or within the projected large oil spill trajectories modeled for this Project are 
described under the special-status species section below.  

Non-Indigenous Aquatic Species 

San Pablo Bay and the San Francisco Estuary are listed as impaired waterbodies due to, among other 
issues, invasive species (SWRCB 2021). Exotic species that grow and reproduce quickly, and spread 
aggressively, with potential to cause harm, are given the label “invasive.” Invasive species pose serious 
threats of ecosystem disruption through a variety of means, including differential predation, out-competing 
native species, physical displacement of native organisms, and altering trophic food webs. San Francisco 
Bay Estuary has been described as one of the most invaded ecosystems in the world with more than 250 
species identified as not being native and an additional 125 cryptogenic (species that are neither clearly 
native or exotic) (Cohen and Carlton 1998; Cohen and Laws 2000). Nonindigenous (non-native, exotic) 
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aquatic species dominate many parts of the San Francisco Bay, to the extent that in some locations no 
native species can be found. The species have been introduced by a variety of mechanisms, including 
past intentional introductions (for food, sport or other reasons), as “hitchhikers” with other released 
organisms (aquaculture, bait, stocking), and with shipping (fouling attached to the hulls of ships, 
discharge of ballast water).  

A total of 15 to 20 exotic and 4 to 14 cryptogenic invertebrate species have been documented at three 
locations surveyed in San Pablo Bay, including Rodeo Marina, Point San Pablo Yacht Harbor, and Port 
Sonoma (Cohen et al. 2005). The exotic species included a variety of invertebrate species including, 
amphipod, cumacean, decapod, and isopod crustaceans (e.g., Corophium alienense, Grandidierella 
japonica, Melita nitida, N. hinumensis, Palaemon macrodactylus, Iais californica, Pseudosphaeroma 
campbellensis, Sphaeroma quoianum, Synidotea laevidorsalis); several mollusks (Gemma, Ilyanassa 
obsolete, Macoma petalum, M. senhousia); polychaete worms (Ficopomatus enigmaticus, Neanthes 
succinea, Pseudopolydora spp., S. benedicti); several species of other phyla including, acideans (Molgula 
manhattensis); bryozoans (Anguinella palmata, Bowerbankia gracilis, Conopeum cf. tenuissimum, 
Cryptosula pallasiana); cnidarians (Diadumene spp., Garveia franciscana, Gonothyraea loveni, Obelia 
longissima); and sponges (Clathria prolifera, Halichondria cf. bowerbanki, Haliclona cf. loosanofi, 
Prosuberites sp.). 

Prominent examples of invasive species in the San Francisco-San Pablo Bay Estuary include European 
green crab (Carcinus maenas), Chinese mitten crab (Eriocheir sinensis), and the overbite clam (Corbula 
amurensis) (California Department of Fish and Game 2001). Green crabs have been linked to loss of 
eelgrass beds in San Francisco Bay (Matheson et al. 2016). Chinese mitten crabs have had an explosive 
population increase in San Francisco Bay, competing with native species for food resources and resulting 
in bank erosion (Rudnick et al. 2000). Altered food web dynamics in the San Francisco Estuary caused by 
the invasion of the overbite clam has been linked to reductions in plankton and changed fish diets and 
declines in fish abundance (Freyer et al. 2003; Kimmerer et al. 1994; Mac Nally et al. 2010).  

Invasive fish species collected in San Pablo Bay during recent surveys included American shad, striped 
bass, Shokihaze goby, and yellowfin goby (CDFW 2021b).  

Federal and State Special-Status Species  

Special-status species are defined as any plant or animal species protection by a federal or state agency. 
Federally listed species granted status by the USFWS under the federal Endangered Species Act (ESA) 
include federal threatened (FT), endangered (FE), proposed federal threatened or endangered (FPT, 
FPE), candidate (FC), or species proposed for delisting (FPD). California state special-status species are 
granted status by the CDFW under the California ESA and include California state threatened (ST), 
endangered (SE), state candidate for listing as endangered or threatened (SCE, SCT), state candidate for 
delisting (SCD), and rare plant species (SR). 

Pursuant to CEQA guidelines (Section 15380), special-status plant species are also defined as those 
species identified by the California Native Plant Society’s California Rare Plant Rank (CRPR) rating 
system as rare, threatened, or endangered plants in California and includes the following CRPRs: 

• 1A: Presumed extirpated in California and either rare or extinct elsewhere; 

• 1B: Rare, threatened, or endangered in California and elsewhere;  

• 2A: Presumed extirpated in California, but common elsewhere); and 

• 2B: Rare, threatened, or endangered in California, but common elsewhere; 

• 3: Review List—plants about which more information is needed; and 

• 4: Watch List—plants of limited distribution. 
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Species also given consideration as special-status per Section 15380 of the CEQA Guidelines include 
species listed by the CDFW as California Species of Special Concern (SSC) or Watch List (WL) species, 
CDFW Fully Protected Species (CFP), and/or any other species tracked by the CNDDB in its quarterly 
Special Animals List (CNDDB 2021b). 

Special Status Terrestrial Species 

Table 4.4-7 at the end of this section tabulates special-status species known to occur within the study 
area of the Rodeo Refinery or with potential to be affected by Project activities. 

Special-Status Aquatic Species  

Special status aquatic invertebrates, fish, and sea turtles included on Table 4.4-7 have the potential to 
occur within San Pablo Bay, navigation channels between the Marine Terminal and San Francisco Bay, 
or the offshore traffic separation scheme (TSS)35 shipping lanes on approach to the bay. Special status 
aquatic invertebrates, fish, and sea turtles included on Table 4.4-7 have the potential to occur within San 
Pablo Bay, navigation channels between the Marine Terminal and San Francisco Bay, or the offshore 
TSS shipping lanes on approach to the bay. Additionally, special status marine mammals that may occur 
within the modeled large oil spill trajectories for the Project (Appendix C, Maritime Risk Assessments) are 
listed on Table 4.4-8 located at the end of this section.  

Threatened or endangered fish species with the potential to occur in San Pablo Bay include the delta 
smelt (Hypomesus transpacificus), longfin smelt, green sturgeon southern distinct population segment 
(DPS), Chinook salmon Sacramento River winter-run evolutionary significant unit (ESU) and Central 
Valley spring-run ESU, and steelhead Central Valley DPS and Central California Coast DPS. California 
species of special concern with the potential to occur include Chinook salmon Central Valley fall and late 
fall-run DPSs, Pacific lamprey, western river lamprey, Sacramento splittail, and white sturgeon 
(Acipenser transmontanus). 

Invertebrate species with the potential to occur on the outer coast within the Project region include the 
endangered black abalone (Haliotis cracherodii) and California species of special concern pinto abalone 
(H. kamtschatkana). The tidewater goby is known to occur in Rodeo Lagoon, which has its ocean inlet on 
the coast. Green sea turtle (Chelonia mydas) and Leatherback turtle (Dermochelys coriacea) have the 
potential to occur offshore.  

California sea lions and harbor seals may frequent San Pablo Bay. The endangered humpback whale 
(Megaptera novaeangliae), gray whale (Eschrichtius robustus) and harbor porpoise (Phocoena 
phocoena) have been observed in the main entrance channel and central San Francisco Bay during the 
past five years.  

An identified biologically important area for foraging marine mammals occurs offshore (Calambokidis et 
al. 2015) that overlaps the Traffic Separation Scheme shipping lanes, precautionary area, and approach 
to San Francisco Bay. Marine mammal observations in the past five years within this area included 
endangered blue (Balaenoptera musculus), fin (B. physalus), and humpback whales; gray and minke 
whales (B. acutorostrata); northern right whale dolphin (Lissodelphis borealis), Risso’s dolphin (Grampus 
griseus), and harbor porpoise (Point Blue Conservation Science 2021).  

Occasional sightings in this same offshore area during 2013 to 2016 included killer whale (Orcinus orca), 
coastal bottlenose dolphin (Tursiops truncates), Pacific white-sided dolphin (Lagenorhynchus 
obliquidens), short-beaked common dolphin (Delphinus delphis), and Dall’s porpoise (Phocoenoides dalli) 

 
35  A traffic separation scheme (or TSS) is a maritime traffic-management route-system ruled by the International Maritime 

Organization. The traffic-lanes indicate the general direction of the ships in that zone; ships navigating within a TSS all sail in the 
same direction or they cross the lane in an angle as close to 90 degrees as possible. Traffic separation schemes are used to 
regulate the traffic at busy, confined waterways or around capes. Within a TSS, there is normally at least one traffic-lane in each 
main-direction, turning-points, deep-water lanes and separation zones between the main traffic lanes. 

https://en.wikipedia.org/wiki/Maritime_transport
https://en.wikipedia.org/wiki/International_Maritime_Organization
https://en.wikipedia.org/wiki/International_Maritime_Organization
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(Point Blue Conservation Science 2021). Two sightings of sperm whale (Physeter macrocephalus) were 
reported more than 10 miles from the shipping lanes, one in 2001 within the Cordell Bank National Marine 
Sanctuary and one in 2005 offshore the boundaries of the Greater Farallones National Marine Sanctuary 
(Point Blue Conservation Science 2021). 

Other pinnipeds with the potential to occur within the region include Steller sea lion (Eumetopias jubatus), 
northern elephant seal (Mirounga angustirostris), and northern fur seal (Callorhinus ursinus). These 
species would be expected primarily in coastal waters outside the bay but may have the potential to enter 
the bay during El Niño conditions. There have been rare sightings in last decade of the threatened 
Guadalupe fur seal (Arctocephalus townsendi) at the Farallon Islands (NMFS 2020a) and of southern sea 
otter (Enhydra lutris nereis) in San Francisco Bay. Endangered leatherback turtles (Demochelys coriacea) 
and threatened green sea turtles (Chelonia mydas) have a potential to occur offshore in the vicinity of the 
Traffic Separation Scheme shipping lanes.  

Designated Critical Habitat for Special Status Species 

The USFWS designated critical habitat within the Rodeo Refinery study area includes two plants, one 
amphibian, and one reptile: Contra Costa goldfields (Lasthenia conjugens), soft bird’s-beak (Chloropyron 
molle ssp. molle), California red-legged frog (Rana draytonii), and Alameda whipsnake (=striped racer) 
(Masticophis lateralis euryxanthus). Critical habitat for the above species is shown in Figure 4.4-3; the 
only designated critical habitat mapped within the Rodeo Refinery is for Contra Costa goldfields, mapped 
within grasslands immediately adjacent to the Carbon Plant Site.  

NMFS or USFWS designated critical habitat in San Pablo Bay includes green sturgeon southern DPS, 
Chinook salmon Sacramento River-winter run ESU, Chinook salmon Central Valley spring-run ESU, and 
steelhead Central Valley DPS and Central California Coast DPS (Figure 4.4-4). 

Critical habitat designated in the Traffic Separations Scheme shipping lanes outside San Francisco Bay 
include green sturgeon southern DPS, leatherback turtle, humpback whale Central American and Mexico 
DPS, and killer whale southern resident DPS. Additional critical habitat along the coast within the 
modeled large oil spill trajectories include black abalone and tidewater goby. 
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Figure 4.4-3:  CNDDB Occurrences and Critical 
Habitat within 1 and 3-Miles of the Rodeo Refinery
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1, Carquinez goldenbush
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6, fragrant fritillary
7, Jepson's coyote-thistle
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14, cackling goose
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27, salt-marsh harvest mouse
28, saltmarsh common yellowthroat
29, San Francisco dusky-footed
woodrat
30, San Pablo song sparrow
31, Suisun song sparrow
31, Suisun shrew
32, western bumble bee
33, western pond turtle
34, yellow-headed blackbird
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Special Aquatic Sites 

Special aquatic sites are a subset of waters of the United States regulated under the CWA that are large 
or small areas possessing special ecological characteristics of productivity, habitat, wildlife protection, or 
other important and easily disrupted ecological values. Special aquatic sites include wetlands, mud flats 
and vegetated shallows (described above), riffle and pool complexes (occur in tributaries that drain to the 
San Francisco Estuary), coral reefs (not applicable here), and sanctuaries and refuges. 

The San Pablo Bay National Wildlife Refuge, a 13,000-acre expanse of brackish marsh, is located on the 
north shore of San Pablo Bay in Napa, Sonoma, and Solano Counties. While the refuge is approximately 
4 miles north of the Rodeo Refinery, its main hydraulic connection with San Pablo Bay, the Napa River, 
meets the bay approximately 1 mile northeast of the Rodeo Refinery’s Marine Terminal. The refuge is 
notable as a major stopover for migratory waterfowl. The San Francisco Bay National Estuarine Research 
Reserve, which includes China Camp, is located on the west shoreline of San Pablo Bay more than 
10 miles from the Marine Terminal. Special aquatic sites in the region of the Rodeo Site are shown on 
Figure 4.4-4.  

The Traffic Separation Scheme shipping lanes approaching the bay cross three marine sanctuaries: 
Cordell Bank National Marine Sanctuary, Greater Farallones National Marine Sanctuary, and Monterey 
Bay National Marine Sanctuary. 

Essential Fish Habitat  

The Magnuson-Stevens Fishery Conservation and Management Act defines essential fish habitat as 
“those waters and substrate necessary to fish for spawning, breeding, feeding, or growth to maturity.” The 
entire San Francisco Estuary is an essential fish habitat of particular concern for fish managed under two 
federal Fishery Management Plans: Pacific Groundfish, and Salmon. Other essential fish habitats of 
particular concern include seagrass (including eelgrass) within San Pablo and San Francisco Bays, and in 
coastal waters of the region: seagrass, canopy kelp and rocky reefs.  

Significant Ecological Resource Areas  

The Conservation Element of the Contra Costa General Plan (Contra Costa County 2010) lists several 
significant ecological resource areas. Lone Tree Point is located on the shoreline of San Pablo Bay 
approximately 0.75 mile southwest of the Rodeo Refinery. This area has stratified cliff faces that 
demonstrate the underlying trend of coastal uplift, including fossiliferous strata with marine-life fossils 
such as clams and oysters. 

Other significant ecological resource areas outside the 4-mile Project vicinity include Point Pinole, Mouth 
of Point Pinole Creek, San Pablo Creek and Wildcat Creek Marshes, and San Pablo Ridge. These 
significant ecological resource areas in the region of the Rodeo Site are shown on Figure 4.4-4. 
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4.4.2.3 Santa Maria Site 

The Santa Maria Site is located just west of California Route 1 and south of the town of Arroyo Grande in 
southern San Luis Obispo County (see Figure 3-4). The facility was built in 1955, and occupies 
approximately 1,600 acres, much of which is undeveloped open space, surrounded by undeveloped land 
and by commercial, industrial, recreational, agricultural, and residential uses.  

The Santa Maria Site study area was surveyed for biological resources in support of a previous project 
(San Luis Obispo County 2015); a review of historic aerial photography indicates no substantial changes 
in vegetation or land use since 2014 (San Luis Obispo County 2015; Google Earth 2021b). The following 
section is adapted from San Luis Obispo County (2015) and augmented, as needed, with a current 
literature search including the CNDDB (CDFW 2021a), NWI (USFWS 2021c), IPaC (USFWS 2021a) and 
the Critical Habitat Portal (USFWS 2021b). Methods for the literature review were similar to those 
described for the Rodeo Refinery (Section 4.1.2.2). CALVEG vegetation mapping was not available for 
the Santa Maria Site study area (USFS 2009, 2021); therefore, vegetation descriptions follow the Manual 
of California Vegetation (Sawyer et al. 2009) as described in San Luis Obispo County (2015). 

Terrestrial Habitats 

The Santa Maria Site consists of a refinery complex and an adjacent petroleum coke storage and 
shipment facility. The refinery complex is intensely developed with equipment, parking lots, and support 
buildings. The complex is unvegetated, the surfaces consisting of a mixture of hardscape and sealcoat. 
The petroleum coke facility on the south side of the site is also unvegetated, being entirely covered with 
petroleum coke, sand, and hardscape. The undeveloped portion of the Santa Maria Site is vegetated 
chiefly by coastal scrub assemblages and non-native grasses. A few trees are present within the Santa 
Maria Site, notably a row of eucalyptus and isolated stands of Monterey pine, but in general the non-
developed area of the Santa Maria Site is characterized by non-native perennial grasses and shrubs. No 
Project activities (i.e., demolition) would occur in these non-developed areas of the Santa Maria Site.  

Vegetation mapping was completed in a portion of the Santa Maria Site by Arcadis in 2013 (San Luis 
Obispo County 2015). Vegetation communities characteristic of coastal dunes; Lupinus chamissonis–
Ericameria ericoides Shrubland Alliance (silver dune lupine-mock heather scrub, and Baccharis pilularis 
Shrubland Alliance (coyote brush scrub) (Sawyer et al. 2009) occupy the undeveloped portion of the 
Santa Maria Site and surrounding area. Dominant native shrubs include mock-heather (Ericameria 
ericoides), silver dune lupine (Lupinus chamissonis), coyote bush, and black sage (Salvia mellifera). 
Silver dune lupine-mock heather scrub is consistent with the Central Dune Scrub vegetation type (Holland 
1986), which is tracked by the CNDDB as a sensitive natural community. The Lupinus chamissonis–
Ericameria ericoides Shrubland Alliance is also listed as a California Sensitive Community, and has a 
state rarity ranking of S2 (imperiled) (CDFW 2020). 

Colonization and invasion by non-native invasive species such as perennial veldt grass (Erharta 
calycina), ice plant (Carpobrotus edulis and C. chilensis), and wild mustard species (Brassica spp.) is 
common throughout Central Coast dune habitats. The result is a more degraded or ruderal form of dune 
scrub; these degraded habitats are most common in and adjacent to developed areas, such as the 
refinery complex and coke storage facility. Areas that are completely dominated by ice plant may be best 
described by the Carpobrotus edulis or Other Ice Plants Semi-Natural Herbaceous Stands (Sawyer et al. 
2009). Likewise, areas dominated by perennial veldt grass may provide habitat more functionally 
equivalent to a perennial grassland, although no suitable grass-dominated association has been 
described by Sawyer et al. (2009).  
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Aquatic Habitats 

Aquatic resources mapped within Santa Maria Site boundary include Freshwater Emergent Wetlands and 
Freshwater Forested/Shrub Wetlands (USFWS 2021c). Immediately south of the refinery is an area 
(1.47 acres) colonized by arroyo willow (Salix lasiolepis) associated with a storm water retention basin. 
NWI also maps a Freshwater Emergent Wetland (2.7 acres) in this area. East of the refinery are five 
additional shrub dominated wetlands (8.43, 5.45, 1.84, 1.72, 0.97 acres) with associated Freshwater 
Emergent Wetlands (1.41 and 4.59 acres). Shrub dominated wetlands can be classified under the Salix 
lasiolepis Shrubland Alliance (Arroyo willow thickets) while emergent wetlands are likely dominated by 
sedge (Carex spp.) or rush (Juncus spp.) species and would likely be classified as Juncus arcticus (var 
balticus, mexicanus) Herbaceous Alliance (Baltic and Mexican rush marshes) (Sawyer et al. 2009). Just 
south of the Santa Maria Site, Oso Flaco Creek and its tributaries support willow-riparian habitat and 
would likewise be considered jurisdictional wetlands, as well as sensitive habitat. 

The variety of habitats in the area supports diverse animal life. The trees in the area provide perches for 
raptors such as great horned owls (Bubo virginianus) and food for woodpeckers, jays, squirrels, and deer 
(San Luis Obispo County 2015). 

Significant Ecological Areas 

Several important habitats occur in the study area of the Santa Maria Site, including the ODSVRA 
approximately 1.5 miles west, Rancho Guadalupe Dunes Preserve 5 miles south, and Black Lake 
Canyon, approximately 1 mile north of the site. The Rancho Guadalupe Dunes Preserve is pristine dune 
habitat that supports nesting habitat for two endangered bird species (snowy plover [Charadrius 
alexandrines] and California least tern [Sternula antillarum browni]). Black Lake Canyon provides riparian 
habitat that supports a number of rare plant and wildlife species including the threatened California red-
legged from (Rana draytoni). Oso Flaco Lake Natural Area (located within the ODSVRA), includes dune 
habitat, chapparal, and a small freshwater lake providing important nesting habitat for a variety of 
migratory bird species (San Luis Obispo County 2015).  

Special-status Terrestrial Species 

The Santa Maria Site study area provides suitable habitat for approximately 20 special-status plant 
species:  

• aphanisma (Aphanisma blitoides) – CRPR 1B.2 

• Davidson’s saltscale (Atriplex serenana var. davidsonii) – CRPR 1B.2 

• coastal goosefoot (Chenopodium littoreum) – CRPR 1B.2 

• straight-awned spineflower (Chorizanthe rectispina) – CRPR 1B.3 

• surf thistle (Cirsium rothophilum) – ST, CRPR 1B.2 

• Gaviota tarplant (Deinandra increscens subsp. villosa) – FE, SE, CRPR 1B.1 

• dune larkspur (Delphinium parryi subsp. blochmaniae) – CRPR 1B.2 

• Blochman’s leafy daisy (Erigeron blochmaniae) - CRPR 1B.1 

• suffrutescent wallflower (Erysimum suffrutescens) – CRPR 4.2 

• mesa horkelia (Horkelia cuneata subsp. puberula) – CRPR 1B.1 

• Kellogg’s horkelia (Horkelia cuneata subsp. sericea) – CRPR 1B.1 

• Nipomo Mesa lupine (Lupinus nipomensis) – SE, FE, CRPR 1B.1 
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• San Luis Obispo monardella (Monardella frutescens) – CRPR 

• crisp monardella (Monardella crispa subsp. crispa) – CRPR 

• California spineflower (Mucronea californica) – CRPR 4.2 

• sand almond (Prunus fasciculata var. punctata) – CRPR 4.2 

• black-flowered figwort (Scropularia atrata) – CRPR 1B.2 

• chaparral (=rayless) ragwort (Senecio aphanactis) – CRPR 2B.2 

• Blochman’s groundsel (Senecio blochmaniae) – CRPR 4.2 

• San Bernadino aster (Symphyotrichum defoliatum) – CRPR 1B.2 

Site surveys in 2012–2015 noted five special-status species in the study area of the Santa Maria Site, 
including California spineflower (CRPR 4.2), sand almond (CRPR 4.2), Blochman’s ragwort (CRPR 4.2); 
Blochman’s leafy daisy (CRPR 1B.1), and dune larkspur (CRPR 1B.2) (San Luis Obispo County 2015). The 
federally and state listed Nipomo Mesa lupine (FE, SE) has several historical and current occurrences 
within the undeveloped portions of the Santa Maria Site. 

Based on a review of the literature, a total of 39 special-status wildlife species have the potential to occur 
within the Santa Maria Site study area. Following an evaluation of their known range, habitat preferences 
and historical and current occurrences, ten special-status species (including migratory bird) were 
determined to have potential to occur within the Santa Maria Site study area.  

These include six bird species: Cooper’s hawk (Accipiter cooperii, WL), Bell’s sage sparrow 
(Artemisiospiza belli [=Amphispiza belli], WL), western burrowing owl (Athene cunicularia, SSC), 
ferruginous hawk (Buteo regalis, WL), northern harrier (Circus hudsonius [=C. cyaneus]), loggerhead 
shrike (Lanius ludovicianus, SSC); two reptiles: coast horned lizard (Phrynosoma blainvillii [= P. 
coronatum], SSC), and Northern California (=silvery) legless lizard, (Anniella pulchra [=A. pulchra, SSC); 
and one insect species, monarch butterfly (Danaus plexippus, FC). Seven of these species were 
observed on site in 2013 (San Luis Obispo County 2015). 

Special-status Aquatic Species 

A population of the endangered tidewater goby (Eucyclogobius newberryi) lives in the Santa Maria River, 
several miles south of the Santa Maria Site, and Oso Flaco Lake is proposed as a recovery site for the 
species (San Luis Obispo County 2015). 

4.4.2.4 Pipeline Sites  

The Project also includes the Pipeline Sites—four regional pipelines serving the Santa Maria Site and the 
Rodeo Refinery. The Santa Maria Site is connected to the Rodeo Refinery by approximately 200 miles of 
subterranean pipeline (Figure 3-5), designated Line 400 and Line 200. Line 400 runs north and east from 
the Santa Maria Site through the Coastal Range of central California in San Luis Obispo and Kern 
Counties, a region of grassland and live oak woodland, to connect with Line 200 north of McKittrick. Line 
200 runs northwest up the west side of the San Joaquin Valley, and then west to the Rodeo Refinery. 
Line 200 traverses Kern, Kings, Fresno, Merced, Stanislaus, San Joaquin, Alameda and Contra Costa 
Counties; habitats include a mixture of grasslands and agricultural land. Two other pipelines—Line 100 
and Line 300—connect the Santa Maria Site to crude oil collection facilities elsewhere in California. Line 
100 traverses the San Joaquin Valley through agricultural land and grasslands in Kern County, and Line 
300 traverses agricultural land and grasslands in the Santa Maria Valley area in San Luis Obispo and 
Santa Barbara Counties. 
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4.4.3 Regulatory Setting 
This section briefly describes federal, State, and local regulations, permits, and policies pertaining to 
biological resources and wetlands as they may apply to the Project. 

4.4.3.1 Federal Authority 

Federal Endangered Species Act 

The Secretary of the Interior (represented by the USFWS) and the Secretary of Commerce (represented 
by the NMFS) oversee the federal Endangered Species Act. 

Federal Endangered Species Act Sections 7, 9, and 10 

Federal ESA Section 7 mandates that all federal agencies consult with the USFWS and/or the NMFS to 
ensure that federal agency actions do not jeopardize the continued existence of a listed species or 
destroy or adversely modify critical habitat for listed species. The USFWS has jurisdiction over plants, 
wildlife, and resident fish; and the NMFS has jurisdiction over anadromous fish and marine fish and 
mammals. The federal agency is required to consult with the USFWS and/or NMFS if it determines a 
“may effect” situation will occur in association with its action(s). The federal ESA prohibits the “take” 
(defined as harassing, harming, pursuing, hunting, shooting, wounding, killing, trapping, capturing, 
collecting, or attempting to engage in any such conduct) of any fish or wildlife species listed as threatened 
or endangered, including the destruction of habitat that could hinder species recovery.  

Under federal ESA Section 9, the take prohibition applies only to wildlife and fish species. However, 
Section 9 also prohibits the removal, possession, damage, or destruction of any endangered plant from 
federal land, as well as acts to remove, cut, dig up, damage, or destroy an endangered plant species in 
non-federal areas in knowing violation of any state law or in the course of criminal trespass. Candidate 
species and species that are proposed or under petition for listing receive no protection under Section 9 
of the federal ESA.  

Federal ESA Section 10 requires the issuance of an “incidental take” permit before any public or private 
action that may take an individual of an endangered or threatened species. The permit requires 
preparation and implementation of a habitat conservation plan that provides specific measures to avoid, 
offset, or minimize impacts on endangered or threatened species. 

Critical Habitat 

USFWS designates critical habitat for listed species under the federal ESA. Critical habitat designations 
are specific areas within a geographic region that are occupied by a species and determined to be critical 
to its survival in accordance with the federal ESA. Federal entities issuing permits or acting as a lead 
agency must show that their actions do not negatively affect the critical habitat to the extent that it 
impedes the recovery of the species. Within designated critical habitat, USFWS protects habitat that 
provides the primary constituent elements for survival of the listed species. Primary constituent elements 
are the physical and biological functions considered essential to species conservation that require special 
management considerations or protection. 

Federal Migratory Bird Treaty Act 

The federal Migratory Bird Treaty Act (16 USC 703, Supp. I, 1989), as amended by the Migratory Bird 
Treaty Reform Act, prohibits killing, possessing, or trading in migratory birds, except in accordance with 
regulations prescribed by the Secretary of the Interior. The act addresses whole birds, parts of birds, and 
bird nests and eggs. For projects that would not cause direct mortality of birds, the Migratory Bird Treaty Act 
is generally interpreted in CEQA analyses as protecting active nests of all species of birds that are included 
in the “List of Migratory Birds” published in the Federal Register in 1995 and as amended in 2005. Although 
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the Migratory Bird Treaty Act allows permits to be issued for scientific, trade, and rehabilitation, among other 
reasons, it has no provision for “take” related to project development (50 CFR Part 21). 

Magnuson-Stevens Fishery Conservation and Management Act 

The Magnuson-Stevens Fishery Conservation and Management Act (Magnuson-Stevens Act) (16 USC 
Section 1801−1884) of 1976, as amended, is the primary law that governs marine fisheries management 
in US federal waters. Its primary goal and objectives are to foster the long-term biological and economic 
sustainability of marine fisheries by preventing overfishing, rebuilding overfished stocks, increasing long-
term economic and social benefits, and ensuring a safe and sustainable supply of seafood. This law 
extended US jurisdiction to 200 nautical miles and established eight regional fishery management 
councils with representation from the coastal states and fishery stakeholders. The councils develop 
fishery management plans that comply with the Magnuson-Stevens Act's conservation and management 
requirements. Four fishery management plans apply to the West Coast: Coastal Pelagic Species, Pacific 
Groundfish Species, Pacific Coast Salmon, and Highly Migratory Species. The Magnuson-Stevens Act 
defines “essential fish habitat” as those waters and substrate necessary to fish for spawning, breeding, 
feeding, or growth to maturity. Essential fish habitat identified in a fishery management plan applies to all 
managed fish, regardless of whether the species is a protected species or not. Federal agency actions 
that fund, permit, or carry out activities that may adversely affect essential fish habitat are required under 
Section 305(b), in conjunction with required Section 7 consultation under the federal ESA, to consult with 
NOAA Fisheries regarding potential adverse effects of its actions on essential fish habitat and to respond 
in writing to NOAA Fisheries’ recommendations. 

Marine Mammal Protection Act 

The Marine Mammal Protection Act (16 USC 1361 et seq.) prohibits the taking (including harassment, 
disturbance, capture, and death) of any marine mammals, except as set forth in the act. All marine 
mammal species that may be found in the project area are under the jurisdiction of NOAA Fisheries. 

Wetlands 

The Estuary Protection Act (16 USC 1221–1226) highlights the value of estuaries and the need for 
conservation of their valuable natural resources. It authorizes the Secretary of the Interior, in cooperation 
with other federal agencies and the states, to study and inventory estuaries of the United States and to 
determine whether any areas should be acquired by the federal government for future protection. Under 
this act, the Secretary of the Interior is required to review all project plans and reports for land and water 
resource development affecting estuaries and make an assessment of likely impacts and related 
recommendations for conservation, protection, and enhancement of estuaries. 

The federal government also supports a policy of minimizing “the destruction, loss, or degradation of 
wetlands.” EO 11990 (May 24, 1977) requires that each federal agency take action to minimize the 
destruction, loss, or degradation of wetlands and to preserve and enhance the natural and beneficial 
values of wetlands. 

Clean Water Act, Section 404 

The US Army Corps of Engineers (USACE) administers Section 404 of the CWA. Section 404 regulates 
activities in wetlands and “other waters of the United States.” Wetlands are a subset of waters of the 
United States that are defined in the Code of Federal Regulations as waters used for interstate or foreign 
commerce, including all waters that are subject to the ebb and flow of the tide; interstate waters including 
wetlands; all other waters—such as intrastate lakes, rivers, streams (including intermittent streams), 
mudflats, sandflats, wetlands, sloughs, prairie potholes, wet meadows, playa lakes, or natural ponds—
which could affect interstate or foreign commerce; water impoundments; tributaries of waters; territorial 
seas; and adjacent wetlands. 
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Section 401 of the CWA requires that applicants obtain an USACE permit to obtain state certification that 
the activity associated with the permit will comply with applicable State effluent limitations and water 
quality standards. In California, water quality certification, or a waiver, must be obtained from the State 
Water Resources Control Board (SWRCB) or the Regional Water Quality Control Board (RWQCB), for 
both Individual Permits, General and Regional Permits and Nationwide Permits. 

Rivers and Harbors Act, Section 10 

The USACE also regulates activities in navigable waters under section 10 of the Rivers and Harbors Act. 
Section 10 of the federal Rivers and Harbors Appropriations Act of 1899 (30 Stat. 1151, codified at 33 
USC Sections 401, 403) prohibits the unauthorized obstruction or alteration of any navigable water (33 
USC Section 403). Navigable waters under the Rivers and Harbors Appropriations Act are those “subject 
to the ebb and flow of the tide and/or are presently used, or have been used in the past, or may be 
susceptible for use to transport interstate or foreign commerce” (33 CFR Section 3294). Typical activities 
requiring Section 10 permits are construction of piers, wharves, bulkheads, marinas, ramps, floats, intake 
structures, cable or pipeline crossings, and dredging and excavation. The construction of structures, such 
as tide gates, bridges, or piers, or work that could interfere with navigation, including dredging or stream 
channelization, may require a Section 10 permit, in addition to a Section 404 permit if the activity involves 
the discharge of fill. 

Nonindigenous Aquatic Nuisance Prevention and Control Act of 1990 / National Invasive Species 
Act of 1996 

The Nonindigenous Aquatic Nuisance Prevention and Control Act of 1990 established a federal program 
to prevent introduction of and to control the spread of introduced aquatic nuisance species, primarily the 
zebra mussel in the Great Lakes area and the brown tree snake. The USFWS, US Coast Guard (USCG), 
USEPA, USACE, and NOAA Fisheries all participate in its implementation, including membership on an 
Aquatic Nuisance Species Task Force established to develop a program of prevention, monitoring, 
control, and study.  

The Nonindigenous Aquatic Nuisance Prevention and Control Act was amended in 1996 by the National 
Invasive Species Act and again in 2000 to broaden the Act’s scope. Under National Invasive Species Act, 
the USCG established national voluntary ballast water guidelines. The USCG published regulations on 
June 14, 2004, establishing a national ballast water management program with mandatory requirements 
for all vessels equipped with ballast water tanks that enter or operate in US waters. The regulations carry 
mandatory reporting requirements to aid in the USCG’s responsibility, under the National Invasive 
Species Act, to determine patterns of ballast water movement. The regulations also require ships to 
maintain and implement vessel-specific ballast water management plans. 

Vessel Incidental Discharge Act 

In 2018, Congress passed this act, which is intended to establish a framework for the regulation of 
discharges incidental to the normal operation of a vessel under a new CWA Section 312(p). The act 
applies to commercial vessels greater than 79 ft in length and to ballast water from smaller vessels and all 
commercial fishing vessels. In October 2020, the USEPA published proposed rulemaking, and when 
finalized the rule will establish national standards of performance for incidental discharges. Until 
finalization (expected in 2022), the existing discharge requirements of the Vessel General Permit and the 
USCG ballast water regulations will continue to apply.  

Oil Spill Pollution Act of 1990 

The Oil Pollution Act (OPA) was signed into law in August 1990, largely in response to rising public 
concern following the Exxon Valdez incident. The OPA improved the nation's ability to prevent and 
respond to oil spills by establishing provisions that expand the federal government's ability, and provide 



Rodeo Renewed Project 
Draft Environmental Impact Report 

October 2021 Biological Resources   4.4-107 

the money and resources necessary, to respond to oil spills. The OPA also created the national Oil Spill 
Liability Trust Fund, which is available to provide up to one billion dollars per spill incident. One of the key 
provisions of the OPA is that it strengthens planning and prevention activities by (1) by establishing spill 
contingency plans for all areas of the US; (2) mandating the development of response plans for individual 
tank vessels and certain facilities for responding to a worst-case discharge or a substantial threat of such 
a discharge; and (3) providing requirements for spill removal equipment and periodic inspections. One of 
the key provisions of the OPA is that it strengthens planning and prevention activities by (1) by 
establishing spill contingency plans for all areas of the US; (2) mandating the development of response 
plans for individual tank vessels and certain facilities for responding to a worst-case discharge or a 
substantial threat of such a discharge; and (3) providing requirements for spill removal equipment and 
periodic inspections. The current regulations require that a comprehensive oil spill response plan (OSRP) 
be developed for large oil shipments. The purpose of the OSRP is to ensure that personnel are trained 
and available and equipment is in place to respond to an oil spill, and that procedures are established 
before a spill occurs, so that required notifications and appropriate response actions will follow quickly 
when there is a spill. 

4.4.3.2 State Authority 

California Endangered Species Act 

The California ESA (Fish and Game Code Section 2050 et seq.) was implemented in 1984. The California 
ESA defines “endangered” species as those whose continued existence in California is jeopardized. 
State-listed “threatened” species are those not presently threatened with extinction, but which may 
become endangered if their environments change or deteriorate. Protection of special-status species is 
detailed in Sections 2050 and 2098 of the California Fish and Game Code. In addition to recognizing 
three levels of endangerment, CDFW can provide interim protection to candidate species while they are 
being reviewed by the Fish and Wildlife Commission. Section 2090 of the California ESA requires state 
agencies to comply with endangered species protection and recovery and to promote conservation of 
these species. The CDFW administers the listing of species and authorizes take through Section 2081 
agreements (except for designated “fully protected species”).  

California Fully Protected Species and Species of Special Concern 

The classification of “fully protected” was the CDFW’s initial effort to identify and provide additional 
protection to those animals that were rare or faced possible extinction. Lists were created for fish, 
amphibian and reptiles, birds, and mammals. Most of the species on these lists have subsequently been 
listed under the California ESA and/or the federal ESA. The California Fish and Game Code sections (fish 
at Section 5515, amphibian and reptiles at Section 5050, birds at Section 3511, and mammals at Section 
4700) dealing with “fully protected” species states that these species “…may not be taken or possessed 
at any time and no provision of this code or any other law shall be construed to authorize the issuance of 
permits or licenses to take any fully protected species,” although take may be authorized for necessary 
scientific research. This language makes the “fully protected” designation the strongest and most 
restrictive regarding the “take” of these species. In 2003, the code sections dealing with fully protected 
species were amended to allow the CDFW to authorize take resulting from recovery activities for State-
listed species. 

Species of Special Concern are broadly defined as those not listed under the federal ESA or California 
ESA, but that are nonetheless of concern to the CDFW because they are declining at rates that could 
result in listing, or that historically occurred in low numbers and known threats to their persistence 
currently exist. This designation is intended to result in special consideration for these animals by the 
CDFW, land managers, consulting biologists, and others, and is intended to focus attention on those 
species to help avert the need for costly listing under the federal ESA and California ESA and 
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cumbersome recovery efforts that might ultimately be required. Although these species generally have no 
special legal status, they are given special consideration under the CEQA during project review. 

California Fish and Game Code 3503 

Independent of the Migratory Bird Treaty Act, birds of prey are protected in California under the Fish and 
Game Code (Section 3503.5, 1992). Section 3503.5 states that it is “unlawful to take, possess, or destroy 
any birds in the order Falconiformes (diurnal birds of prey) or Strigiformes (owls) or to take, possess, or 
destroy the nest or eggs of any such bird except as otherwise provided by this code or any regulation 
adopted pursuant thereto.” Disturbance during the breeding season could result in the incidental loss of 
fertile eggs or nestlings or otherwise lead to nest abandonment, and the CDFW considers any 
disturbance that causes nest abandonment and/or loss of reproductive effort to be “taking.” 

Native Plants Protection Act 

California Fish and Game Code Sections 1900 through 1913, also known as the Native Plant Protection 
Act, are intended to preserve, protect, and enhance endangered or rare native plants in California. 
Vascular plants identified as rare or endangered by the California Native Plant Society, but which may 
have no designated status or protection under federal or State endangered species legislation, are 
defined as follows: 

• List 1A: Plants presumed extinct; 

• List 1B: Plants rare, threatened, or endangered in California and elsewhere; 

• List 2: Plants rare, threatened, or endangered in California, but more numerous elsewhere; 

• List 3: Plants about which more information is needed (a review list); and 

• List 4: Plants of limited distribution (a watch list). 

In general, plants appearing on California Native Plant Society Lists 1A, 1B, or 2 are considered to meet 
the criteria of endangered, rare, or threatened under CEQA Guidelines. 

California Department of Fish and Wildlife Code Sections 1600–1616 

The CDFW regulates activities that would interfere with the natural flow of, or substantially alter, the 
channel, bed, or bank of a lake, river, or stream (California Fish and Game Code Section 1600 et seq.) 
Regulated features include any body of water that flows at least periodically or intermittently through a 
bed or channel having banks, and supports wildlife, fish, or other aquatic life. Notification to the CDFW 
through the Lake and Streambed Alteration Program is required prior to initiating such activities. A 
Streambed Alteration Agreement may be issued by CDFW for construction activities that have the 
potential to result in an accidental release into a jurisdictional area. Requirements to protect the integrity 
of biological resources and water quality are often conditions of streambed alteration agreements and 
may include avoidance or minimization of the use of heavy equipment, limitations on work periods, and 
measures to restore degraded sites or compensate for permanent habitat losses.  

Marine Life Management Act 

Within California, most of the legislative authority over fisheries management is enacted within the Marine 
Life Management Act. This law directs CDFW and the Fish and Game Commission to issue sport and 
commercial harvesting licenses, as well license aquaculture operations. CDFW, through the Commission, 
is the State’s lead biological resource agency and is responsible for enforcement of the State endangered 
species regulations and the protection and management of all State biological resources. 
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Senate Bill (SB) 861 Oil Spill Prevention and Response 

In 2014, Governor Brown expanded California’s oil spill prevention and response program to cover all 
statewide surface waters at risk of oil spills. This expansion provided funding for industry preparedness, 
spill response, and continued coordination with local, state and federal government along with industry 
and non-governmental organizations. Senate Bill 861 authorized the Office of Spill Prevention and 
Response (OSPR) with the statewide expansion and regulatory oversight.  

Coastal Ecosystems Protection Act of 2006, California State Lands Act  

The Coastal Ecosystems Protection Act of 2006 directed the CSLC to adopt performance standards for 
discharging ballast water by January 1, 2008, and prepare a report assessing the availability of treatment 
technologies to meet those standards (Falkner et al. 2009). The CSLC completed the rulemaking process 
and adopted the standards in October 2007 as part of its Marine Invasive Species Program (a multi-
agency programs that includes CDFW’s OSPR, the SWRCB, and the Department of Tax and Fee 
Administration). The technology assessment report was completed in December 2007. In response to the 
report’s recommendations, the California Legislature passed Senate Bill 1781 (Chapter 696, Statutes of 
2008), which delayed initial implementation of the performance standards from January 1, 2009, to 
January 1, 2010, and required an update of the technology assessment report by January 1, 2009. The 
CSLC continues to support research into evolving ballast water management practices, treatment 
technologies, compliance monitoring techniques and equipment, and environmental effects of ballast 
water treatment. According to CSLC (2021), in 2018–2019, less than 1 percent of reported ballast water 
discharged in California did not meet the state’s ballast water management requirements.  

The CSLC is also mandated to adopt regulations governing the management of vessel fouling by 
January 1, 2012, specifically, introduction of nonindigenous invasive species via vectors other than ballast 
water. Two studies are currently underway to guide the development of these regulations. In January 
2008, Hull Husbandry Reporting Forms were used to gather data on fouling-related husbandry practices 
of the commercial vessel fleet visiting California waters. In addition, ongoing fouling-related research 
conducted by the CSLC’s Marine Invasive Species Program will better define how hull husbandry 
practices and voyage characteristics affect the quantity and quality of fouling biota associated with 
vessels operating in California (CSLC 2021).  

California Marine Invasive Species Act  

The California Marine Invasive Species Act (Public Resources Code §§ 71200–21271) was created to 
ultimately eliminate the discharge of non-indigenous species into the waters of the State or into waters 
that may impact the waters of the State, based on the best available technology economically achievable. 
Since its passage, the Act has been amended several times to reflect changing technology and federal 
regulations, with the most recent amendment in 2019.  

The Act requires mid-ocean exchange or retention of all ballast water and associated sediments for all 
vessels over 300 gross register tons, United States and foreign, carrying ballast water into the waters of 
the State after operating outside the waters of the State. For all vessels over 300 gross register tons 
arriving at a California port or place carrying ballast water from another port or place within the Pacific 
Coast Region, the Act mandates near-coast exchange or retention of all ballast water. The Act requires 
completion and submission of a Ballast Water Report Form upon departure from each port of call in 
California, annual submittal of a hull husbandry reporting form, the keeping of a ballast management plan 
and logs, and the application of "Good Housekeeping" Practices designed to minimize the transfer and 
introduction of invasive species.  
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Porter-Cologne Water Quality Control Act  

Pursuant to the Porter-Cologne Water Quality Control Act, each of California’s nine RWQCBs must 
prepare and periodically update basin plans that set forth water quality standards for surface and 
groundwater, and that propose actions to control nonpoint and point sources of pollution to achieve and 
maintain these standards. Basin plans offer an opportunity to achieve wetlands protection based on water 
quality standards. Water quality for the area including the Rodeo Refinery is under the jurisdiction of the 
San Francisco RWQCB. The RWQCB has issued to the Refinery a specific National Pollutant Discharge 
Elimination System (NPDES) Permit for their operations. Among other things, the NPDES permit 
establishes maximum once-through volumes and velocities, maximum temperatures for effluent discharge 
plumes, and water quality standards for effluent discharge. Annual or periodic evaluations are reported to 
the RWQCB. These standards ensure the health and safety of biological resources in San Pablo Bay, 
especially those occurring in open waters and near shorelines.  

Water Quality Control Plan for the San Francisco Region 

The applicable basin plan is the San Francisco Bay Basin Water Quality Control Plan (Basin Plan), 
revised in 2011. The RWQCB is responsible for developing and implementing the Basin Plan, which 
documents approaches to implementing State and federal policies in the context of actual water quality 
conditions. The RWQCB’s other activities include permitting of waste discharges, and implementing 
monitoring programs of pollutant effects. For more information about the State and RWQCB regulations 
and permits that affect the proposed Project, see Section 4.10, Hydrology and Water Quality.  

California State Lands Commission 

The CSLC administers lands owned by the state, which includes the beds of all naturally navigable 
waterways, such as major rivers, streams and lakes, and tidal and submerged lands below the high tide 
line. The CSLC issues land use leases or permits for use of state lands that are determined to be 
consistent with the public trust values for fisheries, navigation, public access, recreation, wildlife habitat 
and open space. Phillips 66 operates the Rodeo Refinery’s Marine Terminal and the portion of the 
refinery within the tidelands under a lease from CSLC. The CSLC establishes controls on the operation of 
the Marine Terminal through lease conditions. 

The CSLC promulgated and administers the MOTEMS (Marine Oil Terminal Engineering and Maintenance 
Standards) that establish design and operating standards intended to ensure the safe operation of such 
terminals. The MOTEMS, by bringing existing and new oil terminals into compliance with modern safety 
standards, substantially decrease the risk of large-scale releases of liquid bulk cargos from vessels at-berth.  

4.4.3.3 Local Authority 

San Francisco Bay Conservation and Development Commission 

The BCDC is authorized by the McAteer Petris Act to analyze, plan, and regulate San Francisco Bay and 
its shoreline. It implements the San Francisco Bay Plan and, in the Bay Area, the California Coastal Act, 
and regulates filling and dredging in the Bay, its sloughs and marshes, and certain creeks and tributaries. 
BCDC jurisdiction includes San Pablo Bay and a shoreline band that extends 100 feet landward of and 
parallel with the high tide line.  

In 1968, the BCDC completed and adopted the San Francisco Bay Plan, which has been periodically 
amended during the past 40 years. In 1975, BCDC, City and County of San Francisco, and the Port 
adopted the San Francisco Waterfront Special Area Plan. The Special Area Plan, together with the 
McAteer-Petris Act and the San Francisco Bay Plan and subsequent amendments to all three documents, 
prescribes a set of rules for non-maritime shoreline development along the San Francisco Waterfront. 
Several policies of the San Francisco Bay Plan are aimed at protecting the Bay’s water quality, ecology, 
and guiding the dredging activities of the Bay’s sediment. 
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In addition, the federal Coastal Zone Management Act of 1972, as amended, set forth the national policy 
that state coastal management programs should provide for public access to the coasts for recreational 
purposes and that federal activities within the Coastal Zone be conducted in accordance with state 
environmental policies. While boating and associated activities, such as marinas, are an important means 
of public access, they may also pose a threat to the health of aquatic systems if poorly planned or 
managed. In 1990, Contra Costa County assumed jurisdiction for implementation of the Coastal Zone 
Management Act throughout the state, except within the Bay-Delta where the San Francisco BCDC has 
authority for implementation of the Coastal Zone Management Act within its jurisdictional area, which 
includes the Project site. BCDC permits would be required for any work within either the Bay or the 
shoreline band. 

San Francisco Bay Subtidal Habitat Goals Project 

The BCDC, California Ocean Protection Council (OPC)/California State Coastal Conservancy, NOAA, 
and the San Francisco Estuary Partnership, in collaboration with the broader scientific community, 
managers, restoration practitioners, and stakeholders, published in 2010 a set of restoration planning 
goals and guidelines for the subtidal areas and habitats of the Bay-Delta (State Coastal 
Conservancy 2010). 

Subtidal habitats include all of the submerged area beneath the bay water’s surface and include mud, 
shell, sand, rocks, artificial structures, shellfish beds, submerged aquatic vegetation, macroalgal beds, 
and the water column above the bay bottom. Submerged habitats are important for threatened species 
such as green sturgeon and Chinook salmon, commercial species like Dungeness crab and Pacific 
herring, and a host of other fish, shrimp, crabs, migratory waterfowl, and marine mammals. 

The Subtidal Goals Project takes a Bay-wide approach in setting science-based goals for maintaining a 
healthy, productive, and resilient ecosystem. Where possible, these subtidal goals are designed to 
connect with intertidal habitats and with goals developed by other projects, including goals for Baylands 
and uplands habitats. The goals and recommendations contained within the Subtidal Goals Project are 
not regulatory binding but rather are intended to serve as guidance to local, State, and federal agencies 
when evaluating projects and their potential ecological affects, and when issuing permits. 

Contra Costa County General Plan 

The Contra Costa County General Plan designates 41 areas as Significant Ecological Resource Areas. 
These areas are defined by the presence of rare, threatened, or endangered species; unique natural 
areas; or wetlands and marshes. A number of these areas occur in the general area, but only Lone Pine 
Point is in the study area of the Rodeo Refinery (see Section 4.1.2.2, Significant Ecological Areas). 

The Contra Costa County General Plan contains numerous goals, policies, and programs related to the 
protection of wildlife and vegetation. Goals and policies include: protection of rare, threatened, and 
endangered species and their habitats (Goals 8-D and 8-E); recognition and protection of the critical 
ecological characteristics of rangelands and wildlands (Policy 8-13); identification and protection of 
seasonal wetlands in grassland areas (Policy 8-27); conservation of upland habitat areas adjacent to 
wetlands that are critical to the survival of wetland species (Policy 8-24); protection of marshes, wetlands, 
and riparian corridors from the effects of potential industrial spills (Policy 8-25); thorough evaluation of the 
environmental impacts of using poisons to control ground squirrel populations in grasslands (Policy 8-26); 
and retention of existing vegetation and wildlife habitat areas in large open areas sufficient to support 
wildlife populations (Policy 8-15) (Contra Costa County 2010). 

San Luis Obispo County Coastal Plan 

The San Luis Obispo County Coastal Plan Policies (1988; revised 2007) provides general plan policies 
and identification of detailed land use recommendations in order to implement the policies of the 
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California Coastal Act of 1976. Related to biological resources, the Coastal Plan contains policies that are 
specific to environmentally sensitive habitat (Chapter 6), and coastal watershed (Chapter 9), which are 
mapped in the Land Use Element. Within Chapter 6, Environmentally Sensitive Habitat, the Coastal Plan 
provides specific policies for the sensitive habitat areas mapped on the Land Use Element combining 
designation maps. None of those mapped designations are within the boundaries of the Santa Maria Site.  

San Luis Obispo County Coastal Zone Land Use Ordinance 

As part of a proposed project, the Coastal Zone Land Use Ordinance (CZLUO) (1988; revised November 
2013) standards and associated findings for mapped combining designations in the Land Use Element 
must be considered. Applicable combining designations are identified and discussed within section of 
Chapter 7 of the CZLUO. For biological resource impact analysis, the relevant combining designations 
include Sensitive Resource Area (Section 23.07.160 through 23.07.166); Environmentally Sensitive 
Habitat Area, including unmapped Environmentally Sensitive Habitat Area (Section 23.07.170); Wetlands, 
Wetland Setbacks (Section 23.07.172); Stream and Riparian Vegetation (Section 23.07.174); and 
Terrestrial Habitat Protection (Section 23.07.176).For biological resource impact analysis, the relevant 
combining designations include Sensitive Resource Area(Section 23.07.160 through 23.07.166); 
Environmentally Sensitive Habitat Area, including unmapped Environmentally Sensitive Habitat Area 
(Section 23.07.170); Wetlands, Wetland Setbacks (Section 23.07.172); Stream and Riparian Vegetation 
(Section 23.07.174); and Terrestrial Habitat Protection (Section 23.07.176). 

4.4.4 Significance Criteria 
Based on CEQA Guidelines Appendix G (updated with revised California resources agency name and to 
include both federal resources agencies), a project would cause significant adverse impacts to biological 
resources if it would: 

a. Have a substantial adverse effect, either directly or through habitat modifications, on any 
species identified as a candidate, sensitive, or special-status species in local or regional 
plans, policies, or regulations, or by the CDFW, NMFS, or USFWS; 

b. Have a substantial adverse effect on any riparian habitat or other sensitive natural community 
identified in local or regional plans, policies or regulations, or by the CDFW or the USFWS; 

c. Have a substantial adverse effect on federally protected wetlands as defined by Section 404 
of the CWA (including but not limited to, marsh, vernal pool, coastal, etc.) through direct 
removal, filling, hydrological interruption, or other means; 

d. Interfere substantially with the movement of any native resident or migratory fish or wildlife 
species or with established native resident or migratory wildlife corridors, or impede the use 
of native wildlife nursery sites; 

e. Conflict with any local policies or ordinances protecting biological resources, such as tree 
preservation policy or ordinance; or 

f. Conflict with the provisions of an adopted Habitat Conservation Plan, Natural Community 
Conservation Plan, or other approved local, regional or state habitat conservation plan. 

4.4.5 CEQA Baseline 
The environmental setting section describes the physical and regulatory setting of the Project. The 
physical setting describes conditions in 2019, which is the CEQA baseline for this analysis except for 
vessel traffic, for which the baseline is the 3-year average of 2017 through 2019. 
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4.4.6 Approach to Analysis 
In accordance with CEQA, the impacts of a proposed project are evaluated by comparing expected 
environmental conditions during the transition period and after full Project implementation to the baseline 
condition.  

With the exception of Project activities that could affect estuarine and marine resources, all Project 
activities at the Rodeo Refinery and Santa Maria Site would occur within the boundaries of the existing 
refineries, on land classified as urban, or previously disturbed and occupied by existing refinery 
equipment. Estuarine and marine resources associated with Project operations at the Rodeo Refinery are 
addressed separately beginning in Section 4.4.8, Approach to Analysis, Aquatic Biological Resources. 

4.4.7 Discussion of No Biological Resources Impacts 
Review and comparison of the setting circumstances and Project characteristics with each of the 
significance criteria stated above, show that no impacts to biological resources would result.  

The Pipeline Sites are located in San Luis Obispo, Santa Barbara, Kern, Kings, Fresno, Merced, 
Stanislaus, San Joaquin, Alameda, and Contra Costa Counties. The Project would not involve 
construction or modifications at the Pipeline Sites (i.e., Lines 100, 200, 300, and 400). Upon completion of 
the Project, the Pipeline Sites (Figure 3-5) would be unnecessary to transport crude-based feedstocks to 
the Rodeo Refinery and Phillips 66 would decommission the pipelines. The cleaned pipelines would 
cease to operate and be abandoned in place; they would not be excavated as part of this Project. Phillips 
66 would empty and clean the collection points with pipeline inspection gages (PIGs). Material removed 
from the pipelines would be handled in accordance with applicable regulations and standard practices, 
which include processing as much as possible in Phillips 66 refining facilities and disposing of the 
remainder in approved facilities, including hazardous waste facilities, as appropriate. Due to the limited 
scope and duration of Project activities at the Pipeline Sites, and their location within previously disturbed, 
and developed areas, no direct or indirect impacts to biological resources would occur. 

a. Have a substantial adverse effect, either directly or through habitat modifications, on any species 
identified as a candidate, sensitive, or special-status species in local or regional plans, policies, or 
regulations, or by the California Department of Fish and Game or US Fish and Wildlife Service? 

All Project activities would occur within the boundaries of the existing refinery where vegetation 
communities are classified as urban, on previously disturbed lands or occupied by existing refinery 
equipment. Likewise, Project activities at the Santa Maria Site would occur within existing refinery 
boundaries on previously disturbed “urban” land. Estuarine and marine resources associated with 
Project operations at the Rodeo Refinery are addressed separately in the next section. 

Therefore, with the exception of operational impacts to estuarine and marine species, the Project 
would have no impact on special-status, sensitive, or candidate terrestrial species in local and/or 
regional plans, policies, or regulations, or by the CDFW or USFWS as no habitat supporting such 
species is present within the Rodeo Refinery and Santa Maria Site.  

b. Have a substantial adverse effect on any riparian habitat or other sensitive natural community 
identified in local or regional plans, policies or regulations, or by the California Department of Fish 
and Game or US Fish and Wildlife Service? 

Natural plant communities mapped by CALVEG within the Rodeo Refinery include Annual 
Grasses and Forbs, Coyote Brush, Chamise, Blue Oak, Coast Live Oak, and Water. Other 
natural plant communities known to occur within the Rodeo Refinery (based on the past studies in 
the area) include Ornamental Tree Rows. None of these provide riparian or other sensitive 
natural communities. Aquatic resources mapped by the NWI in the study area include Estuarine 
and Marine (Deepwater and Wetland), Freshwater Emergent Wetland, Freshwater 
Forested/Shrub Wetland, Freshwater Pond and Riverine habitats. Estuarine and marine 
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resources associated with Project operations at the Rodeo Refinery are addressed separately in 
the next section.  

At the Santa Maria Site natural plant communities are characteristic of coastal dunes and occupy 
the undeveloped portion of the Santa Maria Site and surrounding area. Silver dune lupine-mock 
heather scrub is consistent with the Central Dune Scrub vegetation type, which is tracked by the 
CNDDB as a sensitive natural community. The Shrubland Alliance is also listed as a California 
Sensitive Community, and has a state rarity ranking of S2 (imperiled) (CDFW 2020). However, all 
Project activities would be located within the existing refinery boundaries on previously disturbed 
lands classified as urban or occupied by existing refinery equipment. 

As a result, with the exception of estuarine and marine habitats addressed below, there would be 
no impact to any sensitive natural communities, riparian habitat, or included in any local and/or 
regional plans, policies, or regulations, or by CDFW or USFWS. Therefore, no impacts related to 
terrestrial resources would occur at the Rodeo Refinery and Santa Maria Site. 

c. Have a substantial adverse effect on federally protected wetlands as defined by Section 404 of 
the CWA (including but not limited to, marsh, vernal pool, coastal, etc.) through direct removal, 
filling, hydrological interruption, or other means? 

All Project activities would occur within the boundaries of the existing refinery complex where 
vegetation communities are classified as urban. The Project site is situated on previously 
disturbed lands or occupied by existing refinery equipment. Likewise, Project activities at the 
Santa Maria Site would occur within existing refinery boundaries on previously disturbed “urban” 
habitat. No federally protected wetlands occur within the refinery boundaries of the Rodeo 
Refinery and Santa Maria Site. Estuarine and marine resources associated with Project 
operations at the Rodeo Refinery are addressed separately in the next section. 

As a result, with the exception of estuarine and marine habitats addressed below, the Project 
would have no impact to federally protected wetlands or other waters of the United States defined 
by Section 404 of the CWA. No impact would occur at the Rodeo Refinery and Santa Maria Site. 

d. Interfere substantially with the movement of any native resident or migratory fish or wildlife 
species or with established native resident or migratory wildlife corridors, or impede the use of 
native wildlife nursery sites? 

Project construction and demolition activities would occur within the boundaries of the existing 
refinery complex where vegetation communities are classified as urban. The Project site is 
situated on previously disturbed lands or occupied by existing refinery equipment. Likewise, 
Project activities at the Santa Maria Site would occur within existing refinery boundaries on 
previously disturbed “urban” habitat. No native wildlife nursery sites occur within the refinery 
boundaries. Estuarine and marine resources associated with Project operations at the Rodeo 
Refinery are addressed separately in the next section. 

Therefore, the Project would not result in any impacts to wildlife species, and would not interfere 
with the movement of any native resident or migratory fish or wildlife species, or interfere with any 
established native resident or migratory wildlife corridors during construction and demolition. No 
impact would occur. 

e. Conflict with any local policies or ordinances protecting biological resources, such as tree 
preservation policy or ordinance? 

All Project activities would occur within the boundaries of the existing refinery complex where 
vegetation communities are classified as urban. The Project site is situated on previously 
disturbed lands or occupied by existing refinery equipment. Likewise, Project activities at the 
Santa Maria Site would occur within existing refinery boundaries on previously disturbed “urban” 
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habitat. Estuarine and marine resources associated with Project operations at the Rodeo Refinery 
are addressed separately in the next section. 

Therefore, with the exception of estuarine and marine habitats addressed below, the Project 
would not result in conflicts with any local policies or ordinances protecting biological resources, 
and no impact would occur.  

f. Conflict with the provisions of an adopted Habitat Conservation Plan, Natural Community 
Conservation Plan, or other approved local, regional or state habitat conservation plan? 

All Project activities would be located within the boundaries of the existing Rodeo Refinery and 
Santa Maria Site, and situated on previously disturbed lands and therefore would not fall under the 
jurisdiction of, or conflict with the provisions of an adopted Habitat Conservation Plan, Natural 
Community Conservation Plan, or other approved local, regional or state habitat conservation plan.  

Therefore, with the exception of estuarine and marine habitats addressed below, the Project 
would not result in conflicts with any local policies or ordinances protecting biological resources, 
and no impact would occur  

4.4.8 Approach to Analysis – Aquatic Biological Resources 

4.4.8.1 Estuarine and Marine Resources 

In accordance with CEQA, the impacts of a proposed project are evaluated by comparing expected 
environmental conditions during the transition period and after full Project implementation to the baseline 
condition. During the transition period, crude oil would continue to be processed but marine transportation 
would increase as conveyance by pipelines would be discontinued. After full Project implementation, 
marine transportation would increase, crude oil would no longer be processed, and the facility would be 
converted to process renewable feedstocks into renewable diesel fuel, other transportation fuels, and fuel 
gas. Wastewaters associated with the refinery processes are treated onsite and discharged offshore; the 
discharge volume and composition would change after full Project implementation (see Section 4.9, 
Hydrology and Water Quality). 

The analysis is based on the CEQA Guidelines Appendix G significance criteria listed above. Also 
considered under the first significance criterion (a), are federal endangered and threatened species and 
their critical habitat, as applicable that have been designated under the federal ESA by NOAA Fisheries 
(NMFS) and marine mammals protected under the MMPA.  

The third significance criterion (c) also considers designated special aquatic sites as identified under the 
404(b)(1) guidelines of the CWA (40 CFR Section 230.43). Special aquatic sites are geographic areas 
possessing special ecological characteristics of productivity, habitat, wildlife protection, or other important 
and easily disrupted ecological values. These areas are generally recognized as significantly influencing 
or positively contributing to the general overall environmental health or vitality of the entire ecosystem of a 
region. Special aquatic sites present in the Project study area include wetlands, mud flats, vegetated 
shallows, sanctuaries and refuges. 

The approach taken to determining significance for aquatic biological resources is the same or similar as 
the CSLC used for the original EIR for this project (CSLC 1995) and other oil terminal projects in the 
vicinity, including the Shore Marine Oil Terminal Lease Project, Tesoro Amorco Marine Oil Terminal 
Lease Consideration, Tesoro Avon Marine Oil Terminal Lease Consideration, and Martinez Refinery 
Renewable Fuels Project EIRs (CSLC 2014, 2015). 

The aquatic biological resources analysis considers the potential for substantial adverse effects on 
estuarine and marine species or their habitat from the following changes from baseline conditions:  

• Construction/demolition activities,  
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• Change in wastewater discharge during future operations and maintenance, and  

• Increase in vessel traffic during the transition period and future operations and maintenance.  

For the evaluation of increased vessel traffic, the primary consideration was whether there would be the 
potential to substantially increase above baseline conditions the following potential types of vessel effects 
on special-status and resident estuarine and marine species, and their habitats:  

• Effects of vessel collisions (ship strikes),  

• Effects of vessel noise,  

• Effects of vessel sediment resuspension and deposition,  

• Effects of vessel or cargo offloading accidental oil spills, and  

• Effects of vessel introductions of non-indigenous invasive species.  

The following subsection describes pertinent information regarding the Marine Terminal, vessels, and 
operations considered in the analysis.  

4.4.8.2 Marine Terminal and Vessels 

The Marine Terminal is comprised of a tee-head ship and barge berthing structure, a mooring breasting 
dolphin, and shore-connecting trestle-pipelineway. The ship-berthing structure is 1,250 feet long by 
136 feet wide with two ship-berthing areas on the portside and three berths for barges on the shoreside. 
The mooring breasting dolphin is 74 feet from the west end of the tee and measures 51 by 32 feet. The 
trestle-pipelineway connecting the Marine Terminal to shore is 1,730 feet long by 77 feet wide.  

Vessel Trips 

The average total annual number of vessel calls at the Marine Terminal under baseline conditions is 80 
tankers and 90 ATBs/mix barges, totaling 170 tank vessels per year (Table 4.4-1). The annual total number 
of vessels with the Project is estimated to be 96 tankers and 92 ATBs during the transitional period (total of 
188 tank vessels per year), and 201 tankers and 161 ATBs during full Project implementation (362 tank 
vessels per year). This equates to a total of 340 vessel trips during baseline conditions (counting both 
inbound arrivals and outbound departures), 376 vessel trips per year during the transition period (11% 
increase), and 724 vessel trips per year during full Project implementation (113 percent increase).  

Table 4.4-1.  Number of Vessel Trips Per Year During Existing Baseline Compared to the Project 
Transitional Phase and Full Operations. 

Vessel Baseline Transitional Phase Project Operations 

Tankers 80 96 201 

ATBs/Barges 90 92 161 

Total Vessels 170 188 362 

Total Tanker Trips 160 192 402 

Total ATB Trips 180 184 322 

Total Trips 340 376 724 

Difference Tanker Trips  32 241 

Difference ATB Trips  4 142 

Total Difference Trips  36 384 

Total Change  11% 113% 
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On a weekly basis, there are 3 vessel calls (6 trips) per week during baseline conditions. Because only one 
vessel is berthed and unloaded at a time, the number of vessel trips on any given day ranges from 1 to 2 
under baseline conditions depending on vessel call schedule (Table 4.4-2). It is expected that the number of 
vessel trips also would range from 1 to 2 per day depending on vessel call schedule during the transitional 
phase. There would be 2 vessel trips per day (one inbound, one outbound) during full Project operations.  

Table 4.4-2. Example Number of Vessel Trips Per Week During Existing Baseline Compared 
to the Transitional Phase and Full Operations. 

Vessel Mon Tue Wed Thur Fri Sat Sun 
Total per 

Week 

Baseline 

Example 1 

1 1A 1D       

2   2A 2D     

3     3A 3D   

Total/Day 1 1 1 1 1 1  6 

Example 2 

1 1A 1D       

2  2A 2D      

3     3A 3D   

Total/Day 1 2 1  1 1  6 

Transition  

1 1A 1D       

2  2A 2D      

3   3A 3D     

4     4A 4D   

Total/Day 1 2 2 1 1 1  8 

Operations 

1 1A 1D       

2  2A 2D      

3   3A 3D     

4    4A 4D    

5     5A 5D   

6      6A 6D  

7 7D*      7A  

Total/Day 2 2 2 2 2 2 2 14 

Note:  A = Vessel arrival 
D = Vessel departure 
* = Vessel departure following week.  
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To access the Rodeo Refinery, vessels pick up a bar pilot in the precautionary area offshore, standby for 
arrival of tug escort(s), then proceed via marked navigational channels to the Marine Terminal at San 
Pablo Bay. In accordance with state law (14 CCR § 851.5) and the San Francisco, San Pablo, and Suisun 
Bays Harbor Safety Plan (Harbor Safety Committee 2020), all tank vessels carrying 5,000 long tons or 
more of oil (approximately 36,500 barrels) are required to have tugboat(s) escorts, ranging from one to 
three depending on vessel displacement.  

San Pablo Bay has substantial commercial vessel traffic, both by vessels traveling to or from (inbound or 
outbound) the bay as well as vessels traveling through the bay to other locations either upbound (e.g., 
Carquinez Strait, Suisun Bay, Sacramento River, San Joaquin River) or downbound (e.g., San Francisco 
Bay). The Waterborne Commerce of the United States reports for 2015 through 2019 indicate that on 
average a relatively small percentage of all commercial freight (10 percent), including petroleum freight 
(13 percent), had San Pablo Bay as the vessel’s point of arrival/departure; most commercial freight 
(90 percent; 87 percent petroleum freight) was transported through San Pablo Bay to upbound or 
downbound locations between 2015 and 2019 (Table 4.4-3). Not included in these reports are vessel trips 
associated with ferries or commercial fishing.  

Table 4.4-3.  Annual and Average Vessel Freight To/From and Through San Pablo Bay,  
2017–2019.  

Year 

Freight (thousand short tons)  
To/From San Pablo Bay 

Freight (thousand short tons)  
Through San Pablo Bay 

Grand 
Total  

Foreign US Coast 
Internal (Int.) 

Bay /Delta 
Through  
Upbound 

Through  
Downbound 

In Out In Out In Out Foreign Coast Int. Foreign Coast Int. 
All Commodities 

2019 1,819 1,029  322 171 74 48 16,755 4,942 273 5,939 1,967 130 33,469 
2018 1,762 799 444 68 285 31 17,981 3,558 371 5,690 2,324 255 33,568 
2017 1,732 748 229 136 143 75 17,737 2,939 637 4,987 2,364 255 31,983 
2016 1,405 660 189 183 114 118 15,740 3,635 477 4,289 2,008 284 29,102 
2015 1,432 889 308 40 200 110 13,949 3,441 777 4,704 2,731 272 28,853 

Average  1,630 825 298 120 163 76 16,432 3,703 507 5,121 2,279 239 31,395 
Average 

Total 3,113 20,642 7,639.80 31,395 

Percent 10 66 24 100 
Petroleum Oil and Petroleum Products 

2019 1,703 1,025 322 171 40 47 11,225 4,942 246 2,971 1,967 92 24,751 
2018 1,735 793 444 68 158 29 12,416 3,558 353 3,144 2,324 97 25,119 
2017 1,724 748 228 136 16 73 12,196 2,885 591 3,013 2,340 107 24,057 
2016 1,320 638 189 182 30 116 10,642 3,477 426 2,537 1,894 129 21,580 
2015 1,615 889 306 38 43 101 9,192 3,319 731 2,325 2,607 79 21,245 

Average  1,619 819 298 119 57 73 11,134 3,636 469 2,798 2,226 101 23,350 
Average 

Total 2,985 15,240 5,125 23,350 

Percent  13 65 22 100 
Source: USACE–IWR 2015, 2016, 2017, 2018, 2019 
Notes:  In = inbound (traffic moving from one waterway into another where the destination is on the subject waterway);  

Out = outbound (traffic moving from one waterway into another where the origin is on the subject waterway);  
thousand short tons (one short ton = 2,000 pounds) 
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Between 2015 and 2019, an annual average of 28,396 vessel trips were logged for the commercial freight 
traffic on San Pablo Bay (Table 4.4-4). On average, most vessel trips were by cargo ships and barges 
(average: 90 percent), substantially fewer were by tankers and tank barges (average: 5 percent), and by 
tugs (average: 5 percent). As noted in Table 4.4-3, most of the commercial freight traffic was through this 
bay to upbound or downbound destinations. Vessel movements are logged according to specific reporting 
requirements (e.g., USACE–IWR 2019), which consider both location and number of stops, as follows:  

1. For self-propelled vessels, a trip is logged between every point of departure and every point 
of arrival;  

2. For loaded barges, a trip is logged from the point of the loading of the barge to the point of 
unloading of the barge (i.e., excluding fleeting areas); and 

3. For empty barges, trips are logged from point of unloading to the point of loading counting the 
fleeting areas in between (e.g., if an empty barge moved from Dock A to Dock B and the barge 
stopped at three fleeting areas in between, then four trips are logged).  

Table 4.4-4.  Annual Total and Average Number of Vessel Trips by Vessel Type and Draft for 
San Pablo Bay, 2015–2019. 

Year 

Dry Cargo Tanker Tug 

Total 

SP NSP SP NSP SP 

Up Down Up Down Up Down Up Down Up Down 

Annual and Average Total Vessel Trips by Type  

2019 17,259 17,540 141 136 488 467 207 194 604 616 37,656 

2018 16,617 16,595 140 162 466 447 213 185 588 591 36,005 

2017 15,421 15,508 122 154 500 483 192 193 562 558 33,693 

2016 9,189 9,331 179 202 410 397 235 234 709 706 21,592 

2015 4,672 4,691 265 288 362 361 298 276 910 913 13,036 

Average 12,632 12,733 169 188 445 431 229 216 675 677 28,396 

Average Total 25,365 358 877 445 1,351 28,396 

Percent 89 1 3 2 5 100 

Draft (feet) Average Number of Trips by Vessel Draft (2015–2019) 

1–15 24,610 355 18 201 1,103 26,287 

16–25 229 1 84 160 245 718 

26–32 437 2 456 81 4 980 

33–41 89 0 303 4 0 396 

>41 0 0 16 0 0 16 

Average Total 25,365 358 877 445 1,352 28,396 

Source: USACE–IWR 2015, 2016, 2017, 2018, 2019 
Notes:  SP = self-propelled vessel, NSP = non-self-propelled vessel (e.g., barge), Up = upbound traffic (e.g., to Carquinez Strait), 

Down = downbound traffic (e.g., to San Francisco Bay). The vessel drafts were compiled into categories for ease of 
comparison among different types of vessels.  
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Therefore, vessel trips compiled in the Waterborne Commerce of the United States reports reflect the 
number of stops logged by a vessel operator. This is considered potentially more influential to vessel trip 
counts for dry cargo ships and barges (90 percent of trips) than tank vessels (tankers, tank barges) 
(5 percent of trips). For example, the average number of self-propelled tanker trips reported for San Pablo 
Bay (887) is similar to the number of trips reported at the entrance of San Francisco Bay between 2015 
and 2019 (756 to 881 vessel trips, see Section 4.9. Hazardous Materials and Hazardous Materials, 
Table 4.9-1). However, the vessel trips associated with cargo ships, non-self-propelled tankers and tugs 
reported for San Pablo Bay are substantially higher than at the entrance likely due to the combined 
effects of reporting each vessel stop within the bay, as well as the operation of vessels internal to the San 
Francisco Estuary system.  

Between 2015 and 2019, most of the commercial freight traffic to and through San Pablo Bay was by 
shallow draft vessels. Draft refers to the distance from waterline to the lowest point on the vessel (e.g., 
bottom or keel). Vessel draft (e.g., how close the propeller is to the bottom) is an important consideration 
for evaluations of the potential to disturb bottom habitats and resources directly, or by sediment 
resuspension and turbidity. Between 2015 and 2019, most (95 percent) commercial traffic was by vessels 
with drafts less than 25 feet, including dry cargo ships and barges, self-propelled and non-self-propelled 
tank barges, and tugs (Table 4.4-4). Deeper draft dry cargo ships and tankers accounted for 5 percent of 
the commercial vessel traffic.  

While most of the reported vessel trips were by vessels passing through San Pablo Bay, the range of 
tanker and tank barge vessel drafts and tug drafts are considered representative of the vessels calling at 
the Rodeo Refinery. Under Project baseline conditions, the oil tankers and tank barges are of various 
sizes (less than 10,000 to 200,000 deadweight tons, with over half being of “Handymax” size (20,000 to 
60,000 deadweight tons, and barges include non-self-propelled and ATBs (see Section 4.9.2, Hazards 
and Hazardous Materials, Environmental Setting). Tanker drafts typically range from 26 to 34 feet for 
Handysize vessels (10,000 to 39,000 deadweight tons), and 34 to 39 feet for Handymax vessels (40,000 
to 60,000 deadweight tons) (Duran and Martin 2016). Representative ATBs (20,000 to 27,000 deadweight 
tons) have drafts ranging from approximately 16 to 31 feet (Crowley 2021). Tugs used to escort ships in 
San Francisco Bay have drafts ranging from 11 to 20 feet (e.g., Baydelta Maritime 2021; Crowley 2021; 
Westar Marine Services 2021).  

Under future conditions, Project vessels would include a mix of tankers (20,000 to 60,000 deadweight 
tons) and ATBs. Based on the above-review of vessel drafts, it is estimated that most tankers would have 
drafts ranging between 26 and 39 feet and ATB drafts would range between 16 and 30 feet. The vessel 
drafts during the transitional phase and full operations were estimated using percentages derived from 
2015–2019 vessel trips for applicable vessel draft categories (Table 4.4-4). For instance, the average 
number of vessel trips between 2015 and 2019 had a 70/30 percent allocation between applicable tanker 
vessel draft categories (26-32, 33-41 feet ), 42/58 percent allocation for applicable ATB vessel draft 
categories (16-25, 26-32 feet), and 82/18 percent allocation between applicable tug draft categories (1-
15, 16-25 feet). A factor of 1.5 was applied to the increase in self-propelled tanker and ATB vessel trips to 
obtain an estimate of the number of additional tug escort vessel trips; the number of tugs required to 
escort tankers varies from 1 to 3 depending on vessel size, 1.5 represents a mean value.  

The estimated increase in vessel trips would result in only a small increase in average annual total 
commercial vessel traffic on San Pablo Bay during the transitional phase (less than 1 percent) and full 
operation (3 percent) (Table 4.4-5). During the transitional phase, the estimated increase in Project vessel 
trips and tug escorts compared to average baseline traffic for San Pablo Bay would be a negligible (0.2 
percent increase) for shallow draft vessels (less than 16 feet) and low (8 percent increase) for mid- to 
deep-draft vessels. During Project operation, the estimated increase in Project vessel trips and tug 
escorts compared to average baseline traffic for San Pablo Bay would be very low (2 percent increase) 
for shallow draft vessels but substantially higher (54 percent) for mid- to deep-draft vessels.  
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Table 4.4-5.  Estimated Change in Annual Vessel Trips by Vessel Draft During Transitional 
Phase and Operations and Maintenance Compared to Average Vessel Drafts, 
2015–2019. 

Draft (feet) 

2015–2019 
Baseline 
Average  

Transitional Phase Operations and Maintenance 

Project Trips Project 
Plus 
Average 
Total 

% 
Change 

2015–
2019 
Average 

Project Trips Project 
Plus 
Average 
Total 

% 
Change Tanker ATB Tug Tanker ATB Tug 

1–15 26,287   44 44 0.2 26,287   472 26,759 1.8 

16–25 718  2 10 730 1.6 718  60 104 881 18.5 

26–32 980 23 2  1,005 2.5 980 172 82  1,234 20.6 

33–41 396 9   0 3.9 396 70   466 15.1 

>41 16    16 0.0 16    16 0.0 

Annual 
Total 28,396 32 4 54 28,490 0.3 28,396 242 142 576 29,356 3.3 

Notes:  Annual Baseline is 80 tankers and 90 ATBs. This would increase to 96 tankers and 92 ATBs during Project transition and 
to 201 tankers and 161 ATBs during Project operation. The new vessel trips include both arrivals and departures. The 
vessel drafts were compiled into categories for ease of comparison among different types of vessels in Table 4.4-1; these 
same categories are shown here for comparison of the Project proposed vessel trips with baseline conditions. The largest 
Handymax vessels associated with the Project have drafts ranging from 34 to 39 feet.   

Vessel Speed 

The San Francisco, San Pablo, and Suisun Bays Harbor Safety Plan (Harbor Safety Committee 2020) 
identify 15 knots as the maximum speed inside the bay for power driven vessels of 1,600 or more gross 
tons. Coastal tankers have speeds of about 12-15 knots, while ATBs have speeds of 10 to 12 knots 
(Crowley 2021; Fritelli 2014, 2017). Coastal tankers have speeds of about 12 to 15 knots, while ATBs 
have speeds of 10 to 12 knots (Crowley 2021; Fritelli 2014, 2017). Phillips 66’s records indicate that 
vessels calling the Rodeo Refinery observe a 12 knot limit up until just outside the Golden Gate. At that 
point, they reduce their speed to 10 knots and maintain it until they reach a point north of Angel Island 
(“Light 5”); from that point, they travel at 8 knots until they near the Marine Terminal and slow to 
maneuver into the berth (see Section 4.9.2, Hazardous and Hazardous Materials, Vessel Transport).  

The USACE–IWR maritime statistics reports do not include ferries in the vessel trip counts. High speed jet 
propulsion ferries operate the Vallejo route on San Pablo Bay to/from San Francisco. This ferry operates 
27 trips/day Monday through Friday and 16 trips/day on weekends. Ferries operate in accordance with 
best practices developed by San Francisco ferry operators in coordination with the Harbor Safety 
Committee for safe passenger vessel operation in the Bay (Harbor Safety Committee 2020).  

Maintenance dredging of the federal channel within San Pablo Bay and in the maneuver and dock area of 
the Marine Terminal has occurred annually for more than 10 years. There would be no change to the 
frequency of maintenance dredging under the Project. 

4.4.9 Discussion of Aquatic Biological Resources Impacts and Mitigation Measures 
Table 4.4-6 presents a summary of the potential impacts to aquatic biological resources, as well as 
significance determinations for each impact.  
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Table 4.4-6. Summary of Aquatic Biological Resources Impacts 

Impact 
Significance Determination 
LTS LTSM SU 

Impact 4.4-1. Would the Proposed Project have a substantial adverse effect, either directly or through habitat 
modifications, on any species identified as a candidate, sensitive, or special-status species in local or regional 
plans, policies, or regulations, or by the California Department of Fish and Game or US Fish and Wildlife Service?  

• Effects of Vessel Collisions (Ship Strikes) 
Rodeo Refinery 

Transitional Phase, Operation and Maintenance   ✔  

Impact 4.4-2. Would the Proposed Project have a substantial adverse effect, either directly or through habitat 
modifications, on any species identified as a candidate, sensitive, or special-status species in local or regional 
plans, policies, or regulations, or by the California Department of Fish and Game or US Fish and Wildlife Service? 

• Effects of Vessel Noise 
Rodeo Refinery 

Transitional Phase, Operation and Maintenance  ✔   

Impact 4.4-3. Would the Proposed Project have a substantial adverse effect, either directly or through habitat 
modifications, on any species identified as a candidate, sensitive, or special-status species in local or regional 
plans, policies, or regulations, or by the California Department of Fish and Game or US Fish and Wildlife Service? 

• Effects of Sediment Resuspension and Deposition 
Rodeo Refinery 

Transitional Phase, Operation and Maintenance ✔   

Impact 4.4-4. Would the Proposed Project have a substantial adverse effect, either directly or through habitat 
modifications, on any species identified as a candidate, sensitive, or special-status species in local or regional 
plans, policies, or regulations, or by the California Department of Fish and Game or US Fish and Wildlife Service?  

• Effects of Vessel Cargo Loading/Offloading Accidental Oil Spills 
Rodeo Refinery 

Transitional Phase, Operation and Maintenance   ✔ 
Impact 4.4-5. Would the Proposed Project have a substantial adverse effect, either directly or through habitat 
modifications, on any species identified as a candidate, sensitive, or special-status species in local or regional 
plans, policies, or regulations, or by the California Department of Fish and Game or US Fish and Wildlife Service?  

• Effects of Introductions of Nonindigenous Invasive Species 
Rodeo Refinery 

Transitional Phase, Operation and Maintenance   ✔ 
Impact 4.4-6. Would the Project have a substantial adverse effect on federally protected wetlands as defined by 
Section 404 of the CWA (including but not limited to, marsh, vernal pool, coastal, etc.) through direct removal, 
filling, hydrological interruption, or other means? 

• Eelgrass (Vegetated Shallows) 
Rodeo Refinery 

Transitional Phase, Operation and Maintenance ✔   

Impact 4.4-7. Would the Project have a substantial adverse effect on federally protected wetlands as defined by 
Section 404 of the CWA (including but not limited to, marsh, vernal pool, coastal, etc.) through direct removal, 
filling, hydrological interruption, or other means? 
Effects of Vessel or Cargo Offloading Accidental Oil Spills 

• Effects of Introductions of Non-Indigenous Invasive Species 
Rodeo Refinery 

Transitional Phase, Operation and Maintenance   ✔ 
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Impact 
Significance Determination 
LTS LTSM SU 

Impact 4.4-8. Would the Project Interfere substantially with the movement of any native resident or migratory fish 
or wildlife species or with established native resident or migratory wildlife corridors or impede the use of native 
wildlife nursery sites?  

• Effects of Vessel Collisions (Ship Strikes) 
• Effects of Vessel Noise  
• Effects of Vessel Sediment Resuspension and Deposition 

Rodeo Refinery 
Transitional Phase, Operation and Maintenance   ✔  

Impact 4.4-9. Would the Project Interfere substantially with the movement of any native resident or migratory fish 
or wildlife species or with established native resident or migratory wildlife corridors or impede the use of native 
wildlife nursery sites?  

• Effects of Vessel or Cargo Offloading Accidental Oil Spills 
Rodeo Refinery 

Transitional Phase, Operation and Maintenance   ✔ 
Impact 4.4-10. Would the Project Interfere substantially with the movement of any native resident or migratory fish 
or wildlife species or with established native resident or migratory wildlife corridors or impede the use of native 
wildlife nursery sites?  

• Effects of Introductions of Non-Indigenous Invasive Species 
Rodeo Refinery 

Transitional Phase, Operation and Maintenance   ✔ 
Impact 4.4-11. Would the Project conflict with the provisions of an adopted Habitat Conservation Plan, Natural 
Community Conservation Plan, or other approved local, regional or state habitat conservation plan? 
Rodeo Refinery 

Transitional Phase, Operation and Maintenance  ✔  

NOTES: LTS = Less than Significant, no mitigation proposed  
LTSM = Less than Significant impact with mitigation 
SU = Significant and Unavoidable 

IMPACT 4.4-1 

a. Would the Proposed Project have a substantial adverse effect, either directly or through 
habitat modifications, on any species identified as a candidate, sensitive, or special-status 
species in local or regional plans, policies, or regulations, or by the California Department of 
Fish and Game or US Fish and Wildlife Service?  

Effects of Vessel Collisions (Ship Strikes) 

Transitional Phase, Operations and Maintenance: Less than Significant Impact with Mitigation 

A vessel collision (ship strike) refers to impact between a vessel (most commonly bow or propeller) 
and aquatic animal. Vessel collisions have been reported for over 75 marine species including 
whales, dolphins, porpoises, seals, sea otters, sea turtles, and fish (Schoeman et al. 2020). Collisions 
with whales may not be reported because vessel crew are not aware of the collision; lack of 
awareness is even more likely for smaller species, or go unnoticed because carcasses sink (whales, 
turtles) (Schoeman et al. 2020). The probability of collision between ships and aquatic animals 
generally increases in areas with overlap of higher vessel traffic (e.g., shipping and navigation lanes, 
port approaches) and animal density (e.g., important foraging areas, breeding or haul out areas, 
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migration routes, or in narrow waterways that confine animal movement). Potential effects from 
vessel collisions on special-status fish, marine mammals and sea turtles are assessed below.  

Fish 

Vessel interactions with fish may include propeller strikes or propeller entrainment, which refers to fish 
being transported along with the volume of water “drawn” through the propeller(s) area while it spins. 
Entrained fish may be affected by propeller strikes or rapid changes in pressure, shear stress, and 
turbulence. In either case, injury or mortality may occur immediately upon contact with the propeller or 
result later from injury or increased susceptibility to predation or disease (Killgore et al. 2011).  

Threatened and endangered fish that have the potential to occur in San Pablo and San Francisco 
Bay include salmonids (Chinook salmon, steelhead), smelt (delta, longfin), and green sturgeon. 
Species of special concern include fall and late-fall DPSs of Chinook salmon, lampreys (Pacific, 
western river), Sacramento splittail, and white sturgeon. The following analysis focuses on species 
that differ in life history, size, and longevity representing a range of pertinent considerations relative to 
vulnerability to vessel interaction effects.  

Smelt 

Delta and longfin smelt share many of the same life history characteristics (Wang 2010). Both 
typically spawn in Suisun Bay and the Delta, depositing eggs onto substrate (submerged vegetation, 
sand, hard substrate; the eggs are adhesive and attach to the substrate). Newly hatched larvae are 
found near the surface of the water column. Juveniles move down to San Pablo Bay and move back 
to freshwater to spawn. Delta smelt reach maturity their first year and most die after spawning. 
Longfin smelt reach maturity after their second year and most die after spawning upstream, although 
some females may spawn twice. Generally, small and large delta smelt are distributed upstream of 
the 2 practical salinity units isohaline, but larger fish may be centered closer to the isohaline; juveniles 
and adults occupy waters of 1 to 7 practical salinity units (Dege and Brown 2004). The 2 practical 
salinity units isohaline is of particular interest in the estuary as it has been shown to have statistically 
significant relationships with many ecological resources, including fish. Both small and large longfin 
smelt also appear closely associated with this isohaline, with large individuals seaward; this species 
is anadromous, and juveniles and adults tend to be located in San Francisco Bay. Nursery areas and 
successful recruitment of longfin smelt has been associated with the 2 practical salinity units isohaline 
(Hobbs et al. 2010).  

The likelihood of substantial adverse effects to smelts from Project vessel propellers or entrainment is 
considered low. This is because the distribution of early life stages tends to center farther upstream 
than San Pablo Bay and there is no strong overlap between juvenile/adult distribution and vessels in 
the navigation channel given the width (miles) of the bay. Therefore, impacts to smelts from vessel 
collisions would be less than significant and no mitigation is required. 

Salmonids 

Salmonids (Chinook salmon, steelhead) both spawn in Sacramento and San Joaquin Rivers and 
tributaries, and steelheads also spawn in tributaries to San Francisco Bay. Spawning substrate 
includes gravel to coarse gravel; egg s are demersal. Early life stages are in freshwater. Chinook may 
rear in freshwater from months up to 2 years. Steelhead rear in freshwater streams 1 to 3 years. 
Juveniles of both species undergo physiological changes prior to out-migration to the ocean 
(smoltification). After spending a few years at sea, fish migrate back to natal streams to spawn. 
Chinook salmon may live up to 9 years, mostly 4 to 5 years; fish die after spawning. Steelhead may 
migrate back to natal streams after varying time at sea, and may repeat spawning/migration cycle 
multiple times; life expectancy ranges from 6 to 8 years.  
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Substantial adverse effects to salmonids from Project vessel propellers or entrainment would not be 
expected for similar reasons stated above for smelts. Additionally, results of the acoustic tagging 
studies indicate relatively high migration success through San Pablo Bay for both Chinook salmon 
and steelhead. Therefore, impacts to salmonids from vessel collisions or acoustics would be less than 
significant and no mitigation is required. 

Sturgeon 

Green sturgeon spawn in the Sacramento River, and white sturgeon mostly do. Green sturgeon eggs, 
larvae, and young of year typically occur in freshwater portions of the natal river, and juveniles are 
more frequently observed in the San Francisco Bay-Delta (Moser et al. 2016). Juveniles may reside 
in freshwater 1 to 3 years, but are able to survive and may seek out seawater by the end of their first 
year. Juveniles use riverine, subtidal, and intertidal habitats in lower mainstem rivers and estuaries. 
Subadult and adult green sturgeon occupy coastal waters for most of their life span. They make long-
distance migrations along the coast (Lindley et al. 2011). Green sturgeon enter estuaries to feed and 
sexually mature individuals migrate upriver to spawn in their natal river system every 1 to 3 years; 
after spawning fish occupy deep holding pools in the river for 6 to 10 months, presumably for feeding 
and/or energy conservation (Miller et al. 2020).  

Juvenile and adults are opportunistic demersal predators on a variety of crustaceans, clams, worms, 
fish eggs and fish. Benthic invertebrates, ghost shrimp are a favored item. Juveniles feed on 
amphipods, mysids, small clams, worms and fish eggs and demersal fish (Dumbauld et al. 2008; 
Radtke 1966). Green sturgeon is a relatively large fish, up to 8 to 9 feet in length, 5 feet on average 
for sexually mature adults. Green sturgeon reach maturity around age 15 and can live to be 70 years 
old. Spawning habitat of white sturgeon also is in the Sacramento River, but does not overlap with 
green sturgeon farther upriver (Poytress et al. 2015). Larval distribution also does not overlap, 
seasonally or spatially (white sturgeon larvae disperse more broadly in the freshwater delta, and may 
enter the estuary earlier as larvae or juveniles (Heublein et al. 2017). Both juvenile green and white 
sturgeon move between the Delta and San Francisco Bay, but only the white sturgeon overwinters in 
the Delta (Miller et al. 2020). Adult White sturgeon spend most of their life in the estuary and migrate 
to and from freshwater only for spawning. 

There is one documented report of a fatal propellor strike on an adult white sturgeon, from a deep-
draft tanker in Carquinez Strait (Demetras et al. 2020). Deep-draft vessel strikes is a listed threat for 
the endangered Atlantic salmon DPSs in the Delaware Estuary and in the James River, Virginia in 
areas where vessel traffic supports large ports and navigation channels are relatively narrow (Balazik 
et al. 2012; Brown and Murphy 2010). Vessel strikes is not a listed threat in the final rule to list the 
green sturgeon southern DPS as threatened, nor in the recovery plan for the species (NOAA 
Fisheries 2018a). Currently, Research Sturgeon is requesting information from the public on any 
carcasses found within the estuary to gain better understanding of causes of death (disease, marine 
mammal predation, toxicity or vessel strikes). 

The likelihood of substantial adverse effects to smelts from Project vessel propellers or entrainment is 
considered low. This is because the distribution of early life stages tends to center farther upstream 
than San Pablo Bay and there is no strong overlap between juvenile/adult distribution and vessels in 
the navigation channel given the width (miles) of the bay.  

Based on the above considerations, the potential for Project vessel propeller entrainment of early life 
stages of green sturgeon would not be expected to occur and would be expected to be less than 
substantial for white sturgeon given the broad dispersal of their larvae. There is the potential for 
vessel propeller strikes, as indicated by the documented record in the Carquinez Strait, but 
insufficient information is available to assess its potential threat. Acoustic tagging studies suggests 
that subadult green sturgeon prefer foraging outside the navigation channel, which makes sense from 
a habitat quality perspective. Given that, propeller strike vulnerability in San Pablo Bay may be 
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incidental to crossing the channel. More than 400 deep-draft vessel trips /year occur in the 
navigational channel. With the Project, it is estimated there will be a 15 percent increase in deep-draft 
vessels. The potential for vessel strike effects on green sturgeon is speculative in this analysis 
unknown, but if it occurred, the potential for substantial adverse effects cannot be ruled out because 
of their low population size and their longevity. This would be a significant impact. 

Marine Mammals 

Harbor seals and California sea lions forage in San Pablo Bay. Marine mammal observations in the 
region during 2017–2020 (Figure 4.4-5) included several whale species (blue, fin, gray, humpback; 
killer, and minke), dolphins (northern right whale dolphin, Risso’s dolphin, and harbor porpoises. Most 
observations were centered on an important foraging area near the Farallon Islands. Several of these 
species were observed in the Traffic Separation Scheme shipping lanes. Occurrence in the relatively 
narrow approach channel, Golden Gate and outer bay area were occasional and included humpback 
and gray whales and the harbor porpoise. Other species with the potential to occur in the offshore 
area near the shipping lanes are listed in Table 4.4-8. 

Of all the large whale species that inhabit the California coastline, endangered blue, fin, and 
humpback whales, and the delisted (recovered) gray whale are considered the most vulnerable to 
vessel strikes. This is because their migration and coastal feeding areas overlap with shipping traffic 
near San Francisco of other major West Coast ports (Rockwood et al. 2017). Large whales typically 
swim too slowly to avoid ships moving at typical speeds in ocean waters (15 knots or more); in the 
last three decades dozens of whales have been struck by vessels, generally with fatal results, in the 
approaches to San Francisco Bay. The actual numbers killed and injured are unknown because many 
collisions with whales go unnoticed or unreported (Rockwood et al. 2017). Studies indicate that 
vessel speed is an important factor in whale strikes, the risk increasing dramatically at speeds above 
14 knots and decreasing substantially at speeds 10 knots and lower (Jensen and Silber 2003; 
Redfern et al. 2019; Rockwood et al. 2017). The risk is greater when ships travel in areas that are 
highly productive fishing grounds due to local environmental conditions (e.g., upwelling, island 
shelves), and in turn are preferred foraging areas for highly intelligent marine mammals. The foraging 
area offshore and including the approach up to and including the Golden Gate Bridge is a designated 
biologically important area unit of critical habitat for humpback whale.  

Based on concerns over whale mortality off San Francisco, collaborative efforts were undertaken by 
NOAA marine sanctuaries and research and education institutions in coordination with the USCG 
(NOAA 2021b). As a result, a revised San Francisco Traffic Separation Scheme went into effect in 
2013 to reduce the risk of ship strike collisions. Beginning in 2015, NOAA Marine Sanctuaries 
requested voluntary Vessel Speed Reduction (VSR) in the designated shipping routes off San 
Francisco to decrease whale mortality from ship strikes. In 2017, the Protecting Blue Whales and 
Blue Skies Incentive Program was expanded to include San Francisco with participation by the 
Marine Sanctuaries and the BAAQMD. 
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Source: Point Blue Conservation Science 2021 
Note: White dots represent daily observations, which may be one or several animals. Data sources: Access Cruises (Point 

Blue, NOAA/Office National Marine Sanctuaries), Whale Alert APP, Farallon Island Spotter, and Farallon Spotter App)
Note: Blue lines delineate marine sanctuaries. Pink dashed lines delineate shipping routes and precautionary area; the pink 

bands indicate the Traffic Separation Scheme for ships arriving/departing San Francisco Bay.

Figure 4.4-5. Marine Mammal Occurrence In and Offshore San Francisco Bay, 2017–2020.
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For the last several years, the USCG annually issues a Local Notice to Mariners requesting that all 
vessels 300 gross registered tons or larger reduce speeds to 10 knots when transiting the San 
Francisco Traffic Separation Scheme (Northern, Western and Southern shipping lanes and 
Precautionary Area) from 1 May until 15 November to protect endangered blue, humpback and fin 
whales, which are federally protected under the federal ESA (16 USC 1538 et seq.), the Marine 
Mammal Protection Act (16 USC 1361 et seq.), and the National Marine Sanctuaries Act (16 USC 
1431 et seq).  

Tank vessels calling at the Marine Terminal use the Traffic Separation Scheme, but approach San 
Francisco Bay at approximately 12 knots. Modeled average predicted whale mortality prior to the 
VSR (2012–2014) compared to after (2016–2017) indicated that the 11 to 15 percent observed 
reduction of speed from 12 to 10 knots likely resulted in a reduction of vessel strike deaths of blue 
whales by 11 to 13 percent and humpback whales by 9 to 10 percent; it was predicted that twice as 
many blue whale and three times as many humpback whale deaths would be avoided with 95 percent 
of the vessels participating (Rockwood et al. 2020). Based on the above considerations, the 
additional Project vessel traffic has the potential to incrementally increase the potential for a 
substantial adverse impact on endangered and threatened whales, and adverse effects to non-listed 
whale species.  

Other protected dolphins and porpoises with the potential to occur in the shipping lanes are fast 
swimmers, wide-ranging, and have a “Least Concern” conservation status (International Union for the 
Conservation of Nature 2019). Other protected dolphins and porpoises with the potential to occur in 
the shipping lanes are fast swimmers, wide-ranging, and have a “Least Concern” conservation status 
(International Union for the Conservation of Nature 2019 cited in Schoeman et al. 2020). Therefore, 
the potential for ship strikes from increased vessel traffic from the Project would not be expected to 
result in substantial adverse effects on populations of protected dolphins and porpoises.  

Threatened Guadalupe fur seal has a low potential to occur in the Project study area as they have 
only occasionally been seen at the Farallon Islands in the last decade (NMFS 2020a). Therefore, a 
substantial adverse impact on this species is considered unlikely.  

Harbor seals and sea lion haul outs are common in the bay. Harbor seals have several haulouts and 
breeding colonies along the coast in the Project region. California sea lion breed in southern 
California. The closest northern elephant seal and northern fur seal breeding and/or major haul out 
rookeries on the Farallon Islands and Point Reyes National Seashore are several miles from the 
Traffic Separation Scheme shipping lanes approaching San Francisco Bay, indicating low overlap 
between Project vessels and pinniped congregating areas. Seals and sea lions are fast and agile 
swimmers, which lowers their vulnerability to vessel strikes. In the unlikely event of a vessel strike, 
the impact would not be adverse but a substantial population impact would not be expected since 
their stocks are not considered depleted.  

Sea otters would not be expected to occur in the Traffic Separation Scheme shipping lanes.  

Sea Turtles 

Endangered leatherback turtles and green sea turtles may occur offshore in the Project study area 
and are considered vulnerable to ship strikes when near the surface (NOAA Fisheries 2021a, 2021b; 
Schoeman et al. 2020). Leatherback turtle critical habitat occurs offshore the bay extending both up- 
and downcoast. Therefore, the additional Project vessel traffic has the potential to incrementally 
increase the potential for a substantial adverse impact on endangered leatherback turtles. The impact 
would be significant. 
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Summary 

No substantial adverse effects from potential Project ship strikes or propeller entrainment are expected 
for special-status salmonids or smelt. The potential for Project ship strike effects to threatened green 
sturgeon is unknown due to limited information on their behavior. It is possible that green sturgeon 
vulnerability to this impact may not be substantial because navigation channels provide low quality 
benthic foraging habitat due to frequent disturbance, they swim rapidly in the upper water column during 
migration, and Project vessel speeds are reduced inside the bay (8 to 10 knots). 

Existing mitigation measures that have been implemented to minimize vessel strikes on whales in the 
Project study area include the realignment of the shipping lanes approaching the bay farther away 
from the highly utilized foraging area near the Farallon Islands in 2013. A 10-knot VSR program with 
Notice to Mariners and incentivized Protecting Blue Whales and Blue Skies program have been 
implemented to minimize ship strike hazards to whales. Slowing vessel speed also is considered by 
NMFS as applicable for reducing ship strike injury to sea turtles.  

The additional Project vessel traffic would incrementally increase the potential for substantial adverse 
impacts on threatened and endangered whales and endangered sea turtles. While ship strike impacts 
to other marine mammals would be adverse, substantial population impacts would not be expected.  

Phillips 66’s records indicate that vessels calling at the Marine Terminal observe a 12 knot limit up until 
just outside the Golden Gate, and then transit navigation channels at 8 to 10 knots until they near the 
Marine Terminal and slow to maneuver into the berth. Implementation of Mitigation Measure BIO-1(a) 
would substantially reduce the potential for the increase in Project vessel trips to have a substantial 
adverse effect on special-status marine mammals and sea turtles. Implementation of BIO-1(b) would 
contribute to the collection of data to further the understanding of vulnerability of sturgeon to ship strike 
effects that could inform future management actions on behalf of both green and white sturgeon.  

With implementation of Mitigation Measures BIO-1a and BIO-1b impacts on threatened and 
endangered whales, endangered sea turtles, and threatened and endangered sturgeon related to 
vessel strikes would be less than significant. 

Mitigation Measure BIO-1a:  Update Pre-Arrival Documents 

Phillips 66 shall update pre-arrival document materials and instructions sent to tank vessels 
agents/operators scheduled to arrive at the Marine Terminal with the following information and 
requests:  

• Available outreach materials regarding the Blue Whales and Blue Skies incentive 
program; 

• Whale strike outreach materials and collision reporting from NMFS;  

• Request extra vigilance by ship crews upon entering the Traffic Separation Scheme 
shipping lanes approaching San Francisco Bay and departing San Francisco Bay to aid 
in detection and avoidance of ship strike collisions with whales;  

• Request compliance to the maximum extent feasible (based on vessel safety) with the 
10 knot voluntary speed reduction zone.  

• Encourage participation in the Blue Whales and Blue Skies incentive program.  
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Mitigation Measure BIO-1b:  CDFW and Research Sturgeon Support  

Phillips 66 will conduct and support the following activities to further the understanding of vessel 
strike vulnerability of sturgeon in San Francisco and San Pablo Bay.  

• Coordinate with CDFW and Research Sturgeon to ensure appropriate messaging on 
information flyers suitable for display at bait and tackle shops, boat rentals, fuel docks, 
fishing piers, ferry stations, dockside businesses, etc. to briefly introduce interesting 
facts about the sturgeon and research being conducted to learn more about its 
requirements and how the public’s observations can inform strategies being developed 
to improve fisheries habitat within the estuary.  

IMPACT 4.4-2 

a. Would the Proposed Project have a substantial adverse effect, either directly or through 
habitat modifications, on any species identified as a candidate, sensitive, or special-status 
species in local or regional plans, policies, or regulations, or by the California Department of 
Fish and Game or US Fish and Wildlife Service?  

Effects of Vessel Noise  

Transitional Phase, Operations and Maintenance: Less Than Significant, No Mitigation 
Proposed 

Project vessel calls would increase from a baseline of 3 times per week to 4 times per week during 
the Project transitional phase and 7 days per week during full operation. The additional Project vessel 
trips would change the frequency of the number of underwater noise events per week. However, 
there would not be a substantial change to the number of vessel trips on any particular day. For 
instance, the total number of vessel trips (inbound or outbound) on any given day may range from 
1 to 2 depending on weekly vessel call schedule under baseline conditions and also would apply 
during the Project transitional phase (Table 4.4-2). There would be two vessel trips per day for most 
weeks during full operation of the Project. 

Underwater soundscapes differ within the bay compared to the offshore Traffic Separation Scheme 
shipping lanes. In addition to the commercial vessels that approach and enter the bay from other 
home ports, San Francisco Bay also supports substantial internal commercial and recreational vessel 
traffic. Sound propagation (spreading outward from the source) is highly complex in shallow water 
environments such as the bay because of varying water depths and waters with different 
characteristics (salinity, temperature, sediment load). Sound propagation and attenuation (reduction, 
loss) are greatly influenced by sound reflectance between both the water surface and bay bottom, 
where wind chop or waves and penetration into substrate contribute to transmission loss. Sound 
propagation within navigation channels also is attenuated by the side slopes, especially where the 
channel transits much shallower habitat on either side such as in San Pablo Bay; this would be most 
pronounced for deeper-draft vessels. .  

Noise modeling studies using ship tracking data (Automatic Identification System) and known noise 
levels for different types of ships, indicate broadly elevated underwater noise and concentration may 
occur in areas with major ports and harbors (Erbe et al. 2012; Redfern et al. 2017). Ships’ propulsion 
systems and other machinery generate underwater noise, with the strongest noise source typically 
from the propeller when it cavitates (formation of bubbles behind the propeller, which produces sound 
as the bubbles vibrate and collapse) (Ross 1976 cited in Erbe et al. 2019). Cavitation noise generally 
increases with vessel speed, size, and load. Flow past the ship’s hull also generates sound, 
particularly at higher ship speeds.  

https://dosits.org/glossary/noise/
https://dosits.org/glossary/hull/


Rodeo Renewed Project 
Draft Environmental Impact Report 

October 2021 Biological Resources   4.4-131 

Cope et al. (2021) recently measured underwater sound levels for 565 vessel transits in San 
Francisco Bay. Median broadband (0.02 to 20 kilohertz) sound exposure levels (SEL36) reported in 
decibels (dB) were reported for the following vessel types: crude oil tankers (177.9), oil/chemical 
tankers (178.1 dB), bulk carriers (170.8 dB), vehicle carriers (177.5 dB), ferries (170.0 dB) and 
motorized recreational craft (168.2 dB). Vessel speeds ranged from 9.7 for crude oil tankers to 
32.8 knots for high-speed ferries.  

Underwater sound levels measured offshore in southern California shipping lanes averaged 179 dB 
root-mean-square (RMS37) for crude oil and chemical product tankers traveling at speeds between 
12 and 13 knots, averaged within 3.3 feet of the vessel (broadband frequency 20 to 1,000 Hertz, 
mainly below 40) (McKenna et al. 2012). Sound levels would be much lower at farther distances from 
the vessel.  

Fish 

Popper et al. (2019) reviewed that most studies on noise effects to fish have focused on very loud 
anthropogenic noises (e.g., pile driving) and few studies associated with ships and ship noises. Fish 
have been shown to react to ships (e.g., avoidance, alter swimming speed and direction, alter 
schooling behavior), but most studies associated with specific sound levels have been done under 
laboratory conditions, and data, while informative have been considered insufficient to set guidelines 
relative to vessel noise. Continuous noise sources detectable by fishes can mask signal detection; 
there is also limited evidence that anthropogenic sounds will result in fishes altering their own sounds 
to avoid masking. Putland et al. (2019) reviewed that vessel noise has been found to elicit an 
increase in the stress hormone, cortisol, in both freshwater and marine fish species; and reduce 
species’ communication space beyond natural variation The consequences of vessel noise related 
behavioral changes on fish populations are unknown.  

Fish interim guidelines for acoustic thresholds for onset of injury to hearing include SEL values of 
187 dB for fish 2 grams or larger and 183 dB for smaller fish (Stadler and Woodbury 2009). The injury 
thresholds were developed for pile driving, which is not applicable for the Project; however, the 
above-noted median SELs for crude oil tankers and oil/chemical tankers (177.9–178.1 dB) for San 
Francisco Bay are substantially below the injury thresholds. As a conservative measure, the federal 
resource agencies (NMFS, USFWS) have used a sound pressure level of 150 dB RMS as a guideline 
for potential onset of behavioral effects on ESA-listed species.  

The zone of influence associated with the 150 dB fish disturbance threshold was calculated as 
extending within approximately 92 to 300 feet of the vessel based on the above-noted average 
179 dB RMS sound pressure level, measured for crude oil and chemical product tankers within 
shipping lanes in the Santa Barbara Channel, and is based on simplified sound transmission loss 
assumptions for coastal waters (spherical spreading loss model to practical spreading loss model, 
respectively). The disturbance zone of influence would be expected to be substantially less within 
San Pablo Bay due to the bathymetric difference between shallow habitat and the deeper navigation 
channel; substantial sound attenuation would be expected from the channel side-slopes.  

 
36  SEL or Sound exposure level is the integral, over time, of squared sound pressure. The unit of sound exposure is decibels 

microPascal squared (dB re 1µPa2. (Pa2s). 
37  In the case of underwater noise, A sound pressure level in decibels is described as the ratio between a measured pressure and a 

reference pressure (for underwater sound, this is 1 microPascal (up), and is a logarithmic unit that accounts for large variations in 
amplitude. Therefore, a relatively small change in dB corresponds to large changes in sound pressure. The source level 
represents the sound pressure level referenced at a distance of 3.3 feet (1 m) from the source (referenced to 1 μPa). The sound 
levels noted in this section have the units of RMS re 1 µPa.   
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Acoustical Tagging Studies 

Acoustic tagging studies indicate that salmonids rapidly migrate to spawning grounds and migrations 
of young smolts to coastal waters are fairly rapid. For example, acoustic tagged late-fall run DPS 
Chinook salmon smolts were tracked to take 2 to 4 days from the Benicia Bridge to the Golden Gate, 
mainly following the deep navigation channel, but also using nearshore shallows (Hearn et al. 2013). 
A comparative acoustic tagging study of the migration success of Chinook salmon and steelhead 
released in the Sacramento River and tracked to the Golden Gate showed declining migration 
success for both species with migration distance and difference success rates between years (Singer 
et al. 2013). Reach-specific migration success for steelhead through San Pablo Bay (defined as 
between Carquinez and Richmond Bridges) ranged from 75 to 99 percent between years, 
respectively. Chinook salmon reach-specific success for the same reach ranged from 64 to 
78 percent, respectively. The lowest reach-specific migration success for both species was between 
Richmond and Golden Gate Bridges: 46 to 56 percent in 2009 and 75 to 78 percent in 2010.  

Acoustic tagging studies indicate that green sturgeon display different behaviors when migrating or 
foraging. Kelly et al. (2007) conducted a study of green sturgeon movement patterns in San Pablo 
Bay (5 subadults, 1 adult). Green sturgeon swim near the top of the water column at an average 
speed of 1.8 feet per second when displaying directional swimming behavior (e.g., migrating), but 
swim at slower speeds 0.7 feet per second and stop to linger in areas near the bottom, presumably 
when foraging. Foraging green sturgeon were mostly documented over benthic habitats in shallower 
waters west of the navigation channel, one concentrated track was noted along the edge of the 
channel; none were recorded east of the channel over Pinole Shoal. It is considered possible that this 
distribution pattern may have been related to habitat and food quality. Green sturgeon feed on a 
variety of demersal prey, including longer-lived clams and crustaceans. The navigational channel and 
shoal have been subject to maintenance dredging on an annual basis for years; channels subject to 
frequent dredging typically support less diverse benthic communities dominated by small species 
(Newell et al. 1998). 

Based on the above considerations, no substantial adverse noise effects to bay or anadromous 
special-status fish species would be expected from increased vessel trips during Project transition or 
full operations. The impact would be less than significant. 

Marine Mammals 

Whales may display a variety of behaviors associated with ship proximity and noise, including moving 
away, diving, increased respiration rates, and changing their vocalizations to compensate for making 
noises (e.g., increasing the strength, frequency, or lowering the bandwidth frequency of their 
vocalizations) (Erbe et al. 2019). Whale behavioral effects have been documented when received 
sound pressure levels ranged from 94 to 142 dB RMS depending on species.  

As a group, marine mammals have a very broad hearing range of 5 hertz to 200 kilohertz. Acoustic 
thresholds for onset of injury to hearing vary somewhat among different types of marine mammals 
due to differences in their hearing capabilities, as follows (cumulative SEL): baleen whales (199 dB), 
dolphins and toothed whales (198 dB), porpoises (173 dB), harbor seals (201 dB), and other seals 
and sea lions (219 dB) (NMFS Fisheries 2018b). The onset of disturbance threshold is 120 dB for all 
marine mammals.  

The above-noted 177.9-178.1 dB SEL median vessel sound levels for crude oil and oil/chemical 
tankers would not be expected to result in injury to hearing. These levels are below onset of injury 
thresholds for all marine mammals when computed as a cumulative SEL over a one-hour duration, 
which coincides with the travel time through San Pablo Bay (NMFS 2020b). A one hour duration also 
was used in that calculation as an estimate of the duration of vessel transit time in shipping lanes with 
the closest approach to the biologically important area (foraging) near the Farallon Islands (refer to 
Figure 4.4-4).  
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Average (mean and median power spectral density rounded to a whole number) ambient sound 
levels were 88 dB µPa2 /Hertz between 10 and 100 Hertz at the Cordell Bank offshore of the north 
Traffic Separation Scheme lanes approaching San Francisco Bay (Haver et al. 2020). The authors 
indicated that range dependent transmission loss calculations revealed that low frequency noise 
emanating from the vessels would exceed average ambient sound levels by 15 to 20 dB, depending 
on vessel characteristics. Vessels and whales overlapped in their contributions to the ambient sound 
levels within this low-frequency range, although vessel contributions were more omnipresent and 
seasonal peaks were associated with vocalizing whales (Haver et al. 2020). 

The zone of influence associated with the 120 dB RMS marine mammal behavioral disturbance 
threshold was estimated as 0.6 mile from the ship based on published underwater sound levels for oil 
tankers and use of the spherical spreading loss model. Review of the map provided in the Cordell 
Bank ambient sound study (Haver et al. 2020, Figure 1), and noting that the hydrophone was sited 
approximately 12 miles offshore the shipping channel, allowed identification of better agreement of 
the calculated distance to threshold using that model compared to the practical spreading loss model.  

Based on the above considerations, the Project would incrementally contribute noise effects to 
marine mammals within the biologically important area identified as part of critical habitat designated 
for the endangered humpback whale Central American DPS and threatened Mexico DPS, which also 
overlaps with critical habitat for the southern resident DPS of killer whale. The estimated zone of 
influence to the behavioral disturbance acoustic threshold is relatively small compared to the area of 
frequent marine mammal occurrence centered at the Farallon Islands (Figure 4.4-4).  

Sea Turtles 

Limited information is available on response of sea turtles to noise. A laboratory study on leatherback 
turtle hatchlings demonstrated they appear to have a relatively narrow, low-frequency range of 
hearing sensitivity, responding to stimuli between 50 and 1,200 Hz in water with maximum sensitivity 
between 100 and 400 Hertz (84 dB RMS at 300 Hertz) (Dow Piniak 2012). Leatherback hearing 
sensitivity overlaps with the frequencies and source levels produced by vessels, suggesting the 
potential for auditory masking effects.  

No formal acoustic thresholds have been established for sea turtles. Finneran and Jenkins (2012) 
developed onset of acoustic injury (weighted SEL of 175 dB) and behavioral disturbance (weighted 
SEL of 198 dB) criteria based on consideration of their low-frequency range of hearing and weighting 
consistent with criteria developed for certain marine mammals. However, Popper et al. (2014) 
concluded that sea turtle hearing is better represented by data from fishes than from marine 
mammals because the functioning of the inner ear of sea turtles (basilar papilla) is dissimilar to that of 
mammals (cochlea). The following thresholds are being used by the NOAA’s Greater Atlantic 
Fisheries Office to support effects analyses to ESA-listed species: onset of injury to hearing (204 dB 
weighted SEL, 232 dB peak), onset of temporary hearing shift (189 dB SEL, 226 dB peak), and 
behavioral disturbance (175 dB SEL).  

The above-noted 177.9-178.1 dB SEL median vessel sound levels for crude oil and oil/chemical 
tankers would not be expected to result in injury to sea turtle hearing. Project vessel noise effects 
have the potential to disturb sea turtles; however, at a calculated distance to the disturbance 
guideline (6 feet), no substantial adverse noise effects to turtles would be expected based on the 
NOAA East Coast effects. 

Summary 

The increase in numbers of vessels calling at the Marine Terminal would incrementally increase 
Project vessel noise effects to special-status fish, marine mammals, and sea turtles. No noise-related 
injuries would be expected. Noise effects would disturb special status species with the potential to 
alter behavior, interfere with communication, mask biologically important sounds, or result in stress. 
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The Project would incrementally increase the frequency of noise exposure events. There would be 
1 additional vessel call per week during the Project transitional phase, and 2 additional vessel calls 
per day for an additional 8 trips per week during Project operation. There would be a small increase in 
the duration of noise effects on any particular day, increasing from a baseline of 1 to 2 events per day 
to 2 events every day during full Project operation. The duration of each vessel arrival or departure 
would remain the same (e.g., one hour to transit San Pablo Bay, two hours to transit San Francisco 
Bay, approximately 3 to 4 hours to clear the Traffic Separation Scheme shipping lanes depending on 
ship direction).  

The zones of influence associated with onset of disturbance thresholds are small in comparison to the 
relatively broad San Pablo and San Francisco Bays and the nearshore coastal zone, including the 
designated critical habitats for fish and marine mammals, and the biologically important area for 
foraging whales offshore. The noise effects also would be temporary, not only because of the 
movement of the vessel, but also the limited number of vessel trips per day. Based on these 
considerations, Project noise effects may be adverse but would not be expected to have a substantial 
adverse impact to special status.  

Measures to reduce vessel adverse noise effects on marine life are addressed in the International 
Maritime Organization (2014) guidelines, which fall into three categories: hull design, vessel 
maintenance, and vessel operation. Maintenance guidelines to reduce underwater noise and improve 
fuel efficiency include: propeller polishing to remove marine fouling to help reduce cavitation; 
maintaining a smooth underwater hull surface (remove fouling); and maintaining an effective hull 
coating. Reducing ship speed is considered a very effective operational measure for reducing 
underwater noise, especially when it becomes lower than the cavitation inception speed.  

Good vessel hull husbandry measures to control biofouling (removal from hull and propeller, 
maintaining an effective hull coating) not only reduce underwater noise and increase fuel efficiency, 
they also are pertinent to reduction of invasive non-indigenous species, as discussed in detail for 
Impact 4.4-5. Existing federal and state regulations require vessel owners/operators to comply with 
vessel biofouling management requirements to reduce potential introductions of invasive 
nonindigenous species. With such compliance, no additional feasible mitigation measures would 
further reduce underwater noise levels of vessels.  

The anticipated impact from the relatively small daily increase in vessel trips is not considered 
significant and adverse relative to baseline conditions. The impact would be less than significant and 
no mitigation is required. 

It should be noted that with implementation of Mitigation Measure BIO-1a, which requires vessel 
operators to comply to the maximum extent feasible (based on safety considerations) with the 
voluntary 10 knot VSR program in the offshore Traffic Separation Scheme shipping channels and 
precautionary area, as safety allows. This measure would contribute to reduced noise levels of ships 
bound to or from the Marine Terminal. Once inside San Francisco Bay, ships already operate at 
reduced speeds, at 8 to 10 knots compared to 15 knots allowed under the guidelines of the Harbor 
Committee Safety Plan for San Francisco (Harbor Safety Committee 2020). Although not required to 
mitigate noise impacts resulting from the Project, implementation of Mitigation Measure BIO-1a has 
the potential to further lower noise effects, thereby incrementally reducing the footprint of noise 
effects to special-status species from Project operations in the bay and offshore. 

Mitigation Measure:  None Required 
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IMPACT 4.4-3 

a. Would the Proposed Project have a substantial adverse effect, either directly or through 
habitat modifications, on any species identified as a candidate, sensitive, or special-status 
species in local or regional plans, policies, or regulations, or by the California Department of 
Fish and Game or US Fish and Wildlife Service?  

Effects of Sediment Resuspension and Deposition 

Transitional Phase, Operations and Maintenance: Less Than Significant, No Mitigation 
Proposed 

The potential for increased vessel traffic to modify habitat of special-status species was evaluated 
based on whether there would be a substantial change in the following: (1) the number of vessel 
arrivals/departures per day, (2) the size and type of vessels calling at the Marine Terminal, 
(3) existing habitat conditions within the navigation channels and surrounding habitat potentially 
influenced by propellor wash induced sediment resuspension, turbidity and deposition, and (4) the 
relative contribution of the Project vessel calls to existing vessel traffic levels.  

Compared to baseline conditions, the frequency of vessel calls would increase from 3 to 4 per week 
during the transitional phase and from 1 to 2 under baseline to 2 during full operation. The size and 
type of vessels calling at the Marine Terminal would be similar or smaller than under existing 
conditions, with drafts ranging from less than 15 to 39 feet (see Tables 4.4-2, 4.4-3). In addition, the 
size of vessels calling at the Marine Terminal are limited by the water depths of the Federal 
navigation channels, which range from approximately -55 feet Mean Lower Low Water (MLLW) at the 
entrance to -35 feet MLLW in the Project area (URS Group 2015).  

While ATBs and tugs have sufficient under keel clearance when transiting the navigation channels to 
the northern part of the bay, some Handysize and all Handymax tankers would have minimum 
clearance. To maintain safety, the San Francisco Bar Pilots require an under-keel minimum clearance 
of 3 feet for tankers in navigation channels and schedule tug-assist transits during high tide for deep 
draft vessels, as applicable. For example, an oil tanker arriving at the offshore pilot station with a draft 
of -37 feet MLLW, would require a high tide of at least 5 feet above the -35 foot MLLW channel depth 
to navigate safely through the -35 foot MLLW channel (or Pinole shoal limiting depth) – this is referred 
to as “riding the tide” (USACE 2020). Departures also must be timed according to tides and/or 
managed through “light-loading” – this refers to vessels carrying less cargo than design capacity to 
reduce their draft.  

Navigation Channels 

Deep-draft vessel propeller-induced water velocities, and resulting shear velocities, would be 
expected to scour and lift sediment along the navigation channels, resulting in suspended sediment 
turbidity plumes in the water column. Sediment scouring can displace, injure or kill bottom-dwelling 
(benthic) invertebrates (e.g., crustaceans, mollusks, worms); however, benthic communities in 
navigation channels are already frequently disturbed under existing conditions. Because the Federal 
navigation channel in San Pablo Bay has been dredged on an annual basis for many years, the 
quality of benthic prey base generally is lower than undisturbed sediments due to the benthic 
invertebrate recolonization process that occurs after substantial sediment disturbance events (Newell 
et al. 1998). While benthic invertebrate recovery to pre-dredged conditions may be relatively rapid 
(months), the community would be expected to be dominated by “weedy” opportunistic species with 
high turnover rates since regular maintenance dredging precludes the development of more 
developed communities (e.g., with long-lived and larger invertebrates). Existing deep-draft vessel 
traffic (more than 400 trips/year in San Pablo Bay, Table 4.4-2) also disturbs bottom sediments in the 
navigation channel. While the Project increase in deep-draft vessel trips (Table 4.4-3) would 
incrementally increase scour effects in the navigation channels, the impact would be less than 
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significant based on existing disturbance levels that impact benthic community development under 
baseline conditions, and no mitigation is required.  

Sediment Resuspension and Deposition from Deep-Draft Vessels 

Propeller-induced turbidity plumes vary depending on vessel draft, vessel movement patterns (e.g., 
steady track, docking maneuvers), whether another ship passes before the plume decays, and 
environmental conditions that affect plume dispersion and decay rates (e.g., tide stage, currents). 
Generally, deep-draft vessels have the potential to create widespread resuspended sediment plumes 
since the source is moving; plumes are characterized by uniform suspended sediment concentrations 
due to prop wash mixing. Monitoring studies have measured total suspended concentrations ranging 
from 80 to above 90 milligrams/liter (mg/L) immediately after vessel passage with reports of rapid 
decay to ambient levels in the upper water column, and near bottom concentrations at decreasing 
concentrations over time with maximum concentrations of 20 to 40 mg/L 1 to 2 hours after vessel 
passage (Clarke et al. 2015; Wang et al. 2016). Little evidence of propeller-induced turbidity from tugs 
and barges were observed, although tugs assisting deep-draft vessels during docking maneuvers 
contributed to the plume effects (Clarke et al. 2015; Wang et al. 2016). Very large prominent plumes 
extending initially to the surface were primarily associated with deep-draft vessel turning maneuvers 
at the entrance of secondary berth access channels; whereas, turbidity plumes were less pronounced 
during vessel passage.  

The Project increase in deep-draft tanker vessel trips would be expected to contribute to an incremental 
increase the frequency of temporary turbidity effects. The Project increase in ATBs (those with deeper 
drafts) also would incrementally increase temporary turbidity effects; shallower draft ATBs and tugs 
would not be expected to appreciably increase turbidity effects over baseline conditions.  

Turbidity plumes generated by deep-draft tankers and relatively deep draft ATBs would be expected 
to be temporary and quickly dissipate. High energy currents flowing from the Carquinez Strait 
contribute to the sandier sediments generally found along the eastern portion of the channel near the 
Marine Terminal (USACE 2012). Typical tidal currents range from 0.7 foot per second in shallow 
water (less than 7 feet) to more than 3 feet per second in the navigation channel near the southern 
shore (Cheng and Gartner 1984 cited in Schoellhamer 2002).  

During vessel transit, the turbidity plume at any particular point would be temporary and suspended 
sediment concentrations would be expected to quickly dissipate to background concentrations. 
Suspended sediment concentrations in San Pablo Bay vary with tides (daily, spring-neap tides), 
annual pulses of freshwater inflow, and spring-summer wind-induced waves that resuspend 
sediments in shallow waters (Schoellhamer 2002; Schoellhamer et al. 2008).  

There has been a long-term trend of decreased sediment supply and outflows from the Sacramento 
River since the 1950s, which has resulted in a decrease in suspended particulate matter in the estuary 
and increase in water clarity (Cloern 2019). Suspended sediment concentrations at mid-depth near 
Point San Pablo was substantially greater between the early 1990s and 1998 (ranging from less than 
100 mg/L to 1,600 mg/L; annual mean of 73 mg/L) compared to 1999 to 2006 (less than 25 to 
400 mg/L; annual mean of 51 mg/L); this shift to lower suspended sediment concentrations may relate 
to a reduction in the erodible sediment supply over time (McKee et al. 2006; Schoellhamer 2011).  

MacVean and Lacy (2014) found that San Pablo Bay suspended sediment concentrations in shallow 
waters (less the 10 feet) west of the navigation channel were 30–50 mg/L when tides alone affected 
currents, but ranged 1 to 2 orders of magnitude higher (up to 500 mg/L) in the presence of wind waves 
due to the higher silt-clay content of sediments. Similarly, recent suspended sediments concentrations 
measured between 0.6 and 2.5 feet off the bottom at a central location within San Pablo Bay ranged 
from approximately 13 to 412 mg/L between June and August 2019 (Lacy et al. 2019).  
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Remobilization of sediments during deep-draft vessel during docking or departures at the Marine 
Terminal would not be expected to significantly impact water quality that could affect marine biological 
resources. Dredge material removed from the navigation channel has been determined to be suitable 
for discharge and beneficial reuse in San Francisco Bay since the 1990s. A sediment evaluation in 
2020 summarized past sediment characterizations near the Marine Terminal as primarily sand with 
similar sediment quality as ambient Bay conditions, no observed sediment toxicity, and water column 
test results met state narrative water quality objectives (Pacific EcoRisk 2020).  

Summary 

While the increase in numbers of vessels calling at the Rodeo Facility would incrementally increase 
the frequency of scour and sediment resuspension in the navigation channel, the impact on critical 
habitat would be expected to be less than significant based on existing disturbance associated with 
more than 400 deep-draft vessel trips/year, and annual maintenance dredging that impact benthic 
community development in the navigation channel under existing conditions. Similarly, temporary 
increases in turbidity would be expected to rapidly dissipate to background levels and not significantly 
affect water quality of critical habitat. Therefore, impacts related to sediment resuspension and 
deposition would be less than significant and no mitigation is required. 

Mitigation Measure:  None required 

IMPACT 4.4-4 

a. Would the Proposed Project have a substantial adverse effect, either directly or through 
habitat modifications, on any species identified as a candidate, sensitive, or special-status 
species in local or regional plans, policies, or regulations, or by the California Department of 
Fish and Game or US Fish and Wildlife Service?  

Effects of Vessel Cargo Loading/Offloading Accidental Oil Spills 

Transitional Phase, Operations and Maintenance: Significant and Unavoidable 

During the 7-month transitional phase, there would be an 11 percent increase in vessel traffic over 
baseline conditions. There would be a temporary increase of crude and gas oil feedstocks being 
delivered at the Marine Terminal as deliveries shift away from use of the Pipeline sites. There would 
be a 113 percent increase in vessel traffic when the Project is fully operational. Impacts to special-
status species and their habitat would depend on the type and amount of oil spilled and capability to 
rapidly contain and clean-up the spill.  

Toxicity of Renewable Fuels and Feedstocks 

Generally, renewable fuels have less toxicity than petroleum-based fuels although toxicity may vary 
depending on feedstocks, additives or blending with petroleum (Fingas 2015; Hellebone et al. 2008; 
Kass et al. 2021; Salam et al. 2012). Some are more dispersible in high energy environments than 
petroleum diesel and may form a white, milky emulsion. A spill may quickly spread and if it reaches 
the shoreline can result in reduced oxygen levels in shallow waters, coat shorelines, and have similar 
oiling effects on wildlife as petroleum spills (Fingas 2015; USEPA 2021). Documented substantial 
effects from vegetable oil spills include depletion of oxygen levels in shallow waters resulting in death 
of up to thousands of invertebrates and fish, thick and persistent oil coating of shorelines, and oiling 
and death of thousands of waterbirds (Fingas 2015). No effects on marine mammals have been 
reported; however, like petroleum oiling effects on species that rely on fur for insulation (e.g., sea 
otters) (Helm et al. 2015), it is assumed that external oiling could be life threatening due to extreme 
hypothermia.  
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Spill Containment 

Containment of the spill before it reaches shore is essential for lessening potential impacts since 
clean up can be difficult and effects may be persistent. Similar containment and cleanup measures 
are used for renewable feedstock spills as with petroleum oil spills.  

The 1995 CSLC EIR concluded that spills of 1 to 50 barrels (bbl) had the potential for significant impact 
to biological resources, but could be contained and cleaned before significant impacts occurred. Larger 
spills were considered an unavoidable and significant impact. Modeling was performed for this Project 
to estimate the trajectory 24-hours after a large spill (i.e., 20,000 bbl) of three types of oil (diesel, 
gasoline, non-weathering renewable feedstock such as vegetable oil) during summer and winter at the 
Marine Terminal and from a vessel travelling by the Golden Gate Bridge assuming no mitigation clean 
up (Section 4.9, Hazards and Hazardous Materials, and Appendix C, Maritime Risk Assessments). 
Therefore, the modeling assumes worst case scenarios for the modeled spill size.  

Marine Terminal Modeling Results 

Modeling results for a large spill at the Marine Terminal indicate that the highest probability of oiling 
(for both summer and winter) would extend along the southeastern shoreline of San Pablo Bay, and 
directly across the bay from the Marine Terminal, extend along both shorelines in the Carquinez 
Straight, and . A large spill just east of the Golden Gate Bridge would have the highest probability of 
oiling both shorelines along the bay entrance, around Angel Island and Treasure Island, east 
shoreline of the central bay, and extend outside the bay entrance both up- and down coast. A higher 
percentage of shoreline oiling was projected for summer conditions than in winter (Section 4.9, 
Hazards and Hazardous Materials, and Appendix C, Maritime Risk Assessments). The biological 
effects from an oil spill of this size on special-status species (especially fish, birds, sea otters, marsh 
mammals) would be significant.  

Vessel Spill Response Plans 

All marine terminals and all vessels calling at the Marine Terminal are required to have oil spill 
response plans and a prescribed level of initial response capability. The information contained in 
these plans must be consistent with the National Oil and Hazardous Substances Pollution 
Contingency Plan (40 CFR Part 300) and applicable Area Contingency Plans prepared pursuant to 
section 311(j)(4) of the CWA. Briefly, the facility and vessel response plans must identify the qualified 
individuals having full authority to implement the response plan; notification procedures; response 
activities within regulatory time requirements; equipment and other resources, secured through 
contract or other approved means, that would provide oil spill removal; procedures for training, 
exercises and drills; procedures for plan review and updates; and be submitted to the USEPA 
(Facility Response Plan) or USCG (Vessel Response Plan) for review and with each significant 
change. Vessel Response Plans also must include vessel-specific information (ship plans and 
diagrams, capacities and locations of all onboard tanks, etc.) and must include geographic-specific 
appendices for all Captain of the Port zones (e.g., Coast Guard Sector San Francisco) that identify 
zone-specific required state and federal notifications and list of contacts for the companies identified 
to provide oil spill removal, firefighting, lightering (cargo transfer), and salvage. 

As noted in Section 4.9, Hazards and Hazardous Materials, Phillips 66 complies with marine terminal 
requirements for onsite oil spill response equipment to respond to spills up to 50 bbl in size. In 
addition, Phillips 66 contracts with Marine Spill Response Corporation (MSRC) to serve as the 
primary Oil Spill Response Organization for offshore, onshore, and shallow-water response services. 
MSRC has inventory of response equipment located throughout the Bay Area, with the closest 
locations to the Marine Terminal ranging from 4.4 to 7.2 miles away. Response to a facility or vessel 
spill at the Marine Terminal would consist of required notifications, oil spill containment (deploy 
booms) and recovery (e.g., sorbents, skimmers).  
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If there was the threat of a large spill beyond the in-place response capabilities, a coordinated 
response would be initiated and organized in accordance with the Area Contingency Plan for San 
Francisco and directed by a Unified Command, including the federal (USEPA or USCG) and CDFW’S 
Office of Spill Prevention and Response (OSPR) on scene coordinators, the responsible party, and 
may include local government representation. Initial response is focused on minimizing impacts 
though the strategic objectives of “Stopping the Source, Containment and Recovery, and Protection 
of Sensitive Areas.” Sensitive area protection prioritization is based on two considerations; how soon 
the oil will reach the sensitive site, and the predefined protection priority associated with the site. This 
second consideration is applied only when there are insufficient response resources to protect all 
resources at risk before they are impacted by the oil.  

Generally, booms would be deployed in San Pablo Bay and elsewhere in San Francisco Bay, as 
necessary, to contain oil and exclude or divert oil from sensitive habitat locations. OSPR Ecologically 
Sensitive Site maps (USCG and CDFW 2014), include pre-determined protection priorities and 
logistical considerations for the placement of booms depending on local conditions. Oil 
removal/recovery in open water is accomplished using skimmering devices once the oil has been 
contained. Due to the large number of mudflats and marshes in San Pablo Bay, the primary oil 
recovery strategy is to use deflection booms to contain the oil in the deeper channel so that the 
thickest concentrations of oil may be attacked with as many high skimming capacity vessels as 
possible. Similar response measures would be taken if an oil spill occurred from a vessel in transit 
within the San Francisco Bay navigation channels. 

In the event of an oil spill by tanker or ATB in the shipping lanes approaching San Francisco Bay, the 
primary response strategy is on-water containment and recovery due to the high sensitivity and 
difficulty of protecting the rocky outer coast and Farallon Islands. Alternative response technologies 
(e.g., dispersants and in-situ burning) may be considered by the Unified Command in consultation 
with the resource Trustee agencies, if applicable. 

Summary 

As noted in Section 4.9, Hazards and Hazardous Materials, a small accidental spill or discharge at 
the Marine Terminal would likely be contained and removed quickly using established procedures. 
While the potential for large spills is rare, any increase in vessel traffic over baseline conditions would 
be significant. The effects of a spill of crude oil or petroleum blendstocks are well documented and 
include oiling of birds and marine mammals; toxicity to invertebrates, fish, marine mammals; and 
degradation of shoreline and subtidal habitats by coats of oily and tarry residues (National Research 
Council 2003). The risk of a significant spill cannot be eliminated. Therefore, the increased potential 
for large spills would be significant. 

Implementation of Mitigation Measures HAZ-1 and HAZ-2 identified in Section 4.9, Hazards and 
Hazardous Materials, would (1) reduce the frequency and size of potential feedstock spills from 
operation of the Marine Terminal, (2) provide automated monitoring that can warn operators of the 
development of dangerous mooring situations (3) provide automated monitoring of vessel approach 
that can warn operators of potential for allison with the Marine Terminal, and (4) Phillips 66 shall 
respond to any spill near the Marine Terminal from a vessel traveling to or from the Marine Terminal 
or moored at the Marine Terminal as if it were its own, without assuming liability, until such time as 
the vessel’s response organization can take over management of the response actions in a 
coordinated manner.  

Mitigation Measures HAZ-1 and HAZ-2, and Mitigation Measure BIO-3 below will increase Facility 
and Oil Spill Response Organization (OSRO) coordinated response to on-water equipment 
deployment and recovery to protect sensitive shoreline and nearshore resources. With 
implementation of these measures, Phillips 66 will increase emergency preparedness, and further 
reduce the potential for significant effects from an accidental spill or discharge. Because the risk of a 
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significant spill cannot be eliminated, potential impacts on special-status species and their habitat 
would remain significant and unavoidable. 

Mitigation Measure BIO-2: Implement Mitigation Measures HAZ-1 and HAZ-2. 

Mitigation Measure BIO-3: Update and Review Facility Response Plan and Spill 
Prevention, Control, and Countermeasure Plan with OSPR 

• The Facility Response Plan and Spill Prevention, Control, and Countermeasure (SPCC) 
Plan shall be updated to address the change in proposed feedstocks. Phillips 66 will 
consult with OSPR during update of the SPCC Plan, especially adequacy of booms at 
the Marine Terminal to quickly contain a spill of renewable feedstocks.  

• In accordance with CCR Title 14, Chapter 3, Subchapter 3, several types of drills are 
required at specified intervals. Due to the potential for rapid dispersion of biofuels and 
oils under high energy conditions, Phillips 66 shall increase the frequency of the 
following drills to increase preparedness for quick response and site-specific deployment 
of equipment under different environmental conditions.  

− Semi-annual equipment deployment drills to test the deployment of facility-owned 
equipment, which shall include immediate containment strategies, are required on a 
semiannual pass/fail basis – if there is fail during first six months, then another drill is 
required. Phillips 66 will require that both semi-annual drills are conducted and 
schedule them under different tide conditions.  

− An OSRO field equipment deployment drill for on-water recovery is required at least 
once every three years. Phillips will increase the frequency of this drill to annual. 

− CDFW-OSPR shall be provided an opportunity to help design, attend and evaluate 
all equipment deployment drills and tabletop exercises. To ensure this, Phillips 66 
shall schedule annual drills during the first quarter of each year to ensure a spot on 
OSPR’s calendar.  

IMPACT 4.4-5 

a. Would the Proposed Project have a substantial adverse effect, either directly or through 
habitat modifications, on any species identified as a candidate, sensitive, or special-status 
species in local or regional plans, policies, or regulations, or by the California Department of 
Fish and Game or US Fish and Wildlife Service?  

Effects of Introductions of Nonindigenous Invasive Species 

Transitional Phase, Operations and Maintenance: Significant and Unavoidable 

Invasive species are plants, animals, or pathogens that are non-native (or non-indigenous) to the 
ecosystem under consideration, and whose introduction causes or is likely to cause harm (NISIC 
2021). Invasive species can lead to the extinction of native plants and animals, destroy biodiversity, 
and permanently alter habitats. 

The potential for marine vessels calling at the Marine Terminal to introduce invasive species into the 
San Francisco Estuary was evaluated by the CSLC in the in a Rodeo Refinery Marine Terminal 
Lease EIR (CSLC 1995). The analysis determined that a potentially significant adverse effect could 
be mitigated to level of non-significance. Prohibiting ballast discharge was identified to mitigate this 
impact. No ballast water discharge is allowed under baseline conditions and has not occurred during 
the past 10 years.  
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During the 7-month transitional phase, there would be an 11 percent increase in vessel traffic over 
baseline conditions. There would be a temporary increase of crude and gas oil feedstocks being 
delivered at the Marine Terminal as deliveries shift away from use of the Pipeline sites. There would 
be a 113 percent increase in vessel traffic when the Project is fully operational.  

Shipping is the major pathway by which aquatic nonindigenous species (NIS) are transported around 
the globe and is responsible for up to 79.5 percent of established aquatic NIS introductions in North 
America (Fofonoff et al. 2003). Vessels introduce aquatic NIS into ports and harbors by two main 
mechanisms, discharge of ballast water and from vessel biofouling (CSLC 2021). Vessels take on, 
discharge, or redistribute ballast water to maintain stability, balance or trim. When vessels load ballast 
water, they pick up species in the water from one location and release them during discharge at 
another location. Vessel biofouling refers to animal and plant communities that attach directly to the 
vessels wetted surfaces or live in association with the habitat structure provided by the communities 
(e.g., algae, anemones, barnacles, crabs, fishes, mussels, sponges, tunicates, tubeworms). 
Approximately 500 NIS species are identified as present in the US in the National Estuarine Marine 
Exotic Species Information System (Smithsonian Environmental Research Center 2021). 
Approximately 500 NIS species are identified as present in the US in the National Estuarine Marine 
Exotic Species Information System (Smithsonian Environmental Research Center 2021).  

San Pablo Bay is on California’s 303d list of impaired waterbodies for several constituents, including 
exotic species that disrupt natural benthos, change pollutant availability in food chain, and disrupt 
food availability to native species (SWRCB 2021). More than 250 NIS and cryptogenic species (not 
clearly native or non-native) have been identified in the San Francisco Estuary. Loss of eelgrass beds 
in San Francisco Bay has been associated with the invasive European Green crab (Matheson et al. 
2016). The invasive overbite clam, which filter-feeds on zooplankton concentration, has been 
associated with the decline of the native delta smelt and other pelagic fishes in the Sacramento-San 
Joaquin River Delta (Feyrer et al. 2003; Mac Nally et al. 2010; Sommer et al. 2007). 

The California Marine Invasive Species Program works to prevent new species introductions by 
implementing vessel ballast water and biofouling management requirements that are authorized by 
the Marine Invasive Species Act. These regulations apply to vessels that are 300 gross registered 
tons or more and capable of carrying ballast water.  

Vessels calling at the Marine Terminal are required to comply with all federal and State ballast water 
laws, regulations, and permits. Ballast water discharges in the United States are under the jurisdiction of 
the USCG and the USEPA, and at the State level by the CSLC. Applicable laws and regulations are 
described in Section 4.4-3, Regulatory Setting. The principal components of the regulations include (1) 
Vessel-specific Ballast Water and Biofouling Management Plans with specific recordkeeping and 
reporting requirements; (2) managing ballast water in accordance with BMPs and conducting ballast 
water exchanges per location requirements (ballast water from within the Pacific Coast Region: 
exchange more than 50 nautical miles from land (including islands) in water depths greater than 200 
meters; ballast water from outside the Pacific Coast Region: exchange more than 200 nautical miles 
from land (including islands) and in water depths greater than 2,000 meters); (3) strategies to manage 
biofouling on vessel’s wetted surfaces (e.g., anti-fouling coatings, cleaning); and (4) management of 
biofouling after extended idle periods. This program is funded from fees collected on qualifying vessel 
voyages by the California Department of Tax and Fee Administration. Penalties from enforcement 
actions also are deposited into the Marine Invasive Species Control Fund. 

The Marine Invasive Species Program collects information on ballast water management and 
biofouling management from forms submitted by vessel operators and vessel arrival inspections. The 
2021 Biennial Report on the Marine Invasive Species Program reported that during 2018 and 2019, 
97.5 percent of California arrivals were compliant with both biofouling and ballast water management 
requirements, with 99.8 percent of arrivals being compliant with ballast water management 
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requirements and 96 percent compliant with biofouling management requirements within 60 days of 
failing a first inspection (CSLC 2021). During 2018 and 2019, 85.5 percent of vessels reported 
retaining all ballast water while in California waters, representing the most common management 
approach used by vessels. Compliance with interim and final ballast water performance standards, 
which would require treatment rather than ballast water exchange, has been delayed until 
technologies are available that would enable the regulated community to meet these standards.  

Compliance with the regulatory requirements is necessary to achieve the objectives of preventing the 
introduction of aquatic NIS to US ports and harbors. With implementation of the Mitigation Measures 
BIO-4a and BIO-4b, which address assurance of vessel regulatory compliance, the risk of new 
invasive nonindigenous species introductions from vessels calling at the Marine Terminal would be 
reduced, but remain significant.  

Because the risk of new species introductions from vessel calls at the Marine Terminal cannot be 
fully prevented, potential impacts on special-status species and their habitat would remain significant 
and unavoidable. 

Mitigation Measure BIO-4a:  Prohibit Ballast Water Exchange 

• Phillips 66 shall prohibit vessels from ballast water exchange at the Marine Terminal.  

Mitigation Measure BIO-4b:  Update Pre-Arrival Documentation 

• Phillips 66 shall update pre-arrival document materials and instructions sent to tank 
vessels agents/operators to ensure they are advised prior to vessel departure of 
California’s Marine Invasive Species Act and implementing regulations pertinent to 
(1) ballast water management, and (2) biofouling management. Additionally, Phillips 66 
will request that vessel operations provide documentation of compliance with regulatory 
requirements (e.g., copy of ballast water management forms and logs of hull husbandry 
cleaning/inspections).  

IMPACT 4.4-6 

c. Would the Project have a substantial adverse effect on federally protected wetlands as defined 
by Section 404 of the CWA (including but not limited to, marsh, vernal pool, coastal, etc.) 
through direct removal, filling, hydrological interruption, or other means? 

This analysis considers Special Aquatic Sites as defined under Section 404(b)(1) guidelines of the 
CWA, as applicable, including wetlands, mud flats, and designated sanctuaries and refuges. Other 
than the San Francisco Estuary and San Pablo Bay (refer to Impact 4.4-4 addressing marine vessel 
spills, and Impact 4.4-5 addressing invasive species), the following wetlands, and designated 
sanctuaries and refuges are within the Project study area.  

Eelgrass (Vegetated Shallows) 

In 2014, approximately 72 acres of eelgrass were mapped within the 1-mile radius of the Rodeo 
Refinery, and an additional 53 acres were mapped within 3 miles of the southeast shoreline from the 
Rodeo Refinery, and 0.2 acre to the northeast within the Carquinez Strait. 

Transitional Phase, Operations and Maintenance: Less Than Significant, No Mitigation Proposed 

Eelgrass is a marine flowering plant with a rhizomatous root system and long leaves (also referred to 
as blades, shoots). Eelgrass may occur on soft bottom habitats in the intertidal and subtidal, forming 
beds that range from patchy clumps to large meadows. Eelgrass beds are highly productive habitats 
that provide shelter, breeding and nursery grounds for a variety of invertebrates and fish; their leaves 
support attachment from various small plants, invertebrates, and fish eggs (e.g., Pacific herring); and 
their leaves serve as a food source for various grazers. Their distribution, depth range, and extent of 
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development in a specific area depends on environmental conditions (e.g., light, salinity, temperature, 
current strength, sediment, nutrients, water depth) and various pressures (e.g., grazing, epiphyte 
cover, disease).  

Eelgrass has high light requirements, and its water depth range, growth and survival are influenced 
by the amount of light available for photosynthesis each day (Dennison and Alberte 1986; 
Zimmerman et al. 1991, Zimmerman et al. 1995). During favorable growth periods, eelgrass stores 
carbohydrates in their rhizomes and this reserve, if sufficient, may sustain them during unfavorable, 
growth-limiting conditions such as low light or high temperature (Zimmerman et al. 1991). Seasonal or 
extended pulses of turbidity have been shown to result in eelgrass loss and lower long-term survival 
(Backman and Barilotti 1976; Burke et al. 1996; Cabello-Pasini 2002; Zimmerman et al. 1991; Moore 
et al. 1996, 1997; Zimmerman et al. 19911996, 1997). 

Eelgrass occurs along the eastern shore of San Pablo Bay, in discontinuous beds of various sizes 
between the Carquinez Strait and Point Pinole, whereas the largest bed occurs between Point Pinole 
and Point San Pablo to the south. Eelgrass does not occur in deep navigation channels in the San 
Francisco and San Pablo Bays. The San Francisco Bay Subtidal Habitat Goals (State Coastal 
Conservancy 2010) for eelgrass focus on protecting and enhancing existing eelgrass beds, creating 
additional eelgrass beds, and improving understanding of ecosystem services, factors influencing the 
beds, and methods for restoration.  

As discussed under Impact 4.4-5, deep-draft vessel propeller-induced water velocities, and resulting 
shear velocities, would be expected to scour sediment and resuspend sediments, causing turbidity 
plumes. Turbidity would be expected to be more pronounced during docking maneuvers and 
departures. Potential sediment resuspension and turbidity effects would be expected to be less 
pronounced for shallower draft ATBs and escort tugs. Propeller-induced turbidity would be expected to 
be temporary with rapid decay to background levels due to mixing by currents and tides. . Depending on 
local environmental conditions (e.g., wind chop, waves, seasonal river outflows) that affect ambient 
turbidity levels in San Pablo Bay, vessel propeller-induced turbidity may or may not be detectable. While 
the increase in numbers of vessels calling at the Marine Terminal would incrementally increase (from 1 
to up to 2 trips per day), the turbidity plumes would be temporary and of short duration. Substantial 
reduction in light levels below eelgrass daily requirements would not be expected.  

Several hundred deep-draft vessels annually transit San Pablo Bay to and from upstream facilities 
and ports. The largest eelgrass bed in the San Francisco estuary is located in San Pablo Bay 
between Point Pinole and Point San Pablo. Eelgrass mapping between 2004 and 2014 indicates 
there were substantial increases in eelgrass from 1,514 to 2,330 acres, suggesting no substantial 
adverse effects from ongoing vessel traffic.  

Based on the above considerations, no substantial adverse effects to eelgrass would be expected 
from the effects sediment resuspension due to increased vessel traffic. The impact would be less 
than significant and no mitigation is required.  

Mitigation Measure: None Required 
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IMPACT 4.4-7 

c. Would the Project have a substantial adverse effect on federally protected wetlands as defined 
by Section 404 of the CWA (including but not limited to, marsh, vernal pool, coastal, etc.) 
through direct removal, filling, hydrological interruption, or other means? 

Effects of Vessel or Cargo Offloading Accidental Oil Spills 

Transitional Phase, Operations and Maintenance: Significant and Unavoidable 

Similar to the discussion under Impact 4.4-4 on this same topic, the potential to impact special 
aquatic sites including wetlands, mud flats, vegetated shallows, and designated sanctuaries would 
depend on the type and amount of oil spilled and success of containment measures in the event of a 
large spill. While there are differences in behavior, fate and transport depending on type of oil spilled, 
substantial adverse effects would be expected in the event of a spill during the transitional phase 
(petroleum) or during Project operation (feedstocks, processed biodiesel fuel, renewable fuel gas or 
blending components). Potential effects of a large petroleum spill include toxic effects to wildlife; oiling 
and mortality of birds and marine mammals; coating of mudflats, tidal marshes, rocky shorelines; and 
mortality of plants and invertebrates. Similar effects would be expected with large vegetable oil or 
animal fat spills. Additionally, vegetable or animal fat spills may result in oxygen depletion in shallow 
waters and mortality of invertebrates and fish and have long persistence.  

Implementation of Mitigation Measures BIO-2, BIO-3 and Mitigation Measure HAZ-1 (Section 4.9, 
Hazards and Hazardous Materials) would further reduce the frequency and size of potential spills and 
preparedness for responding to a spill. Despite these additional mitigation measures, the potential for 
a substantial adverse impact on special status species or their habitat cannot be eliminated; 
therefore, therefore, the impact remains potentially significant and unavoidable. 

Effects of Introductions of Non-Indigenous Invasive Species 

Transitional Phase, Operations and Maintenance (Significant and Unavoidable) 
Invasive species have the potential to impact special aquatic sites such as wetlands, mudflats, 
vegetated shallows and designated refuges and sanctuaries. For example, loss of eelgrass beds in 
San Francisco Bay has been associated with the invasive European green crab (Carcinus maenas) 
(Matheson et al. 2016).  

As discussed in under Impact 4.4-5 on this same topic, compliance with these regulatory 
requirements is essential to achieve the purpose “to move the State expeditiously toward elimination 
of the discharge of nonindigenous species into the waters of the State or into waters that may impact 
the waters of the State, based on the best available technology economically achievable.” 
Compliance with California’s ballast water management and biofouling management regulations were 
relatively high during 2018 and 2019, 99.8 percent of arrivals being compliant with ballast water 
management requirements and 96 percent compliant with biofouling management requirements 
within 60 days of failing a first inspection (CSLC 2021).  

With implementation of Mitigation Measures BIO-4a and BIO-4b, the potential risk of new invasive 
species introductions from increase vessel calls at the Marine Terminal would be reduced to the 
maximum extent achievable. 

Implementation of these measures would reduce the potential for vessels calling at the Marine 
Terminal to introduce or spread NIS. Because the risk of new species introductions from vessel calls 
at the Marine Terminal cannot be fully prevented, potential impacts on special-status species and 
their habitat would remain significant and unavoidable. 

Mitigation Measure BIO-5: Implement Mitigation Measures BIO-4a and BIO-4b 
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IMPACT 4.4-8 

d. Would the Project Interfere substantially with the movement of any native resident or 
migratory fish or wildlife species or with established native resident or migratory wildlife 
corridors or impede the use of native wildlife nursery sites?  

Effects of Vessel Collisions (Ship Strikes)  

Transitional Phase, Operations and Maintenance: Less Than Significant, No Mitigation Proposed 

Vessel interactions with fish may include propeller entrainment, which refers to fish being transported 
along with the volume of water “drawn” to or through the propeller(s) while it spins. Entrained fish may 
be affected by propeller strikes or rapid changes in pressure, shear stress, and turbulence. Injury or 
mortality may occur immediately upon contact with the propeller or result later from increased 
susceptibility to predation or disease (Killgore et al. 2011). Generally, the probability of being struck 
by a propeller blade increases with fish size. Entrainment rates generally are less in wider waterways, 
deeper water, and stronger current areas compared to narrow, shallow, and slow current areas 
(Kilgore et al. 2011).  

Impact 4.4.1 addresses vessel collision impacts to marine special-status species. However, the 
likelihood of substantial adverse effects to other native fish from Project vessel propellers or 
entrainment is considered low. This is because there is no strong overlap between early live stages 
and juvenile/adult distribution and vessels in the navigation channel given the width (miles) of the bay. 
Therefore, vessel collision impacts would be less than significant for other native aquatic species, 
migration corridors, or nursery habitats.  

Mitigation Measure:  None required 

Effects of Vessel Noise  

Transitional and Operations and Maintenance: Less Than Significant, No Mitigation Proposed 

Cope et al. (2021) recently measured underwater sound levels from vessels in San Francisco Bay. 
Median broadband (0.02 to 20 kilohertz) SELs were approximately 178 dB SEL for crude oil tankers 
and oil/chemical tankers. This noise level is substantially below the fish interim guidelines for acoustic 
thresholds for onset of injury to hearing for fish two grams or larger (187 dB SEL) and smaller fish 
(183 dB). The zone of influence associated with the 150 dB fish disturbance guideline was calculated 
as extending approximately 0.5 mile from the vessel based on simplified sound transmission loss 
assumptions (practical spreading loss model).  

Similar to the discussion under Impact 4.4-2 for this same topic, the disturbance zone of influence 
would be expected to be substantially less within San Pablo Bay due to the bathymetric difference 
between shallow habitat and the deeper navigation channel and the substantial noise attenuation 
expected from the channel side-slopes. Because the Rodeo Facility is located near Carquinez Strait, 
noise effects from Project vessels during docking maneuvers or departure from the Marine Terminal 
have the potential to disturb native aquatic species and migration corridor where the bay narrows 
near the outlet of the Strait. The noise effects would be temporary, the docking or departure 
maneuvers would be of short duration, and the daily increase in number of vessel calls would be 
small (from 1-2 under baseline to 2 during full operation). Therefore, noise effects to other native 
species, migration corridors, or nursery habitat would be expected to be less than significant.  

It should be noted that with implementation of Mitigation Measure BIO-1a, which requires vessel 
operators to comply to the maximum extent feasible (based on safety considerations) with the 
voluntary 10 knot VSR program in the offshore Traffic Separation Scheme shipping channels and 
precautionary area, as safety allows. This measure would contribute to reduced noise levels of ships 
bound to or from the Marine Terminal. Once inside San Francisco Bay, ships already operate at 
reduced speeds, at 8 to 10 knots compared to 15 knots allowed under the guidelines of the Harbor 
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Committee Safety Plan for San Francisco (Harbor Safety Committee 2020). Although not required to 
mitigate noise impacts resulting from the Project, implementation of Mitigation Measure BIO-1a has 
the potential to further lower noise effects, thereby incrementally reducing the footprint of noise 
effects to special-status species from Project operations in the bay and offshore. 

Mitigation Measure:  None required 

Effects of Vessel Sediment Resuspension and Deposition 

Transitional and Operations and Maintenance: Less Than Significant, No Mitigation Proposed 

As noted under Impact 4.4-3 for this same topic, deep-draft vessel propeller-induced water velocities, 
and resulting shear velocities, would be expected to scour navigation channels, and sediment 
resuspended would create turbidity plumes. Turbidity would be expected to be more pronounced 
during docking maneuvers and departures. Potential sediment resuspension and turbidity effects 
would be expected to be less pronounced for shallower draft ATBs and escort tugs. Propeller-induced 
turbidity would be expected to be temporary with rapid decay to background levels due to mixing by 
currents and tides. Depending on local environmental conditions (e.g., wind chop, waves, seasonal 
river outflows) that affect ambient turbidity levels in San Pablo Bay, vessel propeller-induced turbidity 
may or may not be detectable. While the increase in numbers of vessels calling at the Rodeo Facility 
would incrementally increase (from 1 to up to 2 trips per day), the turbidity plumes would be 
temporary and of short duration. 

Based on the above considerations, the Project would not be expected to substantially interfere with 
the movement of any native resident or migratory fish or wildlife species, established migratory 
corridors or impede the use of native wildlife nursery sites. .  

Mitigation Measure:  None required 

IMPACT 4.4-9 

d. Would the Project Interfere substantially with the movement of any native resident or 
migratory fish or wildlife species or with established native resident or migratory wildlife 
corridors or impede the use of native wildlife nursery sites?  

Effects of Vessel or Cargo Offloading Accidental Oil Spills 

Transitional Phase, Operations and Maintenance: Significant and Unavoidable 
Similar to the discussion under Impact 4.4-4, the potential to interfere with movement of resident or 
migratory fish or wildlife, wildlife corridors or use of native wildlife sites would depend on the type and 
amount of oil spilled and success of containment measures in the event of a large spill. Substantial 
adverse impacts have the potential to occur in the event of a significant spill during the Project 
transitional phase (petroleum) or during Project operation (feedstock vegetable oils, animal fats, or 
processed biodiesel fuel, renewable fuel gas, renewable components for blending with other 
transportation fuels). Potential effects of a large spill would result in significant impacts to native 
aquatic species and nursery habitat. Additionally, vegetable or animal fat spills may result in oxygen 
depletion in shallow waters and mortality of invertebrates and fish and have long persistence.  

Mitigation Measures HAZ-1 and HAZ-2, and Mitigation Measure BIO-3 will increase Facility and 
OSRO coordinated response to on-water equipment deployment and recovery to protect sensitive 
shoreline and nearshore resources. With implementation of these measures, Phillips 66 will increase 
emergency preparedness, and further reduce the potential for significant effects from an accidental 
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spill or discharge. Because the risk of a significant spill cannot be eliminated, potential impacts on 
special-status species and their habitat would remain significant and unavoidable. 

Mitigation Measure BIO-6:  Implement Mitigation Measures BIO-2 (HAZ-1 and HAZ-2) 
and BIO-3 

IMPACT 4.4-10 

d. Would the Project Interfere substantially with the movement of any native resident or 
migratory fish or wildlife species or with established native resident or migratory wildlife 
corridors or impede the use of native wildlife nursery sites?  

Effects of Introductions of Non-Indigenous Invasive Species 

Transitional / Operations and Maintenance: Significant and Unavoidable 
Introductions of non-indigenous species can reduce native species diversity, food for native species, 
and has the potential to substantially alter habitat quality of aquatic nursery areas. As discussed in 
Section 4.4-5 on this same topic, compliance with these regulatory requirements is essential to 
achieve the purpose “to move the State expeditiously toward elimination of the discharge of 
nonindigenous species into the waters of the State or into waters that may impact the waters of the 
State, based on the best available technology economically achievable.” Compliance with California’s 
ballast water management and biofouling management regulations were relatively high during 2018 
and 2019, 99.8 percent of arrivals being compliant with ballast water management requirements and 
96 percent compliant with biofouling management requirements within 60 days of failing a first 
inspection (CSLC 2021).  

Compliance with the regulatory requirements is necessary to achieve the objectives of preventing the 
introduction of NIS to US ports and harbors. With implementation of the Mitigation Measures BIO-4a 
and 4b, which address assurance of vessel regulatory compliance, the risk of new invasive 
nonindigenous species introductions from vessels calling at the Marine Terminal would be reduced, 
but remain significant.  

Because the risk of new species introductions from vessel calls at the Marine Terminal cannot be 
fully prevented, potential impacts on special-status species and their habitat would remain significant 
and unavoidable. 

Mitigation Measure BIO-7: Implement Mitigation Measures BIO-2 (HAZ-1 and HAZ-2) 
and BIO-3 

IMPACT 4.4-11 

f.  Would the Project conflict with the provisions of an adopted Habitat Conservation Plan, 
Natural Community Conservation Plan, or other approved local, regional or state habitat 
conservation plan? 

Transitional Phase, Operations and Maintenance: Less than Significant Impact with Mitigation 

The Project area is identified in the San Francisco Bay Plan (BCDC 2021) as designated for Water-
Related Industry Priority Use. San Francisco Bay Plan policies require tidal marshes and tidal flats to 
be conserved to the fullest possible extent. The Conservation Element of the Contra Costa County 
General Plan (2010) provides policies to protect the County's natural resources and their uses. Two 
designated refuges occur within San Pablo Bay and offshore shipping lanes transit two national 
marine sanctuaries.  
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Mitigation Measures BIO-1 to BIO-4, which also require implementation of Mitigation Measures 
HAZ-1 and HAZ-2, would ensure that the tidal marshes and tidal flats within San Pablo Bay and the 
greater San Francisco estuary are protected to the maximum extent feasible from accidental harm or 
habitat degradation during the Project’s transitional phase, and future operations and maintenance. 
Therefore, the effects of the Project on local, regional, state and federal conservation plans would be 
less than significant to the extent feasible.  

Mitigation Measure BIO-8:  Implement Mitigation Measures BIO-1 to BIO-4 

Table 4.4-7. List of Special-Status Species (other than Marine Mammals) with Potential to 
Occur within the Vicinity of the Rodeo Refinery 

Common Name 
Scientific Name 

Listing 
Status General Habitat Conditions Potential to Occur 

Invertebrates 

Federal or State Threatened and Endangered Species 

Conservancy fairy 
shrimp 
Branchinecta 
conservatio 

FE 
Critical 
Habitat 
designated 

Found in large, cool-water vernal pools 
with moderately turbid water. Eight 
populations currently known, including 
a population in Solano County, which is 
present along the northeastern coast of 
San Pablo Bay.  

Moderate potential to occur in 
vernal pool habitat. Critical habitat 
for this species is approximately 19 
miles NE of the Rodeo Refinery.  

Black abalone 
Haliotis cracherodii 

FE 
Critical 
Habitat 
designated 

Range from about Point Arena, 
California to Bahia Tortugas and Isla 
Guadalupe, Mexico. Live on rocky 
substrates with crevices and varied 
relief in intertidal and shallow 
vegetated subtidal reefs (to about 18 
feet deep) along the coast. Rare north 
of San Francisco.  
Critical habitat ranges from mean 
higher high water line to water depth of 
19.7 feet within designated sections of 
coastline and offshore islands, 
including in the Project region: Del Mar 
Landing Ecological Reserve in Sonoma 
County to Point Bonita in Marin 
County; South of San Francisco Bay in 
San Francisco County to Natural 
Bridges State Beach in Santa Cruz 
County; Farallon Islands; and Año 
Nuevo Island. 

Potential to occur rocky intertidal 
and shallow subtidal coastal habitat. 
Low numbers during 2019 survey at 
Golden Gate National Recreation 
Area. None detected during 2015 
survey at Farallon Islands.  

Callippe silverspot 
butterfly 
Speyeria callippe 
callippe 

FE Uses Viola plants located in grasslands 
bordering San Francisco Bay. Since 
1988, populations have been recorded 
in San Mateo County, Alameda 
County, Sonoma County, and in the 
hills between Vallejo and Cordelia. 

Moderate potential to occur; limited 
suitable habitat present.  

California freshwater 
shrimp 
Syncaris pacifica 

FE/SE Found in small, coastal streams with 
low elevation and low-gradient, 
including streams flowing southward 
into northern San Pablo Bay. 

High potential to occur toward the 
northern San Pablo Bay.  
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Common Name 
Scientific Name 

Listing 
Status General Habitat Conditions Potential to Occur 

Other Special-Status Species 

Obscure bumble bee 
Bombus caliginosus 

SA Typically found at lower elevations 
near the coast.  

Moderate potential to occur. One 
CNDDB occurrence in the 3-mile 
buffer.  

Crotch bumble bee 
Bombus crotchii 

SCE Found in grasslands and shrublands 
primarily within southern and central 
California, with occasional records in 
the northern portion of the state.  

Low potential to occur within 
grassland habitats. 

Western bumble bee 
Bombus occidentalis 

SCE Historically found in much of California, 
now mostly restricted to high meadows 
or coastal environments with ample 
floral resources.  

High potential to occur within 
suitable habitat; several CNDDB 
occurrences in the 3-mile buffer.  

Monarch butterfly– 
California 
overwintering 
population 
Danaus plexippus 

FC/SA 
(Wintering 
sites) 

Eucalyptus groves used as winter roost 
sites. 

Moderate potential to occur at 
wintering roosts within the Rodeo 
Vicinity at Point Pinole Regional 
Park. Potential wintering habitat 
(Eucalyptus grove) present within 
the Rodeo Refinery although no 
roosting observed. Two CNDDB 
occurrences in the 3-mile buffer.  

Pinto abalone 
Haliotis 
kamtschatkana 

SSC Range from Southeast Alaska to Baja 
California, Mexico. Live on rocky 
substrates in intertidal and subtidal 
vegetated reefs to water depths of 
120 feet.  

Low abundance, potential to occur 
suitable coastal rocky habitat.  

Curved-foot hygrotus 
diving beetle 
Hygrotus curvipes 

SA Occurs in seasonal pools and small in-
stream pools in the Sacramento-San 
Joaquin Delta. Typically occurs in 
association with alkali vegetation.  

Moderate potential to occur within 
suitable habitat; marginal suitable 
habitat present in seasonally 
ponded areas.  

Fish 

Fish - Federal or State Threatened and Endangered Species 

Green sturgeon – 
southern DPS 
Acipenser medirostris 

FT/SSC 
Critical 
Habitat 
designated 

Anadromous; this DPS, inhabits near-
shore marine waters from Mexico to 
Bering Sea; may occur in bays and 
estuaries along the West Coast.  
Requires deep (> 15 feet depth) 
freshwater pools with suitable 
substrate for spawning and holding, 
estuarine rearing habitat, and 
unobstructed migratory corridors. 
Spawns in the Sacramento River, early 
life stages Sacramento-San Joaquin 
Delta.  
Critical habitat in the Project vicinity 
includes San Pablo, San Francisco, 
and Suisun Bays; Sacramento-San 
Joaquin Delta; and coastal waters 
north from Monterey Bay at depths of 
60 fathoms.  

Known to occur in San Pablo, San 
Francisco, and Suisun bays (adult 
migration, juvenile 
rearing/migration).  
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Common Name 
Scientific Name 

Listing 
Status General Habitat Conditions Potential to Occur 

Tidewater goby 
Eucyclogobius 
newberryi 

FE 
Critical 
Habitat 
designated 

Discontinuously distributed along most 
of the California Coast. Inhabits fresh 
water–saltwater interface such as the 
upper edge of tidal bays and in coastal 
lagoons.  
Critical habitat includes Rodeo Lagoon 
in the Project region upcoast from San 
Francisco Bay. 

Known to occur. Nearest known 
population is in Rodeo lagoon on 
the coast of Marin County. 

Delta smelt 
Hypomesus 
transpacificus 

FT/SE 
Critical 
Habitat 
designated 

Endemic to the upper San 
Francisco Bay–Delta Estuary. 
Spawning habitat in the region 
includes Sacramento River and 
tributaries of northern Suisun Bay 
(December/January to June/July).  
Critical habitat includes areas of all 
water and all submerged lands below 
ordinary high water and the entire 
water column eastward of Carquinez 
Strait, including Suisun Bay (including 
the contiguous Grizzly and Honker 
Bays); the length of Goodyear, Suisun, 
Cutoff, First Mallard (Spring Branch), 
and Montezuma sloughs; and the 
existing contiguous waters contained 
within the Delta. 

Low potential to occur. Low to no 
delta smelt caught during surveys 
past 5 years (summer townet, 
spring Kodiak and fall midwater 
trawls, and Enhanced Delta Smelt 
Monitoring Program). Potential to 
spawn in San Pablo Bay in wet 
years. 

Coho salmon – 
Central California 
Coast ESU 
Oncorhynchus kisutch 

FE 
Critical 
Habitat 
designated 

Anadromous; this ESU includes all 
includes naturally spawned coho 
salmon originating from rivers south of 
Punta Gorda, California to and 
including Aptos Creek, as well as such 
coho salmon originating from 
tributaries to San Francisco Bay. The 
ESU includes the San Francisco Bay 
estuary and its tributaries (except for 
the Sacramento-San Joaquin rivers).  
Critical habitat for the Central California 
Coast ESU encompasses accessible 
reaches of all rivers (including 
estuarine areas and tributaries) 
between Punta Gorda and the San 
Lorenzo River (inclusive) in California, 
including two streams entering central 
San Francisco Bay: Arroyo Corte 
Madera Del Presidio and Corte Madera 
Creek. 

Not expected to occur. Extirpated 
from all rivers flowing into San 
Francisco Bay.  

Steelhead – Central 
California Coast DPS 
Oncorhynchus mykiss  

FT 
Critical 
Habitat 
designated 

Anadromous; requires clear, cool water 
and clean gravels for spawning. 
Occurs in coastal basins from the 
Russian River in Sonoma County south 
to Soquel Creek in Santa Cruz County.  
Requires, cool, clean streams with 
deep pools and moderate velocities 
and substrate for spawning, adequate 
cover/shelter, and unobstructed 
migratory corridors.  

Known to occur in San Pablo and 
San Francisco Bays (adult migration 
and juvenile rearing/migration).  
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Common Name 
Scientific Name 

Listing 
Status General Habitat Conditions Potential to Occur 

Critical habitat in the Project vicinity 
includes drainages to San Francisco 
and San Pablo Bays (excludes Suisun 
Bay), and the estuarine habitat of these 
bays. 

Steelhead—Central 
Valley DPS 
Oncorhynchus mykiss 

FT 
Critical 
Habitat 
designated 

Anadromous; this DPS includes 
naturally spawned anadromous 
steelhead originating below natural and 
manmade impassable barriers from the 
Sacramento and San Joaquin Rivers 
and their tributaries; excludes fish 
originating from San Francisco and 
San Pablo Bays and their tributaries 
(i.e., California Central Coast DPS).  
Requires, cool, clean streams with 
deep pools and moderate velocities 
and substrate for spawning, adequate 
cover/shelter, and unobstructed 
migratory corridors.  
Critical habitat in the Project vicinity 
includes San Pablo and San Francisco 
Bays (excludes South Bay). 

Known to occur in San Pablo and 
San Francisco Bays (adult migration 
and juvenile rearing/migration).  

Chinook salmon—
Central Valley spring-
run ESU  
Oncorhynchus 
tshawytscha  

FT/ST 
Critical 
Habitat 
designated 

Anadromous; this ESU includes 
naturally spawned spring-run Chinook 
salmon originating from the 
Sacramento River and its tributaries, 
and spring-run Chinook salmon from 
the Feather River Hatchery Spring-run 
Chinook Program.  
Requires, cool streams with deep pools 
and moderate velocities and clean 
gravels for spawning. The lower 
reaches of rivers and deltas provide 
rearing habitat for fry. Spawning and 
rearing is restricted to a few tributaries 
to the Sacramento River basin.  
Critical habitat in the Project vicinity 
includes estuarine habitat in San 
Francisco and San Pablo Bays and the 
Sacramento River delta.  

Known to occur in San Pablo and 
San Francisco Bays (adult migration 
and juvenile rearing/migration).  

Chinook salmon— 
Sacramento River 
winter run ESU 
Oncorhynchus 
tshawytscha 

FE/SE 
Critical 
Habitat 
designated 

Anadromous; requires clean, cold 
water with gravel beds for spawning, 
and unobstructed passage. Spawning 
of the Sacramento River winter run 
ESU is restricted to the Sacramento 
River. 
Critical habitat in the Project vicinity 
includes all waters in San Pablo Bay 
and San Francisco Bay to the Golden 
Gate Bridge.  

Known to occur in San Pablo and 
San Francisco Bays and coastal 
waters (adult migration and juvenile 
rearing/migration).  

Longfin smelt 
Spirinchus 
thaleichthys 

FC/ST Anadromous; found in open waters of 
estuaries. A portion of population out 
migrates to ocean March to January 
with adults returning to San Francisco 
Estuary in December to May. Spawns 

Known to occur. Larvae, juveniles, 
and adults documented in San 
Pablo and San Francisco Bays. 
Several CNDDB occurrences within 
the 3-mile buffer.  
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Common Name 
Scientific Name 

Listing 
Status General Habitat Conditions Potential to Occur 

in freshwater streams in lower San 
Joaquin and Sacramento Rivers and 
upper Suisun Bay from 
January/February to April. Larval 
nursery habitat consists of brackish 
estuarine waters. Juvenile and 
subadult rearing habitat in San 
Francisco, San Pablo and Suisun 
Bays. 

Other Special-Status Species 

White sturgeon 
Acipenser 
transmontanus 

SSC Anadromous; found in Pacific Ocean 
from Alaska to Baja California, spawn 
in a few large rivers from the 
Sacramento-San Joaquin system 
northward. Migrate upriver to spawn 
when water quality and flow conditions 
are favorable (generally late February 
to early June). Typically spawn in deep 
water over gravel substrates or in rocky 
pools with swift currents. Feed on 
benthic prey in shallow water. Adults 
migrate back to the estuary after 
spawning. 

Known to occur in San Pablo and 
San Francisco Bays (juvenile 
rearing/migration, adult migration). 

Western river lamprey 
Lampetra ayresii 

SSC Anadromous; found in Pacific Ocean 
and spawns in coastal streams from 
Alaska to San Francisco Bay. Habitat 
requirements have not been studied in 
California; presumably, like other 
lampreys (see Pacific lamprey). They 
have been recorded from the 
Sacramento-San Joaquin Delta while 
migrating, tributaries to Sacramento 
and San Joaquin Rivers, tributaries to 
San Pablo (Napa River, Sonoma 
Creek) and San Francisco Bay 
(Alameda Creek). Migrates through San 
Francisco-San Pablo Bay. 

Known to occur in San Pablo and 
San Francisco Bays (migration). 

Pacific lamprey  
Lampetra tridentata 

SSC Anadromous; occurs in Pacific Ocean 
and spawns in coastal streams from 
Alaska to Baja California. Adults build 
nests gravel and cobble substrates 
with cover vegetation and woody 
debris. Ammocoetes larvae require 
sandy to silty backwaters or stream 
edges in which to bury themselves. 
Water quality and cool temperatures 
that do not exceed 77 degrees 
Fahrenheit. Occupy habitat in larger 
streams entering San Francisco and 
San Pablo bays; spawning adults and 
ammocoetes larvae also occur edges 
of channels in the Sacramento-San 
Joaquin Delta. Migrates through San 
Francisco-San Pablo Bay to and from 
upriver spawning habitat and ocean. 

Known to occur in San Pablo and 
San Francisco Bays (migration). 
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Common Name 
Scientific Name 

Listing 
Status General Habitat Conditions Potential to Occur 

Chinook salmon —- 
Central Valley fall / 
late fall-run ESU 
Oncorhynchus 
tshawytscha 

SSC Anadromous; general habitat 
requirements are similar to those of 
other “ocean type” Chinook salmon 
that minimize their time in fresh water. 
Requires clean, cold water and gravel 
beds for spawning. Peak spawning 
time is typically in October-November 
but can continue through December 
and into January. Fall ESU spawn in 
the Sacramento and San Joaquin River 
watersheds, as far upstream as the 
first impassible dams. Late fall-run 
ESU occur in tributary streams to the 
Sacramento River, most spawn in the 
main river. Fall run juveniles rear in 
fresh water for 1-7 months; late fall run 
juveniles rear 7-13 months.  

Known to occur in San Pablo and 
San Francisco Bays (adult migration, 
juvenile rearing/migration). 

Sacramento splittail 
Pogonichthys 
macrolepidotus 

SSC Endemic to California’s Central Valley; 
requires brackish water rearing 
habitats in the San Francisco Estuary 
and on floodplain and river-edge 
spawning habitats immediately above 
the estuary. Most migrate between 
these two habitat types on a near 
annual basis. Spawn on submerged 
annual vegetation in flooded areas or 
along the edges of rising rivers. 
Juveniles rear in estuarine marshes. 
Two genetically distinct populations, 
one centered in San Pablo Bay around 
the Petaluma and Napa Rivers, and 
the other centered around the Delta 
and Suisun Marsh.  

Known to occur in San Pablo Bay 
and marshes (rearing). 

Amphibians 

Federal or State Threatened and Endangered Species 

California tiger 
salamander – central 
California DPS 
Ambystoma 
californiense 

FT/ST/WL 
Critical 
Habitat 
designated 

Grassland, oak savanna, and low 
elevation foothills with vernal pools, 
seasonal ponds, or slow streams or 
semi-permanent waters that are 
necessary for breeding. Utilizes 
burrows made by squirrels and other 
burrowing mammals for refuge. 
Currently found in the Bay Area in 
Sacramento, Contra Costa, and 
Alameda counties.  

Moderate potential to occur in 
vernal pool habitat. Critical habitat 
for this species is approximately 25 
miles NE of the Rodeo Refinery.  

Foothill yellow-legged 
frog 
Rana boylii 

SE/SSC Rocky streams and rivers with open, 
sunny banks in woodland, chaparral, 
and forest.  

Low potential to occur. Limited to no 
suitable habitat present. One 
historical CNDDB occurrence in the 
3-mile buffer along Pinole Creek.  

California red-legged 
frog 
Rana draytonii 

FT/SSC 
Critical 
Habitat 
designated 

Breeds in stock ponds, pools, and 
slow-moving streams with emergent 
vegetation; adjacent upland habitats 
are often used outside the breeding 
season. 

Moderate potential to occur. 
Marginal suitable habitat present. 
Several CNDDB records present, 
mostly associated with Rodeo 
Creek, Refugio Creek, Telephone 
Creek, and Pinole Creek. The 
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closest CNDDB record is 1-mile 
from the Rodeo Refinery along 
Rodeo Creek. Critical habitat for this 
species is approximately 4 miles SE 
of Rodeo Refinery.  

Reptiles 

Federal or State Threatened and Endangered Species 

Green sea turtle – 
east Pacific DPS 
Chelonia mydas 

FT 
Critical 
Habitat 
designated 

Commonly occur from southern 
California to northwestern Mexico; 
have been sighted as far north as 
southern Alaska. They are herbivores, 
eating mostly seaweed, seagrasses, 
and algae.  

Low potential to occur. Critical 
habitat for this species includes 
coastal waters of Puerto Rico.  

Leatherback sea turtle 
Dermochelys coriacea 

FE/SCE 
Critical 
Habitat 
designated 

Pelagic (open ocean), also forages in 
coastal waters.  
Critical habitat in the Project vicinity 
occurs offshore San Francisco Bay; 
extends north to Point Arena and south 
to Point Arguello. Includes waters from 
the ocean surface to a maximum depth 
of 262 feet and other waters within the 
US Exclusive Economic Zone. 

Known to occur. Recent sightings 
off San Francisco Bay.  

Alameda whipsnake 
Masticophis lateralis 
euryxanthus 

FT/ST 
Critical 
Habitat 
designated 

Chaparral, northern coastal sage scrub 
and coastal sage most commonly on 
east, south, southeast, and southwest 
facing slopes. Hibernate in rock 
outcrops and crevices and mammal 
burrows, typically from November to 
March. Currently found in the inner 
coast range of California, primarily 
Contra Costa and Alameda Counties.  

High potential to occur. Critical 
habitat for this species is 
approximately 2.5 miles SE of the 
Rodeo Refinery. Three CNDDB 
occurrences within the designated 
critical habitat.  

Giant garter snake 
Thamnophis gigas 

FT/ST Agricultural wetlands, irrigation and 
drainage canals, sloughs, ponds, small 
lakes, low gradient streams, and 
adjacent uplands in the Central Valley. 
Hibernate from October through April. 
Relies heavily on rice fields in the 
Sacramento Valley and managed 
marsh areas in State and Federal 
Wildlife Refuges.  

Moderate potential to occur. Limited 
suitable habitat present.  

Other Special-Status Species 

Western pond turtle 
Actinemys marmorata 

SSC Freshwater ponds, slow streams, and 
other slow moving waterways with 
abundant vegetation and rocky or 
muddy bottoms. Logs, rocks, exposed 
vegetation and banks are required for 
basking. May enter brackish water and 
even seawater.  

Moderate potential to occur. 
Potential habitat present in 
freshwater ponds with emergent 
aquatic vegetation. Several CNDDB 
records in the 3-mile buffer along 
Rodeo Creek.  
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Birds 

Federal or State Threatened and Endangered Species 

Tricolored blackbird  
Agelaius tricolor 

ST/SSC 
(nesting 
colony) 

Cattail or tule marshes; forages in field 
and farms. Breeds in large freshwater 
marshes.  

Low potential to occur within the 
Rodeo Refinery area; moderate 
potential to occur in freshwater 
marshes in undeveloped areas.  

Marbled murrelet  
Brachyramphus 
marmoratus 

FT/SE 
(nesting) 
Critical 
Habitat 
designated 

Majority of life spent at sea. In 
California, this species typically nests 
in coastal redwood and Douglas-fir 
forests, usually within a few miles of 
the ocean. Suitable forests are 
characterized by large trees, multiple 
canopy layers, and moderate to high 
canopy closure.  

Low potential to occur within the 
Rodeo Refinery area; moderate 
potential to occur in suitable habitat 
present. Critical habitat for this 
species is approximately 2 miles S 
of the Rodeo Refinery.  

Cackling (=Aleutian 
Canada) goose 
(wintering)  
Branta hutchinsii 
leucopareia 

FD/WL Breeds in the Aleutian Islands and 
winters on inland lakes, rivers and 
marshes; coastal salt marshes, bays, 
and tidal flats; brackish ponds, 
pastures and agricultural fields, and in 
grassy fields in urban and suburban 
parks with close proximity to water 
along the Pacific coast to central 
California. Current winter range 
includes areas of the San Francisco 
and San Pablo Bays and western 
Contra Costa and Alameda counties.  

Moderate potential to occur. 
Potential suitable wintering habitat 
present. One CNDDB occurrence in 
the 3-mile buffer.  

Swainson's hawk  
Buteo swainsoni 

ST 
(nesting) 

Breeds in wide variety of open habitats, 
ranging from prairie and shrub steppe 
to desert and agricultural systems. 
Often nests peripheral to riparian 
systems. May use lone trees in 
agricultural fields or pastures or urban 
areas if adjacent to suitable foraging 
habitat.  

High potential to occur. Suitable 
nesting and foraging habitat exists 
in undeveloped areas.  

Western snowy plover 
Charadrius nivosus 
nivosus 

FT/SSC 
Critical 
Habitat 
designated 

Nests on sandy beaches and back bay 
sand flats adjacent to tidal waters of 
the Pacific Ocean.  

Remote potential to occur; no 
suitable habitat present. Critical 
habitat for this species is 
approximately 10 miles northwest of 
the Rodeo Refinery.  

Western yellow-billed 
cuckoo  
Coccyzus americanus 
occidentalis 

FT/SE  
Critical 
Habitat 
designated 

Forages and nests in a variety of 
riparian habitats. Cottonwood and 
willow trees and shrubs are important 
for foraging, with large blocks of 
riparian habitats with dense understory 
foliage important for breeding and 
nesting. Along the Sacramento River, 
home ranges include 25 acres or more 
of riparian habitat. Overwinters in 
South America.  

Low potential to occur; limited 
suitable habitat present. Critical 
habitat for this species is in the 
northern Central Valley.  

Bald eagle 
Haliaeetus 
leucocephalus 

FD/SE/FP Winter throughout most of California at 
lakes, reservoirs, rivers, and some 
rangeland and coastal wetlands. Breed 
in mountain and foothill forests and 

Moderate potential to occur 
(foraging); low potential to occur 
(nesting). Marginal suitable roosting 
and foraging habitat present.  
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woodlands near reservoirs, rivers, and 
lakes.  

California black rail 
Laterallus jamaicensis 
coturniculus 

ST/FP Nests and forages in the shallow 
margins of salt, brackish, or freshwater 
marsh and tidal emergent wetlands 
typically with high densities of short 
vegetation predominantly pickleweed, 
gumplant, and rushes (Juncus spp.).  

Moderate potential to occur; 
potential coastal marginal habitat 
present. Three CNDDB occurrences 
in the 3-mile buffer.  

Short-tailed albatross 
Phoebastria 
(=Diomedea) albatrus 

FE/SSC Forages for squid, fish, eggs of flying 
fish, shrimp and other crustaceans on 
open ocean waters and islands. 
Occasionally sighted off the Pacific 
Coast of the United States. Nests on a 
few islands in the western Pacific 
Ocean.  

Remote potential to occur. This is a 
coastal species not likely to be 
found in San Pablo Bay. 

Bank swallow  
Riparia riparia 

ST 
(nesting) 

Nests in lowland areas with alluvial 
soils along rivers, streams, lakes, and 
ocean coasts. Forages mostly over 
water in riparian areas, various aquatic 
habitats, and wet croplands. 

Low potential to occur. No record of 
breeding in Contra Costa County 
and limited suitable habitat present.  

California Ridgeway’s 
rail 
Rallus obsoletus 
obsoletus 

FE/SE/FP Salty and brackish tidal marshes in 
San Francisco Bay typically dominated 
by pickleweed and Pacific cordgrass 
(Spartina foliosa). A small population 
has been documented in the San 
Pablo Bay and Suisun Marsh area.  

High potential to occur within 
coastal areas of the Rodeo Vicinity. 
Two CNDDB occurrences in the 3-
mile buffer on Mare Island.  

California least tern 
Sterna antillarum 
browni 

FE/SE/FP Breeds and nests on beaches, 
mudflats, and sand dunes kept free of 
vegetation by the tide, usually near 
shallow estuaries and lagoons with 
access to open ocean. Found in the 
San Francisco Bay and other areas 
along the California Coast. Migrates 
south to Mexico in the winter.  

High potential to occur within 
suitable shoreline habitat.  

Northern spotted owl 
Strix occidentalis 
caurina 
Critical Habitat 
designated 

FT/ST  Prefers forested habitat with a multi-
layered, multi-species canopy with 
moderate to high canopy closure, 
typically in older forests. An abundance 
of large, dead wood on the ground and 
open space within and below the upper 
canopy is important for foraging, and 
large snags and a high incidence of 
trees with large cavities are structural 
requirements for nesting and roosting.  

Remote potential to occur. No 
suitable habitat within the Rodeo 
Refinery area or the vicinity. Critical 
habitat for this species is 
approximately 19 miles W of the 
Rodeo Refinery.  

Other Special-Status Species 

Cooper’s hawk 
Accipiter cooperii 

WL 
(nesting)  

Nests in dense coniferous, deciduous, 
and mixed wood forests, usually with 
tall trees with openings or edge 
habitats. Nests in crotches in 
deciduous trees or conifers on 
horizontal branches usually in second-
growth conifer stands or deciduous 
riparian areas near streams.  

Moderate potential to occur; 
marginal nesting habitat present. 
One CNDDB record in the 3-mile 
buffer.  
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Great egret 
Ardea alba 

SA 
(nesting 
colony) 

Forages for fishes, amphibians and 
invertebrates in open freshwater and 
saline wetlands, lake margins, shallow 
coastal lagoons and estuaries, and 
rivers. Nests in large trees and shrubs 
near water.  

High potential to occur; observed 
foraging in the San Pablo Bay in 
1994 (Contra Costa County 1994). 
Marginal nesting habitat present.  

Great blue heron 
Ardea herodias 

SA 
(nesting 
colony) 

Nests in colonies in trees or shrubs 
near lakes and estuaries and forages 
in calm, fresh waters, slow-moving 
rivers, emergent wetlands, and shallow 
coastal bays.  

High potential to occur; observed 
foraging in the San Pablo Bay in 
1994 (two CNDDB occurrences). 
Marginal nesting habitat present.  

Short-eared owl 
Asio flammeus 

SSC 
(nesting) 

Nests typically on inland and coastal 
prairies, marshes, and farmland. 
Forages in fresh water and salt 
marshes and swamps, lowland 
meadows, prairies, and irrigated fields.  

Moderate potential to occur. 
Potential marginal habitat present.  

Northern harrier 
Circus hudsonius 

SSC 
(nesting) 

Often nests in marshes and sometimes 
dry, open fields. Forages in marshes, 
fields, and prairies in both wet and dry 
habitats where there is open terrain 
and good ground cover.  

High potential to occur. Current 
year-round range includes the coast 
of California. Potential suitable 
habitat exists present.  

Yellow rail 
Coturnicops 
noveboracensis 

SSC Nests in densely vegetated sedge 
marshes or meadows with moist soil or 
shallow standing water. In winter, 
inhabits wet meadows and coastal tidal 
marshes.  

Low potential to occur. Small 
numbers winter regularly in a few 
coastal California marshes and the 
Suisun Marsh region.  

Snowy egret 
Egretta thula 

SA 
(nesting 
colony) 

Marshes, swamps, ponds, lakes, and 
coastal tidal flats and shores. Seeks 
out sheltered bays in coastal areas. 
Nests in colonies in trees, usually near 
water, and sometimes on or near the 
ground in marshy areas.  

High potential to occur. Observed 
foraging within the RS and the RV 
(Contra Costa County 1994). No 
nesting habitat present.  

California horned lark 
Eremophila alpestris 
actia 

WL Found on barren ground with short 
grass or scattered bushes. Nests in 
hollows or depressions on the ground 
often next to a grass tuft or a clod of 
earth or manure.  

Moderate potential to occur. 
Suitable habitat present.  

American peregrine 
falcon 
Falco peregrinus 
anatum 

FD/SD/FP 
(nesting) 

Open country, cliffs, and sometimes 
cities. Often near water, especially 
along coastal areas. Nesting habitat 
includes a variety of locations from 
cliffs, tall buildings, bridges, or 
occasionally the nests of other birds.  

High potential to occur; suitable 
nesting and foraging habitat 
present. One CNDDB occurrence 
(non-specific area) in the 3-mile 
buffer.  

Saltmarsh common 
yellowthroat 
Geothlypis trichas 
sinuosa 

SSC Endemic to California. Breeds primarily 
in brackish marsh, woody swamp, 
freshwater marsh, and salt marsh with 
a high percent cover of tules (Scirpus 
spp.), Peppergrass (leipidium 
latifolium), and Juncus spp.  

Moderate potential to occur; 
marginal coastal marsh habitat 
present. One CNDDB occurrence in 
the 3-mile buffer.  

Loggerhead shrike 
Lanius ludovicianus 

SSC 
(nesting) 

Breeds mainly in shrublands or open 
woodlands in chaparral, oak woodland, 
or oak savannah with grass cover and 
some areas of bare ground. Require 

Moderate potential to occur. 
Potential suitable foraging habitat 
and marginal nesting habitat 
present.  
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tall shrubs, trees, or anthropogenic 
features for hunting perches; open 
areas of short grasses or bare ground 
for hunting, an large shrubs or trees for 
nest placement.  

San Pablo song 
sparrow 
Melospiza melodia 
samuelis 

SSC Year-round resident endemic to tidal 
marshes of San Pablo Bay. Dense 
vegetation is required for nesting sites, 
song perches, and as cover from 
predators. Some exposed ground for 
foraging is also required. 

Moderate potential to occur; 
marginal habitat present in coastal 
areas. Three CNDDB occurrences 
in the 3-mile buffer.  

Suisun song sparrow 
Melospiza melodia 
maxillaris 

SSC Year-round resident endemic to tidal 
marshes in the Suisun Marsh from the 
Carquinez Straight east to the 
confluence of the Sacramento and San 
Joaquin Rivers. Dense vegetation is 
required for nesting sites, song 
perches, and as cover from predators. 
Some exposed ground for foraging is 
also required. Associated primarily with 
tidal channels, especially in marshes 
where pickleweed (Salicornia virginica) 
dominates and gumplant (Grindelia 
sp.) lines the channels.  

Moderate potential to occur; 
marginal habitat present in coastal 
areas. Two CNDDB occurrences in 
the 3-mile buffer. 

Osprey 
Pandion haliaetus 

WL 
(nesting) 

Found near water, either fresh or salt, 
where large numbers of fish are 
present. Nesting typically occurs on top 
of a large snag usually near water.  

Occurs. Multiple CNDDB records, 
including several nests, in the 3-
mile buffer  

Double-crested 
cormorant 
Phalacrocorax auritus 

WL 
(nesting 
colony) 

Nests along coast on isolated islands 
or in trees or cliffs along lake margins 
or on bridges. High adaptable and may 
be found in almost any aquatic habitat, 
including coasts, bays, lakes, ponds, 
rivers, and estuaries. 

Occurs. Observed foraging in 
Safety Basins within the Rodeo 
Refinery area (Contra Costa County 
1994), however limited potential 
nesting habitat present.  

Yellow-headed 
blackbird 
Xanthocephalus 
xanthocephalus 

SSC 
(nesting)  

Breeding requires marshes with tall 
emergent vegetation such as tules or 
cattails (Typha spp.), usually in open 
areas and edges over deeper water. 
Nesting occurs in low vegetation over 
water.  

Low potential to occur; potential 
marginal habitat present. Historic 
breeding sites included the town of 
Pinole and Contra Costa and 
Alameda Counties. One historical 
CNDDB occurrence in the 3-mile 
buffer.  

Mammals 

Federal or State Threatened and Endangered Species 

Salt marsh harvest 
mouse 
Reithrodontomys 
raviventris  

FE/SE/FP Saline emergent marshlands with 
dense pickleweed. Moves into 
adjoining grasslands during the highest 
winter tides and during winter. 
Restricted to the salt and brackish 
marshes of San Francisco, San Pablo, 
and Suisun Bay areas.  

Moderate potential to occur. 
Potential marginal habitat in 
saltwater marshes. Two CNDDB 
occurrences in the 3-mile buffer on 
Mare Island. 
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Other Special-Status Species 

Pallid bat 
Antrozous pallidus 

SSC Found in a number of habitats 
including coniferous forests, non-
coniferous woodlands, brushy terrain, 
rocky canyons, open farmland, and 
desert. Typically roosts in crevices, 
buildings, caves, tree hollows, and 
mines. Hibernate close to or within 
their summer roosts.  

Moderate potential to occur. 
Potential roosting habitat in 
buildings and other man-made 
structures within the Rodeo 
Refinery and vicinity, but these are 
high-disturbance areas that likely 
deter use. One historical CNDDB 
occurrence in the 3-mile buffer.  

Townsend’s big-eared 
bat 
Corynorhinus 
townsendi  

SSC Distribution correlated largely with 
caves, mines, tunnels, buildings, or 
other human-made structures for 
roosting. Often roosts in the open, 
sensitive to disturbance. Prefers mesic 
habitats for foraging.  

Moderate potential to occur. 
Potential roosting habitat in 
buildings and other man-made 
structures present in lower-
disturbance areas.  

Western mastiff bat 
Eumops perotis 
californicus 

SSC Foraging habitat includes dry desert 
washes, flood plants, chaparral, 
coastal sage scrub, oak woodland, 
open ponderosa pine forest, grassland, 
and agricultural areas. However, 
requires significant rock features 
(crevices) nearby for roosting. 
Occasionally roosts in cracks in 
buildings.  

Low potential to occur; limited 
potential roosting habitat present. 

San Pablo vole 
Microtus californicus 
sanpabloensis 

SSC Grassy habitats associated with salt-
marshes. 

Moderate potential to occur; 
marginal habitat present.  

San Francisco dusky-
footed woodrat 
Neotoma fuscipes 
annectens 

SSC Found in forests of coast live oak and 
native riparian vegetation with thick 
underbrush and cover. Terrestrial stick 
houses are built around logs or trees in 
cool and shady areas.  

Moderate potential to occur; limited 
suitable habitat present. One 
CNDDB occurrence in the 3-mile 
buffer along Pinole Creek.  

Salt marsh wandering 
shrew 
Sorex vagrans 
halicoetes 

SSC Salt marsh habitat that is inundated 
daily by tidal waters with abundant 
pickleweed and driftwood that provides 
dense cover. Foraging occurs under 
litter and debris found on moist ground.  

Moderate potential to occur; 
marginal habitat present in coastal 
areas.  

Suisun shrew 
Sorex ornatus 
sinuosus 

SSC Salt and brackish marshes around the 
northern margins of San Pablo and 
Suisun Bays with low, dense 
vegetation. Driftwood and other surface 
litter above the average high-tide line is 
likely an important feature for nesting 
and foraging.  

Moderate potential to occur; 
marginal habitat present in coastal 
areas in the 3-mile buffer. One 
CNDDB occurrence in the 3-mile 
buffer.  
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Plants 

Federal or State Threatened and Endangered Species 

Pallid manzanita 
Arctostaphylos pallida 

FT/SE/ 
CRPR 
1B.1 

Grows on rocky ridges and outcrops in 
maritime chaparral or coastal scrub 
habitats in the East Bay hills or 
Alameda and Contra Costa Counties.  

Low potential to occur; no suitable 
habitat present.  

Sonoma sunshine 
Blennosperma bakeri 

FE/SE/CR
PR 1B.1 

Occurs in vernal pools and wet 
grasslands in Sonoma valley and the 
Santa Rosa Plain.  

Low potential to occur; no suitable 
habitat present.  

Tiburon mariposa lily 
Calochortus 
tiburonensis 

FT/ST/CR
PR 1B.1 

Grows on serpentine and serpentine-
derived soil in open areas on the 
northern end of the Tiburon peninsula.  

Low potential to occur; no suitable 
habitat present.  

Tiburon paintbrush 
Castilleja affinis var. 
neglecta 

FE/ST/CR
PR 1B.2 

Occurs in serpentine bunch grass 
communities, typically on open, rocky 
west or north-facing slopes between 75 
and 400 meters above sea level.  

Low potential to occur; no suitable 
habitat present.  

Soft bird’s beak 
Chloropyron molle 
ssp. molle 

FE/SR/ 
CRPR 
1B.2 
Critical 
Habitat 
designated 

Valley and foothill grassland, alkali 
grassland, chenopod scrub; heavy clay 
soils of either coastal salt or brackish 
marshes of northern San Francisco 
Bay. 

Low potential to occur; no suitable 
habitat present. CNDDB 
occurrences at Point Pinole and 
Benicia Sensitive Resource Area, 
approximately 6 and 4 miles from 
the Rodeo Refinery. Critical habitat 
for this species is approximately 3 
miles NE of the refinery.  

Contra Costa 
goldfields 
Lasthenia conjugens 

FE/CRPR 
1B.1 
Critical 
Habitat 
designated 

Vernal pool, swales, moist flats, and 
depressions typically in grassland 
matrices at elevations up to 100 meters 
above sea level. Limited to the San 
Francisco Bay area.  

High potential to occur in grassland 
habitats. Critical habitat for this 
species includes grasslands 
immediately surrounding the 
Carbon Plant at the south end of the 
Rodeo Refinery. One CNDDB 
occurrence in the 3-mile buffer 
within designated critical habitat.  

Mason's lilaeopsis 
Lilaeopsis masonii 

SR/CRPR 
1B.1 

Freshwater and brackish marshes, and 
other estuary habitats. Occurs in 
Sacramento-San Joaquin River Delta 
and shores of the San Francisco Bay. 

High potential to occur in estuarine 
and other brackish water habitats. 
Three CNDDB occurrences in the 
3-mile buffer.  

Sebastopol 
meadowfoam 
Limnanthes vinculans 

FE/SE/CR
PR 1B.1 

Occurs in wet meadows and around 
vernal pools at elevations below 300 
meters above sea level. Only known to 
occur in Sonoma County.  

Low potential to occur; no suitable 
habitat present.  

Marin western flax 
Hesperolinon 
congestum 

FT/ST/ 
CRPR 
1B.1 

Occurs in serpentine soils, especially in 
dry native bunch grasses, chaparral or 
other grasslands at elevations less 
than 200 meters above sea level.  

Low potential to occur. Calflora has 
no reports from Contra Costa 
County. 

Santa Cruz tarplant 
Holocarpha 
macradenia 

FT/SE/ 
CRPR 
1B.1 
Critical 
Habitat 
designated 

Occurs in coastal terrace prairie habitat 
along California’s central coast, mostly 
in Santa Cruz and Contra Costa 
Counties.  

Moderate potential to occur in 
grassland habitats. Several CNDDB 
occurrences within the 3-mile buffer. 
Critical habitat for this species is 
approximately 7 miles southwest of 
the refinery.  
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White-rayed 
pentachaeta 
Pentachaeta 
bellidiflora 

FE/SE/CR
PR 1B.1 

Grows in serpentine soils. Historically 
known in Marin, San Francisco, and 
San Mateo counties; currently 
restricted to San Mateo County.  

Low potential to occur; no known 
current populations in the area. 

California seablite 
Suaeda californica 

FE/CRPR 
1B.1 

Historically found in tidally influenced 
salt marsh and estuarine habitat in and 
around San Francisco Bay. Currently 
restricted to upper tidal salt marshes of 
Morro Bay and estuarine creak mouths 
near Cayucos and reintroduced 
populations in San Francisco Bay.  

Low potential to occur; no known 
populations in the area.  

Tiburon jewelflower 
Streptanthus niger 

FE/SE/CR
PR 1B.1 

Occurs on shallow, rocky, serpentine 
soils on the southwest facing slopes at 
elevations of approximately 350 feet on 
the Tiburon Peninsula in Marin County.  

Low potential to occur; no known 
current populations in the area. 

Two-fork clover 
Trifolium amoenum 

FE/CRPR 
1B.1 

Occurs in variety of habitats including 
low, wet swales, grasslands, and 
grassy hillsides, typically in moist, 
heavy soils below 100 meters above 
sea level.  

Low potential to occur; no suitable 
habitat present.  

Other Special-Status Species 

Bent flowered 
fiddleneck 
Amsinkia lunaris 

CRPR 
1B.2 

Coastal bluff scrub, cismontane 
woodland, and valley and foothill 
grassland at elevations from 3 to 500 
meters above sea level.  

Moderate potential to occur in 
grassland habitats. Several CNDDB 
occurrences in the 3-mile buffer. 

Bolander’s water-
hemlock 
Cicuta maculata var. 
bolanderi 

CRPR 
2B.1 

Coastal marshes and swamps; fresh or 
brackish water. 

Moderate potential to occur; 
marginal habitat present. Nearest 
CNDDB location is approximately 4 
miles east of Project.  

Western leatherwood 
Dirca occidentalis 

CRPR 
1B.2 

Endemic to the San Francisco Bay 
area. Grows on moist and shaded 
slopes in coniferous, pine, and mixed 
evergreen forests; foothill woodland, 
chaparral, and wetland-riparian 
communities.  

Moderate potential to occur in 
chaparral and scrub habitats. 
Several CNDDB occurrences in the 
3-mile buffer.  

Jepson's coyote-
thistle 
Eryngium jepsonii 

CRPR 
1B.2 

Moist, clay soils at elevations under 
500 meters above sea level.  

Moderate potential to occur. Several 
CNDDB occurrences in the 3-mile 
buffer.  

Fragrant fritillary 
Fritillaria liliacea 

CRPR 
1B.2 

Found in heavy soils on open hillsides 
near the coast in coastal prairie, bluff 
scrub, and coastal scrub habitats. 
Historically occurred in counties around 
the San Francisco Bay area.  

Low potential to occur. One 
historical CNDDB occurrence in the 
3-mile buffer.  

Diablo helianthella 
Helianthella castanea 

CRPR 
1B.2 

Endemic to San Francisco Bay area. 
Grows in open, grassy habitats in 
woodlands, chaparral, and coastal 
scrub, transition zone between 
woodland and chaparral, primarily 
below 2,400 feet above sea level.  

High potential to occur. Multiple 
CNDDB occurrences in the 3-mile 
buffer.  
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Common Name 
Scientific Name 

Listing 
Status General Habitat Conditions Potential to Occur 

Carquinez goldenbush 
Isocoma arguta 

CRPR 
1B.1 

Endemic to California. Has been found 
only in Solano and Contra Costa 
counties in alkali flats and other 
mineral rich soils in Suisun marsh.  

Low potential to occur. One CNDDB 
occurrence in the 3-mile buffer.  

Delta tule pea 
Lathyrus jepsonii var. 
jepsonii 

CRPR 
1B.2 

Natural edges of estuarine marshes, 
sloughs, and rivers in the Sacramento 
– San Joaquin Delta. 

Moderate potential to occur in 
estuarine/marsh habitat along the 
immediate coastline. Several 
CNDDB occurrences in the 3-mile 
buffer.  

Marin knotweed 
Polygonum marinense 

CRPR 3.1 Salt marsh and other wet coastal 
habitat. Endemic to California; known 
only in a few locations north and east 
of San Francisco Bay.  

Low potential to occur. One CNDDB 
occurrence in the 3-mile buffer.  

Chaparral ragwort 
Senecio aphanactis 

CRPR 
2B.2 

Dry coastal areas, particularly alkali 
flats. The closest known population is 
in Alameda County.  

Low potential to occur. One 
historical CNDDB occurrence in the 
3-mile buffer.  

Suisun Marsh aster 
Symphyotrichum 
lentum 

CRPR 
1B.2 

Brackish and freshwater marsh 
habitats. Endemic to California.  

Low potential to occur in marsh 
habitat. One CNDDB occurrence 
mapped in South Hampton Marsh 
northwest of Benicia. 

Sources: Bennett et al. 2005; California Estuary Portal 2021b; CDFW 2021a; CNDDB 2021a, 2021b; eCFR 2021; Merz et al. 2013; 
Moyle et al. 2015; NMFS 2012; USFWS 2021a; Wang 2010. 

Status Codes 

Federal Listing Status: 
FC = Candidate for Federal Listing 
FD = Federally Delisted 
FE = Listed as Endangered by the Federal Government 
FT = Listed as Threatened by the Federal Government 
 
State Listing Status: 
SCE = Candidate State Endangered 
SD = State Delisted 
SE = State Listed as Endangered 
ST = State Listed as Threatened 
FP = California Fully Protected 
SR = State Listed as Rare 
SSC = CDFW Species of Special Concern 
WL = CDFW Watch List 
SA = Tracked by the CNDDB as a “Special Animal” 

California Rare Plant Rank (CRPR): 
CRPR 1B = Plants rare, threatened, or endangered in California 

and elsewhere 
CRPR 2B = Plants rare, threatened, or endangered in California, 

but more common elsewhere 
CRPR 3 = A review list; plants about which more information is 

needed 
 
Threat Ranks 
0.1: Seriously threatened in California (over 80% of occurrences 

threatened/high degree and immediacy of threat) 
0.2: Moderately threatened in California (20-80% occurrences 

threatened/moderate degree and immediacy of threat) 
0.3: Not very threatened in California (<20% of occurrences 

threatened/low degree and immediacy of threat or no 
current threats known  
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Table 4.4-8. Marine Mammals with Potential to Occur in the San Francisco/San Pablo Bay 
Area and nearby Coastal Waters 

Common 
Name 
Scientific 
Name 

Listing 
Status General Habitat 

Stock 
Abundance 
Minimum to 
Estimated (CV) Potential to Occur 

Cetaceans (Whales and Dolphins) 

Federal or State Threatened and Endangered Species 

Blue whale  
Balaenoptera 
musculus 

FE Eastern North Pacific Stock. 
Range from Gulf of Alaska to 
the eastern tropical Pacific. US 
West Coast is an important 
feeding area in summer and 
fall, most of stock believed to 
migrate south to spend winter-
spring in high productivity 
areas. A Biologically Important 
Area (Feeding) overlaps with 
predicted high density 
(primarily July-November) in 
the Gulf of Farallones offshore 
San Francisco Bay.  

1,050-1,496 
(0.44) 

Known to occur. Documented 
within and outside the Traffic 
Separation Scheme shipping 
lanes offshore San Francisco Bay 
2001-2021. 

Fin whale  
Balaenoptera 
physalus 

FE The second-largest species of 
whale. World-wide range, 
primarily deep, offshore waters 
in temperate to polar latitudes, 
including offshore waters 
centered about 100 nmi west 
of the Gulf of the Farallones 
and Monterey Bay. They also 
may occur in nearshore 
waters. California, Oregon, 
and Washington stock present 
year-round off California, their 
distribution appears to shift 
somewhat seasonally.  

8,127-9,029 
(0.12) 

Known to occur. Documented in 
proximity to Traffic Separation 
Scheme shipping lanes offshore 
San Francisco Bay during 2004, 
2013-2021. 

Gray Whale  
Eschrichtius 
robustus 
Eastern No. 
Pacific DPS 

FDR Eastern North Pacific stock. 
Inhabit shallow coastal waters 
from Mexico to the Bering Sea. 
Migratory, spending summer in 
the Bering Sea and Aleutians, 
winters in shallow waters of 
Mexico.  

25,849-26,960 
(0.05) 

Known to occur. Documented 
within and outside the vessel 
Traffic Separation Scheme 
shipping lanes offshore San 
Francisco Bay, and within main 
approach channel and Golden 
Gate area of San Francisco Bay 
2013-2021; earlier records 
intermittent. 
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Common 
Name 
Scientific 
Name 

Listing 
Status General Habitat 

Stock 
Abundance 
Minimum to 
Estimated (CV) Potential to Occur 

Humpback 
whale  
Megaptera 
novaeangliae 
Central 
American DPS 
Mexico DPS 

FE 
FT 
Critical 
Habitat 
Designate
d 

California/Oregon/Washington 
stock. Includes Central 
American DPS and Mexico 
DPS. Abundant and worldwide 
in various habitat types. 
Migrate along the West Coast 
between their tropical winter 
ranges and high-latitude 
summer ranges.  
Critical Habitat in the region 
includes an identified 
biological important area, 
which includes waters off of 
the southern edge of 
Mendocino County, and 
Sonoma, Marin, San 
Francisco, San Mateo, Santa 
Cruz, and Monterey counties 
at water depths from 49 to 
12,139 feet MLLW and 
extends to the Golden Gate 
Bridge, San Francisco Bay. 

2,784-2,900 
(0.05) 

Known to occur. Documented 
within and outside the vessel 
Traffic Separation Scheme 
shipping lanes offshore San 
Francisco Bay, and within main 
approach channel and Golden 
Gate area of San Francisco Bay 
during 2000-2021. 

Killer whale  
Orcinus orca 
Southern 
Resident DPS 

FE 
Critical 
Habitat 
Designate
d 

Eastern N Pacific Offshore 
stock. Worldwide, principally in 
cold waters. Southern 
Resident population members 
occasionally spotted off central 
California.  
Critical habitat in the region 
includes marine waters 
between the 20- and 656.2-ft 
depth contours from the US 
international border with 
Canada south to Point Sur, 
California. 

276-300 (0.1) Known to occur. Documented in 
proximity in vessel Traffic 
Separation Scheme shipping 
lanes offshore San Francisco Bay. 
Not sighted past five years. 
Recorded in area between 2004 
and 2014.  

Sperm whale 
Physeter 
macrocephalus 

FE California/Oregon/Washington 
stock. Worldwide distribution 
in deep oceans. 

1,270-1,997 
(0.57) 

Low potential to occur. Recorded 
in 2001 and 2005 deep water 
offshore of shipping lanes. 

Other Special-Status Species – Protected Under the Marine Mammal Protection Act 
Minke whale 
Balaenoptera 
acutorostrata 

 California/Oregon/Washington 
stock. Widely distributed 
worldwide in coastal and open 
oceans.  

369-636 (0.72) Known to occur. Documented in 
proximity to vessel Traffic 
Separation Scheme shipping 
lanes offshore San Francisco Bay 
2013-2018, intermittent 2001-
2011. 

Common 
bottlenose 
dolphin 
Tursiops 
truncatus 

 California Coastal stock. 
California coastal bottlenose 
dolphins are found within 
about one kilometer of shore. 
Commonly found in bays and 
harbors.  

346-453 (0.06) Known to occur. Documented in 
proximity to vessel Traffic 
Separation Scheme shipping 
lanes offshore San Francisco Bay 
during past two years. 
Documented within main 
approach channel and Golden 
Gate area of San Francisco Bay 
2012-2015. 
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Common 
Name 
Scientific 
Name 

Listing 
Status General Habitat 

Stock 
Abundance 
Minimum to 
Estimated (CV) Potential to Occur 

Harbor porpoise 
Phocoena 
phocoena  

 San Francisco—Russian River 
stock. Common in small 
groups along coasts and into 
inland waters, typically in small 
groups. Re-established in San 
Francisco Bay since 2008 and 
now common. 

4,801-7,524 
(0.57) 

Known to occur. Documented 
precautionary area and main 
shipping channel offshore San 
Francisco Bay, and within Central 
San Francisco Bay during 2005-
2019.  

Dall’s porpoise 
Phocoenoides 
dalli 

 California/Oregon/Washington 
stock. Off the US west coast, 
they are commonly seen in 
shelf, slope and offshore 
waters. 

17,954-25,750 
(0.45) 

Known to occur. Documented in 
proximity to vessel Traffic 
Separation Scheme shipping 
lanes offshore San Francisco Bay 
2001-2014. 

Northern right 
whale dolphin 
Lissodelphis 
borealis 

 California/Oregon/Washington 
stock. Off the US west coast, 
they have been seen primarily 
in shelf and slope waters  

18,608- 26,556 
(0.44) 

Known to occur. Documented in 
proximity to vessel Traffic 
Separation Scheme shipping 
lanes offshore San Francisco Bay 
intermittent 2001-2013, 2018-
2019. 

Pacific white-
sided dolphin 
Lagenorhynchu
s obliquidens 

 California/Oregon/Washington 
stock. Off the US west coast, 
Pacific white-sided dolphins 
occur primarily in shelf and 
slope waters. 

21,195- 26,814 
(0.28) 

Known to occur. Documented in 
proximity to vessel Traffic 
Separation Scheme shipping 
lanes offshore San Francisco Bay 
during 2001-2014. 

Risso’s dolphin 
Grampus 
griseus 

 California/Oregon/Washington 
stock. Off the US West coast, 
Risso's dolphins are 
commonly seen on the shelf in 
the Southern California Bight 
and in slope and offshore 
waters of California, Oregon 
and Washington. 

4,817-6,336 
(0.32) 

Known to occur. Documented in 
proximity to vessel Traffic 
Separation Scheme shipping 
lanes offshore San Francisco Bay 
during 2001-2011, 2013-2021. 

Common 
dolphin, short-
beaked  
Delphinus 
delphis 

 California/Oregon/Washington 
stock. Widespread, but on the 
West Coast primarily 
associated with the California 
Current. Abundant off 
California year-round from 
near shore to about 300 miles 
offshore 

839,325- 
969,861 (0.17) 

Known to occur. Documented in 
proximity to vessel Traffic 
Separation Scheme shipping 
lanes offshore San Francisco Bay 
in 2015. 

Striped Dolphin 
Stenella 
coeruleoalba 

 California/Oregon/Washington 
Stock. World-wide distribution. 
Striped dolphins are 
commonly encountered in 
warm offshore waters of 
California, and a few sightings 
have been made off Oregon. 

24,782-29,211 
(0.20)  

Low potential to occur. Not 
recorded near Traffic Separation 
Scheme shipping lanes offshore 
San Francisco Bay. Found year-
round in offshore waters of the 
Greater Farallones National 
Marine Sanctuary. 
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Common 
Name 
Scientific 
Name 

Listing 
Status General Habitat 

Stock 
Abundance 
Minimum to 
Estimated (CV) Potential to Occur 

Pinnipeds (Seals and Sea Lions) 

Federal or State Threatened and Endangered Species 

Guadalupe fur 
seal 
Arctocephalus 
townsendi 

FT/ST/FP Mexico stock. Waters off 
southern California and 
Mexico, breeding grounds on 
Guadalupe Island, Mexico. 

31,019- 34,187 
(n/a) 

Low potential to occur. 
Occasionally seen at the Farallon 
Islands in the last decade. 

Steller sea lion 
– Eastern DPS 
Eumetopias 
jubatus 

FDR The eastern DPS includes 
animals born east of Cape 
Suckling, Alaska, and includes 
sea lions living in southeast 
Alaska, British Columbia, 
Washington, Oregon, and 
California. Haul out and 
rookery sites usually consist of 
beaches (gravel, rocky, or 
sand), ledges, and rocky reefs.  

The minimum 
total count 
estimate of pups 
and non-pups 
for the US 
portion of the 
eastern stock of 
Steller sea lions 
(excluding 
Canada) is 
43,201 (32,510 
non-pups plus 
10,691 pups) 

Known to occur. Breed at 
Farallon and Año Nuevo Islands. 
Females and juveniles are year-
round residents, while males 
migrate north and offshore during 
the non-breeding season from 
the end of August through May. 

Other Special-Status Species 

California sea 
lion 
Zalophus 
californianus 

 US stock. The Pacific 
Temperate population includes 
breeding rookeries at Channel 
Islands in southern California 
and the Coronados Islands 
just south of US/Mexico 
border. Animals from the 
Pacific Temperate population 
range into Canadian and Baja 
California waters. Haul out on 
rocks, beaches and on human 
structures (e.g., buoys, boat 
docks).  

233,515- 
257,606 (n/a) 

High potential to occur. Observed 
low numbers in San Pablo and 
Suisun Bays during fish 
monitoring surveys. Haul out on 
buoys, docks (primarily Pier 39 
area) and rocks in San Francisco 
Bay. Major coastal haul outs at 
Farallon Islands and along the 
Point Reyes Headlands.  

Harbor seal 
Phoca vitulina 
richardii 

 California stock. Inhabit 
nearshore coastal and 
estuarine areas from Baja 
California, Mexico, to the 
Pribilof Islands in Alaska. The 
California stock ranges from 
Mexico to the Oregon-
California border. Haul outs 
include rocky shores, beaches 
and intertidal sandbars.  

27,348- 30,968 
(n/a) 

High potential to occur. Year 
round residents in region. 
Observed San Pablo and Suisun 
Bays during fish monitoring. 
Major haul out sites include 
Castro Rocks, Alcatraz and 
Yerba Buena Islands, and Pier 
39 in San Francisco Bay. Most 
abundant marine mammal in San 
Francisco Bay.  
Closest breeding rookeries Point 
Bonita, Bolinas Lagoon and 
Duxbury Reef. Largest colony in 
state at Point Reyes National 
Seashore. Haul out Farallon and 
Año Nuevo Islands. 
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Common 
Name 
Scientific 
Name 

Listing 
Status General Habitat 

Stock 
Abundance 
Minimum to 
Estimated (CV) Potential to Occur 

Northern 
elephant seal 
Mirounga 
angustirostris 

 California Breeding stock. 
They are usually underwater, 
diving to depths of about 1,000 
to 2,500 feet (330–800 m) for 
20- to 30-minute intervals with 
only short breaks at the 
surface. They are rarely seen 
out at sea for this reason. 
While on land, they prefer 
sandy beaches.  

81,368- 179,000 
(n/a) 

Known to occur. Breed at 
Farallon and Año Nuevo Islands 
and Point Reyes National 
Seashore. Breeding season 
ranges from December to mid-
March; present year-round. 
Females and immatures return to 
the haul-out sites to molt during 
the spring, and males molt during 
the summer.  

Northern fur 
seal 
Callorhinus 
ursinus 

 California stock. Breed 
primarily at offshore islands, 
including at the Farallon 
Islands. Spend approximately 
90 percent of time at sea, 
typically in areas of upwelling 
along the continental slopes 
and over seamount; the 
remainder of its life is spent on 
or near rookery islands or haul 
outs.  

7,524- 14,050 
(n/a) 

Known to occur. Breed at 
Farallon Islands; remain at sea 
during their non-breeding season 
(September through May).  

Family Mustelidae (Sea Otter) 

Southern sea 
otter 
Enhydra lutris 
nereis 

FT/FP Southern (California) stock. 
Most sea otters reside within 
1.2 ml of shore. Southern sea 
otters forage in both rocky and 
soft-sediment communities in 
water depths generally 82 feet 
or less, although some 
animals use deeper waters.  

3,272-3,272 
(n/a) 

Low potential to occur. Males 
rarely sighted in San Francisco 
Bay. Currently range from Pigeon 
Point (San Mateo County) to 
Point Conception. Females, 
dependent pups, and territorial 
males mainly occur near center 
of range in rocky, kelp-dominated 
areas.  

Sources:  Calambokidis et al. 2015; Caretta et al. 2014; CDFW 2021a; Codde and Allen 2020; Danos et al. 2020; Dubois and 
Danos 2017; Dubois and Harris 2015; Golden Gate Cetacean Research 2021; Greater Farallones National Marine 
Sanctuary 2021; National Park Service 2021; NMFS 2020a, 2021a; Point Blue Conservation Science 2021; Stern et al. 
2017; USFWS 2017, 2015 

Notes: DPS – distinct population segment 

Status Codes  

Federal Categories (US Fish and Wildlife Service): 
FDR = Federally Delisted (Recovered) 
FE = Listed as Endangered by the Federal Government 
FT = Listed as Threatened by the Federal Government 

State Categories (California Department of Fish and Wildlife): 
SE = Listed as Endangered by the State of California 
ST = Listed as Threatened by the State of California 
FP = Fully Protected Species 
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4.5 Cultural Resources 

4.5.1 Introduction 
This section assesses the potential for the Project to result in significant impacts to cultural resources. 
Discussed are the physical and regulatory settings, the baseline for determining environmental impacts, 
the significance criteria used for determining environmental impacts, and potential impacts associated 
with the Project construction and demolition, the transitional phase, and operation and maintenance at the 
Rodeo Refinery. The Santa Maria Site is addressed to the extent information is available and at a 
qualitative level of discussion. 

The Project also includes the Pipeline Sites—four regional pipelines serving the Santa Maria Site and the 
Rodeo Refinery. The Santa Maria Site is connected to the Rodeo Refinery by approximately 200 miles of 
subterranean pipeline, crossing San Luis Obispo, Santa Barbara, Kern, Kings, Fresno, Merced, 
Stanislaus, San Joaquin, Alameda, and Contra Costa Counties. Phillips 66 proposes to empty and clean 
the pipelines at existing maintenance access points and to decommission or sell them; they would not be 
excavated as part of this Project. No physical changes would occur. Therefore, the Pipeline Sites are not 
further addressed in this section. 

The cultural resources considered in this section are historic-period architectural, structural, and 
archeological resources. Tribal cultural resources are addressed in Section 4.14, Tribal Cultural Resources, 
and paleontological resources are considered in Section 4.7, Geology and Soils. 

4.5.2 Environmental Setting 

4.5.2.1 Regional Setting 

Rodeo Refinery 

The Rodeo Refinery is in unincorporated northwestern Contra Costa County, near the community of 
Rodeo and adjoining the shore of San Pablo Bay. The San Pablo Bay region is within the Coast Ranges 
Geomorphic Province of California, which probably began to form 2 to 3 million years ago. A system of 
northwest/southeast-trending longitudinal mountain ranges and valleys, such as nearby Pinole Ridge and 
Refugio Valley, controlled by faulting and folding, characterizes the Coast Ranges. Prior to development, 
native vegetation in the vicinity of the refinery included coastal salt marsh, annual grassland, coastal 
scrub, and riparian woodlands. Development and agriculture have substantially modified the landscape, 
but extensive grasslands and woodlands still occur in the region, particularly in the hilly areas.  

The area was inhabited by humans for approximately 10,000 years before the arrival of the first Europeans 
(see Section 4.14, Tribal Cultural Resources, for a description of the area’s prehistoric context). The 
following historic context is summarized from Contra Costa County (2013). The first European expedition 
into the East Bay occurred in 1772 when Pedro Fages and his party explored the east shore of San 
Francisco Bay up to San Pablo Bay, then traveling east along the south shore of the Carquinez Strait, and 
returning to the San Jose area through the Diablo and Livermore Valleys near Concord. The Fages 
expedition encountered five villages between the locations of the towns of Rodeo and Crockett.  

Three years later, the ship San Carlos sailed through the Golden Gate, tasked with charting the bay. The 
ship’s commander, Lieutenant Juan Manuel de Ayala, and his crew encountered many Ohlone (from the 
Contra Costa shore) and neighboring Coast Miwok villagers (from the Marin County shore). The natives 
recounted the earlier visit by Fages and provided food and gifts to the new arrivals. Between 1776 and 
1797, the Spanish established three missions in the Bay Area (San Jose, Santa Clara, and San Francisco 
[Mission Dolores]) in their attempt to Christianize the Bay Area native people. The native population soon 
declined precipitously from the disease, famine, and mistreatment brought by the Europeans.  
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In 1821, Mexico won its independence from Spain, and most of present-day California south of Sonoma 
became part of the new country as Alta California. Historic settlement in the region began in earnest in 
1823 when the Mexican government awarded large grants of land to wealthy and politically influential 
individuals willing to settle in what was still known as Alta California. In 1833 and 1834, the Mexican 
government secularized the Spanish missions, and many mission lands were also subsequently granted 
to individuals who established vast cattle-raising estates, or ranchos. The present-day site of the Rodeo 
Refinery was part of the Rancho El Pinole, which was granted in 1842 to Ygnacio Martinez, a retired 
commandant of the Presidio of San Francisco.  

At the end of the Mexican War in 1848, all of Alta California was ceded to the US under the Treaty of 
Guadalupe Hidalgo. One condition of the treaty was that the US government would honor the Mexican 
rancho grants. Rancho El Pinole was passed to Martinez’ children with a large portion, including the 
Rodeo area, going to his daughter Rafaela and her husband Dr. Samuel Tennent.  

Patrick Tormey and his brother John bought several large tracts of the Rancho El Pinole from the 
Martinez heirs in the 1860s. Patrick’s section included today’s townsites of Rodeo, Oleum, and Selby. In 
1890, the Union Stockyard Company bought a large parcel from Patrick Tormey with the intent of 
establishing a meat canning center in the area where Ygnacio Martinez had once held his yearly cattle 
roundups, or rodeos. The resulting establishment became known as Rodeo.  

The success of the stockyards, slaughterhouse, and packing plants soon encouraged the establishment 
of other businesses catering to plant employees and their families. A year after the town’s official 
founding, Rodeo had its own newspaper, and by 1894, it held its first local election. A fire department and 
other services soon followed. By 1895, the Union Stockyard Company went bankrupt, slowing the 
booming rate of growth in Rodeo. The Union Oil Company bought a nearby piece of land and a wharf 
from a lumber company in 1895, and in 1896 opened the first oil refinery in the East Bay. This area 
became known as “Oleum,” abbreviated from the word “petroleum,” and it provided an economic base for 
several nearby larger towns including Rodeo. Because this portion of Contra Costa County had become 
increasingly industrialized, the Southern Pacific Railroad added a regular stop in Rodeo to its local train 
schedule in 1898 (Rodeo Chamber of Commerce 2003).  

The region grew slowly through the early 1900s, and a variety of industries flourished along the 
southeastern San Pablo Bay shoreline. As automobile traffic increased, a ferry was established between 
Rodeo and Vallejo and ran until the completion of the Carquinez Bridge in 1927. In the 1930s, the Lincoln 
Highway was completed, linking San Francisco and New York, and long-distance traffic drove through the 
center of Rodeo, leading to an increase in restaurants and service stations along the route (Rodeo 
Chamber of Commerce 2003).  

Following the industrial and economic boom of the post-World War II years, the region gradually settled 
into the current pattern of small downtowns and bedroom communities interspersed with ongoing 
industrial activities. The completion of I-80 in 1958 routed long-distance traffic away from downtown 
Rodeo, and many of the restaurants, service stations, and other traveler-related enterprises closed down 
or relocated closer to the new freeway. While the explosives factory and shipyards in Pinole and 
Richmond eventually closed, the Rodeo Refinery has continued production even as it changed hands. In 
1997, Union Oil Company of California (Unocal) sold its western US refining and marketing operations to 
Tosco Corporation, which was later acquired by Phillips Petroleum.  

Santa Maria Site 

This description of the cultural setting of the Santa Maria Site is summarized from the Phillips 66 Rail 
Spur Extension and Crude Unloading Project Final EIR (San Luis Obispo County 2015). The Santa Maria 
Site has been occupied by humans for at least 10,000 years. In historic times, the area was inhabited by 
the Obispeño Chumash, one of a group of linguistically related societies inhabiting the region between 
San Luis Obispo and northwestern Los Angeles County. Missionization devastated these populations, 



Rodeo Renewed Project 
Draft Environmental Impact Report 

October 2021 Cultural Resources   4.5-183 

and during the Mexican period (1821–1848) and the American period (post-1848), the area was 
dominated by European settlers.  

The Santa Maria Site vicinity has been largely agricultural from the earliest settlements until the present, 
even as control passed from the Spanish to the Mexican government and then to the US government, 
and very little infrastructure that could constitute historic cultural resources was ever constructed. One 
exception is the railroad main line, which reached the Guadalupe area in 1985 and was completed by the 
Southern Pacific Railroad in 1900 as the Coast Line between Los Angeles and San Francisco. 

4.5.2.2 Local Setting 

Rodeo Refinery 

The Rodeo Refinery has been continuously operating at its current location since it was originally built by 
Union Oil Company in 1896. It was the first major oil refinery in the Bay Area, and the original site 
occupied 22 acres and processed 1,600 bpd of crude oil. Currently, the Rodeo Refinery occupies 
approximately 1,600 acres and can be divided into three main areas. The section west of San Pablo 
Avenue includes the Marine Terminal, a railcar loading facility, crude oil and product storage, a hydrogen 
generating plant, a cogeneration steam/power plant, and support and administration buildings. 
Development in this area dates from 1940 to 1994. The section between San Pablo Avenue and I-80 
contains most of the process, blending, and storage units and the Wastewater Treatment Plant. 
Construction in this area dates from 1940 to the present. These two sections, containing most of the 
active refinery infrastructure and units, make up the 495-acre Rodeo Site. The section of the Rodeo 
Refinery west of I-80 is mostly undeveloped open space but does include a small tank farm and the 
Carbon Plant that processes petroleum coke.  

There have been no substantial recent developments within the Rodeo Refinery. Studies conducted at 
and near the Rodeo Refinery, including the ConocoPhillips Rodeo Refinery Clean Fuels Expansion 
Project (Contra Costa County 2006) and the Phillips 66 Propane Recovery Project (Contra Costa County 
2013), indicated negative results within the areas of the Project component sites. In addition, the ground 
surface in these areas has been thoroughly graded, filled, and paved or built on during the various stages 
of development of the Rodeo Refinery.  

A records search was conducted at the Northwest Information Center (NWIC) of the California Historical 
Resources Information System at Sonoma State University on September 6, 2012 (File No. 12-0246). 
The purpose of the records search was to (1) determine whether known cultural resources have been 
recorded within or adjacent to the Project site; (2) assess the likelihood for unrecorded cultural resources 
to be present based on historical references and the distribution of nearby sites; and (3) develop a context 
for the identification and evaluation of cultural resources. The records search included an examination of 
the following documents (note that the portion of the search involving prehistoric resources is described in 
Section 4.14, Tribal Cultural Resources): 

• NWIC-digitized base maps: US Geological Survey [USGS] Mare Island and Benicia 7.5-minute 
topographic maps to identify recorded archaeological sites and studies within or adjacent to the 
Rodeo Refinery. 

• NWIC-digitized base maps: USGS Mare Island and Benicia 7.5-minute topographic maps to 
identify recorded historic-period resources of the built environment (buildings, structures, and 
objects) within or adjacent to the Rodeo Refinery.  

• Resource Inventories: California Inventory of Historical Resources, California Historical 
Landmarks, Historic Properties Directory Listing by City (through April 5, 2012). 
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• Historic Maps: An extensive online historic map collection with more than 300 maps and views 
of California and Contra Costa County is available at http://davidrumsey.com; historic USGS 
topographic quadrangles were downloaded from the USGS website at http://store.usgs.gov/. 

Table 4.5-1 identifies eight cultural resources that have been recorded in the vicinity of the Rodeo 
Refinery property: one historic-era ranch; a historic segment of the Atchison, Topeka and Santa Fe 
Railroad; a historic segment of State Route 4 (John Muir Parkway); and five prehistoric shell mounds (see 
Section 4.14, Tribal Cultural Resources). None of the three historic resources is within, or in the 
immediate vicinity of, the Rodeo Refinery.  

In addition to these recorded sites, the site of Oleum is listed in the State Historic Properties Directory. This 
resource, the first (c. 1895) oil refinery in Contra Costa County, was recorded for the Contra Costa County 
Historic Resources Inventory as a structure of historical significance, but it has not been evaluated for its 
eligibility for listing in the National Register of Historic Places (National Register) or the California Register of 
Historical Resources (California Register). The site of the Selby Smelter, located between Oleum and 
Crockett, is also listed in the Contra Costa County Historic Resources Inventory and State Historic 
Properties Directory, although the physical remains of the plant were demolished and removed in 1971. 

The records search identified 40 reports that have been prepared to describe the results of cultural 
resources research. Seventeen are literature searches, Master’s theses, or other “unmappable” studies 
that did not necessarily include physical inspections. The remaining 23 reports document the results of 
archaeological and/or historic architectural surveys, testing, or monitoring in or immediately adjacent to 
the Rodeo Refinery. Only four of those describe activities within the Rodeo Refinery that includes Project 
component sites, and all four reports yielded negative results.  

Table 4.5-1. Identified Historic Cultural Resources Within or Adjacent to the Project Site 

Primary 
Number Trinomial Age Description Comments Location 

P-07-000513 None Historic: 1923 Barry Ranch 
Historic District 
including two 
groups of buildings 
about 0.25 mile 
apart 

Modern buildings and 
structures co-mingled 
with historic ones; the 
district is not considered 
eligible for the National 
Register (Hill 1996a). 

Adjacent to State 
Route 4, on 
southern edge of 
Refinery property 

P-07-000514 CA-CCO-709H Historic: 
1895–1900 

Atchison, Topeka 
and Santa Fe 
Railroad and 
associated 
telephone line 

“…railroad right-of-way 
and infrastructure…have 
received numerous and 
continuous upgrades.” 
Does not appear eligible 
for the National Register 
(Hill 1996b). 

North of State 
Route 4, through 
southern portion 
of Refinery 
property 

P-07-000518 CA-CCO-710H Historic: 1951 
(current road) 

Highway 4 “Route 4 was originally a 
trail between Ygnacio 
Martinez’s adobe [near 
Pinole] and his son’s 
house, located in the City 
of Martinez”(Samuelson 
1995). 

Adjacent to 
southern 
boundary of 
Refinery property 

Source: NWIC 2012 

http://davidrumsey.com/
http://store.usgs.gov/
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Santa Maria Site 

The Santa Maria Site is located in southwestern San Luis Obispo County, immediately west of the 
community of Nipomo and south of the city of Arroyo Grande. As described in San Luis Obispo County 
(2015), the site is on the coastal plain at the eastern edge of the Oceano Dune complex within the South 
Coast Ranges physiographic province. The area has surficial deposits composed of recent sand dunes 
underlain by older Quartenary and possibly Pliocene deposits.  

According to the analysis for a previous proposed project at the Santa Maria Site (San Luis Obispo 
County 2015), the Rodeo Site and its surroundings were completely undeveloped, except for the railroad 
and a network of dirt roads, through 1952. Only isolated single structures were located near the site. By 
1965, little had changed except for the construction of the refinery, and although the surrounding area has 
experienced residential and commercial development since then, conditions in the immediate vicinity of 
the Santa Maria Site have remained relatively undeveloped.  

4.5.2.3 Regulatory Setting 

Federal Authority 

Section 106 of the National Historic Preservation Act of 1966  

Section 106 of the National Historic Preservation Act (Section 106) requires that every federal agency “take 
into account” how each of its undertakings could affect historic properties. Historic properties are districts, 
sites, buildings, structures, traditional cultural properties, and objects significant in American history, 
architecture, engineering, and culture that are eligible for or listed in the National Register. Historic 
properties are resources listed in or eligible for listing in the National Register (36 CFR Section 800.16(l)(1)). 
A property may be listed in the National Register if it meets criteria provided in the National Register 
regulations (36 CFR Section 60.4).  

State Authority 

California Environmental Quality Act 

CEQA, as codified in PRC Sections 21000 et seq., is the principal statute governing the environmental 
review of projects in the state. CEQA requires lead agencies to determine whether a proposed project 
would have a significant effect on historical resources, including archaeological resources. The CEQA 
Guidelines define a historical resource as (1) a resource in the California Register; (2) a resource included 
in a local register of historical resources, as defined in PRC Section 5020.1(k) or identified as significant 
in a historical resource survey meeting the requirements of PRC Section 5024.1(g); or (3) any object, 
building, structure, site, area, place, record, or manuscript that a lead agency determines to be historically 
significant or significant in the architectural, engineering, scientific, economic, agricultural, educational, 
social, political, military, or cultural annals of California, provided the lead agency’s determination is 
supported by substantial evidence in light of the whole record. Section 15064.5 of CEQA assigns special 
importance to human remains and specifies procedures to be followed when Native American remains 
are discovered. 

If a lead agency determines that an archaeological site is a historical resource, the provisions of PRC 
Section 21084.1 and CEQA Guidelines Section 15064.5 would apply. If an archaeological site does not 
meet the CEQA Guidelines criteria for a historical resource, then the site may meet the threshold of PRC 
Section 21083 regarding unique archaeological resources. A unique archaeological resource is “an 
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archaeological artifact, object, or site about which it can be clearly demonstrated that, without merely adding 
to the current body of knowledge, there is a high probability that it meets any of the following criteria: 

• Contains information needed to answer important scientific research questions and that there is a 
demonstrable public interest in that information. 

• Has a special and particular quality such as being the oldest of its type or the best available 
example of its type. 

• Is directly associated with a scientifically recognized important prehistoric or historic event or 
person” (PRC Section 21083.2 [g]). 

CEQA Guidelines note that if a resource is neither a unique archaeological resource nor a historical 
resource, the effects of the project on that resource shall not be considered a significant effect on the 
environment (CEQA Guidelines Section 15064[c][4]). 

California Register of Historical Resources 

The California Register is “an authoritative listing and guide to be used by State and local agencies, 
private groups, and citizens in identifying the existing historical resources of the State and to indicate 
which resources deserve to be protected, to the extent prudent and feasible, from substantial adverse 
change” (PRC Section 5024.1[a]). Criteria eligibility to the California Register are based on National 
Register criteria (PRC Section 5024.1[b]). Certain resources are determined by the statute to be 
automatically included in the California Register, including California properties formally determined 
eligible for, or listed in the National Register. 

For a resource to meet the criteria for listing in the California Register, it must satisfy all of the following 
three provisions: 

• The resource meets one or more of the following four criteria of significance (PRC Section 
5024.1[c] and CEQA Guidelines 15064.5): 

• The resource “is associated with events that have made a significant contribution to the broad 
patterns of California’s history and cultural heritage;” 

• the resource “is associated with the lives of persons important in our past;” 

• the resource “embodies the distinctive characteristics of a type, period, region, or method of 
construction, or represents the work of an important creative individual, or possesses high artistic 
values;” or 

• the resource “has yielded, or may be likely to yield information important in prehistory or history” 
(this criterion applies primarily to archaeological sites). 

• The resource retains sufficient integrity to be recognizable as a historical resource and to convey 
its significance; and 

• It is 50 years old or older (except where it can be demonstrated that sufficient time has passed to 
understand the historical importance of the resource). 

California Public Resources Code 

In addition to the definition of “unique archaeological resources” in PRC Section 21083.2, the sections of 
the California Public Resource Code applicable to the Project follow: 

• PRC Title 14, Section 5097.5: any unauthorized removal or destruction of archaeological, 
paleontological resources on sites located on public lands is a misdemeanor. 
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• PRC Title 14, Section 5097.99: prohibits obtaining or possessing Native American artifacts or 
human remains taken from a grave or cairn; sets penalties. 

California Health and Safety Code 

The Project is also subject to the provisions of the California Health and Safety Code with respect to the 
discovery of human remains. Health and Safety Code Section 7050.5 states: “Every person who knowingly 
mutilates or disinters, wantonly disturbs, or willfully removes any human remains in or from any location 
other than a dedicated cemetery without authority of law is guilty of a misdemeanor, except as provided in 
Section 5097.99 of the Public Resources Code.” The measures outlined in Section 7050.5 of the Health and 
Safety Code and Section 5097.98 of the PRC are considered standard mitigation measures implemented in 
the event of an accidental discovery of human remains during excavation activities.  

Local Authority 

Contra Costa County General Plan 

The Open Space Element of the Contra Costa County General Plan (2010) provides a general overview of 
cultural resources in the county and includes an archaeological sensitivity map for planning purposes. The 
Rodeo Site is in an area of this map described as “Largely urbanized areas and publicly owned lands 
excluded from archaeological sensitivity survey. However, there are also significant archaeological 
resources within this area.” The Contra Costa County General Plan describes a historic resources inventory 
compiled by the county in 1976 and revised in 1989; its findings are described in Section 2.5.2.2.  

The general plan also contains goals and policies related to the protection of cultural resources. The 
goals and policies that could be applicable to the proposed Project follow:  

• Goal 9-31: To identify and preserve important archaeological and historic resources within the 
county. 

• Policy 9-32: Areas that have identifiable and important archaeological or historic significance 
shall be preserved for such uses, preferably in public ownership. 

• Policy 9-33: Buildings or structures that have visual merit and historic value shall be protected. 

San Luis Obispo County Coastal Zone Land Use Ordinance 

The CZLUO includes ordinance requirements for the protection of known cultural resources and 
implementation of mitigation measures to minimize potential impacts to known and unknown resources. In 
addition to San Luis Obispo County General Plan and ordinance requirements, Coastal Plan Policies 
include policies for the protection of cultural resources consistent with the requirements of the California 
Coastal Act (1976). 

4.5.3 Significance Criteria 
Based on CEQA Guidelines Section 15064.5 and CEQA Guidelines Appendix G, a project would cause 
adverse impacts to cultural resources if it would: 

a. Cause a substantial adverse change in the significance of a historical resource pursuant to CEQA 
Guidelines Section 15064.5; 

b. Cause a substantial adverse change in the significance of an archaeological resource pursuant to 
CEQA Guidelines Section 15064.5;  

c. Disturb any human remains, including those interred outside of dedicated cemeteries. 
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4.5.4 CEQA Baseline 
Baseline conditions reflect the 2019 operation and maintenance of the Rodeo Refinery and Santa Maria Site 
as petroleum refineries, including operation and maintenance activities. The baseline setting also includes 
the applicable regulatory framework to protect environmental resources, which are described above. 

4.5.5  Approach to Analysis 
According to the CEQA Guidelines Section 15064.5(a)(3), in general, a resource shall be considered 
“historically significant” if the resource meets the criteria for listing on the California Register of Historic 
Resources (PRC Section 5024.1; CCR Title 14, Section 4852). This section also provides standards for 
determining what constitutes a “substantial adverse change” that must be considered a significant impact 
on historical resources. 

In addition, a resource included on a local register of historical resources, as defined by PRC Section 
5020.1(k) or identified as significant in a historical resource survey meeting the requirements of PRC 
Section 5024.1(g), shall be presumed to be historically or culturally significant. 

4.5.6 Discussion of No Cultural Resources Impacts 
Continuing operation and maintenance of the Rodeo Refinery does not involve any new activities or 
ground disturbance that could affect cultural resources. Therefore, operation and maintenance impacts 
associated with the Rodeo Refinery are not further addressed, and the focus of analysis is on 
construction of new facilities and demolition impacts.  

The transitional phase of the Project would not involve activities that could affect cultural resources above 
that identified for construction/demolition impacts. Therefore, the transitional phase is not further addressed. 

Review and comparison of the setting circumstances and proposed Project characteristics with the 
significance criteria stated above, clearly show that no impacts would be associated with criteria a-c 
related to operation and maintenance activities. The following discusses the reasoning supporting this 
conclusion: 

a. Cause a substantial adverse change in the significance of a historical resource pursuant to CEQA 
Guidelines Section 15064.5;  

b. Cause a substantial adverse change in the significance of an archaeological resource pursuant to 
CEQA Guidelines Section 15064.5;  

c. Disturb any human remains, including those interred outside of dedicated cemeteries. 

Continuing operation and maintenance of the Rodeo Refinery does not involve any new activities or 
ground disturbance that could affect cultural resources.  

Therefore, operation and maintenance impacts associated with the Rodeo Refinery would have no 
impact. The focus of analysis is on construction of new facilities and demolition impacts. The transitional 
phase of the Project would not involve activities that could affect cultural resources above that identified for 
construction/demolition impacts. Therefore, the transitional phase is not further addressed. 

4.5.7 Direct and Indirect Impacts of the Proposed Project 
Direct impacts would result from land modification directly and immediately caused by the construction, 
operation, or maintenance of a facility. Indirect impacts also would occur as a result of a specific project, 
but would not result from intentional ground disturbance. Common indirect impacts would include erosion, 
vibration, unauthorized artifact collecting, and vandalism. The proposed Project would entail ground 
disturbance during construction and demolition activities at the Rodeo Refinery and Santa Maria Site.  
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Table 4.5-2 presents a summary of the potential cultural resources impacts, as well as significance 
determinations for each impact.  

Table 4.5-2. Summary of Impacts 

Impact 
Significance Determination 

LTS LTSM SU 
Impact 4.5-1. Would the proposed project cause a substantial adverse change in the significance of a historical 
resource as defined in CEQA Guidelines Section 15064.5? 
Rodeo Refinery and Santa Maria Site  

Construction/Demolition, Transitional Phase a ✔   
Impact 4.5-2. Would the proposed project cause a substantial adverse change in the significance of an 
archaeological resource pursuant to CEQA Guidelines Section 15064.5? 
Rodeo Refinery and Santa Maria Site  

Construction/Demolition, Transitional Phase a  ✔  
Impact 4.5-3. Would the proposed project disturb any human remains, including those interred outside of formal 
cemeteries? 
Rodeo Refinery and Santa Maria Site  

Construction/Demolition, Transitional Phase a  ✔  
Notes: LTS = Less than significant, no mitigation proposed  

LTSM = Less-than-significant impact with mitigation 
SU = Significant and unavoidable 

a. Transitional phase applies only to Rodeo Refinery 

IMPACT 4.5-1 

a. Would the proposed project cause a substantial adverse change in the significance of a 
historical resource as defined in CEQA Guidelines Section 15064.5? 

Construction/Demolition: Less Than Significant, No Mitigation Proposed 
Rodeo Refinery 

Construction of the new facilities and demolition and modification of existing facilities would result in 
physical changes at the Rodeo Refinery, including the Carbon Plant. Implementation of the Project 
would include grading, excavation, and pipe installation activities. Project activities would occur within 
the existing refinery boundary in areas that have been substantially graded and filled as part of the 
facility’s development. In addition, equipment and buildings have been replaced or modified 
throughout years to keep the facility properly operating.  

As described in the regulatory setting discussion of this section, a historical resource under CEQA 
can include historic-era archaeological sites as well as buildings, structures, objects, and other built-
environment resources that meet the eligibility requirements for the California Register or other 
criteria included in Section 15064.5. Although the Rodeo Refinery has existed and operated at the 
same location for more than 100 years, its current physical structures do not convey any association 
with the facility’s historic past, do not display any discernible architectural style or distinction, and do 
not possess any inherent information that would not be readily available from engineering plans and 
building records (Contra Costa County 2013). In addition, background research did not reveal any 
connection to significant events or persons in California’s history. Therefore, development of the 
Project at the Rodeo Refinery would not directly or indirectly result in a change to any historic-period 
architectural resources that meet the definition of a historical resource found in Section 15064.5. 
Potential impacts would be less than significant. 
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Santa Maria Site 

Demolition activities at the Santa Maria Site would include minor grading and excavation activities. 
The Santa Maria Site is older than 50 years, having been developed starting in the 1950s. Site 
development at that time included extensive grading and filling (to level the site) and excavation (for 
piping and foundations). As with the Rodeo Refinery, the buildings and equipment at the Santa Maria 
Site have been modified over the decades. A cultural resources assessment for a previous project 
concluded that the Santa Maria Site is not eligible for listing in the California Register (San Luis 
Obispo County 2015). Therefore, development of the Project at the Santa Maria Site would not 
directly or indirectly result in a change to any historic-period architectural resources that meet the 
definition of a historical resource found in Section 15064.5. Therefore, potential impacts related to a 
substantial adverse change in the significance of a historical resource would be less than significant. 

Mitigation Measure: None Required 

IMPACT 4.5-2 

b. Would the proposed project cause a substantial adverse change in the significance of an 
archaeological resource pursuant to CEQA Guidelines Section 15064.5? 

Construction/Demolition: Less-than-Significant Impact with Mitigation 
Rodeo Refinery 

One prehistoric archaeological site (CA-CCO-257) has been previously recorded at the Rodeo Refinery, 
located near the shoreline in the western part of the Rodeo Site. As described in detail in Section 4.14, 
Tribal Cultural Resources, the site was largely removed and built upon during the 1909 development of 
the original Union Oil Company Refinery. Although CA-CCO-257 has not been evaluated for its eligibility 
for the California Register, any remaining intact deposits could potentially meet the CEQA definition of a 
historical resource. Additionally, construction activities could unearth previously unknown archaeological 
sites that are not visible on the ground surface. Although this scenario is unlikely given the extreme 
disturbance of the native soils on the Rodeo Site (including the placement of up to 15 feet of imported 
fill), pockets of intact buried cultural remains could still exist. Therefore, the Project could cause a 
substantial adverse change in the significance of an archaeological resource pursuant to CEQA 
Guidelines Section 15064.5. With implementation of Mitigation Measure CUL-1, potential impacts would 
be reduced to less than significant.  

Santa Maria Site 

A records search of the Santa Maria Site identified one prehistoric archeological resource in the 
immediate area. That resource, CA-SLO-1190, consists of marine shell, lithic artifacts and debitage, 
fire affected rock (i.e., hearth stones), and midden soil; it is located at the undeveloped eastern edge 
of the Santa Maria Site; only a small portion of the resource is within the Santa Maria Site (San Luis 
Obispo County 2015). Demolition activities could potentially affect this known resource. Consultation 
was conducted with the NAHC for a previous project that was never implemented; however, that 
analysis resulted in a series of measures to protect the resource in the event of disturbance. Because 
the project was not constructed, the resource is still in place.  

Additionally, demolition activities could unearth previously unknown archaeological sites that are not 
visible on the ground surface. Although this scenario is very unlikely given the extreme disturbance of 
the native soils, pockets of intact buried cultural remains could still exist. The impact would be 
considered potentially significant. However, with implementation of Mitigation Measure CUL-1 
construction- and demolition-related impacts to previously unknown archaeological resources would 
be less than significant. 
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Mitigation Measure CUL-1: Inadvertent Discovery of Archaeological Resources 

• Pursuant to CEQA Guidelines Section 15064.5(f), “provisions for historical or unique 
archaeological resources accidentally discovered during construction” shall be instituted. 
In the event that any cultural resources are discovered during ground-disturbing 
activities, all work within 100 feet of the find shall be halted and Phillips 66 shall consult 
with the County and a qualified archaeologist (as approved by the County) to assess the 
significance of the find pursuant to CEQA Guidelines Section 15064.5. If any find is 
determined to be significant, representatives of the County and the qualified 
archaeologist would meet to determine the appropriate course of action.  

• Avoidance is always the preferred course of action for archaeological sites. In 
considering any suggestion proposed by the consulting archaeologist to reduce impacts 
to archaeological resources, the County would determine whether avoidance is feasible 
in light of factors such as the nature of the find, project design, costs, and other 
considerations. If avoidance is infeasible, other appropriate measures (e.g., data 
recovery, interpretation of finds in a public venue) would be instituted. Work may 
proceed on other parts of the Project site while mitigation for archaeological resources is 
carried out. All significant cultural materials recovered shall be, at the discretion of the 
consulting archaeologist, subject to scientific analysis, professional museum curation, 
and documented according to current professional standards. 

IMPACT 4.5-3 

c. Would the proposed project disturb any human remains, including those interred outside of 
formal cemeteries? 

Construction/Demolition: Less-than-Significant Impact with Mitigation 
Rodeo Refinery 

The original 1909 site record for CA-CCO-257 reports that “many” skeletons had been unearthed 
from the mound prior to and during its removal from the Rodeo Site for the construction of the Union 
Oil Company Refinery. There are no records or indication that human remains have been 
encountered during any subsequent construction activities at the Rodeo Site. Despite this lack of 
records, it is nearly impossible to conclusively state that no human remains associated with 
CA-CCO-257 or other unknown archaeological sites exist at the Rodeo Site. Operation of the Project 
would not involve any activities that would have the potential to expose human remains. If buried 
human remains exist within the areas involving Project elements, grading, excavation, and other 
construction-related activities could cause significant impacts to those remains. Implementation of 
Mitigation Measure CUL-2 would reduce potential impacts to less than significant. 

Santa Maria Site 

Similarly, although no human remains are known to have been encountered during development of 
the Santa Maria Site, the presence of a prehistoric archeological site adjacent to the site makes it 
nearly impossible to state conclusively that no human remains associated or other unknown 
archaeological sites exist at the site. If buried human remains exist within the area of Project-related 
activities, grading or excavation could cause significant impacts to those remains. Implementation of 
Mitigation Measure CUL-2 would reduce potential impacts to less than significant. 

For analysis of impacts associated with tribal cultural resources, refer to Section 4.14, Tribal 
Cultural Resources. 
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Mitigation Measure CUL-2: Inadvertent Discovery of Human Remains 

• The treatment of human remains and associated or unassociated funerary objects 
discovered during any ground-disturbing activity shall comply with applicable State law. 
Project personnel shall be alerted to the possibility of encountering human remains 
during Project implementation, and apprised of the proper procedures to follow in the 
event they are found. State law requires immediate notification of the County coroner. 
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4.6 Energy Conservation 

4.6.1 Introduction 
This section establishes the existing conditions and identifies and evaluates potential impacts related to 
energy resources that could result from construction and operation of the Project. This section considers 
energy consumption and conservation at the Rodeo Refinery, including the Carbon Plant, Santa Maria 
Site, and the Pipeline Sites. 

4.6.2 Environmental Setting 

4.6.2.1 Regional Setting 

With a relatively mild Mediterranean climate and strict energy efficiency and conservation requirements, 
California has lower energy consumption rates on a per person basis than most other parts of the country. 

Total energy usage in California in 2018 (the most recent year for which this specific data is available) was 
7,967 trillion British Thermal Units (Btu), which equates to an average of 202 million Btu per capita (USEIA 
2020). These figures place California second among the nation’s 50 states in total energy use and 48th in 
per capita consumption. Of California’s total energy usage, the breakdown by sector is roughly 40 percent 
transportation, 23 percent industrial, 19 percent commercial, and 18 percent residential. 

California relies on a regional power system composed of a diverse mix of natural gas, renewable, 
hydroelectric, and nuclear generation resources. Approximately 72 percent of the electrical power needed 
to meet California’s demand is produced in the state; the balance, approximately 28 percent, is imported 
from the Pacific Northwest and the Southwest. In 2019, California’s in-state electricity use was derived 
from natural gas (43 percent), coal (0.1 percent), large hydroelectric resources (17 percent), nuclear 
sources (8 percent), and renewable resources that include geothermal, biomass, small hydroelectric 
resources, wind, and solar (32 percent) (California Energy Commission [CEC] 2020a). 

Electricity and natural gas in California are generally consumed by stationary users such as residences 
and commercial and industrial facilities, whereas petroleum-based fuel is generally consumed by 
transportation-related uses (USEIA 2020). 

California accounted for 7 percent of total electricity consumption in the US (US Department of Energy 2020); 
and in 2019 represented approximately 6.9 percent of total US natural gas consumption (USEIA 2020). 

Transportation Fuels Supply 

The energy consumed by the transportation sector accounts for roughly 86 percent of California’s 
petroleum products demand (USEIA 2020). According to the CEC, the state relies on petroleum-based 
fuels for 98 percent of its transportation needs (USEIA 2020), where the remainder 2 percent is other 
types of energy, such as electric power. In 2019, taxable gasoline sales (including aviation gasoline) in 
California accounted for approximately 15.4 billion gallons of gasoline (California Board of Equalization 
[CBE] 2020a), and taxable diesel fuel sales accounted for approximately 3.1 billion gallons of diesel fuel 
(CBE 2020b), although the CARB (2020) estimates total usage of diesel in 2019 to be 4.5 billion gallons. 
The differences in diesel fuel consumption could be attributable to differences in accounting methods.  

The CEC forecasts that demand for gasoline in California will range from 12.1 billion to 12.6 billion gallons 
in 2030, with most of the demand generated by light-duty vehicles. This is lower than the 2019 estimate 
provided by CBE (2020a). While the models show an increase in light-duty vehicles along with population 
and income growth over the forecast horizon, total gasoline consumption is expected to decline, primarily 
due to increasing fuel economy (stemming from federal and state regulations) and gasoline displacement 
from the increasing market penetration of zero emission vehicles (ZEVs). For diesel, demand is forecast 
to increase modestly by 2030, following the growth of California’s economy, but would be tempered by an 
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increase in fleet fuel economy and market penetration of alternative fuels, most prominently by natural 
gas in the medium- and heavy-duty vehicle sectors (CEC 2018). 

In 2019, California consumed approximately 3.8 billion gallons of diesel fuel (the average of the above 
CBE and CARB estimates), and of that, about 830 million gallons were low-carbon diesel, 618 million 
gallons of renewable diesel, and 212 million gallons of biodiesel (CEC 2021). With the LCFS program and 
proposed expansions and conversions for increased renewable diesel production, including the Rodeo 
Renewed Project, renewable diesel production in California is expected to increase to 1.2 billion gallons 
per year within 4 years (CEC 2021). 

Other transportation fuel sources used in California include alternative fuels, such as methanol and 
denatured ethanol (alcohol mixtures that contain no less than 70 percent alcohol), natural gas 
(compressed or liquefied), liquefied petroleum gas, hydrogen, and fuels derived from biological materials 
(i.e., biomass). 

According to the CEC (2019), sales of gasoline and diesel fuel in Contra Costa County were 427 million 
gallons and 27 million gallons, respectively (CEC 2020b), and for San Luis Obispo County, 138 million 
and 22 million gallons, respectively. Note that the CEC only tracks fuel sales at the retail level, which 
allows for data to be collected on a county-by-county basis, whereas the California Board of Equalization 
(CBE) tracks all fuel sales, retail and non-retail, but only at the statewide level. Thus, the impact 
calculations presented in Section 4.6.5, CEQA Baseline, rely on separate data sets for comparison to 
Contra Costa County and statewide transportation fuel consumption figures. 

Electricity 

In 2019, total system electric generation for California was 277,704 gigawatt-hours (GWh), down 
2.7 percent from 2018’s total generation of 285,488 GWh (USEIA 2020). Electricity from non-CO2 emitting 
electric generation categories (i.e., nuclear, large hydroelectric, and renewable generation) accounted for 
57 percent of total in-state generation. 

Total system electric generation in California is predicted to increase in coming years. Factors 
contributing to the projected increase include greater numbers of light duty electric vehicles, increased 
manufacturing electricity consumption, and decreases in savings from energy efficiency programs as 
population increases. With regard to total consumption of electricity across all sectors, California 
consumed 250,379 GWh of electricity in 2019 (USEIA 2020). Pacific Gas and Electric (PG&E) provides 
electrical services to most residential, commercial, industrial, and agricultural consumers in much of 
northern California, including the Bay Area. In 2019, PG&E generated and/or procured a total of 
35,956 GWh of electricity (PG&E 2019). PG&E has established contracts and commitments to ensure 
there is adequate electricity generation and natural gas capacity to meet its current and future energy 
loads (PG&E 2020c). Table 4.6-1 shows the mix of sources for PG&E’s electrical supply (PG&E 2020a). 
In Contra Costa County, electricity consumption in 2019 was 9,639 GWh (CEC 2020c). 

California law requires load-serving entities, such as PG&E, to gradually increase the amount of 
renewable energy they deliver to their customers to at least 33 percent of their total annual retail sales by 
2020, 44 percent by 2024, 52 percent by 2027, 60 percent by 2030, and 100 percent by 2045. This 
program, known as the Renewables Portfolio Standard (RPS), became effective in December 2011, and 
has since been enhanced with the passage of Senate Bill (SB) 350 and SB 100. Renewable generation 
resources, for purposes of the RPS program, include bioenergy, small hydroelectric facilities (30 MW or 
less), wind, solar, and geothermal energy. In 2019 PG&E obtained almost 30 percent of its electricity from 
renewable sources (PG&E 2020b). 

 



Rodeo Renewed Project 
Draft Environmental Impact Report 

October 2021 Energy Conservation   4.6-195 

Table 4.6-1. PG&E 2019 Power Content Label 

Energy Resources 

PG&E 2019 Power Mix (For 
Comparison) 
2019 CA 
Power Mix Base Plan 

50% 
Solar Choice 

100% 
Solar Choice  

Eligible Renewablea 29% 64% 100% 32% 

• Biomass & Biowaste 3% 2% 0% 2% 

• Geothermal 2% 1% 0% 5% 

• Eligible Hydroelectric 2% 1% 0% 2% 

• Solar 12% 56% 100% 12% 

• Wind 9% 5% 0% 10% 

Coal 0% 0% 0% 3% 

Large Hydroelectric 27% 14% 0% 15% 

Natural Gas 0% 0% 0% 34% 

Nuclear 44% 22% 0% 9% 

Other 0% 0% 0% 0% 

Unspecified Sources of Powerb 0% 0% 0% 7% 

Total 100% 100% 100% 100% 

Notes: 
a. The eligible renewable percentage above does not reflect Renewables Portfolio Standard (RPS) compliance, which is determined 

using a different methodology. 
b. Unspecified power is electricity that has been purchased through open market transactions and is not traceable to a specific 

generation source. 

Natural Gas 

One-third of the energy consumed in California is natural gas, which is largely imported from other 
regions (CEC 2019). Californians consumed 13,158 million therms of natural gas in 2019, which is equal 
to approximately 1,315,800,000 million British thermal units (MMBtu) (CEC 2020d). Nearly 45 percent of 
the natural gas burned in California is used for electricity generation, and most of the remainder is 
consumed in the residential (21 percent), industrial (25 percent), and commercial (9 percent) sectors. 

PG&E provides natural gas service to industrial, large commercial, and natural-gas-fired electric 
generation facilities, as well as residential users that are connected to the gas system in much of northern 
California, including the Bay Area. In 2019, the total consumption of natural gas in Contra Costa County 
was 1,205 million therms, or 120,504,522 MMBtu (CEC 2020d), which was approximately 9 percent of 
California’s total gas consumption. 

4.6.2.2 Project Setting 

Rodeo Refinery 

Under baseline conditions, the Rodeo Refinery (consisting of the Rodeo Site and Carbon Plant Site) 
produces and consumes energy. Energy is primarily consumed as refinery fuel gas (RFG, a hydrocarbon 
gas by-product of refining and coking operations), electricity, and natural gas. The Rodeo Site purchases 
natural gas from PG&E to supplement the energy provided by RFG. In addition to PG&E purchases, the 
Rodeo Site also receives electricity from the third-party plant operator Air Liquide, which supplies 
hydrogen for the refinery operations. The main source of electricity at the Rodeo Site is the Cogeneration 
Steam Power Plant, which uses three units equipped with simple-cycle gas turbines fueled by RFG and 
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purchased natural gas to generate electricity for refinery operations. Waste heat from the gas turbines is 
used to generate steam. The Carbon Plant Site also produces electricity for its operational use and 
exports the surplus to PG&E. The calcining process burns off residual volatile combustible matter from 
petroleum coke and uses a small amount of supplemental natural gas. The hot flue gas is used to 
produce steam, which then drives a steam turbine to generate electricity. 

In 2019, the Rodeo Refinery used 520,000 megawatt-hours (MWh) of electricity, with 502,300 MWh used 
at the Rodeo Site and 17,700 MWh used at the Carbon Plant Site. The majority of the electricity 
consumed at the Rodeo Site (406,800 MWh) was generated onsite by the Steam Power Plant fueled by 
RFG and natural gas, with the remainder of electric power needs provided by Air Liquide (25,800 MWh) 
or PG&E (69,800 MWh). 

Table 4.6-2a shows the amount of natural gas purchased at the Rodeo and Carbon Plant Sites in 2019. 
The Refinery Site produced 17,126,500 MMBtu of RFG in 2019. All of the RFG produced onsite is 
consumed onsite. The natural gas is purchased to provide the additional fuel necessary for the process. 

Table 4.6-2a. Rodeo Refinery 2019 Purchased Natural Gas 

Utility Natural Gas Purchased (MMBtu/yr) CEQA Baseline (2019) 

Rodeo Site 8,404,700 

Carbon Plant Site 302,300 

 

The Rodeo Refinery generated 510,000 MWh of electricity in 2019. The electricity balance is shown in 
Table 4.6-2b. Due largely to the excess electricity produced at the Carbon Plant Site, the Rodeo Refinery 
had a net export of electricity to PG&E of 15,600 MWh in 2019. 

Table 4.6-2b. Rodeo Refinery 2019 Electricity Production, Consumption and Export (Rounded 
to the Nearest 100 MWh) 

Energy Type CEQA Baseline (2019) 

Electricity Produced (MWh)  
Rodeo Site 406,800 

Carbon Plant Site 103,200 

Electricity Used (MWh)  
Rodeo Site 502,300 

Carbon Plant Site 17,700 

Electricity Imported from Air Liquide (MWh)  
Import from Air Liquide to Rodeo Site 25,800 

Electricity Imported/Exported from PG&E (MWh)  
Import from PG&E to Rodeo Site 69,800 

Export from Carbon Plant Site to PG&E 85,400 
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Santa Maria Site and Pipeline Sites 

The Santa Maria Site purchased 825,400 million Btu of natural gas and 37,500 MWh of electricity in 2019, 
while the Pipeline Sites consumed a total of 337,200 million Btu of natural gas and 20,200 MWh of 
electricity (Table 4.6-3). This consumption would permanently cease with implementation of the Project 
because these sites would be taken out of service. 

Table 4.6-3. Santa Maria Site and Pipeline Sites 2019 Energy Usage 

Energy Type CEQA Baseline (2019) 

Net Electricity Imports (MWh/yr)   

Santa Maria Refinery 37,500 

Pipeline/Midstream Pumping 20,200 

Natural Gas Purchases (MMBtu/yr)   

Santa Maria Site 825,400 

Pipeline Sites 337,200 

 

4.6.3 Regulatory Setting 
Federal and state agencies regulate energy use and consumption through various programs. On the federal 
level, the US Department of Transportation (USDOT), US Department of Energy, and USEPA are three 
agencies with substantial influence over energy policies and programs. Generally, federal agencies influence 
transportation energy consumption through establishment and enforcement of fuel economy standards for 
automobiles and light trucks, through funding of energy related research and development projects, and 
through funding for transportation infrastructure projects. On the state level, the California Public Utilities 
Commission (CPUC) and CEC are the agencies with authority over different aspects of energy. 

4.6.3.1 Federal Authority 

Energy Policy and Conservation Act 

The Energy Policy and Conservation Act of 1975 was established in response to the oil crisis of 1973, 
which increased oil prices due to a shortage of reserves. The Act requires vehicles sold in the US to meet 
certain fuel economy goals, known as the Corporate Average Fuel Economy (CAFE) standards, to reduce 
energy consumption by increasing the fuel economy of cars and light trucks. The National Highway Traffic 
Safety Administration (NHTSA) of the USDOT administers the CAFE program, and the USEPA provides 
the fuel economy data. The US Congress specified that CAFE standards must be set at the “maximum 
feasible level” with consideration given for (1) technological feasibility; (2) economic practicality; (3) effect 
of other standards on fuel economy; and (4) need for the nation to conserve energy. 

Energy Policy Act of 2005 

The Energy Policy Act of 2005 seeks to reduce reliance on non-renewable energy resources and provide 
incentives to reduce current demand on these resources. For example, under the Energy Policy Act, 
consumers and businesses can attain federal tax credits for purchasing fuel-efficient appliances and 
products. Businesses are eligible for tax credits for buying hybrid vehicles, building energy-efficient 
buildings, and improving the energy efficiency of commercial buildings. Additionally, tax credits are given 
for the installation of qualified fuel cells, stationary microturbine power plants, and solar power equipment. 
The Energy Policy Act of 2005 also established the first renewable fuel volume mandate in the US. The 
original Renewable Fuel Standard program required 7.5 billion gallons of renewable fuel to be blended 
into gasoline by 2012. 



Rodeo Renewed Project 
Draft Environmental Impact Report 

4.6-198   Energy Conservation October 2021 

Under the Energy Independence and Security Act of 2007, the Renewable Fuel Standard program was 
expanded to include diesel and to increase the volume of renewable fuel required to be blended into 
transportation fuel from 9 billion gallons in 2008 to 36 billion gallons by 2022. 

USEPA and NHTSA Joint Rulemaking for Vehicle Standards (2011) 

In April 2010, the USEPA and NHTSA issued a final rulemaking establishing new federal GHG and fuel 
economy standards for model years 2012 to 2016 passenger cars, light-duty trucks, and medium-duty 
passenger vehicles. In addition, on August 9, 2011, the USEPA and NHTSA finalized regulations to 
reduce GHG emissions and improve fuel efficiency of medium- and heavy-duty vehicles, including large 
pickup trucks and vans, semi-trucks, and all types and sizes of work trucks and buses. For model year 
2012, the fuel economy standards for passenger cars, light trucks, and combined cars and trucks were 
33.3 miles per gallon (mpg), 25.4 mpg, and 29.7 mpg, respectively (USEPA and USDOT 2010). These 
standards increase progressively up to 37.8 mpg, 28.8 mpg, and 34.1, respectively, for model year 2016. 
In subsequent rulemakings the agencies extended the national program of fuel economy standards to 
passenger vehicles and light-duty trucks of model years 2017-2025, culminating in fuel economy of 
54.5 mpg by model year 2025 (USEPA and USDOT 2014), as well as to medium- and heavy-duty 
vehicles of model years 2014-2018, including large pickup trucks and vans, semi-trucks, and all types and 
sizes of work trucks and buses (USEPA and USDOT 2011).  

USEPA and NHTSA Joint Rulemaking for Vehicle Standards (2020)  

The NHTSA and the USEPA updated the CAFE and GHG emissions standards for passenger cars and 
light trucks and established new standards, covering model years 2021 through 2026 under the Safer 
Affordable Fuel Efficient (SAFE) vehicles final rule. This rule rolled back some of the fuel efficiency 
mandates that had been in effect. The rule was judicially challenged, but the litigation has been placed in 
abeyance while undergoing review by the Biden Administration. 

4.6.3.2 State Authority 

California continues to be the national leader in energy efficiency. While energy use per person in the rest 
of the nation has increased by 45 percent over the last 30 years, California’s per capita use has remained 
relatively flat as a result of the State of California’s energy efficiency measures. 

Warren-Alquist Act 

The 1975 Warren-Alquist Act established the California Energy Resources Conservation and 
Development Commission, now known as the CEC. The Act established a state policy to reduce wasteful, 
uneconomical, and unnecessary uses of energy by employing a range of measures. 

Integrated Energy Policy 

In 2002, the Legislature passed SB 1389, which required the CEC to develop an integrated energy plan 
biannually for electricity, natural gas, and transportation fuels. The plan calls for the State to assist in the 
transformation of the transportation system to improve air quality, reduce congestion, and increase the 
efficient use of fuel supplies with the least environmental and energy costs. To further this policy, the plan 
identifies a number of strategies, including assistance to public agencies and fleet operators in 
implementing incentive programs for Zero Emission Vehicles and their infrastructure needs, and 
encouragement of urban designs that reduce the vehicle miles traveled and accommodate pedestrian and 
bicycle access. 
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The latest update is the 2020 Update to the Integrated Energy Policy Report (CEC 2021). The 2020 
Update identifies actions the state and others can take to ensure a clean, affordable, and reliable energy 
system. California’s innovative energy policies strengthen energy resiliency, reduce GHG emissions that 
cause climate change, improve air quality, and contribute to a more equitable future. 

Senate Bill 1037 

In 2004, the CPUC established aggressive energy savings goals and authorized a significant increase in 
energy efficiency funding. Meeting these goals would reduce the utilities’ need for additional electricity 
supplies between 2004 and 2013 by more than half. The passage of SB 1037 (Kehoe), Chapter 366, 
Statutes of 2005, further reinforced the state’s energy efficiency policies by requiring all utilities to meet 
their unmet resource needs first with energy efficiency and demand reduction resources that are cost-
effective, reliable, and feasible. 

Assembly Bill 1007 (Pavley)-Alternative Fuel Standards 

AB 1007 (Pavley, Chapter 371, Statutes of 2005) required the CEC to prepare a state plan to increase the 
use of alternative fuels in California (State Alternative Fuels Plan). The CEC prepared the State 
Alternative Fuels Plan in partnership with CARB and in consultation with other state, federal, and local 
agencies. The final State Alternative Fuels Plan, published in December 2007, attempts to achieve an 80 
percent reduction in GHG emissions associated with personal modes of transportation, even as 
California’s population increases. 

Low Carbon Fuel Standard 

The LCFS, established in 2007 through EO S-1-07 and administered by CARB, requires producers of 
petroleum-based fuels to reduce the CI of their products that started with a 0.25 percent reduction in 2011 
and culminated in a 10 percent total reduction in 2020. In September 2018, CARB extended the LCFS 
program to 2030, making significant changes to the design and implementation of the Program including 
a doubling of the CI reduction to 20 percent by 2030. 

Petroleum importers, refiners, and wholesalers can either develop their own low carbon fuel products or 
buy LCFS credits from other companies that develop and sell low carbon alternative fuels, such as 
biofuels, electricity, natural gas, and hydrogen. 

Renewables Portfolio Standard 

The State of California adopted standards to increase the percentage of energy from renewable 
resources that retail sellers of electricity, including investor-owned utilities (IOUs), publicly-owned utilities 
(POUs), and community choice aggregators, must provide in their portfolio. The RPS was established in 
2002 under SB 1078, accelerated in 2006 under SB 107, and expanded in 2011 under SB 2. Qualifying 
renewables under the RPS include bioenergy such as biogas and biomass, small hydroelectric facilities 
(30 MW or less), wind, solar, and geothermal energy. The CPUC and the CEC jointly implement the RPS 
program. The CPUC’s responsibilities include (1) determining annual procurement targets and enforcing 
compliance, (2) reviewing and approving each investor-owned utility’s renewable energy procurement 
plan, (3) reviewing contracts for RPS-eligible energy, and (4) establishing the standard terms and 
conditions used in contracts for eligible renewable energy (CPUC 2019). 

In November 2008, then-Governor Schwarzenegger signed EO S-14-08, which expanded the state’s RPS 
to 33 percent renewable power by 2020. In September 2009, then-Governor Schwarzenegger continued 
California’s commitment to the RPS by signing EO S-21-09, which directed the CARB under its AB 32 
authority to enact regulations to help the state meet its RPS goal of 33 percent renewable energy by 2020. 
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Assembly Bill 1613 (Waste Heat and Carbon Emissions Reduction Act) 

AB 1613 directed the CEC, CPUC, and CARB to implement the Waste Heat and Carbon Emissions 
Reduction Act. The Act is designed to encourage the development of new combined heat and power 
systems in California with a generating capacity of not more than 20 MW. In June 2010, the CEC published 
modified final guidelines establishing technical criteria for eligibility of combined heat and power systems for 
programs to be developed by the CPUC and publicly-owned utilities (CEC 2010). Section 2843 of the Act 
provides that the CEC's guidelines require that combined heat and power systems: 

• Be designed to reduce waste energy. 

• Have a minimum efficiency of 60 percent. 

• Have nitrogen oxide (NOx) emissions of no more than 0.07 pound per MWh. 

• Be sized to meet the eligible customer generation thermal load. 

• Operate continuously in a manner that meets the expected thermal load and optimizes the 
efficient use of waste heat. 

• Be cost effective, technologically feasible, and environmentally beneficial. 

As directed by AB 1613, the CPUC also established (1) a standard tariff for the sale of electricity to 
corporations for delivery to the electrical grid; and (2) a “pay as you save” pilot program requiring 
electricity corporations to finance the installation of qualifying combined heat and power systems by non-
profit and government entities. A January 2011 decision by an administrative law judge determined that 
the pilot program would not be established due to lack of customer interest and difficulties in instituting a 
program that meets California Department of Corporations requirements. 

Executive Order B-16-12, 2025 Goal for Zero Emission Vehicles 

In March 2012, then-Governor Brown issued an EO establishing a goal of 1.5 million ZEVs on California 
roads by 2025. In addition to the ZEV goal, EO B-16-12 stipulated that by 2015 all major cities in 
California will have adequate infrastructure and be “zero-emission vehicle ready”; that by 2020 the state 
will have established adequate infrastructure to support 1 million ZEVs; and that by 2050, virtually all 
personal transportation in the state will be based on ZEVs, and GHG emissions from the transportation 
sector will be reduced by 80 percent below 1990 levels. 

Senate Bill 350, Clean Energy and Pollution Reduction Act of 2015 

SB 350, also known as the Clean Energy and Pollution Reduction Act of 2015, was enacted on 
October 7, 2015, and provides a new set of objectives in clean energy, clean air, and pollution reduction 
by 2030. The objectives include the following: 

1. To increase from 33 percent to 50 percent by December 31, 2030, the procurement of California’s 
electricity from renewable sources. 

2. To double the energy efficiency savings in electricity and natural gas final end uses of retail 
customers through energy efficiency and conservation. 

Senate Bill 100 

On September 10, 2018, then-Governor Brown signed SB 100, establishing that 100 percent of all 
electricity in California must be obtained from renewable and zero-carbon energy resources by 
December 31, 2045. SB 100 also creates new standards for the RPS goals that were established by 
SB 350 in 2015. Specifically, the bill increases required energy from renewable sources for both IOUs and 
POUs from 50 percent to 60 percent by 2030. Incrementally, these energy providers are also required to 



Rodeo Renewed Project 
Draft Environmental Impact Report 

October 2021 Energy Conservation   4.6-201 

have a renewable energy supply of 33 percent by 2020, 44 percent by 2024, and 52 percent by 2027. 
The updated RPS goals are considered achievable, since many California energy providers are already 
meeting or exceeding the RPS goals established by SB 350. 

On the same day that SB 100 was signed, then-Governor Brown signed EO B-55-18 with a new statewide 
goal to achieve carbon neutrality (zero-net GHG emissions) by 2045 and to maintain net negative 
emissions thereafter. 

Integrated Energy Policy Report Strategy: Decarbonizing the Electricity Sector 

Decarbonizing the electricity sector is part of an integrated approach to reducing emissions from energy 
use. In 2019, about 36 percent of the electricity used to serve California was produced from renewable 
resources such as solar and wind (CEC 2020e). Although the AB 32 and SB 32 GHG reduction goals are 
economy-wide, in 2017, the electricity sector surpassed AB 32’s 2020 goal and met SB 32’s 2030 goal. 
Over the last 10 years, GHG emissions from imported electricity have declined by more than 60 percent, 
and emissions from in-state generation have declined by nearly 30 percent (CEC 2020e). These gains 
are largely attributable to advancements in energy efficiency, increased use of renewable energy 
resources, and reduced use of coal-fired electricity. To further reduce GHG emissions, California is 
increasingly using renewable resources to produce electricity while planning for increased demand from 
transportation electrification and other opportunities for electrification. 

In 2019, solar accounted for 42 percent of the state’s renewable generation (CEC 2020e). The increase in 
solar and other renewables is a California success story in reducing GHG emissions, but also creates 
operational challenges. Grid operators must manage the ramp-up of solar generation as it peaks midday 
and then ramps down at sunset while electricity demand remains high. 

The 2020 Integrated Energy Policy Report emphasizes the current challenge the state faces in increasing 
the state’s ability to integrate more renewable energy into the grid (CEC 2021). There is an increasing 
need for energy storage that can balance supply and demand by absorbing excess energy and reinjecting 
it into the grid when demand increases. There is also a need for transmission investments to link our 
extensive renewable resources to load centers throughout the grid. The challenges are compounded by 
increasing numbers of Californians who are generating, and in some cases, storing their own electricity or 
purchasing electricity from local providers called community choice aggregators. 

Integrated Energy Policy Report Strategy: Transportation Electrification 

California is working to transform the transportation sector away from petroleum to near-ZEVs operating 
with low-carbon fuels and ZEVs that run on electricity from batteries or hydrogen fuel cells. Including 
emissions from refineries, the transportation sector accounted for more than 50 percent of the state’s 
GHG emissions as of 2016. The state is advancing goals, policies, and plans to support the proliferation 
of ZEVs and near-zero-emission vehicles. As described in more detail below, Governor Brown’s EOs 
have set goals of reaching 1.5 million ZEVs on California’s roadways by 2025 and 5 million by 2030, while 
Governor Newsom’s September 2020 EO increased this target to include 100 percent ZEV sales for new 
light- and medium-duty automobiles by 2035 and increased penetration of heavy-duty and off-road ZEVs. 
As usage grows, ZEVs will have an increasing role in grid management and the integration of renewables 
in particular. 

Advance Clean Cars Program 

The Advanced Clean Cars emissions-control program was approved by CARB in 2012 and is closely 
associated with the Pavley regulations (CARB 2017a). The program requires a greater number of ZEV 
models for years 2015 through 2025 to control smog, soot, and GHG emissions. This program includes 
the Low-Emissions Vehicle regulations to reduce criteria pollutants and GHG emissions from light- and 
medium-duty vehicles; and the ZEV regulations to require manufactures to produce an increasing number 
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of pure ZEV’s (meaning battery and fuel cell electric vehicles) with the provision to produce plug-in hybrid 
electric vehicles between 2018 and 2025. 

Due to the federal adoption of the Final SAFE Rule, new cars of model years 2021 through 2026 are not 
currently required to achieve the fuel economy targets set by the Advanced Clean Cars program. The rule 
was judicially challenged, but the litigation has been placed in abeyance while undergoing review by the 
Biden Administration. 

CARB’s Mobile Source Strategy 

The Mobile Source Strategy (2016) includes an expansion of the Advanced Clean Cars program and 
further increases the stringency of GHG emissions for all light-duty vehicles, and 4.2 million ZEVs and 
plug-in hybrid light-duty vehicles by 2030. It also calls for more stringent GHG requirements for light-duty 
vehicles beyond 2025 as well as GHG reductions from medium-duty and heavy-duty vehicles and 
increased deployment of zero-emission trucks primarily for classes 3 through 7 “last mile” delivery trucks 
in California. Statewide, the Mobile Source Strategy would result in a 45 percent reduction in GHG 
emissions, and a 50 percent reduction in the consumption of petroleum-based fuels. CARB’s Mobile 
Source Strategy includes measures to reduce the total light-duty vehicle miles traveled by 15 percent 
compared to business as usual in 2050. 

In 2004, the CARB adopted an Airborne Toxics Control Measure to limit diesel-fueled commercial motor 
vehicle idling to reduce public exposure to diesel particulate matter emissions (Title 13 California Code of 
Regulations Section 2485). The measure applies to diesel-fueled commercial vehicles with gross vehicle 
weight ratings greater than 10,000 pounds that are licensed to operate on highways, regardless of where 
they are registered. This measure does not allow diesel-fueled commercial vehicles to idle for more than 
5 minutes at any given location. While the goal of this measure is primarily to reduce public health 
impacts from diesel emissions, compliance with the regulation also results in energy savings in the form 
of reduced fuel consumption from unnecessary idling. 

In addition to limiting exhaust from idling trucks, CARB also promulgated emission standards for off-road 
diesel construction equipment of greater than 25 horsepower such as bulldozers, loaders, backhoes and 
forklifts, as well as many other self-propelled off-road diesel vehicles. The In-Use Off-Road Diesel-Fueled 
Fleets regulation adopted by CARB on July 26, 2007, aims to reduce emissions by installation of diesel 
soot filters and encouraging the retirement, replacement, or repower of older, dirtier engines with newer 
emission-controlled models (13 California Code of Regulations Section 2449). The compliance 
schedule requires full implementation by 2023 in all equipment for large and medium fleets and by 2028 
for small fleets. 

Executive Order B-48-18 

On January 26, 2018, then-Governor Brown issued an EO establishing a goal of 5 million ZEVs on 
California roads by 2030 and spur the installation and construction of 250,000 plug-in electric vehicle 
chargers, including 10,000 direct current fast chargers, and 200 hydrogen refueling stations by 2025. 

Executive Order N-79-20 

In September 2020, Governor Newsom signed EO N-79-20, which sets a new State goal that 100 percent 
of in-state sales of new passenger cars and trucks will be zero-emission by 2035; that 100 percent of 
medium- and heavy-duty vehicles in the state be zero-emission by 2045 for all operations where feasible; 
and by 2035 for drayage trucks; and that 100 percent of off-road vehicles and equipment will be zero 
emission by 2035 where feasible. This order calls upon state agencies including the CARB, CEC, CPUC, 
the Department of Finance, and others to develop and propose regulations and strategies to achieve 
these goals. 
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4.6.3.3 Local Authority 

Contra Costa County General Plan 

The Contra Costa County General Plan contains goals and policies that apply to development projects, 
such as the Project, in the unincorporated County (Contra Costa County 2010). The goals and policies 
relating to energy and renewable energy resources are summarized as follows: 

• Reduce energy use in the County to avoid risks of air pollution and energy shortages which 
prevent orderly development. 

• Achieve utilization of oil and gas resources in a manner beneficial to all County residents. 

• Encourage use of renewable resources where they are compatible with the environment. 

4.6.4 Significance Criteria 
Based on CEQA Guidelines Sections 15064.4 and 15064.7(c), as well as Appendix G, a project would 
cause adverse impacts associated with GHG emissions if it would: 

a. Result in potentially significant environmental impact due to wasteful, inefficient, or unnecessary 
consumption of energy resources, during project construction or operation; or 

b. Conflict with or obstruct a state or local plan for renewable energy or energy efficiency. 

4.6.5 CEQA Baseline 
Baseline conditions reflect the 2019 operation and maintenance of the Rodeo Refinery and Santa Maria 
Site as petroleum refineries, including operation and maintenance activities. The baseline setting also 
includes the applicable regulatory framework to protect environmental resources, which are described 
above. The CEQA baseline for analysis of marine transportation is an average of the years 2017–2019. 

4.6.6 Approach to Analysis 
This impact analysis evaluates the potential for the Project to result in the wasteful use of energy or 
energy resources, or conflict with renewable energy or energy efficiency plans during Project construction 
and operation, consistent with Public Resources Code 21100(b)(3) and Section 15126.2(b), and 
Appendices F and G of the State CEQA Guidelines. The analysis provides construction and operational 
energy use estimates for the Project and the CEQA baseline. The analysis then uses this information to 
evaluate whether this energy use would be considered wasteful, inefficient, or unnecessary, taking into 
account available energy supplies and existing use patterns, the Project’s energy efficiency features, and 
compliance with applicable standards and policies aimed to reduce energy consumption, including the 
Contra Costa County CAP. 

This energy analysis includes quantification of electricity, natural gas, gasoline, and diesel fuel that would 
be required to construct and operate the Project as compared to the CEQA Baseline (year 2019). 
Construction energy use includes off-road equipment and on-road mobile sources. Sources of operational 
energy use include: stationary sources at the Rodeo Site, Carbon Plant Site, and Santa Maria and 
Pipeline Sites; on-road mobile sources, marine traffic at the Rodeo Site; rail activity at Project sites; and 
electricity related to operations and water distribution and treatment.  

The energy analysis is based on default values in latest versions of CalEEMod and CARB’s EMFAC2021, 
which have not been updated for the most recent EOs, specifically EO N-79-20 which bans the sale of 
gasoline-powered cars in California by 2035, and EO B-55-18, which set as a goal carbon neutrality in 
California by 2045. Both of these EOs, if implemented, will change the energy mix in California for the 
Project, decreasing substantially fossil fuel usage and increasing electricity usage. However, there is 
insufficient information to incorporate these EOs into this analysis; to do so would be speculative. 
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Accordingly, this energy analysis has been conducted with the most recent available tools prepared and 
accepted by the regulatory agencies. 

4.6.6.1 Construction Energy Estimates 

Construction of the Project would include the repurposing of the existing refinery equipment, adding new 
equipment to the Rodeo Site, demolition of the Santa Maria facility, decommissioning of Pipeline Sites and 
demolition of the Carbon Plant. Construction of the Project would occur over a period of twenty-one months. 

Rodeo Refinery Construction and Demolition 

The Project would involve construction and demolition activities at the Rodeo Refinery as described in 
Chapter 3, Project Description, Section 3.10, Overall Project Construction/Demolition Phase, that would 
occur in phases over a period of approximately 21 months and, for analysis purposes, was assumed to 
begin as early as the first quarter of 2022. All demolition and construction associated with the Rodeo 
Refinery would occur within its boundaries (except for one laydown area). All demolition and construction 
would be conducted in accordance with established procedures and BMPs and with applicable 
regulations and permits. Soil and construction debris generated by construction activities would be either 
re-used onsite or transported offsite for recycling or disposal as appropriate.  

Construction and demolition activities would involve diesel-powered off-road construction equipment such 
as loaders, earthmovers, cranes, and concrete trucks, and lighter-duty equipment such as welders and 
compressors, some of which would also be diesel-powered. The use of diesel-powered off-road 
construction equipment and on-road trucks would result in energy use during the construction period. 
Construction would employ up to 500 workers at a time who would commute daily to and from the 
construction site mostly by means of private gasoline passenger vehicles; the construction workforce is 
expected to be drawn from the greater East Bay region, within a one-hour commute distance. Hauling 
trucks trips would range from a daily minimum of 10 round trips to a daily maximum of 165 round trips 
during the construction period. During construction, a period of increased marine vessel traffic would 
occur, and therefore, concurrent energy use from incremental marine vessel traffic are counted towards 
the Rodeo Site construction total. 

Santa Maria Site and Pipeline Sites 

Demolition activities at the Santa Maria site would involve use of off-road construction equipment and on-
road vehicles. Fuel consumption estimates from these activities were calculated using data from 
CalEEMod and activity estimates from Phillips 66. Demolition at the Santa Maria Site was assumed, for 
purposes of calculations only, to occur over a 1-year period. 

Off-Road Equipment 

Off-road equipment is the most significant source of construction fuel usage. Diesel fuel consumption 
associated with onsite off-road construction equipment has been estimated based on the construction 
schedule, equipment list, and CARB estimated diesel consumption rate for off-road equipment. Further 
details on the construction schedule and equipment are provided in Attachment A of the Air Quality 
Technical Report (Ramboll 2021). For the purposes of the energy analysis, all equipment was assumed to 
be diesel-fueled; electricity- or gasoline-fueled equipment would not be expected to substantially affect 
energy resource demands. Fuel consumption rates in gallons per horsepower-hour (gal/hp-hr) were 
calculated from CARB’s “OFFROAD2017 Orion” database (CARB 2017b). 
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On-Road Vehicles 

On-road construction vehicles such as light-duty automobiles and trucks that would be used by workers 
for commuting to and from the construction site are assumed to be fueled by gasoline; and on-road 
trucks, such as vendor and haul trucks for demolition debris, soil, and other material hauling, are 
assumed to be fueled by diesel fuel. The fuel quantities that would be required for on-road vehicles during 
construction have been calculated based on fuel consumption estimated for each vehicle type using 
CARB’s EMFAC2021. Fuel consumption factors and energy use calculations are shown in Attachment A 
of Appendix B, Air Quality and Greenhouse Gas Emissions Technical Data. 

Summaries of the total estimated Project construction energy use requirements for diesel fuel and 
gasoline are presented in Attachment A of Appendix B, Air Quality and Greenhouse Gas Emissions 
Technical Data, as well as below in Table 4.6-5a under the Impact 4.6-1 discussion. 

Operational Energy Estimates 

Operational energy usage from the Project would occur at the Rodeo Site and the Marine Terminal and 
along rail lines, roadways, and ship traffic lanes leading to and from the Project. Existing operations at the 
Carbon Plant and the Santa Maria Site would permanently cease, and upon completion of demolition 
activities, energy consumption at the Carbon Plant, Santa Maria Site, and along the Pipeline Sites would 
be eliminated. In addition, operations of the adjacent third-party plant operator Air Liquide, which supplies 
hydrogen for the refinery operations, may indirectly increase due to the Project. 

Stationary Source Energy Usage 

Stationary sources at the Project would consume less electricity and natural gas than under baseline 
conditions (see Table 4.6-5b). 

On-Road Vehicle Fuel Usage 

On-road vehicles coming to the Rodeo Site consist of heavy-duty diesel trucks and light-duty worker 
vehicles. Fuel usage from truck traffic is summarized in Attachment A of Appendix B, Air Quality and 
Greenhouse Gas Emissions Technical Data. All trucks were assumed to be diesel fueled. Diesel use 
rates were calculated based on expected truck traffic related to refinery deliveries and waste by-products, 
expected trip lengths within California, and fuel efficiency rates as discussed above.  

The Carbon Plant and Santa Maria Site had truck traffic related to their operations during the baseline. 
Because these facilities would be removed as a result of the Project, the fuel consumption related to 
these activities would permanently cease. 

Passenger vehicles are not expected to change as a result of the Project because the number of workers 
would not change at the Rodeo Site. Therefore, there is no change energy use from passenger vehicles 
as a result of the Project. 

Marine Vessel Fuel Usage 

Marine sources at the Rodeo Site consist of tugs, barges, ATBs, and tanker vessels moving feedstock 
and product through the Marine Terminal. Fuel usage from shipping traffic at Rodeo Site is summarized in 
Attachment A of Appendix B, Air Quality and Greenhouse Gas Emissions Technical Data. All fuel is 
assumed to be diesel fueled (most vessel traffic actually uses heavier distillates such as marine diesel oil, 
rather than on-road diesel, but the assumption of diesel simplifies calculations and does not affect 
conclusions with respect to energy). Diesel use rates were calculated based on expected shipping calls, 
trip lengths within the San Francisco Bay, and fuel efficiency rates based on CARB guidance for ocean 
going vessels and harbor craft (CARB 2011). Vessel traffic is forecasted to increase during the Project, as 
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noted in Chapter 3, Project Description, and Section 3.7, Project Operation; therefore, fuel consumption 
related to marine vessel traffic is expected to increase.38 

Rail Fuel Usage 

Rail sources at the Rodeo Site consist of linehaul locomotive moving butane railcars at the Rodeo Site 
during the baseline, and linehaul locomotives moving feedstock rail cars during the Project. For the 
baseline, fuel consumption estimates are based on 2019 actual destination and counts of railcars to/from 
the Rodeo Site across California. For the Project, although the number of linehaul movements is expected 
to remain the same, an increase in rail cars is expected, from 4.7 railcars per day in 2019 to 16 railcars 
per day during the Project. In addition, the Project fuel consumption calculations conservatively assume 
that all railcars would move along the longest route from the Rodeo Site (California southern route) as 
future railcar origin information is not available at this time. 

The Carbon Plant and Santa Maria Site had rail operations during the baseline. Because the Project 
would remove these facilities, the fuel consumption related to these activities would permanently cease. 

Fuel usage from rail is summarized in Attachment A of Appendix B, Air Quality and Greenhouse Gas 
Emissions Technical Data. All fuel from rail operations is assumed to be diesel fueled. Diesel use rates 
were calculated based on yearly linehaul movements at each site, expected trip lengths, and gallons per 
ton-mile efficiency rates. 

Summaries of the total estimated CEQA Baseline and Project operational energy use requirements for 
electricity, natural gas, diesel fuel, and gasoline are presented in Attachments A and B of Appendix B, Air 
Quality and Greenhouse Gas Emissions Technical Data, as well as in Table 4.6-5a under the 
Impact 4.6-1 discussion. 

4.6.7 Direct and Indirect Impacts of the Proposed Project 
Table 4.6-4 presents a summary of the potential energy impacts, as well as significance determinations for 
each impact. 

Table 4.6-4. Summary of Impacts 

Impact 
Significance Determination 

LTS LTSM SU 

Impact 4.6-1. Construction and operation of the Project would not result in potentially significant environmental 
impact due to the wasteful, inefficient, and/or unnecessary use of energy. 

Rodeo Refinery   

All Phases ✔   

Santa Maria and Pipeline Sites 

Construction/Demolition ✔   

Operation and Maintenance ✔   

 
38 The increase in Project vessel traffic, which will all occur at the Marine Terminal, would be partially offset by a decrease in vessel 

traffic related to petroleum coke shipments from the Port of Richmond, California. To be conservative, this decrease is not taken 
into consideration in the calculations. These latter-described vessel trips would no longer occur because petroleum coke would 
no longer be produced at the Rodeo Site; therefore, petroleum coke shipments would permanently cease. 
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Impact 
Significance Determination 

LTS LTSM SU 

Impact 4.6-2. Construction and operation of the Project would not conflict with or obstruct adopted energy 
conservation plans or violate energy efficiency standards. 

Rodeo Refinery  
All Phases ✔   

Santa Maria and Pipeline Sites 
Construction/Demolition ✔   

Operation and Maintenance ✔   

NOTES: LTS = Less than Significant, no mitigation proposed  
LTSM = Less than Significant impact with mitigation 
SU = Significant and Unavoidable 

IMPACT 4.6-1 

a. Would the Project result in potentially significant environmental impact due to wasteful, 
inefficient, or unnecessary consumption of energy resources, during project construction or 
operation? 

Construction/Demolition: Less Than Significant, No Mitigation Proposed 
Construction of the Project would consume fuels (primarily gasoline and diesel) for the operation of 
construction equipment and vehicles to perform a variety of activities, including demolition, 
excavation, hauling, paving, and vendor and construction worker travel (Table 4.6-5a).  

Energy consumption would occur over two years and would fluctuate depending on the type of 
construction activity underway during any particular time period. Construction is expected to take place 
over a 21-month period. Gasoline and diesel fuel would be the primary energy source for vehicles 
driven by construction crews and to power the large trucks used to deliver and retrieve construction 
equipment, materials, and debris. During construction, a period of increased marine vessel traffic 
related to the shutdown of the Pipeline Sites is expected; therefore, incremental additional fuel use from 
concurrent Marine Terminal traffic is counted toward the Rodeo Site construction total. 

Project Construction/Demolition Energy Consumption 
The Project’s construction/demolition energy consumption is summarized in Table 4.6-5a. 

Table 4.6-5a. Project Construction Energy Resource Use 

Source Category 
Rodeo Site 
Construction 

Carbon 
Plant 
Demo 

Santa Maria Site 
Demolition and 
Pipeline Site 
Decommissioning 

Project 
Total 

Total Construction Period (months) 21 3 9 n/a 
Diesel Fuel (gallon/yr)        

Concurrent marine traffic increase 261,656 0 0 261,656 
Off Road 206,661 11,654 77,764 296,079 
On-road 709,365 5,011 2,618 716,994 

Gasoline Fuel (gallon/yr)         
On-road 202,183 356 3,878 206,417 

Total Diesel Consumption 1,177,683 16,665 80,382 1,274,729 
Total Gasoline 202,183 356 3,878 206,417 
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Rodeo Refinery 

The Project would involve construction and demolition activities at the Rodeo Site and Carbon Plant 
as described in Chapter 3, Project Description, Section 3.10, Overall Project Construction/Demolition 
Phase, that would occur in phases over a period of approximately 21 months and are assumed to 
begin as early as the first quarter of 2022. A later start date would result in lower energy usage 
because statistically newer, more fuel-efficient equipment and vehicles would be used. All demolition 
and construction associated with the Rodeo Site and Carbon Plant would occur within facility 
boundaries (except for one laydown area) and would be conducted in accordance with established 
procedures and BMPs and with applicable regulations and permits. Soil and construction debris 
generated by construction activities would be either re-used onsite or transported offsite for recycling 
or disposal as appropriate. Scrap metal would be hauled away to an offsite recycling facility. 

Construction and demolition activities would involve diesel-powered heavy equipment such as 
loaders, excavators, cranes, and concrete trucks, and lighter-duty equipment such as welders and air 
compressors, some of which would also be diesel-powered. Construction would employ up to 
500 workers at a time who would commute daily to and from the construction site mostly by means of 
gasoline-powered private passenger vehicles and light trucks; the construction workforce is expected 
to be drawn from the greater East Bay region, within a one-hour commute distance. Hauling trucks 
will travel a minimum daily of 10 round trips and a maximum daily of 165 round trips during the 
construction and site preparation phase, tentatively from mid-2022 through mid-2023. 

Transitional Phase  
The Construction/Demolition Phase includes a 7-month period within the overall schedule, during 
which there would be an increase in deliveries and processing of crude oil and gas oil feedstocks by 
marine vessels, resulting in increased vessel traffic at the Marine Terminal compared to baseline 
conditions. During the Project Transitional Phase, marine vessel calls would be more frequent than 
under baseline conditions, approximately 96 tankers and 92 ATB barges; however, this condition 
would be temporary. 

Santa Maria Site 

Decommissioning and demolition activities at the Santa Maria site (collectively, “construction 
activities”) would involve use of off-road construction equipment and on-road vehicles that consume 
diesel and gasoline fuel. Demolition and materials removal would occur over an estimated one-year 
period. Following decommissioning and demolition of the Santa Maria site, energy consumption 
would permanently cease. There are no future plans for this site. 

Pipeline Sites 

Decommissioning (as construction) activities at the Pipeline Sites in San Luis Obispo County, Santa 
Barbara County, and the San Joaquin Valley would involve use of some off-road construction 
equipment and on-road vehicles that that consume diesel and gasoline fuel. The Pipeline Sites would 
involve only cleaning-out and decommissioning activities without extensive use of heavy equipment. 
Construction would occur over an estimated one-year period and energy usage would be essentially 
de minimis compared to statewide energy usage as described below. Following decommissioning of 
the pipeline sites, emissions would permanently cease. There are no future plans for these sites. 

Construction/Demolition Significance Discussion 
Appendix F of the CEQA Guidelines provides guidance for evaluating whether a project would result in 
the wasteful, inefficient, or unnecessary consumption of fuel or energy. The Appendix F factors guide 
the following evaluation of the energy impacts of the Project relative to this significance criterion. 

Total gasoline and diesel fuel usage by the transportation sector in California was expected to be 
14.8 billion gallons and 4.5 billion gallons, respectively, in 2019 (CARB 2020). Project construction 
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fuel usage would, therefore, represent 0.041 percent of the state’s transportation sector diesel fuel 
usage and 0.001 percent of the state’s transportation sector gasoline usage, which would be 
considered de minimis. 

Grid-sourced electric power usage associated with Project demolition and construction activities 
would be intermittent and likely negligible, given construction equipment are largely diesel-powered. 

The energy estimates in this evaluation include fuels used for construction of the Project, including 
that related to increased marine traffic during the Transitional Phase. As shown in Table 4.6-5a, the 
amounts of diesel and gasoline consumed during the construction phases of the Project would be 
minimal, particularly in the context of total statewide consumption. 

Off-road construction equipment and on-road vehicles (e.g., trucks) also consume fuel while idling. 
The Project would be compliant with the CARB’s Airborne Toxics Control Measure to limit diesel-
fueled commercial motor vehicle idling to 5 minutes. Consistent with BAAQMD’s Basic Construction 
Mitigation Measures, signs would be posted at the Project sites to remind operators/drivers of the 5-
minute idling limit.  

Therefore, construction and demolition activities would be less than significant, and no mitigation is 
required with respect to the wasteful, inefficient, or unnecessary consumption of fuel or energy, 

Operation and Maintenance (Less Than Significant, No Mitigation Proposed) 
Rodeo Refinery 

At the Rodeo Site, new operational units would be installed, and existing units will be idled or become 
non-operational, particularly the existing crude processing units, as described in Chapter 3, Project 
Description. Renewable feedstocks for the Project would arrive primarily by tanker, barge, and railcar. 
Future vessel traffic would be greater during the Project than under baseline conditions, and the 
mixture of vessel sizes and types would likely be different than under baseline conditions. Rail 
transport fuel use would increase due to higher numbers of railcars than under the baseline. Truck 
traffic to the Rodeo Site would decrease. Because the Project would demolish the Carbon Plant, 
there would be no further operational energy usage there. 

Santa Maria Site and Pipeline Sites 

The Project would eliminate operations of the Santa Maria Site and Pipeline Sites. 

Project Operational Energy Consumption 

The Project’s operational energy consumption relative to the CEQA baseline is summarized in 
Table 4.6-5b. 

Table 4.6-5b. Operational Energy Usage 

Energy Use Type 
CEQA Baseline 
(2019) 

Project 
Operations 

Change from 
CEQA Baseline 

Electricity Consumption (MWh) – rounded to the nearest 100 MWh 
Rodeo Site 502,300 499,800 -2,500 

Carbon Plant Site (Export to PG&E of 103,200 
MWh in 2019) 17,700 0 -17,700 

Rodeo Refinery Total 520,000 499,800 -20,200 

Santa Maria Site 41,700 0 -41,700 

Pipeline Sites 20,200 0 -20,200 
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Energy Use Type 
CEQA Baseline 
(2019) 

Project 
Operations 

Change from 
CEQA Baseline 

Electricity Imported (MWh) to Rodeo Site – rounded to the nearest 100 MWh  
From PG&E 69,800 58,400 -11,400 

From Air Liquide 25,800 34,500 8,800 

Electricity Consumption (MWh) – rounded to the nearest 100 MWh 
Rodeo Site 502,300 499,800 -2,500 

Carbon Plant Site (Export to PG&E of 103,200 
MWh in 2019) 17,700 0 -17,700 

Rodeo Refinery Total 520,000 499,800 -20,200 

Santa Maria Site 41,700 0 -41,700 

Pipeline Sites 20,200 0 -20,200 

Electricity Imported (MWh) to Rodeo Site – rounded to the nearest 100 MWh  
From PG&E 69,800 58,400 -11,400 

From Air Liquide 25,800 34,500 8,800 

Natural Gas Purchases (MMBtu/yr)  

Rodeo Site 8,404,700 1,608,200 -6,796,500 

Carbon Plant Site 302,300 0 -302,300 

Rodeo Refinery Total 8,707,000 1,608,200 -7,098,800 

Santa Maria Site 825,400 0 -825,400 

Pipeline Sites 337,200 0 -337,200 

Mobile Source Fuel Consumption (gallons of diesel/yr) 
Trucks at Rodeo Site 460,700 285,700 -175,100 

Marine at Rodeo Site 1,237,200 2,110,000 872,800 

Rail at Rodeo Site 109,300 791,200 681,900 

Rail at Carbon Plant  23,000 0 -23,000 

Rodeo Refinery Total 1,830,200 3,186,900 1,356,600 

Rail at Santa Maria Site 16,800 0 -16,800 

Trucks at Santa Maria Site 265,200 0 -265,200 

Total Electricity (MWh/yr) 677,500 592,700 -84,800 
Total Natural Gas (MMBtu/yr) 9,869,600 1,608,400 -8,261,200 
Total Diesel (gal/yr) 2,112,300 3,186,900 1,074,700 
NOTES: MMBtu = million British thermal unit; MWh = megawatt-hour  
The Carbon Plant would be demolished and would no longer produce electricity under the Project. 
Gasoline is not included because operation of the Project would not change quantities from baseline; gasoline usage is due 
to worker commutes, which would not change at the Rodeo Site.  
Positive values indicate an increase in energy usage relative to CEQA Baseline, while negative values indicate a decrease in 
energy usage. 
The Rodeo Site will be greatly decreasing natural gas purchases as indicated above. Air Liquide will be increasing natural 
gas purchases to provide hydrogen for the Project (approximate increase of 4,439,100 MMBtu/yr above baseline). 
Increase in marine fuel consumption during the Project is related to an expected increase in vessel traffic. Increase in rail 
related fuel consumption during the Project is related to increased rail cars per day and the conservative assumption of 
longest route. Because Project-specific railcar origin information is not known at this time, it is assumed all rail activity will 
occur on the longest travel route for linehaul movements, that is, the CA Southern Route. More information in Attachment A 
of Appendix B, Air Quality and Greenhouse Gas Emissions Data. 
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During the Project, the Rodeo Site would be expected to consume approximately 500,000 MWh of 
electricity and approximately 1,608,000 MMBtu of purchased natural gas, which is less energy than 
under baseline conditions. In addition, most of the electricity to be used at the Rodeo Site would still 
be produced onsite at the existing Steam Power Plant (approximately 407,000 MWh in 2019) and the 
remainder would be provided by Air Liquide and PG&E, as shown in Table 4.6-5b. Because of an 
overall reduction in fuel gas (RFG and natural gas) requirements, natural gas purchased from PG&E 
will be reduced, as shown in Table 4.6-5b. 

The consumption of diesel fuel at the Rodeo Site would increase due to increases in marine vessel 
and rail traffic. These would be partially offset by the discontinuance of truck traffic at the Rodeo Site 
and the Santa Maria Site, and rail traffic at the Carbon Plant and Santa Maria Site. The consumption 
of gasoline, which is attributable to worker vehicles, would not change because employment at the 
Rodeo Site would not change. 

Stationary sources at the Santa Maria Site and the Pipeline Sites would permanently cease 
consumption of energy during the Project due to the closure of those facilities. 

Operation and Maintenance Significance Discussion 

Appendix F of the CEQA Guidelines provides guidance for evaluating whether a project would result 
in the wasteful, inefficient, or unnecessary consumption of fuel or energy. The Appendix F factors 
guide the following evaluation of the energy impacts of the Project relative to this significance 
criterion. 

Operation of the Project as a whole would result in decreases in the consumption of electricity, 
relative to the baseline, primarily as a result of the closure of the Santa Maria Site. Due to the closure 
of the Carbon Plant cogeneration system, the Carbon Plant site would no longer export electricity to 
PG&E. The Rodeo Site would continue to import electricity from PG&E, subject to availability of other 
electricity sources, such as Air Liquide, including renewable sources.  

In 2019, the total generated electricity for California was 277,704 GWh (CEC 2020a), approximately 
430,000 times the Project’s total consumption, and consumers in Contra Costa County used 
9,639 GWh (CEC 2020c), approximately 150 times the Project’s consumption. Of the 499,800 MWh 
of electricity required by the Project at the Rodeo site, 406,800 MWh would be produced onsite. 
Because over 80 percent of the electricity required at the Rodeo site would be generated onsite, it 
would not represent a demand on regional electrical supply. Based on a comparison to the state-wide 
and Contra Costa County annual energy demand and the projected demand growth rate, the Project-
related electricity consumption would not cause adverse effects on local and regional energy supplies 
or require additional generation capacity beyond the state-wide planned increase to accommodate 
projected energy demand growth.  

Consumption of natural gas from the Project as a whole would decline substantially from baseline 
conditions. State-wide natural gas consumption in 2019 was approximately 1,315,800,000 MMBtu, 
and Contra Costa County natural gas demand was 120,504,539 MMBtu in 2019 (CEC 2020d). The 
Project’s consumption of natural gas, 1,608,400 MMBtu/year, would represent 0.12 percent of 
statewide and 1.33 percent of Contra Costa County consumption (where all of the Project’s 
consumption would occur). Accordingly, the Project’s estimated natural gas consumption rate would 
not be substantial compared to the 2019 state-wide and countywide consumption, and would 
therefore not cause adverse effects on energy supplies. 

The Project’s consumption of diesel fuel would be 1,075,300 gallons per year above baseline levels 
due to expected marine traffic increase during the Project. The increase in consumption of 
1,075,300 diesel gallons per year above baseline would represent 0.04 percent of the 4.5 billion 
gallons of diesel fuel consumed statewide.  
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The Project’s use of electricity, natural gas, and diesel fuel would be minimal relative to total state and 
regional supplies, and would therefore have no adverse effect on energy resources or represent 
wasteful, inefficient, or unnecessary use of energy. PG&E has indicated that it has planned for future 
increases in demand for electricity and natural gas and will be able to meet those demands (PG&E 
2020b). Furthermore, the Project would create renewable fuels that would contribute to the LCFS 
requirements and would continue to contribute to the state and region’s supplies of energy in the form 
of transportation and heating fuels. Impacts related to the use of energy in Project operation would be 
less than significant and no mitigation is required with respect to the wasteful, inefficient, or 
unnecessary consumption of fuel or energy. 

Construction and operation of the Project would not result in the wasteful, inefficient, or 
unnecessary consumption of energy resources, and impacts would be less than significant, and no 
mitigation is required. 

Mitigation Measure: None Required 

IMPACT 4.6-2 

b. Would the Project conflict with or obstruct a state or local plan for renewable energy or energy 
efficiency? 

Construction/Demolition: Less Than Significant, No Mitigation Proposed 
Rodeo Refinery 

Project construction would require use of on-road trucks for soil and debris hauling and material 
deliveries, and off-road equipment such as excavators, cranes, forklifts, and pavers. The Project 
would comply with state and local requirements designed to minimize idling and associated 
emissions, which also minimizes use of fuel. In accordance with BAAQMD’s Basic Construction 
Mitigation Measures, idling times for heavy duty trucks and vehicles shall be minimized by turning off 
the engine or reducing idling to a maximum of 5 minutes (BAAQMD 2017). In accordance with CARB 
emissions standards, all construction equipment with a model year of 2012 or later would comply with 
the engine standards of 13 California Code of Regulations Section 2449. The Project would comply 
with existing energy standards, including state and local standards designed to minimize use of fuel in 
construction vehicles. Therefore, construction and operation of the Project would not conflict with or 
obstruct adopted energy conservation plans or violate energy efficiency standards. The impact would 
be less than significant and no mitigation is required. 

Santa Maria Site 

As with the Rodeo Refinery, demolition activities at the Santa Maria Site would be required to 
implement construction best management practices of the San Luis Obispo County APCD Project 
and CARB. Compliance with these measures designed to minimize emissions is expected to result in 
a less-than-significant impact.  

Pipeline Sites 

The Pipeline Sites would be decommissioned, which would not require any construction or demolition 
activities that could create a conflict with or obstruction of adopted energy conservation plans or 
violate energy efficiency standards. The impact would be less than significant and no mitigation is 
required. 
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Operation and Maintenance: Less Than Significant, No Mitigation Proposed 
Rodeo Refinery 

Operation of the Project would comply with all federal and state regulations and policies regarding 
energy efficiency. The Project would be consistent with the Energy Policy Act of 2005, the CEC’s 
Integrated Energy Policy, AB 1007, CARB’s Mobile Source Strategy, and the Contra Costa General 
Plan because by providing renewable fuels it would help businesses, government entities, and 
consumers to reduce reliance on non-renewable energy sources and promote the use of renewable 
fuels. Furthermore, the Project converts the existing Rodeo Refinery from refining crude oil and 
petroleum-based feedstocks to refining renewable feedstocks. As noted in Appendix F to the CEQA 
Guidelines, the “goal of conserving energy implies the wise and efficient use of energy” and may be 
achieved through various means, including “decreasing reliance on fossil fuels” and “increasing 
reliance on renewable energy sources.” Thus, the very nature of the Project serves to achieve the 
goal of conserving energy, resulting in the wise and efficient use of energy. 

In addition, the Project would generate transportation fuel that is designed to meet the requirements 
of the LCFS. The LCFS sets CI benchmarks for transportation fuels, which reduce over time, and the 
program supports the diversification of the fuel pool in California not only to reduce GHG emissions, 
but to reduce petroleum dependency. The Project’s participation in the LCFS program further 
supports energy conservation. Therefore, the impact would be less than significant and no mitigation 
is required. 

Santa Maria Site 

Any potential future development of the Santa Maria Site, and the associated level of required 
remediation, is speculative at this time, and would be a separate project and evaluated in a separate 
CEQA process by San Luis Obispo County. However, it is expected that San Luis Obispo County 
would require compliance with all federal and state regulations and policies regarding energy 
efficiency for any new development. Therefore, the Project would not conflict with or obstruct any 
federal or state energy conservation plans or violate any energy efficiency standards. The impact 
would be less than significant, and no mitigation is required. 

Pipeline Sites  

Operation and maintenance at the Pipeline Sites would discontinue with implementation of the Project 
since the pipelines would be decommissioned, which would reduce energy consumption, (or 
potentially sold, which would not change the baseline condition. Therefore, the Project would not 
conflict with or obstruct any federal or state energy conservation plans or violate any energy efficiency 
standards. The impact would be less than significant, and no mitigation is required. 

Mitigation Measure:  None Required 
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4.7 Geology and Soils 

4.7.1 Introduction 
This section identifies and evaluates potential impacts related to geology and soils that could result from 
the Project. Discussed are the physical and regulatory settings, the baseline for determining 
environmental impacts, the significance criteria used for determining environmental impacts, and potential 
impacts associated with Project construction and demolition, the transitional phase, and operation and 
maintenance at the Rodeo Refinery. The Santa Maria Site is addressed to the extent information is 
available and at a qualitative level of discussion. 

The Project also includes the Pipeline Sites—four regional pipelines serving the Santa Maria Site and the 
Rodeo Refinery. The Santa Maria Site is connected to the Rodeo Refinery by approximately 200 miles of 
subterranean pipeline, crossing San Luis Obispo, Santa Barbara, Kern, Kings, Fresno, Merced, 
Stanislaus, San Joaquin, Alameda, and Contra Costa Counties. Phillips 66 proposes to empty and clean 
the pipelines at existing maintenance access points and to decommission or sell them; they would not be 
excavated as part of this Project. No physical changes would occur. Therefore, the Pipeline Sites are not 
further addressed in this section. 

4.7.2 Environmental Setting 

4.7.2.1 Regional Geology  

Contra Costa County 

The Rodeo Refinery, including the Carbon Plant, is located in northern Contra Costa County along the 
southeastern edge of San Pablo Bay. Geologically, this region of California is characterized by a series of 
northwest-trending mountains and valleys controlled by tectonic folding and faulting. The region has 
undergone a complex geologic history of folding, faulting, uplift, sedimentation, volcanism, and erosion. 

Geologic units of the region consist primarily of sedimentary rocks, occasional volcanic rocks, and alluvial 
deposits. Regional basement rocks consist of the highly-deformed Great Valley Sequence, which include 
massive beds of marine sandstone intermixed with siltstone and shale, and marine sandstone and shale 
overlain by softer non-marine units. Bedrock in the general vicinity of the Rodeo Refinery is classified as 
San Pablo Group sedimentary rocks of the Neroly and Cierbo Formations, which consist of Miocene-age 
(approximately 23.7 to 5.3 million years ago) marine sandstones interbedded with siltstone, mudstone, 
and shale (Graymer et al. 1994). Generally, native bedrock is closer to the ground surface in sloped and 
hilly areas of the region, whereas artificial fill material underlies most flat areas, and thickens substantially 
along the shoreline of San Pablo Bay at and near the Rodeo Refinery. Unconsolidated alluvial deposits, 
artificial fill, and estuarine deposits underlie the marginal areas along the San Pablo Bay, Carquinez 
Straight, and Suisun Bay. Landslides in the region occur in weak, easily weathered bedrock on relatively 
steep slopes.  

San Luis Obispo County 

The regional geologic structure surrounding and including the Santa Maria Valley area is complex, as it 
lies within the structural influence of both the California Coast Ranges and the Transverse Ranges of 
southern California. The Project site is located in the Santa Maria Valley, at the southwestern edge of the 
Nipomo Mesa. The Nipomo Mesa and Santa Maria Valley comprise a structural and topographic basin 
bounded by the Casmalia and Solomon Hills on the south, Pacific Ocean on the west, Edna Hills and 
Newsom Ridge on the north-northeast, and San Rafael Mountains on the east-southeast. The regional 
geologic structure is extremely, as it lies within the structural influence of both the California Coast 
Ranges and the Transverse Ranges of southern California. Older rocks exposed in the bordering ranges 
are at considerable depth beneath Tertiary and Quaternary rocks. The Tertiary rocks form a series of 
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west-trending folds. Of these folds, the northern-most forms the basin beneath the Santa Maria and 
Sisquoc valleys (San Luis Obispo 2014; Worts 1951). 

4.7.2.2 Regional Faults and Seismicity 

Ground movement during an earthquake can vary depending on the overall magnitude, distance to the 
fault, focus of earthquake energy, and type of geologic material. The composition of underlying soils, even 
those relatively distant from faults, can intensify ground shaking. Areas that are underlain by bedrock tend 
to experience less ground shaking than those underlain by unconsolidated sediments such as artificial fill. 
For this reason, earthquake intensities can be measured in several ways. The two most common are the 
intensity (the Richter magnitude) and the observed effects (the Modified Mercalli intensity scale) at a 
given locality. A less frequently used but still common measure is the Moment Magnitude, which is related 
to the physical characteristics of a fault including the rigidity of the rock, the size of fault rupture, and 
movement or displacement across a fault (California Geological Survey [CGS] 2002). Richter magnitude 
is a measure of the size of an earthquake as recorded by a seismograph at the location of the instrument. 
Richter magnitudes vary logarithmically, with each whole number step representing a ten-fold increase in 
the amplitude of the recorded seismic waves.  

The Modified Mercalli intensity scale (see Table 4.7-1) is commonly used to measure earthquake damage 
due to ground shaking. The Modified Mercalli intensity scale values for intensity range from I (earthquake 
not felt) to XII (damage nearly total); intensities ranging from IV to X could cause moderate to significant 
structural damage.39 The intensity of an earthquake will vary over the region of a fault and generally 
decrease with distance from the epicenter of the earthquake. 

In addition, state regulations establish regulatory zones (known as Earthquake Fault Zones or Alquist-
Priolo Zones) around the surface traces of active faults. Those relevant to the Project are identified below. 

Contra Costa County 

The San Francisco Bay Area region contains both active and potentially active faults, and is considered a 
region of high seismic activity.40 The USGS Working Group on California Earthquake Probabilities has 
evaluated the probability of one or more earthquakes of Richter magnitude (M) 6.7 or higher occurring in 
the San Francisco Bay Area within the next 30 years. The result of the evaluation indicated a 72 percent 
likelihood that such an earthquake event would occur in the Bay Area between 2014 and 2044 
(Field et  al. 2015). 

The region is situated on a plate boundary marked by the San Andreas Fault System, which consists of 
several northwest-trending active and potentially active faults, as shown on Figure 4.7-1. In the Bay Area, 
movement along this plate boundary is distributed across a complex system of strike-slip, right-lateral, 
parallel and sub-parallel faults. These faults include the San Andreas, Hayward, Rodgers Creek-
Healdsburg, Concord-Green Valley, Greenville-Marsh Creek, Calaveras, and West Napa. 

Alquist-Priolo fault zones within 10 miles of the Rodeo Refinery include the Hayward Fault, Concord Fault, 
Rodgers Creek Fault, and the West Napa Fault. A description of the fault locations is included in 
Table 4.7-2.  

 
39  The damage level represents the estimated overall level of damage that will occur for various Modified Mercalli intensity levels. 

The damage, however, will not be uniform. Not all buildings perform identically in an earthquake. The age, material, type, method 
of construction, size, and shape of a building all affect its performance. 

40  An “active” fault is defined by the State of California as a fault that has had surface displacement within Holocene time 
(approximately the last 11,000 years). A “potentially active” fault is defined as a fault that has shown evidence of surface 
displacement during the Quaternary (last 1.6 million years) unless direct geologic evidence demonstrates inactivity for all of the 
Holocene or longer. This definition does not, of course, mean that faults lacking evidence of surface displacement are necessarily 
inactive. “Sufficiently active” is also used to describe a fault if there is some evidence that Holocene displacement occurred on 
one or more of its segments or branches (Hart 2007). 



Rodeo Renewed Project
Draft Environmental Impact Report

October 2021 Geology and Soils   4.7-219

San Luis Obispo County

Major active or potentially active faults in the region include the Hosgri, Orcutt-Casmalia, Wilmar Avenue, 
and Oceano faults. These faults have the potential to generate the greatest strong ground motion in the 
region; the Orcutt-Casmalia and Hosgri faults have maximum credible earthquakes of magnitude 6.9 and 
7.2, respectively (San Luis Obispo County 2014). Other faults in the region include the Los Osos and 
Lion’s Head faults (Dames & Moore 1990).

No Alquist-Priolo fault zones are located within 10 miles of the Santa Maria. The closest Alquist-Priolo 
Fault Zone to the site is the Los Osos Fault Zone, located near the City of San Luis Obispo, 
approximately 17 miles to the north-northwest. 

Source: CGS (2010)

Figure 4.7-1. Active and Potentially Active Bay Area Earthquake Faults 

4.7.2.3 Regional Paleontology

Paleontological resources are the fossilized remains of plants and animals, including vertebrates (animals 
with backbones), invertebrates (e.g., starfish, clams, ammonites, and marine coral), and fossils of 
microscopic plants and animals (microfossils). Paleontological resources are most commonly found in 
undisturbed sedimentary bedrock formations. Artificial fills, which represent disturbed, reworked, and 
transported materials, would not contain unique or significant paleontological resources. 

The Society of Vertebrate Paleontology (SVP) (1995) has established guidelines for the identification, 
assessment, and mitigation of adverse impacts on nonrenewable paleontological resources. The SVP has 
helped define the value of paleontological resources and, in particular, indicates that geologic units of 
high paleontological potential are those from which vertebrate or significant invertebrate or plant fossils 
have been recovered in the past (i.e., are represented in institutional collections). The sensitivity of an 

Project Area
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area with respect to paleontological resources hinges on its geologic setting and whether significant 
fossils have been discovered in the area or in similar geologic units.  

Contra Costa County 

A search of the paleontological locality database of the University of California, Museum of Paleontology 
was conducted to identify vertebrate fossil localities within Contra Costa County (UCMP 2012). The 
records search did not identify existing fossil localities that directly underlie the Rodeo Refinery. The 
records search revealed 16 marine and non-marine vertebrate fossil localities that were discovered in the 
broader region of the San Pablo Group formations. Fossils include extinct genera of horses, cloven-
hooved mammals, hares and rabbits, and an extinct genus of elephant. In accordance with SVP criteria, 
the San Pablo Group formations have a high paleontological potential because vertebrate fossils have 
been recovered from the formation in the past. All other soils on the site, including artificial fills and 
geologically recent residuum/alluvium, have a low paleontological potential. 

San Luis Obispo County 

According to Carson et al. (2020), the general area of the Santa Maria Site contains some formations with 
moderate to high paleontological potential. These are chiefly Pleistocene alluvial deposits containing a 
variety of vertebrate fossils and Pliocene-era rocks that have yielded marine mammal and other 
vertebrate and invertebrate fossils. Most of the area in the immediate vicinity of the Santa Maria Site, 
however, is characterized by late Holocene streambed, flood plain, and sand dune deposits with little or 
no paleontological potential. 

4.7.2.4 Local Setting 

Geology and Soils – Rodeo Refinery  

Hillsides in the active area of the Rodeo Refinery have been subjected to extensive cut-and-fill 
modifications during construction activities from the 1950s and earlier to the present in order to form level 
areas for the construction of tanks and refining equipment. Subsurface conditions at the Rodeo Refinery 
generally consist of varying thicknesses of artificial fill materials and native soil over weathered 
sedimentary rocks. Geotechnical studies confirm that the active refinery components are underlain by an 
average of 15 feet of artificial fill (i.e., non-native, heterogeneous mixtures of clay, sand, and gravel), 
which has been graded to a level surface, removing the natural topography of the area (Geomatrix 2002). 
Native soils, where still present, are fine-textured silt, clay, and sand mixtures that cover underlying 
bedrock in a thin mantle. Bedrock outcropping is also overlaid by artificial levee fill that resulted from the 
past cut and fill activities. Areas mapped as artificial levee fill are noted as largely consisting of dumped, 
uncompacted material when created prior to 1965 (Helley and Graymer 1997). A preliminary geotechnical 
engineering study performed in 2002 evaluated subsurface conditions at the Rodeo Refinery (Contra 
Costa County 2003). The investigation determined that the majority of the site is underlain by the Neroly 
Formation at various depths, which is overlain by unconsolidated native soils and artificial fill. In general, 
bedrock would be expected to be deeper heading toward the bay shoreline.  

Geology and Soils – Santa Maria Site 

The Santa Maria Site is located in the Santa Maria Valley, at the southwestern edge of the Nipomo Mesa. 
The Nipomo Mesa and Santa Maria Valley comprise a structural and topographic basin bounded by the 
Casmalia and Solomon Hills on the south, the Pacific Ocean on the west, the Edna Hills and Newsom 
Ridge on the north-northeast, and the San Rafael Mountains on the east-southeast (San Luis Obispo 
County 2015). Underlying sediments consist primarily of poorly-graded late Quaternary, wind-blown dune 
sands with limited thin interbeds of silt and clay. These deposits are in turn underlain by late Quaternary 
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alluvium, Plio-Pleistocene sediments, and/or Pliocene and Miocene age sedimentary rocks (Dames & 
Moore 1990; Earth Systems Pacific 2008a, 2008b).  

Table 4.7-1. Modified Mercalli Intensity Scale 

Intensity 
Value Intensity Description 

Average Peak 
Ground 

Accelerationa 

I Not felt except by a very few persons under especially favorable 
circumstances. < 0.0017 g 

II Felt only by a few persons at rest, especially on upper floors on buildings. 
Delicately suspended objects may swing. 0.0017–0.014 g 

III 
Felt noticeably indoors, especially on upper floors of buildings, but many people 
do not recognize it as an earthquake. Standing motor cars may rock slightly, 
vibration similar to a passing truck. Duration estimated. 

0.0017–0.014 g 

IV 

During the day felt indoors by many, outdoors by few. At night, some 
awakened. Dishes, windows, doors disturbed; walls make cracking sound. 
Sensation like heavy truck striking building. Standing motor cars rocked 
noticeably. 

0.014–0.039 g 

V 
Felt by nearly everyone, many awakened. Some dishes and windows broken; a 
few instances of cracked plaster; unstable objects overturned. Disturbances of 
trees, poles may be noticed. Pendulum clocks may stop. 

0.035–0.092 g 

VI Felt by all, many frightened and run outdoors. Some heavy furniture moved; 
and fallen plaster or damaged chimneys. Damage slight. 0.092–0.18 g 

VII 

Everybody runs outdoors. Damage negligible in buildings of good design and 
construction; slight to moderate in well-built ordinary structures; considerable in 
poorly built or badly designed structures; some chimneys broken. Noticed by 
persons driving motor cars. 

0.18–0.34 g 

VIII 

Damage slight in specially designed structures; considerable in ordinary 
substantial buildings, with partial collapse; great in poorly built structures. Panel 
walls thrown out of frame structures. Fall of chimneys, factory stacks, columns, 
monuments, walls. Heavy furniture overturned. Sand and mud ejected in small 
amounts. Changes in well water. Persons driving motor cars disturbed. 

0.34–0.65 g 

IX 

Damage considerable in specially designed structures; well-designed frame 
structures thrown out of plumb; great in substantial buildings, with partial 
collapse. Buildings shifted off foundations. Ground cracked conspicuously. 
Underground pipes broken. 

0.65–1.24 g 

X 

Some well-built wooden structures destroyed; most masonry and frame 
structures destroyed with foundations; ground badly cracked. Rails bent. 
Landslides considerable from riverbanks and steep slopes. Shifted sand and 
mud. Water splashed (slopped) over banks. 

> 1.24 g 

XI 
Few, if any, (masonry) structures remain standing. Bridges destroyed. Broad 
fissures in ground. Underground pipelines completely out of service. Earth 
slumps and land slips in soft ground. Rails bent greatly. 

> 1.24 g 

XII 
Damage total. Practically all works of construction are damaged greatly or 
destroyed. Waves seen on ground surface. Lines of sight and level are 
distorted. Objects are thrown upward into the air. 

> 1.24 g 

Source: ABAG (2003); USGS (2011) 
Notes: 
a. Value is expressed as a fraction of the acceleration due to gravity (g). Gravity (g) is 9.8 meters per second squared. 1.0 g of 

acceleration is a rate of increase in speed equivalent to a car traveling 328 feet from rest in 4.5 seconds. 
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Table 4.7-2. Active Faults In the Project Site Vicinity 

Fault 

Location and 
Direction from 
Project Site 

Recency of 
Movement 

Fault 
Classificationa 

Historical 
Seismicityb 

Maximum 
Moment 
Magnitude 
Earthquake 
(mw)c 

Hayward 7 miles 
southwest 

Pre-Historic 
(possible 1836; 
1868 ruptures) 
Holocene 

Active M 6.8, 1868 
Many <M 4.5 

7.1 

West Napa 8 miles north Holocene Active Not Available 6.5 

Concord-Green 
Valley 

9 miles east Historic (1955) 
Holocene 

Active Historic active creep 6.9 

Rodgers Creek 12 miles 
northwest 

Historic 
Holocene 

Active M 6.7, 1898 
M 5.6, 5.7, 1969 

7.0 

Pleasanton 22 miles 
southeast 

Holocene Active Not Applicable 5.5 

San Andreas 25 miles west Historic (1906; 
1989 ruptures) 

Active M 7.1, 1989  
M 8.25, 1906  
M 7.0, 1838  
Many <M 6 

7.9 

Calaveras 
(northern) 

25 miles 
southeast 

Historic  
(1861 rupture) 
Holocene 

Active M 5.6-M 6.4, 1861 
M 4 to M 4.5 swarms 
1970, 1990 

6.8 

Marsh Creek-
Greenville 

28 miles 
southeast 

Historic  
(1980 rupture) 
Holocene 

Active M 5.6 1980 6.9 

Source: Jennings and Bryant (2010); Hart (2007) 
Notes:  
a. An “active” fault is defined by the State of California as a fault that has had surface displacement within Holocene time 

(approximately the last 11,000 years). A “potentially active” fault is defined as a fault that has shown evidence of surface 
displacement during the Quaternary (last 1.6 million years) unless direct geologic evidence demonstrates inactivity for all of the 
Holocene or longer. This definition does not, of course, mean that faults lacking evidence of surface displacement are necessarily 
inactive. “Sufficiently active” is also used to describe a fault if there is some evidence that Holocene displacement occurred on one 
or more of its segments or branches (Hart 2007). 

b. Richter magnitude (M) and year for recent and/or large events. The Richter magnitude scale reflects the maximum amplitude of a 
particular type of seismic wave. 

c. Moment magnitude is related to the physical size of a fault rupture and movement across a fault. Moment magnitude provides a 
physically meaningful measure of the size of a faulting event (CGS 2002). The Maximum Moment Magnitude Earthquake, derived 
from the joint CGS/USGS Probabilistic Seismic Hazard Assessment for the State of California (Peterson et al. 1996). 

Faults and Seismicity – Rodeo Refinery 

There are no known active faults traversing the Rodeo Refinery. The closest active fault to the Rodeo 
Refinery is the Hayward fault, located approximately 7 miles southwest. The Hayward Fault Zone is the 
southern extension of a fracture zone that includes the Rodgers Creek fault (north of San Pablo Bay), the 
Healdsburg fault (Sonoma County), and the Mayacama fault (Mendocino County). The Hayward fault 
trends to the northwest within the East Bay, extending from San Pablo Bay in Richmond, 60 miles south 
to San Jose, where it converges with the Calaveras fault, a similar type of fault that extends north to 
Suisun Bay. Historically, the Hayward fault generated two sizable earthquakes, both in the 1800s. The 
USGS Working Group on California Earthquake Probabilities includes the Hayward–Rodgers Creek fault 
systems in the list of those faults that have the highest probability of generating earthquakes of M 6.7 and 
greater sometime over the next 30 years (Field et al. 2015). 
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Other nearby potentially active faults include the Franklin and Southampton faults, although the California 
Geological Survey (CGS, formerly California Division of Mines and Geology) does not consider the 
Franklin or Southampton faults to be active, nor are they zoned under the Alquist-Priolo Act as 
Earthquake Hazard Zones (Hart 2007). The Franklin fault, located 1 mile east of the Rodeo Refinery, 
extends southwest of Walnut Creek to an inferred terminal point located near the town of Selby along the 
south shore of the Carquinez Strait. The maximum credible earthquake for the Franklin fault has been 
estimated to be M 6.5 (Geomatrix 1992 as referenced in Contra Costa County 2003). The Southampton 
fault, located approximately 2.5 miles east of the refinery, extends northwest across the Carquinez Strait 
near the town of Port Costa to an inferred terminal point in the low-lying hills east of the city of Vallejo. 
The maximum credible earthquake for the Southampton fault has been estimated to be M 6.25 
(Geomatrix 1992 as referenced in Contra Costa County 2003).  

Faults and Seismicity – Santa Maria Site 

The Santa Maria Site is located in a geologically complex and seismically active region that is subject to 
earthquakes and potentially strong ground shaking (San Luis Obispo County 2015). Earthquakes up to 
magnitude 4.0 commonly occur throughout the region and available historical and instrumental data 
indicate at least 10 magnitude 5 to 5.5 earthquakes have occurred in the onshore and offshore areas of 
the site region since 1902. In addition to these local earthquakes, the 1927 Lompoc earthquake (M 7.0), 
located offshore of Point Arguello, and the 1857 Fort Tejon earthquake (M 7.9), located on the San 
Andreas Fault, generated significant strong ground motion at the site. More recently, the 2003 San 
Simeon earthquake (M 6.6) generated strong ground motion in the Project area (USGS 2008).  

4.7.2.5 Seismic Hazards 

Seismic hazards include ground shaking, liquefaction, lateral spreading, differential settlement, 
landsliding, and inundation by encroaching waves (tsunami and seiches).  

Ground Shaking – Rodeo Refinery 

The severity of ground shaking at the Rodeo Refinery resulting from a specific earthquake would depend 
on the characteristics of the generating fault, distance to the energy source, the magnitude of the event, 
and the site-specific geologic conditions. The areas of the site directly underlain by bedrock would likely 
experience less severe ground shaking than those underlain by artificial fill or native soils. According to 
the CGS probabilistic seismic hazard map, peak ground acceleration41 (PGA) at the Project site could 
reach or exceed 0.47 g (CGS 2013). A probabilistic seismic hazard map42 is a map that shows the hazard 
from earthquakes that geologists and seismologists agree could occur. It is “probabilistic” in the sense 
that the analysis takes into consideration the uncertainties in the size and location of earthquakes and the 
resulting ground motions that can affect a particular site. By comparison, the PGAs recorded in San 
Francisco and Oakland during the 1989 moment magnitude 6.9 Loma Prieta earthquake were 
approximately 0.3 g. However, the recording sites were located over 40 miles from the earthquake 
epicenter. Ground accelerations within the Loma Prieta epicenter region were 0.7 g (CGS 1990). The 

 
41 Ground accelerations are expressed in terms of g, which is equal to the acceleration of gravity, or approximately 32.2 feet per 

second squared. An object that accelerates at 1 g for one second will reach a speed of 32.2 feet per second and cover a distance 
of 16.1 feet. 

42 The maps are typically expressed in terms of probability of exceeding a certain ground motion. For example, the maps showing 
10 percent probability of exceedance in 50 years depict an annual probability of 1 in 475 of being exceeded each year. This level 
of ground shaking has been used for designing buildings in high seismic areas. These maps show ground motions that 
geologists and seismologists do not think would be exceeded in the next 50 years; in fact, there is a 90 percent chance that these 
ground motions would not be exceeded. This probability level allows engineers to design buildings for larger ground motions than 
geologists and seismologists think would occur during a 50-year interval, which makes buildings safer than if they were only 
designed for the ground motions that are expected to occur in the next 50 years. Seismic shaking maps are prepared using 
consensus information on historical earthquakes and faults. These levels of ground shaking are used primarily for formulating 
building codes and for designing buildings. The maps can also be used for estimating potential economic losses and preparing 
for emergency response (Peterson et al. 1999).  
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Rodeo Refinery, which is approximately 75 miles from the epicenter, experienced only 0.1 g (Contra 
Costa County 1994).  

Ground Shaking – Santa Maria Site  

The predicted PGA at the Santa Maria Site in San Luis Obispo County for a seismic event with a return 
period of 144 years or less is 0.15 g (San Luis Obispo County 2015). That PGA would cause ground 
shaking corresponding to a Modified Mercalli Intensity VI event, which could result in light damage to 
infrastructure such as roads, bridges, and pipelines.  

Liquefaction  

Liquefaction is the sudden temporary loss of shear strength in saturated granular sediments (typically, 
sands) subjected to ground shaking. It generally occurs when seismically-induced ground shaking causes 
the pressure of the water between the granules to increase to a point equal to the pressure of the soil 
overburden. When this occurs, the soil can move like a fluid, hence the term liquefaction. Liquefaction can 
cause foundation failure of buildings and other facilities due to the reduction of foundation bearing 
strength. The potential for liquefaction depends on the duration and intensity of earthquake shaking, 
particle size distribution of the soil, density of the soil, and elevation of the groundwater. Areas at risk due 
to the effects of liquefaction are typified by a high groundwater table and underlying loose to medium-
density granular sediments, particularly younger alluvium and artificial fill.  

Rodeo Refinery 

Fill and native sediments encountered beneath the Rodeo Refinery during previous geotechnical 
investigations were predominantly stiff clayey sands and sandy clays with gravel, although layers of loose 
sands and sandy gravels were present. Shallow groundwater within the upper 50 feet below ground 
surface was encountered in some borings (Geomatrix 2002 as referenced in Contra Costa County 2003). 
Previous geologic investigations at the Rodeo Refinery have noted that areas underlain by shallow 
bedrock are generally not at risk for liquefaction (Contra Costa County 1994). According to the ABAG 
Liquefaction Susceptibility Map, the majority of the Rodeo Refinery is mapped as having a very low risk of 
liquefaction (ABAG 2018). The exception is the western shoreline area, where the railcar loading rack and 
tanker dock components of the Rodeo Refinery are located; that area is characterized as an area of very 
high liquefaction susceptibility (ABAG 2018).  

Santa Maria Site 

The Safety Element of the San Luis Obispo County General Plan indicates that locally shallow 
groundwater and sandy soils have created a moderate potential for liquefaction in the vicinity of the Santa 
Maria Site (San Luis Obispo County 1999). Site investigations at the Santa Maria Site itself have 
suggested that groundwater is deeper than approximately 20 feet below the ground surface and that the 
sands underlying the facility are sufficiently dense to prevent liquefaction at levels of seismically induced 
ground motion from a large earthquake. However, a recent analysis concluded that shallow groundwater 
and sandy soils also create a moderate potential for liquefaction at the Santa Maria Site (San Luis Obispo 
County 2015).  

Differential Settlement 

Earthquake shaking can produce compaction and densification of dry, uniformly graded, granular, and 
loose soil material. The amount of compaction across an area can vary due to differences in soil types, 
producing differential settlement. Artificial fill may also be susceptible to differential settlement. Differential 
settlement can affect existing and proposed foundations, slabs, and pavements, but the potential for 
differential settlement is normally accounted for in facility design and construction.  
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Rodeo Refinery 

Geotechnical information from the Rodeo Refinery indicates that differential settlement could occur in 
some situations (Geomatrix 2002 as referenced in Contra Costa County 2003).  

Santa Maria 

Shallow groundwater and sandy soils create a moderate potential for liquefaction at the Project Site. 
Water levels measured in borings drilled at the Project Site, in combination with the proximity of the site to 
the Oso Flaco Creek floodplain to the south, indicates that high groundwater levels may be seasonally 
high or under other high water table conditions. Lateral spreading and seismically induced settlement 
typically occur in association with liquefaction (San Luis Obispo County 2014). Safety Element Map 3 of 
the San Luis Obispo County General Plan shows the Santa Maria Site as an area with moderate potential 
for seismic related settlement (San Luis Obispo County 2015). 

4.7.2.6 Other Geologic Hazards 

Expansive Soil 

Expansive soils are fine-grained clay sediments that exhibit a “shrink-swell” behavior in which cyclic 
changes in volume (expansion and contraction) occur from alternate wetting and drying. Damage to 
structures on expansive soils may result over an extended period of time, and are manifested as cracking, 
settlement, and uplift of foundations, paved roads and streets, and concrete slabs.  

Rodeo Refinery 

According to the engineering study for a previous project at the Rodeo Refinery, existing near-surface 
soils at several locations have moderate to high expansion potentials (Contra Costa County 2003). The 
potential for damage from such conditions has been minimized by appropriate soil and foundation 
engineering during the construction of the existing refinery structures.  

Santa Maria Site 

Soils at the Santa Maria Site consists of dune sand. Therefore, the likelihood of the presence of 
expansive soils is low.  

Soil Erosion 

Soil erosion is the process whereby soil materials are worn away and transported to another area by wind 
or water. Excessive soil erosion can eventually lead to damage of building foundations and other 
improvements. Rates of erosion can vary depending on the soil material and structure, soil placement, 
and human activity, and erosion is most likely on sloped areas with exposed soil, especially when 
unnatural slopes are created by cut and fill activities.  

Rodeo Refinery and Santa Maria Site 

Both the Rodeo Refinery and Santa Maria Site have been extensively graded and covered with concrete, 
structures, asphalt, or vegetation. The soil erosion potential is very low at both sites.  

Landslides 

A landslide or slope failure is a mass of rock, soil, and debris displaced downslope by sliding, flowing, or 
falling. Landslides are dependent on a number of factors, including slope, geology, amount of rainfall, 
excavation, and seismic activity. Steep slopes and downslope creep of surface materials characterize 
landslide-susceptible areas.  
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Rodeo Refinery 

The Rodeo Refinery is constructed on a hillside that was historically altered to create flat, terraced building 
pads. Although regional geologic mapping identified fill within the Rodeo Refinery as being uncompacted, 
site-specific mapping has not identified landslide prone materials (Contra Costa County 1994).  

Santa Maria Site 

The Santa Maria Site is located on undulating dune topography, with elevations ranging from 
approximately 50 to 180 feet above mean sea level (San Luis Obispo County 2015). Slope gradients are 
predominantly gentle, with localized steep slopes up to 30 feet high where the topography has been 
modified by grading. Santa Maria Site is constructed on land with gentle slopes (San Luis Obispo County 
2015) that would have little or no susceptibility to landsliding.  

Natural Settlement 

Natural settlement typically occurs in unconsolidated deposits, such as artificial fill and the estuarine 
deposits locally referred to as Bay Mud, over time as a result of increased foundation loads and vibrations 
from overlying structures. Natural settlement may affect foundations, slabs, and pavements.  

Rodeo Refinery 

Geotechnical studies conducted for a previous project at the Rodeo Refinery indicated that areas of the 
site were susceptible to 1 inch of settlement, depending upon foundation design (Geomatrix 2002 as 
referenced in Contra Costa County 2003).  

Santa Maria Site 

Shallow groundwater and sandy soils create a moderate potential for liquefaction at the Project Site. 
Water levels measured in borings drilled at the Project Site, in combination with the proximity of the site to 
the Oso Flaco Creek floodplain to the south, indicates that high groundwater levels may be seasonally 
high or under other high water table conditions. Safety Element Map 3 of the San Luis Obispo County 
General Plan shows the Santa Maria Site as an area with moderate potential for settlement (San Luis 
Obispo County 2015).  

Paleontology 

Rodeo Refinery 

Hillsides in the developed area of the Rodeo Refinery have been subjected to extensive cut-and-fill 
excavation during past construction activities. Grading and fill took place in the 1950s and earlier to form 
level areas for the construction of tanks and refining equipment. Subsurface conditions generally consist 
of varying thicknesses of artificial fill materials and native soil over weathered sedimentary rocks. 
Paleontological resources are most commonly found in undisturbed sedimentary bedrock formations. 
Artificial fills would not contain unique or significant paleontological resources: any fossils originally 
present would likely have been damaged or destroyed beyond recognition, and most modern artificial fills 
are imported from younger unconsolidated alluvium that is usually too young to have fossilized the 
remains of organisms.  

Santa Maria Site 

There are no known paleontological resources or unique geologic formations or sites located within the 
Santa Maria Site (San Luis Obispo County 2015). 
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4.7.2.7 Regulatory Setting 

Federal Regulations 

Earthquake Hazards Reduction Act 

The Earthquake Hazards Reduction Act was enacted in 1997 to “reduce the risks to life and property from 
future earthquakes in the United States through the establishment and maintenance of an effective 
earthquake hazards and reduction program.” To accomplish this, the Act established the National 
Earthquake Hazards Reduction Program (NEHRP). This program was significantly amended in November 
1990 to refine the description of agency responsibilities, program goals, and objectives. 

The NEHRP’s mission includes improved understanding, characterization, and prediction of hazards and 
vulnerabilities; improvement of building codes and land use practices; risk reduction through post-
earthquake investigations and education; development and improvement of design and construction 
techniques; improvement of mitigation capacity; and accelerated application of research results. The 
NEHRP designates the Federal Emergency Management Agency (FEMA) as the lead agency of the 
program and assigns it with several planning, coordinating, and reporting responsibilities. Programs under 
NEHRP help inform and guide planning and building code requirements such as emergency evacuation 
responsibilities and seismic code standards. 

Occupational Safety and Health Administration Regulations 

Excavation and trenching are among the most hazardous construction activities. The Occupational Safety 
and Health Administration’s (OSHA’s) Excavation and Trenching standard (29 CFR Section 1926.650) 
covers requirements for excavation and trenching operations. OSHA requires that all excavations in which 
employees could potentially be exposed to cave-ins be protected by sloping or benching the sides of the 
excavation, supporting the sides of the excavation, or placing a shield between the side of the excavation 
and the work area. 

State Regulations 

California Building Code 

The California Building Code (CBC) has been codified in the as CCR Title 24, Part 2. Title 24 is 
administered by the California Building Standards Commission, which by law is responsible for 
coordinating and centralizing all building standards. The purpose of the CBC is to establish minimum 
standards to safeguard the public health, safety, and general welfare through structural strength, means 
of egress facilities, and general stability by regulating and controlling the design, construction, quality of 
materials, use and occupancy, location, and maintenance of all building and structures within its 
jurisdiction. The provisions of the CBC apply to the construction, alteration, movement, replacement, and 
demolition of every building or structure or any appurtenances connected or attached to such buildings or 
structures throughout California. 

The earthquake design requirements take into account the occupancy category of the structure, site 
class, soil classifications, and various seismic coefficients, CBC Chapter 16, Section 1613, provides 
earthquake loading specifications for every structure, and portion thereof, including nonstructural 
components that are permanently attached to structures and their supports and attachments, which shall 
be designed and constructed to resist the effects of earthquake motions in accordance with ASCE 7-05.  

CBC Chapter 18 covers the requirements of geotechnical investigations (Section 1803), excavation, 
grading, and fills (Section 1804), load-bearing of soils (1805), as well as foundations (Section 1808), shallow 
foundations (Section 1809), and deep foundations (Section 1810). Chapter 18 also describes analysis of 
expansive soils slope instability, liquefaction, and surface rupture attributable to faulting or lateral spreading. 
It also addresses measures to be considered in structural design to minimize potential hazards.  
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Chapter 33 of the California Building Code contains specific requirements pertaining to site demolition, 
excavation, and construction to protect people and property from hazards associated with excavation cave-
ins and falling debris or construction materials. Chapter 70 of the California Building Code regulates grading 
activities, including drainage and erosion control. Construction activities are subject to occupational safety 
standards for excavation, shoring, and trenching, as specified in California Occupational Health and Safety 
Administration (CCR Title 8) and in Section A33 of the California Building Code. 

Seismic Hazards Mapping Act  

The Seismic Hazards Mapping Act, passed in 1990, addresses non-surface fault rupture earthquake 
hazards, including liquefaction and seismically induced landslides. Under this Act, seismic hazard zones are 
mapped by the State Geologist to assist local governments in land use planning. Section 2691(c) of the Act 
states that “it is necessary to identify and map seismic hazard zones in order for cities and counties to 
adequately prepare the safety element of their general plans and to encourage land use management 
policies and regulations to reduce and mitigate those hazards to protect public health and safety.” Section 
2697(a) of the Act states that “cities and counties shall require, prior to the approval of a project located in a 
seismic hazard zone, a geotechnical report defining and delineating any seismic hazard.” 

Alquist-Priolo Earthquake Fault Zoning Act  

The Alquist-Priolo Earthquake Fault Zoning Act was passed in 1972 to mitigate the hazard of surface 
faulting to structures used for human occupancy. The main purpose of the Act is to prevent the 
construction of buildings used for human occupancy on top of active faults. The Act only addresses the 
hazard of surface fault rupture and is not directed toward other earthquake hazards, such as ground 
shaking or landslides. The law requires the State Geologist to establish regulatory zones (known as 
Earthquake Fault Zones or Alquist-Priolo Zones) around the surface traces of active faults, and to issue 
appropriate maps. A trace is a line on the earth's surface defining a fault. Wherever an active fault exists, 
if it has the potential for surface rupture, a structure for human occupancy cannot be placed over the fault 
and must be a minimum distance from the fault (generally 50 feet). An active fault, for the purposes of the 
Alquist-Priolo Act, is one that has ruptured in the last 11,000 years. Maps are then distributed to all 
affected cities, counties, and state agencies for their use in planning and controlling new or renewed 
construction. Generally, construction within 50 feet of an active fault zone is prohibited. 

State Water Resources Control Board Construction General Permit 

The California Construction Storm Water Permit (Construction General Permit),43 adopted by the SWRCB, 
regulates construction activities that include clearing, grading, and excavation resulting in soil disturbance of 
at least one acre of total land area. The Construction General Permit authorizes the discharge of storm 
water to surface waters from construction activities. It prohibits the discharge of materials other than storm 
water and authorized non-storm water discharges and all discharges that contain a hazardous substance in 
excess of reportable quantities established at 40 CFR Section 117.3 or 40 CFR Section 302.4 unless a 
separate NPDES Permit has been issued to regulate those discharges.  

The Construction General Permit requires that all developers of land where construction activities will 
occur over more than 1 acre do the following:  

• Complete a Risk Assessment to determine pollution prevention requirements pursuant to the 
three Risk Levels established in the General Permit;  

• Eliminate or reduce non-storm water discharges to storm sewer systems and other waters of 
the Nation;  

 
43  General Permit for Storm Water Discharges Associated with Construction and Land Disturbance Activities, Order No. 2009-0009-

DWQ, as amended by Order No. 2010-0014-DWQ and 2012-0006-DWQ, National Pollutant Discharge Elimination System 
No. CAS000002. 



Rodeo Renewed Project 
Draft Environmental Impact Report 

October 2021 Geology and Soils   4.7-229 

• Develop and implement a Storm Water Pollution Prevention Plan (SWPPP), which specifies 
BMPs that would reduce pollution in storm water discharges to the Best Available Technology 
Economically Achievable/Best Conventional Pollutant Control Technology standards; and 

• Perform inspections and maintenance of all BMPs.  

Typical BMPs contained in SWPPPs are designed to minimize erosion during construction, stabilize 
construction areas, control sediment, control pollutants from construction materials, and address post 
construction runoff quantity (volume) and quality (treatment). The SWPPP must also include a discussion 
of the program to inspect and maintain all BMPs.  

Local Regulations 

Contra Costa County General Plan 

Contra Costa County has established goals, policies, and programs in regard to geologic hazards. These 
are outlined in the Conservation and Safety Elements of the county general plan (Contra Costa County 
2010). The policies and programs that may be directly applicable to the Project are as follows: 

• Policy 10-4: In areas prone to severe levels of damage from ground shaking (i.e., Zone IV on 
map 10-4 of the general plan), where the risks to life and investments are sufficiently high, 
geologic-seismic and soils studies shall be required as a precondition for authorizing public or 
private construction.  

• Policy 10-5: Staff review of application for development permits and other entitlements, and 
review of applications to other agencies that are referred to the County, shall include appropriate 
recommendations for seismic strengthening and detailing to meet the latest adopted seismic 
design criteria. 

• Policy 10-9: In areas susceptible to high damage from ground shaking (i.e., Zone IV on map 10-4 
of the general plan), geologic-seismic and soils studies shall be required prior to authorization of 
major land developments and significant structures (public or private). 

• Policy 10-10: Policies regarding liquefaction shall apply to other ground failures which might 
result from ground shaking, but which are not subject to such well-defined field and laboratory 
analysis. 

• Policy 10-20: Any structures permitted in areas of high liquefaction danger shall be sited, 
designed and constructed to minimize the dangers from damage due to earthquake-induced 
liquefaction. 

• Policy 10-21: Approvals to allow for the construction of public and private development projects 
in areas of high liquefaction potential shall be contingent upon geologic and engineering studies 
which define and delineate potentially hazardous geologic and/or soils conditions, recommend 
means of mitigating these adverse conditions, and on proper implementation of the mitigation 
measures. 

• Policy 10-27: Soil and geological reports shall be subject to the review and approval of the 
County Planning Geologist. 

− Implementation Measure 10-d: Through the environmental review process, require 
geologic, seismic, and/or soils studies as necessary to evaluate proposed development in 
areas subject to ground shaking, fault displacement, or liquefaction.  
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San Luis Obispo County General Plan 

The Safety Element of the San Luis Obispo County General Plan provides measures for evaluation of 
geologic hazards and geotechnical requirements related to new construction to reduce the potential for 
loss of life and reduce the amount of property damage including:  

• Policy S-18 Fault Rupture Hazards: Locate new development away from active and potentially 
active faults to reduce damage from fault rupture. Fault studies may need to include mapping and 
exploration beyond project limits to provide a relatively accurate assessment of a fault’s activity. 
The County will enforce applicable regulations of the Alquist-Priolo Earthquake Fault Zoning Act 
pertaining to fault zones to avoid development on active faults.  

− Implementation Measure Standard S-49: The County will continue to enforce elements of 
the general plan, based on the Alquist-Priolo Earthquake Fault Zoning Act, that require 
geologic studies to be performed so that habitable structures and essential facilities will be 
sited away from active and potentially active faults.  

• Policy S-19 Reduce Seismic Hazards: The County will enforce applicable building codes 
relating to the seismic design of structures to reduce the potential for loss of life and reduce the 
amount of property damage.  

− Implementation Measure Program S-50: Enforce applicable building code regulations 
pertaining to the design of structures and grading relative to seismic hazards. 

− Implementation Measure Program S-51: Adopt new Uniform Building Code requirements, 
when necessary, to promote the use of updated design standards.  

− Implementation Measure Program S-52: Encourage investigations to improve the existing 
characterizations of faults in areas of existing or proposed development, and their potential to 
generate damaging earthquakes, for the purpose of assisting in the design of structures to 
resist seismic loads. Implement appropriate design standards and building codes that 
address local seismic conditions  

• Policy S-20 Liquefaction and Seismic Settlement: The County will require design 
professionals to evaluate the potential for liquefaction or seismic settlement to impact structures 
in accordance with the currently adopted Uniform Building Code.  

− Implementation Measure Standard S-53: Amend the Land Use Element/LCP as needed to 
incorporate medium to high liquefaction hazard areas identified in the Technical Background 
Report within the Geologic Study Area by combining designations.  

− Implementation Measure Standard S-54: The County will enforce current building code 
requirements that require the potential for liquefaction to be addressed in the design of 
structures.  

− Implementation Measure Standard S-55: The County will require geotechnical studies to be 
performed for habitable or important structures (as defined by the building code) sited in 
areas having moderate to high liquefaction potential as defined in Table 4-15 of the Technical 
Background Report. The geotechnical study should evaluate the potential for liquefaction 
and/or seismic related settlement to impact the development, and mitigation to reduce these 
potential impacts, if needed.  

• Policy S-21 Slope Instability: The County acknowledges that areas of known landslide activity 
are generally not suitable for residential development. The County will avoid development in 
areas of known slope instability or high landslide risk when possible, and continue to encourage 
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that developments on sloping ground use design and construction techniques appropriate for 
those areas.  

− Implementation Measure Standard S-56: For developments in areas of known slope 
instability, landslides, or slopes steeper than 20 percent, the stability of slopes shall be 
addressed by registered professionals practicing in their respective fields of expertise. For 
subdivisions, such studies should be performed prior to delineating lot lines and building 
envelopes.  

− Implementation Measure Standard S-57: New development will not be permitted in areas 
of known landslide activity unless development plans indicate that the hazard can be reduced 
to a less-than-significant level prior to beginning development.  

4.7.3 Significance Criteria 
Based on CEQA Guidelines Appendix G, a project would cause adverse impacts related to geology and 
soils if it would: 

a. Directly or indirectly cause potential substantial adverse effects, including the risk of loss, injury, 
or death involving: 

b. Rupture of a known earthquake fault, as delineated on the most recent Alquist-Priolo Earthquake 
Fault Zoning Map issued by the State Geologist for the area or based on other substantial 
evidence of a known fault. Refer to California Department of Conservation, Division of Mines and 
Geology Special Publication 42;  

c. Strong seismic ground shaking;  

d. Seismic-related ground failure, including liquefaction;  

e. Landslides;  

f. Result in substantial soil erosion or the loss of topsoil; 

g. Be located on a geologic unit or soil that is unstable, or that would become unstable as a result of 
the project, and potentially result in onsite or offsite landslides, lateral spreading, subsidence, 
liquefaction or collapse; 

h. Be located on expansive soil, as defined in Table 18-1-B of the Uniform Building Code 
(International Conference of Building Officials 1994), creating substantial risks to life or property;  

i. Have soils incapable of adequately supporting the use of septic tanks or alternative waste 
disposal systems where sewers are not available for the disposal of wastewater; or 

j. Directly or indirectly destroy a unique paleontological resource or site or unique geological 
feature.  

4.7.4 CEQA Baseline 
Baseline conditions reflect the 2019 operation and maintenance of the Rodeo Refinery and Santa Maria Site 
as petroleum refineries, including operation and maintenance activities. The baseline setting also includes 
the applicable regulatory framework to protect environmental resources, which are described above.  

4.7.5 Approach to Analysis 
Continuing operation and maintenance of the Rodeo Refinery does not involve any new activities that 
could expose personnel to risks associated with geology and soils. Therefore, operation and maintenance 
impacts associated with the Rodeo Refinery are not further addressed, and the focus of analysis is on 
construction of new facilities and demolition impacts.  
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The transitional phase of the Project does not involve activities that would be affected by risks associated 
with geology and soils above that identified for construction/demolition impacts. Therefore, the transitional 
phase is not further addressed. 

4.7.6 Discussion of No Geology and Soils Impacts 
Review and comparison of the setting circumstances and proposed Project characteristics with the 
significance criteria stated above, clearly indicate that no impacts would be associated with 
criteria a.-i. and a.-iv., e, and f. The following discusses the reasoning to support this conclusion. 

a. Expose people or structures to potential substantial adverse effects, including the risk of loss, 
injury, or death involving: 

i. Rupture of a known earthquake fault, as delineated on the most recent Alquist-Priolo 
Earthquake Fault Zoning Map issued by the State Geologist for the area or based on other 
substantial evidence of a known fault. Refer to Division of Mines and Geology Special 
Publication 42; and 

The closest active fault to the Rodeo Refinery is the Hayward fault, located approximately 7 miles 
to the southwest. The Concord/Green Valley Fault is located approximately 8 miles to the 
northeast. The Rodeo Refinery is located between these two active, Alquist-Priolo zoned faults, 
but is far enough away from each one to not be included within either Alquist-Priolo zone. 
Although fault rupture is not necessarily limited to areas that coincide with the mapped fault trace, 
the site is sufficiently far enough away from the nearest active fault to be considered not at risk of 
fault rupture. Therefore, no impacts would occur related to exposure of people to increased risk 
due to ground rupture during construction/demolition and operation and maintenance. The Contra 
Costa County General Plan characterizes the Rodeo Refinery as primarily Lowest Damage 
Susceptibility except for some isolated areas near the bay which have Moderate Damage 
Susceptibility from seismic ground response. 

No active or potentially active faults underlie the Santa Maria Site. The closest Alquist-Priolo Fault 
Zone to the site is the Los Osos Fault Zone, located near the City of San Luis Obispo, 
approximately 17 miles to the north-northwest. This is considered far enough away that to be not 
at risk for surface fault rupture. Therefore demolition of the Santa Maria Site would not expose 
people or structures to increased risk due to ground rupture, and no impact would occur.  

iv. Landslides 

The Rodeo Refinery is constructed on flat, terraced building pads. Site-specific mapping has not 
identified landslide prone materials, and the specific Project component sites are relatively flat. 
The Santa Maria Site is constructed on flat or gently rolling topography that is not at risk of 
landslides, and no landslide-prone conditions have been identified on the site. No activities would 
take place that could expose people or structures to increased risk of landslide at the Rodeo 
Refinery or Santa Maria Site. Therefore, no impacts would occur related to landslides. 

e. Have soils incapable of adequately supporting the use of septic tanks or alternative wastewater 
disposal systems where sewers are not available for the disposal of wastewater. 

The Project does not include septic tanks or alternative wastewater disposal systems at either the 
Rodeo Refinery or Santa Maria Site. Control of wastewater is through the existing wastewater 
collection, treatment, and disposal systems at the Rodeo Refinery. Such systems would be 
removed as part of demolition of the Santa Maria Site. Therefore, no impact would occur related 
to the use of septic tanks for alternative wastewater disposal systems.  
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f. Directly or indirectly destroy a unique paleontological resource or site or unique geological 
feature. 

The Rodeo Refinery and Santa Maria Site are intensively-developed industrial facilities that have 
been extensively graded and excavated over the past century. The Project would involve 
construction and demolition at the Rodeo Refinery and Santa Maria Site. No construction would 
take place on soils or rock formations with a paleontological potential per SVP guidelines. 
Therefore, there is no potential for encountering in-situ paleontological resources or unique 
geological formations, and no impact would occur. 

4.7.7 Direct and Indirect Impacts of the Proposed Project 
Direct impacts result from land modification directly and immediately caused by the construction, 
operation, or maintenance of a facility. Indirect impacts also occur as a result of a specific project, but do 
not result from intentional ground disturbance. Common indirect impacts include erosion, vibration, 
unauthorized artifact collecting, and vandalism. The proposed Project entails ground disturbance 
construction and demolition activities at the Rodeo Refinery and Santa Maria Site. Review and 
comparison of the setting circumstances and proposed Project characteristics with the significance criteria 
above, indicate potential impacts associated with criteria a (ii and iii), b, c, and d. The following discusses 
these potential impacts. 

Table 4.7-3 presents a summary of the potential [env. resource] impacts, as well as significance 
determinations for each impact.  

Table 4.7-3. Summary of Impacts 

Impact 
Significance Determination 

LTS LTSM SU 

Impact 4.7-1. Strong Seismic Shaking    

Rodeo Refinery and Santa Maria Site  

Construction/Demolition Including Transitional Phasea  ✔  

Rodeo Refinery 

Operation and Maintenance  ✔  

Impact 4.7-2. Soil Erosion or loss of top soil    

Rodeo Refinery and Santa Maria Site  

Construction/Demolition Including Transitional Phasea ✔   

Impact 4.7-3. Seismic-related ground failure, including liquefaction     

Rodeo Refinery and Santa Maria Site  

Construction/Demolition Including Transitional Phasea ✔   

Impact 4.7-4. Located on expansive Soils    

Rodeo Refinery and Santa Maria Site  

Construction/Demolition Including Transitional Phasea  ✔   

Notes: LTS = Less than significant, no mitigation proposed  
LTSM = Less-than-significant impact with mitigation 
SU = Significant and unavoidable 

a. Transitional phase applies only to Rodeo Refinery 
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IMPACT 4.7-1 

a. Would the proposed project expose people or structures to potential substantial adverse 
effects, including the risk of loss, injury, or death involving: 

ii. Strong seismic ground shaking. 

Construction/Demolition, Operation and Maintenance: Less-than-Significant Impact with 
Mitigation 
Rodeo Refinery 

Strong ground shaking from earthquakes generated by active faults in the Bay Area is a potential 
hazard to the Project at the Rodeo Facility. During the life of the Project, the Rodeo Facility is likely to 
be subjected to at least one moderate to severe earthquake that would cause strong ground shaking. 
According to USGS, the area will likely experience at least one major earthquake (i.e., greater than 
M 6.7) within the next 30 years. The intensity of such an event would depend on the causative fault 
and the distance to the epicenter, the moment magnitude, and the duration of shaking. The closest 
active fault to the Rodeo Refinery is the Hayward fault. Potential damage at the Rodeo Refinery from 
a significant earthquake on the Hayward fault could include broken piping, piping supports, damaged 
tanks, and stressed support bolts, but the overall direct damage has been predicted to be minimal, 
according to a planning study conducted by the California Geologic Survey (formerly California 
Department of Conservation, Division of Mines and Geology [1987]). Damage at refineries located 
east of the Hayward fault, as is the Rodeo Refinery, would reportedly be less severe than those west 
of the Hayward fault (California Department of Conservation, Division of Mines and Geology 1987). 
Damage from a significant earthquake on Rodgers Creek fault is predicted to be similar to that of the 
Hayward fault with only minimal direct damage, considering the vast number of structures, tanks, and 
pipelines associated with a refinery (California Department of Conservation, Division of Mines and 
Geology 1994). 

Refineries are complex facilities and are, in general, conservatively designed and constructed. They 
consist not only of conventional buildings, but also structures that are unique to the petroleum refinery 
process. Over time, refineries undergo modifications and additions. Each phase of modification may 
be constructed by different groups and may occur over many years. Because seismic design 
standards have changed considerably over the last several decades, the seismic resistance of a 
given refinery may vary with the age of construction, with the newest structures and process 
equipment expected to perform best.  

Foundation and structural designs that can withstand the level of ground shaking that could occur at the 
Project Site are in common use today. In accordance with the CBC, project equipment would be 
designed, at minimum, to withstand the ground acceleration that has a 10 percent probability of being 
exceeded in 50 years.44 With foundation and structural design in accordance with the current CBC 
standards, seismic shaking should not result in significant structural damage to the Rodeo Facility. 
Seismic design consistent with current professional engineering and refinery industry standards would 
be employed in the proposed construction for resistance to strong ground shaking, especially for lateral 
forces. In the course of the final facility design, the project engineering geologist or geotechnical 
engineer may provide additional foundation design recommendations based on the ground conditions at 
the Rodeo Refinery. These recommendations would become part of the Project specifications.  

Appropriate grading and design, in accordance with the CBC requirements and local planning and 
building department requirements, would be used to reduce the secondary effects of ground shaking 
on structures and infrastructure. Any fill materials would be appropriately compacted and engineered 

 
44 CGS peak ground accelerations for the region encompassing the refinery are estimated to reach or exceed 0.46 g for firm rock 

conditions to 0.53 g for alluvium conditions (CGS 2003). 
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as directed by the California certified engineering geologist or geotechnical engineer assigned to 
the Project.  

A design-level geotechnical investigation is required for each Project component site area. Each 
investigation would include an analysis of expected ground motions at the site from known active faults. 
The analyses would be in accordance with applicable County ordinances and policies and consistent 
with the most recent version of the CBC, which requires structural design that can accommodate 
ground accelerations expected from known active faults. The investigations would determine final 
design parameters for the earthwork, foundations, foundation slabs, and any surrounding related 
improvements (e.g., utilities, roadways, parking lots and sidewalks). The investigations would be 
reviewed and approved by a certified engineering geologist or geotechnical engineer.  

Implementation of Mitigation Measure GEO-1, which addresses the above-referenced requirements, 
would reduce impacts to less than significant.  

Mitigation Measure GEO-1: Comply with Geotechnical Report 

Phillips 66 shall comply with and implement all of the following measures designed to reduce potential 
substantial adverse effects resulting from strong seismic ground shaking: 

 
• A California licensed geotechnical engineer or engineering geologist shall perform a 

comprehensive geotechnical investigation of all Project facilities at least 45 days prior to 
issuance of a grading or building permit. The investigation will be based on adequate 
subsurface exploration, laboratory testing of selected samples, and engineering/geologic 
analysis of the data gathered. The information shall be compiled and presented as a 
geotechnical report that provides an evaluation of potential seismic and geologic 
hazards, including secondary seismic ground failures, and other geologic hazards, such 
as landslides, expansive and corrosive soils, and provides current CBC seismic design 
parameters, along with providing specific standards and criteria for site grading, 
drainage, berm, and foundation design. The report shall be submitted with the current 
review fee to the County Peer-Review Geologist for review and approval. 

• For construction requiring excavations, such as foundations, appropriate support and 
protection measures shall be implemented to maintain the stability of excavations and to 
protect construction worker safety. Where excavations are adjacent to existing 
structures, utilities, or other features that may be adversely affected by potential ground 
movements, bracing, underpinning, or other methods of support for the affected facilities 
shall be implemented. 

• Recommendations in the approved geotechnical report shall be incorporated into the 
design and construction specifications and shall be implemented during build-out of the 
Project. 

• The Project geotechnical engineer shall provide observation and testing services during 
grading and foundation-related work, and shall submit a grading completion report to the 
County prior to requesting the final inspection. This report shall provide full 
documentation of the geotechnical monitoring services provided during construction, 
including the testing results of the American Society for Testing and Materials. The Final 
Grading Report shall also certify compliance of the as-built Project with the 
recommendations in the approved geotechnical report. 
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IMPACT 4.7-2 

b. Would the proposed project result in substantial soil erosion or the loss of topsoil. 

Construction/Demolition: Less Than Significant, No Mitigation Proposed 
Construction of the Project, including during the transitional phase, would require earthwork and 
grading, which would expose soil and potentially subject it to wind and water erosion. The extent of 
erosion that could occur would vary depending on soil type, slope steepness and stability, 
vegetation/cover, and weather conditions.  

Rodeo Refinery 

Previous work at the Rodeo Refinery indicates that soils at the site are susceptible to erosion. Water- 
and wind-induced erosion could occur during the construction phase of the Project when concrete 
and asphalt are removed and soils are stockpiled and exposed. 

Santa Maria Site 

Demolition activities at the Santa Maria Site would remove concrete, asphalt, and other ground cover, 
and would involve a certain amount of excavation. These activities would expose soils that are 
susceptible to erosion to the potential effects of wind and rain.  

The Project is required by County ordinance (San Luis Obispo County Chapter 23.05, Contra Costa 
County Chapter 716-8) as well as through the NPDES General Construction Permit administered by 
the state to establish erosion control measures for construction activities. The Erosion Control Plan 
would include, at a minimum, the following requirements: 

• Excavation and grading activities would be scheduled for the dry season (April 15 to 
October 15) to the extent possible. This would reduce the chance of severe erosion from 
intense rainfall and surface runoff, as well as the potential for soil saturation.  

• Temporary erosion control measures would be provided until re-vegetation is 
established or impervious surfaces (e.g., asphalt, concrete) are added. 

• After completion of grading, erosion protection would be provided on all cut-and-fill 
slopes.  

• Erosion control BMPs selected and implemented for the proposed Project would be in 
place and operational prior to the onset of major earthwork on the site.  

Implementation of the Erosion Control Plan and required BMPs as part of the NPDES General 
Construction Permit would minimize erosion impacts during construction and reduce the potential 
impacts to less than significant.  

Mitigation Measure: None Required 
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IMPACT 4.7-3 

a. Would the proposed project expose people or structures to potential substantial adverse 
effects, including the risk of loss, injury, or death involving: 

iii. Seismic-related ground failure, including liquefaction 

c. Would the proposed project be located on a geologic unit or soil that is unstable, or that 
would become unstable as a result of the project, and potentially result in onsite or offsite 
landslide, lateral spreading, subsidence, liquefaction or collapse. 

Construction/Demolition: Less Than Significant, No Mitigation Proposed 
Rodeo Refinery 

As discussed above in Impact 4.7-1, a design-level geotechnical investigation would be performed for 
each Project component site area. Each investigation would include an analysis of the underlying soil 
properties including the potential for instability, subsidence, liquefaction, or collapse. In the course of 
final design, the area of the proposed railcar loading rack at the Rodeo Site would be explored by 
advancing geotechnical borings and/or cone penetration test soundings. The cone penetration tests 
would provide a nearly continuous profile of soil behavior and engineering characteristics from the 
ground surface through potentially liquefiable soils until rock or other hard material that is 
encountered. The cone penetration test soundings would be performed in accordance with the 
standards of the American Society for Testing and Materials. 

Data from the boring and/or cone penetration tests, together with data from existing borings near the 
site, would be analyzed to evaluate the risk and the consequences of liquefaction. Dynamic stresses 
induced by earthquake shaking would be estimated and compared to the stresses required to cause 
liquefaction of the soils beneath the site. The geotechnical report will summarize the liquefaction 
analysis and provide additional engineering and construction design measures, if needed, to reduce 
the risk of damage to the proposed improvements from liquefaction. 

The analyses would be in accordance with current engineering standards that would effectively 
mitigate unstable soils. The investigations would determine final design parameters for the earthwork, 
foundations, foundation slabs, and any surrounding related improvements such as utilities, roadways, 
parking lots, and sidewalks. The investigations would be prepared by a California registered 
geotechnical engineer or engineering geologist. The report would be submitted to the Contra Costa 
County, Department of Conservation and Development, Building Inspection Division for review and 
approval by engineering staff prior to issuance of construction permits. Therefore, with the application 
of current required geotechnical design criteria, impacts associated with unstable geologic units or 
materials would be less than significant.  

Santa Maria Site 

Activities at the Santa Maria Site would not place structures on soils susceptible to spreading, 
subsidence, liquefaction, or collapse. Therefore, impacts related to unstable geological conditions 
would be less than significant.  

Mitigation Measure: None Required 
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IMPACT 4.7-4 

d. Would the proposed project be located on expansive soil, as defined in Table 18-1-B of the 
Uniform Building Code (International Conference of Building Officials 1994), creating 
substantial risks to life or property. 

Construction/Demolition: Less Than Significant, No Mitigation Proposed 
Rodeo Refinery 

The effects of expansive soils could damage foundations of aboveground structures, specifically the 
proposed PTU at the Rodeo Facility. The expansion and contraction could exert enough pressure on 
a structure to result in cracking, settlement, and uplift. As stated above, each of the Project 
components would receive a site-specific geotechnical investigation. As part of these investigations, 
standard to current engineering practices and required under CBC, each site would be evaluated for 
potential expansive soils. The final geotechnical report for each site would include recommendations 
to mitigate any potential hazards associated with expansive soils, if any are present. Therefore, the 
application of current required geotechnical design criteria would reduce the impact associated with 
the potential presence of expansive soils to less than significant. 

Natural settlement typically occurs in unconsolidated deposits, over time, as a result of increased 
foundation loads from overlying structures. Differential settlement would be a concern in areas that 
have been filled with unengineered fill. As discussed above, geotechnical recommendations would 
include measures such as the proper compaction of subsurface materials and installation of an 
adequate foundation necessary to minimize potential foundation or structural damage associated with 
settlement. As discussed earlier, Phillips 66 would be required to submit a design-level geotechnical 
report to the County in order to obtain grading and building permits. This report would include 
estimated excavation and fill volumes, compaction standards and methods, and foundation 
specifications. Compliance with the compaction standards of the American Society for Testing and 
Materials, the Contra Costa County grading ordinance, and a structural foundation design that 
incorporates modern engineering standards and that is compliant with the CBC, would ensure that 
potential settlement hazards-related impacts would be less than significant.  

Santa Maria Site 

The Santa Maria Site is mapped as Quaternary Dune sands, which are not likely to be expansive as 
expansive soils typically contain significant amounts of clay. However, the Project would involve 
demolition activities, and not place any new structures at the Santa Maria Site. Therefore, there would 
be no risks to life or property associated with the presence of expansive soils at the Santa Maria Site. 
Impacts would be less than significant. 

Mitigation Measure: None Required 
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4.8 Greenhouse Gas Emissions 

4.8.1 Introduction 
This section establishes the existing conditions and identifies and evaluates potential impacts related to 
GHG emissions that could result from both stationary and mobile sources. Discussed are the physical and 
regulatory settings, the baseline for determining environmental impacts, the significance criteria used for 
determining environmental impacts, and potential impacts associated with Project construction and 
demolition, the transitional phase, and operation and maintenance at the Rodeo Refinery. The Santa 
Maria Site and Pipeline Sites are addressed to the extent information is available and at a qualitative level 
of discussion. 

4.8.2 Environmental Setting 
The setting section describes the physical and regulatory setting of the Project. The physical setting 
describes conditions and operations in 2019, which is the CEQA baseline for this analysis except for 
marine transportation, for which the baseline is an average of the years 2017–2019 (see Section 3.13, 
CEQA Baseline, for a detailed explanation of the CEQA baseline). As described in Chapter 3, Project 
Description, the Project sites include the Rodeo Refinery in northwestern Contra Costa County, consisting 
of the Rodeo Site and Carbon Plant Site, the Santa Maria Site in San Luis Obispo County, and four 
pipeline systems that collect crude oil for the Santa Maria Site and deliver semi-refined feedstock to the 
Rodeo Refinery (referred to hereafter as the Pipeline Sites). 

4.8.2.1 Background on Greenhouse Gases and Climate Change 

Gases that trap heat in the atmosphere are called GHGs. GHGs allow sunlight to enter the atmosphere, 
but trap a portion of the outward-bound infrared radiation, which warms the atmosphere. The process is 
analogous to the effect horticultural greenhouses have in raising the internal temperature, hence the term 
GHGs. Both natural processes and human activities emit GHGs. The principal GHGs are carbon dioxide 
(CO2), methane (CH4), nitrous oxide (N2O), sulfur hexafluoride (SF6), perfluorocarbons (PFCs), 
hydrofluorocarbons (HFCs) and nitrogen trifluoride (NF3). CO2 is the reference gas for estimating GHG 
emissions, and is assigned a Global Warming Potential (GWP) of 1 (unity), where all other GHGs have 
GWPs greater than 1 as a measure of relative potency.  

To account for the GWP of different GHGs, emissions are normally quantified and reported as carbon 
dioxide equivalents (CO2e), which for mixtures is the summation of the products of each component GHG 
times its GWP. For example, SF6 is commonly used in the electric utility industry as an insulating gas in 
power distribution switch gear, circuit breakers, and other high voltage equipment. SF6, while comprising 
a small fraction of the total GHGs emitted annually world-wide, is a much more potent GHG with a current 
GWP of 23,500 (IPCC 2015), or 23,500 times that of CO2. Mass emissions of GHGs and CO2e are 
quantified in units of million British thermal units (MMBtu) and million metric tons (MMT).45 Thus, for 
example, 1 kilogram of SF6 leaked from high voltage switch gear would be equivalent to 23.5 metric tons 
(MT) of CO2 emitted from fuel combustion.  

GWP ratios are provided by the IPCC. Historically, GHG emission inventories were calculated using ratios 
from the IPCC’s Second Assessment Report, published in 1996. The IPCC has since updated the ratios 
based on the latest science in its Fourth Assessment Report and Fifth Assessment Report, published in 
2007 (IPCC 2007) and 2014, respectively (IPCC 2015). The CARB uses the Fourth Assessment Report 
ratios for the statewide GHG emissions inventory (CARB 2019a) and in the current Climate Change 

 
45  The term metric ton (or MT) is commonly used in the United States to refer to the metric system unit tonnes, which is defined as 

a mass equal to 1,000 kilograms. A metric ton is approximately 1.1023 short tons or 2,204.6 pounds. The unit MMT refers to one 
million metric tons, or 1,102,300 short tons. 
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Scoping Plan (CARB 2017). Compounds that are regulated as GHGs and part of the Project’s inventory are 
discussed below. 

Carbon Dioxide 

In the atmosphere, carbon generally exists in its oxidized form, as CO2. Natural sources of CO2 include 
the respiration (breathing) of humans, animals, and plants, volcanic outgassing, decomposition of organic 
matter, and evaporation from the oceans. Anthropogenic (human-caused) sources of CO2 include the 
combustion of fossil fuels and wood, waste incineration, mineral production, and deforestation. CO2 
accounted for approximately 83 percent of anthropogenic GHG emissions (CO2e) in California in 2016. 
The reference GWP for CO2 is 1 (unity).  

Methane 

CH4 is produced when organic matter decomposes in environments lacking sufficient oxygen. Natural 
sources include wetlands, termites, and oceans. Enteric fermentation accounts for the majority of 
anthropogenic CH4 emissions in California and in the United States as a whole (CARB 2020a; USEPA 
2021). The GWP of CH4 is considered by the State of California to be approximately 25 times that of CO2 
as averaged over a 100-year timescale (IPCC 2007). On this timescale, CH4 accounted for approximately 
9 percent of anthropogenic GHG emissions (CO2e) in California in 2017 (CARB 2019b). However, since 
CH4 breaks down (oxidizes) rapidly into CO2 and water vapor once in the atmosphere, there is growing 
recognition among climate scientists that a 20-year time horizon is more relevant. The 20-year GWP of 
CH4 is between 84 and 87 times greater than that of CO2 (USEPA 2020). That means CH4 is a much 
larger contributor to California’s anthropogenic GHG emissions over the shorter time frame of 20 years.  

Nitrous Oxide 

N2O is produced naturally by a wide variety of biological sources, particularly microbial action in soils and 
water. Tropical soils and oceans account for the majority of natural source emissions. In combination with 
NO and NO2, N2O is a byproduct of the reaction that occurs between nitrogen and oxygen during fuel 
combustion. Both mobile and stationary combustion emit N2O, and the quantity emitted varies according to 
the type of fuel, technology, and pollution control device used, as well as maintenance and operating 
practices. Agricultural soil management and fossil fuel combustion are the primary sources of anthropogenic 
N2O emissions in California. N2O has a GWP of approximately 298 (IPCC 2007) and its emissions 
accounted for approximately 3 percent of anthropogenic GHG emissions (CO2e) in California in 2016. 

Some of the potential effects of global warming in California may include increases in extreme heat, 
wildfires, drought, extreme storms, coastal flooding, and erosion, and reductions in the Sierra Nevada 
springtime snowpack (CARB 2014). Globally, climate change has the potential to impact numerous 
environmental resources through potential, though uncertain, impacts related to future air temperatures 
and precipitation patterns. The projected effects of global warming on weather and climate are likely to 
vary regionally, but are expected to include the following direct effects (IPCC 2007): 

• Higher maximum temperatures and more hot days over nearly all land areas; 

• Higher minimum temperatures, fewer cold days and frost days over nearly all land areas; 

• Reduced diurnal temperature range over most land areas; 

• Increase of heat index over land areas; and 

• More intense precipitation events. 

Also, there are many possible secondary effects that are projected to result from global warming, 
including global rise in sea level, ocean acidification by carbonic acid, impacts to agriculture, changes in 
disease vectors, and changes in habitat and biodiversity. 
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4.8.2.2 Regional Setting 

The CARB compiles GHG inventories for the State of California. Based on the 2018 GHG inventory data 
(i.e., the latest year for which data are available from the CARB), California emitted 424 MMT CO2e, 
including emissions resulting from imported electrical power (CARB 2020b). Between 1990 and 2017, the 
population of California grew by approximately 9.4 million (from 29.8 to 39.9 million) (California 
Department of Finance 2018) representing an increase of approximately 31 percent from 1990 population 
levels. In addition, the California economy, measured as gross state product, grew from $773 billion in 
1990 to $2.62 trillion in 2016 representing an increase of approximately 239 percent (just over three times 
the 1990 gross state product) (California Department of Finance 2018). Despite the population and 
economic growth, the CARB’s 2020 statewide inventory indicates that California’s net GHG emissions in 
2018 were just below 1990 levels, which is the 2020 GHG reduction target codified in California Health 
and Safety Code, Division 25.5, also known as The Global Warming Solutions Act of 2006 (AB 32). 
Table 4.8-1, State of California GHG Emissions, identifies, quantifies, and compares statewide 
anthropogenic GHG emissions and sinks (e.g., carbon sequestration due to forest growth) in 1990 and 
2018. As shown in the table, the transportation sector is the largest contributor to statewide GHG 
emissions at approximately 40 percent in 2017. 

Table 4.8-1. State of California GHG Emissions as CO2e 

Category 

1990 GHG 
Emissions Using 
IPCC SAR 
(MMT CO2e) 

Approximate 
Percent of Total 
1990 Emissions 

2018 GHG 
Emissions Using 
IPCC AR4 
(MMT CO2e) 

Approximate 
Percent of Total 
2018 Emissions 

Transportation 150.7 35% 169.5 40% 

Electric Power 110.6 26% 63.1 15% 

Commercial Fuel Use 14.4 3% 15.6 4% 

Residential 29.7 7% 25.7 6% 

Industrial 103.0 24% 89.2 21% 

Recycling and Wastea – – 9.1 2% 

High GWP/Non-Specifiedb 1.3 <1% 20.4 5% 

Agriculture/Forestry 23.6 6% 32.5 8% 

Forestry Sinks -6.7 -2% – c – 

Net Total (IPCC SAR) 426.6 100% – – 

Net Total (IPCC AR4)d 431.0  424.0  

Sources: CARB 2007, 2021 
Notes: 
a. Included in other categories for the 1990 emissions inventory. 
b. High GWP gases are not specifically called out in the 1990 emissions inventory. 
c. Revised methodology under development (not reported for 2017). 
d. CARB revised the state’s 1990 level GHG emissions using GWPs from the IPCC AR4 (IPCC 2007) 

IPCC SAR: IPCC Second Assessment Report 
IPCC AR4: IPCC Fourth Assessment Report 

 

In 2015, Contra Costa County developed and approved a CAP (Contra Costa County 2015). As part of 
that process, they developed a 2013 emission inventory of all activities within unincorporated areas of 
Contra Costa County, which totaled 18.3 MMT CO2e. In 2019, Contra Costa County developed a second 
interim 2017 GHG emission inventory (Contra Costa County 2019) that totaled 19.1 MMT CO2e. Contra 
Costa County is home to some of the largest GHG-emitting stationary source facilities in the Bay Area 
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and the state of California. Stationary sources are non-moving, fixed-site producers of GHG emissions 
such as power plants, chemical plants, oil refineries, manufacturing facilities, and other industrial facilities. 
Emissions from stationary source facilities (petroleum refineries, power plants, chemical manufacturing 
plants and wastewater treatment plants) and from the energy used by those facilities and other major 
industrial sites accounted for 93 percent of all emissions within the unincorporated county in the baseline 
year of 2005, 92 percent in 2013 and 94 percent in 2017. In 2017, outside of stationary sources, the 
transportation sector is the greatest contributor generating approximately 45 percent of these 
non-stationary emissions while residential energy accounts for 21 percent and nonresidential energy 
accounts for 10 percent. The remainder is made up of solid waste and landfill, off-road equipment, water 
and wastewater treatment and agricultural uses. 

4.8.2.3 Project Setting 

As discussed in Chapter 3, Project Description, the Rodeo Refinery (which includes the Rodeo Site and 
the Carbon Plant) consists of process, storage, and support facilities that produce a variety of petroleum-
based products (mainly fuels) and by-products from crude oil and other petroleum-based feedstocks. The 
Rodeo Refinery receives crude oil and other feedstocks via pipeline from the Santa Maria Site and 
elsewhere in California and via tanker vessels and barges from domestic and foreign sources. The 
refinery produces steam, fuel gas, and electricity for use in the refining process, and purchases electricity, 
water, and natural gas. The Rodeo Refinery includes a Cogeneration Steam Power Plant containing gas 
turbines that generate steam and up to 50 MW of electricity for refinery use; a butane storage and railcar 
loading facility near the Marine Terminal; a wastewater treatment facility (U100); a vapor recovery system; 
a hydrogen generator; and the Carbon Plant that upgrades the petroleum coke by-product. The refinery’s 
products are transported out of the refinery by vessel, pipeline, truck, and rail. 

Baseline annual GHG emissions for all sources except marine vessels at the Rodeo Refinery were based 
on actual activity during 2019 as reported by Phillips 66. Emissions from heavy-duty truck trips moving 
feedstocks and product to and from the Rodeo Refinery were calculated based on truck trips for 2019. 
Emissions from rail locomotives moving railcars to and from the butane loading rack at the Rodeo Refinery 
and moving petroleum coke from the Carbon Plant were calculated based on railcar movement data for 
2019. Truck and rail emissions include all travel within the boundaries of the BAAQMD. Details of the data 
and assumptions used to calculate emissions are provided in Section 4.8.7, Analysis, below, and 
Attachment B in the Air Quality Technical Report available in Appendix B (Ramboll 2021). 

For marine vessels, i.e., ocean-going vessels like tankers and ATBs, assist tugs, and pull tugs moving 
tank barges, emissions were calculated using the average annual activity from 2017 through 2019. Vessel 
emissions include hoteling at the wharf or at anchor, and vessel maneuvering and transit between the 
wharf or anchorage area out to the Pilot Buoy located approximately 9 nautical miles (10.4 statute miles) 
west of the Golden Gate. 

Baseline GHG emissions for the Rodeo Refinery (Table 4.8-2) were approximately 1,397,000 MT CO2e, 
and totaled 2,352,000 MT CO2e when including 2019 emissions from the Santa Maria Site. However, to 
use a more conservative baseline, Project emissions are compared against the 2019 emissions within the 
BAAQMD only (i.e., the Rodeo Site and Carbon Plant); for informational purposes the statewide 
evaluation is also shown (covering Rodeo Site, Carbon Plant, and the Santa Maria Site). Over 98 percent 
of GHG emissions in 2019 were from stationary sources, 91 percent from the Rodeo Refinery and Air 
Liquide Plant combined, and 7 percent from the Santa Maria Site and Pipeline Sites. The remaining 
2 percent of emissions were from mobile sources and from electricity purchases at the Rodeo Refinery 
and the Santa Maria Site. 
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Table 4.8-2. Baseline Annual GHG Emissions (2019)1 

Source Category 

Baseline Emissions (metric tons/yr) 

CO2 CH4 N2O CO2e 

Rodeo Refinery     

Ocean-going Vessels and Harbor Craft 15,137  0.15  0.93  15,418  

Trucks 4,466  0.02  0.70  4,676  

Rail 1,373  0.11  0.03  1,386  

Facility Operations 1,333,341  91.96  11.74  1,338,911  

Electricity 9,160  1.30  0.28  9,270  

Rodeo Refinery Total 1,363,477 94 14 1,396,661 

Air Liquide H2 Plant 801,794  -- -- 801,794  

Santa Maria Site and Pipeline Sites     

Trucks 2,565  0.01  0.40  2,686  

Rail 177  0.01  0.00  179  

Facility Operations  171,765  17.30  1.43  172,571  

Electricity 5,328  0.76  0.16  5,392  

Total Statewide 2,345,107  111.62  15.68  2,352,284  

Total within BAAQMD 2,165,272  93.54  13.69  2,171,455  
1.  2019 is the CEQA baseline for this analysis for all sources except ocean-going vessels and harbor craft. For vessel emissions, an 

average of 2017 through 2019 was used. 
Rodeo Refinery includes emissions from Rodeo Site and Carbon Plant Site 
Air Liquide CO2e emissions assumed to be entirely CO2 as the breakdown for CH4 and N2O is not available. 
Facility emissions GHG reporting for 2019 is based on 21 GWP for CH4 and a 310 GWP for N2O. It is expected to change to 25 
and 298 respectively for reporting years 2021 and forward. 

4.8.2.4 Regulatory Setting 

Federal 

The USEPA began to regulate GHGs under the CAA in 2009 and has adopted the following two final 
rules regulating GHGs from industrial facilities. 

40 CFR Part 98. Mandatory Reporting of Greenhouse Gases Rule. 

On October 30, 2009, the USEPA published a rule for the mandatory reporting of GHGs from large GHG 
emissions sources in the United States. Implementation of 40 CFR Part 98 is referred to as the 
Greenhouse Gas Reporting Program. In general, this rule requires mandatory reporting of GHG 
emissions for facilities that emit more than 25,000 MT of CO2e emissions per year (USEPA 2014a). 
Facilities, such as petroleum refineries, are subject to the regulation regardless of the quantity of GHG 
emissions. Phillips 66 currently reports Rodeo Refinery GHG emissions as required by this regulation. For 
reporting purposes the GHG emissions from the Carbon Plant are included in the refinery report. 

40 CFR Part 52. Prevention of Significant Deterioration and Title V Greenhouse Gas Tailoring Rule. 

The USEPA has mandated that Title V requirements apply to facilities whose stationary source CO2e 
emissions exceed 100,000 short tons per year (USEPA 2014b). In addition, at a facility that currently 
emits 100,000 short tons per year of CO2e, Prevention of Significant Deterioration (PSD) applies to 
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projects that increase GHG emissions by 75,000 short tons of CO2e. The Project would not trigger PSD 
for CO2e emissions under this regulation. 

Federal Vehicle Emission Standards 

In 1975, Congress enacted the Energy Policy and Conservation Act, which established the first fuel 
economy standards for on-road motor vehicles in the United States. Pursuant to the act, the USEPA and 
NHTSA are responsible for establishing additional vehicle standards. In August 2012, standards were 
adopted for model year 2017 through 2025 for passenger cars and light-duty trucks. According to the 
2012 standards, by 2025, vehicles are required to achieve both 54.5 mpg (if GHG reductions are 
achieved exclusively through fuel economy improvements) and 163 grams of CO2 per mile. According to 
the USEPA, a model year 2025 vehicle would emit one-half of the GHG emissions from a model year 
2010 vehicle (USEPA 2012). Notably, the State of California harmonized its vehicle efficiency standards 
through 2025 with the federal standards through the Advanced Clean Cars Program.  

On April 16, 2018, the USEPA completed its Mid-Term Evaluation of the GHG emissions standards and 
withdrew its prior determination that the standards are achievable.  

In 2019, the USEPA issued a final rule, known as the SAFE Rule, which established new fuel economy 
standards for light-duty vehicle fleets for the years 2021–2026 and rescinded the California waiver under 
the federal CAA allowing California to issue its own motor vehicle emission standards for GHGs. The 
SAFE Rule was judicially challenged. In April 2021, the United States under the Biden Administration, 
through separate but related USEPA and NHTSA actions, took the first steps toward reconsidering and 
withdrawing the SAFE Rule. 

State 

The State of California has begun to regulate GHG emissions through legislation, rules, and EOs, 
described further below. 

California Environmental Quality Act and Senate Bill 97 

Under CEQA, lead agencies are required to disclose the reasonably foreseeable adverse environmental 
effects of projects they are considering for approval. SB 97, signed in August 2007, acknowledges that 
climate change is a prominent environmental issue requiring analysis under CEQA. This bill directed the 
Governor’s Office of Planning and Research (OPR) to prepare, develop, and transmit to the California 
Natural Resources Agency guidelines for the feasible mitigation of GHG emissions or the effects of GHG 
emissions, as required by CEQA, no later than July 1, 2009. The State CEQA Guidelines amendments 
provide guidance to public agencies regarding the analysis and mitigation of the effects of GHG 
emissions in draft CEQA documents. The amendments became effective March 18, 2010. 

The State CEQA Guidelines are embodied in the CCR, Public Resources Code, Division 13, starting with 
Section 21000. Section 15064.4 of the 2019 State CEQA Guidelines specifically addresses the 
significance of GHG emissions, requiring a lead agency to make a “good-faith effort” to “describe, 
calculate or estimate” GHG emissions in CEQA environmental documents (California Natural Resources 
Agency 2018). Section 15064.4 further states that the analysis of GHG impacts should include 
consideration of (1) the extent to which the project may increase or reduce GHG emissions, (2) whether 
the project GHG emissions would exceed a threshold of significance that the lead agency determines 
applies to the project, and (3) the extent to which the project would comply with “regulations or 
requirements adopted to implement a statewide, regional, or local plan for the reduction or mitigation of 
GHG emissions (see, e.g., section 15183.5(b)).”  

The CEQA Guidelines do not require or recommend a specific analytical methodology or provide 
quantitative criteria for determining the significance of GHG emissions, nor do they set a numerical 
threshold of significance for GHG emissions. Section 15064.7(c) clarifies that “when adopting or using 
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thresholds of significance, a lead agency may consider thresholds of significance previously adopted or 
recommended by other public agencies or recommended by experts, provided the decision of the lead 
agency to adopt such thresholds is supported by substantial evidence.” When GHG emissions are found 
to be significant, State CEQA Guidelines Section 15126.4(c) includes the following direction on measures 
to mitigate GHG emissions: 

Consistent with Section 15126.4(a), lead agencies shall consider feasible means, 
supported by substantial evidence and subject to monitoring or reporting, of mitigating the 
significant effects of GHG emissions. Measures to mitigate the significant effects of GHG 
emissions may include, among others: 

• Measures in an existing plan or mitigation program for the reduction of emissions 
that are required as part of the lead agency’s decision; 

• Reductions in emissions resulting from a project through implementation of project 
features, project design, or other measures; 

• Offsite measures, including offsets that are not otherwise required, to mitigate a 
project’s emissions; 

• Measures that sequester GHGs; and  

• In the case of the adoption of a plan, such as a general plan, long range 
development plan, or plans for the reduction of GHG emissions, mitigation may 
include the identification of specific measures that may be implemented on a 
project-by project basis. Mitigation may also include the incorporation of specific 
measures or policies found in an adopted ordinance or regulation that reduces the 
cumulative effect of emissions. 

Executive Order S-3-05 

In 2005, in recognition of California’s vulnerability to the effects of climate change, Governor Arnold 
Schwarzenegger issued EO S-3-05, which set forth a series of target dates by which statewide emissions 
of GHGs would be progressively reduced, as follows: 

• By 2010, reduce GHG emissions to 2000 levels; 

• By 2020, reduce GHG emissions to 1990 levels; and 

• By 2050, reduce GHG emissions to 80 percent below 1990 levels. 

Executive Order S-1-07 

EO S-1-07, which was signed by Governor Schwarzenegger in 2007, proclaims that the transportation 
sector is the main source of GHG emissions in California, generating more than 40 percent of statewide 
emissions. The order acknowledged California’s dependence on a single type of transportation fuel, and 
stated, “diversification of the sources of transportation fuel will help protect our jobs and economy from 
the consequences of oil price shocks” and “alternative fuels can provide economic development 
opportunities and reduce emissions of GHGs, criteria pollutants and toxic air contaminants.” It establishes 
a goal to reduce the CI of transportation fuels sold in California by at least 10 percent by 2020, and 
directed that an LCFS be established for California. This order also directs the CARB to determine 
whether this LCFS could be adopted as a discrete early-action measure as part of the effort to meet the 
mandates in AB 32. The CARB approved the proposed regulation to implement the LCFS in 2009.  
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Executive Orders S-14-08 and S-21-09 

In November 2008, Governor Schwarzenegger signed EO S-14-08, which expanded the state’s RPS to 
33 percent renewable power by 2020. In September 2009, Governor Schwarzenegger continued 
California’s commitment to the RPS by signing EO S-21-09, which directs the CARB under its AB 32 
authority to enact regulations to help the state meet its RPS goal of 33 percent renewable energy by 2020. 

Executive Order S-13-08 

On November 14, 2008, Governor Schwarzenegger signed EO S-13-08. The order called on state 
agencies to develop California’s first strategy to identify and prepare for expected climate impacts. As a 
result, the 2009 California Climate Adaptation Strategy report was developed to summarize the best-
known science on climate change impacts in the state to assess vulnerability and outline possible 
solutions that can be implemented within and across state agencies to promote resiliency. The state has 
also developed an Adaptation Planning Guide (California Emergency Management Agency 2012) to 
provide a decision-making framework intended for use by local and regional stakeholders to aid in the 
interpretation of climate science and to develop a systematic rationale for reducing risks caused or 
exacerbated by climate change. The state’s third major assessment on climate change explores local and 
statewide vulnerabilities to climate change, highlighting opportunities for taking concrete actions to reduce 
climate-change impacts. 

Executive Order B-30-15 

On April 29, 2015, Governor Brown signed EO-B-30-15 that directed the following: 

• Established a new interim statewide reduction target to reduce GHG emissions to 40 percent 
below 1990 levels by 2030. 

• Ordered all state agencies with jurisdiction over sources of GHG emissions to implement 
measures to achieve reductions of GHG emissions to meet the 2030 and 2050 reduction targets. 

• Directed the CARB to update the Climate Change Scoping Plan to express the 2030 target in 
terms of MMT CO2e. 

Executive Order B-55-18 

On September 10, 2018, Governor Brown signed EO B-55-18, committing California to total, economy-
wide carbon neutrality by 2045. EO B-55-18 directs the CARB to work with relevant state agencies to 
develop a framework to implement and accounting that tracks progress toward this goal. 

Executive Order N-79-20 

In EO N-79-20, Governor Newsom states that “clean renewable fuels play a role as California transitions to 
a decarbonized transportation sector.” EO N-79-20 directs as follows: “[T]o support the transition away from 
fossil fuels consistent with the goals established in this Order and California’s goal to achieve carbon 
neutrality by no later than 2045, the California Environmental Protection Agency (CalEPA) and the California 
Natural Resources Agency, in consultation with other state, local and federal agencies, shall expedite 
regulatory processes to repurpose and transition upstream and downstream oil production facilities ...” The 
Governor’s EO also directs the CARB to “develop and propose strategies to continue the State’s current 
efforts to reduce the CI of fuels beyond 2030 with consideration of the full life cycle of carbon.”  
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Assembly Bill 1493 

In 2002, Governor Gray Davis signed AB 1493. AB 1493 requires that the CARB develop and adopt, by 
January 1, 2005, regulations that achieve “the maximum feasible reduction of GHGs emitted by 
passenger vehicles and light-duty trucks and other vehicles determined by CARB to be vehicles whose 
primary use is noncommercial personal transportation in the State.” 

To meet the requirements of AB 1493, in 2004 the CARB approved amendments to the CCR, adding 
GHG emissions standards to California’s existing standards for motor vehicle emissions. All mobile 
sources are required to comply with these regulations as they are phased in from 2009 through 2016. 

Because the Pavley standards (named for the bill’s author, State Senator Fran Pavley) would impose 
stricter standards than those under the CAA, California applied to the USEPA for a waiver under the CAA. 
In 2008, the USEPA denied the application. In 2009, however, the USEPA granted the waiver. The waiver 
has been extended consistently since 2009; however, in 2019, the USEPA issued a final rule, known as 
the SAFE Rule, that established new fuel economy standards for light-duty vehicle fleets for the years 
2021–2026 and rescinded the California waiver under the federal CAA allowing California to issue its own 
motor vehicle emission standards for GHGs. The SAFE Rule was judicially challenged. In April 2021, the 
United States under the Biden Administration, through separate but related USEPA and NHTSA actions, 
took the first steps toward reconsidering and withdrawing the SAFE Rule. 

Because the outcomes of pending litigation and the new rulemaking actions under the Biden 
Administration are speculative, this analysis conservatively (in terms of presuming the stricter regulatory 
regime as the outcome) assumes that the USEPA’s 2012 CAFE standards will be the regulatory regime 
going forward, as well as the state’s waiver under those standards, and applies those standards, as 
opposed to relying on speculative future standards. 

Assembly Bill 32 – California Global Warming Solutions Act 

In September 2006, Governor Arnold Schwarzenegger signed the California Global Warming Solutions 
Act (AB 32). AB 32 (California Health and Safety Code, Division 25.5) establishes regulatory, reporting, 
and market mechanisms to achieve quantifiable reductions in GHG emissions and establishes a cap on 
statewide GHG emissions. AB 32 requires that statewide GHG emissions be reduced to 1990 levels by 
2020. This reduction will be accomplished by enforcing a statewide cap on GHG emissions that will be 
phased in starting in 2012. To effectively implement the cap, AB 32 directs the CARB to develop and 
implement regulations to reduce statewide GHG emissions from stationary sources. AB 32 specifies that 
regulations adopted in response to AB 1493 should be used to address GHG emissions from vehicles. 
However, AB 32 also includes language stating that if the AB 1493 regulations cannot be implemented, 
then the CARB should develop new regulations to control vehicle GHG emissions under the authorization 
of AB 32. 

In 2016, SB 32 and its companion bill AB 197 amended California Health and Safety Code Division 25.5 
and established a new GHG reduction target of 40 percent below 1990 levels by 2030 and included 
provisions to ensure the benefits of state climate policies reach into disadvantaged communities. 

Climate Change Scoping Plan 

A specific requirement of AB 32 was to prepare a Climate Change Scoping Plan for achieving the 
maximum technologically feasible and cost-effective GHG emission reduction by 2020. The CARB 
developed and approved the initial scoping plan in 2008 (2008 Scoping Plan), outlining the regulations, 
market-based approaches, voluntary measures, policies, and other emission reduction programs that 
would be needed to meet the 2020 statewide GHG emission limit and initiate the transformations needed 
to achieve the state’s long-range climate objectives (CARB 2009a, 2009b).  
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The 2008 Scoping Plan recommendations for reducing GHG emissions to 1990 levels by 2020 included 
developing a Cap-and-Trade program, and adopting and implementing measures pursuant to existing 
laws and policies, including the LCFS. The 2008 Scoping Plan indicated that recommended actions could 
have the effect of reducing 2020 “business as usual” GHG emissions of 596 MMT CO2e to 
422 MMT CO2e, with capped sectors accounting for approximately 85 percent of the GHG emissions.  

The First Update to the 2008 Scoping Plan (2014 Scoping Plan Update) was approved by the CARB in 
May 2014, and it acknowledged progress to date, stating: “California is on track to meet the near-term 
2020 greenhouse gas limit and is well positioned to maintain and continue reductions beyond 2020 as 
required by AB 32.” (CARB 2014, p. ES2). The 2014 Scoping Plan Update noted that California’s GHG 
policies, including Cap-and-Trade and the LCFS are predicted to reduce GHG emissions by 30 percent 
from current levels in 2020 and by about 50 percent in 2035. The 2014 Scoping Plan Update built upon 
the 2008 Scoping Plan with new strategies and recommendations, including the expansion of the Cap-
and-Trade program to transportation fuel suppliers (CARB 2014, p. 79).  

The CARB approved the 2017 Climate Change Scoping Plan Update (2017 Scoping Plan Update) in 
December 2017. The 2017 Scoping Plan Update outlines the proposed framework of action for achieving 
the 2030 GHG target of 40 percent reduction in GHG emissions relative to 1990 levels (CARB 2017). The 
2017 Scoping Plan Update identifies key sectors of the state’s implementation strategy, which includes 
improvements in low carbon energy, industry, transportation sustainability, natural and working lands, 
waste management, and water. Through a combination of data synthesis and modeling, the CARB 
determined that the target statewide 2030 emissions limit is 260 MMT CO2e, and that further 
commitments will need to be made to achieve an additional reduction of 50 MMT CO2e beyond current 
policies and programs.  

Regarding transportation sustainability, the 2017 Scoping Plan Update recognized the success of the 
LCFS, stating: “Innovative alternative fuel producers and oil companies are bringing more low carbon 
fuels to market than required by the Low Carbon Fuel Standard” (CARB 2017, p. ES8). The 2017 Update 
also states: “In fact, renewable fuels in the heavy-duty vehicle sector are displacing diesel fossil fuel as 
quickly as renewable power is replacing fossil fuels on the electricity grid” (CARB 2017, p. ES8). The 
2017 Update urges increased efforts for ZEVs and “increasing the use of clean, low carbon fuels where 
zero-emission options are not yet available” (CARB 2017, p. ES8). 

The 2017 Scoping Plan Update supports an expansion of the Cap-and-Trade program to meet the 
aggressive 2030 GHG emissions goal and ensure achievement of the 2030 limit set forth by EO B-30-15. 
The 2017 Scoping Plan Update’s strategy for meeting the state’s 2030 GHG target incorporates the full 
range of legislative actions and state-developed plans that have relevance to the year 2030, including the 
following, described elsewhere in this section: 

• Extending the LCFS beyond 2020 and increasing the CI-reduction requirement to at least 18 
percent by 2030;  

• SB 350, which increase RPS to 50 percent and requires a doubling of energy efficiency for 
existing buildings by 2030;  

• The 2016 Mobile Source Strategy is estimated to reduce emissions from mobile sources including 
an 80-percent reduction in smog-forming emissions and a 45-percent reduction in diesel 
particulate matter from 2016 level in the South Coast Air Basin, a 45-percent reduction in GHG 
emissions, and a 50-percent reduction in the consumption of petroleum-based fuels;  

• The California Sustainable Freight Action Plan to improve freight efficiency and transition to zero 
emission freight handling technologies (described in more detail below);  
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• SB 1383, which requires a 50-percent reduction in anthropogenic black carbon and a 40-percent 
reduction in hydrofluorocarbon and CH4 emissions below 2013 levels by 2030; and  

• AB 398, which extends the State Cap-and-Trade Program through 2030. 

In the 2017 Scoping Plan Update, the CARB recommends statewide targets of no more than 6 MT CO2e 
per capita by 2030 and no more than 2 MT CO2e per capita by 2050. The CARB acknowledges that 
because the statewide per capita targets are based on the statewide GHG emissions inventory that 
includes all emissions sectors in the state, and provides guidance to local jurisdictions for local planning 
and permitting, recognizing that “the decision to follow this guidance is voluntary” (CARB 2017, p. 99). 
The new strategies or recommendations included in the 2017 Scoping Plan Update that are relevant to 
the Project include the extension of the LCFS, the 2016 Mobile Source Strategy and the extension of the 
Cap-and-Trade Program. 

Low Carbon Fuel Standard 

The LCFS is designed to encourage the production and use of lower-carbon and renewable alternative 
transportation fuels in California and therefore, to reduce GHG emissions and decrease petroleum 
dependence in the transportation sector. The LCFS provides a flexible framework that uses market 
mechanisms to incentivize the introduction of lower carbon fuels. The regulation establishes annual 
CI performance standards or “benchmarks” that reduce over time. One standard is established for 
gasoline and the alternative fuels that can replace it. A second similar standard is set for diesel fuel and 
its replacements. “CI takes into account the GHG emissions associated with all the steps of producing, 
transporting, and consuming a fuel—also known as a complete life cycle of that fuel” (CARB 2020c, p. 5). 
The LCFS allows the market to determine which mix of fuels will be used to meet the CI benchmarks 
(CARB 2020c, p. 5).  

Fuels with a CI below the benchmark generate credits, while fuels with a CI above the benchmark generate 
deficits. Credits may also be generated by ZEV infrastructure (e.g., electric charging and hydrogen fueling) 
and other qualifying projects including “emission-reducing actions at refineries and crude oil production and 
transportation facilities” (CARB 2020c, p. 11). Credits and deficits are denominated in metric tons of GHG 
emissions. Providers of transportation fuels must demonstrate that the mix of fuels they supply for use in 
California meets the LCFS CI benchmarks for each annual compliance period. A deficit generator meets its 
compliance obligation by ensuring that the amount of credits it earns or otherwise acquires from another 
party is equal to, or greater than, the deficits it has incurred. 

The LCFS baseline fuels are (1) reformulated gasoline mixed with corn-derived ethanol at 10 percent by 
volume, and (2) low sulfur diesel fuel. The lower carbon fuels may be ethanol, biodiesel, renewable diesel 
or blends of these fuels with gasoline or diesel as appropriate. Compressed natural gas, biogas and 
liquefied natural gas are also low carbon fuels. Hydrogen and electricity are also low carbon energy 
sources for vehicles and result in significant reductions of GHGs when used in fuel cell or electric vehicles 
due to vehicle power train efficiency improvements over conventionally fueled vehicles. As such, these 
fuels are included in the LCFS as low CI options. Other fuels may be used to meet the standards and are 
subject to meeting existing requirements.  

The CI benchmark standards had a “back-loaded” trajectory for 2010 through 2020 to reach a 10 percent 
overall CI reduction. There are more reductions required in the last five years, than in the first five years, 
to allow for the development of advanced fuels and vehicles. This approach also allowed excess credits 
to be generated early in the program which are then available for use in the more stringent future years.  

In September 2018, the CARB extended the LCFS program to 2030, making significant changes to the 
design and implementation of the program including a doubling of the CI reduction to 20 percent by 2030. 
The extension also added new crediting opportunities to promote ZEV adoption, alternative jet fuel, 
carbon capture and sequestration, and advanced technologies to achieve deep decarbonization in the 
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transportation sector. It is anticipated that compliance with the LCFS will be based on a combination of 
strategies involving lower carbon fuels and more efficient, advanced-technology vehicles. 

California Cap-and-Trade Program 

Initially authorized by the California Global Warming Solutions Act of 2006 (AB 32), and extended through 
the year 2030 with the passage of AB 398 (California Legislative Council Bureau 2017), the California 
Cap-and-Trade Program is a core strategy that the state is using to meet its GHG reduction targets for 
2020 and 2030, and ultimately achieve an 80 percent reduction from 1990 levels by 2050. The CARB 
designed and adopted the California Cap-and-Trade Program to reduce GHG emissions from “covered 
entities” (e.g., electricity generation, petroleum refining, cement production, and large industrial facilities 
that emit more than 25,000 MT CO2e per year), setting a firm cap on statewide GHG emissions and 
employing market mechanisms to achieve reductions. Under the Cap-and-Trade Program, an overall limit 
is established for GHG emissions from capped sectors. The statewide cap for GHG emissions from the 
capped sectors commenced in 2013. The cap declines over time. Facilities subject to the cap can trade 
permits to emit GHGs.  

Up to 8 percent of a covered entity’s compliance obligation can be met using carbon offset credits, which 
are created through the development of projects, such as renewable energy generation or carbon 
sequestration projects, that achieve a reduction of emissions or an increase in the removal of carbon from 
the atmosphere from activities not otherwise regulated, covered under the cap, or resulting from 
government incentives. Offsets are verified reductions of emissions whose ownership can be transferred 
to others. As required by AB 32, any reduction of GHG emissions used for compliance purposes must be 
real, permanent, quantifiable, verifiable, enforceable, and additional. Offsets used to meet regulatory 
requirements must be quantified according to CARB-adopted methodologies, and the CARB must adopt a 
regulation to verify and enforce the reductions. The criteria developed will ensure that the reductions are 
quantified accurately and are not double counted within the system (CARB 2009a). 

If California’s direct regulatory measures reduce GHG emissions more than expected, the Cap-and-Trade 
Program will be responsible for relatively fewer emissions reductions. If California’s direct regulatory 
measures reduce GHG emissions less than expected, the Cap-and-Trade Program will require relatively 
more emissions reductions. In other words, the Cap-and-Trade Program can be adaptively managed by 
the state to ensure achievement of California’s 2020 and 2030 GHG emissions reduction mandates, 
depending on whether other regulatory measures are more or less effective than anticipated. 

2016 Mobile Source Strategy 

Mobile sources are responsible for approximately 50 percent of the state’s GHG emissions. The CARB’s 
Mobile Source Strategy 2016 outlines “a mobile source strategy that simultaneously meets air quality 
standards, achieves GHG emission reduction targets, decreases toxics health risk, and reduces 
petroleum consumption from transportation emissions over the next fifteen years” (CARB 2016, p. 5). 

The Mobile Source Strategy 2016 identifies strategies for transportation infrastructure and vehicles, and 
includes objectives for transportation fuels. For passenger vehicles, the Mobile Source Strategy 2016 
notes that a “large portion of the liquid fuels for combustion engine vehicles will also need to be sourced 
from renewable feedstock” (CARB 2016, p. 7). For heavy-duty vehicles, the strategy “calls for internal 
combustion engine technology that is effectively 90 percent cleaner than today’s current standards, with 
clean, renewable fuels comprising half the fuels burned” (CARB 2016, p. 7). 

The Mobile Source Strategy 2016 includes a section on the “Importance of Renewable Fuels.” One of the 
opportunities to meet the state’s goal to reduce petroleum use “is for fuel providers to sell diesel with 
incrementally higher blends of advanced renewable fuels, which will support the Low Carbon Fuel Standard 
and ensure sufficient volumes of advanced renewable fuels are available.” The Mobile Source Strategy 
2016 states: “Because the mobile sector will continue operating on internal combustion engines for some 
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time, it is critical that the fuels consumed in these vehicles contribute to the emission reductions needed to 
meet our 2031 air quality and 2030 climate and petroleum reductions goals” (CARB 2016, p. 152).  

California Mandatory Reporting of Greenhouse Gas Emissions 

The CARB originally developed this reporting regulation pursuant to the California Global Warming 
Solutions Act of 2006 (AB 32). The Board adopted this reporting regulation in December 2007, and 
adopted additional modifications in December 2010, September 2012, October 2013, September 2014, 
July 2017 and lastly in March 2019. The data submitted by reporters under the reporting regulation allow 
to track the emissions from reporting entities over time, demonstrating the progress in reducing GHG 
emissions. The approved amendments clarify existing calculation and reporting requirements, ensure full 
accounting of emissions from electricity imports, and support the Cap-and-Trade program. 

California Sustainable Freight Action Plan 

California Sustainable Freight Action Plan, available since July 2016, includes strategies to improve 
freight efficiency and transition to zero emission freight handling technologies. It includes goals to achieve 
25-percent improvement of freight system efficiency by 2030, to deploy over 100,000 freight vehicles and 
equipment capable of zero emission operation by 2030, and maximize near-zero emission freight vehicles 
and equipment powered by renewable energy by 2030 (Brown 2016). In addition, from one of the plan 
goals, the At-Berth Regulation was amended on December 30, 2020, expanding its requirements to 
include auto carriers (roll-on/roll-off vessels) and tanker ships to control hoteling emissions at-berth 
starting in 2027 at Northern California terminals. Even though this regulation is meant to curtail local 
criteria pollutant emissions, it may have some co-benefits for reducing GHGs if controlled in conjunction 
with renewable-based electricity. 

Regional 

Bay Area Air Quality Management District Clean Air Plan 

The BAAQMD and other air districts prepare clean air plans in accordance with the state and federal 
CAAs. On April 19, 2017, the BAAQMD Board of Directors adopted the Final 2017 Clean Air Plan (Spare 
the Air, Cool the Climate), an update to the 2010 Clean Air Plan (BAAQMD 2010). The Final 2017 Clean 
Air Plan is a comprehensive plan that focuses on the closely related goals of protecting public health and 
protecting the climate. Consistent with the state’s GHG reduction targets, the plan lays the groundwork for 
a long-term effort to reduce Bay Area GHG emissions 40 percent below 1990 levels by 2030 and 80 
percent below 1990 levels by 2050 (BAAQMD 2017a).  

The Final 2017 Clean Air Plan includes a wide range of proposed control measures to reduce 
combustion-related activities, decrease fossil fuel combustion, improve energy efficiency, and decrease 
emissions of potent GHGs. The plan contains 85 measures to address reduction of GHGs and several 
criteria air pollutants and air toxics. The control measures are categorized based on the economic sector 
framework including stationary sources, transportation, energy, buildings, agriculture, natural and working 
lands, waste management, and water measures. 

The Final 2017 Clean Air Plan also includes a Refinery Emissions Reduction Strategy, consisting of at 
least 12 control measures designed to reduce refinery GHGs and other criteria pollutant emissions. 
Among the components of this strategy is a reduction in criteria air pollutant emissions by 20 percent from 
oil refineries, as well as a 20 percent reduction in health risk to local communities, which should show 
some co-benefits for GHGs.  
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The Final 2017 Clean Air Plan also references need for renewable fuels, and states the following:  

Oil Companies Will Transform to Clean Energy Companies. By 2050, Bay Area industries 
will need to be powered by renewable electricity wherever feasible with renewable fuels 
making up the difference, the carbon-intensity of products manufactured in the region will 
need to be greatly reduced, and a significant percentage of the light-duty vehicle fleet will 
be hybrid electric or fully battery-powered. In response to decreasing demand for 
gasoline and diesel, oil companies will need to reorient their focus to the production of 
renewable energy and biofuels, while perhaps continuing to provide hard-to-replace or 
specialty fuels (e.g., jet fuel) (BAAQMD 2017a, p. 10). 

BAAQMD CEQA Air Quality Guidelines 

The BAAQMD CEQA Air Quality Guidelines were prepared to assist in the evaluation of air quality 
impacts of projects and plans proposed within the Bay Area. The guidelines provide recommended 
procedures for evaluating potential air impacts during the environmental review process, consistent with 
CEQA requirements, and include recommended thresholds of significance, mitigation measures, and 
background air quality information. The guidelines also include recommended assessment methodologies 
for air toxics, odors, and GHG emissions. In June 2010, the BAAQMD’s Board of Directors adopted 
CEQA thresholds of significance and an update of the CEQA Guidelines, which included significance 
thresholds for GHG emissions based on the emission reduction goals for 2020 articulated by the State 
Legislature in AB 32. Permitted stationary source emissions of GHGs are subject to a 10,000-MT-per-
year significance threshold. This is based upon a determination that approximately 95 percent of all GHG 
emissions from new permit applications for stationary sources in the San Francisco Bay Area would be 
captured by this threshold. In May 2017, the BAAQMD published a new version of the Guidelines, which 
included no changes to the quantitative GHG thresholds, but presented them as guidance and 
recommended that lead agencies consider the information to develop their own thresholds of significance 
(BAAQMD 2017b). 

Contra Costa County General Plan 

As of March 2021, Contra Costa County is in the process of updating its general plan, referred to as 
Envision Contra Costa 2040. The Conservation Element of the existing general plan contains an air quality 
resources discussion (Section 8.14 of the general plan) that identifies general goals and policies designed to 
address air pollution. The goals and policies tend to focus on improvements to the transportation system, 
reducing long-distance commuting, encouraging and supporting non-auto transportation, and reducing 
future land use conflicts related to air pollution (Contra Costa County 2010). Although Section 8.14 of the 
general plan appears to be geared toward criteria pollutants, such as ozone and particulate matter, 
implementation of the stated goals and policies also benefit efforts to reduce GHG emissions. 

Contra Costa County Climate Action Plan 

In May 2005, the Board of Supervisors convened department heads in a Climate Change Working Group 
to identify existing county activities and policies that could potentially reduce GHG emissions. The Climate 
Change Working Group comprises the Agricultural Commissioner, the Director of Conservation and 
Development and the Deputy Director of the Building Inspection Division, General Services, Health 
Services, and Public Works. In February 2007, the Board of Supervisors approved a resolution to join 
Local Governments for Sustainability and to conduct a GHG emissions inventory of Contra Costa 
County’s countywide and municipal emissions. In December 2008, the Contra Costa County Municipal 
CAP was adopted specifically for the county’s municipal operations. 

In December 2015, the County Department of Conservation and Development completed and released a 
CAP (Contra Costa County 2015). The CAP identifies specific measures on how the county can achieve a 
GHG reduction target of 15 percent below baseline levels by the year 2020. The CAP also lays the 
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groundwork for achieving long-term state GHG reduction goals for 2035. The CAP is intended to meet the 
expectations of the BAAQMD as a Qualified GHG Reduction Strategy. The CAP contains a development 
checklist to be used to evaluate a project’s consistency. Acknowledging that local governments have little 
influence or control over energy use at or emissions from large stationary sources, the CAP excluded 
their emissions from its purview, instead citing California’s “cap-and-trade” program as designed to 
reduce those emissions (Contra Costa County 2015). 

4.8.3 Significance Criteria 
Based on CEQA Guidelines Sections 15064.4 and 15064.7(c), as well as Appendix G, a project would 
cause adverse impacts associated with GHG emissions if it would: 

a. Generate GHG emissions, either directly or indirectly, that may have a significant impact on the 
environment; or 

b. Conflict with an applicable plan, policy, or regulation adopted for the purpose of reducing the 
emissions of GHGs. 

Appendix G of the CEQA Guidelines encourages lead agencies to rely on the specialized air quality 
expertise of regional air agencies such as the BAAQMD. The BAAQMD presents its thresholds of 
significance along with methods for evaluating compliance in its CEQA Guidelines (BAAQMD 2017b). The 
BAAQMD’s threshold of significance for evaluating the significance of GHGs from industrial sources is 
quantitative: 

• Will the project result in more than 10,000 MT of CO2e per year?  

This is based upon a determination that approximately 95 percent of all GHG emissions from new permit 
applications for stationary sources in the San Francisco Bay Area would be captured by this threshold. 
The BAAQMD determined that project emissions below this level “would not be expected to substantially 
conflict with existing California legislation adopted to reduce statewide GHG emissions needed to move 
us toward climate stabilization” (BAAQMD 2017b). 

The BAAQMD does not provide a quantitative significance threshold for GHG emissions from 
construction. The BAAQMD recommends that the determination of significance be based on meeting 
AB 32 reduction goals. It also identifies specific BMPs, including: using alternative fueled (e.g., biodiesel, 
electric) construction vehicles/equipment of at least 15 percent of the fleet; using local building materials 
of at least 10 percent; and recycling or reusing at least 50 percent of construction waste or demolition 
materials. The BAAQMD also identifies that sources of construction-related GHG emissions include 
exhaust and recommends that the same exhaust-related measures provided for criteria air pollutants 
should be followed to reduce construction related GHG emissions. These measures principally include: 
reduced consumption of diesel fuel (i.e., reduced idling times) and reduction of construction waste (i.e., 
recycling or reusing construction waste and demolition materials). 

The measures identified by the BAAQMD are consistent with Climate Change Scoping Plan measures to 
reduce GHG emissions. Moreover, in the absence of a quantitative significance threshold for construction, 
the significance threshold for annual operational GHG emissions for stationary sources, 10,000 MT of 
CO2e per year, is also applied to assess the significance of annual construction GHG emissions. Unlike 
operational emissions, construction emissions do not occur continuously over the lifetime of a project. 
Rather, construction emissions are temporary emissions that are spread over the construction period. 
Thus, the application of the operational GHG emissions significance threshold for construction emissions 
is conservative because they are limited in duration. 
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4.8.4 CEQA Baseline 
Baseline conditions reflect the 2019 operation and maintenance of the Rodeo Refinery and Santa Maria Site 
as petroleum refineries, including operation and maintenance activities. The baseline setting also includes 
the applicable regulatory framework to protect environmental resources, which are described above.  

4.8.4.1 Approach to Analysis 

GHG emissions related to the Project are evaluated statewide pursuant to CEQA guidelines. 
Nevertheless, GHG emissions for the different Project sites are described below. Details of input data, 
calculations, and assumptions used to determine construction emissions and Project-related emissions 
for the rail operations, truck operations, marine operations and electrical usage, can be found in 
Attachment A of Appendix B, Air Quality and Greenhouse Gas Emissions Technical Data. For details on 
emissions related to facility stationary sources, refer to Attachment B of the same report. 

Construction GHGs Estimates 

Construction of the Project would include the repurposing of the existing refinery equipment, adding new 
equipment to the Rodeo Site, demolition of the Santa Maria Site, decommissioning of Pipeline Sites and 
demolition of the Carbon Plant.  

Rodeo Refinery Construction and Demolition 

The Project would involve construction and demolition activities at the Rodeo Site as described in 
Section 3.12, Site-Specific Construction and Demolition, that would occur in phases over a period of 
approximately 21 months and is assumed to begin as early as the first quarter of 2022. All demolition and 
construction associated with the Rodeo Refinery would occur within its boundaries (except for one 
laydown area). All demolition and construction would be conducted in accordance with established 
procedures and BMPs and with applicable regulations and permits. Soil and construction debris 
generated by construction activities would be either re-used onsite or transported offsite for recycling or 
disposal as appropriate.  

Construction and demolition activities would involve diesel-powered off-road construction equipment such 
as loaders, earthmovers, cranes, and concrete trucks, and lighter-duty equipment such as welders and 
compressors, some of which would also be diesel-powered. The use of diesel-powered off-road 
construction equipment and on-road trucks would result in emissions of GHGs from engine exhaust 
during the construction period. Construction would employ up to 500 workers at a time who would 
commute daily to and from the construction site mostly by means of private gasoline passenger vehicles; 
the construction workforce is expected to be drawn from the greater East Bay region, within a one-hour 
commute distance. Hauling trucks trips would range from a daily minimum of 10 round trips to a daily 
maximum of 165 round trips during the construction period. During construction, a period of increased 
vessel traffic would occur, and therefore, concurrent emissions from incremental vessel traffic are counted 
toward the Rodeo Site construction total. 

Annual construction-related GHG exhaust emissions that would result from the proposed construction and 
demolition activities at the Rodeo Site, demolition of the Carbon Plant Site are summarized in 
Section 4.8.5, Direct and Indirect Impacts of the Proposed Project. 

Santa Maria Site and Pipeline Sites 

Demolition activities at the Santa Maria site would involve use of off-road construction equipment and on-
road vehicles which produce GHG emissions. Emissions from these activities were calculated using 
emission factors from CalEEMod and activity estimates from Phillips 66. Demolition at the Santa Maria 
Site was assumed, for purposes of emissions calculations only, to occur over a 1-year period. 
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In addition, emissions associated with removal of material from tanks and segments of pipeline 
connecting the Santa Maria Site and the Rodeo Refinery (i.e., Pipeline Sites) are included in the 
construction activity emissions estimates shown in Section 4.8.5, Direct and Indirect Impacts of the 
Proposed Project. 

Operational GHGs Estimates 

Operational emissions from the Project would occur at the Rodeo Site and the Marine Terminal and along 
rail lines, roadways, and ship traffic lanes leading to and from the Project. Existing operations at the 
Carbon Plant and the Santa Maria Site would cease, and upon completion of demolition activities, GHG 
emissions at the Carbon Plant, Santa Maria Site, and along the Pipeline Sites would be eliminated. In 
addition, operations of the adjacent third-party plant operator Air Liquide, which supplies hydrogen for the 
refinery operations, may indirectly increase due to the Project and therefore, its emissions are included in 
the evaluation against significance criteria. For analysis purposes only, the emissions were calculated 
assuming Project operations would commence in 2024. Annual emissions from operation of the Project 
are summarized in Section 4.8.5, Direct and Indirect Impacts of the Proposed Project. 

Stationary Sources 

Implementation of the Project would result in both increases and decreases in GHG emissions from the 
new or changed Project components at the Rodeo Refinery, and result in an overall net decrease in GHG 
emissions for stationary sources. Changes to individual units and processes are summarized in Chapter 
3, Project Description. The Project includes the cessation of operations at the Carbon Plant and of the 
crude handling units, sulfur recovery unit, reformer, and isomerization unit. As a result of the Project, 
several process units would become idle (i.e., not operational) and therefore no longer produce 
emissions; however, the current emissions analysis is conservatively not taking credit for idle units and 
assumes 2019 emissions remain constant for units for which the permit is maintained. Even with GHG 
emissions from idled units included in the Project total, GHG emissions from stationary sources from the 
Project would generate fewer GHG emissions than during the 2019 baseline. Detailed emissions 
associated with each of these process units can be found in Attachment B of Appendix B, Air Quality and 
Greenhouse Gas Emissions Technical Data. 

On-Road Vehicles 

On-road vehicles coming to the Rodeo Site consist of heavy-duty diesel trucks and light duty worker 
vehicles. Truck related activity including roundtrips and mileage data are summarized in Attachment A of 
Appendix B, Air Quality and Greenhouse Gas Emissions Technical Data. All trucks were assumed to be 
diesel fueled. GHG emissions from diesel engines were calculated based on expected truck traffic related 
to refinery deliveries and waste by-products, expected trip lengths within California, and emission rates. 
Passenger vehicles are not expected to change as a result of the Project because the number of workers 
would not change with the Project. Therefore, GHG emissions from passenger vehicles are not estimated 
(although one can reasonably assume that future and ongoing passenger vehicle fleet turnover results in 
a net reduction of GHG emissions from passenger vehicles due to the more stringent CAFE standards 
imposed on newer passenger vehicle fleets). 

The Carbon Plant and Santa Maria Site existing conditions include truck traffic related to their operation. 
Because these facilities would be removed as a result of the Project, the GHG emissions related to these 
activities would cease. Overall, truck emissions are expected to decrease due to reduced truck traffic 
during the operation of the Project. 
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Marine Traffic 

Marine sources at the Rodeo Site consist of tugs, barges, ATBs, and tanker vessels moving feedstock and 
product through the Marine Terminal. Emissions related to marine traffic result from vessel engine exhaust 
during hoteling at-berth, transit across the San Francisco Bay, and anchorage events throughout the year. 
More details on vessel emissions inputs and assumptions are included in Attachment A of Appendix B, Air 
Quality and Greenhouse Gas Emissions Technical Data. Vessel traffic, based on the 3-year baseline 
average of 2017 through 2019, consisted of 80 tankers and 90 barges, and is expected to increase to an 
estimated 201 tankers and 161 barges at full operation, resulting in an increase in marine vessel GHG 
emissions. In addition, visits of large tankers (Panamax, Suezmax) as compared to the baseline would be 
reduced during the Project, and the change in vessel mix from the baseline would likely result in lower 
emissions on an individual-call basis. Overall, however, it is expected that marine vessel annual mass GHG 
emissions would increase during operation of the Project due to increased vessel traffic.  

Rail Operations 

GHG emissions from rail is summarized in Attachment A of Appendix B, Air Quality and Greenhouse Gas 
Emissions Technical Data. Rail emissions were calculated based on yearly linehaul movements at each 
site, expected trips by California rail route, and gallons per ton-mile emission rates. 

Rail sources at the Rodeo Site consist of linehaul locomotive moving butane railcars during the baseline, 
and linehaul locomotives moving feedstock railcars during the Project. For the baseline, GHG emission 
estimates are based on 2019 actual destination and counts of railcars to/from Rodeo Site across 
California. For the Project, the number of linehaul movements is expected to remain the same, but the 
number of railcars is expected to increase from 4.7 railcars per day in 2019 to a maximum of 16 railcars 
per day during the Project, resulting in an increase in emissions related to increased annual ton-miles. 
The Carbon Plant and Santa Maria Site had rail operations during the 2019 baseline. Because the Project 
would remove those facilities, GHG emissions related to these activities would cease. 

Indirect Emissions from Electricity Consumption 

The main source of electricity at the Rodeo Site is the Cogeneration Plant with some fractional supply of 
electricity from the PG&E grid. The Carbon Plant also produces surplus electricity for use in its coking 
process and export to PG&E, therefore making the Rodeo Refinery in 2019 a net exporter of electricity. 
The Santa Maria Site is a net consumer of electricity under existing conditions. Operation of the Project 
would result in decreases in the consumption of electricity, relative to the baseline, primarily as a result of 
the closure of the Santa Maria Site and the reduced energy demands of the Project’s refining process. 
However, due to the closure of the Carbon Plant, the Project would become a net importer of electricity 
from PG&E, rather than a next exporter to PG&E. GHG emissions related to electricity generated onsite 
are captured under stationary source/facility emissions; however, indirect emissions from electricity 
purchases are calculated from electrical megawatt-hours consumption along with USEPA Emissions and 
Generation Resource Integrated Database emission factors, which are site specific. Details on emissions 
from indirect electricity consumption are summarized in Attachment A of Appendix B, Air Quality and 
Greenhouse Gas Emissions Technical Data. 

4.8.5 Direct and Indirect Impacts of the Proposed Project 
Table 4.8-3 presents a summary of the potential GHG emissions impacts, as well as significance 
determinations for each impact.  
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Table 4.8-3. Summary of Impacts 

Impact 
Significance Determination 

LTS LTSM SU 

Impact 4.8-1. Construction of the Project would not result in emissions of GHG that could contribute to global 
climate change. 

Rodeo Refinery and Santa Maria    

Construction/Demolition Including Transitional Phasea ✔   

Impact 4.8-2. Project operations would decrease emissions of GHG that could contribute to global climate change. 

Rodeo Refinery, Santa Maria Site and Pipeline Sites    

Operation and Maintenance ✔   

Impact 4.8-3. GHG emissions associated with the Project would not conflict with GHG reduction plans and policies. 

Rodeo Refinery and Santa Maria Site    

Construction/Demolition, Including Transitional Phasea ✔   

Rodeo Refinery, Santa Maria Site and Pipeline Sites 

Operation and Maintenance ✔   

Notes: LTS = Less than significant, no mitigation proposed  
LTSM = Less-than-significant impact with mitigation 
SU = Significant and unavoidable 

a. Transitional phase applies only to Rodeo Refinery 

IMPACT 4.8-1 

a. Would the Project generate GHG emissions, either directly or indirectly, that may have a 
significant impact on the environment? 

Construction of the Project would not result in emissions of GHGs that could contribute to global 
climate change. 

Construction/Demolition: Less Than Significant, No Mitigation Proposed 
Construction of the Project would occur over a period of approximately 21 months. It is estimated that 
several pieces of off-road equipment, including pile drivers, tractors, graders, dozers, scrapers, and 
water trucks, would be required between 1 and 8 hours per day, depending on the specific equipment 
type and construction activity, to construct the Project features at the Rodeo Site and to demolish the 
Carbon Plant and the Santa Maria Site. 

In addition to the off-road equipment, on-road truck trips would be required to deliver/remove 
materials and equipment to the construction sites as well as to transport workers to and from the 
construction sites. A 7-month period of increased vessel traffic to the Marine Terminal would occur 
during the Transitional Phase of construction, and those incremental marine vessel emissions are 
counted toward the Rodeo Site construction total during the year in which the 7-month period occurs. 

Yearly estimates of Project construction CO2e emissions are listed in Table 4.8-4. Total construction 
GHG emissions amortized over a 30-year period (assumed life of the Project) would represent 
approximately 481 MT per year of CO2e. The BAAQMD CEQA Guidelines do not have thresholds of 
significance for GHG emissions during construction. However, the San Luis Obispo County APCD, 
where the Santa Maria Site is located, evaluates construction GHG emissions based on amortized 
construction estimates combined with annual operational emissions. The net Project operational 
emissions (Project minus baseline) combined with the amortized construction emissions is compared 
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to operational thresholds of 10,000 MT for projects involving stationary sources. The net Project 
emissions reduction of 24,077 MT (Table 4.8-5) plus amortized construction GHG emissions of 
481 MT results in a GHG reduction, which is are below the 10,000 MT thresholds. Therefore, the 
impact associated with GHG emissions generated during construction would be less than significant. 

Table 4.8-4. Statewide Project Construction GHG Emissions (2019) 

Phases/Project Components 

Annual Emissions (metric tons/yr) 

CO2 CH4 N2O CO2e 

2022a 

Construction at Rodeo Site 

OFFROAD 725 0.029 0.006 728 

ONROAD 6,618 0.017 0.907 6,889 

Year 1 Total 7,343 0.046 0.913 7,617 

2023a 

Construction at Rodeo Site 

OFFROAD 985 0.040 0.008 989 

ONROAD 1,833 0.008 0.190 1,890 

Marine terminal increased traffica 2,902 0.027 0.189 2,915 

Santa Maria Site Shutdown and Demolition 

Decommissioning and Demolition 855 0.227 0.000 860 

Carbon Plant Demolition 

OFFROAD 108 0.030 0 109 

ONROAD 49 0.002 0 49 

Year 2 Total 6,732 0.333 0.387 6,812 

Total Amortized Construction Emissions 
(over 30 years) 470 0.013 0.043 481 

Notes:  
a. Construction would not take place at the Marine Terminal; however, concurrent with the Project construction period, Marine 

Terminal traffic would increase above baseline due to shutdown of Pipelines Sites for a 7-month period, and therefore, related 
emissions from incremental vessel activity is conservatively included as part of the construction period total emissions. 

b. Construction years only represent the earliest time when activities could start. More specific timing will be determined at a 
later date. 

Pursuant to air quality mitigation (Mitigation Measure AQ-2), the Project would require construction 
contractors to implement the applicable basic control measures from the Air District (BAAQMD 
2017b), which may have some co-benefits for GHGs, further decreasing emissions. These include: 

• Idling times shall be minimized either by shutting equipment off when not in use or 
reducing the maximum idling time to 5 minutes (as required by the California airborne 
toxics control measure, CCR Title 13, Section 2485). Clear signage shall be provided for 
construction workers at all access points. 

• All construction equipment shall be maintained and properly tuned in accordance with 
manufacturer’s specifications.  

• All equipment shall be checked by a certified mechanic and determined to be running in 
proper condition prior to operation.  
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Rodeo Refinery and Carbon Plant 

The Project would involve construction and demolition activities at the Rodeo Refinery and Carbon 
Plant as described in Project Description Section 3.10, Overall Project Construction/Demolition 
Phase, that that would occur in phases over a period of approximately 21 months and are assumed to 
begin as early as the first quarter of 2022. A later start date would result in lower construction 
emissions because statistically newer, more fuel-efficient equipment and vehicles would be used. All 
demolition and construction associated with the Rodeo Refinery and Carbon Plant would occur within 
facility boundaries (except for one laydown area) and would be conducted in accordance with 
established procedures and BMPs and with applicable regulations and permits. Soil and construction 
debris generated by construction activities would be either re-used onsite or transported offsite for 
recycling or disposal as appropriate. Scrap metal would be hauled away to an offsite recycling facility.  

Construction and demolition activities would involve diesel-powered heavy equipment such as 
loaders, excavators, cranes, and concrete trucks, and lighter-duty equipment such as welders and air 
compressors, some of which would also be diesel-powered. The use of diesel-powered off-road 
construction equipment and on-road heavy-duty trucks would result in emissions of GHGs from 
engine exhaust comprising mainly CO2, CH4, and N2O. Construction would employ up to 500 workers 
at a time who would commute daily to and from the construction site mostly by means of gasoline-
powered private passenger vehicles and light-duty trucks; the construction workforce is expected to 
be drawn from the greater East Bay region, within a one-hour commute distance. Hauling trucks 
would travel a minimum daily of 10 round trips and a maximum daily of 165 round trips during the 
construction and site preparation phase tentatively from May 2022 through June 2023. 

Annual construction-related GHG emissions that would result from the proposed construction and 
demolition activities at the Rodeo Refinery are shown in Table 4.8-4.  

Project construction exhaust GHG emissions for activities at the Rodeo Refinery and Carbon Plant 
were found to be less than significant under the BAAQMD 10,000 MT CO2e per year threshold for 
industrial sources, including those related to background Marine Terminal incremental traffic during 
construction period (Transitional Phase). 

Transitional Phase  
The Construction/Demolition Phase includes a 7-month period within the overall schedule, during 
which there would be an increase in deliveries and processing of crude oil and gas oil feedstocks by 
vessels, resulting in increased vessel traffic at the Marine Terminal compared to baseline conditions. 
During the Transitional Phase, vessel calls would be more frequent than under baseline conditions, 
approximately 96 tankers and 92 ATBs; however, this condition would be temporary. These vessels 
would produce exhaust emission GHGs including CO2, CH4, and N2O; however, aggregated GHG 
emissions would nevertheless be under the BAAQMD 10,000 MT CO2e per year threshold for 
industrial sources. 

Santa Maria Site 

Decommissioning and demolition activities at the Santa Maria site (collectively, “construction 
activities”) would involve use of off-road construction equipment and on-road vehicles that produce 
exhaust emission GHGs including CO2, CH4, and N2O. Construction would occur over an estimated 
1-year period assumed for purposes of emissions calculations. Following decommissioning and 
demolition of the Santa Maria site, emissions would permanently cease. There are no future plans for 
this site. 

Because aggregated GHG emissions from Project construction would be below the BAAQMD 
10,000 MT CO2e per year threshold for industrial sources, the impact would be less than significant, 
and no mitigation would be required. 
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Pipeline Sites 

The pipeline sites would involve only cleaning-out and abandoning in-place activities without 
extensive use of heavy equipment and on road vehicles. Construction would occur over an estimated 
1-year period and GHG emissions would be essentially de minimis compared to construction 
activities elsewhere. Following decommissioning and decommissioning of the pipeline sites, 
emissions would permanently cease. There are no future plans for these sites. 

Impact Summary 

On a statewide basis, impacts from decommissioning and demolition of the Santa Maria site (as 
construction activities) in San Luis Obispo County would be additive with impacts in Contra Costa 
County and de minimis impacts from decommissioning and decommissioning of the Pipeline Site in 
multiple counties would be additive with impacts in Contra Costa County. Because aggregated GHG 
emissions from Project construction would be below the BAAQMD 10,000 MT CO2e per year threshold 
for industrial sources, the impact would be less than significant, and no mitigation would be required. 

Aggregated construction/demolition and Transitional Phase GHG impacts across Contra Costa 
County, San Luis Obispo County, Santa Barbara County, and the San Joaquin Valley would be below 
the BAAQMD 10,000 MT CO2e per year threshold for industrial sources. Thus, the impact would be 
Less than Significant, and no mitigation would be required. 

Mitigation Measure: None Required 

IMPACT 4.8-2 

Project operations would decrease emissions of GHGs that could contribute to global 
climate change. 

Operation and Maintenance: Less Than Significant, No Mitigation Proposed 
Rodeo Refinery 

As part of the Project, new operational units would be installed, and existing units would be idled or 
become non-operational, particularly the existing crude processing units, described in Chapter 3, 
Project Description. Renewable feedstocks for the Project would arrive primarily by tanker, barge, and 
railcar. Future vessel traffic would be greater during the Project than under baseline conditions, and 
the mixture of vessel sizes and types would likely be different than under baseline conditions. For the 
Project, the rail emissions would increase due to higher numbers of railcars than under the baseline. 
Because the Project would demolish the Carbon Plant, there would be no operational GHG emissions 
at that facility. The Project would also eliminate GHG emissions from operation of the Santa Maria 
Site and Pipeline Sites.  

Project GHG emission increases and reductions are summarized in Table 4.8-5. Relative to baseline 
emissions, the Project would result in decreases in annual GHG emissions and therefore have a 
beneficial impact with regard to GHG emissions. The CEQA impact evaluation in Table 4.8-5 does 
not include the Santa Maria and Pipeline GHG reductions and therefore underestimates the GHG 
decrease when compared to the actual decrease of GHG emissions that would occur statewide due 
to the Project. Project emissions changes statewide are included for informational purposes. 
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Table 4.8-5. Total Annual Project Operational GHG Emissions 

Source  

Emissions (metric tons/yr) 

CO2 CH4 N2O CO2e 

Rodeo Renewed Project Emissions         

Ocean Going Vessels and Harbor Craft 26,195  0.28  1.53  26,657  

Rail 8,119  0.64  0.20  8,195  

Trucks 2,720  0.00  0.43  2,847  

Facility Stationary Sources 1,069,772  84.51  10.79  1,075,100  

Electricity 1,180  0.41  0.09  2,889  

Total Operational  1,109,661  85.84  13.04  1,115,689  

Air Liquide H2 Plant 1,031,689 -- -- 1,031,689  

Total Operational with Air Liquide 2,141,350  85.84  13.04  2,147,378  

CEQA Impact Evaluation     

Baseline Emissions within BAAQMD 2,165,272 93.54 13.69 2,171,455  

Project Minus CEQA Baseline    -24,077 

Significance Threshold    10,000  

Exceeds Threshold?    No 

Statewide Impact Evaluation (Informational only)     

Baseline Emissions Statewide 2,345,107  112  16  2,352,284  

Project Minus Statewide Baseline    -204,905 

Notes: Rodeo Refinery includes emissions from Rodeo Site and Carbon Plant. 
Facility emissions GHG reporting for 2019 is based on 21 GWP for CH4 and a 310 GWP for N2O. Based on CARB 
reporting, it is expected to change to 25 and 298 respectively for reporting years 2021 and forward. Therefore, 
Project facility emissions are based on 25 GWP for CH4 and a 298 GWP for N2O. 
The GHG emissions for the Air Liquide hydrogen plant are not reduced to reflect the offset provisions of the 
Settlement Agreement between ConocoPhillips Company and the Attorney General of California, dated 
September 10, 2007, and amended May 25, 2010.  
Air Liquide CO2e emissions assumed to be entirely CO2 as breakdown for CH4 and N2O is not available. 

Impact Summary 

Because the estimated GHG operational emissions are below the threshold, the impact associated 
with operational GHG emissions from the Project would be less than significant. 

Mitigation Measure: None Required 
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IMPACT 4.8-3 

b. Would the Project conflict with an applicable plan, policy, or regulation adopted for the 
purpose of reducing the emissions of GHG? 

GHG emissions associated with the Project would not conflict with GHG reduction plans and policies. 

Project Operations: Less Than Significant, No Mitigation Proposed 
The Project was evaluated for consistency with the following plans, policies, and regulations, which 
are described in Section 4.8.2.4, Regulatory Setting:  

• AB 32 (California Global Warming Solutions Act of 2006), SB 32/AB 197/AB 398, including: 

− Climate Change Scoping Plan 

− Mandatory GHG emissions reporting regulations 

− LCFS 

− California Cap-and-Trade program 

− Mobile Source Strategy 

• BAAQMD Clean Air Plan 

• Contra Costa County General Plan  

• Contra Costa County CAP  

• EO S-3-05. 

Assembly Bill 32 and Subsequent Legislation 

The key measure of AB 32 and related subsequent legislation (SB 32 and AB 197) is the requirement 
to reduce statewide GHG emissions to 1990 levels by 2020 and to 40 percent below 1990 levels by 
2030. Although this legislation is not directly applicable to project-level CEQA analyses, the Project 
would be consistent with this mandate to reduce GHG emissions by maintaining no net increase in 
GHG emissions as a result of the Project. 

AB 32 also required the adoption of discrete Early Action Items (CARB 2007), which resulted in the 
development of the LCFS, the SmartWay Truck Efficiency Regulation, and the Goods Movement 
Emission Reduction Program’s VSR, among other things. Further, AB 32 required the development of 
a Climate Change Scoping Plan for achieving the necessary GHG reductions in a technologically and 
economically feasible manner, the adoption of a mandatory GHG emissions reporting regulation, and 
the establishment of a market-based declining emission limit program (i.e., the Cap-and-Trade 
program). In 2017, AB 398 directed the CARB to update the Climate Change Scoping Plan and to 
extend the life of the Cap-and-Trade program through 2030.  

Climate Change Scoping Plan 

The 2008 Scoping Plan and its 2014 and 2017 updates provide direction to reduce GHG emissions to 
the levels mandated by state legislation and several state EOs. The 2017 Scoping Plan Update 
evaluates key sectors, and relevant to the Project are both “Industry” and “Transportation 
Sustainability.” In the discussion for Industry, the 2017 Scoping Plan Update recognizes the need to 
support California’s economy, and the reduction of GHG emissions in industry is to be coupled with 
support for “a resilient and robust economy with a strong job force.” “Policies to address GHG 
emissions reductions must continue to balance the State’s economic well-being with making progress 
toward achievement of statewide limits” (CARB 2017, pp. 69-70). The 2017 Update discusses the 
importance of the Cap-and-Trade Program to achieve GHG reductions in the Industry sector, and 
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identified the implementation of the Cap-and-Trade Program as a “Sector Measure” (CARB 2017, 
pp. 71-72). Among the goals listed for the Industry sector are: 

• Reduce fossil fuel use. 

• Promote and support industry that provides products and clean technology needed to 
achieve the state’s climate goals. 

• Support a resilient low carbon economy and strong job force. 

With respect to the Transportation Sustainability sector, the 2017 Update discusses reductions in the 
vehicle miles traveled, vehicle technology goals, clean fuel goals and sustainability freight goals, 
stating “most of the GHG reductions from the transportation sector in this Scoping Plan will come 
from technologies and low carbon fuels” (CARB 2017, p. 75). Listed among the ongoing measures 
are to continue “LCFS activities . . .” and “to develop and commercialize clean transportation fuels…” 

The Project would advance the objectives of the 2017 Scoping Plan Update as it transforms an oil 
and gas refinery to one that produces renewable fuels, and although it would continue to provide 
gasoline and gasoline blendstocks to meet regional demand, the facility would cease to refine crude 
oil feedstocks. The Project would also result in the shutdown of the Santa Maria Refinery and the 
Carbon Plant. The Project would reduce GHG emissions overall even without accounting for the 
Santa Maria shutdown, and its production of renewable fuels is expressly supported by the Climate 
Change Scoping Plan. Importantly, as described below in the discussion of LCFS, the use of 
renewable fuels with their associated lower CI also reduces GHG emissions. The Project would 
repurpose an existing industrial site for renewable fuels technology and production, keeping an 
important segment of the clean fuels industry in California. Further, the Project would maintain jobs at 
the Rodeo Site, thereby supporting a strong work force while reducing GHG emissions.  

In addition to the Discrete Early Actions described in section above, additional specific measures 
discussed in the Climate Change Scoping Plan that may be relevant to the Project include the Energy 
Efficiency and Co-Benefits Assessment of Large Industrial Sources, GHG Leak Reduction from Oil 
and Gas Transmission, Goods Movement Vessel Speed Reduction Program, Heavy Duty Truck GHG 
Regulation (SmartWay), Refinery Flare Recovery Process Improvements, and Removal of Methane 
Exemption from Existing Refinery Regulations. The Rodeo Refinery is subject to the Regulation for 
Energy Efficiency and Co-Benefits Audits of Large Industrial Facilities and submitted the required 
one-time fuel and energy assessment report to the CARB in 2011.  

For non-stationary sources such as trucks, the Heavy Duty Truck GHG Regulation (Smartway) 
applies to vehicle manufacturers. While the Rodeo Refinery is not a regulated entity under this 
regulation, the heavy-duty truck fleet used by P66 contractors reflect the GHG emission limits 
required by the regulation. As of March 2021, a statewide VSR program is still under development by 
the CARB. In addition, the Ocean-Going Vessels At-Berth Regulation Amendments, developed from 
the California Sustainable Freight Action Plan, aim to control hoteling emissions from tankers starting 
in 2027. The CARB is preparing an interim evaluation scheduled in 2022 to assess progress in 
control technologies and infrastructure improvements. The current analysis is not taking credit for 
potential emission reductions from implementation of this rule given the uncertainty surrounding the 
available emission control technologies for tankers at this time. However, as with the other 
regulations under the Climate Change Scoping Plan, the Project would comply with any regulations 
developed under for VSR and the at-berth rule. 

The Refinery Flare Recovery Process Improvements measure and Removal of Methane Exemption 
from Existing Refinery Regulations measure were both proposed in the Climate Change Scoping 
Plan; however, the CARB has yet to move forward with the development of these measures. As 
described in the Climate Change Scoping Plan, the first measure would limit GHG emissions from 
refinery flares, while the second measure would remove the current fugitive CH4 exemption that is 
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present in the VOC regulations of most air districts, including the BAAQMD (BAAQMD 1994). As with 
the other local regulations, the Project would comply with any applicable regulations developed under 
these Climate Change Scoping Plan measures. 

Overall, the Project would not conflict with the 2008 Scoping Plan or the 2014 and 2017 updates 
because the Project would achieve a no net increase in GHG emissions and would advance the goals 
and objectives of the Climate Change Scoping Plan as a whole. Further, the Project would continue 
to comply with applicable regulations enacted as directed by the Climate Change Scoping Plan. 

Mandatory GHG Emissions Reporting Regulations: The State of California and federal mandatory 
GHG emissions reporting regulations require facilities exceeding a specified threshold of GHG 
emissions to report their emission inventories. Both regulations require reporting of emissions from 
stationary combustion and process emissions sources. This does not include non-stationary 
combustion sources such as from shipping, rail, and trucking or indirect emissions from water and 
electricity usage. Further, the state regulation requires emissions reports to be verified by a third 
party. The Rodeo Refinery complies with these regulations by submitting the required emission 
inventories reports to the CARB and the USEPA each year and obtaining the required verifications, 
and the Project would also comply.  

Low Carbon Fuel Standard 

The LCFS is a market-based program to encourage the production of lower CI transportation fuels, 
and providers of transportation fuels in California are subject to its requirements, including Phillips 66 
and the Project. The CI benchmarks are reduced annually, with a mandate to reduce CI of the 
transportation fuel pool by 20 percent by 2030. The CI takes into account the life cycle GHG 
emissions associated with each fuel type.  

The Project would cease refining crude oil feedstocks and process renewable feedstocks to generate 
transportation fuels that have lower CIs than the gasoline or diesel LCFS baseline fuels. By providing 
renewable fuel to the supply pool, the Project would support the overall objectives of the LCFS to 
increase the availability of lower carbon fuels and to lower the CI of the overall transportation fuel 
pool. The Project would also help businesses, government entities, and consumers to reduce reliance 
on non-renewable energy sources and promote the use of renewable fuels. The renewable fuels 
produced by the Project would generate credits under the LCFS program.  

As mentioned above, the life cycle GHG emissions for the fuels is taken into account for the LCFS 
program. For example, the GHG life cycle for renewable diesel produced from used cooking oil 
includes an evaluation of GHG emissions from collection and transport, oil filtration/rendering, 
additional transport, biorefining, further transport, and the tailpipe emissions from its use in cars and 
trucks (CARB 2020c, p. 19). Based upon life cycle analysis, the CARB has determined that the life 
cycle GHG emissions for renewable fuels is lower than that for baseline gasoline or diesel. Thus, 
Phillips 66’s participation in the LCFS program through the Project further demonstrates that the 
Project’s GHG emissions from transportation fuels would be reduced. Therefore, the Project would be 
consistent with California's LCFS goals. 

California Cap-and-Trade Program  

The California Cap-and-Trade program imposes a “cap” on total GHG emissions from covered 
entities, with the quantity of emissions allowed under the cap decreasing each year to ultimately 
reach the legislative mandates to reduce statewide GHG emissions to 1990 levels by 2020 and to 40 
percent below 1990 levels by 2030. The Rodeo Refinery is a covered entity and has been subject to 
the program since the program began January 1, 2013.  

As stated in the Climate Change Scoping Plan, the “Cap-and-Trade Program is fundamental to meeting 
California’s long-range climate targets at low cost” (CARB 2017, p. ES16). The GHG emissions covered 
by the Cap-and-Trade program total 80 percent of all GHG emissions in California. The program 
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“guarantees GHG emissions reductions through a strict overall emissions limit that decreases each 
year, while trading provides businesses with flexibility in their approach to reducing emissions.” The 
Cap-and-Trade program also generates revenue, and the 2017 Scoping Plan Update reported that 
approximately $5 billion had been appropriated to reduce GHG emissions. The Project would be 
consistent with the goals of the regulation because it would reduce GHG emissions.  

2016 Mobile Source Strategy 

With the production of renewable transportation fuels, the Project would also support the goals of the 
2016 Mobile Source Strategy by increasing the supply of renewable fuels to be used by both 
passenger vehicles and heavy-duty vehicles (CARB 2016, p. 7). The Project’s participation in the 
LCFS program also supports the objectives of the 2016 Mobile Source Strategy and contributes to 
the emission reductions needed to meet GHG reduction goals (CARB 2016, p. 152). Thus, the 
Project would be consistent with the provisions of the 2016 Mobile Source Strategy. 

BAAQMD Clean Air Plan 

There are multiple proposed measures in the Final 2017 Clean Air Plan that apply to a wide range of 
stationary source facilities, shown in Table 2.8-4. Most of these proposed measures are based on 
existing local rules applicable to refinery or industrial sources that the BAAQMD is looking to update 
or amend. Consistent with current operations, the Project would comply with all local air district 
regulations. In addition, climate goals of the Final 2017 Clean Air Plan include reducing Bay Area 
GHG emissions 40 percent below 1990 levels by 2030, and 80 percent below 1990 levels by 2050. 
The Project is expected to have net reductions of GHG emissions from its operations compared to its 
baseline and therefore would not add GHG emissions to the statewide and air district inventory. 
Accordingly, the Project would not conflict or obstruct the implementation of the BAAQMD’s Final 
2017 Clean Air Plan. 

Contra Costa County General Plan 

The Contra Costa County General Plan does not include specific goals related to GHGs or climate 
change; however, it includes the following Air Resources Goals within its Conservation Element 
(Section 4.18 of the General Plan) that may generate co-benefits for GHG reductions: 

• Goal 8-AA. To meet Federal Air Quality Standards for all air pollutants.  

• Goal 8-AB. To continue to support Federal, State and regional efforts to reduce air 
pollution in order to protect human and environmental health.  

• Goal 8-AD. To reduce the percentage of Average Daily Traffic trips occurring at peak hours. 

The Rodeo Refinery complies with all federal, state, and local air quality regulations and standards, 
and the Project would continue to do so. In addition, the Project would result in no net increase of 
GHG emissions, consistent with goal 8-AB. Finally, the Project would also result in a large decrease 
of truck traffic and, thus, GHGs associated with such trips. Therefore, the Project would not impede 
the goals of the general plan. 

Contra Costa County Climate Action Plan 

The Contra Costa County CAP contains a checklist of measures to be assessed for applicability for a 
given development project as a tool to determine consistency. The items in this checklist are 
generally directed to residential, commercial, or industrial land use development projects and would 
not apply to process changes at an industrial facility. Therefore, the Project would not conflict with the 
goals of the plan. 
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Executive Order S-3-05 

As discussed previously, EO S-3-05 establishes the goal of reducing GHG emissions to 2000 levels by 
2010, to 1990 levels by 2020, and to 80 percent below 1990 levels by 2050. The reduction in 2020 is 
incorporated into AB 32 goals, but the 2050 goals are exclusive to the EO. The text of EO S-3-05 does 
not explain how the targets should be applied to individual development projects. At this time no specific 
strategies have been identified to reach the 2050 goal. Nevertheless, the Project would achieve no net 
increase in GHG emissions from the baseline and would, therefore, be consistent with S-3-05.  

Impact Summary 

In summary, implementation of the Project would not conflict with an applicable plan, policy, or 
regulation adopted for the purpose of reducing emissions of GHGs, and impacts would be less 
than significant. 

Mitigation Measure: None Required 

4.8.6 Sea Level Rise 

4.8.6.1 Existing Global Sea Level Rise 

The IPCC has determined emissions of GHGs in excess of natural ambient concentrations are 
responsible for intensifying the greenhouse effect and leading to a trend of unnatural global warming. 
Human-induced global warming has already caused observed changes in sea level rise, which has 
exacerbated coastal erosion. Global mean sea level has risen about 8–9 inches since 1880, with about a 
third of that occurring within the last two and a half decades. In 2019, global mean sea level was 
3.4 inches above the 1993 average—the highest annual average in the satellite record (1993-present). 
Global warming beyond the present day will further exacerbate ongoing sea level rise (IPCC 2019). 

4.8.6.2 Projected Global Sea Level Rise 

Federal Projections  

At the request of the United States Climate Change Science Program, NOAA scientists conducted a 
review of the research on global sea level rise projections to evaluate climate change effects. NOAA 
developed four GHG emissions scenarios based on varying combinations of economic, technological, 
demographic, policy, and institutional futures. Based on projected future emissions and concentrations, 
the scenarios represent a broad range of sea level projections to 2100 (NOAA Fisheries 2021a). 

The NOAA study concluded that even with lowest possible GHG emission pathways, global mean sea 
level would rise at least 8 inches above 1992 levels by 2100. With high rates of emissions, sea level rise 
would be much higher, but would be unlikely to exceed the highest projection of 6.6 feet higher than 1992 
levels. Both the low-end and high-end projections were revised upward in 2017 following a review by the 
US Interagency Sea Level Rise Taskforce. Based on their new scenarios, global sea level is very likely to 
rise at least 12 inches above 2000 levels by 2100 even on a low-emissions pathway. Further, for future 
pathways with the highest GHG emissions, sea level rise could be as high as 8.2 feet above 2000 levels 
by 2100 (NOAA Fisheries 2021b). 

State Projections 

EO S-13-08 directs the California Natural Resources Agency, in coordination with other state agencies and 
the National Academy of Sciences, to assess sea level rise for the Pacific Coast and create official sea level 
rise estimates for state agencies in California, Oregon, and Washington. The assessment and official 
estimates are provided within State of California Sea-Level Rise Guidance Document: 2018 Update (OPC 
Guidance). The OPC Guidance document offers a series of projections for the state using a set of 
probability distributions. The projections are measured by emissions, time, and risk aversion. For 2050, the 

https://tidesandcurrents.noaa.gov/publications/techrpt83_Global_and_Regional_SLR_Scenarios_for_the_US_final.pdf


Rodeo Renewed Project 
Draft Environmental Impact Report 

October 2021 Greenhouse Gas Emissions   4.8-269 

sea level rise projections are all still considered to be in a high emissions timeframe and range from 1.1 feet 
as the low risk, 1.9 feet as the medium-high risk, and 2.7 feet as the extreme risk (OPC 2018).  

The OPC Guidance document contains eight recommendations for incorporating sea level rise into planning:  

• Prioritize social equity, environmental justice, and the needs of vulnerable communities;  

• Prioritize protection of coastal habitats and public access;  

• Consider the unique characteristics, constraints, and values of existing water-dependent 
infrastructure, ports, and public trust uses;  

• Consider episodic increases in sea level rise caused by storms and other extreme events;  

• Coordinate and collaborate with local, state, and federal agencies when selecting sea level rise 
projections, and where feasible, use consistent sea level rise projections across multiagency 
planning and regulatory decisions;  

• Consider local conditions to inform decision making;  

• Include adaptive capacity in design and planning; and 

• Assessment of risk and adaptation planning should be conducted at the community and 
regional levels.  

The guidance document is expected to be updated regularly, to keep pace with scientific advances 
associated with sea level rise. 

4.8.6.3 Sea Level Rise in the Project Vicinity 

Data collected from tidal gages and new satellite-based sensors indicate sea level rise is already affecting 
much of California’s coastal region, including the San Francisco Bay and its upper estuary (NOAA 
Fisheries 2021c). As seas have risen, high tides are reaching higher and extending further inland than in 
the past. Low-lying shoreline development, including infrastructure, housing, and other land uses, is at 
increased risk of flooding due to sea level rise (NOAA Fisheries 2021c). 

There are several coastal flood hazards affecting existing water levels along the Contra Costa County 
shoreline (Contra Costa County 2016). As stated in Adapting to Rising Tides, Contra Costa County Sea 
Level Rise Vulnerability Report, the following may increase due to sea level rise and other climate-
change-induced changes to atmospheric-oceanic processes: 

• Daily tidal inundation: As sea levels rise, the elevation of the mean higher water mark (MHHW) 
will continually increase. Without action, this increase in elevation will result in increased 
permanent future inundation of low-lying areas. 

• Annual high tide inundation (King Tides): King Tides result in temporary inundation, 
particularly associated with nuisance flooding, such as inundation of low-lying roads, boardwalks, 
and waterfront promenades. Typical King Tides raise coastal waters approximately 14 inches 
above MHHW. In the winter (December, January, and February), King Tides may be exacerbated 
by winter storms, making these events more dramatic. Without protective action, this regular, 
predictable flooding will occur more frequently and affect larger areas as seas rise. 

• Extreme high tide inundation (storm surge): Depending on the type and intensity of cause(s), 
extreme tides range from 12 inches above MHHW (1-year extreme tide) to 41 inches above 
MHHW (100-year extreme tides) or higher. One such event occurred on December 11, 2014, 
when Bay waters rose 18 inches above predicted tide levels due to coastal storm conditions 
during a heavy rain event. 
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• Weather and weather cycles: Climate change may affect the frequency and/or intensity of 
coastal storms, El Niño cycles, and related processes. During El Niño winters, atmospheric and 
oceanographic conditions in the Pacific Ocean produce severe winter storms that impact Bay 
shorelines. No clear consensus has emerged about these changes, but a commonly identified 
trend is a tendency toward increased elevation of snowpack and correspondingly more 
precipitation falling in Delta watersheds as rain. This trend may increase the frequency of higher 
Delta flows into the Bay. 

• Waves: Large waves, whether generated within the Bay or by large Pacific storms, can damage 
unprotected shorelines and drive floodwaters even higher. Typical impacts include damage to 
coastal structures such as levees, docks and piers, wharves, and revetments; backshore 
inundation due to wave overtopping of structures; and erosion of natural shorelines. 

• Precipitation combined with high tides: When large rainfall events occur with particularly high 
tides, coastal waters can impede the drainage of rivers, creeks, and stormwater systems to the Bay, 
resulting in inland flooding during storms. Typical impacts during high or extreme tides include 
failure of storm drainage infrastructure, drainage restrictions through outfalls, backup of floodwaters 
into low-lying areas during precipitation events, road closures, and neighborhood flooding. 

Rodeo Refinery 

According to NOAA, by looking at the intersection of potential sea level rise and vulnerable Census tracts, 
one can get an idea of how populations are vulnerable to sea level rise (NOAA Fisheries 2021c). NOAA 
overlaid social and economic data that depicts sea level rise based on a Social Vulnerability To 
Environmental Hazards Index46 (University of South Carolina 2014), which shows areas of high human 
vulnerability to hazards based on population attributes from Census tracks (e.g., age and poverty) and the 
built environment. Dark red indicates areas having a high vulnerability, and the lighter reds indicate 
decreasing vulnerability. As shown on Figure 4.8-1 the Rodeo Refinery and surrounding area is located in 
a “high risk” area. 

 
Source: NOAA 2021c 
Figure 4.8-1. Areas of Vulnerability to Sea Level Rise in Vicinity of Rodeo Refinery 

 
46  The Vulnerability Index is a tool for policy makers and practitioners to graphically illustrate the geographic variation in social 

vulnerability. It shows where there is uneven capacity for preparedness and response and where resources might be used most 
effectively to reduce the pre-existing vulnerability. The index synthesizes 29 socioeconomic variables, which the research 
literature suggests contribute to reduction in a community’s ability to prepare for, respond to, and recover from hazards. Data 
sources primarily include those from the US Census Bureau. 
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In 2021, Phillips 66 submitted a Long-Term Flood Protection Report produced by Trihydro Corporation 
(Trihydro). As stated in the report, the Contra Costa County Adapting to Rising Tides Program (see 
additional discussion under State and Local Policy Framework), developed 10 individual sets of 
inundation maps ranging from 12 to 108 inches of sea level rise, representing combinations of 0 to 
66 inches of sea level rise with extreme tide events (i.e., 1-year to 100-year flood events). As displayed 
below, the Sea Level Rise and Extreme Tides Matrix for Contra Costa County shows the relationship 
between each scenario and different combinations of sea level rise with extreme tides (Trihydro 2021).  

 
Based on this matrix, Trihydro determined the best fit scenario for the projected sea level rise of 2.7 feet 
(approximately 32 inches) at the Rodeo Refinery corresponds to MHHW + 36 inches (boxed in black 
above). While the OPC Guidance estimates sea level rise closer to 32 inches, this specific value was not 
available in the mapping created by the Contra Costa County Adapting to Rising Tides Program. 
Therefore, the next highest sea level rise with an associated mapping, i.e. 36 inches, was evaluated 
instead. Additionally, this assessment evaluated the flooding that may occur due to a sea level rise of 
36 inches combined with a 100-year flood event, or MHHW + 77 inches (boxed in black above). Areas 
identified as at risk for inundation by 36 inches of sea level rise and 36 inches of sea level rise combined 
with a 100-year storm event (i.e., 77 inches of sea level rise) are presented on [Figures 4.8-2 through 
4.8-7], which have been reproduced from the analysis done by Trihydro. 
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4.8.6.4 Regulatory Setting 

Federal Policy Framework 

There are several federal programs, rules and regulations related to regulating GHGs from industrial 
facilities and motorized vehicles. Refer to the discussion under Section 4.8.2.4, Regulatory Setting, for 
detailed information.  

State and Local Policy Framework 

The State of California regulates GHG emissions through legislation, rules, and EOs, as described in 
Section 4.8.2.4, Regulatory Setting. These various statewide and local initiatives to reduce the state’s 
contribution to GHG emissions have raised awareness that, even though the various contributors to and 
consequences of global climate change are not yet fully understood, global climate change is under way, 
and there is a real potential for severe adverse environmental, social, and economic effects in the long term.  

4.8.6.5 San Francisco Bay Regional Water Quality Control Board 

The San Francisco Bay RWQCB issued an order to refineries in the region requiring Submittal of 
Information on Climate Change Adaptation (RWQCB 2021). The following provides a summary of the 
Order (refer to Appendix D-1 for the complete order): 

• Vulnerability Assessment. Assess the vulnerability of the facility’s wastewater and stormwater 
collection, treatment, and discharge systems to the following: (1) sea level rise, (2) groundwater 
rise, (3) changing climate and weather, and (4) power outages and wildfires.  

• Adaptation Strategies. Based on the vulnerabilities of the facility’s wastewater and stormwater 
collection, treatment, and discharge systems, identify mitigation and control measures needed to 
maintain, protect, and improve the Discharger’s wastewater infrastructure under existing and 
possible future conditions. The assessment will include (1) regional collaboration, (2) time-critical 
measures, (3) design modifications and improvements, and (4) emergency response planning. 

In addition, as necessary Phillips 66 must update the contingency plan, spill prevention plan, operation 
and maintenance manual, and wastewater facilities status report as required by their NPDES permits to 
reflect their responses to this letter. This information will inform permit reissuance, and prevention of 
facility operations disruptions by existing and future climate conditions. 



 
Figure 4.8-2. Flood Hazard due to 36-inch Sea-Level Rise by 2050 
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Figure 4.8-3. Flood Hazard due to 36-inch Sea-Level Rise by 2050 – Main Interceptor Trench 
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Figure 4.8-4. Flood Hazard due to 36-inch Sea-Level Rise by 2050 – Marine Terminal 
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Figure 4.8-5. Flood Hazard due to 77-inch Sea-Level Rise by 2050 
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Figure 4.8-6. Flood Hazard due to 77-inch Sea-Level Rise by 2050 – Main Interceptor Trench 
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Figure 4.8-7. Flood Hazard due to 77-inch Sea-Level Rise by 2050 – Marine Terminal 
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4.8.6.6 Contra Costa County Adapting to Rising Tides Program 

The Contra Costa County Adapting to Rising Tides Program, led by the BCDC, provides support, 
guidance, tools, and information to help agencies and organizations understand, communicate, and begin 
to address complex climate change issues. The Adapting to Rising Tides Program helps to identify and 
assess the community assets and natural resources that are most at risk to climate impacts, in particular, 
sea level rise and storm surge (Contra Costa County 2016). 

Methodology 

As stated in the Contra Costa County Sea Level Rise Vulnerability Report (Contra Costa County 2016), 
industrial sites face a variety of vulnerabilities to sea level rise, both directly to their facilities as well as 
offsite issues that can impact their operations. Because heavy industrial land uses need large amounts of 
land, have specific operational facility needs, and are dependent on fixed infrastructure for goods 
movement (e.g., marine terminals, pipelines and rail lines), these land uses can be difficult, if not 
impossible, to relocate. This infrastructure and associated facilities that have at- or below-grade entrances 
or sensitive equipment will be especially vulnerable if exposed to salt water. Many industrial land uses 
rely on offsite utilities connections (e.g., power, telecommunications, water supply, and wastewater 
treatment or discharge), and to roads, rail lines, pipelines and airports that may be vulnerable to sea level 
rise impacts. Finally, many industrial land uses generate or store hazardous substances that could have 
public health or environmental impacts if released into groundwater or surface waters.  

The California Coastal Commission recommends 3.5 feet as the minimum sea level rise target by 2050 
for planning purposes (Trihydro 2021). The target of 3.5 feet applies a safety factor to the OPC Guidance 
sea level rise estimates stated previously. The CalEPA, including the SWRCB, have also endorsed this 
minimum 3.5 feet sea level rise for climate change planning. 

Two areas are relevant to the discussion of potential environmental effects related to climate change and 
sea level rise:  

• Would the proposed project contribute to the adverse effects of climate change (e.g., GHG 
emissions) and, therefore, sea level rise?  

• Would the proposed project be adversely affected by the environmental changes projected to 
result from climate change (e.g., sea level rise)?  

4.8.7 Analysis 

4.8.7.1 Project Operational Effects on Climate Change and Sea Level Rise 

The stationary and mobile sources used in Project activities would emit GHGs; however, these emissions 
would comprise a small fraction of the Bay Area, California, and US GHG inventories, and the Project 
would reduce GHG emissions over the long-term. This fact precludes any meaningful analysis of 
quantitative effects that Project operations may specifically have on climate or sea level. However, a 
qualitative analysis based on available information is provided below. 

The Project would repurpose an existing industrial site for renewable fuels technology and production, 
keeping an important segment of the clean fuels industry in California. Although it would continue to 
provide gasoline and gasoline blendstocks to meet regional demand, the facility would cease to refine 
crude oil feedstocks. The renewable fuels produced by the Project would have lower CI than the gasoline 
or diesel LCFS baseline fuels. The Project would also, via the increased supply and availability of those 
fuels, allow consumers to reduce reliance on non-renewable energy sources and promote the use of 
renewable fuels. Project GHG emission increases and reductions are summarized in Table 4.8-5. 
Relative to baseline emissions, the Project would result in a net reduction of GHG emissions. Table 4.8-5 
does not include the Santa Maria and Pipeline GHG reductions and therefore underestimates the GHG 
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decrease when compared to the actual decrease that would occur statewide due to the Project. In 
addition, the Project would not conflict with any climate action plans and general plan, or with any local 
regulations adopted with the intent to reduce GHG emissions. Therefore the Project would not contribute 
to sea level rise.  

4.8.7.2 Effects of Sea Level Rise on the Project 

In response to the San Francisco Bay RWQCB Order (RWQCB 2021), Phillips 66 prepared a Long-Term 
Flood Protection Report (Trihydro 2021). The report updated the 2016 version, with the following 
objectives:  

• Assess the current flood risk at the San Francisco Refinery using FEMA Maps. 

• Assess the projected flood risk due to sea-level rise at the Rodeo Refinery using Adapting to 
Rising Tides Bay Area Sea-Level Rise Maps from the BCDC. 

• Following the assessment, provide recommendations to address any areas currently at risk of 
inundation and areas that may become at risk of inundation following sea-level rise. 

As stated previously, a minimum 3.5 feet sea level rise for climate change has been adopted by state and 
local agencies for planning purposes. When comparing the 3 feet to 4 feet of sea level rise, there is little 
additional flooding at the Rodeo Refinery. As presented on Figures 4.8-2 through 4.8-7, areas within the 
Rodeo Refinery are considered at risk for inundation by 36 inches of sea level rise and 36 inches of sea 
level rise combined with a 100-year storm event (i.e., 77 inches of sea-level rise). 

The increased inundation is mostly seen around the Effluent Safety Basin, where the effect is minimal 
flooding of the surrounding monitoring wells. The affected wells are included in the assessment of 
77 inches of sea level rise and therefore will be managed by Phillips 66 (Trihydro 2021). Because the 
increased flooding from 3 feet to 4 feet is considered minimal, it is assumed that the 36 inches (3 feet) of 
sea level rise and 77 inches (6.4 feet) have covered the potential areas that could be affected by 3.5 feet 
of sea level rise.  

This combined analysis shows that while flooding in the near-term due to a 100-year storm surge may be 
minimal, flooding due to sea level rise could affect low-lying areas adjacent to the coastline. However, 
there is no substantial flooding at 36 inches of sea level rise, but with 36 inches of sea level rise plus a 
100-year storm surge, there is potential for these areas to become inundated to an average depth of 
2 feet (Trihydro 2021).  

Sea level rise could also result in a net increase in groundwater levels, which could influence the Rodeo 
Refinery extraction system’s ability to create a hydraulic gradient at the perimeter of the Bay and increase 
saltwater intrusion to perimeter aquifers. However, most of the remediation system extraction pumps 
operate based on groundwater level set-points and have the capability to process and treat saline waters. 
In addition, an increase in flow from the remediation systems to the wastewater treatment plant is not 
expected to substantially affect the wastewater treatment plant. Extraction wells are also fitted with water-
tight seals to limit potential inundation of floodwater to the groundwater wells (Triyhdro 2021). 

Currently, no Rodeo Refinery capital construction activities are planned for at risk locations; however, 
future activities will incorporate flood mitigation design, as appropriate and required by the San Francisco 
Bay RWQCB. To continue monitoring sea level rise and to mitigate potential impacts, the Trihydro report 
identified the following actions to be completed over the next five years at the Rodeo Refinery. For a 
discussion of specific facilities and actions refer to the Trihydro report (Appendix D-2): 

• Perform an elevation survey of monitoring wells where elevation data are not available (i.e., 
ground surface elevation); 
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• Conduct a conditions survey of monitoring wells under risk of future flood damage that may be 
required to establish adequate waterproofing as defined by the Department of Water Resources; 

• Catalogue required modifications and repairs for monitoring wells, as warranted, and develop 
subsequent work plans to address these needs; 

• Continue to update sea level rise data and maps from BCDC accredited sources and reassess 
areas of risk; 

• Continue to assess requirement for increased extraction rate at the shoreline extraction wells and 
interceptor trench due to increased groundwater elevations due to sea level rise;  

• Evaluate need to replace extraction pumps with higher capacity pumps if groundwater extraction 
rates cannot maintain desired groundwater drawdown (hydraulic control) due to groundwater 
level rise; and 

• Include updated tidal data to assess the efficiency of the existing outfall system and evaluate 
whether structural updates are required. 

Current available information indicates there is no substantial flooding risk at 36 inches of sea level rise, but 
with 36 inches of sea level rise plus a 100-year storm surge, there is potential for these areas to become 
inundated to an average depth of 2 feet. However, with implementation of recommendations listed above, 
which must meet the requirements of the San Francisco Bay RWQCB, potential effects of sea level rise on 
the Rodeo Refinery, including facilities included in the proposed Project, would be minimized. 

In addition, the San Francisco Bay RWQCB requires Phillips 66 to update the Rodeo Refinery’s 
contingency plan, spill prevention plan, operation and maintenance manual, and wastewater facilities 
status report as required by their NPDES permits to reflect their responses to the San Francisco Bay 
RWQCB Order. This information will inform permit reissuance, and prevention of facility operations 
disruptions by existing and future climate conditions. 
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4.9 Hazards and Hazardous Materials  

4.9.1 Introduction 
The section includes discussion of the physical and regulatory setting, the baseline for determining 
environmental impacts, the significance criteria used for determining environmental impacts, and potential 
hazards and hazardous materials impacts associated with construction/demolition, transitional and the 
operation and maintenance phases of the Project. The analysis addresses potential impacts resulting 
from physical changes and process changes in hazardous materials use, storage, disposal and transport, 
including operational and feedstock changes, at the Rodeo Refinery, the Marine Terminal, the Santa 
Maria Site, and Pipeline Sites and along transportation route locations. The Santa Maria Site and the 
Pipeline Sites are addressed to the extent information is available and at a qualitative level of discussion. 

4.9.2 Environmental Setting 
The environmental setting is the conditions during the baseline period. This includes the storage and use 
of hazardous materials at the refinery site, including the Marine Terminal as well as the transportation of 
material into and out of the refinery, and the Santa Maria Site and the Pipeline Sites. These are discussed 
below. 

4.9.2.1 Rodeo Refinery and Transportation Methods 

The Rodeo Refinery is located in unincorporated northwestern Contra Costa County, adjacent to the 
community of Rodeo. The site’s current primary land use is heavy industrial, specifically, bulk petroleum 
processing and storage. Buffer zones have been established around the Rodeo Site, which is the active 
refinery where hazardous substances or processes such as storage tanks and hydrogen generators are 
located. The Rodeo Site is bounded on the northeast and southeast by undeveloped open space and 
industrial uses. The southwest edge of the Rodeo Site is a 300- to 600-foot undeveloped area that is 
maintained as a buffer between the Rodeo Refinery and the Bayo Vista residential area of Rodeo. The 
Bayo Vista area contains the sensitive receptor nearest to the Rodeo Site—a day care center. The Bayo 
Vista Head Start Center is approximately 1,110 feet from the closest Refinery tank, 0.75 mile from the 
railcar loading facility, 0.85 miles from the Marine Terminal and no schools are within 0.5 mile of the 
Rodeo Refinery. The Rodeo Refinery is located approximately 11 miles from Buchanan Field Airport, 
which is east–southeast in the city of Concord and 12 miles from the Napa County Airport, which is the 
north in Napa County. Figure 4.9-1 presents the sensitive receptors identified within a 1-mile radius of the 
Rodeo Refinery (CalARP 2019).  
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Source:  CalARP 2019, Appendix F 
Notes: Hillcrest Elementary School was closed in 2004, and the students were relocated to Rodeo Hills Elementary. Phillips 66 

purchased the abandoned school property and demolished the buildings to create a larger buffer zone. Phillips 66 
purchased the site of the Selby School in 2005 and relocated the occupant John Swett Unified School Administrative 
Offices to downtown Rodeo.  

Figure 4.9-1. Sensitive Receptor Maps – Rodeo Refinery 

 

Rodeo Refinery Hazards 

Hazardous materials currently used at the Rodeo Refinery consist of those common to petrochemical 
operations, such as petroleum hydrocarbons, sulfur and sulfur compounds, hydrogen, aqueous ammonia, 
and organic gases. These substances can cause fires, explosions, and toxic exposure. Explosions at 
refineries can occur if flammable vapors and gases are ignited or when a flammable substance is 
released at high temperatures, usually under elevated pressure. Refinery explosions can include a vapor 
cloud explosion and a boiling liquid–expanding vapor explosion, both of which are very rare events. 
Impacts of an explosion are expressed in terms of a sudden increase in pressure above ambient 
pressure, resulting from a blast or shock wave, and explosions at refineries have caused damage, 
primarily broken windows, in nearby neighborhoods. A more common event would be a flash fire in which 
ignition occurs before mixing with atmospheric air. This type of fire does not result in explosions that could 
cause damaging overpressure. Refinery fires generally pose little risk to the public when buffer zones are 
incorporated in to the design, mainly because they are typically confined to the vicinity of the equipment 
from which the flammable release occurs. 
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Hazardous materials used or previously used in the design, construction, and operation of facilities at the 
Rodeo Refinery may include asbestos and lead-based paint. These materials could be encountered 
during demolition activities associated with the Project.  

Many of the substances used or produced during the refining process, including ammonia and various sulfur 
compounds (including hydrogen sulfide), have some degree of toxicity to humans. Others, notably hydrogen 
and the various petroleum-based liquids and gases used and produced by the refinery, are flammable or 
explosive. The facility also produces hazardous wastes in the form of spent catalysts and sludges.  

The Rodeo Refinery has been operating at its current location since 1896. Historical leaks and spills have 
contributed to subsurface soil and groundwater contamination that can negatively affect soil and 
groundwater quality. As a result, the Rodeo Refinery is on the Government Code Section 65962.5 of the 
Resource Conservation and Recovery Information System list of hazardous waste generators (also 
known as the Cortese List).  

Wastes generated at the Rodeo Refinery are handled, stored, and disposed of in accordance with 
applicable regulations. Hazardous wastes are manifested and shipped to approved permitted facilities. 
The Rodeo Refinery generates approximately 30 tons of non-Resource Conservation and Recovery Act 
(RCRA) hazardous waste (e.g., oily trash, sand blast grit), over the period between turnarounds 
(approximately 2 to 3 years). The Rodeo Refinery also generates approximately 800,000 pounds of spent 
nickel/molybdenum catalyst and 30,000 pounds of spent cobalt/molybdenum catalyst every 30 to 36 
months (the useful life of the material). These materials are considered hazardous under RCRA. 
However, the spent catalyst is sent offsite where it is processed to reclaim and regenerate the material, 
so it is not considered a waste.  

All storm-water falling within Refinery tank, process, or piping containment areas, or spills in these areas, 
is collected for treatment in the process sewer, and is fully treated before discharge to San Pablo Bay. All 
oils are separated and skimmed during the process. The Refinery has three points of water effluent 
discharge into San Pablo Bay. The outfalls are observed both by the operators several times during every 
eight-hour shift, and by oil-on-water monitoring devices that alarm to the operator whenever an oil sheen 
is present. The water is also tested daily, weekly, and monthly as prescribed by the NPDES permit. 

Transportation Hazards 

In addition to hazards from onsite refinery incidents involving hazardous materials or processes, 
operations at the Rodeo Refinery creates potential hazards from the transportation of hazardous 
substances, including feedstocks, process chemicals, and products. Feedstocks are transported to the 
refinery by tankers and barges (crude oil, feedstocks, and gasoline blendstocks), pipelines (crude oil and 
petroleum feedstocks), and trucks (process chemicals, small quantities of transmix47). Products, 
byproducts, and wastes leave the Rodeo Refinery by tankers and barges (refined products), pipelines 
(fuels), rail (butane and petroleum coke), and trucks (spent catalyst and various wastes, some of which 
are hazardous). Each of these are discussed below. 

Marine Terminal Tanker and Barge Transport  

A variety of commercial, military and public vessels enter and operate within the Bay. Many vessels such 
as ferries and tugs remain entirely within the Bay. Container ships, oil tankers and bulk carriers account 
for the greatest percentage of ship arrivals; however, a broad range of cargo transits the region every 
year. Other categories of ships include vehicle carriers, break bulk, chemical tankers and passenger 
ships. Occasionally, surface combatants, submarines and naval auxiliaries such as oil tankers and supply 

 
47  Transmix is the portion of the pipeline flow that is diverted to a separate tank to avoid contamination between two dissimilar 

product batches. 
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ships transit the Bay. Public vessels often encountered on the Bay include those of the USCG, USACE, 
NOAA, and Military Sealift Command (Harbor Safety Committee 2019). 

The Bay Area has five refineries, eight ports, 14 marine oil terminals, and other terminal facilities. It is 
noted that the Marathon Refinery in the Martinez/Concord area of Contra Costa County is currently not 
refining, pending review of a proposed renewable fuels land use project. Table 4.9-1 presents USACE 
data on inbound vessel visits to the Bay Area over the last 5 years. 

Table 4.9-1 Vessel Trips Inbound San Francisco Bay 

Year 

Self-Propelled Non-Self Propelled 

Totals Dry Cargo Tanker Tow Tug Dry Cargo Tanker 

2015 2,073 756 249 7 299 3,384 

2016 2,339 758 185 12 251 3,545 

2017 2,308 881 150 6 217 3,562 

2018 2,298 831 168 7 235 3,539 

2019 2,150 873 177 5 239 3,444 

Source: USACE 2021, San Francisco Bay Entrance, Upbound traffic, trips and drafts of vessels, foreign and domestic combined. 

Total petroleum cargo transfer operations in the Bay area are tabulated by the Harbor Safety Committee 
reports (Harbor Safety Committee 2019) and total 92 million barrels of materials loaded and 250 million 
barrels discharged in 2019, with the largest amounts for loading being attributable to gasoline and diesel 
(56 percent) and for discharge being crude oil (60 percent). 

Ferry service and recreational and fishing boat traffic also occur in the San Francisco Bay. The Bay Area 
ferry system makes over 85,000 trips annually (Harbor Safety Committee 2019). High-speed commuter 
ferries frequently operate in the Central Bay, South Bay, and San Pablo Bay, with high concentrations 
around the San Francisco Ferry Building on San Francisco’s north shore, where most Central Bay routes 
terminate. Many ferries also operate between San Francisco’s north shore, Alcatraz, and 
Sausalito/Tiburon. These ferries do not run along charted routes. The San Francisco Harbor Safety 
Committee, in conjunction with the USCG, has established a recommended Ferry Traffic Routing Protocol 
for: (1) the area surrounding the Ferry Building terminal along the waterfront of San Francisco, (2) the 
waters of Central Bay, and (3) the waters of San Pablo Bay. The protocol is intended to increase safety in 
the area by reducing traffic conflicts. 

In 2010, San Francisco Environment (2012) identified 71 marinas in seven Bay Area counties, including 
Alameda (23), Contra Costa (9), Marin (17), San Francisco (8), San Mateo (8), Solano (4), and Sonoma 
(2). In 2012, there were approximately 20,000 boat berths around the Bay Area (Harbor Safety 
Committee 2019), with two-thirds of these located in the Central Bay. In addition, numerous boat ramps 
and launches encourage use of the bay by both smaller motorized vessels and non-motorized vessels 
(e.g., canoes, kayaks, windsurfers, and paddleboards). While only a small percentage of boat owners and 
renters are on the bay at any given time, sunny weekends may bring thousands of pleasure boat users on 
the bay’s waterways. 

Risks associated with vessel transportation of liquid bulk fall into two classes: in-transit risks from 
accidents such as collisions, allisions, and groundings while on the way to or from marine oil terminals, 
and at-berth risks from spills during cargo transfer operations. An analysis of historical in-transit accident 
rates, adjusted for double-hull and double-bottom technology, found an accident rate for in-transit within 
San Francisco Bay that would release a spill of more than 100 gallons to be approximately 0.8 per million 
tanker vessel calls and 5 per million barge calls (Acutech 2021; USDOT 1991). The USDOT analysis was 
prepared to evaluate the then-proposed Vessel Traffic Services that is now, albeit with substantial 
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improvements from the original plan (Acutech 2021), a fixture of all major US port complexes, including 
San Francisco Bay. Examples of large vessel spills include the following: 

• In 1971, a collision of the Oregon Standard and the Arizona Standard under the Golden Gate 
Bridge occurred in heavy fog and resulted in a spill of approximately 27,600 barrels of bunker 
heavy fuel oil. Spilled oil impacted the outer coast to the north as far as Double Point (north of 
Point Reyes Bird Observatory) in Marin County, and to the south near San Gregorio Beach in 
San Mateo County, as well as San Francisco Bay. This incident prompted the legislation that 
established the modern Vessel Traffic Service (VTS); see Section 4.9.2.9, Marine Vessel Traffic 
Control System, for more detail on the VTS).  

• In 1984, the chemical tanker Puerto Rican experienced an explosion in a void space surrounding 
a cargo tank while the vessel was in open waters about 8 miles west of the Golden Gate Bridge. 
The accident resulted in injury to crew members and the release of over 30,000 barrels of 
lubricating oil and fuel oil, impacting the Farallon Islands, Point Reyes, and Bodega Bay. 

• In 2007, a container ship, the Cosco Busan, struck the San Francisco-Oakland Bay Bridge and 
released almost 1,400 barrels of fuel oil into the water. Oil contamination occurred on the 
waterfront in the San Francisco Bay, and several beaches in San Francisco and in Marin County 
were closed due to the oil.  

• In 2009, the Dubai Star, spilled 10 bbls of fuel oil off Alameda during refueling.  

Container ships are not subject to the requirement for double-hulled construction that govern tank 
vessels. In the case of the Rodeo Refinery, no in-transit accidents resulting in spills occurred in the 
baseline period (2017–2019).  

The Harbor Safety Committee compiles statistics related to oil spills in the Bay Area. Based on Harbor 
Safety Committee statistics, in 2019 there were an average of 122 oil spills per year attributable to US 
commercial vessels and 62 per year attributable to foreign freight vessels. At the Marine Terminal, most 
of the tankers and barges transporting crude oil, feedstocks, and products to and from the Rodeo 
Refinery originate outside the Bay area. Tankers are generally self-propelled marine vessels and barges 
are propelled by tugs (towing or pulling). To access the Rodeo Refinery, tankers and barges come into 
the approaches to the Golden Gate, pick up a pilot and tug escort approximately 9 miles west of the 
Golden Gate, transit through the Golden Gate, proceed north via marked navigational channels to San 
Pablo Bay, and proceed northeast through San Pablo Bay to the Marine Terminal. Vessels larger than 
barges must have a pilot and from one to three escort tugboats, depending on vessel size, all the way 
through the transit. Barges have their own tugboats providing propulsion, but the larger ATBs are required 
by the Rodeo Refinery’s operating procedures to also have an escort tug.  

To maximize navigational safety, vessels are required to use specific travel lanes both inside and outside 
the bay. Outside the Golden Gate, vessels are not required to travel at low speeds, but there is a 
voluntary seasonal VSR request for vessels 3,000 gross registered tons or larger to reduce speed limit of 
10 knots as requested by the USCG (a branch of the Department of Homeland Security) with support 
from the NOAA and Marine Exchange that went into effect May 1, 2021, for areas off of San Francisco. 
All transits by vessels 300 gross registered tons or larger are analyzed by NOAA via ATS data provided 
by the USCG to assess the industry’s cooperation. Phillips 66’s records indicate that tankers and barges 
calling the Rodeo Refinery are requested to observe this limit up until they near the Marine Terminal and 
slow to maneuver into the berth.  

Under baseline conditions (2017–2019), an average of 80 tankers and 90 barges per year called at the 
Marine Terminal, or approximately 3 vessels per week. The tankers ranged in size from vessels of less 
than 10,000 deadweight tons (approximately 50,000 barrels of crude oil) to Suezmax vessels (120,000 to 
200,000 deadweight tons, or approximately 600,000 to 1,000,000 barrels of crude oil). Over half of the 
tankers calling at the Marine Terminal are “Handymax” size (20,000 to 60,000 deadweight tons). Many of 
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the barges are ATGs or integrated tug-barges, a configuration in which the tugboat fits into an indentation 
in the barge’s stern in a semi-permanent association and pushes it from behind. This configuration is 
substantially safer than towing from in front at the end of a cable. Most other barges are pushed from 
behind but are not actually integrated into a fixed association. Barges vary widely in capacity; the most 
common size calling at the Rodeo Refinery has a capacity of approximately 30,000 barrels, but barges up 
to a 150,000-barrel capacity have called at the Marine Terminal. Barges are typically used for coastwise 
service, for example from the Bay Area to Puget Sound or Southern California rather than transoceanic 
voyages (for example, in 2019, approximately two-thirds of cargo vessel arrivals at the Golden Gate were 
from other US West Coast ports [Marine Exchange 2020]).  

Only two documented at-berth releases have happened at the Marine Terminal over the last 10 years: in 
September 2017, a cargo transfer line leaked less than 1 barrel (25 gallons) of light gas oil into the bay 
and in January 2018, a small sheen on the water next to the Marine Terminal was cleaned up with 
sorbent pads and a sorbent boom. Neither incident resulted in reported adverse effects on human health 
or the environment. Another spill may have occurred in September 2016; in that incident, an oil sheen on 
San Pablo Bay, observed approximately 2 miles downriver from the Marine Terminal where the tanker 
Yamuna Spirit was unloading, prompted a response by the appropriate agencies. An investigation ruled 
out the Marine Terminal and the Rodeo Refinery as the source, but a laboratory analysis indicated that 
the spilled material was chemically identical to the Yamuna Spirit’s crude oil cargo. 

Acutech (2021) calculated that the probability of an accident that would cause a spill of more than 100 
gallons involving in-transit vessels at baseline activity levels is approximately once every 1,927 years. 

For spills that could occur at the Marine Terminal, the California State Land Commission (CSLC) EIRs for 
the Amorco Marine Terminal (CLSC 2014) and the Avon Marine Terminal (CSLC 2015) used historical 
releases in the CSLC database of marine terminals and estimated the release frequency for a marine 
terminal release of 3.0 spills every 1,000 vessel calls. The largest recorded spill from a tank vessel or 
marine oil terminal since 1992, the year the CSLC began collecting these data, was 26 barrels (1,092 
gallons). The CSLC additionally utilized worldwide data to estimate the rate of larger spills as very few 
larger spills have occurred at marine terminals in the San Francisco Bay. Using the calculations 
presented in the CSLC EIRs, the rate for any sized spill at the Marine Terminal during the baseline period 
would be about once every 1.96 years, and the rate for spills greater than 100 gallons during the baseline 
period would be once every 14 years and the rate for spills greater than 1,000 gallons would be once 
every 39 years. The frequencies for larger spills, as applied to the Marine Terminal, are very conservative 
because the spill data used for larger spills are for all marine oil terminals, many of which are not, or were 
not, designed and operated in accordance with the safeguards that the Marine Terminal would have in 
compliance with MOTEMS. However, as noted above, there have been possibly three oil spills at the 
Marine Terminal over the last 10 years, or a rate of once every 3.3 years, which is similar to the rate 
calculated by using the CSLC approach. 

Truck Transport 

The transportation of hazardous substances poses a potential for hazardous materials releases and 
subsequent fires or explosions. In general, the greater the vehicle miles traveled, the greater the potential 
for an accident. Statistical accident frequency varies depending relative accident potential for the travel 
route. The size of a potential release is related to the maximum volume of a hazardous substance that 
can be released in a single accident, should an accident occur, and the type of failure of the containment 
structure, e.g., rupture or leak. The potential consequences of the accident are related to the size of the 
release, the population density at the location of the accident, the physical and chemical properties of the 
hazardous material, and the local meteorological conditions at the time of the accident. 

Factors affecting truck transportation accidents include the type of roadway; presence of road hazards; 
vehicle type; maintenance and physical condition; and driver training. Accident rates are defined in terms 
of accidents per million miles traveled.  
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Every time hazardous materials are moved from the site of generation, there are opportunities for 
accidental releases. The US DOT) conducted a study on hazardous materials and non-hazardous 
materials truck shipment accidents and incidents. The Federal Motor Carrier Safety Administration 
compared hazardous materials truck shipment accidents and incidents to non-hazardous materials truck 
shipment accidents and incidents (Federal Motor Carrier Safety Administration 2001). The estimated 
accident rate for trucks (shipping non-hazardous materials) was 0.73 accident per million miles traveled. 
The average accident rate for trucks transporting hazardous materials (all hazard classes) was estimated 
to be 0.32 accident per million miles traveled (Federal Motor Carrier Safety Administration 2001). 

Truck transportation hazards arise principally from the risk of accidents, such as collisions and 
overturning, that release cargo and fuel into the environment. As described in Section 3.7, Project 
Operation, in baseline year 2019, truck traffic associated with the Rodeo Refinery totaled 40,213 round 
trips. Over 80 percent of that traffic consisted of trailer trucks moving petroleum coke to the Carbon Plant 
and outside the Rodeo Refinery, specifically with 36 percent conveying raw petroleum coke from the 
Rodeo Refinery to the Carbon Plant and 44 percent consisting of petroleum coke deliveries outside the 
Rodeo Refinery. To some extent, that traffic is internal to the Rodeo Refinery, but coke trucks do use 
Cummings Skyway and State Route 4 to access the Carbon Plant. Other truck traffic in 2019 consisted of 
approximately 7,500 trucks bringing various materials, some of them hazardous, into the refinery and 
transporting wastes, some hazardous, out of the refinery. These trucks used local roadways, including 
San Pablo Avenue, the Cummings Skyway, State Route 4, and Willow Avenue, and I-80.  

Rail Transport 

Train accident reports reported to the Federal Railroad Administration identify the causes and contributing 
factors causing the accident. Rail accidents can stem from human errors (e.g., switching, coupling, 
transloading, speeding); equipment failures (e.g., crossing guard failures, leaking valve, coupling failure, 
broken rails, brake failure, corrosion, etc.); system or procedural failures (e.g., interim storage on holding 
track, routing, emergency response, maintenance, circuitous routing); and external events (vandalism, at-
grade crossing, flood, earthquake, fire, bridge failure). 

Federal Railroad Administration regulations on reporting railroad accidents/incidents are found primarily in 
49 CFR Part 225. The purpose of the regulations is to provide the Federal Railroad Administration with 
accurate information concerning the hazards that exist on the nation’s railroads. The Federal Railroad 
Administration uses this information for regulatory and enforcement purposes, and for determining 
comparative trends of railroad safety. These regulations preempt states from prescribing accident/incident 
reporting requirements. The Federal Railroad Administration compiles data on railroad-related accidents, 
injuries and fatalities to depict the nature and cause of rail-related accidents and improve safety.  

Based on the train accident train accident data reported in the United States, and California between 
2011 and 2020, the train accident rate was 2.9 accidents per million miles traveled over the 10-year 
period from January 2011 to December 2020. Of the hazmat releases in California, only three accidents 
involving releases of hazardous materials occurred between 2011 and 2020.  

Rail transport under baseline conditions consists of daily arrivals and departures of tank cars for the 
refinery’s butane product. As described in Section 3.7, Project Operation, rail traffic at the Rodeo Refinery 
during the baseline year 2019 consisted of one linehaul locomotive visit per day moving 4.7 cars, on 
average, at the butane facility and approximately three linehaul visits per week, on average, to the Carbon 
Plant moving an average of 2.3 cars, on average, for each visit.  

The hazards of rail transport arise primarily from derailments of railcars. These derailments can cause the 
railcars to rupture and release their contents. Compared to trucks, railcars carry larger quantities of material 
(30,000 gallons is a typical tank car size), and derailments of railcars carrying hazardous materials can 
cause incidents with significant local consequences, such as the derailment and explosion of a train of tank 
cars carrying petroleum crude oil in Lac Mégantic, Canada, in 2013. Rail transportation of hazardous 
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materials is heavily regulated by a number of federal and state agencies, which specify cargo packaging 
and manifesting requirements, railcar construction standards, and railroad operating procedures.  

Pipeline Transport 

The USDOT Pipeline and Hazardous Material Safety Administration (PHMSA), keeps detailed pipeline 
incident and mileage reports to chart fatalities, injuries, property damage, and loss of product resulting 
from pipeline incidents. Pipeline accident events, referred to as “significant incidents” by the PHMSA, 
include all incidents reported by a pipeline operator when any of the following conditions are met: 
(1) fatality or injury requiring in-patient hospitalization (also referred to as a “serious incident”);  
(2) $50,000 or more in total costs; (3) highly volatile liquid releases of five barrels or more or other liquid 
releases of 50 barrels or more; and/or (4) liquid releases resulting in an unintentional fire or explosion. 

The 10 year (2010 to 2019) listing of hazardous liquid pipeline accidents in California averaged 
21 accidents per year for onshore hazardous liquid pipelines, including crude oil and petroleum products, 
in California. The PHMSA data show that over a 10-year period (2010–2019), none of the incidents 
resulted in fatalities or serious injuries. Approximately 80 percent of the hazardous materials that were 
spilled was crude oil, with 83 percent of the barrels lost being crude oil. According to the USDOT Incident 
and Mileage Reports, California contains 6,525 miles of hazardous liquid pipelines, transporting primarily 
crude oil and petroleum products. 

Four regional pipelines serving the Santa Maria Site and the Rodeo Refinery. The Santa Maria Site is 
connected to the Rodeo Refinery by approximately 200 miles of subterranean pipeline (Figure 3-5), 
designated Line 400 and Line 200. Line 400 runs north and east from the Santa Maria Site through the 
Coastal Range of central California in San Luis Obispo and Kern Counties to connect with Line 200 north 
of McKittrick. Line 200 runs northwest up the west side of the San Joaquin Valley. Over the past 10 years, 
Phillips 66 has had no occurrence of “significant incidents” (CalARP 2019). 

Pipeline transport of petroleum products has a strong safety record: in the period from 2001 to 2020, 
nearly 5 billion barrels of crude oil were transported through the 4,000 miles of crude oil pipelines in 
California, with an average of fewer than five significant pipeline incidents per year (PHMSA 2021). No 
one was fatally injured and only one injury required hospitalization in those incidents. Baseline 
transportation of fuels are tabulated in Table 3-2 and described in Section 3.4.2, Existing Rodeo Refinery. 

4.9.2.2 Santa Maria Site 

The Santa Maria Site is located in southern San Luis Obispo County near the community of Nipomo and 
the city of Arroyo Grande. The vicinity consists largely of open space and agricultural lands; the closest 
residences to the site are approximately 0.25 mile to the northeast, and no other sensitive receptors 
(schools, etc.) are located within 0.5 mile of the facility. The Santa Maria Site processes petroleum crude 
oil, and the hazards and hazardous substances associated with its operation are similar to those of the 
Rodeo Refinery, without the processing of lighter end materials (butane) or products (gasoline, diesel). 
The facility receives crude oil by pipeline and truck and ships partially refined feedstock by pipeline and 
petroleum coke byproduct by rail. Crude oil and products are stored in tanks onsite. The Santa Maria Site 
is in the SWRCB’s GeoTracker database because of an ongoing site cleanup assessment and interim 
remedial action involving subsurface hydrocarbon contamination.  

The nearest public airfield is the Oceano County Airport, located approximately 3 miles from the Santa 
Maria Site. The San Luis Obispo County Regional Airport is located approximately 10 miles north of the 
site, and the Santa Maria Public Airport is located approximately 9 miles southeast of the site.  
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4.9.2.3 Pipeline Sites 

The Pipeline Sites are located in a variety of land uses in a number of counties (i.e., San Luis Obispo, 
Santa Barbara, Kern, Kings, Madera, Merced, Stanislaus, San Joaquin and Contra Costa). Pipeline 
access points are generally in sparsely populated areas. The pipelines themselves are underground; they 
cross numerous streams, small rivers, and transportation infrastructure but do not traverse dense 
population centers. None of the Pipeline Sites are within 0.25 mile of a school. Three of the Pipeline Sites 
are located within 2 miles of airports—Orcutt Pump Station (Santa Maria Public Airport), Midway Pump 
Station (Taft Airport), and Patterson Pump Station (NASA Crows Landing Airport and Test Facility).  

As described above, pipeline transport has a strong safety record. Over the past 10 years, Phillips 66 
has not experienced any significant incidents associated with the transport of crude oil and refined 
petroleum products.  

4.9.2.4 Existing Phillips 66 Safety Management Systems 

The Rodeo Refinery and the Santa Maria Site store and process, and the Pipeline Sites transport 
materials that are classified as acutely toxic and flammable and could pose hazards during process upset 
conditions. Historically, the petroleum industry has addressed concerns about potential catastrophic 
accidents by developing design standards intended to minimize both the likelihood of these events and 
their consequences. In recent years, federal and state regulations have taken an increasingly active role 
in requiring facilities to assess and document these risks and to take further action to reduce them.  

Emergency Response Plan 

Phillips 66 has emergency response plans to ensure that in the event of a fire, hazardous material 
release, medical emergency, or rescue situation, refinery and pipeline personnel would be able to 
respond to the emergency quickly and effectively to minimize personal injuries, environmental damage, 
and/or property damage. The emergency response plan describes the responsibilities of all facility 
personnel and defines the types of actions that personnel with different levels of training may take in 
response to an emergency. Furthermore, the emergency response plan describes and defines the chain 
of command to be followed by personnel in an emergency. The primary responsibility for implementing 
the emergency response plan rests with Phillips 66, not with an outside agency. 

Emergency Response Capabilities 

Emergency response teams at each refinery are trained and equipped to respond to fires, rescues, 
hazardous material releases, and other emergencies. To maintain readiness, emergency response teams 
participate in monthly meetings and regular response drills. These teams are managed to ensure that the 
emergency response plan is implemented and followed in the preparation for, and response to, 
plant emergencies.  

In the event of a release of hazardous materials, the nature, source, amount, and affected area of the 
release are identified and the potential impacts to human health and the environment are assessed. It is 
the responsibility of Phillips 66 to notify local authorities, as needed, and regulatory agencies, as required 
by law and the Contra Costa County General Plan. The General Plan requires that all facilities adopt an 
emergency response plan that includes immediate notification of the public.  

Numerous Phillips 66 facilities, including the Rodeo Refinery, are members of mutual aid organizations 
under which facilities with emergency response capabilities agree to assist each other. 
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Design 

As industrial facilities that handle hazardous chemicals, the Rodeo and Santa Maria Refineries must be 
constructed and operated in accordance with certain codes and standards that are enforced via 
administrative mechanisms such as internal audits, design reviews, and building inspections. Some of the 
main design standards include the American Petroleum Institute’s (API’s) Recommended Practice 750, 
Codes of Management Practices of the Chemical Manufacturers, the American National Standards 
Institute’s B31.1: Power Piping and B13.3: Petroleum Refinery Piping, National Fire Prevention 
Association 30, and the Uniform Building Codes. 

Inspections 

To ensure integrity, safety and regulatory compliance, the Rodeo and Santa Maria Refineries have 
various inspection programs, implemented by the Engineering Inspection Department using techniques 
recognized and accepted by the petroleum industry. In addition, the operations, maintenance, and staff 
departments conduct various safety and regulatory compliance inspections and audits. 

The engineering inspection program uses visual and non-destructive testing methods to inspect affected 
equipment for damage and deterioration. The program requires written records for all inspections of 
affected equipment. It covers a variety of plant equipment including tanks, pressure vessels, piping, relief 
valves, and other related components. The program provides for a planned inspection of new equipment 
prior to acceptance by Phillips 66 and of existing onsite equipment.  

Training 

Phillips 66 conducts a safety-training program for employees working at the Rodeo and Santa Maria 
Refineries and the Pipeline Sites. New employees are given safety training, and employees receive 
annual refresher training, as required, in the following areas: 

• Injury reporting procedures; 

• Emergency reporting and notification procedures; 

• Safety hazard reporting procedures; 

• Use of personal protective equipment; 

• Location and use of respiratory equipment; 

• Location and use of fire hoses and hand-held fire extinguishers; 

• Safety procedures to be used in the event of a release or potential release of a hazardous material; 

• Chemicals and wastes present at the facility and their associated hazards; 

• Information labels, forms, and Safety Data Sheets; 

• Proper methods of handling hazardous materials; 

• Reporting of adverse health and environmental effects; 

• Use, capabilities, and locations of emergency response equipment and supplies; 

• The facility’s emergency response plan; 

• Procedures for the control of a toxic and hazardous materials release; 

• Procedures for coordinating with emergency response organizations; and 

• Federal OSHA HAZWOPER training. 
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In addition to safety training, operator-training programs are conducted at the Rodeo Refinery, Santa 
Maria Site, and Pipeline Sites to ensure operator competence. The program provides training in policies 
and procedures, safety and health hazards, and task specific procedures and practices. All operator 
trainees must successfully complete a basic training program prior to working as an operator. The 
program includes basic training in the areas of distillation, refining, chemistry, physics, environmental 
screening, maintenance, instrumentation, and specific safety hazards. After completing the basic training 
program, a trainee is assigned to an operating area, and the process foreman continues the instruction of 
the trainee. When new equipment or processes are installed, the process foreman conducts training 
sessions similar to those given to operator trainees to familiarize trainees with new equipment and/or 
processes. Training records are maintained for all operators.  

4.9.2.5 Process Safety Management and Management of Change 

To comply with the Process Safety Management requirements, Phillips 66 has established procedures for 
the MOC. The purpose of these procedures is to ensure that changes to process chemicals, technology, 
equipment, facilities, or critical procedures do not cause plant facilities to be operated outside their design 
limits or introduce new hazards to plant operations. Applicable requirements of the MOC may include an 
environmental review, health and safety/loss control review, process hazards analysis, project field safety 
check, HAZCOM Review/Safety Data Sheet48 update, new or revised procedures, operator training, 
operating manual update, maintenance records update, equipment inspection update, process flow 
diagram update, piping and instrumentation diagram update, electrical drawing update, instrument loop 
sheet update, or other requirements deemed necessary by the reviewing engineers.  

4.9.2.6 Risk Management Plan 

Phillips 66 operates under the USEPA RMP rule, CalARP Program, and the Contra Costa County ISO. 
The Rodeo and Santa Maria Refineries maintain RMPs that includes three main components: (1) hazard 
assessment; (2) release prevention planning; and (3) emergency response planning. The RMPs are 
updated when there are changes that would affect the use or storage of acutely hazardous substances. 
A detailed hazards and operability study of the changed components is carried out prior to startup of new 
equipment or processes such as would be part of the Project. Upon completion of the Project, the HMBP, 
which provides input to the RMP, would be updated and the RMP scenarios would be reviewed for 
potential change as a result of Project implementation and transition from conventional refining operations 
to an operation using non-hazardous feedstocks and producing non-toxic renewable fuels. 

4.9.2.7 Marine Oil Terminal Engineering and Maintenance Standards 

The Marine Terminal operates as a MOTEMS-compliant facility, meaning that its construction, materials, 
equipment, and operating procedures meet the standards for marine terminals established by CSLC. The 
operating procedures are set forth in the Phillips 66 Rodeo Marine Terminal Handbook, which was 
revised and updated in 2016. This document is intended to ensure that vessels using the Marine Terminal 
to load or offload liquid bulk cargos (e.g., crude oil, gasoline, blendstocks) are aware of and comply with 
the appropriate safety procedures and with the federal, state, and local rules and regulations governing 
the handling of such cargos. The handbook describes the marine terminal facilities and then specifies the 
operating procedures that vessels must follow as they approach, dock at, load/unload at, and depart from 
the Marine Terminal.  

 
48  The Federal Emergency Planning & Community Right-To-Know Act 312 requires businesses have available Safety Data Sheet 

and must submit hazardous chemical inventory forms to the State Emergency Response Commission, Local Emergency 
Preparedness Committee, and local fire department annually. 
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The handbook also describes tidal current conditions in the vicinity of the Marine Terminal and 
recommends traffic patterns, berthing maneuvers and approach speeds, and vessel draft guidelines to 
provide guidance on approaching and berthing. This guidance supplements the knowledge that the port 
pilot, which every ship calling the Rodeo Refinery is required to have, brings to the operation. The 
handbook requires all vessels to use tug escorts to comply with Office of Spill Prevention and Response 
(OSPR) regulations and specifies the minimum power and class requirements of the tugboats used for 
different sizes of vessels. For example, the largest class of tanker vessel (143,000 to 200,000 deadweight 
tons) must use three Class A+ tractor tugboats, the smallest (30,000 deadweight tons or less) must use 
two Class B twin-screw tugboats.  

The handbook sets out the requirements for safe mooring of different sizes of vessels, specifying the 
number, placement, and strength of mooring lines, and provides example schematic drawings of safe 
mooring configurations. The fire extinguisher and monitoring systems at the Marine Terminal are detailed 
and emergency evacuation routes described. The handbook also specifies the requirements for cargo 
and ballast tank testing, venting, and inert gassing, and for the various regulatory reports. The handbook 
prohibits cleaning non-crude tanks when at dock. Cargo loading/unloading procedures in terms of 
personnel requirements, system pressures, ship-to-dock communications, and vapor recovery, and the 
specific wind conditions that require shutdown of transfer operations, are also specified.  

Finally, the handbook describes the pollution control equipment available at the Marine Terminal, 
including the 2,800-foot-long containment boom, boom boat, and associated response gear, and outlines 
its capabilities. The handbook also assigns roles in the event of a spill (the terminal would be responsible 
for initial response and mobilizing outside resources, the vessel for a series of notifications) and specifies 
the various agencies that would be notified and could become involved in the response. 

The MOTEMS apply to all existing and new marine oil terminals in California, and include criteria for audit, 
maintenance, inspection, structural and seismic analysis and design; mooring and berthing; geotechnical 
considerations (including site-specific assessment); and analysis and review of the fire, piping, 
mechanical, and electrical systems. The Marine Terminal is required to comply with the MOTEMS, which 
became effective on February 6, 2006. 

4.9.2.8 Marine Response Capabilities 

All marine terminals and all vessels calling at the Marine Terminal are required to have oil spill response 
plans and a prescribed level of initial response capability. The USCG and the CDFW’s Office of Spill 
Prevention and Response (OSPR) have created the OSRO classification program so that facility and tank 
vessel operators can contract with and list an OSRO in their response plans, in lieu of providing extensive 
lists of response resources, to show that the listed organization can meet the response requirements. 
Phillips 66 contracts with MSRC to serve as the primary OSRO in its Oil Spill Response Plan for offshore, 
onshore, and shallow-water response services. MSRC has an extensive inventory of response equipment 
located throughout the Bay Area, with the closest locations to the Marine Terminal being at Benicia 
(6.2 miles), Vallejo (4.4 miles) and Martinez (7.2 miles). Equipment located at these three locations is 
listed in Table 4.9-2. 
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Table 4.9-2 Marine Spill Response Corporation Response Equipment 

Location Equipment 

Benicia • Warehouse with equipment 
• Main Equipment: 
• Mini Spoiler I Support Vessel 
• Mini Spoiler II Support Vessel 
• Munson I Support Vessel 
• Munson II Support Vessel 
• 2 Shallow Water Push Boats (28' Munson) 
• 2 x 1,800 Feet 10" Curtain Internal Foam Boom 
• 2 x Marco I Skimmer 3,588 bbl/day 

Martinez • Sentinel Response Vessel 
• Raider II Support Vessel 
• Raider IV Support Vessel 
• 1 Marco III Skimmer 6,150 bbl/day 
• 2 x 1,500 Feet 18" Curtain Internal Foam Boom 

Vallejo • Spill Chaser Fast Response Vessel (FRV) 
• Work Boat Global Boom Barge 
• Raider I workboat 
• Raider III workboat 
• Shallow Water Barge, 400 bbl storage 
• 6,400 Feet 18" Curtain Internal Foam Boom 
• 2,000 Feet 18" Curtain Internal Foam Boom 
• 2 x 1,000 Feet 18" Curtain Internal Foam Boom 
• 40 Feet Tapered Fence Boom 
• 2 LORI Brush Pack Skimmers 5,000 bbl/day 
• 1 GT-185 Skimmer (with Adapter) 1,371 bbl/day 
• 60 Feet 20" Curtain Internal Foam Boom 

Source: MSRC 2021 

Methods used for detection of submerged oil include vessel-mounted bottom or side scan sonar, divers 
with cameras, remotely operated vehicles with cameras, aircraft, and photo bathymetry (photographic 
mapping of subsurface details). Other methods include diaper drops, where sorbents (often disposable 
diapers) wrapped around a lead ball are bounced on the bottom and then checked for the presence of oil; 
dragnet, where a seine net or chain-link fence is fitted with sorbent materials and towed through the 
water; and snare drops, where sorbents are attached to a line or chain, submerged, anchored, and later 
raised to surface. The purpose of these drops is to locate and track oil movement on the bottom. 

Containment methods for submerged oil include a bottom boom (a-weighted boom placed on the bottom); 
bubble curtains (massive amounts of bubbles released from a perforated manifold on the bottom that 
contain oil through turbulence caused by their rising action); water jets (nozzles placed above the surface 
of the water impinging on the water’s surface, thus containing the oil); and a Jackson net (a boom-type 
device consisting of a double layer of knotless net, with an impermeable plastic membrane between 
layers fastened at the top and bottom that supports tension lines). The OSROs have access to the 
specialized equipment needed for a submerged oil spill. 
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The USCG requires that marine terminals must be able to respond to a small (50 barrels) spill with the 
following equipment: 

• 1,000 feet of containment boom and a means of deploying it within 1 hour; 

• oil recovery devices within 2 hours; and 

• oil storage capacity for recovered oily material. 

Phillips Oil Spill Response Plan has been certified by the USCG and OSPR as meeting these 
requirements. The OSRP contains estimates of the worst-case discharge, the average most probable 
discharge and the maximum most probable discharge. The worst-case discharge from the Marine 
Terminal is based on 33 CFR Part 154 definition, which is defined as releases from Marine Terminal 
piping only (not the tanker or barge). The worst-case discharge is defined as 3,976 barrels, with an 
average and maximum most probable discharges of 40 and 397 barrels, respectively. For response 
planning purposes, the worst-case discharge that Phillips 66 is required to plan for is a release from the 
refinery tanks potentially releasing 297,000 barrels to the marine environment. 

Because the refinery has a worst-case discharge volume of 297,000 barrels of oil, Phillips 66 response 
capabilities under the plan are for spills up to 297,000 barrels, which is a much larger spill than has 
occurred within the Bay since at least 1971. The Oil Pollution Act of 1990 was enacted, in part, to ensure 
that shippers and oil companies pay the costs of spills that occur. It also established a $1 billion Oil Spill 
Liability Trust Fund, funded by a tax on crude oil received at refineries. The State of California also 
requires businesses that handle a petroleum product to file for a Certificate of Financial Responsibility, in 
which they must demonstrate to the state in some manner (e.g. insurance, letter of credit) that they have 
the financial wherewithal to respond to and cleanup a worst-case spill. 

4.9.2.9 Marine Vessel Traffic Control System 

The USCG has established a TSS off the entrance to San Francisco Bay. It includes three directed-traffic 
areas, each with one-way inbound and outbound traffic lanes separated by defined separation zones, and 
a Precautionary Area. The TSS is recommended for use by vessels approaching or departing the San 
Francisco Bay, but is not necessarily intended for tugs, tows, or other small vessels that traditionally 
operate outside the usual steamer lanes or close to shore. The TSS has been adopted by the 
International Maritime Organization. 

The USCG established the VTS in San Francisco Bay in 1972, under legislation prompted by the Oregon 
Standard/Arizona Standard collision at the Golden Gate (USCG 2021). Prior to that incident, the San 
Francisco VTS (the first in the United States) was a voluntary program based on a Coast Guard radar 
system. Among other provisions, the legislation authorized the Coast Guard to establish a formal VTS 
system, which was also done at other ports. The system was reduced in the late 1980s in response to 
budget cuts, but re-activated in the early 1990s in response to the 1989 Exxon Valdez incident. Additional 
legislation in response to that incident authorized the Coast Guard to make participation in the VTS 
mandatory for specific classes of commercial vessels, especially tankers. The VTS has been continually 
updated over the years with new technology and improved operating procedures, and now incorporates, 
among other features, satellite navigation, real-time meteorological and oceanographic sensing systems, 
and vessel location transponders, as described in subsequent subsections.  

The USCG operates the San Francisco VTS and monitors nearly 400 vessel movements per day. The 
region is considered a difficult navigation area because of its high-traffic density, frequent episodes of fog, 
and challenging navigational hazards. The VTS for the San Francisco Bay region has six components: 
(1) automatic identification system, (2) radar and visual surveillance, (3) VHF communications network, 
(4) a position reporting system, (5) traffic schemes within the San Francisco Bay, and (6) a 24-hour center 
that is staffed with specially trained vessel traffic-control specialists. 
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The VTS area is divided into two sectors—offshore and inshore. The offshore sector consists of the 
ocean waters within a 38-nautical-mile radius of Mount Tamalpais, excluding the offshore Precautionary 
Area. The inshore sector consists of the waters of the offshore Precautionary Area eastward to San 
Francisco Bay and its tributaries extending inland to the ports of Stockton, Sacramento, and Redwood 
City. In sum, the geographic area served by the VTS includes San Francisco Bay, its seaward 
approaches, and its tributaries as far as Stockton and Sacramento. 

There are seven Regulated Navigation Areas (RNAs) in the San Francisco Bay. These RNAs were 
established in 1993 by the USCG with input from the Harbor Safety Committee, and are based on the 
voluntary traffic-routing measures that were previously in existence. The RNAs are codified in 46 CFR 
Section 165.1116. RNAs organize traffic-flow patterns to reduce vessel congestion where maneuvering 
room is limited; reduce meeting, crossing, and overtaking situations between large vessels in constricted 
channels; and limit vessel speed. All vessels weighing 1,600 gross tons or more, and tugs with a tow of 
1,600 gross tons or more (referred to herein as large vessels) navigating in the RNAs are required by the 
regulations to (1) not exceed a speed of 15 knots through the water; and (2) have engine(s) ready for 
immediate maneuver, and operate engine(s) in a control mode and on fuel that will allow for an immediate 
response to any engine order by the Captain.  

Position Reporting, Communication, and Surveillance 

The USCG VTS at Yerba Buena Island is the communications center for the TSS. The TSS was 
extensively upgraded in 1997. The upgraded system includes state-of-the-art computer-digitized radar 
displays shown on electronic charts. The new system automated many of the controller’s duties, allowing 
more time for monitoring traffic. There are three classes of VTS user—passenger vessels, power-driven 
vessels, and towing vessels. There are four report types that may be required of each. In general, 
communications with VTS are brief, succinct, and to the point. Power-driven vessels over 40 meters in 
length are required to call VTS 15 minutes prior to entering a VTS area, when getting underway, at certain 
specified points, when there are changes to the sailing plan, and when leaving the VTS area. 

Pilotage 

Pilotage in and out of the San Francisco Bay and adjacent to the waterways is compulsory for all vessels 
of foreign registry and United States vessels under enrollment not having a federally licensed pilot on 
board. The San Francisco Bar Pilots provide pilotage to ports in San Francisco Bay and to ports on all 
tributaries to the bay. Pilots board the vessels in the Pilot Boarding Area outside the Golden Gate 
entrance, and then pilot the vessels to their destinations. Pilots normally leave the vessels after docking, 
and reboard the vessels when they are ready to leave and pilot them to sea or other destinations within 
the Bay Area. 

Physical Oceanographic Real Time System 

The Physical Oceanographic Real Time System (PORTS) is designed to provide real-time information to 
mariners, oil spill response teams, coastal resource managers, and others about San Francisco Bay’s 
water levels, currents, salinity, and winds. NOAA’s National Ocean Service, OSPR, US Geological 
Survey, local community, and Marine Exchange of the San Francisco Bay operate PORTS as a 
partnership to provide service to those who must make operational decisions based on oceanographic 
and meteorological conditions in the bay. Instruments are deployed at strategic locations in the San 
Francisco Bay to collect and provide data at critical locations and to allow nowcasting and forecasting 
using a mathematical model of the bay’s oceanographic processes. Data from these sensors are fed to a 
central data-collection point; raw data from the sensors are integrated and synthesized into information 
and analysis products, including graphical displays of PORTS data. These displays are available over the 
Internet and through a voice response system. Station 9415141 at Davis Point (at the Marine Terminal) is 
the nearest PORTS to the Marine Terminal (NOAA 2021a).  
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4.9.2.10 Factors Affecting Vessel Traffic Safety 

This section summarizes environmental conditions described in the USCG Pilot, Volume 7, 53th Edition, 
2021 (NOAA 2021b); the San Francisco, San Pablo, and Suisun Bays Harbor Safety Plan Year 2019 
(Harbor Safety Committee 2019); and San Francisco Bay Pilots (2021) Operations Guidelines for the 
Movement of Vessels on San Francisco Bay and Tributaries (SFBP 2021) that could have an impact on 
vessel safety in the Bay Area. 

Winds 

San Francisco Bay Area weather is seasonably variable. Winter is the season with the most significant 
seas, both in terms of locally driven wind waves and open-ocean swells that are generated by long 
fetches of strong winds over the eastern Pacific. Winter winds from November to February shift frequently 
and have a wide range of speeds depending on the procession of offshore high- and low-pressure 
systems. Spring tends to be the windiest season, with average speeds in the San Francisco Bay of 6 to 
12 nautical miles per hour (knots), with wind speeds of 17 to 28 knots up to 40 percent of the time. 
Summer winds are the most constant and predictable. Wind speed can affect track keeping and mooring 
operations and can cause strain on mooring lines during transfer operations. 

Fog 

Fog is a well-known problem in the Bay Area, particularly around the entrance to the San Francisco Bay 
(known as the Golden Gate). It is most common during the summer, occasional during fall and winter, and 
infrequent during spring. The long-term fluctuations are not predictable, but daily and seasonal cycles 
generally come at expected intervals. The foggiest months are usually July and August, while June is the 
least foggy. Under normal summer conditions, a sheet of fog appears in the early forenoon and becomes 
more formidable as the day wears on. This type of fog is normally referred to as sea fog. Fog signals in 
the Golden Gate operate 15 to 25 percent of the time during August. Another type of fog, referred to as 
Tule fog, forms in low, damp places such as the Sacramento-San Joaquin River Delta, and is most 
prevalent in late December and January. This type of fog tends to drift seaward through the Carquinez 
Strait and other gaps in the Berkeley Hills. Fog signals tend to operate 10 to 20 percent of the time during 
these months. The reduced visibility caused by fog can increase the potential for collisions and allisions. 

Currents 

The currents at the entrance to the San Francisco Bay are variable and uncertain, and at times attain 
considerable velocity. The ebb current has been observed to reach a velocity of over 6.5 knots. 
Immediately outside the San Francisco Bar, a horseshoe shaped area of shallow water that begins north 
of the Golden Gate in Marin County, runs out approximately 5 miles, and curves back to shore just south 
of the Golden Gate; this area of water has a slight current to the north and west known as the Coast Eddy 
Current. The currents that have the greatest effect on navigation in the bay and out through the Golden 
Gate are tidal in nature (i.e., due to the tide rushing in and out of the San Francisco Bay). Currents can 
affect track keeping, mooring operations, and oil spill response operations. 

Tides 

Tides in the San Francisco Bay Area are mixed. Usually, two cycles of high and low tides occur daily, but 
with inequality of the heights of the two. Occasionally, the tidal cycle will become diurnal (only one cycle 
of tide in a day). Depths in the San Francisco Bay are based on the MLLW level, which is the average 
height of the lower of the two daily low tides. The mean range of the tide at the Golden Gate is 4.1 feet, 
with a diurnal range of 5.8 feet. During the periodic maximum tidal variations, the range may reach as 
much as 9 feet and have lowest low waters 2.4 feet below MLLW datum. Tides affect water depth, which 
in turn can have potential impacts by groundings. In addition, tidal action has an impact on currents in the 
San Francisco Bay. 
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Water Depths 

Water depths in the San Francisco Bay are generally shallow and subject to silting from river runoff and 
dredge spoil recirculation. Therefore, channel depths must be regularly maintained, and shoaling—the 
deposition of silt and sand that decreases water depth—must be prevented to accommodate deeper-draft 
vessels. The USACE attempts to maintain the depth of the main ship channel from the Pacific Ocean into 
the San Francisco Bay at 55 feet; however, the continual siltation results in actual main-channel depths 
ranging between 49 and 55 feet. Deep-draft vessels in the San Francisco Bay must carefully navigate many 
of the main shipping channels because channel depths in some areas are barely sufficient for navigation by 
some modern larger vessels, depending upon how deeply laden the vessel is. While the USACE surveys 
specific areas of concern on a frequent basis, recent survey charts may not show all seabed obstructions or 
shallow areas due to highly mobile bottoms (due to localized shoaling). In addition, recent observations 
indicate that manmade channels may influence tidal currents to a greater degree than earlier anticipated. 
Water depth impacts under keel clearance, and groundings are a potential impact. 

4.9.2.11 Regulatory Setting 

The existing regulatory setting reflects the governing of hazardous materials transport, storage, and use at 
the Rodeo Refinery, Santa Maria Site, and Pipeline Sites, as well as federal, state, and local regulations 
governing process safety.  

Conventional refinery operations involve the processing and handling of substances that are classified as 
combustible and/or flammable, with the potential for fires and explosions, and also involve the processing 
and handling of substances that are acutely toxic with the potential of releasing toxic vapors. Refinery 
processes are, therefore, subject to regulations and safety management programs to prevent and mitigate 
potential accidents. In addition, refinery operations generate hazardous wastes that are subject to 
regulations and programs covering their safe storage and disposal.  

Because of the hazards presented by the use, storage, transportation, and disposal of hazardous 
materials in industrial oil refining operations, including those relating to accidental release or upset 
conditions, an extensive body of laws and regulations has developed to minimize risk and mitigate harm 
in the event of incidents. Numerous federal, state, and county laws, regulations, guidelines, and policies 
focus on reducing the risks from the hazards associated with the transport, storage, and refining of 
petroleum and petroleum products, some of which include the following: 

• USDOT railroad safety regulations, hazardous materials regulations, and pipeline safety regulations;  

• OSHA worker safety rules; 

• USEPA Accidental Release Prevention/RMP rule, Spill Prevention, Control and Countermeasures 
rule, and community right-to-know regulations; 

• Federal CWA, as enforced by the USEPA;  

• California Porter-Cologne Water Quality Control Act and related California Administrative Code 
sections administered by the California SWRCB and the San Francisco Bay RWQCB;  

• CalARP Program; 

• California Division of Occupational Safety and Health (Cal/OSHA) Injury and Illness Prevention 
Program and worker safety and communication regulations;  

• CPUC’s railroad safety rules; 

• California pipeline safety regulations; 

• California EPA, Department of Toxic Substances Control (DTSC) hazardous waste 
management regulations; 
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• CSLC’s MOTEMS; 

• San Luis Obispo County General Plan Safety Element;  

• Contra Costa County’s ISO; and 

• Permitting requirements, which must be fulfilled prior to development, are enforced by Contra 
Costa County, San Luis Obispo County, and other counties through which the pipelines pass. 

These regulations and others and existing compliance programs and plans in place at the Rodeo Refinery 
and governing the Santa Maria Site and Pipeline Sites are described in more detail below. The Project 
would transition the Rodeo Refinery from conventional refining operations to an operation using non-
hazardous feedstocks and producing non-toxic renewable fuels. Generally, these renewable feedstocks are 
not identified as marine pollutants by the US Department of Transportation (USDOT, Title 49 Part 171), the 
United Nations, or the International Maritime Organization, which regulate the movement of materials 
throughout the world. However, although these feedstocks may not be classified as pollutants, the USEPA 
“found that a worst-case discharge or substantial threat of discharge of animal fats and vegetable oils to 
navigable waters, adjoining shorelines, or the exclusive economic zone could reasonably be expected to 
cause substantial harm to the environment, including wildlife that may be killed by the discharge” (40 CFR 
Part 112). See Section 4.4, Biological Resources, for additional information. To the extent that Project 
operation would not involve some of the activities and hazardous materials associated with conventional 
refinery operations, some of these regulations would likely not apply to the Project.  

Federal Authority 

USEPA 

Accidental Release Prevention 

The USEPA’s Accidental Release Prevention/RMP rule, CalARP Program, and Cal/OSHA Process Safety 
Management (PSM) standard require that facilities assess the potential for accidental releases of toxic, 
reactive, flammable, or explosive chemicals and that programs be established to minimize the frequency 
and extent of accidental releases. The RMP and CalARP regulations are geared toward offsite 
consequences to protect the general public. PSM is geared toward workplace and employee safety. 
Enforcement of CalARP regulations is assigned to the Certified Unified Program Agencies (CUPA).  

Crude oil is not a regulated substance under the federal USEPA Accidental Release Prevention/RMP Rule. 
Crude oil can contain hydrogen sulfide (H2S), which can be captured by the RMP rule. However, the 
threshold determination for hydrogen sulfide in 40 CFR Section 68.115(b) is 1 percent by weight. Crude oil 
containing less than 1 percent hydrogen sulfide is not captured under the RMP Rule. Pursuant to the 
Cal/OSHA PSM Standard, crude oil is not classified as an acutely hazardous material in the CCR Title 8, 
Section 5189.  

Oil Spill Prevention 

The USEPA has established oil pollution prevention regulations (40 CFR Part 112) to implement the Oil 
Pollution Act of 1990. A central feature of these regulations is the requirement that operators of oil 
facilities, such as refineries, pipelines, and petroleum storage and distribution facilities, prepare and 
implement a facility-specific SPCC Plan. The plan must be certified, reviewed at least every 5 years, and 
revised as needed to reflect facility changes. A large or complex facility such as the Rodeo Refinery is 
required to have SPCC Plans for each of its operational elements, such as loading racks, storage tanks, 
marine terminal, and internal pipelines.  
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10 CFR Parts 51, 52, 70, and 71 – PSD and Title V Permitting Programs 

On June 23, 2014, the US Supreme Court issued its decision in Utility Air Regulatory Group v. EPA 
(No. 12-1146). The Court ruled that the USEPA may not treat GHGs as air pollutants for purposes of 
determining whether a source is a major source required to obtain a PSD or Title V permit. The Court also 
stated that PSD permits that are otherwise required (based on emissions of criteria pollutants, such as 
nitrogen oxides and sulfur oxides) may continue to require limitations on GHGs emissions based on the 
application of BACT. USEPA is currently evaluating the implications of the Court’s decision and awaiting 
further action by the US Courts. As the USEPA gains a better understanding of the full impact of the 
decision on PSD and Title V permitting regulations, it will provide relevant guidance and information on 
GHG permitting requirements (USEPA 2014). 

US Coast Guard 

The USCG is the lead federal agency for response to oil spills on navigable waters. Facilities are required 
to submit plans to the USCG for spill planning and response. The SPCC Plan must be reviewed by facility 
management at least every 5 years and revised as needed to reflect facility changes. The USEPA retains 
enforcement responsibility for the SPCC Rule. The SPCC Plan also outlines the monitoring and reporting 
requirements and actions that must be performed in the event of a spill. The CSLC, through its OSPR, is 
the state lead agency in cooperation with CDFW. The OSPR has the public trustee and custodial 
responsibilities of CDFW for protecting, managing and restoring the state’s fish, wildlife, and plants. 
OSPR coordinates federal, state, and local oil spill response organizations. Key activities include 
coordinating response drills; ensuring the preparation and maintenance of contingency plans for 
geographic areas, industries, and individual facilities, such as marine oil terminals; coordinating with 
harbor safety committees; coordinating oil spill response and cleanup; and investigating oil spills. 

With respect to marine vessel transport, the USCG enforces federal hazardous materials transportation 
laws, including the Water Pollution Control Act, the Act to Prevent Pollution from Ships (33 United States 
Code [USC] 1901 et seq.), and the Oil Pollution Act of 1990 (33 USC 2701 et seq.). These laws require 
the USCG’s involvement in and responsibility for a variety of maritime-related issues, including vessel 
traffic services at major ports, harbor safety committees, port security, vessel and facility monitoring, and 
oil spill prevention and cleanup. The USCG requires the submission of vessel response plans for planning 
and responding to potential spills of fuel and cargo. Vessel response plans are required to plan for a 
worst-case discharge defined as the discharge in adverse weather conditions of a vessel’s entire fuel or 
cargo oil (33 USC § 1321(j)(5)). 

Homeland Security 

Under the federal Facility Security Rule (33 CFR Part 105), the USCG oversees the development and 
implementation of security measures at marine terminals and on vessels. Vessels and facilities must 
conduct security assessments and must submit a Vessel Security Plan or Facility Security Plan to USCG 
for approval.  

Federal Department of Transportation 

The USDOT establishes and enforces standards for transporting hazardous materials. Pertinent 
provisions governing rail transport are found in 49 CFR Parts 174, 176, and 179. Part 174, Carriage by 
Rail, specifies the handling, loading, and unloading requirements for the safe transport and shipping of 
hazardous materials and the requirement that qualified personnel must perform these tasks. This part 
also addresses correctly placarding railcars to indicate the hazard classifications of the materials and the 
segregation of incompatible materials. Part 176, Carriage by Vessel, provides further details on vessel 
carriage requirements for different classes of hazardous materials, including flammable gases, liquids, 
and solids, or oxidizing materials, with requirements for the position of those railcars on the train relative 
to the locomotives and other types of railcars. Part 179, Specifications for Tank Cars, provides design 
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requirements for rail tank cars used to transport hazardous materials, including tank mounting, welding 
certification, pressure relief devices, protection of fittings, loading/unloading valve requirements, coupler 
vertical restraints systems, tank-head puncture-resistance systems, and thermal protection systems.  

In response to the 2013 Lac-Mégantic derailment and fire involving tank cars carrying crude oil and other 
incidents, the Federal Railway Administration, PHMSA, and the National Transportation Safety Board 
have issued a number of emergency orders, new rules, and safety advisories and recommendations 
(described in detail in USDOT et al. 2015). These safety advisories and recommendations have 
addressed, among other issues, requirements related to the transport of Bakken crude oil, appropriate 
shipping classification of hazardous cargo, railcar structural standards, increased support for local first 
responders and operational procedures for trains hauling flammable liquids (including lower speeds, 
improved braking techniques, and improved train routing). In 2015, PHMSA issued new rules for high-
hazard flammable trains (49 CFR Section 174.310) that incorporated most of these issues; the rules were 
last amended in 2019.  

In addition to hazardous material transport, USDOT has established general railroad safety regulations 
(49 CFR Parts 200–299) that address safety standards for track (including bridges), train control systems, 
locomotives and rolling stock, signaling systems, road/railroad crossings, train and track workers, 
accident reporting, and various other aspects of railroad operation.  

The Pipeline Safety Law (49 USC Section 60101 et seq.) establishes oversight over pipeline transportation 
of hazardous materials. Under 49 CFR Parts 190–199, the Pipeline and Hazardous Materials Safety 
Administration promulgates and enforces pipeline safety regulations. These govern, among other issues, 
the pipeline transportation of hazardous liquids, gases, and other flammable, corrosive, and toxic materials. 
The Liquid Pipeline Integrity Management Program (49 CFR 195.450 et seq.) requires pipeline operators to 
assess, repair, and maintain hazardous liquid pipelines in high consequence areas such as population 
centers, drinking water resources, and ecologically sensitive areas.  

Resource Conservation and Recovery Act 

The RCRA established a “cradle-to-grave” regulatory program governing the generation, transportation, 
treatment, storage, and disposal of hazardous waste. Under RCRA, individual states may implement their 
own hazardous waste programs in lieu of RCRA as long as the state program is at least as stringent as 
federal RCRA requirements.  

Emergency Planning and Community Right-to-Know Act 

The objective of the Emergency Planning and Community Right-to-Know Act is to (1) allow state and local 
planning for chemical emergencies, (2) provide for notification of emergency releases of chemicals, and 
(3) address communities' right-to-know about toxic and hazardous chemicals. Section 302 of the Act 
requires facilities to notify the State Emergency Response Commission and any Local Emergency 
Response Committees of the presence of any "extremely hazardous substance" (the list of such 
substances is in 40 CFR Part 355) if it has such a substance in excess of the substance's threshold 
planning quantity and directs the facility to appoint an emergency response coordinator. Implementation 
of the Emergency Planning and Community Right-to-Know Act has been delegated to the State of 
California. The California Emergency Management Agency requires businesses to develop an HMBP if 
they handle (including storage) hazardous materials in quantities equal to or greater than 55 gallons, 
500 pounds, or 200 cubic feet of gas or extremely hazardous substances above the threshold planning 
quantity. The Plan includes inventories of hazardous materials, an emergency plan, and implements a 
training program for employees. This plan is required to be submitted to the CUPA, which oversee 
multiple regulatory programs, for use by state and local emergency response agencies. 
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Federal OSHA Regulations 

The OSHA regulations, intended to create a safe workplace, are found at 29 CFR Part 1910, Subpart H, 
and include procedures and standards for safe handling, storage, operation, remediation, and emergency 
response activities involving hazardous materials and waste. Pertinent sections of Subpart H include 
§ 1910.106 (Flammable and Combustible Liquids) and § 1910.120 (Hazardous Waste Operations and 
Emergency Response). 

The Hazardous Waste Operations and Emergency Response regulations contain requirements for worker 
training programs, medical surveillance for workers engaging in the handling of hazardous materials or 
wastes, and waste site emergency and remediation planning for those who are engaged in specific clean-
up, corrective action, hazardous material handling, and emergency response activities as specified by 
§§ 1910.120(a)(1)(i-v) and 1926.65(a)(1)(i-v). 

29 CFR Part 1910.119 Process Safety Management (PSM), addresses requirements for preventing or 
minimizing the consequences of catastrophic releases of toxic, reactive, flammable, or explosive 
chemicals that may result in toxic, fire or explosion hazards. The PSM applies to all industries except 
retail facilities, oil or gas well drilling or servicing operations, and normally unoccupied remote facilities. In 
each industry, PSM applies to any of more than 130 specific toxic and reactive chemicals onsite in one 
location; it also includes flammable liquids and gases in quantities of 10,000 pounds or more. PSM 
clarifies the responsibilities of employers and contractors involved in work that affects or takes place near 
covered processes to ensure that the safety of both plant and contractor employees is considered. The 
standard also mandates written operating procedures; employee training; pre-startup safety reviews; 
evaluation of mechanical integrity of critical equipment; written procedures for managing change; incident 
investigation; emergency planning and response; and compliance audits. 

Emergency Action Plans (29 CFR Section 1910.38) require that facilities have an emergency action plan 
to ensure the safe response to emergencies. The purpose of an emergency action plan is to facilitate and 
organize employer and employee actions during workplace emergencies. 

State Authority 

California Accidental Release Prevention Program 

California replaced the Risk Management and Prevention Program with the CalARP Program on January 
1, 1997. The CalARP Program is very similar to the USEPA's Risk Management Program with the 
following differences: 

• The list of toxic chemicals is larger—276 vs. 77 

• The threshold quantities of the chemicals is smaller (e.g., chlorine federal threshold quantity is 
2,500 pounds vs. California's threshold quantity of 100 pounds); the lower threshold quantities 
result in hydrogen sulfide and ammonia being listed as regulated substances at the Rodeo 
Refinery 

• Requires an external events analysis be performed, including a seismic analysis 

• More interaction with the public and agencies, including an RMP. 

Contra Costa Health Services Hazardous Materials Programs administers the CalARP Program and ISO 
by Contra Costa County and the City of Richmond. Six full-time engineers are required by the CalARP 
Program and the county’s ISO to perform the following: 

• Review the Risk Management and Safety Plans, document the review, and determine when the 
plans are complete 
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• Audit the facilities that are subject to the CalARP Program as well as the ISO at least once every 
3 years and document the results of each audit 

• Follow-up with recommended action items associated with RMP and Safety Plan reviews and 
audits to verify that potential problems are adequately addressed 

• Review Major Chemical Accidents or Releases Root Cause Analyses and incident investigation 
reports that are submitted to Contra Costa Health Services 

• Assist with incident investigations including a root cause analysis for Major Chemical Accidents 
or Releases 

• Perform incident investigations including root cause analysis for selected Major Chemical 
Accidents or Releases 

• Perform hazard scoring for development projects associated with land use applications 

• Participate in unannounced inspections of industrial facilities. 

California Hazardous Materials Business Plan 

The purpose of the HMBP program is to prevent or minimize harm to public health and the environment 
from a release or threatened release of a hazardous material. By submitting an HMBP, emergency 
responders can effectively protect the public. The HMBP also satisfies the federal Emergency Planning 
and Community Right-to-Know Act, which was created in 1986 to help communities plan for chemical-
related emergencies. 

Meeting this federal requirement is achieved through compliance with the HMBP program (California 
Health and Safety Code sec 25504 (a–c)). HMBPs describe hazardous materials inventory, storage 
container types and locations, emergency response and evacuation procedures, and employee 
hazardous materials training program. Enforcement of hazardous materials management rules and the 
HMBP program is assigned to the CUPA, the agency certified by the California Secretary of 
Environmental Protection to implement the Unified Hazardous Waste and Hazardous Materials 
Management Regulatory Program specified in Health and Safety Code Chapter 6.11, California 
Department of Toxic Substances Control. 

In California, the DTSC regulates the generation, transportation, treatment, storage, and disposal of 
hazardous waste. The hazardous waste regulations establish criteria for identifying, packaging, and 
labeling hazardous wastes; dictate the management of hazardous waste; establish permit requirements 
for hazardous waste treatment, storage, disposal, and transportation; and identify hazardous wastes that 
cannot be disposed of in landfills. These regulations also require hazardous waste generators to prepare 
a Hazardous Waste Contingency Plan that describe hazardous waste storage and secondary 
containment facilities, emergency response and evacuation procedures, and employee hazardous waste 
training program. While DTSC generally retains authority, day-to-day enforcement of hazardous waste 
management rules is delegated to the CUPA. 

The DTSC is responsible for regulating management of hazardous waste and correction of releases of 
hazardous constituents to the environment. DTSC promulgates rules and regulations, but enforcement of 
compliance with California hazardous waste management regulations is delegated to local agencies. The 
CUPA is the local agency having jurisdiction over compliance with California hazardous waste 
management regulations. DTSC retains the authority to intercede in hazardous waste management 
issues, permitting for hazardous waste treatment, storage and disposal, and review and approval of 
corrective action planning activity at hazardous waste contaminated sites.  
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California Fire Code and National Fire Protection Association  

The Rodeo Refinery and the Santa Maria Site are required to comply with the California Fire Code and 
National Fire Protection Association (NFPA) codes that address requirements for flammable and 
combustible liquid and compressed gas storage, including pressure vessel installation, water mains, foam 
fire protection systems, and water supply reliability requirements. The Contra Costa County Fire Protection 
District has local jurisdiction over proper implementation of fire code requirements at the Rodeo Refinery; 
CAL FIRE/San Luis Obispo County Fire Department has jurisdiction at the Santa Maria Site.  

California Division of Occupational Safety and Health 

Occupational safety standards exist in federal and state laws to minimize worker safety risks from both 
physical and chemical hazards in the work place. Cal/OSHA and the federal OSHA are the agencies 
responsible for ensuring worker safety in the workplace.  

Cal/OSHA assumes primary responsibility for developing and enforcing standards for safe workplaces 
and work practices within the state. Cal/OSHA’s PSM standard is discussed above in the Accidental 
Release Prevention subsection. Storage tank dikes and bulk storage tanks are examples of confined 
spaces. Worker entry into confined spaces must be performed in accordance with OSHA confined space 
procedures, including training for participants, planning, provisions for access/egress, monitoring, and 
supervision. Storage tank demolition, repair, and installation require hot work (e.g., cutting torches, 
welding, and grinding). Hot work within the refinery environment must be performed under the facility hot 
work program that is designed in accordance with OSHA requirements and industry guidelines. At sites 
known to have hazardous materials present (e.g., hydrocarbons, lead-based paint, asbestos, and 
contaminated soil), a site safety plan must be prepared to protect workers. The site safety plan 
establishes policies and procedures to protect workers and the public from exposure to known and 
potential hazards.  

The Rodeo Refinery is subject to CCR Title 8, Section 5189.1, Process Safety Management for 
Petroleum Refineries, of Cal/OSHA’s General Industry Safety Orders, which is more stringent than and 
supersedes federal OSHA’s Process Safety Management of Highly Hazardous Chemicals standard 
(29 CFR Section 1910.119).  

California State Lands Commission 

The CSLC developed Marine Oil Terminal Engineering and Maintenance Standards (MOTEMS) to 
establish standards for the design, construction, and maintenance of marine oil terminal berthing and 
cargo loading/unloading facilities. MOTEMS is intended to minimize the possibility of accidents at marine 
oil terminals during extreme weather events and seismic activity that would lead to releases of petroleum 
substances to the environment. Existing facilities are required to retrofit or rebuild as necessary to meet 
MOTEMS, which the Marine Terminal has completed, and the terminal will continue to comply with 
MOTEMS requirements.  

California Emergency Management Agency  

California has developed an emergency response plan to coordinate emergency services provided by 
federal, state, and local government and private agencies. Emergency response plans include responding 
to hazardous materials incidents, responding to intentional acts of destruction, and developing a 
downstream evacuation plan for areas within the potential inundation area. The plan is administered by 
the California Emergency Management Agency, which coordinates the responses of other agencies, 
including the CalEPA, California Highway Patrol, CDFW, RWQCB, and local fire departments.  
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California Aboveground Petroleum Storage Act  

The California Aboveground Petroleum Storage Act (Health and Safety Code Chapter 6.67, 
Section 25270) establishes standards for aboveground petroleum storage tanks. The local CUPA is 
responsible for administering the program. The CUPA is required to conduct tank facility inspections at 
least every 3 years. The California Fish and Game Code Sections 5650 et seq. provide general law 
regarding water pollution prohibitions and both criminal and civil penalties on discharges of petroleum and 
other deleterious materials entering California waters. The CDFW’s wardens enforce these sections. 
Further, California Water Code Section 13272 requires that any entity responsible for discharging any oil 
or petroleum product into California waters must notify the Office of Emergency Services, and stipulates 
that failure to comply is a misdemeanor. All OSPR regulations are found in CCR Title 14. Regulations 
promulgated by the CSLC are found in CCR Title 2 and Title 24. 

Local Authority 

In the case of the proposed Project, the relevant CUPA for the Rodeo Refinery is Contra Costa County 
Health Services, and for the Santa Maria Refinery, the CUPAs are San Luis Obispo County 
Environmental Health Services and the City of San Luis Obispo Fire Department. The relevant CUPAs for 
the Pipeline Sites are Santa Barbara County Environmental Health, Kern County Environmental Health 
Services Department, Fresno County Environmental Health Services Department and the Stanislaus 
County Department of Environmental Resources. 

Airports and Air Hazards 

Airport Influence Areas are used in land use planning to identify areas commonly overflown by aircraft as 
they approach and depart an airport, or as they fly within established airport traffic patterns. The Rodeo 
Refinery is located approximately 11 miles to the east–southeast of Buchanan Field Airport in the city of 
Concord and 12 miles to the north of Napa County Airport in Napa County. The nearest public airfield is 
the Oceano County Airport, located approximately 3 miles from the Santa Maria Refinery. The San Luis 
Obispo County Regional Airport is located approximately 10 miles north of the Santa Maria and the Santa 
Maria Public Airport is located approximately 9 miles southeast. Three of the Pipeline Sites are within 
2 miles of airports: Orcutt Pump Station (Santa Maria Public Airport), Midway Pump Station (Taft Airport), 
and Patterson Pump Station (NASA Crows Landing Airport and Test Facility).  

Bay Conservation and Development Commission Policies Applicable to Navigational Safety and 
Oil Spill Prevention 

The BCDC comprises 27 appointees from local governments and state/federal agencies and administers 
the California Coastal Act (which implements the federal Coastal Zone Management Act) in the San 
Francisco Bay Area. The following BCDC findings and policies are applicable to navigational safety and 
spill prevention.  

Findings: 

1. San Francisco Bay's location and unique geographical features create an attractive and important 
area for water-related industries. These industries rely on shipping for import, export, and 
domestic distribution of petroleum products and other goods. Providing for safe navigation greatly 
enhances the region's water-related industries. 

2. Mariners operating in the San Francisco Bay face difficult challenges such as increasing vessel 
traffic, physically restricted shipping lanes, frequent shoaling, rapid weather changes, fog, strong 
currents, and physical obstructions. 

3. Marine accidents that result in spills of hazardous materials, such as oil, can adversely affect a 
variety of San Francisco Bay resources, including wildlife habitats, water quality, commercial and 
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recreational fishing, recreation areas, businesses, and personal property. Strong currents and 
tides can cause spills to reach sensitive resources in a very short time. Spills of petroleum 
products in San Francisco Bay can devastate resident and migratory bird populations.  

4. San Francisco Bay has an outstanding navigational safety record because many state, federal 
and international agencies; organizations; and businesses involved with maritime shipping 
actively participate in programs to improve safe navigation and prevent marine accidents that 
could result in spills of hazardous materials, such as oil. The Harbor Safety Committee of the San 
Francisco Bay Region, composed of representatives from the maritime community, port 
authorities, pilots, tug operators, OSPR, USCG, petroleum and shipping industries, and others 
with expertise in shipping and navigation, meets regularly to develop additional strategies to 
further safe navigation and oil spill prevention. 

5. The USCG, which is empowered by federal law to meet its strategic goals of navigational safety 
and the protection of natural resources, uses its expertise and authority to regulate bridges and 
aids to navigation. 

6. San Francisco Bay is spanned by a number of bridges; some of these are fixed bridges tall 
enough to safely allow ship traffic under parts of their spans. In addition, drawbridges are located 
at the Carquinez Strait and Oakland Estuary. Bridges over navigable waterways may be 
equipped with fenders, navigation lights, clearance gauges, water level gauges, sound devices or 
radio beacons, all of which improve navigational safety and help prevent spills of hazardous 
materials, such as oil. 

7. No pollution incidents have occurred in the San Francisco Bay area attributable to improper 
bridge location, pier placement, navigational lighting, clearance gauges, protection systems or 
drawspan operation. The USCG coordinates navigational and operational requirements on all 
bridge projects to ensure safety is maintained. Existing and proposed bridges are carefully 
evaluated for their ability to meet the reasonable needs of navigation prior to receiving a federal 
permit. Drawbridges operate under carefully tailored regulations to ensure safety and operational 
transportation needs are met. 

8. The waters of San Francisco Bay are marked with a system of markers, such as buoys and 
beacons, to assist navigation. These navigation aids provide a substantial safety and 
environmental benefit by helping prevent navigation accidents that could spill hazardous 
materials, such as oil. 

9. Some physical obstructions located near shipping lanes or water transit routes, such as 
underwater rocks, can be navigation hazards for some types of vessels and can increase risk of 
spills of hazardous materials, such as oil. 

10. Because of the changing marine conditions in San Francisco Bay, safe navigation is highly 
dependent upon accurate reports on the winds, tides, and currents. The Physical Oceanographic 
Real Time System efficiently provides information on currents, water level, salinity, and other 
marine weather conditions to mariners and oil spill response organizations. 

11. Communication is essential for safe navigation in heavily used port areas. USCG Vessel Traffic 
Service, San Francisco, plays a vital role by promoting safe and orderly vessel traffic within San 
Francisco Bay through radio communications. 

12. Oil spill contingency plans and appropriate, easily accessible and strategically located spill 
response equipment are important parts of effective oil spill response strategies for San 
Francisco Bay. Marine facilities used for exploring, drilling, producing, storing, handling, 
transferring, processing, refining or transporting oil and are located in or near marine waters, as 
defined in the Lempert-Keene-Seastrand Oil Spill Prevention and Response Act, are required to 
have oil spill contingency plans. 
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Policies: 

1. Physical obstructions to safe navigation, as identified by the USCG and the Harbor Safety 
Committee of the San Francisco Bay Region, should be removed to the maximum extent feasible 
when their removal would contribute to navigational safety and would not create significant 
adverse environmental impacts. Removal of obstructions should ensure that any detriments 
arising from a significant alteration of San Francisco Bay habitats are clearly outweighed by the 
public and environmental benefits of reducing the risk to human safety or the risk of spills of 
hazardous materials, such as oil. 

2. The BCDC should ensure that marine facility projects are in compliance with oil spill contingency 
plan requirements of OSPR, USCG, and other appropriate organizations. 

3. To ensure navigational safety and help prevent accidents that could spill hazardous materials, 
such as oil, the BCDC should encourage major marine facility owners and operators, USACE, 
and NOAA to conduct frequent, up-to-date surveys of major shipping channels, turning basins 
and berths used by deep draft vessels and oil barges. Additionally, the frequent, up-to-date 
surveys should be quickly provided to the masters and pilots of USCG Vessel Traffic Service, 
San Francisco. 

Contra Costa County General Plan 

The Safety Element (Section 10) of the Contra Costa County General Plan contains relevant goals and 
policies regarding hazardous materials and fire protection. The hazardous materials goal is to provide 
public protection from hazards associated with the use, transport, treatment and disposal of hazardous 
substances and is supported by policies that require appropriate storage and containment of hazardous 
substances. Fire protection goals are intended to provide public protection services in a disaster (Contra 
Costa County 2010).  

The Contra Costa County Health Services, as the CUPA, oversees the regulatory programs for HMBPs, 
aboveground storage tanks, underground storage tanks, hazardous waste generators, as well as facility 
inspections and permitting related to CalARP Program.  

Contra Costa County has adopted the Contra Costa County Hazardous Materials Area Plan, which 
outlines the procedures that county regulatory and response agencies will use to coordinate 
management, monitoring, containment, and removal of hazardous materials in the event of an accidental 
release (Contra Costa County 2016). The purpose of the HMBP Program (Health and Safety Code 
Sections 25500−25520; CCR Title 19, Sections 2729−2732) is to prevent or minimize the damage to 
public health and safety and the environment from a release or threatened release of hazardous materials 
and also to satisfy community right-to-know laws. The program requires facilities that handle hazardous 
materials in quantities equal to or greater than 55 gallons of a liquid, 500 pounds of a solid, 200 cubic feet 
of compressed gas, or extremely hazardous substances above the threshold planning quantity (40 CFR 
Part 355 Appendix A) to prepare and submit to the local CUPA an HMBP that contains: 

• A hazardous materials inventory, 

• Site maps, 

• Emergency Response Contingency Plans, and 

• Employee Training Plan. 

The CUPA verifies the information included in the HMBP and provides it to agencies responsible for the 
protection of public health and safety and the environment. These agencies may include fire departments, 
hazardous materials response teams, and local environmental regulatory groups. 



Rodeo Renewed Project 
Draft Environmental Impact Report 

October 2021 Hazards and Hazardous Materials   4.9-317 

The public also has a right to review most of this information, subject to legal protection of certain 
confidential and trade secret information. Businesses must amend the HMBP and submit to Contra Costa 
Health Services, Hazardous Materials Programs, within 30 days if there is: 

• A 100 percent or more increase in the quantity of the previously disclosed amount, 

• Any handling of a previously undisclosed hazardous material in a reportable quantity, 

• A change of business address, 

• A change of business ownership, 

• A change of business name, or 

• A significant change in business operations affecting handling of hazardous materials. 

Additionally, the Contra Costa Health Services, Hazardous Materials Programs, is required by statute to 
establish an area plan for emergency response to a release or threatened release of a hazardous 
material within its jurisdiction (Health and Safety Code Section 25503(c)). The Contra Costa County 
Hazardous Materials Area Plan describes the overall hazardous materials emergency response 
organization within Contra Costa County (Contra Costa Health Services 2009). 

Contra Costa County Industrial Safety Ordinance 

Because incidents have occurred at industrial facilities in Contra Costa County since the adoption of state 
and federal safety programs, the Contra Costa County adopted Ordinance No. 98-48 and amendments, 
the ISO, as Regulation 450-8 of the County Code of Regulations to “supplement the requirements of 
California Health and Safety Code…concerning hazardous materials management by enacting measures 
to prevent and reduce the probability of accidental releases of regulated substances that have the 
potential to cause significant harm to the public health and to increase participation by industry and the 
public to improve accident prevention” (Contra Costa Health Services 2021) The ordinance expands on 
the CalARP Program requirements and requires reviews, inspections, and audits that supplement existing 
federal and state safety programs and the imposition of additional safety measures to protect public 
health from accidental releases. 

The facilities that are subject to the ISO are in the unincorporated areas of Contra Costa County, must be 
a chemical facility or a petroleum refinery and a Program Level 3 facility under the CalARP Program. The 
ISO expands on the CalARP Program by requiring the following: 

• The whole facility is covered, not just process(es) that have a regulated substance over a 
threshold quantity 

• A Safety Plan, which is a public document, is required to be submitted to Contra Costa Health 
Services 

• A Human Factors Program is required for the following elements: Process Hazard Analysis, 
Operating Procedures, Incident Investigation, training employees on the basics of the human 
factors and on the facility's human factors program, and managing change to the emergency 
response and operations organizations 

• The facility is required to perform a root cause analysis as part of their incident investigations for 
Major Chemical Accidents or Releases and to submit a root cause analysis report to Contra 
Costa Health Services 

• Contra Costa County can do its own incident investigation, including a root cause analysis 
Inherently Safer Technologies and Systems are to be considered 

• Public Meetings are required. 
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The Rodeo Refinery is one of six facilities are covered by Contra Cost County’s ISO.  

Contra Costa County Fire Prevention District 

The local Fire District administers approvals under the California Health and Safety Code and the 2007 
California Fire Code (with reference to the Uniform Fire Code) for any development or project that involves 
flammable liquid storage. Pursuant California Fire Code 3404.2, Phillips 66 must submit final plans and 
specifications for the storage tanks to the Fire District for review and approval prior to construction. 
Acceptance testing must be performed on fire protection systems pursuant to NFPA 24 (fire water) and 
NFPA 11 (foam systems) prior to operation of the tanks pursuant to California Fire Code 508.1.  

Contra Costa Health Services Hazardous Materials Incident Notification Policy 

This Contra Costa Health Services’ Hazardous Materials Incident Notification Policy promotes prompt and 
accurate reporting in the event of a release of hazardous materials that may impact the environment or 
community. It also enables Contra Costa County to undertake measures to mitigate any such impact 
including dispatching emergency response teams, assessing the extent of the risk of a release, determining 
whether to activate the Community Warning System, and responding to public and media inquiries.  

San Luis Obispo County General Plan 

The Energy Element and Conservation and Open Space Element of the San Luis Obispo County General 
Plan contain a goal of protecting public health, safety, and environment and several policies that promote 
the stated goal. The applicable policies include the following:  

• Policy 56: Encourage existing and proposed facilities to focus on measures and procedures that 
prevent oil, gas, and other toxic releases into the environment. This policy is to ensure that 
facilities: (1) take measures to prevent releases and spills; (2) prepare for responding to a spill or 
release; and (3) provide for the protection of sensitive resources. A review of a facility’s spill 
response plan, or reports from other agencies, should be completed to monitor compliance. 

• Policy 64, Guideline 64.1: To reduce the possibility of injury to the public, facility employees, or 
the environment, the applicant shall submit an emergency response plan which details response 
procedures for incidents that may affect human health and safety or the environment. The plan 
shall be based on the results of the comprehensive risk analysis. In the case of a facility 
modification, the existing response plan shall be evaluated by the safety review committee and 
revisions made as recommended.  

Flammable and Combustible Liquid Storage Coastal Zone Land Use Ordinance Section 23.06.126  
This ordinance includes requirements for flammable and combustible liquid storage relating to 
applicability, permit requirements, limitation on use, limitation on quantity, setbacks, and the inclusion of 
CAL FIRE recommendations, as applicable. Without approval through a development plan, aboveground 
storage limits are 20,000 gallons for combustible liquids and 2,000 gallons for flammable liquids. 

Industry Standards 

In addition to regulatory requirements, equipment and structures used in the oil industry are designed in 
accordance with industry standards and best engineering practices (e.g., National Fire Prevention 
Association, American Society of Mechanical Engineers, and API). For example, the American Society of 
Mechanical Engineers’ standards specify design requirements for numerous systems, including pipelines, 
valves, and tanks. API Standard 650 is the current standard for the design of welded tanks for oil storage, 
and API Standard 653 sets standards for inspection, repair, alteration, and reconstruction of storage 
tanks. These standards include measures to prevent accidental releases, incorporate safety and back-up 
measures or features to reduce risk in the event of an emergency, and set inspection frequencies. 



Rodeo Renewed Project 
Draft Environmental Impact Report 

October 2021 Hazards and Hazardous Materials   4.9-319 

API Standard 2015 sets the industry standards for safe entry and cleaning of petroleum storage tanks, 
and API Recommended Practice 2016 is a supplemental document with guideline and procedures for 
safe entry and cleaning of petroleum storage tanks. The NFPA’s design requirements address flammable 
and combustible liquids (NFPA 30), fire extinguishing systems (e.g., NFPA 11, 12, 15), and the National 
Electrical Code (NFPA 70). 

4.9.3 Significance Criteria 
Based on CEQA Guidelines Appendix G, a project would cause adverse impacts related to hazards and 
hazardous materials if it would: 

a. Create a significant hazard to the public or the environment through the routine transport, use, or 
disposal of hazardous materials;  

b. Create a significant hazard to the public or the environment through reasonably foreseeable 
upset and/or accident conditions involving the release of hazardous materials into the 
environment;  

c. Emit hazardous emissions or handle hazardous or acutely hazardous materials, substances, or 
waste within 0.25 mile of an existing or proposed school;  

d. Be located on a site that is included on a list of hazardous materials sites compiled pursuant to 
Government Code Section 65962.5 (Cortese List) and, as a result, would create a significant 
hazard to the public or the environment;  

e. For a project located an airport land use plan or, where such a plan has not been adopted, within 
2 miles of a public airport or public use airport, would the project result in a safety hazard or 
excessive noise for people residing or working in the project area;  

f. Impair implementation of or physically interfere with an adopted emergency response plan or 
emergency evacuation plan;  

g. Expose people or structures, either directly or indirectly, to a significant risk of loss, injury, or 
death involving wildland fires;  

4.9.4 CEQA Baseline 
Baseline conditions reflect the 2019 operation and maintenance of the Rodeo Refinery and Santa Maria 
Site as petroleum refineries, including operation and maintenance activities. The baseline setting also 
includes the applicable regulatory framework to protect environmental resources, which are described 
above. The CEQA baseline for analysis of marine transportation, the baseline is an average of the years 
2017–2019. 

Appendix G of the RMP includes the list of Highly Hazardous Materials present in existing process units 
of the Rodeo Refinery, including the chemical name and chemical location, and is representative of 
existing baseline conditions for hazardous materials for which proposed Project conditions are compared. 
Crude oil containing less than 1 percent hydrogen sulfide is not a regulated substance under the federal 
USEPA Accidental Release Prevention/RMP Rule. Pursuant to the Cal/OSHA PSM Standard, crude oil is 
not classified as an acutely hazardous material in the CCR Title 8, Section 5189 and is therefore not 
addressed in the RMP. However, crude oil is included in the HMBP listing of materials at the site and, as 
crude oil could spill and ignite, producing thermal impacts, it is also included as part of the baseline 
hazards at the refinery site. 

The baseline for the Santa Maria Site and the Pipeline Sites are those activities and hazardous material 
inventories occurring at those sites in 2019.  
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4.9.5 Approach to Analysis 
Under the proposed Project, the Rodeo Refinery and its associated materials transportation systems 
would handle, store, and process flammable materials and acutely hazardous materials. Accidents related 
to these materials can result in public exposure to heat radiation from a fire, blast overpressure from an 
explosion, or airborne exposure to acutely hazardous materials. Releases at these facilities can also 
impact environmental receptors such as the marine environment. These hazards can result from 
accidents at the Rodeo Refinery or during transportation of hazardous materials to and from the refinery. 

The assessment of impacts related to operational safety and risk of accidents is different from the 
analysis of impacts in other resource areas because no impact would occur unless there is an accident. 
Therefore, the expected probability of accidents is factored into the analysis. Furthermore, even the 
occurrence of an accident does not necessarily mean significant impacts would result. Whether or not a 
significant impact may be expected depends on the magnitude of the accident, and as the magnitude of a 
given potential accident scenario increases, the probability of that accident scenario occurring generally 
decreases. Thus, the operational safety/risk-of-accidents impact analysis considers both probability and 
potential consequences of reasonably foreseeable upset scenarios, including (1) spills that can potentially 
impact the environment and (2) incidents that can potentially impact the safety of the public. 

4.9.5.1 Spills 

A spill involving renewable feedstocks or fuel, in and of itself, is not an environmental impact. 
Environmental impacts would occur if a spill or release affects environmental resources or public safety. 
This operational safety/risk-of-accidents analysis addresses the expected probability of oil spill accidents 
both in-transit and while at the Marine Terminal, the extent of areas that may be impacted by such spills, 
and the potential for significant hazards to the public. The extent of areas that may be affected by oil spills 
into the marine environment is evaluated using results from oil spill trajectory modeling conducted using 
the TAPII model. How a spill specifically impacts environmental resources is addressed in other resource 
sections of this EIR, as applicable.  

The consequence of a spill depends on the size of the spill; the effectiveness of the response effort; and 
the biological, commercial fishery, shoreline, and other resources affected by the spill. A spill of 1 gallon 
or less into the marine environment would result in an adverse impact that most likely can be mitigated 
and controlled by response efforts, while a large spill of 1,000 barrels (42,000 gallons) into the marine 
environment, for example, most likely would result in a significant, adverse impact that would have 
residual effects after mitigation. The impacts of spills between 1 gallon and 42,000 gallons depend on the 
effectiveness of response efforts and the resources impacted. Impacts could be limited by spill response 
to a less than significant level for smaller spills, and even some larger spills depending on the location 
and the response efforts, that can be contained during first-response efforts without lasting impacts to 
sensitive resources; however, impacts from larger spills or spills affecting sensitive resources could be 
significant and adverse even considering response capabilities. Spills that occur into the Rodeo Refinery 
area would generally be contained and processed through the treatment systems and would not affect the 
marine environment. 

For spills, the approach taken to determining significance is the same as the CSLC used in the Amorco 
and Avon EIRs (CSLC 2014, 2015). The analysis evaluates the probability of Project related accidents 
and compares the probability of a release under the Project to the baseline operations. Generally, if the 
Project would introduce marine vessels at a higher frequency than the baseline operations, then the risk 
of accidents that could result in spills into the marine environment, which could produce significant and 
adverse impacts, is considered to increase. Any increase in risk is considered to be a significant impact. 
For impacts to public safety, if the hazards to the public increase, then a significant impact could occur. 

Releases of materials to the environment can also cause impacts to biological resources, including 
smothering and/or toxic effects. See Section 4.4, Biological Resources. 
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4.9.5.2 Public Safety  

Fires, which are caused by ignition of flammable materials, can result in public exposure to heat radiation 
(USEPA 2009) and smoke. Heat decreases rapidly with distance from the flame. In many cases, fires are 
confined to the vicinity of the equipment from which the flammable release would occur. Explosions can 
occur if flammable vapors and gases are ignited or when a flammable substance is released at high 
temperatures, and usually under elevated pressure (Center for Chemical Process Safety 2010). Impacts 
of an explosion are expressed in terms of a sudden increase in pressure above ambient pressure, 
resulting from a blast or shock wave. A vapor cloud explosion occurs when a flammable gas is mixed with 
air and then encounters an ignition source. Vapor cloud explosions are very rare because they require 
that sufficient air is available and combined with the flammable gas before ignition, thus resulting in an 
explosive mixture. Instead, a more common event would be a flash fire in which ignition occurs before 
mixing with atmospheric air. Flash fires do not result in an explosion that could cause damaging 
overpressure. A boiling liquid-expanding vapor explosion, or BLEVE, would occur when a confined 
flammable material vessel ruptures from excess pressure because of heating. The result is a rapid 
expansion of the material as it is exposed to ambient pressure and subsequent ignition of the released 
liquid aerosol and vapors. Such an event can occur if an external fire engulfs a vessel containing a 
flammable liquid. Boiling liquid-expanding vapor explosions are also very rare (USEPA 2009). 

Airborne exposure can occur with a release of a substance from a facility that is acutely hazardous, such 
as ammonia (NH3), hydrogen sulfide (H2S), sulfur dioxide (SO2), or any harmful byproducts in smoke that 
may occur from a fire (USEPA 2009). A release can be a threat if a harmful concentration of the gas 
reaches offsite receptors.  

Hazardous materials used or previously used in the design, construction, and operation of facilities under 
the existing land use may include asbestos and lead-based paint. A review of the California Department 
of Conservation, Division of Mines and Geology (2020) guide map shows that the Project area is not near 
mapped locations of ultramafic rocks. 

For impacts to public safety at the Refinery, Marine Terminal, Santa Maria or Pipeline Sites, the approach 
involves examining the potential hazards produced by the inventory of hazardous materials and 
comparing the baseline with the Project level of hazardous materials use and storage. Increases in 
hazardous materials inventories that could affect the public, or a shift in the locations of hazardous 
material storage closer to public receptors, would constitute an increase in the hazards at Project sites 
and would be considered a potentially significant impact. 

For transportation and associated impacts to public receptors if a release occurs, an increase in the truck, 
pipeline or rail transportation of similarly hazardous materials to the baseline or an increase in the toxicity 
or flammability of transported materials over the baseline could generate a significant hazard. The 
following sections discuss the potential impacts of the Santa Maria and Pipeline Sites, the Refinery, the 
Marine Terminal and transportation activities (rail, truck and pipeline) for the construction phase, the 
transitional phase and the operations and maintenance phase. 

4.9.6 Discussion of No Hazards and Hazardous Material Emissions Impacts 
Comparison of the baseline and the Project’s characteristics with the significance criteria stated above 
show that no impacts would occur associated with the following criteria:  

a. Would the Project create a significant hazard to the public or the environment through the 
routine transport, use or disposal of hazardous materials? 

Santa Maria Site, Pipeline Sites and Carbon Plant—Transitional, Operation and Maintenance 

The Santa Maria Site and Carbon Plant would be demolished so no routine operation and 
maintenance activities would occur that would involve the transport, use or disposal of hazardous 
materials during the transitional or operation phases. At the Pipeline Sites, once cleaned and retired-
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in-place no routine operation and maintenance would occur, with exception of periodic inspection 
which would not involve an increase in routine transport, use or disposal of hazardous materials. 
Therefore, no potential impacts would be associated with the routine use or disposal of hazardous 
materials at the Santa Maria and Pipeline Sites or the Carbon Plant portion of the Refinery associated 
with transition, operation and maintenance.  

b. Create a significant hazard to the public or the environment through reasonably foreseeable 
upset and accident conditions involving the release of hazardous materials into the environment;  
Santa Maria Site, Pipeline Sites and Carbon Plant—Transitional, Operation and Maintenance 

For the Santa Maria and Pipeline Sites and the Carbon Plant, no operational activity would occur as 
these facilities would be removed or non-operational. Existing truck traffic transporting crude oil into 
and sulfur and petroleum coke out of the Santa Maria Site and existing pipeline transport of crude oil 
and partially refined product would cease. Therefore, no impacts would be associated with releases 
of hazardous materials resulting from upset or accident at those sites during the transitional or 
operation phases. 

c. Would the Project emit hazardous emissions or handle hazardous or acutely hazardous 
materials, substances, or waste within 0.25 mile of an existing or proposed school? 

Rodeo Refinery and Marine Terminal – All Phases 

The Project would be entirely constructed within the Rodeo Refinery, although demolition activities 
would take place at the Carbon Plant Site, which is outside the Rodeo Site. The Rodeo Refinery 
includes buffer zones that have been established around the Rodeo Site, which is the active refinery 
where hazardous substances or processes such as storage tanks and hydrogen generators are 
located. The Rodeo Site is bounded on the northeast and southeast by undeveloped open space and 
industrial uses. The southwest edge of the Rodeo Site is a 300- to 600-foot undeveloped area that is 
maintained as a buffer between the Rodeo Refinery and the Bayo Vista residential area of Rodeo. 
The Bayo Vista area contains a day care center, which is the nearest sensitive receptor to the Rodeo 
Site. The Bayo Vista Child Development Center is approximately 0.75 mile from the railcar loading 
facility and 0.85 mile from the Marine Terminal. No existing or proposed schools are located within 
0.25 mile of the Rodeo Site or the Carbon Plant Site; therefore, no hazardous materials would be 
handled within 0.25 mile of an existing school. Therefore, no impact would occur. 

Santa Maria Site – All Phases 

The Santa Maria Site is located in southern San Luis Obispo County near the community of Nipomo 
and the city of Arroyo Grande. The vicinity consists largely of open space and agricultural lands; the 
closest residences to the site are approximately 0.25 mile to the northeast, and no sensitive receptors 
are located within 0.5 mile of the facility. No existing or proposed schools are located within 0.25 mile 
of the Santa Maria Site; therefore, no hazardous materials would be handled within 0.25 mile of an 
existing school, and this sensitive receptor would not be impacted during the transitional phase. 
Therefore, no impact would occur. 

Pipeline Sites 

The Pipeline Sites are located in a variety of land uses in several counties (San Luis Obispo, Santa 
Barbara, Kern, Kings, Madera, Merced, Stanislaus, San Joaquin and Contra Costa). Pipeline access 
points are generally in sparsely populated areas. The pipelines themselves are underground; they 
cross numerous streams, small rivers, and transportation infrastructure but do not traverse dense 
population centers. As the Pipeline Sites would be abandoned, no hazardous materials would be 
handled within the Pipeline Sites and therefore no hazardous materials would be handled within 
0.25 mile of an existing school. Therefore, no impact would occur. 
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d. Be located on a site that is included on a list of hazardous materials sites compiled pursuant 
to Government Code Section 65962.5 and, as a result, would create a significant hazard to the 
public or the environment; 

Pipeline Sites 

The Pipeline Sites are located in a variety of land uses in a number of counties (i.e., San Luis Obispo, 
Santa Barbara, Kern, Kings, Madera, Merced, Stanislaus, San Joaquin and Contra Costa). There could 
be sites listed on the Cortese List immediately adjacent to various portions of the Pipeline Sites. Pipeline 
access points are primarily located in sparsely populated areas. The pipelines themselves are 
underground. Activities associated with the Project at the Pipeline Sites (i.e., cleaning the pipelines and 
taking them out of service and abandoning in place) would be essentially the same as the existing 
periodic pipeline maintenance activities. No excavation or modifications would occur. Therefore, no 
impact would occur during construction, including transitional, as well as operation and maintenance.  

Santa Maria Site—Operation and Maintenance 

During the transitional and operation and maintenance phases, the Santa Maria Refinery would be 
non-operational and would therefore not create a significant hazard to the public or the environment 
due to contamination. Therefore, no impact would occur.  

e. For a Project located within an airport land use plan or, where such a plan has not been 
adopted, within 2 miles of a public airport or public use airport, would the Project result in a 
safety hazard or excessive noise for people residing near or working in the Project area? 

Rodeo Refinery and Marine Terminal—All Phases 

There is no airport land use plan that includes the Rodeo Refinery, and no public airports or public use 
airports are located within 2 miles of the site. Accordingly, the Project would not affect airports or airport 
land use plans during construction/demolition, and because of its location, the Project would not expose 
people residing near or working in the Project area to a safety hazard or excessive noise from air traffic 
during construction/demolition, transitional or operational phases. No impact would occur. 

Santa Maria Site—All Phases 

There is no airport land use plan that includes the Santa Maria Site and there are no public airports or 
public use airports within 2 miles of the site. Accordingly, the Project would pose no effects to airports 
or airport land use plans during construction/demolition and because of its location, the Project would 
not expose people residing near or working in the Project area to a safety hazard or excessive noise 
from air traffic during construction/demolition, and no hazardous materials would be handled because 
the Santa Maria Site would be removed as part of the construction phase. No impact would occur. 

Pipeline Sites 

Three of the Pipeline Sites are within 2 miles of public use airports, but the Project activities of 
cleaning the pipelines and taking them out of service would be essentially the same as periodic 
pipeline maintenance activities and would not interfere with airport activities. Accordingly, the Project 
would not affect airports or airport land use plans, and because of its location, the Project would not 
expose people residing near or working in the Project area to a safety hazard or excessive noise 
during operation and maintenance. The Pipeline Sites would not handle hazardous materials as part 
of the operational phase. No impact would occur. 
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f. Would the Project impair implementation of or physically interfere with an adopted emergency 
response plan or emergency evacuation plan;  

Santa Maria Site 

During the operation and maintenance phases, the Santa Maria Refinery would be non-operational 
and would therefore not impair implementation of or physically interfere with an adopted emergency 
response plan or emergency evacuation plan. Therefore, no impact would occur. 

Pipeline Sites 

The Pipeline Sites are located in a variety of land uses in a number of counties (i.e., San Luis Obispo, 
Santa Barbara, Kern, Kings, Madera, Merced, Stanislaus, San Joaquin and Contra Costa). The efforts 
need to abandon and clean the pipelines would be similar to maintenance operations on the pipeline 
sites and would therefore not impair implementation of or physically interfere with an adopted 
emergency response plan or emergency evacuation plan. Therefore, no impact would occur. 

g. Would the Project expose people or structures, either directly or indirectly, to a significant risk 
of loss, injury or death involving wildfire? 

Santa Maria Site 

The San Luis Obispo County Fire Department and CAL FIRE have jurisdiction at the Santa Maria 
Site. As described in Section 4.15, Wildfire, the Santa Maria Site is not located in an area rated by the 
CAL FIRE as a very high fire hazard severity zone. Because the facility would be demolished, the 
Project would not place any new elements that would expose people or structures to risk of wildfires. 
Accordingly, there would be no potential to expose people or structures to risk of wildfire at the Santa 
Maria Site. 

Pipeline Sites 

Because the Pipelines would be cleaned out and abandoned in place, the Project would not include 
any new elements that would expose people or structures to risk of wildfires and Project elements 
would occur in developed areas that do not pose substantial risk of wildfires. Accordingly, there would 
be no potential to expose people or structures to risk of wildfire at the Pipeline Sites. 

4.9.7 Direct and Indirect Impacts of the Proposed Project  
Table 4.9-3 presents a summary of the potential hazards and hazardous materials emissions impacts, as 
well as determination of significance for each impact. 

Table 4.9-3. Summary of Impacts 

Impact 
Significance Determination 

LTS LTSM SU 

Impact 4.9-1: Would the Project create a significant hazard to the public or the environment through the routine 
transport, use or disposal of hazardous materials? 

Rodeo Refinery, Santa Maria Site, Pipeline Sites    

Construction/Demolition ✔   

Rodeo Refinery    

Transitional Phase, Operation and Maintenance    

Rodeo Refinery ✔   

Marine Terminal ✔   

Transportation ✔   
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Impact 
Significance Determination 

LTS LTSM SU 

Impact 4.9-2: Create a significant hazard to the public or the environment through reasonably foreseeable upset 
and accident conditions involving the release of hazardous materials into the environment 

Rodeo Refinery, Santa Maria Site, Pipeline Sites    

Construction/Demolition ✔   

Rodeo Refinery–Transitional Phase, Operation and Maintenance    

Rodeo Refinery ✔   

Marine Terminal (spills)   ✔ 

Marine Terminal (public safety) ✔   

Transportation ✔   

Impact 4.9-3: Would the Project be located on a site which is included on a list of hazardous materials sites 
compiled pursuant to Government Code Section 65962.5, and as a result, would it create a significant hazard to 
the public or the environment? 

Rodeo Refinery and Santa Maria Site    

All Phasesa ✔   

Impact 4.9-4: Would the Project impair implementation of or physically interfere with an adopted emergency 
response plan or emergency evacuation plan? 

Rodeo Refinery and Santa Maria Site    

Construction/Demolition ✔   

Rodeo Refinery–Transitional Phase, Operation and Maintenance    

Rodeo Refinery ✔   

Marine Terminal ✔   

Transportation ✔   

Impact 4.9-5: Expose people or structures, either directly or indirectly, to a significant risk of loss, injury, or death 
involving wildland fires? 

Rodeo Refinery and Santa Maria Site    

Construction/Demolition ✔   

Rodeo Refinery–Transitional Phase, Operation and Maintenance    

Rodeo Refinery ✔   

Marine Terminal ✔   

Transportation ✔   

Notes: LTS = Less than significant, no mitigation proposed  
LTSM = Less-than-significant impact with mitigation 
SU = Significant and unavoidable 

a. Transitional phase applies only to Rodeo Refinery 
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IMPACT 4.9-1 

a. Would the Project create a significant hazard to the public or the environment through the 
routine transport, use or disposal of hazardous materials? 

Construction: Less Than Significant, No Mitigation Proposed 
All Locations 

Construction activities would occur at the Rodeo Refinery and at the Santa Maria Site. During normal 
construction activities, potentially hazardous materials, such as diesel fuel, lubricating oils and other 
materials associated with construction equipment would be contained within tanks and construction 
equipment. Normal operations would not include the accidental releases of materials (see 
Impact 4.9-2 below for accidental releases). Therefore, potential impacts associated with the routine 
use of hazardous materials at the Project locations would be less than significant. 

Mitigation Measure: None Required 

Transitional Phase, Operation and Maintenance: Less Than Significant, No Mitigation 
Proposed 
Rodeo Refinery—Marine Terminal, Transportation 

The renewable, non-hazardous feedstocks, raw materials, wastes and products that would be used 
and produced at the Rodeo Refinery, the Marine Terminal and along the transportation routes (truck, 
rail and pipeline) would be contained within vessels and piping and would not be released to the 
environmental as part of normal operations (see Impact 4.9-2 below for accidental releases). At the 
Rodeo Refinery, feedstock would be pumped into existing storage tanks prior to the manufacturing 
process. The feedstocks would be used in closed processes to produce liquid transportation fuels, 
and the liquid transportation fuels would be stored in tanks prior to being transported from the Rodeo 
Refinery. Hazardous chemicals would be handled and stored as they are under baseline conditions, 
in accordance with applicable regulations and industry BMPs. Accordingly, the renewable feedstocks, 
blending components, and liquid transportation fuels would not come into contact with the public or 
the environment during routine use. Therefore, potential impacts associated with the routine use of 
hazardous materials at the Rodeo Refinery and transportation routes would be less than significant. 

Mitigation Measure: None Required 

IMPACT 4.9-2 

b. Create a significant hazard to the public or the environment through reasonably foreseeable 
upset and accident conditions involving the release of hazardous materials into the 
environment;  

Construction/Demolition: Less Than Significant, No Mitigation Proposed 
Rodeo Refinery 

Construction of the PTU and associated infrastructure at the Rodeo Site and demolition of existing 
equipment and facilities at the Carbon Plant Site would involve the use of hazardous materials and 
would generate a variety of hazardous wastes that would require disposal. Construction would require 
decommissioning and removal of existing equipment and associated structures, modifications to 
existing equipment and piping, and construction and installation of new process equipment and piping 
systems. It is anticipated that most debris and equipment that is removed during construction and 
demolition activity would be decontaminated onsite so that it can be disposed of as non-hazardous 
waste. Any hazardous waste that is generated through the decontamination process would be 
managed, stored, and disposed of in accordance with applicable laws on hazardous waste and 
hazardous materials contained in the HMBP program overseen by the CUPA.  
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Hazardous materials used during construction and demolition would include fuels and lubricants for 
diesel-powered equipment and flammable gasses for cutting torches. These substances would be 
managed in accordance with applicable hazardous materials regulations, as implemented by the CUPAs 
in Contra Costa County (for the Rodeo Refinery) and San Luis Obispo County (for the Santa Maria Site) 
and specified in construction documents (Construction Safety Plan) and permits issued for the Project. 
Implementation of the appropriate containment and BMP procedures would minimize the potential for 
releases involving hazardous materials, and the potential for hazards to the public or the environment.  

Demolition of the storage tanks at the Rodeo Site and of the entire Carbon Plant could generate soils 
contaminated with petroleum-based substances, asbestos-containing materials, lead-based paint, and, 
potentially, small quantities of other hazardous wastes such as catalysts and heavy metals. If 
uncontrolled, these substances could be released, posing a hazard to people and the environment. 
However, hazardous wastes are subject to substantial regulatory controls that specify requirements for 
the safe handling, transport and disposal of hazardous wastes. These requirements would form part of 
the construction and demolition contracts. Contaminated soils would be disposed of at licensed landfills, 
and asbestos-containing materials, lead-based paint, and other hazardous materials would be abated 
by contractors licensed to handle hazardous waste. These contractors would dispose of them in 
approved hazardous waste handling facilities. Oil-bearing materials would be processed into refined 
products and non-hazardous wastewater by the Rodeo Refinery (prior to its demolition).  

Excavation would be required to install new foundations for process and other support equipment. 
Clean excavated soil would be combined with clean onsite stockpiles. Excavated soil would be tested in 
accordance with state and federal regulations for waste characterization. Excavated soil that exceeds 
applicable waste characterization thresholds would be disposed offsite at licensed waste disposal 
facilities based on its characteristics. Non-hazardous soil would be used onsite as fill as appropriate.  

Implementing the appropriate disposal procedures would minimize the potential for releases or 
accidents involving hazardous wastes and thus of hazards to the public or the environment. The 
impacts of construction and demolition activities at the Rodeo Refinery, including the Carbon Plant 
would be less than significant.  

Santa Maria Site 

Demolition of existing equipment and facilities at the Santa Maria Site would involve the use of 
hazardous materials and would generate a variety of hazardous wastes. Hazardous materials used 
during demolition would include fuels and lubricants for diesel-powered equipment and flammable 
gasses for cutting torches. These substances would be managed in accordance with applicable 
hazardous materials regulations, as implemented by the CUPAs in Contra Costa County and San 
Luis Obispo County and specified in construction documents (Construction Safety Plan) and permits 
issued for the Project. Implementation of the appropriate containment and use procedures would 
minimize the potential for releases or accidents involving hazardous materials and thus of hazards to 
the public or the environment.  

Demolition of the storage tanks at the Santa Maria Site could generate soils contaminated with 
petroleum-based substances, asbestos-containing materials, lead-based paint, and, potentially, small 
quantities of other hazardous wastes such as catalysts and heavy metals. If uncontrolled, these 
substances could be released to pose a hazard to people and the environment. However, hazardous 
wastes are subject to substantial regulatory controls that specify requirements for the safe transport 
and disposal of hazardous wastes. These requirements would form part of the construction and 
demolition contracts.  
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Contaminated soils would be disposed of at licensed landfills, and asbestos-containing materials, 
lead-based paint, and other hazardous materials would be abated by contractors licensed to handle 
hazardous waste, and these contractors would dispose of them in approved hazardous waste 
handling facilities. Oil-bearing materials would be processed into refined products and non-hazardous 
wastewater at the Santa Maria Site (prior to its demolition). Implementing the appropriate disposal 
procedures would minimize the potential for releases or accidents involving hazardous wastes and 
thus of hazards to the public or the environment.  

Therefore, upset and accident conditions involving the release of hazardous materials during 
construction and demolition activities resulting from the use, transport, and disposal of hazardous 
materials and wastes would be less than significant and no mitigation is required. 

Pipeline Sites 

Hazardous materials, including fuels and lubricants for diesel-powered equipment and flammable 
gasses for cutting torches, would be used to clean the Pipeline Sites. These substances would be 
managed in accordance with applicable hazardous materials regulations, as implemented by the 
CUPAs in Contra Costa County, San Luis Obispo County and other jurisdictions, and specified in 
construction documents and permits issued for the Project. Implementing the appropriate 
containment and use procedures would minimize the potential for releases or accidents involving 
hazardous materials and thus of hazards to the public or the environment.  

Cleaning the Pipeline Sites would generate oily wastewater, which, if uncontrolled, would be released 
and would pose a hazard to people and the environment. However, hazardous wastes are subject to 
substantial regulatory controls that specify requirements for the safe transport and disposal of 
hazardous wastes. These requirements would form part of the construction and demolition contracts. 
Implementing the appropriate disposal procedures would minimize potential for releases or accidents 
involving hazardous materials and thus of hazards to the public or the environment. Therefore, 
impacts would be less than significant and no mitigation is required. 

Transitional Phase—Marine Terminal Spill Impacts: Significant and Unavoidable 
Rodeo Refinery—Marine Terminal (spills) 

During the 7-month transitional phase, the Project would involve a temporary increase in vessel 
activity. To procure alternative crude oil feedstock during the transitional phase, the Rodeo Refinery 
may temporarily increase deliveries of crude oil and gas oil feedstocks by tanker or barge, resulting in 
an increased rate of vessel calls to the Marine Terminal, compared to baseline conditions. The 
estimated vessel traffic during this period is shown in Table 4.9-4.  

Table 4.9-4 Marine Terminal Traffic and Crude/Gas Oil Deliveries during Transitional Phase 

Activity 
Baseline 
Annual Period 

Transitional Phase 
7-month Period 

Crude and Gas Oil Received through Marine Terminal 
(barrels/day 12-month average) 35,000 85,000 

Pipeline Crude Received (barrels/day 12-month average) 70,000 0 

Tanker Vessels (calls) 80 96 

Barges (calls) 90 92 

Source: Acutech 2021 
Notes: For baseline, total tanker and barge calls are per year. For the transitional phase, calls are total calls over the 

7-month period. 
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This temporary increase of crude and gas oil feedstocks at the Marine Terminal would not increase 
the amount of crude and gas oil that can be processed at the Rodeo Refinery, but it would shift the 
source of these materials from the Pipeline Sites to the Marine Terminal. In 2019, the Rodeo Refinery 
processed approximately 105,000 bpd of crude oil and gas oil (approximately 70,000 of which arrived 
via Line 200 and 35,000 of which arrived via the Marine Terminal). Crude oil and gas oil deliveries via 
the Marine Terminal during the transitional period would peak at up to 85,000 bpd (12-month rolling 
average), which would temporarily exceed the current BAAQMD Title V permit limit of 51,182 bpd 
(12-month rolling average), for which a permit will be acquired.49 Once the Project is completed 
(estimated to be in early 2024), all transitional deliveries of crude oil and gas oil would cease, and the 
deliveries of renewable feedstock by vessel would commence. 

During the transitional phase, additional vessel traffic arriving at the Marine Terminal would increase from 
80 tankers and 90 barges annually as part of the baseline, or about 3.3 vessels calls per week, to an 
estimated 96 tankers and 92 barges over the 7-month transitional period, or about 6.7 calls per week, 
with a total number of vessel calls over the transitional period producing an increase of approximately 
10 percent over the baseline entire-year vessel calls. This would produce a spill frequency of an in-transit 
spill of once every 1,076 years and a spill at the Marine Terminal of about once every year (note this is 
on an annualized basis utilizing the rate of vessel calls over the 7-month period). 

As detailed under “Operation and Maintenance” impacts of marine vessel spills below, with increased 
vessel traffic, the frequency of a potential spill during the transitional period would increase over the 
baseline, and impacts that could occur during the transitional phase would be significant 
and unavoidable. 

Transitional Phase: Less Than Significant, No Mitigation Proposed 
Rodeo Refinery—Marine Terminal (Public Safety) 

During the 7-month transitional phase, deliveries and processing of crude oil and gas oil feedstocks 
by tanker vessel would increase, resulting in increased vessel traffic at the Marine Terminal 
compared to baseline conditions. Vessel transportation would occur in two phases. During transition, 
marine vessels could bring more crude oil to the Rodeo Refinery through the Marine Terminal than 
under baseline conditions. Vessel transportation of refined products (gasoline, diesel, gas oil, and jet 
fuel) and of gasoline blendstocks would continue, but in different amounts than under baseline 
conditions (see Table 3-2). Marine vessel traffic would increase from baseline conditions (from 
170 per year to 188 vessels over the 7-month transitional period). However, there would not be a 
discernable increase in stockpiled materials at the refinery or result in increased hazards to the 
public. The impact would be less than significant and no mitigation is required. 

The Marine Terminal would continue to transport feedstock and refinery products. The Rodeo 
Refinery is required to meet applicable local, state, and federal fire safety standards. Refineries are 
required to have an emergency response plan to ensure that in the event of a fire, hazardous material 
release, medical emergency, or rescue situation, refinery personnel would be able to respond to the 
emergency quickly and effectively to minimize personal injuries, environmental damage, and/or 
property damage. Phillips 66 departments would continue to conduct various safety and regulatory 
compliance inspections and audits as part of standard on-going maintenance, and Phillips 66 would 
continue safety-training program for existing and new employees. In addition, Refinery fires generally 
pose little risk to the public when buffer zones are incorporated into the design, mainly because they 
are typically confined to the vicinity of the equipment from which the flammable release occurs.  

 
49  Title V permit limits also apply to gasoline range material that can be shipped from the Marine Terminal (25,000 bpd on a 

12-month rolling average). 
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A release at the Marine Terminal would not present a significant safety hazard to members of the 
public due to the separation distance from public receptor locations. Even for low-probability large 
spills from the Marine Terminal, it is anticipated that separation distance of the Marine Terminal from 
public areas would provide time to respond with warnings and access controls before the spill could 
spread to public areas, which would limit the potential for unsafe levels of exposure to hazardous 
constituents in the spilled product or thermal radiation from a fire. Therefore, impacts from a spill and 
subsequent fire at the Marine Terminal would be less than significant. 

During the transitional phase, refinery operations would be modified compared to the baseline, with 
crude processing reduced and the production of petroleum-based gasoline and other products also 
reduced. The reduction in the handling of crude oil may reduce the potential hazards at the refinery 
and therefore, public safety impacts at the Refinery would be less than significant. For more 
discussion, see the operations and maintenance impact section below. 

Transportation 

During the transitional phase, transportation of crude oil would be modified compared to the baseline, 
with crude transportation reduced and the production of petroleum-based gasoline and other products 
resulting in product transportation similar to the baseline. The reduction in the handling of crude oil 
would reduce the potential hazards along transportation routes and therefore, impacts would be less 
than significant. For more discussion, see the Operations and Maintenance section below. 

Operation and Maintenance – Marine Terminal Spill Impacts: Significant and Unavoidable 
Rodeo Refinery – Marine Terminal (spills) 

Operation of the existing Marine Terminal is subject to numerous regulatory requirements to reduce 
accidents and spills associated with marine vessel traffic. Should an accident occur that causes a 
spill, existing infrastructure and procedures are in place to respond to a spill in accordance with 
OSPR, Phillip 66’s CSLC Marine Terminal lease, and BAAQMD Operating Permit. These measures 
minimize the magnitude and consequences of spills. As described in BAAQMD (2012). Several 
recent EIRs prepared to support issuance of CSLC marine terminal leases have applied more 
quantified data regarding the estimated frequency of oil spills in California. These rates suggest a 
range of spills greater than 1,000 gallons to occur once every 73 years using a rate of 90 vessel calls 
per year (CSLC 2014) and once every 27 years using a rate of 137 vessel calls per year (CSLC 
2012). The increased combined vessel (barges and tankers) traffic for the Project of 362 vessels per 
year is greater than these estimates. 

Potential Spill Consequences and Vulnerable Resources 

Contra Costa County’s review of the Applicant’s maritime risk assessment identified the need for a 
more methodical approach to calculate the frequency of spills greater than 100 gallons. In the 
absence of an accident frequency threshold, this review concluded any oil or feedstock product spill 
(greater than 100-gallons) from a vessel transiting the Marine Terminal above the baseline levels 
would be considered significant. 

A spill from a vessel during transportation or while at the Marine Terminal could impact a range of 
areas, depending on the tide, the wind and other factors. Modeling was performed (Appendix C-2, 
CEQA PM2.5 Modeling Analysis) to estimate the trajectory of potential spill events related to operation 
of the Marine Terminal and while in-transit. The spill sizes could cover a substantial range, with the 
worst-case discharge volume at the Marine Terminal estimated to be 3,976 bbls.  

Tankers and barges are required to provide vessel response plans to the USCG which defines a 
worst-case discharge as “the discharge in adverse weather conditions of a vessel’s entire fuel or 
cargo oil” (33 USC § 1321(j)(5) and USCG 2020). Therefore, as tanker/barge volumes could range as 
high as 1 million barrels, a theoretical maximum spill size from a barge or tanker contents that is used 
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for planning purposes in the USCG-required vessel response plans could range up to 1 million barrels 
(based on the largest tanker capacity). The Rodeo Refinery Emergency Response Plan also 
addresses potential spills from vessels as a type of spill that could occur. The CSLC EIRs used a 
large spill size of 10,000–20,000 barrels for modeling as representative of a potential worst case 
associated with tanker, barge and Marine Terminal spills. This volume is therefore utilized in this 
analysis. Note that the worst-case discharge associated with Marine Terminal operations would be 
less volume than the modeled release (20,000 barrels); less spreading would be expected given that 
the worst-case discharge release from the Marine Terminal volume could be substantially smaller. A 
spill from a tanker/barge could range higher than the 20,000 barrels used in the modeling. Based on 
modeling using TAPSII, larger or smaller spills than 20,000 barrels would be expected to yield similar 
modeling extents, but with corresponding different levels of oiling at receptors. 

The areas that a spill could impact in the San Francisco Bay were assessed at the Marine Terminal 
and from a vessel travelling by the Golden Gate Bridge. Probabilistic spill modeling was performed 
using a tool provided by the NOAA and its Office of Response and Restoration's called the Trajectory 
Analysis Planner (TAP II). Through TAP II, probabilistic summaries of hundreds of simulated spills are 
provided. These probabilistic summaries were performed for spills originating at the two locations, 
during two seasons (summer and winter), for three different types of oils (gasoline, diesel and non-
weathering oils). 

The modeling analyzed shoreline oiling locations after 24 hours from the start of the spills for various 
spill scenarios. The worst-case impacts at the Marine Terminal and Golden Gate Bridge are shown in 
Figures 4.9-2 and 4.9-3. The modeling showed that, in summer, shoreline oiling locations along the 
East Bay due to spills at Marine Terminal were present from the Port of Richmond through the 
Carquinez Straights and into Suisun Bay. The highest probability of oiling was on both shorelines in 
the Carquinez Straights between San Pablo Bay and Suisun Bay.  

During the winter conditions, oiling was slightly more widespread, likely driven by wind conditions with 
diesel and non-weathering oil showing probabilities of extent of oiling including a greater area of the 
western side of San Pablo Bay. 

In general, with a spill release just east of the Golden Gate Bridge, the southern shorelines of the 
Marin Peninsula (northern side of Golden Gate), and the northern shorelines of the San Francisco 
Peninsula received the highest probability of oiling. This extended to Angel Island and Treasure 
Island with high probabilities of oiling with wind and tidal driven currents. 

Operation of the Project could result in discharges into waters of the San Pablo and San Francisco 
Bays from vessels (barges and tankers) transporting feedstocks and blending stocks to, and refined 
products from, the Marine Terminal. At full operation, 201 tankers and 161 barges would call each 
year, an increase of approximately 113 percent over baseline. Therefore, potential impacts related to 
vessel spills would be significant. 
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Source: Krause 2021 

Note: Summer impacts due to non-weathering oil spill at the Marine Terminal, 24 hours after the spill. 

Figure 4.9-2. Oiling Extents for a Spill at the Marine Terminal 
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Source: Krause 2021 (refer to Appendix D-2, Long-Term Flood Protection Report, Phillips 66 San Francisco Refinery) 
Note: Summer impacts due to non-weathering oil spill in-transit at the Golden Gate Bridge, 24 hours after the spill 

Figure 4.9-3. Oiling Extents for a Spill In-transit at the Golden Gate Bridge 
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The following measures are consistent with requirements applied to other marine terminals in the San 
Francisco Bay (CSLC 2014, 2015) subject to discretionary permitting as a result of modified operations.  

Mitigation Measure HAZ-1: Implement Release, Monitoring and Avoidance Systems 

The following actions shall be completed by Phillips 66 prior to Project operations, including the 
transitional phase, and shall include routine inspection, testing and maintenance of all equipment 
and systems conducted in accordance with manufacturers’ requirements. Of note, the Marine 
Terminal has a remote release system that can be activated from a single control panel or at 
each quick-release mooring hook set. The central control system can be switched on in case of 
an emergency necessitating a single release of all mooring lines.  

Remote Release Systems  

• Provide and maintain mooring line quick release devices that shall be able to be 
activated within 60 seconds. 

• These devices shall be capable of being engaged by electric/push button release 
mechanism and by integrated remotely-operated release system.  

• Document procedures and training for systems use and communications between 
Marine Terminal and vessel operator(s).  

• Routine inspection, testing and maintenance of all equipment and systems in 
accordance with manufacturers’ recommendations and necessity are required to ensure 
safety and reliability. 

This measure would allow a vessel to leave the Marine Terminal as quickly as possible in the 
event of an emergency (fire, explosion, accident, or tsunami that could lead to a spill). In the 
event of a fire, tsunami, explosion, or other emergency, quick release of the mooring lines within 
60 seconds would allow the vessel to quickly leave the Marine Terminal, which could help prevent 
damage to the Marine Terminal and vessel and avoid and/or minimize spills. This may also help 
isolate an emergency situation, such as a fire or explosion, from spreading between the Marine 
Terminal and vessel, thereby reducing spill potential. The above would only be performed in a 
situation where transfer connections were already removed and immediate release would not 
further endanger terminal, vessel and personnel. 

Tension Monitoring Systems  

• Provide and maintain Tension Monitoring Systems to effectively monitor all mooring line 
and environmental loads, and avoid excessive tension or slack line conditions that could 
result in damage to the Marine Terminal structure and/or equipment and/or vessel 
mooring line failures. 

• Line tensions and environmental data shall be integrated into systems that record and 
relay all critical data in real time to the control room, Marine Terminal operator(s) and 
vessel operator(s). 

• System shall include, but not be limited to, quick release hooks only (with load cells), site-
specific current meter(s), site-specific anemometer(s), and visual and audible alarms that 
can support effective preset limits and shall be able to record and store monitoring data.  

• Document procedures and training for systems use and communications between 
Marine Terminal and vessel operator(s). 
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• Routine inspection, testing and maintenance of all equipment and systems in 
accordance with manufacturers’ recommendations and necessity are required to ensure 
safety and reliability. 

• Install alternate technology that provides an equivalent level of protection. 

The Marine Terminal is located in a high-velocity current area and currently has only limited 
devices to monitor mooring line strain and integrated environmental conditions. Updated 
MOTEMS Terminal Operating Limits (TOLs), including breasting and mooring, provide mooring 
requirements and operability limits that account for the conditions at the terminal. The upgrade to 
devices with monitoring capabilities can warn operators of the development of dangerous 
mooring situations, allowing time to take corrective action and minimize the potential for the 
parting of mooring lines, which can quickly escalate to the breaking of hose connections, the 
breakaway of a vessel, and/or other unsafe mooring conditions that could ultimately lead to a 
petroleum product spill. Backed up by an alarm system, real-time data monitoring and control 
room information would provide the Terminal Person-In-Charge with immediate knowledge of 
whether safe operating limits of the moorings are being exceeded. Mooring adjustments can be 
then made to reduce the risk of damage and accidental conditions.  

Allision Avoidance Systems 

• Provide and maintain Allision Avoidance Systems (AASs) at the Marine Terminal to 
prevent damage to the pier/wharf and/or vessel during docking and berthing operations. 
Integrate AASs with Tension Monitoring Systems such that all data collected are 
available in the Control Room and to Marine Terminal operator(s) at all times and vessel 
operator(s) during berthing operations. The AASs shall also be able to record and store 
monitoring data.  

• Document procedures and training for systems use and communications between 
Marine Terminal and vessel operator(s). 

• Routine inspection, testing and maintenance of all equipment and systems in 
accordance with manufacturers’ recommendations and necessity are required to ensure 
safety and reliability. 

The Marine Terminal has a continuously manned marine interface operation monitoring all 
aspects of the marine interface. The Automatic Identification System is monitored through 
TerminalSmart and provides a record of vessel movements. The Marine Terminal has a 
compliant AAS which is not required for MOTEMS compliance so long as MOTEMS TOLs are 
followed.  

Monitoring these factors would ensure that all vessels can safely berth at the Marine Terminal and 
comply with the minimum standards required in the MOTEMS. Excessive surge or sway of vessels 
(motion parallel or perpendicular to the wharf, respectively) and/or passing vessel forces may result 
in sudden shifts/redistribution of mooring forces through the mooring lines, which can quickly 
escalate to the failure of mooring lines, breaking of loading arm connections, the breakaway of a 
vessel, and/or other unsafe mooring conditions that could ultimately lead to a spill. 

Mitigation Measure HAZ-2:  USCG Ports and Waterways Safety Assessment (PAWSA) 
Workshops, Spill Response and Pilotage Requirements 

• Phillips 66 shall participate in the USCG’s PAWSA workshops for the San Francisco Bay 
Area (Bay Area) to support overall safety improvements to the existing Vessel Traffic 
Service in the Bay Area or approaches to the bay if such workshops are conducted by 
the USCG during the life of the lease.  
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• Spill Response to Vessel Spills. Phillips 66 shall respond to any spill near the Marine 
Terminal from a vessel traveling to or from the Marine Terminal or moored at the Marine 
Terminal as if it were its own, without assuming liability, until such time as the vessel’s 
response organization can take over management of the response actions in a 
coordinated manner. 

• For all tankers and barges, Phillips 66 shall require that pilotage is utilized while 
transiting the Bay Vessels 300 GRT or larger and will cooperate in meeting 
USCG/NOAA VSR program to keep speed limited to 10 knots in the Bay and lower upon 
approach to the Marine Terminal due to tug escort speed limitations. 

Vessel owners/operators are responsible for spills from their tankers. Tanker and barge 
owners/operators are required by federal and state regulations to demonstrate that they have, or 
have under contract, sufficient response assets to respond to worst-case releases. Tankers and 
barges operating in United States and California waters must certify that they have the required 
capability under contract. All terminals are under contract with one or more OSRO to respond to spills 
with all the necessary equipment and manpower to meet the response requirements dictated by 
regulations. This mitigation would further reduce the risk of spills in the San Francisco Bay or near 
approaches to the bay by requiring participation in USCG Ports and Waterways Safety Assessment 
workshops for the Bay Area to improve transit issues and response capabilities in general, and to 
support overall safety improvements to the existing VTS in the future.  

While vessel owners/operators are responsible for their spills, if a spill were to occur near the Marine 
Terminal, Phillips 66 and its contractors may be in a better position to provide immediate response to 
a spill using their own equipment and resources, rather than waiting for mobilization and arrival of the 
vessel’s response organization. The Phillips 66 staff is fully trained to take immediate action in 
response to spills. Such action could result in a quicker response and more effective control and 
recovery of spilled product. This mitigation would also require Phillips 66 to respond to any spill from 
a vessel traveling in the San Francisco Bay to or from the Marine Terminal or moored at its wharf, 
without assuming liability, until the vessel’s response organization can take over management of the 
response actions in a coordinated manner. This requirement would further limit the potential for 
impacts from spills in the San Francisco Bay from vessels calling at the Marine Terminal. 

In addition, Phillips indicates that it is their policy to utilize pilots for all tankers and barges while within 
the bay, even if the tanker or barge is under the required size requirements, and to limit vessels 
speeds below the required maximum. This mitigation ensures that all tankers and barges utilize pilots 
and speed limits in order to reduce the probability of groundings, collisions or allisions. 

Even with implementation of these measures to reduce the frequency and size of potential feedstock 
spills from increased vessel traffic, the impacts associated with a large volume or worst-case 
discharge spill would remain significant and unavoidable.  

Operations and Maintenance–All Other Locations: Less Than Significant, No Mitigation Proposed 
Rodeo Refinery 

The Project would involve the transport of renewable feedstocks, as well as various process 
chemicals, and hazardous materials in the form of gasoline blendstocks and refined products 
(gasoline and renewable diesel, gasoline, and jet fuel). Many of the substances handled and 
transported by the refinery, and associated with the Project, are flammable and combustible liquids 
that present hazards associated with releases producing flammable vapor clouds, or fires from the 
burning of a spilled material if ignited. The hazards of a material are related to how readily the 
material produces a vapor cloud and how readily the material will ignite and burn. The flash point is a 
characteristic that helps to define how hazardous a material may be. If a material, such as gasoline (a 
low flash point), will readily produce a flammable vapor cloud that can ignite when spilled, then it is 



Rodeo Renewed Project 
Draft Environmental Impact Report 

October 2021 Hazards and Hazardous Materials   4.9-337 

generally more hazardous than a material which does not produce a flammable vapor cloud and is 
therefore more difficult to ignite (vegetable oil, for example, with a high flash point). A characteristic 
called the flash point temperature is the minimum temperature at which a liquid gives off vapor within 
a test vessel in sufficient concentration to form an ignitable mixture with air near the surface of the 
liquid. Materials with higher flashpoint temperatures are thus less likely to ignite than materials with 
lower flash point temperatures. In general, a flammable liquid is defined as a material with a flash 
point temperature under 100 °F and a combustible liquid has a flash point temperature over 100 °F. 
Because of their higher flash points, combustible liquids do not pose as great a risk in storage or 
processing as flammable liquids. 

NFPA 30 classification is as follows: 

• Class IA: Flash Point less than 73°F; Boiling Point less than 100°F  

• Class IB: Flash Point less than 73°F; Boiling Point equal to or greater than 100°F  

• Class IC: Flash Point equal to or greater than 73°F, but less than 100°F  

• Class II: Flash Point equal to or greater than 100°F, but less than 140°F  

• Class IIIA: Flash Point equal to or greater than 140°F, but less than 200°F  

• Class IIIB: Flash Point equal to or greater than 200°F 

A flammable gas is a material, such as propane, which is a gas at 68°F and readily produces a 
flammable vapor cloud when released. Flammable gases are substantially more hazardous than liquids 
due to the rapid rate at which they produce a flammable vapor cloud and can ignite and explode and 
burn. Table 4.9-5 lists some materials and their respective classifications and flash point temperatures. 

Table 4.9-5 Material Characteristics 

Material Materials Classification Flash Point Temperature, °F 

Hydrogen Flammable Gas -423** 

Methane Flammable Gas -306 

Propane Flammable Gas -155 

Gasoline Class IB Flammable Liquid 70 

Jet Fuel Class IC Flammable Liquid 100 

Diesel Fuel Class II Combustible Liquid 126 

Crude Oil Light* Class IA Flammable Liquid -30 

Crude Oil Medium* Class IA Flammable Liquid -10 

Crude Oil Heavy* Class IA Flammable Liquid -3 

Crude Bitumen Class II Combustible Liquid >100 

Cooking Oil Class IIIB >460 

Tallow Grade 1 Class IIIB 356–509 

Source: Material Safety Data Sheets for Hydrogenated Tallow Fatty Acid and Corn Oil.  
* unweathered 
** melting point 
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Under the Project, the processing of crude oil, with a flash point of between -30 to -3°F and, therefore, 
readily able to produce flammable vapor clouds and cause fires, etc., would be replaced with oils and 
potentially tallow, which both have very high flash points and therefore present substantially lower 
hazards in terms of fires and potential hazards to the public. In addition, as the feedstocks are not as 
volatile, they do not end up producing as much lighter-ends at the refinery for storage and processing. 
The transportation of butane via railcar, for example, would be eliminated as part of the Project. The 
elimination of transportation and reduction in recovery and storage of light-ends as part of the Project 
would also reduce the hazards at the refinery. 

The refinery would continue to require various hazardous materials to be used in the processing, and 
therefore some hazards as part of the baseline would remain as part of the Project, including the 
production and storage of gasoline and diesel. 

However, in general, the Project would present less hazards to the public and the impacts would be 
less than significant. 

Marine Terminal (public safety) 

The Marine Terminal would continue to transport feedstock and refinery products, but the hazards to the 
public of the feedstocks would be reduced over the baseline transportation of crude oil. Generally, these 
renewable feedstocks are not identified as marine pollutants by the USDOT, the United Nations, or the 
International Maritime Organization, which regulate the movement of materials throughout the world. 
Feedstocks of gasoline and diesel would continue to be transported at the Marine Terminal. Impacts 
from a spill and subsequent fire at the Marine Terminal would be located a substantial distance away 
from any public receptors and impacts would therefore be less than significant. 

Transportation 

Rail Transportation 

The proposed Project would increase the number of railcars handled at the Rodeo Refinery’s railcar 
unloading facility from an average of 4.7 per day under baseline conditions to 16 per day. However, the 
number of train trips per day would not change: the railcars would continue to be delivered and removed 
by no more than one train each day. Because the risk of an accident is based on train miles, rather than 
the number of cars on each train, the risk of an upset would be similar to the baseline conditions. 
Furthermore, the railcars would carry less-hazardous or non-hazardous materials (i.e., renewable 
feedstocks) that do not meet the minimum hazard thresholds for USDOT regulations rather than the 
USDOT designated hazardous materials (butane) carried under baseline conditions; if an accident were 
to occur, whether at the Rodeo Refinery or along the rail lines throughout California leading to the 
Rodeo Refinery, the consequences to the public would be less than under baseline conditions. 
Therefore, the impacts of rail transportation during the operational period would be less than significant.  

Pipeline Transportation 

Under the proposed Project, refinery pipelines would continue to be used to transport petroleum-
based gasoline out of the refinery and small amounts of pre-treated feedstocks into the refinery. 
However, the transportation of crude oil would be eliminated. Because of the inherent safety of 
pipeline transportation and the existing transportation of refinery products by pipeline under the 
baseline, the minor changes in pipeline quantities and materials would not substantially change the 
risk of upset or accident. In addition, the elimination of crude oil transportation would also reduce the 
hazards of pipeline transportation. Accordingly, the impacts of pipeline transport of hazardous 
materials associated with the Project would be less than significant. 



Rodeo Renewed Project 
Draft Environmental Impact Report 

October 2021 Hazards and Hazardous Materials   4.9-339 

Truck Transportation 

The Project would involve the disposal of hazardous wastes produced from the renewable feedstock 
manufacturing processes. Trucks would be used to transport hazardous materials. New wastes would 
include spent filter cake and FOG concentrate, neither of which is listed as a regulated waste. Spent 
sodium hydroxide and vanadium would no longer be disposed of, eliminating approximately eight 
truck trips per month. The amount of spent catalyst transported would increase from an average of 
one truck per month to two trucks per month; therefore, the disposal of hazardous wastes would 
decrease overall from baseline levels.  

Truck transport of some feedstock may occur, which would present a lower hazard than deliveries of 
feedstocks during the baseline. Truck transport of raw materials into the refinery is expected to be 
similar to the baseline operations. 

Because the routine disposal of hazardous materials and waste would decrease compared to 
baseline conditions, and truck traffic related to feedstock transportation would also have a reduction 
in hazards, there would be an overall reduction in hazards and potential impacts associated with truck 
transport and impacts would be less than significant. 

IMPACT 4.9-3 

d. Would the Project be located on a site which is included on a list of hazardous materials sites 
compiled pursuant to Government Code Section 65962.5, and as a result, would it create a 
significant hazard to the public or the environment? 

Construction/Demolition: Less Than Significant, No Mitigation Proposed 
Rodeo Refinery – Marine Terminal 

Although the Rodeo Refinery is on the Cortese List, it is an existing industrial facility with various 
controls to prevent significant hazard to the public or the environment. The Project would be 
constructed entirely within the Rodeo Refinery, where no public access is allowed. In the refinery’s 
process areas, various levels of hazardous material contaminations may exist, but structural and 
procedural control measures prevent these hazardous materials from moving offsite. Demolition of 
the Carbon Plant could encounter contaminated soils. The Project would not involve further 
investigation or remediation of subsurface contamination that may underlie the Carbon Plant Site. 
Contaminated soils associated with construction or demolition would be handled in accordance with 
the existing Soil Management Plan that complies with regulatory requirements. Accordingly, the 
Project would not increase risk of exposure to people or the environment to hazardous substances as 
a result of being located on a Cortese List, and the level of impact would be less than significant and 
no mitigation is required.  

Santa Maria Site 

The Santa Maria Site is not listed on the Cortese List, but it is listed on the SWRCB’s GeoTracker 
database because of subsurface hydrocarbon contamination. Contaminated soils resulting from 
demolition activities would be handled in accordance with the existing Soil Management Plan that 
complies with regulatory requirements. Therefore, it is not anticipated that the Project would increase 
the risk of hazardous substance exposure to people or the environment. The impact would be less 
than significant and no mitigation is required.  
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Transitional Phase, Operation and Maintenance: Less Than Significant, No Mitigation Proposed 
Rodeo Refinery – Marine Terminal 
Although the Rodeo Refinery area is on the Cortese List, it is an existing industrial facility with various 
controls to prevent significant hazard to the public or the environment. The Project would be 
constructed and operated entirely within the Rodeo Refinery, where no public access is allowed.  

Mitigation Measure: None Required 

IMPACT 4.9-4 

f. Would the Project impair implementation of or physically interfere with an adopted emergency 
response plan or emergency evacuation plan? 

Construction/Demolition: Less Than Significant, No Mitigation Proposed  
Rodeo Refinery – Marine Terminal 

Project construction/demolition would occur completely within the confines of existing industrial 
facilities and would not impair the implementation of any public emergency evacuation plan. The 
Rodeo Refinery maintains an emergency response plan and would update the HMBP, which includes 
evacuation routes. The Project would have a less-than-significant impact related to the potential to 
interfere with internal roads and movements at the Rodeo Refinery, including the Carbon Plant, 
during construction and demolition activities. 

For a discussion of how construction and demolition activities could occur related to traffic circulation 
and impairment of emergency response see Section 4.13, Transportation and Traffic. Specifically, 
Mitigation Measure TRA-1 requires implementation of a Traffic Management Plan, which would 
include coordination of construction and demolition activities with refinery operations and the 
refinery’s emergency response plan. The mitigation measure would eliminate or minimize interference 
with an adopted emergency response plan or emergency evacuation plan during 
construction/demolition.  

Santa Maria Site 

Project construction/demolition would occur completely within the confines of existing industrial 
facilities and would not impair the implementation of any public emergency evacuation plan. The 
Santa Maria Refinery maintains an emergency response plan and would prepare and update an 
HMBP with the CUPA that include evacuation routes. The Project has the potential to interfere 
temporarily with internal roads and movements at the Santa Maria Site during construction and 
demolition activities. However, coordination of those activities with site operations and the refinery’s 
emergency response plan would eliminate or minimize interference with an adopted emergency 
response plan or emergency evacuation plan to result in a less-than-significant impact to emergency 
response during construction/demolition.  

Transportation 

Transportation of construction waste and raw materials via truck would utilize existing transportation 
networks in a manner similar to the baseline and would therefore not impair implementation of or 
physically interfere with an adopted emergency response plan or emergency evacuation plan. 
Impacts would be less than significant.  

Transitional Phase, Operations and Maintenance: Less Than Significant, No Mitigation Proposed 
Rodeo Refinery – Marine Terminal 

Project operations would occur completely within the confines of the Rodeo Refinery where no public 
access is allowed. The Rodeo Refinery maintains an emergency response plan and would update the 
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HMBP, which includes evacuation routes, with the CUPA. Following construction/demolition, the 
Project would have no internal road closures and would not interfere with movements at the Rodeo 
Refinery during operations. Coordination of refinery operations and the refinery’s emergency 
response plan would eliminate or minimize interference with the emergency response plan or 
emergency evacuation plan, so the level of impact to emergency response would be less than 
significant. No additional mitigation would be required.  

During the 7-month transitional phase, deliveries and processing of crude oil and gas oil feedstocks 
by tanker vessel would result in increased vessel traffic at the Marine Terminal compared to baseline 
conditions. This temporary increase in vessel traffic would be coordinated with refinery operations 
and the facility’s emergency response plan to eliminate or minimize interference through the 
implementation of the refinery’s emergency response plan or emergency evacuation plan. Therefore, 
the level of potential impact to emergency response would be less than significant during the 
transitional phase. 

Transportation 

Transportation of waste, raw materials, and refinery products via pipeline, rail or truck would utilize 
existing transportation networks in a manner similar to the baseline and would therefore not impair 
implementation of or physically interfere with an adopted emergency response plan or emergency 
evacuation plan. Impacts would be less than significant.  

Mitigation Measure: None Required 

IMPACT 4.9-5 

g. Would the Project expose people or structures, either directly or indirectly, to a significant risk 
of loss, injury or death involving wildfire? 

Construction/Demolition: Less Than Significant, No Mitigation Proposed 
Rodeo Refinery – Marine Terminal 

According to CAL FIRE (2020), the Rodeo Site, where all unit modifications and additions would 
occur, is in a CAL FIRE Local Responsibility Area. However, the portion of the Rodeo Refinery east of 
I-80 (including the Carbon Plant) is in a moderate to high Fire Hazard Severity Zone in a CAL FIRE 
State Responsibility Area. 

Since the Carbon Plant would be demolished, no new Project elements with the potential to expose 
people or structures to wildfires would be introduced. The other Project elements would occur within 
developed areas and would pose no new risks of wildfires. Accordingly, the potential to expose 
people or structures to wildfire during construction/demolition would be less than significant at the 
Rodeo Site and the Carbon Plant Site. 

Santa Maria Site 
The Santa Maria Site is located in a State Responsibility Area but is not located in or near an area 
classified as a very high fire hazard severity zone. Therefore, construction and demolition activities at 
the Santa Maria Site would not produce impacts related to wildfires. The impact would be less 
than significant. 

Transitional Phase, Operation and Maintenance: Less Than Significant, No Mitigation Proposed 
Rodeo Refinery 

The Rodeo Refinery is located in a CAL FIRE Local Responsibility Area. The portion of the Rodeo 
Refinery east of I-80 (including the Carbon Plant) is in a moderate to high Fire Hazard Severity Zone 
in a CAL FIRE State Responsibility Area. 
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Since the Carbon Plant would be demolished, no new Project elements with the potential to expose 
people or structures to wildfires would be introduced. Other Project elements would occur in 
developed areas that would not create increased risk of wildfires. Operations of new Rodeo facilities 
would comply with NFPA design requirements addressing flammable and combustible liquids (NFPA 
30), fire extinguishing systems (e.g., NFPA 11, 12, 15), and the National Electrical Code (NFPA 70) to 
a avoid and minimize risk of onsite fires to a level of less than significant. Additionally, operations, 
maintenance and staff departments would continue to conduct various safety and regulatory 
compliance inspections and audits as part of standard on-going maintenance and Phillips 66 would 
continue safety-training program for existing and new employees. Therefore, the potential to expose 
people or structures to wildfire during construction/demolition would be less than significant at the 
Rodeo Refinery, including the Carbon Plant Site.  

Transportation 

Transportation of waste, raw materials, and refinery products via pipeline, rail or truck would utilize 
existing transportation networks in a manner similar to the baseline and would therefore not increase 
wildfire risks. Impacts would be less than significant.  

Mitigation Measure: None Required  
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4.10 Hydrology and Water Quality 

4.10.1 Introduction 
This section describes the existing hydrologic, surface water quality, and flooding setting, regulatory 
framework, potential impacts from implementation of the Project, and considers application of appropriate 
mitigation measures to reduce potential impacts to less-than-significant levels. This section primarily 
focuses on surface water, discharge water quality, and the existing wastewater treatment system at the 
Rodeo Site and the Carbon Plant. The Santa Maria Site, which would be demolished as part of the 
Project, is addressed to the extent information is available and at a qualitative level of discussion. 

The Project also includes the Pipeline Sites—four regional pipelines serving the Santa Maria Site and the 
Rodeo Refinery. The Santa Maria Site is connected to the Rodeo Refinery by approximately 200 miles of 
subterranean pipeline, crossing San Luis Obispo, Santa Barbara, Kern, Kings, Fresno, Merced, 
Stanislaus, San Joaquin, Alameda, and Contra Costa Counties. Phillips 66 proposes to empty and clean 
the pipelines at existing maintenance access points and to decommission or sell them; they would not be 
excavated as part of this Project. No physical changes would occur. Therefore, the Pipeline Sites are not 
further addressed in this section. 

4.10.2 Environmental Setting 

4.10.2.1 Regional and Local Setting 

This section describes the existing hydrological and water quality conditions in the vicinity of the Project 
components and presents specific information relevant to refinery process changes, demolition of the 
Carbon Plant and Santa Maria Site. 

Rodeo Refinery 

The Rodeo Refinery is located in the low rolling hills along the eastern shore of San Pablo Bay near the 
mouths of the Mare Island and Carquinez Straits within the Carquinez Drainages watershed in Contra 
Costa County (Figure 3-2). The watershed is approximately 10.3 square miles in extent. It begins on 
private ranchland to the east of the Rodeo Site and includes Cañada del Cierbo Creek on the northeast 
edge of the Rodeo Refinery and an unnamed creek. These two drainages are exposed east of I-80 and 
then diverted underground through the Rodeo Refinery. The two most prominent topographic features 
near the Rodeo Refinery are the roughly northwest–southeast trending Tormey Hill Ridge, which extends 
along the northeastern boundary and the central valley that lies between Tormey Hill Ridge and the lower 
hills to the southwest adjacent to the Bayo Vista residential neighborhood of Rodeo. The majority of the 
Rodeo Refinery is in the central valley. Approximately 95 percent of the Rodeo Refinery area drains along 
the valley toward San Pablo Bay and the remainder drains into Cañada del Cierbo Creek. The Carbon 
Plant is located south east of the Rodeo Refinery, in similar terrain, within the boundaries of the Rodeo 
Refinery (Figure 3-3). 

4.10.2.2 Local Setting 

Santa Maria Site 

The Santa Maria Site, as shown on Figure 3-4, is located in undulating dune topography along the coast 
plains of San Luis Obispo County, approximately 2 miles north of the Santa Maria River, near Nipomo. 
The Santa Maria Site is located in the drainage area of Oso Flaco Creek. Local topography is complex, 
because of the undulating nature of the site, and elevations range from approximately 50 to 180 feet 
above mean sea level (USDOT et al. 2015). The Santa Maria Site includes petroleum storage and 
processing facilities and serves as a collection and pre-processing facility for high-sulfur heavy crude oil 
(primary crude oil source is from offshore platforms along the California coast and oil fields in the Santa 
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Maria Valley). Semi-refined liquid products from the Santa Maria Site are sent by pipeline as feedstocks 
to the Rodeo Refinery for upgrading into finished petroleum products. The proposed Project would 
discontinue processing of crude oil at the Rodeo Refinery; therefore, all components of the Santa Maria 
Site would no longer be necessary and would be demolished.  

4.10.2.3 Existing Water Use and Management 

Rodeo Refinery 

Water used to provide once-through process cooling at the Rodeo Refinery is withdrawn from San Pablo 
Bay at a typical rate of 30,000 gallons per minute via an intake structure located near the Marine 
Terminal, passed through various process units, temporarily held in the effluent safety basin, and 
discharged back to the Bay through NPDES discharge E-003, located on the shoreline. 

Stormwater falling on the Rodeo Refinery and adjacent areas, including internal roadways, is collected 
onsite and conveyed through a drainage network to the onsite Wastewater Treatment Plant (Unit 100), as 
shown on Figure 3-2. The collection network includes screens to separate out trash, and settling sumps to 
initiate clarification. Normally, stormwater is conveyed directly to the Unit 100 storage tanks, but heavy 
rains can result in capacity exceedance, necessitating the diversion of stormwater to holding basins 
before being treated and released. The primary storm basin holds 2.3 million gallons and the main storm 
basin holds an additional 7.2 million gallons; these basins are empty under normal operation. Stormwater 
from the Marine Terminal wharf and causeway is routed to NPDES discharge E-004, on the wharf 
structure. The existing SWPPP establishes a monitoring program to confirm the effectiveness of the 
BMPs and overall stormwater quality, which is routinely monitored as part of NPDES permit requirements. 
The Rodeo Refinery is not covered by an industrial stormwater permit because rain and runoff from 
operation areas are collected, treated, and discharged under the NPDES permit. 

Currently, the Rodeo Refinery has several sources of process wastewater, including cooling tower water, 
once-through cooling water, boiler blowdown, and sour water. In addition to process water, the 
Wastewater Treatment Plant also treats stormwater runoff collected from the Rodeo Refinery and 
contaminated groundwater, sanitary wastewater, and offsite wastewater generated at other refinery 
facilities, including remediation wastewater and cargo hold wastewater. The wastewater flows through 
various pipelines to the Wastewater Treatment Plant/Unit 100 and is treated to meet the limitations set 
forth in the Rodeo Refinery’s NPDES discharge permit (Order R2-2016-0044). Unit 100 includes a 3-tank 
equalization system with a storage capacity of 19.8 million gallons to accommodate fluctuations in the 
volume of incoming water. The plant treats an average of 2.8 mgd but has a total capacity of 10 mgd. 

Figure 4.10-1 illustrates existing site drainage, overlain with Project components (removal and new 
treatment units). In addition, three Project laydown areas are located within the west watershed. All 
Project components are located in areas with controlled surface runoff or active (Wastewater Treatment 
Plant) treatment of stormwater before being discharged to San Pablo Bay.  

Wastewater and stormwater from the equalization system tanks are gravity fed to a four-cell oil/water 
separator where oily surface waters and oily solids are removed from the cells by top and bottom chain-
driven skimmers. From there, the water flows into a four-cell dissolved air flotation unit to remove 
additional oil and suspended solids. The water then flows to a biological treatment unit, followed by 
clarification and sand filtration. Discharge from the sand media is disinfected with chlorine and then 
dechlorinated with sodium bisulfite. The treated water is discharged to San Pablo Bay through three 
outfalls: Discharge Point Nos. 002, 003, and 004. Discharge Point No. 002 is a 144-foot-long deepwater 
outfall and diffuser approximately 1,500 feet offshore along the Marine Terminal causeway. Discharge 
Point No. 003 is located approximately 60 feet beyond the confluence of the retention basin and open 
channel via an approximately 2,500 feet outfall south of the base of the Marine Terminal causeway. 
Discharge No. 004 discharges surface water from the Marine Terminal and runs along the Marine 
Terminal causeway. 
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Santa Maria Site 

The Santa Maria Site withdraws groundwater for process and cooling purposes, and treats wastewater 
and a portion of the stormwater falling onsite in its in-plant treatment facility. Treated water is conveyed 
through an underground pipeline to an ocean outfall approximately 3.5 miles west of the Santa Maria Site. 
The average discharge volume in 2019 was 415,000 gallons per day. 

4.10.2.4 Precipitation 

Rodeo Refinery  

The mean annual rainfall at the Rodeo Refinery and in its vicinity from between 1950 and 2016 was 
approximately 23 inches (WRCC 2021), although in individual years, rainfall ranging from between 10 and 
47.5 inches during dry and wet cycles, which last several years each, is common in this region. Flooding 
generally results from intense rainstorms following prolonged rainy periods resulting in runoff. Peak flood 
flows are usually of short duration but can overwhelm stormwater conveyance systems, resulting in 
damage. Historically, major flood problems in the area have occurred in urban areas located in the 
relatively flat, wide valleys near the mouths of rivers and streams. 

Santa Maria Site  

Mean annual rainfall at the Santa Maria Site is approximately 17 inches and falls primarily in October 
through April. Flooding is uncommon because the Santa Maria Site and vicinity is largely underlain by 
highly drained and porous relict dune sands, so that most precipitation on the dune deposits percolates 
into the soil with minimal runoff, flooding, or ponding (USDOT et al. 2015). 

4.10.2.5 Fresh Water Supply 

Rodeo Refinery  

The Rodeo Refinery receives its freshwater supply of approximately 3,000 gallons per minute from the 
East Bay Municipal Utility District. The refinery’s main use of water is to supply refining processes with 
steam and cooling water. The water supply can also be used as a back-up source of water for emergency 
fire suppression. The use of saline cooling water supply is described above. 

Santa Maria Site  

The Santa Maria Site obtains all of its water from onsite groundwater wells in the Nipomo Mesa 
Management Area. Current usage of groundwater is estimated at 358 million gallons per year (USDOT et 
al. 2015).  

4.10.2.6 Hydrology 

Rodeo Refinery  

The Rodeo Refinery area, including the Carbon Plant, are in the Suisun Basin within the San Francisco 
Bay Area Hydrologic Basin. San Francisco Bay marks a natural topographic separation between the 
northern and southern coastal mountain ranges. The San Francisco Bay estuarine system conveys the 
waters of the Sacramento and San Joaquin Rivers into the Pacific Ocean and is the only drainage outlet 
to the ocean for waters from California’s Central Valley. These rivers enter San Francisco Bay through the 
Delta at the eastern end of Suisun Bay (RWQCB 2019a). The estuary has the following two basic 
elements: San Francisco Bay and the Sacramento-San Joaquin Delta, a 2,800-square-kilometer wetland 
formed at the confluence of the San Joaquin and Sacramento Rivers. Over 90 percent of the San 
Francisco Bay Estuary’s fresh water originates from the Sacramento-San Joaquin drainage basin and 
enters the northern reach. The Sacramento River provides about 80 percent of this flow, and the San 



Rodeo Renewed Project 
Draft Environmental Impact Report 

October 2021 Hydrology and Water Quality   4.10-349 

Joaquin River and other streams contribute the remainder. The remaining 10 percent of freshwater comes 
from the San Francisco Bay watershed and flows into the southern reach (RWQCB 2019a). 

San Francisco Bay can be divided into two distinct waterbodies—the northern reach and the southern 
reach—that have different physical and chemical properties. The northern reach includes three major 
embayments: Suisun Bay, San Pablo Bay, and Central Bay, also known as San Francisco Bay. The 
northern reach conveys outflow from the largely freshwater Delta at its head, and thus can be considered 
to be a typical estuary. Central Bay is deeper and more oceanic in character than the northern reach 
because of its proximity to ocean inflow through the Golden Gate. The southern reach extends from the 
San Francisco-Oakland Bay Bridge to San Jose.  

Various factors, including a mix of point and non-point source discharges, groundwater and surface water 
interactions, and water quality/water quantity relationships, influence water quality in the San Francisco Bay 
Estuary. A number of waterbodies in the San Francisco Bay Estuary are impaired because of excessive 
siltation, but it is very difficult to distinguish between excessive siltation and impairment due to flow 
alterations. The State Water Quality Control Board and RWQCB have implemented the Water Management 
Initiative to protect water quality. RWQCB is structured to promote a watershed-based approach for 
implementing programs, placing particular emphasis on the integration of programs within county watershed 
management areas. RWQCB staff have identified issues in the San Francisco Watershed Management 
Area based on a combination of water quality, customer service, and program requirements. 

In the Basin Plan, the RWQCB identifies several beneficial uses of San Pablo Bay that must be protected. 
These uses include industrial service supply, water contact recreation, non-contact water recreation, 
navigation, ocean commercial and sport fishing, wildlife and estuarine habitat, preservation of rare and 
endangered species, and fish spawning and migration (RWQCB 2019a). Based on Regional Monitoring 
Program data, San Pablo Bay meets the definition of “marine” under the definitions included in the 
California Toxics Rule and the Basin Plan (RWQCB 2019a).  

Santa Maria Site 

Although the Santa Maria Site is in the Santa Maria Valley, it is not part of the Santa Maria River watershed, 
but instead is in the watershed of Oso Flaco Creek (USDOT et al. 2015), a minor watercourse. Oso Flaco 
Creek and its tributary Little Oso Flaco Creek are listed by the US Environmental Protection Agency 
(USEPA) as 303 (d) impaired waterbodies (described in more detail below), based on high levels of fecal 
coliform, nitrates, and sediment toxicity from agriculture and contaminated groundwater. The downstream 
Oso Flaco Lake is the largest of four small freshwater lakes located in the Guadalupe Nipomo Dunes 
Complex. The freshwater lake occupies a surface area of 82 acres and is classified by the US Fish and 
Wildlife Service (USFWS) as palustrine (i.e., inland, non-tidal) emergent wetlands. 

4.10.2.7 Water Quality 

Rodeo Refinery 

The majority (95 percent) of the Rodeo Refinery surface water is treated and then discharged into San 
Pablo Bay; the remainder drains into Cañada del Cierbo, which in turn flows into the San Francisco Bay, as 
shown on Figure 4.10-1. The quality of the San Francisco Bay water varies seasonally. For most of the year, 
tidal exchanges with the Pacific Ocean strongly influence water quality. From December through April, water 
quality is affected by freshwater inflow from the Sacramento-San Joaquin Delta and other local small 
tributaries that drain urbanized portions of Contra Costa County and the entire San Francisco Bay Area. The 
water quality of the creeks in urbanized areas has been degraded by the presence of high levels of 
suspended solids, together with traces of contaminants associated with motor vehicles, such as oil and 
grease, gasoline, and other hydrocarbons (Contra Costa County 2010). For similar reasons, the San Pablo 
Bay is known to be impacted by a variety of pollutants as a result of anthropogenic historic activities. 
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4.10.2.8 Groundwater 

Rodeo Refinery 

The Rodeo Refinery is not located within a state-designated groundwater basin; however, two unofficial 
groundwater basins underlie or partially underlie the Rodeo Refinery. The Refinery Groundwater Basin 
underlies most of the refinery, including the portions where new Rodeo Refinery components would be 
located. The Tormey Groundwater Basin underlies the area to the northeast of the division of the two 
groundwater basins. 

Santa Maria Site 

Groundwater near the Santa Maria Site wells is from the deep aquifer in the Paso Robles and Careaga 
formations underlying the Nipomo Mesa. The Santa Maria Site is underlain by the Nipomo Mesa 
Management Area of the Santa Maria Groundwater Basin (USDOT et al. 2015). The deep aquifer is also 
the main source of water for surrounding municipal and agricultural wells. The shallow aquifer in the 
Nipomo Mesa sand dunes is used by lower capacity domestic and agricultural wells. The shallow and 
deep aquifers underlying the refinery are separated by layers of relatively low hydraulic conductivity that 
act as confining layers (NMMA Technical Group 2014–2021) and, therefore, have a lower yield. 

4.10.2.9 Flooding 

Rodeo Refinery 

Limited portions of the Rodeo Refinery are located in low-lying areas susceptible to flooding (Contra 
Costa County 2010), as shown on Figure 4.10-2. FEMA, through its Flood Insurance Rate Map program, 
designates areas where flooding could occur during a 1.0 percent annual chance (100-year) flood event 
or a 0.2 percent annual chance (500-year) flood event. FEMA has designated limited portions of the 
Project area as Special Flood Hazards Areas (Zone AE), which is an area determined to be within the 
100-year flood zone (FEMA 2017). Any new construction in this zone would require that the base floor 
elevations are raised above the flood elevation to avoid potential damages from flooding. 

Santa Maria Site 

Flooding near the Santa Maria Site can occur along Oso Flaco and Little Oso Flaco creeks, on the south side 
of the facility, and along Black Lake, north of the facility. However, no part of the Santa Maria Site lies within 
the mapped 100-year flood hazard zone (FEMA Flood Insurance Rate Map 06079C1615H; FEMA 2017), 
and this map notes that the site is in an area of minimal flood hazard (Zone X). Refer to Section 4.8, 
Greenhouse Gas Emissions, for analysis of sea level rise and its effects on coastal development. 

4.10.2.10 Tsunamis and Seiches 

Tsunamis (seismic sea waves) are long-period waves that are typically caused by displacement of the 
ocean floor from underwater disturbances (landslides), volcanic eruptions, or seismic events. A tsunami 
consists of a series of high-energy ocean waves that radiate outward from the area in which the 
generating event occurred. Areas that are highly susceptible to tsunami inundation tend to be located in 
low-lying coastal areas such as tidal flats, marshlands, and former bay margins that have been artificially 
filled but are still at or near sea level. Tsunamis affecting the San Francisco Bay region would most likely 
originate west of the San Francisco Bay, within the Pacific Rim. Areas that are highly susceptible to 
tsunami inundation tend to be located in low-lying coastal areas such as tidal flats, marshlands, and 
former bay margins that have been artificially filled and are closer to the Golden Gate entrance to the 
San Francisco Bay. 
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The maximum wave height of the 19 tsunamis recorded in the San Francisco Bay since 1868, as 
measured at the Golden Gate Tide Gauge, was 7.4 feet, which is considered to be a reasonable 
maximum for the future (Contra Costa County 2010). Due to attenuation, a tsunami wave would diminish 
to a height of approximately half its height at the Golden Gate by the time it reached Richmond and would 
nearly disappear by the time it reached to the head of the Carquinez Strait. Because of the proximity of 
the Rodeo Refinery to the Carquinez Strait, the likelihood of a damaging tsunami reaching the Rodeo 
Refinery is low due to the distance from the Pacific Ocean (Contra Costa County 2011). 

Tsunami risk is restricted to the immediate area of the shoreline (ABAG 2021), and all components of the 
Project are outside the predicted tsunami risk area. Based on an estimated tsunami run-up of 20 feet at 
the Golden Gate, it is estimated that east of Point Pinole (located in San Pablo Bay approximately 
14 miles west of the Project area), the wave height would be one-tenth of that at the Golden Gate. 
Attenuation within the Bay would diminish a 20-foot wave to a height of approximately 10 feet at 
Richmond, and would continue to diminish as it progressed further into the Bay. The likelihood of a 
damaging tsunami reaching the Rodeo Refinery is low due to rising elevation and distance from the Bay 
(Contra Costa County 2011). 

Seiches are a series of standing waves (sloshing action) of an enclosed body or partially enclosed body of 
water, such as San Pablo Bay, caused by seismic shaking, prolonged strong winds, and storm surges. 
Seiche action can affect harbors, bays, lakes, rivers, and canals. Similar to tsunamis, seiches can be 
generated by a number of sources, including distant earthquakes, local earthquakes, large landslides into 
bodies of water, and submarine landslides. Because of the relatively large size of San Pablo Bay, with an 
inlet to the east and an outlet to the south, the seiche hazard is thought to be low. There is no record of 
seiches occurring in San Pablo Bay during strong earthquakes. Because of the distance inland from deep 
bodies of water, the risk of seiches at the Rodeo Refinery is low or moderate (Contra Costa County 2011). 

Santa Maria Site 

The Santa Maria Site’s distance from the ocean and the rising elevations and distance from the Pacific 
Ocean precludes the risk of tsunamis or seiches. Refer to Section 4.8, Greenhouse Gas Emissions, for 
analysis of sea level rise and its effects on coastal development. 

4.10.2.11 Regulatory Setting 

Federal and State Surface Water Quality Requirements 

The regulatory requirements for the proposed Project include the following: 

• Federal floodplain management requirements of FEMA; 

• Federal CWA, as enforced by the USEPA;  

• California Porter-Cologne Water Quality Control Act and related California Administrative Code 
sections administered by the California SWRCB and the San Francisco Bay RWQCB;  

• The CSLC’s MOTEMS, and 

• Permitting requirements, which must be fulfilled prior to development, are enforced by Contra 
Costa County, San Luis Obispo County, and other counties through which the pipelines pass. 

The Santa Maria Site and the Pipeline Sites within San Luis Obispo County would be subject to the 
regulatory requirements of the federal CWA, Porter-Cologne Act, and the San Luis County Clean Water 
Program insofar as they govern the provisions of the permits that would be necessary for the demolition 
of the Santa Maria Site and cleanout of the pipelines. Those provisions require use of BMPs to control 
stormwater runoff and construction-related spills and leaks and are similar to the federal, state, regional, 
and Contra Costa County requirements governing the Rodeo Refinery, described below. 
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Flood Control Regulations 

FEMA is responsible for management of floodplain areas defined as the lowland and relatively flat areas 
adjoining inland and coastal waters subject to a 1 percent or greater chance of flooding in any given year 
(also termed the 100-year floodplain). FEMA requires that local governments covered by federal flood 
insurance pass and enforce a floodplain management ordinance that specifies minimum requirements for 
any construction within the 100-year floodplain. In Contra Costa County, construction requirements are 
contained in the Floodplain Management Ordinance, which was adopted in 1987 and has been amended 
several times. Along with construction standards, the ordinance also specifies that a Floodplain Permit 
must be obtained prior to any grading within the 100-year floodplain. The vast majority of the Rodeo 
Refinery, including areas where new equipment would be developed, is outside the 100-year floodplain 
(see Figure 4.10-2). 

Clean Water Act of 1977 

Under the CWA, the USEPA seeks to restore and maintain the chemical, physical, and biological integrity of 
the nation’s waters. The USEPA is responsible for implementing federal laws designed to protect air, water, 
and land. While numerous federal environmental laws guide the USEPA’s activities, its primary mandate 
with respect to water quality is the CWA, whose purpose is to protect and maintain the quality and integrity 
of the nation’s waters by requiring states to develop and implement state water plans and policies. The 
CWA authorizes the USEPA to implement water quality regulations. The USEPA has developed national 
technology-based water quality standards and states have developed water quality standards in accordance 
with the CWA. In the National Toxics Rule and California Toxics Rule, the USEPA has established such 
standards for certain toxic pollutants applicable to California waters. These standards are used to determine 
the amount and the conditions under which pollutants can be discharged.  

Section 303 of the CWA requires states to establish water quality standards for all waters of the US to 
protect designated beneficial uses of those waterbodies. It also requires that each state identify 
waterbodies or segments of waterbodies that are “impaired” (i.e., do not meet one or more of the water 
quality standards established by the state). These waters are identified in the Section 303(d) list as waters 
that are polluted and need further attention to support their beneficial uses. San Pablo Bay is included on 
the 2017 California 303(d) list as an impaired waterbody resulting from the presence of a number of toxic 
pollutants. The 303(d) list identifies the sources of each pollutant. Once the waterbody or segment is 
listed, the state is required to establish a Total Maximum Daily Load for the pollutant. The Total Maximum 
Daily Load is the maximum amount of a pollutant that a waterbody can receive and still meet the water 
quality standards. Typically, a Total Maximum Daily Load is the sum of the allowable loads of a single 
pollutant from all contributing point and nonpoint sources.  

The waterbody closest to the Rodeo Refinery on the 303(d) list is San Pablo Bay, which is listed as 
impaired for chlordane, dichlorodiphenyltrichloroethane, mercury, dieldrin, dioxin compounds, mercury, 
invasive species, furan compounds, polychlorinated biphenyls, and selenium (RWQCB 2019a). 

National Pollutant Discharge Elimination System 

The NPDES permit program under Section 402(p) of the CWA controls water pollution by regulating 
sources that discharge pollutants into the waters of the United States. California has an approved state 
NPDES program. The USEPA has delegated authority for issuing NPDES permits in California to the 
SWRCB, which has nine RWQCBs. The San Francisco Bay RWQCB regulates water quality in the 
Project area. Under the NPDES permit program, municipal and industrial facilities are required to obtain a 
NPDES permit that specifies allowable limits, based on available wastewater treatment technologies, for 
pollutant levels in their effluent. 

Stormwater discharges are regulated somewhat differently than pollutant discharges. Discharge of 
stormwater runoff from construction areas of one acre or more requires either an individual permit issued 
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by RWQCB or coverage under the statewide General Construction Stormwater Permit for stormwater 
discharges. Specific industries and public facilities, including wastewater treatment plants that have direct 
stormwater discharges to navigable waters, are also required to obtain either an individual permit or 
obtain coverage under the statewide General Industrial Stormwater Permit. 

Oil Pollution Act 

The Oil Pollution Act of 1990 amends the CWA to create a comprehensive oil spill and prevention 
response scheme. It requires the removal of spilled oil and establishes a national system of planning for, 
and responding to, oil spill incidents. Owners or operators of facilities that have or could reasonably be 
expected to discharge a certain amount of oil must prepare Spill Prevention Control and Countermeasure 
Plans. These plans should contain preventative (failsafe) and contingency (clean-up) plans for controlling 
accidental discharges and minimizing the effect of such events. The Project involves continuation of the 
existing operations at the Rodeo Refinery with increased vessel traffic at the Marine Terminal. 

Office of Spill Prevention and Response 

The OSPR has the CDFW’s public trustee and custodial responsibilities for protecting, managing and 
restoring the California’s fish, wildlife, and plants. The OSPR coordinates federal, state, and local oil spill 
response organizations. Key activities include coordinating response drills; ensuring the preparation and 
maintenance of contingency plans for geographic areas, industries, and individual facilities, such as 
marine oil terminals; coordinating with harbor safety committees; coordinating oil spill response and 
cleanup; and investigating oil spills. 

California State Lands Commission’s Marine Terminal Lease and Marine Oil Terminal Engineering 
and Maintenance Standards Program 

The CSLC has jurisdiction for state-owned sovereign land, in the case of this Project, the beds of tidal and 
navigable waters. The CSLC is responsible for protecting and enhancing these lands and natural 
resources by issuing leases for use. As part of the lease process, subject to CEQA, the CSLC ensures 
that these public resources are protected through the inclusion of protection measures. The existing 
CSLC lease for the Marine Terminal is valid from September 1, 2001, to December 31, 2031.  

Phillips 66 would continue to remain in compliance with the lease restrictions. As part of regulatory 
compliance for the Project, this existing lease would require an amendment to accommodate the changes 
in feedstock deliveries and fuels shipped through the Marine Terminal to ensure consistency with state 
environmental and public health regulations.  

In addition, marine terminals located on lands under CSLC jurisdiction are subject to comply with the 
CSLC’s Marine Facilities Division–developed MOTEMS. For the existing Marine Terminal, these 
regulations establish standards for the maintenance of marine oil terminal berthing and cargo 
loading/unloading facilities. MOTEMS are intended to minimize the possibility of accidents at marine oil 
terminals during extreme weather events and seismic activity that would lead to releases of petroleum 
and oil-based substances to the environment. Existing facilities are required to retrofit or rebuild as 
necessary to meet MOTEMS, which the Rodeo Refinery’s Marine Terminal has, and Phillips 66 would 
continue to comply.  

Porter-Cologne Water Quality Act 

The Porter-Cologne Water Quality Control Act allows the SWRCB to adopt statewide water quality control 
plans or basin plans. The purpose of the plans is to establish water quality objectives for specific 
waterbodies. The Basin Plan (RWQCB 2019a) establishes water quality objectives and implementation 
programs to meet the stated objectives and protect the beneficial uses of the San Francisco Bay waters. 
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This act also authorizes the NPDES program under the CWA, which establishes effluent limitations and 
water quality requirements for discharges to waters of the state. 

Point source discharges are subject to federal regulations that are implemented at the state level by 
RWQCB. Prior to authorizations of waste discharge by RWQCB, the Porter-Cologne Act requires reports 
of waste discharges to be filed. RWQCB then prescribes Waste Discharge Requirements that serve as 
NPDES permits under a provision of the Porter-Cologne Act. The Basin Plan, the Enclosed Bays and 
Estuaries Plan, and the NPDES permit regulate discharges from the Wastewater Treatment Plant into the 
San Pablo Bay. 

Another point source–control strategy of the state is to require the use of site-specific BMPs and an 
SWPPP. These individual or combined measures are those most practical and effective to prevent or 
minimize the potential release of toxic or hazardous pollutants in significant amounts to receiving waters. 
BMPs are required to manage potential releases of solid and hazardous wastes.  

Bay Conservation and Development Commission 

The BCDC comprises 27 appointees from local governments and state/federal agencies and administers 
the California Coastal Act (which implements the federal Coastal Zone Management Act) in the San 
Francisco Bay Area. BCDC is charged with, among other tasks: 

• Regulating all filling and dredging in San Francisco Bay (which includes San Pablo Bay), 
including participating in the region-wide state and federal program to prepare a long-term 
management strategy for dredging and dredge material disposal; 

• Regulating new development within the first 100 feet inland from San Francisco Bay to ensure 
maximum feasible public access; 

• Minimizing pressures to fill San Francisco Bay by ensuring that the limited amount of shoreline 
area suitable for high-priority water-oriented uses is reserved for ports, water-related industries, 
water-oriented recreation, airports, and wildlife areas; 

• Pursuing an active planning program to study San Francisco Bay issues so that BCDC plans and 
policies are based on the best available current information; and 

• Participating in California’s oil spill prevention and response planning program. 

The following water-related industry policies in the San Francisco Bay Plan would apply to the Project 
(BCDC 2020):  

• Policy 1: Bay water pollution should be prevented to the greatest extent feasible. The Bay’s tidal 
marshes, tidal flats, and water surface area and volume should be conserved and, whenever 
possible, restored and increased to protect and improve water quality. Fresh water inflow into the 
Bay should be maintained at a level adequate to protect Bay resources and beneficial uses. 

• Policy 2: Water quality in all parts of the Bay should be maintained at a level that would support 
and promote the beneficial uses of the Bay as identified in the Basin Plan and should be 
protected from all harmful or potentially harmful pollutants. The policies, recommendations, 
decisions, advice, and authority of the SWRCB and RWQCB should be the basis for carrying out 
the BCDC’s water quality responsibilities. 

• Policy 3: New projects should be sited, designed, constructed and maintained to prevent or, if 
prevention is infeasible, to minimize the discharge of pollutants into the Bay by (a) controlling 
pollutant sources at the Project site; (b) using construction materials that contain non-polluting 
materials; and (c) applying appropriate, accepted and effective BMPs, especially where water 
dispersion is poor and near shellfish beds and other significant biotic resources. 
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State Implementation Policy 

In March 2000, the SWRCB adopted the Policy for Implementation of Toxics Standards for Inland Surface 
Waters, Enclosed Bays, and Estuaries of California, also referred to as the State Implementation Policy. 
The State Implementation Policy, developed as a statewide plan for all enclosed bays and estuaries, 
including San Francisco and San Pablo Bays, became fully effective on May 18, 2000, and amended in 
2005, pursuant to Resolution No. 2005-0019. It established the policy for determining and implementing 
effluent limitations for toxic pollutants. The State Implementation Policy also requires monitoring for a 
minimum of 3 years by all major NPDES dischargers. In summary, the steps involve: 

• Identifying applicable criteria and objectives; 

• Determining whether there is a reasonable potential for the pollutant to cause or contribute to 
exceedance of a water quality criterion or objective;  

• Calculating a value for the effluent limit taking into consideration the applicable criteria or 
objective, and discharge variability; and 

• If a Total Maximum Daily Load is in effect, assigning a portion of the loading capacity to the 
discharge. 

Water Quality Control Plan for the San Francisco Region 

The Basin Plan is the master planning document for water quality in the Bay Area. It identifies beneficial 
uses of receiving waters, water quality objectives imposed to protect the designated beneficial uses, and 
strategies and schedules for achieving water quality objectives. The Basin Plan, developed and is 
implemented by the San Francisco Bay RWQCB pursuant to the requirements of Section 303(c)(2)(B) of 
the CWA, is amended periodically as necessary; the latest amendment was in 2018. The San Francisco 
Bay RWQCB prepared the Basin Plan (RWQCB 2019a), which contains descriptions of the legal, 
technical, and programmatic basis for water quality regulation in the region. The Basin Plan describes 
beneficial uses of major surface waters and their tributaries. Beneficial uses of the closest waterbody to 
the Project site—San Pablo Bay—include Industrial Service Supply; Ocean, Commercial, and Sport 
Fishing; Shellfish Harvesting, Estuarine Habitat, Fish Migration, Preservation of Rare and Endangered 
Species, Fish Spawning, Wildlife Habitat, Water Contact and Noncontact Recreation, and Navigation 
(RWQCB 2019a). 

Water quality objectives are achieved primarily through the establishment and enforcement of WDRs for 
each wastewater discharger. State policy for water quality control in California is directed toward 
achieving the highest water quality consistent with maximum benefit to the people of the state. Therefore, 
all water resources must be protected from pollution and nuisance that may occur from waste discharges. 
Beneficial uses of surface waters, ground waters, marshes, and mud flats serve as a basis for 
establishing water quality standards and discharge prohibitions to attain this goal. 

Groundwater Quality  

In addition to its role in managing surface water quality, the San Francisco Bay RWQCB shares 
groundwater quality enforcement responsibility with the DTSC. In the area of the San Francisco Bay 
Basin, RWQCB tracks sites with confirmed releases of constituents of concern that have polluted or 
threaten to pollute groundwater. For each individual polluted site, RWQCB approves all proposed 
groundwater and soil cleanup levels. Cleanup activities are required by RWQCB to be performed in a 
manner that promotes attainment of background water quality, or the highest water quality that is 
reasonable, if background levels of water quality cannot be restored. 
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Construction General Permit 

Construction activities on sites that are 1-acre or more are subject to the requirements of the NPDES 
General Permit for Discharges of Stormwater Runoff Associated with Construction Activity 
(Order 2009-0009-DWQ, as amended by 2010-0014-DWQ and 2012-0006-DWQ), which is promulgated 
by the SWRCB for the purpose of reducing impacts to surface waters that may occur due to construction 
activities, and is jointly administered by the SWRCB and the RWQCBs. The General Permit requires 
preparation and implementation of an SWPPP that incorporates BMPs to control erosion and 
sedimentation and protect receiving water quality. 

Contra Costa County provides guidance for preparing an SWPPP and refers to the California Stormwater 
Quality Association’s Stormwater Handbook (California Stormwater Quality Association 2010) for 
guidance regarding construction site stormwater control BMPs to employ during construction. The 
Construction Site Monitoring Program for the Project would be consistent with the Rodeo Refinery’s 
operational SWPPP and reviewed by Contra Costa County to ensure that it achieves compliance with the 
County’s Grading Ordinance (Section 716) and Stormwater Management and Discharge Control (as 
described below).  

Local Authority 

Contra Costa County General Plan 

The Project must be consistent with the goals and policies of the Contra Costa County General Plan 
(Contra Costa County 2010). The key water resources goal is to conserve, enhance, and manage water 
resources, protect their quality, and ensure an adequate long-term supply of water for domestic, fishing, 
industrial, and agricultural use. The following goals and policies of the Contra Costa County General Plan 
(Contra Costa County 2010), including approved amendments through 2014, are relevant to the Project:  

General Water Resources 

• Policy 8-75: Preserve and enhance the quality of surface and groundwater resources.  

• Policy 8-91: Grading, filling, and construction activity near watercourses shall be conducted in 
such a manner as to minimize impacts from increased runoff, erosion, sedimentation, biochemical 
degradation, or thermal pollution.  

Water Resources Implementation Measures 

• Policy 8-cy: Through the environmental review process, the likely effects of construction and 
other proposed activities on nearby natural watercourses and related open space shall be 
determined. Measures shall be identified that would mitigate these effects and encourage the 
preservation of natural waterways and related open space.  

Contra Costa County Code 

Contra Costa County has adopted ordinances that have been subsequently incorporated into its 
municipal codes for the protection of water quality during construction and include the following:  

• Title 7 of the Code: Division 716 specifying grading and erosion control requirements;  

• Title 10 of the Code: Division 1010 specifying watercourse protection requirements; and  

• Title 10 of the Code: Division 1014 specifying stormwater requirements. 

Section 1014 of the Contra Costa County Code (Stormwater Management and Discharge Control) seeks 
to eliminate, to the maximum extent practicable, the discharge of pollutants into local watercourses and 
municipal storm drain systems. For projects creating and/or redeveloping at least 10,000 square feet of 
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impervious surface, Section 1014 requires that applicants prepare a Stormwater Control Plan that 
provides for the treatment of stormwater runoff generated by the Project.  

Projects creating and/or redeveloping impervious surface in excess of 1 acre are required to not only treat 
stormwater runoff through preparation of a Stormwater Control Plan but also provide hydrograph 
modification management (resulting in post-Project stormwater runoff flow rates and durations effectively 
matching the estimated pre-Project levels) as pursuant to the County Stormwater C.3 Guidebook. 
Stormwater from the Project site ultimately drains into San Pablo Bay through a deepwater diffuser 
located under the existing Marine Terminal. Stormwater from the Project areas is treated at the 
Wastewater Treatment Plant, regulated by the NPDES permit (Water Board Order No. R2-2016-0044) 
discussed further below. Because the Project is subject to the NPDES permit requirements, a Stormwater 
Control Plan is not required.  

The County Health and Safety Code Chapter 450-2, Hazardous Materials Release Response Plans and 
Inventories, requires, among other things, that any business which handles a specified quantity of a 
hazardous material establish a business plan for emergency response to a release or threatened release 
of a hazardous material. The business plan includes an inventory of hazardous materials handled by the 
business and includes a process to report to the administering agency and the State Office of Emergency 
Services occurrences of specified releases or threatened releases of hazardous materials. The purpose 
of this division is to impose regulations in addition to Health and Safety Code Chapter 6.95, for the 
protection of the public and emergency rescue personnel. Phillips 66 maintains an existing HMBP and 
emergency response plan for the refinery, which address established emergency response programs. 

Contra Costa County (and the Contra Costa Countywide Clean Water Program) 

The Contra Costa Clean Water Program was established as the local entity responsible for implementing 
compliance with the federal CWA to control stormwater pollution. It has jurisdiction over Contra Costa 
County, 19 incorporated cities within Contra Costa County, and the Contra Costa County Flood Control 
and Water Conservation District. It was established as the local entity responsible for coordinating 
compliance with Municipal Separate Storm Sewer System (MS4) NPDES permits for jurisdictions 
throughout Contra Costa County. The program is conducted in compliance with the NPDES Municipal 
Regional Permit issued by the San Francisco Bay RWQCB. The permit contains a comprehensive plan to 
reduce the discharge of pollutants to the “maximum extent practicable” and mandated that participating 
municipalities implement an approved stormwater management plan. The program incorporates BMPs 
that include construction controls (such as a model grading ordinance), legal and regulatory approaches 
(such as stormwater ordinances), public education and industrial outreach (to encourage the reduction of 
pollutants at various sources), inspection activities, wet-weather monitoring, and special studies. 

Because the Project is located within unincorporated area of Contra Costa County, the Contra Costa 
Clean Water Program is being implemented in compliance with the MS4 NPDES Permit issued by the 
San Francisco Bay RWQCB (“Municipal Regional Permit”) (RWQCB 2011). Under the permit, Contra 
Costa County requires construction sites to have site specific and seasonally BMPs in the following five 
categories: erosion control; run-on and runoff control; sediment control, active treatment systems (as 
necessary); good site management; and non-stormwater management. The permit contains a 
comprehensive plan to reduce the discharge of pollutants to the “maximum extent practicable” and 
mandates that participating municipalities implement an approved stormwater management plan. The 
plan incorporates BMPs that include construction controls (such as a model grading ordinance), 
permanent stormwater management (treatment and flow control) facilities to manage runoff from new 
development and redevelopment projects, legal and regulatory approaches (such as stormwater 
ordinances), public education and industrial outreach (to encourage the reduction of pollutants at various 
sources), inspection activities, wet-weather monitoring, and special studies.  
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Because the Project area is regulated by the Rodeo Refinery’s NPDES, which is in compliance with the 
County’s MS4 NPDES Permit with specific requirements for development and implementation of an 
SWPPP, the Project is in already in compliance and, therefore, is not subject to the Contra Costa Clean 
Water Program requirements.  

NPDES Permit 

The Phillips 66 San Francisco Refinery (Rodeo Refinery) NPDES Permit (Order No. R2-2016-0044, 
NPDES No. CA0005053) issued by the San Francisco Bay RWQCB pursuant to Section 402 of the CWA 
regulates the point source discharges and stormwater discharges (RWQCB 2016). There are three 
discharge points to San Pablo Bay. The NPDES permit establishes receiving water and wastewater 
limitations for the discharges and requirements for monitoring that must be performed to confirm 
compliance with NPDES limits. The permit also requires Phillips 66 to update and submit the SWPPP 
annually and prepare an annual stormwater report for San Francisco Bay RWQCB review.  

Foundation construction and equipment installation would require excavation. If groundwater is 
encountered, it would be directed to the Wastewater Treatment Plant and subject to the refinery’s NPDES 
Construction General Permit. 

The most recent violation of the Rodeo Refinery’s NPDES discharge permit (Order No. R2-2016-0044, 
NPDES No. CA0005053) was associated with an incident on February 14, 2019, when the Rodeo 
Refinery discharged partially treated wastewater in violation of the NPDES permit (RWQCB 2016). This 
incident occurred because the wastewater was allowed to bypass refined filtration after consecutive 2019 
winter storms caused particulate matter to clog the refined filters. The Rodeo Refinery was fined and 
required to comply with more restrictive sediment monitoring requirements. 

San Luis Obispo County General Plan 

The following policy and implementation of the San Luis Obispo General Plan are relevant to the Project:  

• Policy WR 3.1: Prevent water pollution Take actions to prevent water pollution, consistent with 
federal and state water policies and standards, including but not limited to the federal CWA, Safe 
Drinking Water Act, and NPDES.  

• Implementation Strategy WR 3.1.3: Minimize construction related impacts to water quality 
Minimize construction and post-construction impacts of development through implementation of 
the County’s Stormwater Management Program and Stormwater Pollution Prevention and 
Discharge Control Ordinance in compliance with Phase II of the NPDES. 

The Stormwater Management Program was prepared by the County of San Luis Obispo to comply with 
mandatory requirements of the US Environmental Protection Agency NPDES Phase II Final Rule and the 
SWRCB Water Quality Order No. 2003- 0005-DWQ, NPDES General Permit No. CA CAS000004, “Waste 
Discharge Requirements for Stormwater Discharges from Small Municipal Separate Storm Sewer Systems” 
(MS4 General Permit). The NPDES Phase II Final Rule was adopted in December 1999 and requires 
operators of small municipal separate storm sewer systems (MS4s) located in designated urbanized areas 
and in areas meeting certain regulatory criteria to develop and implement Stormwater Management 
Programs. 

The San Luis Obispo County Water Resources Division is the County’s management authority to ensure 
sustainable water uses, reliable water supplies, and better water quality. The Water Resources Division 
has incorporated the Integrated Regional Water Management Plan, which promotes coordination with 
statewide water planning efforts. 
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4.10.3 Significance Criteria 
Based on CEQA Guidelines Appendix G, a project would cause adverse impacts to hydrology and water 
quality if it would:  

a. Violate any water quality standards or waste discharge requirements or otherwise substantially 
degrade surface or ground water quality; 

b. Substantially decrease groundwater supplies or interfere substantially with groundwater recharge 
such that the project may impede sustainable groundwater management of the basin; 

c. Substantially alter the existing drainage pattern of the site or area, including through the alteration 
of the course of a stream or river or through the addition of impervious surfaces, in a manner 
which would: 

i. result in substantial erosion or siltation onsite or offsite;  

ii. substantially increase the rate or amount of surface runoff in a manner which would result 
in flooding onsite or offsite;  

iii. create or contribute runoff water which would exceed the capacity of existing or planned 
stormwater drainage systems or provide substantial additional sources of polluted runoff; or 

iv. impede or redirect flood flows. 

d. Would the project in flood hazard, tsunami, or seiche zones, risk release of pollutants due to 
project inundation? 

e. Would the project conflict with or obstruct implementation of a water quality control plan or 
sustainable groundwater management plan?  

4.10.4 CEQA Baseline 
Baseline conditions reflect the 2019 operation and maintenance of the Rodeo Refinery and Santa Maria 
Site as petroleum refineries, including operation and maintenance activities. The baseline setting also 
includes the applicable regulatory framework to protect environmental resources, which are described 
above. The CEQA baseline for analysis of marine transportation, is an average of the years 2017–2019. 

4.10.5 Approach to Analysis 
The Project comprises the existing Rodeo Refinery located on a 495-acre property northwest of I-80, and 
the Carbon Plant Site (as shown on Figures 3-2 and 3-3), and undeveloped land that serves as a buffer 
zone between open space and residential development. The Carbon Plant would no longer be necessary 
and would be demolished. Additional components of the existing Project include the Santa Maria Site and 
Pipeline Sites. The Pipeline Sites would be cleaned out and decommissioned or sold; they would not be 
excavated as part of this Project. No physical changes would occur. Therefore, the Pipeline Sites are not 
further addressed in this section. 

4.10.6 Discussion of No Hydrology and Water Quality Impacts 
Review and comparison of the environmental setting and Project characteristics with each of the 
significance criteria stated above indicate no impacts associated with hydrology and water quality would 
result for following CEQA Checklist criteria:  

b. Substantially decrease groundwater supplies or interfere substantially with groundwater recharge 
such that the project may impede sustainable groundwater management of the basin; 

Operation and maintenance of the Project at the Rodeo Refinery and Santa Maria Site would not 
affect groundwater supplies or recharge above baseline conditions. The Rodeo Refinery would 
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result in a decrease for the need of any groundwater with demolition of the Carbon Plant. 
Facilities requiring water supplies at the Santa Maria Site would cease to operate. Therefore, no 
Project operation or maintenance impacts would occur related to groundwater. Construction and 
demolition impacts are addressed in Impact 4.10-2. 

c. Substantially alter the existing drainage pattern of the site or area, including through the alteration 
of the course of a stream or river or through the addition of impervious surfaces, in a manner 
which would:  

i. result in substantial erosion or siltation onsite or offsite;  

ii. substantially increase the rate or amount of surface runoff in a manner which would result in 
flooding onsite or offsite;  

iii. create or contribute runoff water which would exceed the capacity of existing or planned 
stormwater drainage systems or provide substantial additional sources of polluted runoff; or 

v. impede or redirect flood flows. 

Refer to Impact 4.10-1 for a discussion of potential construction/demolition impacts related to 
erosion and siltation, and potential impacts related to exceeding the capacity of existing 
stormwater systems, that could affect onsite and offsite water quality. Removal of the Carbon 
Plant and Santa Maria facilities would result in a decrease in total impermeable surface area. 
Therefore, operation and maintenance of these sites would not result in an increase in surface 
runoff that could affect onsite and offsite flooding, or cause an exceedance of stormwater 
drainage systems. No impact would occur. 

d. Result in or cause inundation by seiche, tsunami, or mudflow.  

At the Rodeo Refinery, the Project would not be located in an area that would likely be affected 
by seiche or tsunami. The amount of grading required at the Rodeo Refinery and Carbon Plant 
Site would not contribute to or cause the scale of mass movement required to produce a 
mudflow. The Project would not denude the Project area of vegetation or cause other impacts 
that would result in increased potential for onsite mudflow. With demolition of the Santa Maria 
Site no facilities would be affected. Therefore, no impacts would occur related to resulting or 
causing inundation by seiche or tsunami, or mudflow.  

e. Conflict with or obstruct implementation of a water quality control plan or sustainable groundwater 
management plan.  

As discussed in Impact 4.10-1, the Project would not result in significant impacts related to water 
quality standards or waste discharge requirements, or otherwise substantially degrade surface or 
ground water quality. Therefore, the Project would not conflict or obstruct a water quality control 
plan or sustainable groundwater management plan.  

For impacts related to marine vessel traffic and potential spills refer to Section 4.9, Hazards and 
Hazardous Materials. 

4.10.7 Direct and Indirect Impacts of the Proposed Project 
The proposed Project would entail ground-disturbing construction and demolition activities at the Rodeo 
Refinery and Santa Maria Site. Review and comparison of the setting circumstances and proposed Project 
characteristics with the significance criteria indicate potential impacts associated with criteria a and b. The 
following discusses these potential impacts. 

Table 4.10-1 presents a summary of the potential hydrology and water quality impacts, as well as 
significance determinations for each impact. 
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Table 4.10-1. Summary of Impacts 

Impact 
Significance Determination 

LTS LTSM SU 

Impact 4.10-1. (a) Violate any water quality standards or waste discharge requirements or otherwise substantially 
degrade surface or groundwater quality. 

Rodeo Refinery  

Construction/Demolition including Transitional Phase – Other Water Quality 
Impacts ✔   

Rodeo Refinery–Transitional Phase, Operation and Maintenance    

Rodeo Refinery   ✔ 

Marine Terminal   ✔ 

Operation and Maintenance – Other Water Quality Impacts ✔   

Santa Maria Site 

Construction/Demolition ✔   

Impact 4.10-2. (b) Substantially decrease groundwater supplies or interfere substantially with groundwater 
recharge such that the Project may impede sustainable groundwater management of the basin. 

Rodeo Refinery and Santa Maria Site  

All Phases ✔   

Notes: LTS = Less than significant, no mitigation proposed  
LTSM = Less-than-significant impact with mitigation 
SU = Significant and unavoidable 

IMPACT 4.10-1 

a. Would the Project violate any water quality standards or waste discharge requirements or 
otherwise substantially degrade surface or ground water quality? 

Construction/Demolition: Less than Significant Impact with Mitigation 
Rodeo Refinery  

Construction and demolition, including during the transitional phase, would produce discharges that 
have the potential to cause violations of water quality standards and waste discharge requirements. 
Refer to Section 4.9, Hazards and Hazardous Materials, for analysis of impacts related to marine 
vessel traffic during construction, including the transitional phase. 

Construction and demolition activities at the Rodeo Site require the decommissioning and removal of 
three existing storage tanks and construction of foundations and other equipment for the proposed 
PTU and STU, both located adjacent to the Sulfur Recovery Unit. The Carbon Plant would be 
decommissioned and demolished. Ancillary ground disturbance would occur in laydown areas to 
accommodate larger equipment, construction materials, and staging for demolished equipment. In 
addition, temporary storage of chemicals, such as oil, grease, and fuel, and the use of construction 
equipment, such as bulldozers and cranes, could result in accidental spills or inadvertent releases 
that could degrade the water quality of the receiving waters. 

All wastewater generated during construction and decontamination activities would be routed to the 
Wastewater Treatment Plant, which has a maximum treatment capacity of about 10 mgd to treat and 
discharge storm/surface flows to San Pablo Bay, through an existing deepwater diffuser located 
underneath the Marine Terminal. The Wastewater Treatment Plant uses equalization tanks designed 
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to provide an even, steady flow to the wastewater treatment system for optimal system effectiveness. 
In addition, Phillips 66 is required to prepare a Project-specific Construction Site Monitoring Program 
that would be incorporated into the Project SWPPP to address and limit water quality impacts during 
construction and demolition activities. Therefore, impacts would be less than significant and no 
mitigation is required. 

Santa Maria Site 

Demolition activities at the Santa Maria Site would remove concrete, asphalt, and other ground cover, 
and would involve a certain amount of excavation. These activities would expose soils that are 
susceptible to erosion to the potential effects of wind and rain.  

The Project is required by County ordinance (San Luis Obispo County Chapter 23.05, Contra Costa 
County Chapter 716-8) as well as through the NPDES General Construction Permit administered by 
the state to establish erosion control measures for construction activities. The Erosion Control Plan 
would include, at a minimum, the following requirements: 

• Excavation and grading activities would be scheduled for the dry season (April 15 to 
October 15) to the extent possible. This would reduce the chance of severe erosion from 
intense rainfall and surface runoff, as well as the potential for soil saturation.  

• Temporary erosion control measures would be provided until re-vegetation is 
established or impervious surfaces (e.g., asphalt, concrete) are added. 

• After completion of grading, erosion protection would be provided on all cut-and-fill 
slopes.  

• Erosion control BMPs selected and implemented for the proposed Project would be in 
place and operational prior to the onset of major earthwork on the site.  

Implementation of the Erosion Control Plan and required BMPs as part of the NPDES General 
Construction Permit would minimize erosion impacts during construction and reduce the potential 
impacts to less than significant. 

Transitional Phase: Significant and Unavoidable 
Rodeo Refinery—Marine Terminal (spills) 

During the 7-month transitional phase that would be concurrent with Rodeo Refinery construction, 
vessel traffic arriving at the Marine Terminal would increase from 80 tankers and 90 barges to an 
estimated 96 tankers and 92 barges, which is an increase of approximately 10 percent over baseline 
conditions. Marine vessels would bring renewable feedstocks and gasoline-blending components. In 
the event of an accidental spill hazardous materials would discharge into waters of the San Pablo and 
San Francisco Bays.  

As detailed in Section 4.9, Hazards and Hazardous Materials, Impact 4.9-1, although implementation 
of Mitigation Measure HAZ-1 would reduce the frequency and size of potential feedstock spills, 
impacts would remain significant. Therefore, impacts related to violation of water quality standards or 
otherwise substantially degrade surface water during the transitional phase, would be significant and 
unavoidable. 

Operation and Maintenance 
Rodeo Refinery Operational Phase—Marine Vessel Traffic: Significant and Unavoidable 

As detailed in Section 4.9, Hazards and Hazardous Materials, Impact 4.9-1, during Project operation, 
marine vessels would bring renewable feedstocks and gasoline-blending components to the Project 
and transport refined products from the Project. At full operation, 201 tankers and 161 barges would 
call each year, which is an increase of approximately 113 percent over baseline. In the event of an 
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accidental spill hazardous materials would discharge into waters of the San Pablo and 
San Francisco Bays. 

Although implementation of Hazards and Hazardous Materials Mitigation Measure HAZ-1 would reduce 
the frequency and size of potential marine vessel feedstock spills, impacts would remain significant. 
Therefore, Project operational impacts related to violation of water quality standards or otherwise 
substantially degrade surface water during the operational phase, would be significant and unavoidable. 

Rodeo Refinery Other Water Quality Impacts: Less Than Significant, No Mitigation Proposed 
Operation of the Project would produce discharges of treated wastewater, stormwater, and cooling 
water that would continue to be discharged through the existing outfalls E-002 (storm and 
wastewater), E-003 (cooling water), and E-004 (Marine Terminal stormwater). Once the Project is 
implemented the volume of treated water discharged would decrease by approximately 20 percent 
from baseline conditions (from 1,659 to 1,357 gallons per minute).  

It is expected that the quality of water discharged to San Pablo Bay would improve over baseline 
conditions since processing renewable feedstock versus hydrocarbon feedstock would result in lower 
toxicity levels in waste streams. The safety data sheets were reviewed for the proposed feedstock 
sources to determine whether the compositions of the renewable feedstocks raise process concerns 
in potential changes in the constituents of process and surface water. As a result of these changes, 
the composition of discharge to the Bay would be somewhat different from baseline conditions, 
containing higher concentrations of sulfate and lower concentrations of nitrates. Sulfate is not listed 
as a water pollutant requiring regulation under the Basin Plan (RWQCB 2019a) and is not considered 
to be toxic to aquatic organisms except at concentrations considerably above typical values (e.g., 
Wang et al. 2015). The RWQCB would continue to have oversight responsibilities for the NPDES 
permit (and is identified as a responsible agency in this analysis). NPDES requirements are expected 
to maintain water quality at acceptable constituent levels.  

Since the Project would result in a reduction in the volume of treated water discharged to San Pablo 
Bay, and continued compliance with the NPDES permit requirements would ensure that impacts to 
surface water quality from refinery process discharges would be less than significant, and no 
mitigation is required. 

Impact Summary 

For the Rodeo Site, impacts related to construction, including the Transitional Phase, would be 
significant and unavoidable related to marine vessel traffic. Impacts related to demolition of the Santa 
Maria Site would be less than significant.  

For the Rodeo Site, impacts related to operations and maintenance would be significant and 
unavoidable related to marine vessel traffic. 

Mitigation Measure: None Required 

IMPACT 4.10-2 

b. Substantially decrease groundwater supplies or interfere substantially with groundwater 
recharge such that the project may impede sustainable groundwater management of the 
basin. 

Construction/Demolition: Less Than Significant, No Mitigation Proposed 
Rodeo Refinery 

During excavation and trenching activities for foundation construction, piping, and utility work at the 
Rodeo Refinery and demolition of the Carbon Plant, shallow groundwater could be encountered. If 
construction intercepts shallow groundwater, dewatering would be required. The extracted 
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groundwater would be discharged to the Wastewater Treatment Plant, and after treatment, it would 
be discharged into San Pablo Bay in compliance with the requirements of the existing NPDES permit. 
Therefore, impacts related to groundwater would be less than significant. 

Santa Maria Site 

Site investigations at the Santa Maria Site have suggested that groundwater is deeper than 
approximately 20 feet below the ground surface. Demolition activities at the Santa Maria Site would 
include minor grading and excavation activities to remove concreate foundations and underground 
piping. No deep excavation (15 feet or more) would be necessary. Therefore, it is not expected that 
encountering extensive groundwater during demolition would occur (San Luis Obispo County 2014). 
Any surface stormwater run‐on to the site would be tested and handled in accordance with criteria of 
the Central Coast Basin Plan (RWQCB 2019b) and a Project‐specific SWPPP. At this point, Phillips 
66 has no plans to reuse the Santa Maria Site, and any further reuse and remediation would be 
subject to subsequent environmental analysis, as applicable. Therefore, impacts related to 
groundwater would be less than significant. 

Mitigation Measure: None Required 
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4.11 Land Use and Planning 

4.11.1 Introduction 
This section identifies and evaluates potential impacts related to land use and planning that could result 
from the Project. Discussed are the physical and regulatory settings, the baseline for determining 
environmental impacts, the significance criteria used for determining environmental impacts, and potential 
impacts associated with Project construction and demolition including the transitional phase, and 
operation and maintenance at the Rodeo Refinery and Santa Maria Site. 

The Project also includes the Pipeline Sites—four regional pipelines serving the Santa Maria Site and the 
Rodeo Refinery. The Santa Maria Site is connected to the Rodeo Refinery by approximately 200 miles of 
subterranean pipeline, crossing San Luis Obispo, Santa Barbara, Kern, Kings, Fresno, Merced, 
Stanislaus, San Joaquin, Alameda, and Contra Costa Counties. Phillips 66 proposes to empty and clean 
the pipelines at existing maintenance access points and to decommission or sell them; they would not be 
excavated as part of this Project. No physical changes would occur. Therefore, the Pipeline Sites are not 
further addressed in this section. 

4.11.2 Environmental Setting 

4.11.2.1 Rodeo Refinery Regional and Local Settings 

The 1,100-acre Rodeo Refinery, including the Rodeo Site and the Carbon Plant, is located in an 
unincorporated area in the northwest corner of Contra Costa County. Pursuant to the Contra Costa 
County General Plan, this region of the county is considered West County (Contra Costa County 2010). It 
is adjacent to the San Pablo Bay, directly north of the unincorporated community of Rodeo, and 
approximately 1.5 miles southwest of the unincorporated community of Crockett. Shown in Figure 4.11-1 
and Figure 4.11-2, the existing Project site has a land use designation of Heavy Industry and is zoned 
Heavy Industrial (Contra Costa County 2021a, 2021b). 

The land uses that surround the Project are described as follows: 

• North: The north edge of the Rodeo Site is bordered by the Nu-Star facility, which is also 
designated Heavy Industry. North of the Nu-Star facility are lands designated Agricultural Land 
and Open Space. The Union Pacific Railroad and I-80 run southwest to northeast through the 
Project site and are designated Public and Semi-Public. The area to the north is zoned Heavy 
Industrial, Agricultural Preserve District, and General Agricultural District. 

• East: Land to the east of the Project site is largely undeveloped. It is designated Open Space, 
Agricultural Land, and Parks and Recreation and zoned Agricultural Preserve District and 
General Agricultural District. 

• South: To the south of the Rodeo Site is a buffer area designated Light Industry, beyond which is 
the Bayo Vista residential neighborhood, which is designated as Multiple-Family Residential 
Medium and High. Near the San Pablo Bay is land designated Commercial Recreation and Parks 
and Recreation. All of the land to the south of the Rodeo Site is zoned Planned Unit District. The 
area south of the Carbon Plant is State Route 4, which is designated as Public and Semi-Public, 
and then further to the south is land designated Agricultural Land and zoned Agricultural 
Preserve District. 

• West: To the west of the Rodeo Site lies the San Pablo Bay, which is designated Water and 
zoned Unrestricted. To the west of the Carbon Plant lies land designated as Business Park; 
however, it is currently undeveloped. 
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4.11.2.2 Santa Maria Site Regional and Local Settings 

The Santa Maria Site occupies 1,600 acres in the southwest corner of unincorporated San Luis Obispo 
County in the South County Area of the Coastal Zone. The Project boundary includes the Santa Maria 
Site surrounded by open space buffer area. As shown in Figure 4.11-3, the Project area largely falls 
under the Industrial land use category with the northwest buffer area designated as Open Space. The 
northeast edge of the Santa Maria Site is bordered by Agriculture, Residential Suburban, and Industrial 
land use designations. The south edge is bordered by Agriculture land use designation, and the west 
edge is bordered by Recreation land use. 

4.11.2.3 Regulatory Setting 

Section 15125(d) of the CEQA Guidelines states that “the EIR shall discuss any inconsistencies between 
the project and applicable general plans and regional plans” as a part of the discussion of the existing 
setting of the project. However, the CEQA Guidelines further state that inconsistency with an adopted plan 
does not necessarily indicate a significant impact by the project. This section considers adopted Contra 
Costa County, San Luis Obispo County, and regional plans and the policies that are applicable to the 
Project and determines whether the Project is consistent with those plans and policies. Other local, regional, 
or state plans and policies that relate to other resource areas other than land use (such as air quality, water 
quality, and biological resources) are addressed in detail in the respective sections of this EIR. 

Contra Costa County 

Contra Costa County General Plan 

The Contra Costa County General Plan designates the entire Rodeo Site as Heavy Industry. Pursuant to 
the Land Use Element of the general plan, this designation allows activities such as metal working, chemical 
or petroleum processing and refining, and heavy equipment operation. These activities may require large 
areas of land that are readily accessible to truck, rail, and/or ship. Additionally, uses and operations of this 
type may produce noise or other conditions that require spatial separation from residential areas (Contra 
Costa County 2010). 

The following general plan policies and implementation measures apply to the Project: 

• Policy 3-42: Industrial development shall be concentrated in select locations adjacent to existing 
major transportation corridors and facilities. 

• Policy 3-43: Industrial employment centers shall be designed to be unobtrusive and harmonious 
with adjacent areas and development. 

• Implementation Measure 3b: During project review, require that proposed uses on the edges of 
land use designations be evaluated to ensure compatibility with adjacent planned uses.  

• Implementation Measure 3d: Review proposed land development projects for consistency with 
land use designations and relevant policies and standards of each element of the general plan. 

The Rodeo Site is located within the Rodeo Area, which is one of the general plan’s unincorporated 
communities with adopted area polices (Contra Costa County 2010). 
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The following policies are applicable to the Rodeo Site: 

• Policy 3-146: Mitigate the effects of industrial traffic on downtown streets. 

• Policy 3-159: A buffer of Agricultural Lands around the eastern Phillips 66 property is created in 
this general plan to separate the Viewpoint residential area from future industrial development on 
the Phillips 66 property. These open space lands should remain essentially undeveloped. 

The Project does not fall within the Rodeo Waterfront/Downtown Specific Plan boundary (Contra Costa 
Redevelopment Agency 1997). 

Contra Costa County Zoning Ordinance 

Title 8 of the Contra Costa County Code contains the County Zoning Ordinance. The Rodeo Refinery is 
zoned as Heavy Industry, which allows for manufacturing and/or processing of petroleum, chemicals, 
lumber, and any other industrial products (Contra Costa County 2021a, 2021b). 

Growth Management, 65/35 Standard, and Urban Limit Line 

In 1990, the voters of Contra Costa County passed Measure C-1990, which established the 65/35 Land 
Preservation Standard. The purpose of the standard is to limit urban development to no more than 
35 percent of the land and require that no less than 65 percent of the land in the county be preserved for 
parks, open space, agriculture, wetlands, and other non-urban uses. The 65/35 Land Preservation 
Standard is a policy that applies to the county planning process and is implemented through the 
establishment of the Urban Limit Line, which is aimed at limiting annexation, extension of urban services, 
and urban-type development in areas beyond the Urban Limit Line. In 2000, the county conducted a land 
use inventory to assess its development status relative to the 65/35 standard. That analysis measured the 
developed or urban area of the county at 30 percent and the undeveloped or non-urban portion at 
70 percent. The Urban Limit Line is incorporated into the Contra Costa County General Plan (Contra 
Costa County 2010). The Rodeo Refinery is located within the Urban Limit Line of Contra Costa County 
(Contra Costa County 2021a). 

San Francisco Bay Plan 

The BCDC enforces the San Francisco Bay Plan, which was developed to help protect and preserve the 
use of the San Francisco Bay. The plan was initially adopted in 1968 pursuant to the McAteer-Petris Act. 
The BCDC has jurisdiction within the defined boundaries of the San Francisco Bay, including the Bay 
itself, wetlands, and shorelines. The plan defines ports, water-related industry, wildlife refuges, and 
recreation as priority uses of the Bay and shoreline area, and the plan has various policies and measures 
to protect these defined uses. For discussion on policies specific to water quality see Section 4.10, 
Hydrology and Water Quality. Pursuant to the San Francisco Bay Plan maps, the Rodeo Refinery is 
designated as a Water-Related Industry priority use (BCDC 2020). 

The San Francisco Bay Plan policies applicable to the Project include: 

• Water Quality Policy 2: Water quality in all parts of the Bay should be maintained at a level that 
would support and promote the beneficial uses of the Bay as identified in the Basin Plan and 
should be protected from all harmful or potentially harmful pollutants. The policies, 
recommendations, decisions, advice, and authority of the SWRCB and the RWQCB should be 
the basis for carrying out the BCDC’s water quality responsibilities. 

• Water Quality Policy 3: New projects should be sited, designed, constructed, and maintained to 
prevent or, if prevention is infeasible, to minimize the discharge of pollutants into the Bay by: 
(1) controlling pollutant sources at the Project site; (2) using construction materials that contain 
non-polluting materials; and (3) applying appropriate, accepted, and effective BMPs, especially 
where water dispersion is poor and near shellfish beds and other significant biotic resources. 
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• Water-Related Industry Policy 1: Sites designated for both water-related industry and port uses 
in the San Francisco Bay Plan should be reserved for those industries and port uses that require 
navigable, deep water for receiving materials or shipping products by water in order to gain a 
significant transportation cost advantage. 

• Water-Related Industry Policy 5: Water-related industry and port uses should be planned so as 
to make the sites attractive (as well as economically important) uses of the shoreline. The 
following criteria should be employed to the maximum extent possible: 

− Air and water pollution should be minimized through strict compliance with all relevant laws, 
policies, and standards. Mitigation, consistent with the BCDC’s policy concerning mitigation, 
should be provided for all unavoidable adverse environmental impacts. 

San Luis Obispo County 

San Luis Obispo County General Plan 

The Santa Maria Site falls within the Coastal Zone and the San Luis Obispo South County Area. The Project 
is subject to the Land Use Element of the San Luis Obispo County Coastal Zone Framework for Planning 
and the South County Area Plan (San Luis Obispo County 2018a). The industrial facility and the majority of 
the Santa Maria Site falls under the Industrial land use category (San Luis Obispo County 2021). 

The Land Use Element defines the Industrial land use purpose as: 

a.  To identify areas suited to industrial activities that will not adversely affect adjacent areas of 
other uses 

c.  To protect adjacent land uses from harmful influences, as well as to prevent the intrusion of 
incompatible uses into industrial areas. Residences are allowed only as caretaker or 
accessory uses. 

d.  Where the Industrial category is located outside of urban or village reserve lines, it is 
intended to reserve appropriately located areas for industrial uses requiring large areas of 
land, nearby transportation or energy facilities, or related activities compatible with 
agricultural and other rural uses. 

The South County Area Plan mentions the Santa Maria Site and the importance of the buffer area around 
the facility. The South County Area Plan further states that any expansion or modification should be 
subject to development plan approval that considers buildable and open space area for the entire site 
(San Luis Obispo County 2018b).  

Coastal Zone Land Use Ordinance 

The CZLUO is Title 23 of the San Luis Obispo County Code. The goals and policies of the general plan 
are implemented through sections and guidelines of the county code. The Coastal Zone Land Use 
Element and the CZLUO make up the county’s Local Coastal Program (San Luis Obispo County 2018a). 
The CZLUO states that development must be consistent with the designated land use category of the site 
and defines specific site development requirements (San Luis Obispo County 2019). 

4.11.3 Significance Criteria 
Based on CEQA Guidelines Appendix G, a project would have significant adverse impacts to land use 
and planning if it would: 

a. Physically divide an established community; 
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b. Conflict with any applicable land use plan, policy, or the regulation of an agency with jurisdiction 
over the project (including, but not limited to the general plan, specific plan, local coastal program, 
or zoning ordinance) adopted for the purpose of avoiding or mitigating an environmental effect. 

4.11.4 CEQA Baseline 
Baseline conditions reflect the 2019 operation and maintenance of the Rodeo Refinery and Santa Maria Site 
as petroleum refineries, including operation and maintenance activities. The baseline setting also includes 
the applicable regulatory framework to protect environmental resources, which are described above. 

4.11.5 Approach to Analysis 
The transitional phase included in construction of the Project does not involve activities that would affect 
existing land uses and land use designations above those identified for construction/demolition impacts. 
Therefore, the transitional phase is not further addressed. 

4.11.6 Discussion of No Land Use and Planning Impacts 
Review and comparison of the setting circumstances and Project characteristics with significance criteria 
a and b show that no impacts related to land use and planning would result for these criteria. The 
following discusses the reasoning supporting this conclusion. 

a. Physically divide an established community. 

With the exception of construction equipment staging at the adjacent Selby Site, which is owned by 
Phillips 66, all activities associated with the Project at the Rodeo Refinery and Carbon Plant would 
occur within the existing site boundary in an unincorporated area of Contra Costa County. The 
closest community to the Rodeo Site is Bayo Vista, which lies to the south of the Rodeo Site after 
the defined buffer zone. Project activities and development would not occur within this community or 
the buffer zone. The Selby Site equipment staging area is directly adjacent to the Rodeo Site on the 
northern side. There is no established community in this area as the site is also used for industrial 
purposes. There are no established communities in the vicinity of the Carbon Plant. 

All demolition activities at the Santa Maria Site would occur within the existing refinery 
boundaries. The closest communities to the Santa Maria Site are Arroyo Grande to the north and 
Nipomo to the east. No Project activities would divide these communities. 

There are no established communities within the Project area of the Rodeo Refinery and the 
Santa Maria Site that could divide an established community. Additionally, all Project activities 
would occur within existing refinery boundaries and land (Selby Site) owned by Phillips 66. 
Therefore, the Project would have no impact regarding division of an established community in 
either Contra Costa County or San Luis Obispo County. 

4.11.7 Direct and Indirect Impacts of the Proposed Project 
Table 4.11-1 presents a summary of the potential land use and planning impacts, as well as significance 
determinations for each impact.  
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Table 4.11-1. Summary of Impacts 

Impact 
Significance Determination 

LTS LTSM SU 
Impact 4.11-1. Conflict with any applicable land use plan, policy, or the regulation of an agency with jurisdiction 
over the project (including, but not limited to the general plan, specific plan, local coastal program, or zoning 
ordinance) adopted for the purpose of avoiding or mitigating an environmental effect? 

Rodeo Refinery and Santa Maria Site 
Construction/Demolition and Transitionala ✔   

Operation and Maintenance ✔   

Notes: LTS = Less than significant, no mitigation proposed  
LTSM = Less-than-significant impact with mitigation 
SU = Significant and unavoidable 

a. Transitional phase applies only to Rodeo Refinery 

IMPACT 4.11-1 

b. Would the Proposed Project conflict with any applicable land use plan, policy, or the 
regulation of an agency with jurisdiction over the project (including, but not limited to the 
general plan, specific plan, local coastal program, or zoning ordinance) adopted for the 
purpose of avoiding or mitigating an environmental effect? 

Construction and Demolition: Less Than Significant, No Mitigation Proposed 
The Project, including both the Rodeo Refinery and the Santa Maria Site, was analyzed against 
applicable plans and policies including Land Use Elements of both the Contra Costa County General 
Plan and the San Luis Obispo County General Plan.  

Rodeo Refinery 

The Rodeo Refinery, including the Carbon Plant, is designated Heavy Industry and zoned for heavy 
industrial use by the Contra Costa County General Plan and the Contra Costa County Code, 
respectively. Project construction and demolition activities would occur within the existing Project site 
boundaries and are activities consistent with the industrial land use classification in Contra Costa 
County. Therefore, the Project would have less-than-significant impacts related to consistency with 
local land use plans and policies. 

Santa Maria Site 

Demolition activities at the Santa Maria Site are outside the jurisdiction of Contra Costa County and 
would require a separate permit and environmental process by resource agencies, San Luis Obispo 
County, and the Coastal Commission. 

The Santa Maria Site is primarily designated as Industrial land use, with the northern portion of the 
buffer area designated as Open Space. A small section of the site at the southeast corner is 
designated as Agriculture. The Santa Maria facility and Project demolition activities would occur 
entirely within the area designated as Industrial land use and not result in conflicts with surrounding 
Open Space and Agriculture land uses. Therefore, the Project would have less-than-significant 
impacts related to consistency with local land use plans and policies. 

Operation and Maintenance: Less Than Significant, No Mitigation Proposed 
Rodeo Refinery 

The Rodeo Refinery would be modified to process renewable feedstocks instead of crude oil, but 
would continue to operate as an industrial facility consistent with baseline conditions. The Carbon 
Plant would be demolished, and operations would cease at this Project facility. No changes to other 
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existing operation and maintenance activities would occur. In addition, there are no proposed 
changes to the Urban Limit Line boundary (Contra Costa County 2021a). The Project would require a 
new LUP through Contra Costa County for the new proposed Project activities, but the proposed uses 
would be consistent with the Industrial land use designation.  

The Rodeo Site where proposed modifications would occur is designated as a Water-related Industry 
by the San Francisco Bay Plan. The Project would continue its current use, and therefore would not 
be inconsistent with the policies and goals of the San Francisco Bay Plan. 

Therefore, the Project would have less-than-significant impacts related to consistency with local land 
use plans and policies. 

Santa Maria Site 

At this point in time it is speculative to assume a specific future use of the Santa Maria Site. Any 
future use of the Santa Maria Site would be subject to a separate permit application and 
environmental review process. Any development or reuse would likely require a Coastal Development 
Permit as well as grading and building permits from San Luis Obispo County. Any remediation that 
may be necessary would be coordinated with the RWQCB. 

Mitigation Measure: None Required 
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4.12 Noise and Vibration 

4.12.1 Introduction 
This section analyzes and evaluates the potential impacts of the Project regarding noise and vibration at 
the Rodeo Refinery and Santa Maria Site. Discussed are the physical and regulatory settings, the 
baseline for determining environmental impacts, the significance criteria used for determining 
environmental impacts, and potential impacts associated with Project construction and demolition, the 
transitional phase, and operation and maintenance.  

The Project also includes the Pipeline Sites—four regional pipelines serving the Santa Maria Site and the 
Rodeo Refinery. The Santa Maria Site is connected to the Rodeo Refinery by approximately 200 miles of 
subterranean pipeline, crossing San Luis Obispo, Santa Barbara, Kern, Kings, Fresno, Merced, 
Stanislaus, San Joaquin, Alameda, and Contra Costa Counties. Phillips 66 proposes to empty and clean 
the pipelines at existing maintenance access points to be decommissioned or sold; they would not be 
excavated as part of this Project. No physical changes would occur.  

4.12.1.1 Noise and Vibration Background 

Noise 

Noise is typically described as dissonant, unwanted, or objectionable sound, and the terms noise and 
sound are used more or less synonymously in this section. The human ear responds to a very wide range 
of sound intensities. The decibel (dB) scale used to describe sound is a logarithmic rating system that 
accounts for the large differences in audible sound intensities, from low to high volumes. When 
addressing the effects of noise on people, it is necessary to consider the frequency response of the 
human ear, or those frequencies that people hear the best. Sound measuring instruments are therefore 
often designed to “weight” sounds based on the way people hear. The frequency weighting most often 
used to evaluate environmental noise is “A-weighting” because it best reflects how humans perceive 
sound in the mid-frequency range. Measurements from instruments using this system, and associated 
noise levels, are reported in A-weighted decibels, or the dBA scale. Using this scale, changes in sound 
levels are perceived as follows: 3 dBA as barely perceptible, 5 dBA as readily perceptible, and 10 dBA as 
a doubling or halving of noise (Caltrans 2013). Therefore, a 70-dBA sound level will be perceived as 
about twice as loud as a 60-dBA sound level. People generally cannot detect differences of 1 to 2 dBA in 
a complex acoustical environment, such as urban outdoor situations. 

On the logarithmic scale used to measure noise, a doubling of sound-generating activity (i.e., a doubling 
of the sound energy) causes a 3-dBA increase in average sound produced by that source, not a doubling 
of the loudness of the sound (which requires a 10-dBA increase). For example, if traffic on a road is 
causing a 60-dBA sound level at a nearby location, a doubling of the number of vehicles on this same 
road in the same amount of time would cause the sound level at that location to increase to 63 dBA. 

For any noise source, several factors affect the efficiency of sound transmission traveling from the source, 
which in turn affects the potential noise impact at offsite locations. Important factors include distance from 
the source, frequency of the sound, absorbency and roughness of the intervening ground (or water) 
surface, the presence or absence of obstructions such as buildings and their absorbency or reflectivity, 
and the duration of the sound. Table 4.12-1 presents typical sound levels of some familiar noise sources 
and activities. 
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Table 4.12-1. Typical Noise Levels 

Common Outdoor Activities 
Noise Level  

(dBA) Common Indoor Activities 

 110 Rock Band 

Jet flyover at 1,000 feet   

 100  

Gas lawnmower at 3 feet   

 90  

Diesel truck at 50 feet at 50 mph  Food blender at 3 feet 

 80 Garbage disposal at 3 feet 

Noisy urban area, daytime   

Gas lawnmower at 100 feet 70 Vacuum cleaner at 10 feet 

Commercial area  Normal speech at 3 feet 

Heavy traffic at 300 feet 60  

  Larger business office 

Quiet urban daytime 50 Dishwasher in next room 

   

Quiet urban nighttime 40 Theater, larger conference room (background) 

Quiet suburban nighttime   

 30 Library 

Quiet rural nighttime  Bedroom at night, concert hall (background) 

 20  

  Broadcast/recording studio 

 10  

     

 0  

Source: Caltrans 2013 

Although a measured A-weighted noise level will adequately indicate the level of environmental noise at 
any instant in time, community noise levels typically vary by time. Several noise descriptors have been 
developed to characterize community noise by the total acoustical energy content of the noise over 
defined periods of time or by characterizing the loudest sound levels over a given time interval. Several 
useful noise metrics are described below. 

• Leq: The Leq is the constant sound level that would contain the same acoustic energy as the 
varying sound level, during the same time period (i.e., the average noise exposure level for the 
given time period).  

• Ln: The sound level exceeded n percent of a specified time interval, often 1 hour. For example, 
the L90 is the sound exceeded 90 percent of the time.  

• Lmax: The instantaneous maximum noise level measured during the measurement period of 
interest. 
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• Day-night noise level (DNL): The energy average of the A-weighted sound levels occurring 
during a 24-hour period that accounts for the greater sensitivity of most people to nighttime noise 
by weighting noise levels at night (“penalizing” nighttime noises). Noise between 10:00 p.m. and 
7:00 a.m. is weighted (penalized) by adding 10 dBA to take into account the greater annoyance of 
nighttime noises. 

• Community noise equivalent level (CNEL): Similar to the DNL, the CNEL adds a 5-dBA 
penalty for the evening hours between 7:00 p.m. and 10:00 p.m. in addition to a 10-dBA penalty 
between the hours of 10:00 p.m. and 7:00 a.m. 

The effects of noise on people can include general annoyance, interference with mental concentration, 
interference with speech communication, sleep disturbance, stress-related disease, and, in the extreme, 
hearing impairment (Caltrans 2013). 

Vibration 

Most perceptible indoor vibration is caused by sources within buildings such as operation of mechanical 
equipment, movement of people, or slamming of doors. Typical outdoor sources of vibration waves that 
propagate through the ground and create perceptible ground-borne vibration in nearby buildings include 
construction equipment, steel-wheeled trains, and truck traffic on rough roads. If the roadway is fairly 
smooth, the vibration from rubber-tired traffic is rarely perceptible. Building damage due to vibration is 
also rare; but in extreme cases, such as during hydraulic breaking during demolition or pile-driving during 
construction, vibration could cause cosmetic or structural damage to buildings (FTA 2018). 

Several metrics are used to describe ground-borne vibration. The following is a summary of metrics that 
are applicable to the analysis of ground-borne vibration impacts associated with the Project: 

• Vibration decibels (VdB): The vibration velocity level in decibel scale. 

• Peak particle velocity (PPV): The peak signal value of an oscillating vibration velocity waveform. 
Expressed in inches per second in the United States. 

• Root mean square (rms): The square root of the arithmetic average of the squared amplitude of 
the signal. 

Human response to vibration is difficult to quantify. Vibration can be felt or heard well below a level that 
would result in damage to a structure. VdB is commonly used to describe the perception of groundborne 
vibration, and PPV is most frequently used to describe vibration impacts to structures but can also be 
used to describe vibration impacts related to perception. The typical background level in residential areas 
is about 50 VdB, and most people generally cannot detect levels below about 65 VdB. A vibration level of 
85 VdB in a residence can result in strong annoyance (FTA 2018). However, note that the duration of a 
vibration event has an effect on human response, as does the frequency of the event. Generally, as the 
duration of a vibration event increases, the potential for adverse human response increases. In addition, 
while people have varying sensitivities to vibrations at different frequencies, in general, they are most 
sensitive to low-frequency vibration that can be felt. 

4.12.2 Environmental Setting 

4.12.2.1 Physical Conditions 

This section describes the noise environment of the Rodeo Refinery, on which the Project would be built 
and operated, and of the Santa Maria Site, which would be shut down and demolished. Because the 
Pipeline Sites would be cleaned and either decommissioned or sold, detailed information about the noise 
environments at those sites is unnecessary for an assessment of Project impacts, and they are not 
included in the following description of noise conditions. 
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Section 4.11, Land Use and Planning, provides a detailed description of land uses in the vicinity of the 
Rodeo Refinery and the Santa Maria Site. That information is summarized below as necessary to 
describe the noise environments of the Project. 

Rodeo Refinery 

The Rodeo Refinery is located in an unincorporated area of Contra Costa County. The general plan land 
use designation for the refinery is Heavy Industry (Contra Costa County 2010), and it is zoned for heavy 
industrial use (Contra Costa County 2005). 

The Rodeo Refinery includes developed land occupied by an existing active petroleum refinery (the 
Rodeo Site) and substantial areas of undeveloped land (Figure 4.12-1). The Rodeo Site is wholly 
occupied by industrial facilities. I-80 runs through the Rodeo Refinery in a southwest to northeast direction 
and divides the Rodeo Site from the undeveloped portion and from the Carbon Plant to the southeast of 
the Rodeo Refinery. The Rodeo Site is surrounded by buffer areas, ranging between 300 to 600 feet in 
width, that separate it from nearby land uses, so no noise-sensitive land uses are located immediately 
adjacent to the Rodeo Site. Existing land uses in the vicinity of the Rodeo Site include industrial, 
commercial, office, residential, and vacant land. 

San Pablo Bay, the Union Pacific/Amtrak railroad right-of-way, and the NuStar Energy tank farm abut the 
Rodeo Site to the north. A small residential enclave (i.e. Tormey) is located along Old County Road north 
of the NuStar Energy tank farm. The Bayo Vista residential neighborhood of Rodeo, several schools, at 
least one daycare center, several churches, and a few commercial establishments are located south of 
the Rodeo Refinery. 

An apartment complex at the eastern edge of Bayo Vista is the closest sensitive receptor to the Project 
activities on the Rodeo Site. Although construction activities would occur throughout the Rodeo Site, most 
work would be minor, involving new piping and modifications of existing equipment and infrastructure. 
Demolition of three existing tanks and construction of the PTU and STU on the site, which would involve 
pile driving, are the activities closest to the apartment complex property line (approximately 1,475 feet). 

No schools are within 0.5 mile of the Rodeo Site. The two closest schools are a Montessori academy on 
Parker Avenue (approximately 0.8 mile from the PTU area) and the Rodeo Hills Elementary School on 
Rodeo Avenue (approximately 1.0 mile from the PTU area). Most commercial uses in the vicinity are 
located in an area centered on San Pablo Avenue/Parker Avenue, approximately 0.5 mile southwest of 
the Rodeo Site. 

The Carbon Plant is located on the Rodeo Refinery property east of I-80 and consists of an operating 
petroleum coke processing plant (Figure 4.12-2). The site is zoned for heavy industrial land use (Contra 
Costa County 2005). It is surrounded by vacant land to the north and west, land zoned for industrial uses 
to the east, residential open space to the northwest, and State Route 4 and agricultural land uses to the 
south. The nearest sensitive receptors are single-family homes located approximately 1,500 feet 
northwest of the Carbon Plant Site. The Crockett Hills Regional Park is located approximately 0.7 mile 
east of the Carbon Plant. 
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Source: Google Earth V 7.3.3.7786 (July 2019). Boundaries based on Contra Costa County 2005.

Figure 4.12-1. Key Land Uses and Location of Nearest Sensitive Receptor – Rodeo Refinery

Source: Google Earth V 7.3.3.7786 (July 2019). Boundaries based on Contra Costa County 2005.

Figure 4.12-2. Key Land Uses and Location of Nearest Sensitive Receptor – Carbon Plant
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Santa Maria Site 

The Santa Maria Site is an active petroleum refinery; in addition to the refinery, this property includes 
vacant land east and west of the refinery (Figure 4.12-3). The Santa Maria Site is designated as coastal 
appealable, and surrounding lands are designated flood hazard, agricultural, open space, and 
recreational. The site itself is zoned for industrial uses (San Luis Obispo County 2021). Surrounding land 
uses include industrial and residential (suburban and rural) to the north, agriculture to the south, 
recreation and commercial to the east, and open space to the west. The nearest sensitive receptors are 
single-family homes located approximately 2,000 feet to the north of the refinery. 

 
Source: Google Earth V 7.3.3.7786 (July 2016). Boundaries based on San Luis Obispo County 2021. 

Figure 4.12-3. Key Land Uses and Location of Nearest Sensitive Receptor – Santa Maria Refinery 
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4.12.2.2 Baseline Ambient Noise Levels 

Rodeo Refinery 

The ambient noise environment at the Rodeo Site is dominated by existing operations at the refinery, 
vehicular traffic on I-80, and rail traffic on the Union Pacific/Amtrak railroad tracks. Baseline noise 
measurements, both long term and short term, were collected at representative locations around the 
Rodeo Site in 2006 as part of the environmental impact report for a previous project at the Rodeo 
Refinery, and additional measurements were taken in 2012 (ESA 2012). Because refinery operations 
have remained essentially the same with respect to noise generation since then, data from these 
measurements are used to evaluate Project-related increases in noise levels at sensitive receptors.  

The noise-monitoring locations for both monitoring events are shown in Figure 4.12-4. The noise monitoring 
locations have varying line-of-sight views of the refinery processing area and the overall refinery due to the 
surrounding topography. Table 4.12-2 summarizes the range of hourly sound levels measured at each of 
the long-term noise monitoring locations and the resulting calculated DNL. Table 4.12-2 also identifies the 
time and measured sound levels at several short-term monitoring locations. 

 
Note: LT = long-term noise monitoring locations; ST = short-term monitoring locations 

Figure 4.12-4. Rodeo Site Noise Measurement Locations 
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Table 4.12-2. Ambient Noise Levels at Monitored Locations, dBA 

Sitea Location Measurement Period 

Noise Level in dBA 

Leq DNL 

LT-1 Near the Rodeo Refinery fenceline near 
the former Hillcrest Elementary School 

24-Hour (January 2006) 51–58 61 

24-Hour (December 2012) 49–58 60 

LT-2 Near the Rodeo Refinery fenceline near 
terminus of Trigger Road 

24-Hour (January 2006) 56–60 65 

24-Hour (December 2012) 54–66 65 

ST-1 At the intersection of San Pablo Avenue 
and California Street 12:10–12:20 p.m. (January 2006) 68 NA 

ST-2 At the end of Trigger Road near the 
Rodeo Refinery boundary 12:28–12:38 p.m. (January 2006) 61 NA 

ST-3 Residence on Tullibee Road 12:45–12:55 p.m. (January 2006) 58 NA 

Source:  Contra Costa County 2006; ESA 2012 
Notes: dBA = A-weighted decibels 

DNL =Day-night noise level  
Leq = Average noise exposure level for the given time period  
NA = Not Applicable 

a.  Locations correspond to those illustrated in Figure 4.12-4. 

The nearest sensitive receptors to the Carbon Plant (single-family homes) are exposed to noise 
associated with State Route 4, which is closer (on the south) to the receptors than the Carbon Plant. 
Pursuant to the Noise Element of the Contra Costa County General Plan, the noise level associated with 
State Route 4 in this area is 72-dBA DNL at a distance of 100 feet from the centerline (Contra Costa 
County 2005). The affected single-family homes are located between 130 and 4,150 feet from the 
centerline of State Route 4. Assuming standard distance attenuation for a line source, the calculated 
existing noise levels at distances of 130 and 4,150 feet are 71- and 56-dBA DNL, respectively. 

Santa Maria Site 

The nearest sensitive receptors to the Santa Maria Site are located north of the refinery, approximately 
270 to 680 feet from State Route 1, which is closer to the receptors than the refinery at the Santa Maria 
Site. According to the Noise Element of the San Luis Obispo County General Plan, noise levels are 
expected to reach 60-dBA DNL at a distance of 136 feet from State Route 1 in this vicinity (San Luis 
Obispo County 1992). Assuming standard distance attenuation for a line source, the calculated existing 
noise levels at distances of 270 and 680 feet from State Route 1 are approximately 5,757- and 5,353-dBA 
DNL, respectively.  

4.12.2.3 Regulatory Setting 

The following provides a discussion of the regulations established by Contra Costa and San Luis Obispo 
Counties to limit noise exposure and ground-borne vibration at sensitive land uses. No state or federal 
regulations apply to community noise. 

Noise Element of the Contra Costa County General Plan 

The Noise Element of the Contra Costa County General Plan (Contra Costa County 2010) sets various 
goals and policies that apply to all development projects in the county. Most of these policies address 
land use compatibility for evaluating the acceptability of existing and future exterior noise levels for new 
projects, such as commercial and residential developments, and for proposing noise-sensitive receptors; 
thus, they are not directly applicable to the Project, which is in an existing industrial zone. 
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The General Plan also identifies land use compatibility guidelines for various land uses, shown in 
Table 4.12-3 (Contra Costa County 2010). Contra Costa County uses these guidelines, along with future 
noise contour maps contained in the general plan, as a guide for evaluating the compatibility of noise 
sensitive projects in potentially noisy areas. 

The Noise Element of the general plan also establishes a DNL criteria for outdoor noise levels in 
residential areas of 60 dBA. However, the county recognizes that a DNL of 60 dBA or less may not be 
achievable in all residential areas due to economic or aesthetic constraints. In addition, Policy 11-8 of the 
Contra Costa County General Plan Noise Element pertains to construction activities as being 
concentrated during the day time to minimize effects on adjacent noise-sensitive adjacent land uses 
(Contra Costa County 2010). 

Table 4.12-3. Land Use Compatibility for Community Noise Environments, dBA 

Land Use Category 
Community Noise Exposure, DNL or CNEL 

Normally 
Acceptablea 

Conditionally 
Acceptableb 

Normally 
Unacceptablec 

Clearly 
Unacceptabled 

Residential—Low-Density, Single-
Family, Duplex, Mobile Homes < 60 55 to 70 70 to 75 > 75 

Residential—Multi Family < 65 60 to 70 70 to 75 > 75 

Transient Lodging—Motels, Hotels < 65 60 to 70 70 to 80 > 80 

Schools, Libraries, Churches, Hospitals, 
Nursing Homes < 70 60 to 70 70 to 80 > 80 

Auditoriums, Concert Halls, 
Amphitheaters -- < 70 -- > 65 

Sports Arena, Outdoor Spectator Sports -- < 75 -- > 70 

Playgrounds, Neighborhood Parks < 70 -- 67.5 to 75 > 72.5 

Golf Courses, Riding Stables, Water 
Recreation, Cemeteries < 75 -- 70 to 80 > 80 

Office Buildings, Business, Commercial 
and Professional < 70 67.5 to 77.5 > 75 -- 

Industrial, Manufacturing, Utilities, 
Agriculture < 75 70 to 80 > 75 -- 

Source:  Noise Element, Figure 11-6, in Contra Costa County 2010. 
Notes: CNEL = Community noise equivalent level 

dBA = A-weighted decibel 
DNL =Day-night noise level  

a.  Normally Acceptable: Specified land use is satisfactory, based upon the assumption that any buildings involved are of normal 
conventional construction, without any special noise insulation requirements. 

b.  Conditionally Acceptable: New construction or development should be undertaken only after a detailed analysis of the noise 
reduction requirements is made and needed noise insulation features included in the design. 

c.  Normally Unacceptable: New construction or development should generally be discouraged. If new construction or development 
does proceed, a detailed analysis of the noise reduction requirements must be made and needed noise insulation features 
included in the design. 

d.  Clearly Unacceptable: New construction or development clearly should not be undertaken. 

Contra Costa County Municipal Code and General Plan 

Contra Costa County does not have an ordinance that specifically addresses noise or ground-borne 
vibration and would apply to the proposed Project demolition and construction activities, such as decibel 
limits at adjacent land uses. Noise complaints within the unincorporated area of the county are addressed 
through application of peace disturbance sections of the County Code. Contra Costa County General 
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Plan Noise Element Policy 11-8 specifies that “construction activities shall be concentrated during the 
hours of the day that are not noise-sensitive for adjacent land uses and should be commissioned to occur 
during normal work hours of the day to provide relative quiet during the more sensitive evening and early 
morning periods.” The Project demolition and construction activities would be conducted during daytime 
or normal working hours on industrial-zoned land. Project operational noise from mechanical equipment 
would not be substantially different than existing noise emanating from equipment presently in use at the 
Project site.  

Noise Element of the San Luis Obispo County General Plan  

Noise Element goals applicable to the proposed Project include protecting the residents of San Luis 
Obispo County from the harmful and annoying effects of exposure to excessive noise and preserving the 
tranquility of residential areas by preventing the encroachment of noise-producing uses. The Project 
would eliminate a noise-producing land use. 

San Luis Obispo County Municipal Code 

San Luis Obispo County limits construction noise impacts by limiting construction to daytime hours. The 
noise limit standards presented in Sections 23.06.044 through 23.06.050 do not apply to noise sources 
associated with construction, if such activities do not take place before 7:00 a.m. or after 9:00 p.m. any 
day except Saturday or Sunday, or before 8:00 a.m. or after 5:00 p.m. on Saturday or Sunday. 

4.12.3 Significance Criteria 
Based on CEQA Guidelines Appendix G, a project would have significant adverse noise impacts if it 
would result in:  

a. Generation of a substantial temporary or permanent increase in ambient noise levels in the 
vicinity of the project in excess of standards established in the local general plan or noise 
ordinance, or applicable standards of other agencies; 

b. Generation of excessive ground-borne vibration or ground-borne noise levels; or 

c. For a project located within the vicinity of a private airstrip or an airport land use plan or, where 
such a plan has not been adopted, within 2 miles of a public airport or public use airport, expose 
people residing or working in the project area to excessive noise levels. 

4.12.4 CEQA Baseline 
Baseline conditions reflect the 2019 operation and maintenance of the Rodeo Refinery and Santa Maria Site 
as petroleum refineries, including operation and maintenance activities. The baseline setting also includes 
the applicable regulatory framework to protect environmental resources, which are described above.  

4.12.5 Approach to Analysis 

4.12.5.1 Construction Noise Impacts 

Contra Costa County does not have noise-related performance standards for short-term construction 
activities; however, per General Plan Policy 11-8, the County restricts construction to typical daytime or 
normal working hours as a standard condition of approval for development projects. The County also 
uses project-specific conditions of approval to regulate construction noise levels at sensitive project sites, 
e.g., residential areas. Short-term noise level increases from construction activities would be considered 
substantial if construction noise conducted outside normal working hours is distinctly audible. 

San Luis Obispo County limits construction noise impacts by exempting construction noise that occurs 
during daytime hours, specifically between 7:00 a.m. and 9:00 p.m. any day, except Saturdays and 
Sundays, or before 8:00 a.m. or after 5:00 p.m. on Saturdays and Sundays. 
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4.12.5.2 Operational Noise Impacts 

Contra Costa County does not have an ordinance that specifically addresses noise. Noise complaints 
within the unincorporated area of Contra Costa County are addressed through application of peace 
disturbance sections and generic nuisance ordinances of the Contra Costa County Code. In the absence 
of quantitative limits, a proposed project would result in a significant impact if it is deemed likely to disturb 
existing sensitive receptors. The Noise Element of the Contra Costa County General Plan provides 
guidance for this assessment. 

The Noise Element of the general plan states: “a change in level of at least 5 dBA is required before any 
noticeable change in community response would be expected.” To assess changes in the ambient noise 
environment resulting from the proposed Project, the following significance criteria take into account both 
the absolute change in noise levels resulting from the Project and the relationship between the resultant 
noise level and Contra Costa County’s noise/land use compatibility criteria shown in Table 4.12-3: 

• Where the resultant noise level would remain normally acceptable for the affected land use, a 
change of 5-dBA DNL or more would be considered significant;  

• Where the resultant noise level would be in the range described as conditionally acceptable or 
normally unacceptable, a change of 3-dBA DNL or more over existing noise levels would be 
considered significant; and  

• Where the resultant noise level would be clearly unacceptable, any increase in noise over 
existing levels would be considered significant.  

4.12.5.3 Groundborne Vibration Impacts 

Contra Costa County has not established guidelines to assess impacts associated with ground-borne 
vibration. However, Caltrans has developed a guidance manual for specifically assessing vibration 
impacts associated with construction (Caltrans 2020). Table 4.12-4 presents a synthesis of various 
vibration impact criteria for assessing vibration damage to structures; Table 4.12-5 presents a synthesis 
of criteria relating to human perception of ground-borne vibration. 

Table 4.12-4. Guideline for Vibration Damage Potential Threshold Criteria 

Structure and Condition 

Maximum Peak Particle Velocity 
(inches/second) 

Transient  
Sources 

Continuous / Frequent 
Intermittent Sources 

Extremely Fragile Historic Buildings, Ruins, 
Ancient Monuments 0.12 0.08 

Fragile Buildings 0.2 0.1 

Historic and Some Old Buildings 0.5 0.25 

Older Residential Structures 0.5 0.3 

New Residential Structures 1.0 0.5 

Modern Industrial/Commercial Buildings 2.0 0.5 

Source:  Caltrans 2020 
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Table 4.12-5. Guideline for Vibration Annoyance Potential Criteria 

Human Response 

Maximum Peak Particle Velocity 
(inches/second) 

Transient  
Sources 

Continuous / Frequent 
Intermittent Sources 

Barely Perceptible 0.04 0.01 

Distinctly Perceptible 0.25 0.04 

Strongly Perceptible 0.9 0.10 

Severe 2.0 0.4 

Source: Caltrans 2020 

San Luis Obispo Code Section 23.06.060 specifically exempts ground-borne vibration associated with 
construction activities if it occurs between 7:00 a.m. and 9:00 a.m. It also exempts vibration associated 
with moving sources such as trucks and railroads. Ground-borne vibration associated with demolition that 
occurs outside the exempt hours would be significant if it would be perceptible at or beyond the Santa 
Maria Site. 

4.12.6 Discussion of No Noise Impacts 
Review and comparison of the environmental setting and Project characteristics with each of the 
significance criteria stated above indicate no impacts associated with noise related to Project operations 
and maintenance would result for CEQA Checklist criteria a and b as regards to operation of the Santa 
Maria Site and the operation and decommissioning of the Pipeline Sites. The following discussion 
supports the reasoning for this conclusion. 

a. Would the Project result in generation of a substantial temporary or permanent increase in 
ambient noise levels in the vicinity of the project in excess of standards established in the local 
general plan or noise ordinance, or applicable standards of other agencies? 

b. Would the Project result in generation of excessive groundborne vibration or groundborne 
noise levels? 

With demolition of the Santa Maria Site, there would be no operation and maintenance noise or 
vibration impacts at that site.  

The Pipeline Sites would be emptied and cleaned. Decommissioning activities at the Pipeline 
Sites would closely resemble existing routine maintenance activities, e.g., vehicles and potable 
equipment use, which include periodic cleaning of the pipelines. Accordingly, noise and vibration 
levels would not be increased above baseline levels and would therefore not exceed applicable 
standards. Therefore, no impact would occur associated with noise or vibration from 
decommissioning and operation of the Pipeline Sites. 

c. For a project located within the vicinity of a private airstrip or in an airport land use plan or, where 
such a plan has not been adopted, within 2 miles of a public airport or public use airport, would 
the project expose people residing or working in the project area to excessive noise levels? 

No public use airports or private airstrips are located within a 2-mile radius of the Rodeo Refinery 
or the Santa Maria Site, and those sites are not located within an airport land use plan. Therefore, 
the Project would not expose people to excessive noise levels, and people working at the Project 
sites would not be exposed to excessive levels of aircraft noise. There would be no impact. 



Rodeo Renewed Project 
Draft Environmental Impact Report 

October 2021 Noise and Vibration   4.12-389 

4.12.7 Direct and Indirect Impacts of the Proposed Project 
Table 4.12-6 presents a summary of the potential noise and ground-borne vibration impacts, as well as 
significance determinations for each impact. 

Table 4.12-6. Summary of Impacts 

Impact 
Significance Determination 

LTS LTSM SU 

Impact 4.12-1. Demolition and construction activities associated with the Project would not generate noise levels in 
excess of standards established by Contra Costa County or San Luis Obispo County (as applicable). 

Rodeo Refinery and Santa Maria Site     

Construction/Demolition Including Transitional Phasea ✔   

Impact 4.12-2. Operation of the Project would not result in exposure of persons to noise levels in excess of 
standards established by Contra Costa County. 

Rodeo Refinery    

Operation and Maintenance ✔   

Impact 4.12-3. The Project would not generate ground-borne vibration or ground-borne noise levels. 

Rodeo Refinery and Santa Maria Site    

Construction/Demolition Including Transitional Phasea ✔   

Operation and Maintenance ✔   

Notes: LTS = Less than significant, no mitigation proposed  
LTSM = Less-than-significant impact with mitigation 
SU = Significant and unavoidable 

a. Transitional phase applies only to Rodeo Refinery 

IMPACT 4.12-1 

a. Would the Project result in generation of a substantial temporary or permanent increase in 
ambient noise levels in the vicinity of the project in excess of standards established in the 
local general plan or noise ordinance, or applicable standards of other agencies? 

Construction/Demolition: Less Than Significant, No Mitigation Proposed 
Noise levels associated with typical demolition and construction activities vary during different periods 
of activity, depending upon the activity location(s) and the number and types of equipment commonly 
used. Given that complexity, both spatially and in timing, of the demolition and construction noise 
emissions associated with the Project, typical demolition and construction scenarios were modeled 
using the Federal Highway Administration’s Road Construction Noise Model to assess the Project’s 
potential to exceed the applicable thresholds at the Rodeo Refinery and Santa Maria Site. 

Typical noise levels produced by various types of demolition and construction equipment are shown 
in Table 4.12-7. 
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Table 4.12-7. Construction Equipment Sound Levels (dBA) 

Equipment  
Description 

Sound Level at 50 Feet  
(dBA)a 

Backhoe 78 

Compactor (ground) 83 

Compressor (air) 78 

Crane 81 

Dozer 82 

Drill Rig Truck 79 

Dump Truck 76 

Excavator 81 

Forkliftb 67 

Front End Loader 79 

Small Generator for Lighting 73 

Generator 81 

Grader 85 

Hydra Break Ram 90 

Man Lift 75 

Impact Pile Driver 101 

Paver 77 

Pumps 81 

Roller 80 

Tractor 84 

Source: Federal Highway Administration 2006 
Notes: dBA = A-weighted decibel 
a. The sound levels presented in the table are the actual measured values summarized in the 

Roadway Construction Noise Model User’s Guide (Federal Highway Administration 2006) 
unless the actual measured value is unavailable, in which case the equipment specifications 
are used. 

b. Forklift sound level taken from Illingworth & Rodkin, Inc. 2015. 

Rodeo Refinery 

At the Rodeo Site three existing storage tanks would be demolished, a new PTU and STU would be 
constructed, and existing processing units and other facilities would be modified (Section 3.9, Project 
Components; Figure 3-2); all these activities could generate construction noise. The nearest 
residential receptor (Bayo Vista apartment building) is approximately 1,475 feet to the south of the 
Rodeo Site, which is a substantial attenuation distance . 

The assumed equipment list for a typical demolition scenario includes four excavators, two hydra 
break rams, two shears, four manlifts, and two front-end loaders. To allow for a conservative analysis, 
five cranes, two lifts, one generator, one pile driver, and a pump were modeled to represent daytime 
construction noise activities. Demolition and pile driving activities would be limited to normal daytime 
working hours. Nighttime construction activities within the industrial zone, if necessary, would be 
limited to relatively quiet activities, with assumed equipment including two forklifts and six small 
generators, such as those used for nighttime lighting. For demolition and construction work conducted 
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near residential areas that could be impacted by noise, activities would be restricted to the hours of 
7:30 am to 5:00 pm Monday through Friday, and work would be prohibited on Saturdays, Sundays, 
and state and federal holidays.  

The Road Construction Noise Model default usage percentages were used for both demolition and 
construction calculations. In addition, an existing earthen berm in the buffer area would eliminate the 
line of sight between the construction area and the nearest sensitive receptors. That berm would 
reduce noise by at least 10 dBA, and that estimated shielding was included in the Road Construction 
Noise Model. The road construction noise model input and output is provided in Appendix E, Noise 
Technical Data. 

Demolition activities, including the transitional phase, at the Rodeo Site were calculated to result in 
hourly sound levels of up to 56-dBA Leq at the nearest residential receptor approximately 1,475 feet 
away (Bayo Vista apartment building). Assuming that 12 hours of demolition would occur during 
daytime hours, the calculated DNL of 53 dBA added to the existing DNL of 61 dBA would result in a 
total DNL of less than 62 dBA and an increase of less than 1 dBA, which would not be perceivable by 
most persons, thus negligible. 

Daytime construction activities at the Rodeo Site were calculated to result in sound levels of up to 
55 dBA at the nearest sensitive receptors, while nighttime construction activities were calculated to be 
39 dBA. Assuming 15 hours of daytime construction and 9 hours of nighttime construction daily, the 
calculated DNL of 54 dBA added to the existing DNL of 61 dBA would result in a total DNL of less 
than 62 dBA and an increase of less than 1 dBA, which would not be perceivable by most persons, 
thus negligible. 

Because noise is instantaneous in nature and does not persist or accumulate in the environment, 
random noise-generating events during the transitional phase are not expected to coincide in such a 
manner as to cause a significant noise impact at receptors, particularly given the distances between 
the Rodeo and Carbon Plant Sites and the nearest sensitive receptor. The impact would be less than 
significant, and no mitigation is required. 

Construction/Demolition Traffic 

Construction at the Rodeo Site, including the Transitional Phase, would generate up to 1,000 daily 
vehicular trips at its peak (Abrams Associates Traffic Engineering 2021). All trucks and the majority of 
worker vehicles are assumed to arrive and depart via Cummings Skyway and San Pablo Avenue, 
meaning they would pass by the residences along the adjacent Old County Road, northeast of the 
Rodeo Refinery. An increase in roadway volumes of 100 percent (a doubling of sound energy) is 
necessary to cause a barely noticeable 3 dBA increase in noise levels (Caltrans 2013). According to 
the site-specific traffic study prepared for the Project (Abrams Associates Traffic Engineering 2021), 
there would be 3,900 vehicles per day on San Pablo Avenue south of Cummings Skyway. 
Accordingly, Project construction and demolition would not result in a doubling of vehicles during 
peak construction, and there would not be a perceptible increase in ambient noise levels, i.e., less 
than 3 dBA. 

Per General Plan Policy 11-8, the County restricts construction to typical daytime or normal working 
hours as a standard condition of approval for development projects. Short-term noise level increases 
from construction activities would be considered substantial if construction noise conducted outside 
normal working hours is distinctly audible. However, as shown above, any increases in ambient noise 
from the Rodeo Site would be barely perceptible or imperceptible and would thus not represent a 
substantial increase or a nuisance to the surrounding community.  

During approximately 7 months of the construction period, the number of vessels calling at the Marine 
Terminal would increase above baseline levels, but the number of vessels calling at the Marine 
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Terminal on a peak day would not increase. Accordingly, noise levels resulting from peak-day vessel 
activity during construction would not increase.  

Carbon Plant Site 

Demolition 

The Carbon Plant would be demolished and removed. The nearest sensitive receptors in the vicinity 
of the Carbon Plant Site are two single-family residential neighborhoods: Rancho El Pinole Tract 
4329 located approximately 1,500 feet (0.28 mile) to the northwest and Rancho El Pinole Tract 5007 
approximately 3,100 feet (0.59 mile) to the south, which are substantial attenuation distances. As 
described earlier, existing noise levels at those residences nearest to State Route 4 further west are 
estimated, based on their distance from State Route 4, to be 71-dBA DNL and 56-dBA DNL, 
respectively. The assumed equipment list for the demolition is the same as that assumed for the 
Rodeo Site. The Road Construction Noise Model default usage percentages were used for 
demolition calculations.  

Modeled demolition noise levels at the sensitive receptors to the northwest of the Carbon Plant Site 
would reach 66-dBA Leq and modeled demolition noise levels at the receptors to the south would 
reach 60-dBA Leq. Assuming 8 working hours and low evening and nighttime noise levels of 45-dBA 
Leq, the DNL associated with the Carbon Plant Site demolition noise at the nearest sensitive receptors 
would be 63 dBA (northwest) and 57 dBA (south), resulting in no perceptible increase in noise at the 
sensitive receptors northwest of the Carbon Plant Site and a 2-dBA DNL increase in ambient noise 
levels at the sensitive receptors south of the Carbon Plant Site. Furthermore, a 2-dBA increase in 
DNL would not be perceptible by most persons and would thus not represent a substantial increase 
or a nuisance.  

Per General Plan Policy 11-8, the County restricts construction to typical daytime or normal working 
hours as a standard condition of approval for development projects. Short-term noise level increases 
from construction activities would be considered substantial if construction noise conducted outside 
normal working hours is distinctly audible. However, as shown above, any increases in ambient noise 
from the Carbon Plant Site would be barely perceptible or imperceptible and would thus not represent 
a substantial increase or a nuisance to the surrounding community. Therefore, noise impacts related 
to demolition of the Carbon Plant would not exceed an applicable standard. Furthermore, a 2-dBA 
increase in DNL would not be perceptible by most persons and would thus not represent a substantial 
increase or a nuisance. Therefore, impacts of onsite noise at the Carbon Plant Site would be less 
than significant, and no mitigation would be required. 

Demolition Traffic 

Demolition-related vehicle and truck traffic would access State Route 4 via Franklin Canyon Road 
and would not pass by existing sensitive receptors. Accordingly, impacts of noise related to Carbon 
Plant demolition traffic would be less than significant.  

Santa Maria Site 

Demolition 

Under the Project, most existing process equipment and support infrastructure (storage tanks, 
buildings, onsite piping and pumps) at the Santa Maria Site would be demolished. The nearest 
sensitive receptors to the Santa Maria Site are approximately 2,000 feet to the north (approximately 
0.4 mile), a substantial attenuation distance. Existing ambient noise levels range between 53- and 
71-dBA DNL. 
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Modeled demolition noise at these receptors may reach 63-dBA Leq. Assuming 8 working hours per 
day and lower evening and nighttime noise levels of 45-dBA Leq, the DNL associated with demolition 
at the Santa Maria Site would be 59 dBA. 

Demolition activities, including the transitional phase could, at most, result in a 6-dBA increase over 
ambient noise levels, which would be just perceptible by most persons. This attenuation calculation 
does not take into consideration the intervening buildings (insertion losses) and topography (terrain 
losses). A 2,000-foot attenuation distance combined with these other losses are anticipated to result 
in actual daytime noise impacts that are less than a 6-dBA increase over ambient noise levels at the 
sensitive receptors. Furthermore, demolition activities are expected to occur during hours that are 
exempt from Sections 23.06.044 through 23.06.050 of the San Luis Obispo County noise ordinance. 
Demolition-related vehicle and truck traffic would amount to no more than 36 vehicles per day on 
utility roads, and these vehicles would not pass by existing sensitive receptors that are located on 
residential streets. The impact would be less than significant and no mitigation is required. 

Mitigation Measure: None Required 

IMPACT 4.12-2 

Operation of the Project would not result in exposure of persons to noise levels in excess of 
standards established by Contra Costa County. 

Operation and Maintenance: Less Than Significant, No Mitigation Proposed 
Operation of the Project would occur entirely on the Rodeo Site. No operational activity would occur 
at the Carbon Plant, the Santa Maria Site, or the Pipeline Sites. Accordingly, this analysis considers 
only impacts of operations at the Rodeo Site, as discussed below. 

Rodeo Refinery 

Noise generated by new equipment at the Project as received at nearby sensitive receptors was 
estimated using the Computer Aided Noise Abatement (CadnaA) Noise Model. The CadnaA Noise 
Model is a software program that enables noise modeling of complex industrial sources using sound 
propagation factors as adopted by International Organization for Standardization 9613. Atmospheric 
absorption was estimated for conditions of 10°C and 70 percent relative humidity (i.e., conditions that 
favor propagation) and computed in accordance with International Organization for Standardization 
9613-1. The modeling process included (1) characterizing the noise sources, (2) creating 3-
dimensional maps of the site, proposed structures, and vicinity to enable the model to evaluate 
effects of distance, structural interference, and topography on noise attenuation, and (3) assigning the 
equipment sound levels to appropriate locations on the site. The CadnaA Noise Model then 
constructed topographic cross sections to calculate sound levels in the vicinity of the Project site. The 
new equipment at the Project is expected to operate 24 hours per day. 

The modeling effort used modeling receptor locations representing the residences nearest the Rodeo 
Site. The modeling receptors considered in the noise modeling are depicted in Figure 4.12-5. 
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Figure 4.12-5. Noise Model Receptor Locations 

The assessment considered the noise implications of new equipment associated with the Project. The 
primary noise sources associated with the Project were identified by review of the lists of new process 
equipment in consultation with Phillips 66. Process equipment sound levels were estimated based on 
the type and capacity of the equipment and standard sound level estimates for such equipment 
provided in the CadnaA Noise Model, or by review of similar equipment for sound levels. The equipment 
locations, numbers, and sound levels used for this evaluation are provided in Table 4.12-8. 
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Table 4.12-8. Process Equipment Sound Levels 

Equipment 
Site 
Location # Units 

Range of 
Capacity 

Sound Power Level (dBA) 

Range of 
Sound 
Levels 

Overall 
Level 

PTU Train 1 

Centrifugal Pumps 

PTU 

48 15 to 74 hp 86 to 95a 106 

Screw Pumps 7 8 to 40 hp 87 to 95a 99 

Blower 5 25 hp 103b 110 

PTU Train 2 

Centrifugal Pumps 

PTU 

13 3 to 60 hp 76 to 94a 101 

Screw Pumps 7 8 to 40 hp 87 to 95a 99 

Blower 3 25 103b 108 

PTU Train 3 

Centrifugal Pumps 

PTU 

48 15 to 74 hp 86 to 95a 106 

Screw Pumps 7 8 to 40 hp 87 to 95a 99 

Blower 5 25 hp 103b 110 

General PTU 

Centrifugal Pumps 

PTU 

7 4 to 150 hp 78 to 99a 103 

Spray Pumps 2 50 hp 89a 92 

Leaf and Vibratory Filters 38 -- 76 to 80b 106 

Wet Surface Air Cooler 4 125 hp 110a 116 

Scrubber 

Various Pumps STU 4 25 to 75 hp 81 to 87a 91 

PTU FOG Recovery 

Centrifugal 

WWTP 

20 1 to 74 hp 72 to 95a 99 

Screw 1 20 hp 91a 91 

Other Pumps 3 3 to 10 hp 76 to 82a 84 

Blower 2 20 to 50 hp 103b 106 

Notes: dBA = A-weighted decibel 
FOG = Fats, oils and grease 
PTU = Pre-treatment Unit 
STU = sulfur treatment unit 
WWTP = Wastewater Treatment Plant 

a. The sound levels were calculated by the CadnaA Noise Model based on equipment type and capacity and represent 
conservative estimates of equipment sound levels. 

b.  The sound levels were provided by Phillips 66. 
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Onsite Process Equipment Noise 

As stated previously, Project operation would result in a significant noise impact if it causes a 5-dBA 
increase at a receptor already exposed to noise levels considered to be normally acceptable; causes 
an increase of 3 dBA in at a receptor already exposed to noise levels considered to be conditionally 
acceptable; or causes any increases at a receptor already in an area exposed to clearly unacceptable 
noise levels.  

As shown in Table 4.12-9, the estimated DNL from 24-hour operation would range between 51- and 
56-dBA DNL, where the existing DNL ranges from 61- to 65-dBA DNL. Cumulative Project 
operational noise would not cause the existing DNL to increase by more than 1 dBA at sensitive 
receptors, which is below the 5-dBA incremental threshold. 

Table 4.12-9. Modeled Sound Levels of New Process Equipment (dBA) 

Receptors 
dBA, DNL 

R1 R2 R3 R4 R5 
Estimated DNL from 24-hour Operation 55 51 52 55 56 
Existing DNLa 61 61 61 65 65 
Existing Plus Project DNL 61 61 61 65 65 
Increase 0 0 1 0 0 
Applicable Threshold Significant? No No No No No 

Notes: dBA = A-weighted decibels 
DNL =Day-night noise level 

a. Measured noise levels presented in Table 4.12-2. 

On-Road Vehicle Noise 

An increase in roadway traffic volumes of 100 percent (a doubling of sound energy) would be needed to 
cause a 3-dBA increase in noise levels. Operation of the Project would not result in an increase of the 
number of permanent employees and, therefore, no increase in commuter light-duty vehicle traffic. In 
2019, 70 percent of the truck traffic to and from the Rodeo Refinery was related to petroleum coke 
movements. Shutting down the Carbon Plant would reduce total daily trucks from the Rodeo Refinery 
by more than half, from 76 trucks per day on average in 2019 to 44 trucks per day on average during 
the Project. Accordingly, traffic noise related to the Project would be reduced from baseline levels, 
although the reduction would be too small to be perceptible by most persons at sensitive receptors. 

Rail Traffic 

The Project would result in 11.3 additional railcars per day at the Rodeo Site rail unloading rack 
compared to baseline conditions. These additional railcars would be handled by the existing railroad 
operation and would not necessitate additional locomotives. Although noise associated with switching 
railcars would last longer than during baseline conditions because of the additional number of cars, 
the noise would be of the same magnitude. Because there would be no additional daily train visits, 
the Project would not result in additional noise events. The rail operations at the Carbon Plant Site, 
which consisted of three trains per week during 2019, would cease during the Project. Accordingly, 
the Project would result in a slight, likely imperceptible, decrease in rail-related noise. 

Vessels 

The Project would not result in an increased number of vessels calling at the Marine Terminal on a 
peak day. Accordingly, noise levels would not increase as a result of peak-day vessel activity. 

Mitigation Measure: None Required 
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IMPACT 4.12-3 

b. Would the Project result in generation of excessive groundborne vibration or groundborne 
noise levels? 

Construction/Demolition: Less Than Significant, No Mitigation Proposed 
Construction activities, including during the transitional phase, have the potential to result in varying 
degrees of temporary ground-borne vibration, depending on the specific construction equipment used 
and operations involved. Vibration levels associated with typical construction equipment are 
presented in Table 4.12-10. 

Table 4.12-10. Vibration Source Levels for Construction Equipment 

Equipment 
Peak Particle Velocity 
(inches/second) at 25 Feet 

Approximate Vibration Level 
LV (dVdB) at 25 feet 

Pile Driver (impact) 
1.518 (upper range) 112 

0.644 (typical) 104 

Pile Driver (sonic) 
0.734 upper range 105 

0.170 typical 93 

Clam Shovel Drop (slurry wall) 0.202 94 

Hydromill 0.008 in soil 66 

(Slurry wall) 0.017 in rock 75 

Vibratory Roller 0.21 94 

Hoe Ram 0.089 87 

Large Bulldozer 0.089 87 

Caisson Drill 0.089 87 

Loaded Trucks 0.076 86 

Jackhammer 0.035 79 

Small Bulldozer 0.003 58 

Source: Federal Transit Administration 2018 

Rodeo Refinery 

Construction and demolition equipment would produce vibration levels that would be felt in the 
immediate vicinity of construction activities. However, ground-borne vibration diminishes rapidly with 
distance from the source, depending on ground/soil characteristics. Based on the information in 
Table 4.12-10, a pile driver would represent the greatest vibration source at 1.518 PPV at a distance 
of 25 feet. A PPV of 0.21 is the threshold for potential structural damage; and 0.01 is the level at 
which groundborne vibration becomes strongly perceptible. The nearest sensitive receptor to the 
Rodeo Site is located at least 1,475 feet from the proposed work area, which is a substantial 
attenuation distance. Groundborne vibration associated with a pile driver at that distance would not 
be expected to exceed 0.30033 PPV, which would not be perceived at sensitive receptors. 

For demolition activities at the Carbon Plant, where pile drivers would not be employed, a vibratory 
roller would be the equipment that would produce the most groundborne vibration at a distance of 
25 feet (Table 4.12-10). Because the threshold for damage is 0.21 PPV, demolition activities would 
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not cause damage outside the Carbon Plant. The vibration level at the nearest sensitive receptor 
(1,500 feet from the site) would be 0.000452 PPV, which would not be perceived at that receptor.  

Santa Maria Site 

For demolition activities at the Santa Maria Site, where pile drivers would not be employed, a 
vibratory roller would be the equipment that would produce the most groundborne vibration at a 
distance of 25 feet (Table 2.12-10). Because the threshold for damage is 0.21 PPV, demolition 
activities would not cause damage outside the demolition site. The vibration level at the nearest 
sensitive receptor (2,000 feet from the demolition site, which is a substantial attenuation distance) 
would be 0.000293 PPV and would not be perceived at that receptor. The impact would be less than 
significant and no mitigation is required. 

Operation and Maintenance: Less Than Significant, No Mitigation Proposed 
Rodeo Refinery 

Sources of ground-borne vibration associated with Project operation would include backup generators 
and air handling units at the Rodeo Site. These pieces of equipment are typically well-balanced 
because they are designed to produce very low vibration levels throughout their operational life. In 
most cases, even when there is an imbalance, this equipment contributes to ground vibration levels 
only in the near vicinity of the equipment, and any such vibration would dissipate within a short 
distance and would not be felt at receptors at longer distances. Therefore, noise impacts associated 
with operation and maintenance at the Rodeo Refinery would be less than significant and no 
mitigation is required. 

Mitigation Measure: None Required 
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4.13 Transportation and Traffic 

4.13.1 Introduction 
This section summarizes the results of the Project-specific transportation analysis prepared by Abrams 
Associates Traffic Engineering (2021). The section discusses the methodologies and findings of the 
analysis and evaluates the Project’s potential to have significant impacts on local and regional traffic. The 
Santa Maria Site is addressed to the extent information is available and at a qualitative level of 
discussion. 

The Project also includes the Pipeline Sites—four regional pipelines serving the Santa Maria Site and the 
Rodeo Refinery. The Santa Maria Site is connected to the Rodeo Refinery by approximately 200 miles of 
subterranean pipeline, crossing San Luis Obispo, Santa Barbara, Kern, Kings, Fresno, Merced, 
Stanislaus, San Joaquin, Alameda, and Contra Costa Counties. Phillips 66 proposes to empty and clean 
the pipelines at existing maintenance access points and to decommission or sell them; they would not be 
excavated as part of this Project. No physical changes would occur.  

4.13.2 Environmental Setting 

4.13.2.1 Existing Roadway Network 

Rodeo Refinery 

Figure 4.13-1 illustrates the location of the Rodeo Refinery in relation to the regional and local circulation 
network and depicts the study area intersections described below. 

Interstate 80 

I-80 is an east-west freeway (although oriented north-south in the immediate Project area) that connects 
Contra Costa County and Solano County via the Carquinez Bridge. I-80 is a heavily used route for 
commuters from Solano County and points north to the San Francisco Bay Area. In the vicinity of the 
Rodeo Refinery, the interchange of concern is Cummings Skyway, which provides the main access to the 
Rodeo Refinery. The freeway is designated as a route of regional significance (Contra Costa 
Transportation Authority [CCTA] 2017). Within the vicinity of the Project, I-80 is classified as a national 
Surface Transportation Assistance Act truck route.  
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Note: The numbered circles represent the eight study area intersections for the Project (see Section 4.13.2.2, Rodeo 

Refinery Site Study Intersections). 
Figure 4.13-1. Study Area and Traffic Monitoring Intersections  

Cummings Skyway 

Cummings Skyway is a two-lane arterial road extending from San Pablo Avenue west of I-80 to connect 
with State Route 4 east of I-80. The intersection at San Pablo Avenue is signalized, while the I-80 
eastbound and westbound ramps are unsignalized, but controlled with stop signs. The roadway is 
designated as an expressway in the Contra Costa County General Plan (Contra Costa County 2010) and 
as a route of regional significance by the CCTA (2017). Cummings Skyway serves as the main truck route 
to and from the Rodeo Refinery via I-80. The speed limit on Cummings Skyway between I-80 and San 
Pablo Avenue is 40 mph. 

San Pablo Avenue/Parker Avenue 

San Pablo/Parker Avenue is designated as an arterial roadway in the Contra Costa County General Plan 
(Contra Costa County 2010) and as a route of regional significance by the CCTA (2017). San Pablo 
Avenue is a four-lane arterial that provides north-south access in the Project vicinity, and runs through the 
Refinery Site. San Pablo Avenue connects with I-80 via the Cummings Skyway interchange north of the 
refinery and in Crockett. The speed limit on San Pablo Avenue in the vicinity of the Rodeo Site is 45 mph. 
Parker Avenue is a two-lane divided roadway that connects San Pablo Avenue to Willow Avenue, 
providing access to the Willow Avenue interchange with I-80 to the south of the Refinery Site. The speed 
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limit on Parker Avenue is 30 mph. Contra Costa County currently has plans for a road improvement 
project on San Pablo Avenue between Rodeo and Crockett, adjacent to the Rodeo Refinery. Phillips 66 is 
not proposing modifications to existing Rodeo Refinery access points; however, minor changes to internal 
roadways may be necessary. 

Willow Avenue  

Willow Avenue is designated as an arterial roadway in the general plan and as a route of regional 
significance by the CCTA (2017). Willow Avenue is a four-lane road running in a northwest-southeast 
direction. The street extends from Seventh Avenue to connect with San Pablo Avenue and the I-80 
interchange. From San Pablo Avenue, Willow Avenue continues through northern Hercules before 
crossing State Route 4 and terminating at Sycamore Avenue. The speed limit on Willow Avenue is 
40 mph. 

Santa Maria Site 

The Santa Maria Refinery, located in San Luis Obispo County, generates approximately 206 vehicle 
roundtrips per day or 412 one-way vehicle trips per day, including truck trips and personnel vehicle trips 
(San Luis Obispo County 2015).  

State Route 1 

State Route 1 from the Santa Maria Site entrance north to Halcyon Road is primarily a north-south, two-
lane arterial; portions of the roadway have a median turning lane near certain intersections. State Route 1 
from the Santa Maria Site entrance east to Willow Road (local) is an east-west, two-lane arterial. State 
Route 1 south of Willow Road is a north-south, two-lane arterial. Stretching from Willow Road south to 
W. Clark Avenue, State Route 1 is locally known as Guadalupe Road. It becomes Cabrillo Highway south 
of the town of Guadalupe and Casmalia Road south of Black Road.  

Willow Road 

Willow Road is a county-managed, east-west, two-lane minor arterial with access from the Santa Maria 
Site via State Route 1. The intersection at Willow Road and State Route 1 is controlled by a stop sign on 
Willow Road. The Willow Road extension provides a full access interchange at Highway 101 and extends 
Willow Road to N. Thompson Avenue. Willow Road is the county-designated truck route from the Santa 
Maria Site to Highway 101. 

4.13.2.2 Rodeo Refinery Site Study Intersections 

As required by the CCTA’s Technical Procedures, the project-specific analysis is required to include 
affected intersections for projects that would add more than 50 peak hour trips (CCTA 2013). Based on 
the Project’s trip generation and the potential for adverse effects on traffic operations, eight study 
intersections were selected in coordination with Contra Costa County staff (Figure 4.13-1). The eight 
study area intersections include the following: 

1. San Pablo Avenue at Refinery Road (Main Project Entrance) 

2. San Pablo Avenue at the Cummings Skyway 

3. Cummings Skyway at the I-80 Westbound Ramps 

4. Cummings Skyway at the I-80 Eastbound Ramps 

5. Parker Avenue at Fourth Street 

6. Willow Avenue at San Pablo Avenue 
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7. Willow Avenue at the I-80 Westbound Off-Ramp 

8. Willow Avenue at the I-80 Eastbound Ramps 

The I-80 ramp intersections fall under the jurisdiction of Caltrans; all other intersections fall under Contra 
Costa County jurisdiction. The geometry of each of the analyzed intersections (i.e., turning and through 
lanes and signalization) is illustrated in Figures 4.13-2a and 4.13-2b. Freeway mainline operations along 
segments of I-80 were not included as part of this analysis because, in general, such an analysis is 
required only if the project in question is expected to increase peak-hour traffic in the peak direction of the 
freeway by more than 3 percent, which would not be the case for the Project.  

4.13.2.3 Existing Traffic Volumes 

For analysis of construction traffic, existing operational conditions at the eight study intersections were 
evaluated according to using the methodology set forth in CCTA’s Technical Procedures (CCTA 2013). 
Analysis of traffic operations at signalized and unsignalized intersections was conducted using the 
methodology described in the Highway Capacity Manual (Transportation Research Board 2016) with 
Synchro software (Appendix F, Transportation Analysis). Vehicle counts for the AM and PM peak periods 
were collected in March and April of 2021 and are depicted in Figures 4.13-2a and 4.13-2b. 

 
Figure 4.13-2a. Existing (2021) Peak-Hour Traffic at Study Intersections 1–4 
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Figure 4.13-2b. Existing (2021) Peak-Hour Traffic at Study Intersections 5–8 

4.13.2.4 Rail Facilities 

Rodeo Refinery 

The Rodeo Refinery is served by two rail lines: the Union Pacific/Amtrak mainline passing through the 
Rodeo Site along the shoreline and the Burlington Northern-Santa Fe mainline passing by the Carbon 
Plant Site through Franklin Canyon. The Union Pacific line supports daily service to the Rodeo Site to 
handle approximately five butane railcars per day at a rail loading facility adjacent to the mainline tracks. 
The Burlington Northern-Santa Fe line supports a thrice-weekly service handling an average of seven 
petroleum coke railcars per week (a little more than two per visit on average).  

Santa Maria Site 

The Union Pacific lines access the Santa Maria Site via the Union Pacific Coast Line, which runs from 
San Jose to about Moorpark. Freight rail services along this line are operated by Union Pacific, providing 
service that roughly parallels the Highway 101 corridor between San Jose in the north, and Camarillo in 
the south. The crude oil unit trains servicing the Santa Maria Site would use various Union Pacific tracks 
that are shared with a number of intercity passenger rail lines. The Santa Maria Site generates up to eight 
petroleum coke railcars per week, which are hauled by a weekly Union Pacific train delivering empty cars 
and hauling loaded cars.  
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Pipeline Sites 

The Pipeline Sites do not have rail service.  

4.13.2.5 Bicycle and Pedestrian Facilities 

Caltrans provides guidelines and standards for four distinct types of bikeway facilities: Class I (bicycle 
paths separated from roads with crossing points minimized); Class II (restricted right-of-way designated 
lane for the exclusive or semi-exclusive use of bicycles with through travel by motor vehicles or 
pedestrians prohibited, but with vehicle parking and cross-flows by pedestrians and motorists permitted); 
Class III (signed bicycle routes that allow cyclists to share streets with vehicles); and Class IV (an 
adjacent bike lane or bikeway that is physically separated from motor vehicle traffic). Pedestrian facilities 
generally include sidewalks, crosswalks, curb ramps, pedestrian signals, and streetscape amenities 
(e.g., benches, tree-lined buffers). 

Rodeo Refinery 

No sidewalks or bicycle lanes are located along San Pablo Avenue in the immediate vicinity of the Rodeo 
Refinery. Cumming Skyway has bicycle lanes, but no sidewalk. Parker Avenue and Willow Avenue have 
bicycle lanes and sidewalks in most areas. Marked crosswalks, pedestrian push buttons, and pedestrian 
signals are provided at all nearby signalized intersections. There are also some Class I trails in the area, 
including the Rodeo Creek Trail and a section of the San Francisco Bay Trail, to the south of Rodeo that 
starts at the west end of Third Street.  

Santa Maria Site 

There are no sidewalks or bicycle lanes in the immediate vicinity of the Santa Maria Site (Google Maps 
2021). Based on aerial imagery, an unpaved road and informal trail exists between the Santa Maria Site 
and sand dunes near Lettuce Lake, providing access to the beach. 

4.13.2.6 Public Transportation 

Rodeo Refinery 

Two major public transit operators—Bay Area Rapid Transit (BART) and Western Contra Costa County 
Transit Authority (WestCAT)—provide service in the study area.  

WestCAT provides local, express, and regional service to the cities of Pinole and Hercules and the 
unincorporated communities of Montalvin Manor, Tara Hills, Bayview, Rodeo, Crockett, and Port Costa 
(WestCAT 2021). WestCAT Route 11 provides service on Willow, San Pablo, and Parker Avenues 
between Hercules and Crockett, passing through Rodeo. As of May 1, 2021, WestCAT Route 11’s Covid-
reduced service operates Monday through Friday with approximately 30- to 60-minute headways between 
about 5:45 a.m. and 9:30 p.m. and less frequently on Saturdays. Routes JR/JL, 11, and 15 and the LYNX 
route operate on Willow Avenue and San Pablo Avenue. The nearest bus stops to the Rodeo Refinery, all 
on WestCAT Route 11, are located on San Pablo Avenue at California Street, adjacent to the main 
entrance to the Rodeo Site, and at the contractors’ parking area farther east.  

BART is a rapid mass transit system providing regional transportation connections to much of the Bay 
Area. North–south, it runs from Richmond to Fremont, and east–west, it runs from Bay Point to the San 
Francisco Airport and Millbrae with several connections in Oakland. The Richmond BART station, about 
9 miles from the Rodeo Refinery, is the closest BART station to the study area and has trains running with 
approximately 30-minute headways between 5:00 a.m. and 9:00 p.m. 
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4.13.2.7 Emergency Access 

The Rodeo Refinery has several temporary/emergency vehicle access entrances on San Pablo Avenue, 
in addition to the main signalized entrance intersection with Refinery Road. Multiple roadways provide 
external access to the Rodeo Site, and internal roadways within the Rodeo Refinery also provide access 
for both general and emergency vehicles. 

Santa Maria Site  

There are no public transit corridors adjacent to the Santa Maria Site, or along State Route 1 in the 
Project area (Google Maps 2021). 

4.13.2.8 Regulatory Setting 

State Authority 

Caltrans is a state agency responsible for the design, construction, maintenance, and operation of the 
California State Highway System, as well as segments of the Interstate Highway System that lie within the 
state’s boundaries. Headquartered in Sacramento, Caltrans is organized into 12 districts. Caltrans 
District 4 in Oakland is responsible for the operation and maintenance of I-80, State Route 4, and other 
state-administered facilities in Contra Costa County, as well as other state-maintained highways in nearby 
counties. Caltrans’ construction practices require temporary traffic control planning “when the normal 
function of the roadway, or a private road open to public travel, is suspended” (Caltrans 2021). 
Specifically, if it is determined that traffic restrictions and detours are needed on, or would affect, state 
highways, a Transportation Management Plan may be required of the Project applicant for approval by 
Caltrans prior to construction. The plan must be prepared in accordance with the California Manual on 
Uniform Traffic Control Devices (Caltrans 2021). In addition, Caltrans requires permits for transporting 
oversized loads and certain materials as well as for construction-related traffic disturbance. 

The Caltrans Guide for the Preparation of Traffic Impact Studies provides consistent guidance for 
Caltrans staff who review local development proposals (Caltrans 2002). This guide also informs local 
agencies about the information needed for Caltrans to analyze the traffic impacts to state highway 
facilities, which include freeway segments, on- or off-ramps, and signalized intersections. 

Local Authority 

Contra Costa County 

Contra Costa Countywide Comprehensive Transportation Plan  

Transportation policies that are currently applicable within Contra Costa County are based on the Contra 
Costa County Comprehensive Transportation Plan (CCTA 2020). That document identifies the criteria for 
analyzing transportation impacts and sets forth plans for future roadway improvements in the county.  

Contra Costa County Transportation Analysis Guidelines 

The Transportation Analysis Guidelines, amended in December 2020, provides guidance for the 
preparation of traffic analyses for projects. The purpose of the document is to establish a uniform 
approach, methodology, and tools to evaluate the transportation impacts on the County transportation 
system that may result from land use projects (Contra Costa County 2020). 

Contra Costa County General Plan 

The purpose of the Transportation and Circulation Element of the Contra Costa County General Plan is to 
“establish transportation goals and policies, and to establish specific implementation measures to assure 
that the transportation system of the County will have adequate capacity to serve planned growth in 
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Contra Costa County through the year 2020” (Contra Costa County 2010). The following policies are 
applicable to the Project: 

• Circulation Phasing and Coordination 

− Policy 5-4: Development shall be allowed only when transportation performance criteria are 
met and necessary facilities and/or programs are in place or committed to the developed 
within a specified period of time. 

• Circulation Safety, Convenience and Efficiency 

− Policy 5-14: Physical conflicts between pedestrians, bicyclists, and vehicular traffic shall be 
minimized. 

− Policy 5-17: Emergency response vehicles shall be accommodated in development of 
project design. 

San Luis Obispo County 

2019 Regional Transportation Plan 

The San Luis Obispo Council of Governments adopted the Final Regional Transportation Plan in 2019 
(San Luis Obispo County Council of Governments 2019), which serves as the “region’s blueprint for a 
transportation system that enhances quality of life and meets the mobility needs of the region’s residents 
and visitors…” Applicable to the proposed Project are the following safety policies: 

• Safety – Improve public safety and security 

− Policy 4.1: Reduce fatalities, serious injuries, and collisions for motorized and non-motorized 
users. 

− Policy 4.2: Reduce congestion and increase safety by improving operations. 

− Policy 4.3: Enhance public safety and security in all modes of transportation.  

4.13.3 Significance Criteria 
According to the CEQA Guidelines Appendix G and Contra Costa County’s Transportation Analysis 
Guidelines (Appendix C), a project would have a significant impact to transportation conditions if it would: 

a. Conflict with a plan, ordinance, or policy establishing measures of effectiveness for the 
performance of the circulation system, including transit, roadway, bicycle, and pedestrian 
facilities; 

b. Conflict with or be inconsistent with CEQA Guidelines Section 15064.3 subdivision (b); 

c. Substantially increase hazards due to a geometric design feature (e.g., sharp curves or 
dangerous intersections) or incompatible uses (e.g., farm equipment); and 

d. Result in inadequate emergency vehicle access.  

In addition to the above-listed criteria, the following criterion, derived from common engineering practice, 
applies to the Project impact analysis: 

• Cause substantial damage or wear of public roadways by increased movement of heavy vehicles. 
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4.13.4 CEQA Baseline 
The baseline traffic operations scenario evaluates the existing conditions with the addition of traffic from 
reasonably foreseeable projects in the area and a general baseline growth in traffic. For this analysis, the 
baseline volumes were developed based on the assumption that Project completion and full occupancy 
would be in 2022 with a conservative assumption that the traffic volumes in the study area would have 
returned to 95 percent of pre-Covid levels at the time of counts in March and April 2021. Based on 
forecasts of the share of the work force that would work from home in the future (i.e., post-COVID), the 
future share is forecast to be 10 percent (versus a 5 percent share pre-COVID) (Institute of Transportation 
Engineers 2020). Based on the traffic volumes on Bay Area freeways, as reported by MTC (2021), and a 
comparison to pre-COVID traffic counts at the study intersections, it was determined that traffic volumes 
in the study area were close to 90 percent of pre-COVID levels. However, to be conservative a 20 percent 
increase was applied to the traffic counts taken in March and April of 2021. The traffic volumes for each of 
the study intersections for the baseline (2022) scenario are shown in Figures 4.13-2a and 4.13-2b. The 
baseline setting also includes the applicable regulatory framework to protect environmental resources, 
which are described above. 

4.13.4.1 Methodology 

The transportation analysis was conducted in accordance with the requirements and methodologies set 
forth by the Circulation Element of the Contra Costa County General Plan, CCTA Congestion 
Management Program, Contra Costa County Transportation Analysis Guidelines, Caltrans, and CEQA. 
Detailed data, raw calculation worksheets and other pertinent raw data for the study area roadways and 
intersections are provided in Appendix F, Transportation Analysis.  

Based on the CEQA Guidelines 15064.3(c), the performance measure used to quantify the environmental 
impacts of a project is the vehicle miles traveled. Level of service analysis no longer constitutes the basis 
of significance determination. Vehicle miles traveled is typically estimated using an area-wide travel 
demand model from a regional transportation agency that calculates the vehicle miles traveled based on 
the number of vehicles multiplied by the typical distance traveled by each vehicle originating from or 
driving to a certain area.  

The California OPR’s 2018 Technical Advisory and Contra Costa County’s Transportation Analysis 
Guidelines include standards for screening the vehicle miles traveled. These standards specify that low 
trip-generating projects that are consistent with the general plan and that “generate or attract fewer than 
110 trips per day” can be presumed to cause a less-than-significant impact under CEQA and would not 
require further analysis of the vehicle miles traveled.  

Employee traffic would not change with implementation of the proposed Project. Therefore, the vehicle 
miles traveled associated with commuter trips would not be increased. Truck traffic related to the refinery 
deliveries and waste byproducts in 2019 was 7,540 roundtrips per year. Truck traffic related to the 
transport of petroleum coke to and from the Carbon Plant Site, which totals 32,673 round trips in 2019, 
would no longer occur. As a result, annual truck round trips under the Project would total approximately 
16,026 truck roundtrips per year. The Project would result in a decrease from approximately 110 
roundtrips per day to and from the Rodeo Refinery as a whole to approximately 44 roundtrips per day to 
and from the Rodeo Refinery. Therefore, the proposed Project would qualify for this screening criteria 
because it is forecast to generate a net reduction of approximately 66 truck trips per day (Contra Costa 
County 2020).  

The analysis of construction and demolition assumes the entire Project would be implemented in one 
phase to identify the potential worst-case traffic effects. If the project is built in phases over time, the 
effects of each phase would be less.  
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4.13.5 Discussion of No Impacts on Transportation and Traffic 
The Pipeline Sites would be cleaned out and decommissioned or sold. No physical changes would occur. 
Their associated maintenance traffic (minimal and periodic) would cease under the Project. Therefore, the 
Pipeline Sites are not further addressed in this section. 

Comparison of the setting and the Project’s characteristics with the significance criteria stated above 
shows that no significant impacts would occur associated with the following criteria: 

a. Would the Project result in a Conflict with a plan, ordinance or policy establishing measures of 
effectiveness for the performance of the circulation system, including transit, roadway, bicycle, 
and pedestrian facilities?  

Operation and maintenance of the Project would not result in increased traffic on any roadway 
segments currently being used by pedestrian, bicycle, or transit facilities in the area, and the use of 
these existing facilities would not increase because Project operation would be accommodated with 
the existing workforce. Therefore, operation and maintenance of the Project would not result in a 
conflict with a plan, ordinance, or policy establishing measures of effectiveness for the performance 
of the circulation system, including transit, roadway, bicycle, and pedestrian facilities. Rail traffic 
would be altered by the Project, but result in a reduction in rail cars overall. Refer to Impact 4.13-3 
for discussion of potential rail impacts. Potential impacts associated with construction and 
demolition are addressed in Impact 4.13-1. At the Santa Maria Site, existing traffic would be 
eliminated at Project completion. Employee commuters using pedestrian, bicycle, and transit 
facilities would no longer be needed. Therefore, no conflict with a plan, ordinance, or policy 
establishing measures of effectiveness for the performance of the circulation system would occur. 
No impact would occur. 

b)  Conflict with or be inconsistent with CEQA Guidelines Section 15064.3 subdivision (b); 

At the Rodeo Refinery, employee traffic would not change with implementation of the proposed 
Project. Therefore, the vehicle miles traveled associated with commuter trips would not be 
increased. Operational traffic at the Santa Maria Site would cease with demolition of refinery 
facilities. No adverse effects on area traffic infrastructure would occur. Therefore, a vehicle miles 
traveled analysis is not required for the Project. No impact would occur. 

c) Substantially increase hazards due to a geometric design feature (e.g., sharp curves or 
dangerous intersections) or incompatible uses (e.g., farm equipment)?  

Phillips 66 does not propose any changes to existing public roadways or to the type of vehicles 
entering and exiting the Rodeo Site. Operation and maintenance activities would be the same as 
those currently existing, but with fewer vehicle trips. The Project could require minor changes in the 
configuration of internal roads at the Rodeo Site, but these changes, if they were to occur, would be 
constructed to operate safely in compliance with established design standards and would not 
affect public roadways or be substantial; however, as part of the permitting process for the Project 
Phillips 66 will need to obtain approvals from the Contra Costa County Public Works Department 
to ensure that any changes to site plans and layouts, including internal roadways, would not 
conflict with the planned road improvement project on San Pablo Avenue adjacent to the Rodeo 
Refinery. Therefore, the Project would not result in a substantial increase in hazards due to a 
geometric design feature or incompatible uses. No impact would occur. 

At the Santa Maria Site, the refinery would cease operation and be demolished. Removal of the 
Santa Maria Refinery would not result in a substantial increase in hazards due to a geometric 
design feature or incompatible uses. No impact would occur. 



Rodeo Renewed Project 
Draft Environmental Impact Report 

October 2021 Transportation and Traffic   4.13-411 

d) Result in inadequate emergency access? 

Sufficient emergency access is determined by factors such as the number of access points, 
roadway width, and proximity to fire stations. The Rodeo Refinery has several temporary 
emergency vehicle access entrances on San Pablo Avenue, in addition to the main signalized 
entrance intersection with Refinery Road. Multiple roadways provide external access to the 
Rodeo Site, and internal roadways within the Rodeo Refinery also provide access for both 
general and emergency vehicles. Because operational truck traffic volumes at the Rodeo 
Refinery would be substantially less than under baseline conditions (44 trucks per day versus 
110 trucks per day) and light-duty vehicular traffic would not increase, the Project would not 
adversely affect emergency access. Therefore, operation and maintenance of the Project at the 
Rodeo Refinery would have no impact on emergency access. Impacts related to construction and 
demolition, including the transitional phase, are addressed in Impact 4.13-1. 

Truck traffic at the Santa Maria Site (approximately 36 trucks per day in 2019) would cease 
completely under the Project. Therefore, once the Project is implemented emergency access 
would not be needed, so no impact would occur. Demolition impacts at the Santa Maria Site are 
discussed in Impact 4.13-1. 

4.13.6 Direct and Indirect Impacts of the Project 
Table 4.13-1 presents a summary of the potential transportation and traffic impacts, as well as 
significance determinations for each impact. 

Table 4.13-1. Summary of Impacts 

Impact 
Significance Determination 

LTS LTSM SU 

Impact 4.13-1. Would the Project result in inadequate emergency vehicle access? 
Project construction/demolition would temporarily increase peak-hour traffic volumes, and could result in 
inadequate emergency vehicle access. 

Rodeo Refinery and Santa Maria Site 

Construction/Demolition, Including Transitional Phasea  ✔  

Impact 4.13-2. Conflict with or be inconsistent with CEQA Guidelines Section 15064.3 subdivision(b)  

Rodeo Refinery 

Operation and Maintenance ✔   

Impact 4.13-3. Would the Project result in a Conflict with a plan, ordinance or policy establishing measures of 
effectiveness for the performance of the circulation system, including transit, roadway, bicycle, and pedestrian 
facilities? 
Operation of the Project would result in potential changes to rail operations. 

Rodeo Refinery 

Operation and Maintenance ✔   

Impact 4.13-4 Cause substantial damage or wear of public roadways by increased movement of heavy vehicles? 

Rodeo Refinery and Santa Maria Site 

Construction/Demolition, Including Transitional Phasea  ✔   

Notes: LTS = Less than significant, no mitigation proposed  
LTSM = Less-than-significant impact with mitigation 
SU = Significant and unavoidable 

a. Transitional phase applies only to Rodeo Refinery 
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IMPACT 4.13-1 

d) Would the Project Result in inadequate emergency access? 

Project construction/demolition would temporarily increase peak-hour traffic volumes, and 
could result in inadequate emergency vehicle access. 

Construction/Demolition: Less-than-significant Impact with Mitigation 
Rodeo Refinery 

The Project would result in truck and employee traffic to and from the Rodeo Site and the Carbon 
Plant during construction/demolition, including the transitional phase. Materials such as concrete, 
structural steel, pipe and fittings, vessels and associated equipment, electrical equipment, insulation 
and construction services equipment (e.g., portable toilets, temporary office trailers for construction 
contractors) would be delivered by truck. Asphalt, steel, and concrete generated by demolition and 
site preparation activities would be transported offsite by truck.  

The Project includes onsite and offsite contractor parking in areas owned and operated by Phillips 66. 
For the offsite area, shuttle buses would be provided to transport workers to and from work sites. The 
weekday work is expected to begin around 7:00 a.m. and end around 4:00 p.m. The construction 
worker arrival peak would occur between 6:30 a.m. and 7:30 a.m., and the departure peak would occur 
between 4:00 p.m. and 5:00 p.m. The intersection operations analysis assumes that the peak hours of 
employee trips coincide with the peak hours of adjacent street traffic to provide a conservative basis 
for the analysis.  

As shown in Table 4.13-2, construction of the Project is expected to employ up to 500 workers at its 
peak, and during this period the hauling of materials could involve up to 20 truck trips (10 round trips) 
per day. With an estimate of approximately 30 vehicle visits per day from vendors, deliveries, and 
other visitors, the Project is forecast to generate up to 1,080 vehicles per day during the peak phase 
of construction. The peak phase for traffic generation is expected to occur for approximately 4 months 
out of the 21-month construction period. As seen in Table 4.13-2, with adjustments to convert the 
trucks into the equivalent number of passenger car trips (passenger car equivalent), the Project is 
forecasted to generate up to 552 trips during the peak hours.  

Table 4.13-2. Peak Project Construction Vehicle Trip Generation 

Trip Generation Component 
Daily  
Vehicle Trips 

PCE  
Rateb 

PCE  
Daily Trips 

PCE Peak  
Hour Tripsc 

Workers 1,000 1.0 1,000 500 

Hauling Trucks 20 2.0 40 4 

Vendors/Other Vehiclesa 60 1.6 96 48 

Totals 1,080  1,136 552 

Source:  Abrams Associates 2021 
Notes: PCE = passenger car equivalent 
a. Vendors and other vehicles are expected to include a mix of pickup trucks, buses, and 18-wheeler trucks. 
b.  The Passenger Car Equivalent (PCE) assumption for trucks is based on recommendations in the Highway Capacity Manual 

and assumes that a portion of the project generated trucks would be empty. 
c. Based on the Mitigation Monitoring Program Reports for previous projects at the refinery, 50% of the employee trips are 

assumed to occur during the peak commute hour. Hauling trucks would be restricted from arriving or leaving during the peak 
commute periods but 10% are assumed to occur the peak hour. 50% of the trips associated with vendors and other vehicles 
were assumed to occur during the peak commute hour. 
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The AM and PM. peak-hour construction-generated trip generation estimates were applied to the 
distribution paths described previously to determine the construction period trip assignment. The 
assigned Project trips were added to the projected baseline AM and PM peak-hour volumes to 
determine Project-specific construction and demolition traffic impacts to study area intersections.  

As shown in Figures 4.13-3a and 4.13-3b, the bulk of construction traffic (92 percent) would occur at 
the study intersections north and east of the Rodeo Site, at Cummings Skyway intersections (study 
locations 2-4). This is consistent with existing Contra Costa County requirement that Rodeo Refinery 
traffic use Cummings Skyway. At those intersections, construction worker commuter traffic to and 
from the contractor parking area would result in additional traffic relative to the existing volumes 
during the peak hours. Those traffic volumes, added to the forecasted 2022 baseline traffic volumes, 
would result in increased delay at the study intersections, but operating conditions would remain 
acceptable (i.e., within county general plan standards) at all study intersections.  

Additional traffic through the intersections south and west of the Rodeo Site (study locations 
5 through 8) would not constitute a substantial increase in relation to existing volumes. The 
forecasted traffic volumes are within the existing capacity of the intersections and would not be 
expected to result in any substantial increases in congestion or delay.  

The presence of additional trucks and heavy equipment movements could potentially affect emergency 
access during construction and demolition. To ensure Project construction and demolition activities 
would not substantially interfere with existing traffic or emergency access in the vicinity of the Rodeo 
Refinery, Mitigation Measure TRA-1 requires that Phillips 66 prepare and implement a Traffic 
Management Plan for review and approval by the County Public Works Department and the Department 
of Conservation and Development, prior to issuance of construction permits. With implementation of an 
approved Traffic Management Plan, potential traffic impacts associated with all phases of construction 
and demolition of the Project would be less than significant. 

 
Figure 4.13-3a. Peak-Hour Construction Traffic, Study Intersections 1–4 
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Figure 4.13-3b. Peak-Hour Construction Traffic, Study Intersections 5–8 

Mitigation Measure TRA-1: Implement a Traffic Management Plan  

Prior to issuance of grading and building permits, Phillips 66 shall submit a Traffic 
Management Plan for review and approval by the Contra Costa County Public Works 
Department. At a minimum the following shall be included: 

• The Traffic Management Plan shall be prepared in accordance with the most current 
California Manual on Uniform Traffic Control Devices, and will be subject to periodic 
review by the Contra Costa County Public Works Department throughout the life of all 
construction and demolition phases.  

• Truck drivers shall be notified of and required to use the most direct route between the 
site and the freeway;  

• All site ingress and egress shall occur only at the main driveways to the Project site; 

• Construction vehicles shall be monitored and controlled by flaggers; 

• If during periodic review the Contra Costa County Public Works Department, or the 
Department of Conservation and Development, determines the Traffic Management Plan 
requires modification, Phillips 66 shall revise the Traffic Management Plan to meet the 
specifications of Contra Costa County to address any identified issues. This may include 
such actions as traffic signal modifications, staggered work hours, or other measures 
deemed appropriate by the Public Works Department.  

• If required, Phillips 66 shall obtain the appropriate permits from Caltrans for the 
movement of oversized or excessive load vehicles on state-administered highways. 
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Santa Maria Site  

The Project would result in truck and employee traffic to and from the Santa Maria Site during 
demolition. Demolition traffic at the Santa Maria Site would consist of up to 36 worker vehicles per 
day and up to 12 pieces of mobile equipment, which would include heavy equipment transporters, 
delivery trucks, and hauling trucks to transport asphalt, steel, and concrete offsite. Based on 
CalEEMod assumptions, the total hauling trips for the entire demolition phase duration are estimated 
to be approximately 730 one-way trips, or approximately 3 one-way trips per day.  

According to a recent EIR for a proposed project at the site (San Luis Obispo County 2015), all of the 
study road segments and intersections in the immediate vicinity of the Santa Maria Site were being 
used at less than 50 percent of capacity. The addition of demolition traffic, particularly when much of 
that traffic would be off-peak under a typical construction schedule, would not represent a substantial 
increase to existing traffic. It is anticipated that demolition impacts would be less than significant. 

Demolition of the Santa Maria Site will undergo its own separate and project-level environmental 
analysis. San Luis Obispo County will be the CEQA Lead Agency for demolition of the Santa Maria 
Refinery because it has the primary discretionary authority to determine whether or how to approve 
demolition and issue required county permits. As part of the permit process, it is expected that San 
Luis Obispo County would require a Construction Traffic Management Plan prior to project approval 
to ensure that demolition traffic would not interfere with traffic on area roads and highways.  

IMPACT 4.13-2 

b. Conflict with or be inconsistent with CEQA Guidelines Section 15064.3 subdivision (b)  

Operation and Maintenance: Less Than Significant, No Mitigation Proposed 
Based on the CEQA Guidelines 15064.3(c), the performance measure used to quantify the 
operational impacts of a project is the vehicle miles traveled. Guidelines for the vehicle miles traveled 
screening specify that low trip generating projects that are consistent with the Contra Costa County 
Transportation Analysis Guidelines (2020) and general plan and “generate or attract fewer than 
110 trips per day” can be presumed to cause a less-than-significant impact under CEQA and would 
not require further vehicle miles traveled analysis. 

Rodeo Refinery 

Worker vehicle traffic associated with equipment changes at the Rodeo Site would not change 
because operation and maintenance would be accommodated by the existing Refinery workforce. 
Therefore, the vehicle miles traveled associated with commuter trips would not be increased. With 
decommissioning of the Carbon Plant all operation and maintenance traffic associated with this 
facility would cease. Truck traffic related to the transport of petroleum coke to and from the Carbon 
Plant Site, which totaled 32,673 round trips in 2019, would no longer occur. Truck traffic related to the 
refinery deliveries and waste byproducts in 2019 was 7,540 roundtrips per year. As a result, annual 
truck round trips under the Project would total approximately 16,026 truck roundtrips per year, a 
decrease from approximately 110 roundtrips per day to approximately 44 roundtrips per day to and 
from the Rodeo Refinery. 

Because the Project would result in a net decrease in vehicular traffic, the Project meets the Contra 
Costa County guidelines for the presumption of a less-than-significant impact on the basis that it 
would generate less than 110 additional vehicle trips. Therefore, a vehicle miles traveled analysis is 
not required for the Project, and the Project would be consistent with CEQA Guidelines Section 
13064.3(b). Impacts of operational traffic would be less than significant.  

Mitigation Measure: None required 
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IMPACT 4.13-3 

a. Would the Project result in a Conflict with a plan, ordinance or policy establishing measures of 
effectiveness for the performance of the circulation system, including transit, roadway, 
bicycle, and pedestrian facilities? 

Operation of the Project would result in potential changes to rail operations. 

Operation and Maintenance: Less Than Significant, No Mitigation Proposed 
Rodeo Refinery 

Project operations would result in an increase in the number of railcars delivered to and from the 
Rodeo Site, although rail traffic at the Carbon Plant would cease. The additional railcars would 
not require additional train trips, but rather would be handled by the existing train traffic on the 
Union Pacific mainline that passes through the Rodeo Site. Trains would no longer travel on the 
branch line to access the Carbon Plant, which would represent a decrease in rail activity on that 
line. Therefore, the Project would not require additional trains or add congestion that could affect 
operation of the existing rail facilities, and impacts would be less than significant. 

 Mitigation Measure: None Required 

IMPACT 4.13-4 

Cause substantial damage or wear of public roadways by increased movement of heavy vehicles? 

Construction/Demolition: Less Than Significant, No Mitigation Proposed 
Rodeo Refinery 

The use of large trucks to transport equipment and material to and from the Project site could affect 
road conditions on haul routes by increasing the rate of road wear and tear. The degree to which this 
impact would occur depends on the roadway design (pavement type and thickness) and the existing 
condition of the road. Freeways, such as I-80, are designed to handle a mix of vehicle types, 
including heavy trucks. Arterial and collector streets, such as Cummings Skyway, San Pablo 
Avenue/Parker Avenue, and Willow Avenue, are likewise designed to handle a mix of vehicle types. 

As shown in Table 4.13-2, peak construction and demolition is expected to occur for approximately 
4 months out of the 21-month construction period. During this period large trucks to transport 
equipment and material, and delivery and hauling trucks would be necessary. This results in 
approximately 20 truck trips per day that would be added to the surrounding street network.  

Relative to the baseline, the Project’s truck traffic generation is minor, and the addition of up to 
20 daily truck trips over a limited period, the Project’s impact relative to roadway wear and tear would 
be less than significant. 

Santa Maria Site 

Demolition truck traffic at the Santa Maria Site would consist of up to 12 pieces of mobile equipment, 
which would include heavy equipment transporters, delivery trucks, and hauling trucks to transport 
asphalt, steel, and concrete offsite. This results in approximately 24 truck trips per day that would be 
added to the surrounding street network.  

It is expected that relative to the baseline, the Project’s truck traffic generation would be minor. The 
addition of up to 24 daily truck trips over a limited period would not be expected contribute to 
substantial roadway wear and tear. The impact would be less than significant. 

Mitigation Measure: None Required 
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4.14 Tribal Cultural Resources 

4.14.1 Introduction 
This section assesses the potential for the Project to result in significant adverse environmental impacts 
related to tribal cultural resources. Discussed are the physical and regulatory setting, the baseline for 
determining environmental impacts, the significance criteria used for determining environmental impacts, 
and potential impacts associated with construction, operation, and maintenance of the Project at the 
Rodeo Refinery. Tribal cultural resources include prehistoric and historic-period archaeological resources, 
and human remains. The Santa Maria Site is addressed to the extent information is available and at a 
qualitative level of discussion. 

The Project also includes the Pipeline Sites—four regional pipelines serving the Santa Maria Site and the 
Rodeo Refinery. The Santa Maria Site is connected to the Rodeo Refinery by approximately 200 miles of 
subterranean pipeline, crossing San Luis Obispo, Santa Barbara, Kern, Kings, Fresno, Merced, 
Stanislaus, San Joaquin, Alameda, and Contra Costa Counties. Phillips 66 proposes to empty and clean 
the pipelines at existing maintenance access points and to decommission or sell them; they would not be 
excavated as part of this Project. No physical changes would occur. Therefore, the Pipeline Sites are not 
further addressed in this section. 

4.14.2 Environmental Setting 

4.14.2.1 Regional Setting 

Rodeo Refinery 

Contra Costa County is part of the San Francisco Bay region, which is within the Coast Ranges 
Geomorphic Province of California, a system of northwest/southeast-trending longitudinal mountain 
ranges and valleys. The Rodeo Site is located on soils classified as Urban Land, a designation applied to 
heavily engineered and developed land that may include imported fill material or stripping of native topsoil 
(NRCS 2012). The remainder of the Rodeo Refinery property, except for the Carbon Plant Site and the 
tank farm, is undeveloped land resembling the native condition.  

Prior to development, native vegetation in the vicinity of the Rodeo Refinery included coastal salt marsh, 
annual grassland, coastal scrub, and riparian woodlands. These habitats supported a variety of plant and 
animal species useful to Native Americans. Fresh water was seasonally available from the Cañada del 
Cierbo and other local streams that carried runoff from the East Bay Hills toward San Pablo Bay.  

Geo-archaeological Context 

The San Francisco Bay Area has undergone dramatic landscape changes since humans began to inhabit 
the region more than 10,000 years ago. Rising sea levels and increased sedimentation into streams and 
rivers are among some of the changes (Helley and Lajoie 1979). In many places, the interfaces between 
older land surfaces and alluvial fans are marked by a well-developed buried soil profile, or paleosol, formed 
from weathering at or near the ground surface during a period of comparative landform stability. Paleosols 
would have been available for human occupation and use prior to subsequent sediment deposition, and in 
such cases have the potential to preserve archeological resources (Meyer and Rosenthal 2007). Because 
human populations have increased since the arrival of the area’s first inhabitants, younger paleosols (late 
Holocene, or from approximately 4,000 years before present [BP]) are more likely to yield archaeological 
resources than older paleosols (early Holocene or Pleistocene, or after approximately 14000 BP). 
Numerous archaeological sites in the Bay Area have been found in this context. 

The Rodeo Refinery is primarily mapped as pre-quaternary deposits of Tierra Loam and Sehorn Clay 
overlying sedimentary bedrock, with little to no alluvial sedimentation overlying these older soils. While 
quaternary-age alluvial sedimentation may have been present along the San Pablo Bay shoreline near 
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the mouth of Cañada del Cierbo, these deposits have been largely graded and/or removed during the 
development of the refinery.  

Prehistoric Context 

Archaeologists have developed individual cultural chronological sequences tailored to the archaeology 
and material culture of each sub-region of California. Each of these sequences is based principally on the 
presence of distinctive cultural traits and stratigraphic separation of deposits. Milliken et al. (2007) provide 
a framework for the interpretation of the San Francisco Bay Area. The authors divided human history in 
California into three broad cultural periods comprising the past 10,000 years: the Early Period, the Middle 
Period, and the Late Period. This scheme uses economic and technological types, socio-politics, trade 
networks, population density, and variations of artifact types to differentiate between cultural periods. 
Economic patterns, stylistic aspects, and regional phases further subdivide cultural periods into shorter 
phases. Evidence of human habitation during a fourth identified cultural period, the Paleoindian Period 
(13500 to 10000 BP), has not yet been discovered in the San Francisco Bay Area. 

During the Lower Archaic phase of the Early Period (10000 to 5500 BP), geographic mobility in the region 
was evident. During the Middle Archaic phase (5500 to 2500 BP), the first cut shell beads and mortar and 
pestle are documented in burials, indicating the beginning of a shift from mobility to sedentism. The Middle 
Period includes the Lower Middle Period or Initial Upper Archaic (2500 to 1570 BP) and the Upper Middle 
Period or Late Upper Archaic (1570 to 950 BP), separated by the “dramatic cultural disruption” of the 
collapse of a trade network. In this period, groups began to establish longer-term base camps in localities 
from which a more diverse range of resources could be exploited. The first rich black middens are recorded 
from this period, and the presence of new artifacts and the occurrence of sites in a wider range of 
environments suggest that the economic base was more diverse. By the Upper Middle Period, mobility was 
being replaced by the development of numerous small villages. During the Initial Late Period (950 to 
450 BP, i.e., up to the arrival of Europeans), social complexity developed toward lifeways of large, central 
villages with resident political leaders and specialized activity sites. Artifacts associated with the period 
include the bow and arrow, small corner-notched projectile points, and a diversity of beads and ornaments.  

Archaeological Research  

The large prehistoric population of the San Francisco Bay region resulted in the creation of a prolific 
archaeological record, with some of the most important sites located in Contra Costa County. The first 
intensive archaeological survey of the region, between 1907 and 1908, recorded nearly 425 “earth 
mounds and shell heaps” (also known as middens) on or near the shoreline of the Bay (Nelson 1909). 
The most notable sites, such as the Emeryville shellmound (CA-ALA-309), the Ellis Landing Site in 
Richmond (CA-CCO-295), and the Fernandez Site in Rodeo Valley (CA-CCO-259), have been 
scientifically excavated (Moratto 1984). Countless others have been lost to urban development. 

Ethnographic Context 

Based on a compilation of ethnographic, historic, and archaeological data, Milliken (1995) describes a 
group known as the Ohlone, who once occupied a large territory from San Francisco Bay in the north to 
the Big Sur and Salinas Rivers in the south. Levy (1978) describes the language group spoken by the 
Ohlone, known as “Costanoan, ” a linguistic term that refers to a larger family of at least eight languages 
of the same Penutian language group (as different as Spanish is from French) spoken by distinct 
sociopolitical groups. Rodeo is in the area that was occupied by speakers of the Huchiun-Aguasto 
language. Villages of Huchiun-Aguasto speakers lined the southeastern corner of San Pablo Bay and the 
south shore of the Carquinez Strait (Milliken 1995). 

Economically, Ohlone engaged in hunting and gathering. Their territory encompassed both coastal and 
open valley environments that contained a wide variety of plant and animal resources. The Huchuin-
Aguasto and their neighbors along the Carquinez Strait caught salmon that were returning to the 
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Sacramento and San Joaquin Rivers to spawn. The Ohlone acknowledged private ownership of goods, 
and village ownership of rights to land and/or natural resources; they appear to have aggressively 
protected their village territories, requiring monetary payment for access rights in the form of clamshell 
beads, and even shooting trespassers if caught. After European contact, Ohlone society was severely 
disrupted by missionization, disease, and displacement.  

The first European expedition into the East Bay occurred in 1772 when Pedro Fages and his party 
explored the east shore of San Francisco Bay up to San Pablo Bay. The Fages expedition encountered 
five villages between the locations of the towns of Rodeo and Crockett. Diarist Juan Crespí reported that 
the villagers welcomed the Spaniards, giving them food and gifts, expressing their desire that the 
Spaniards should come and stay with them. Three years later, the ship San Carlos, tasked with charting 
the bay, encountered many Ohlone and neighboring Coast Miwok villagers (from the Marin County shore) 
who greeted the ship’s longboat and provided food and gifts to the new arrivals (Milliken 1995). 

The Spanish established three missions in the immediate Bay Area between 1776 and 1797. Missions at 
San Jose, Santa Clara, and San Francisco (Mission Dolores) attempted to Christianize the Bay Area 
Ohlone groups, including the Huchuin-Aguasto speakers that lived in the Rodeo vicinity. Mass 
displacements of villagers to the missions were followed almost immediately by catastrophic epidemics of 
European diseases, as well as food shortages, resulting in alarming death rates among the mission 
inhabitants. Subsequent contacts had the unfortunate consequence of spreading the European diseases 
to those villagers who had never left their homes, further devastating the populations of the remaining 
Ohlone villages. Introduced European diseases, a declining birth rate and high infant mortality reduced 
the overall Ohlone population from at least 10,000 (precontact) to approximately 2,000 by 1832, and no 
more than 1,000 by 1852 (Cook 1957). Today, the Ohlone still have a strong presence in the San 
Francisco Bay Area, and are highly interested in their historic and prehistoric past.  

Santa Maria Site 

Geo-archaeological Context 

The Santa Maria Site is located within the coastal plain, along the eastern margin of the Oceano Dune 
complex, and is within the South Coast Ranges physiographic province. Natural History Museum of Los 
Angeles County paleontological records state: “The entire proposed project area has surficial deposits 
composed of older Quaternary dune sands” and “Older Quaternary or even Pliocene deposits probably 
underlie the Quaternary dune sands at relatively shallow depth” (San Luis Obispo County 2015). 

Prehistoric Context 

As stated in the Phillips 66 Rail Spur Extension and Crude Unloading Project Final EIR (San Luis Obispo 
County 2015), the Santa Maria Site lies in what is generally described as the Central Coast Archaeological 
Region, which extends southward from Monterey Bay and includes most of San Luis Obispo County 
(Moratto 1984). This region extends southward from Monterey Bay and includes most of San Luis Obispo 
County. Several chronological sequences have been devised to understand cultural changes within the 
Central Coast Region subsequent to the Paleoindian (ca. 10000 BC) and Milling Stone (ca. 6500–3500 
BC) periods. The Milling Stone period was first described by Wallace as part of his synthesis of earlier 
studies and development of a comprehensive southern California coastal region sequence, a 
chronological scheme that is still widely used today (Wallace 1955, 1978). Initially, Central Coast 
researchers relied on the cultural sequences developed for the San Francisco Bay Area to the north, the 
Central Valley to the east, and the Santa Barbara region to the south. Breschini and Haversat proposed 
the Sur and Monterey Patterns to describe Central Coast occupations dating younger than 5,000 years 
(Breschini and Haversat 1980). Jones and Jones and Waugh presented an integrated central coast 
sequence after the development of cultural resource management in the 1980s and ensuing excavations 
of numerous archaeological sites (Jones et al. 1994; Jones and Waugh 1995). Three periods are 



Rodeo Renewed Project 
Draft Environmental Impact Report 

4.14-422   Tribal Cultural Resources October 2021 

presented in their prehistoric sequence subsequent to the Milling Stone period: Early, Middle, and Late 
periods. More recently, Jones and Ferneau updated the sequence following the Milling Stone period as 
follows: Early, Early-Middle Transition, Middle, Middle-Late Transition, and Late periods (Jones and 
Ferneau 2002). It has become apparent that the archaeology of the Central Coast Region subsequent to 
the Milling Stone period is distinct from that of the Bay Area and Central Valley, although the region has 
more in common with the Santa Barbara Channel area during the Middle and Middle-Late Transition 
periods, but few similarities during the Late period (Jones and Ferneau 2002). 

Ethnographic Context 

The Santa Maria Site was historically occupied by the northernmost subdivision of the Chumash, the 
Obispeño (Gibson 1983; Kroeber 1925). Chumash refers to the entire linguistic and ethnic group of 
societies that occupied the coast between San Luis Obispo and northwestern Los Angeles County, 
including the Santa Barbara Channel Islands, and inland to the western edge of the San Joaquin Valley.  

European influence began in the 1770s with the establishment of the Spanish missions and the 
introduction of ranching and agriculture. As in Contra Costa County, the effect of mission influence upon 
local native populations in San Luis Obispo County was devastating; in addition to the ravages of 
European diseases, the increase in agriculture and the spread of grazing livestock into their collecting and 
hunting areas made maintaining traditional lifeways increasingly difficult. Although most Chumash 
eventually submitted to the Spanish and were incorporated into the mission system, some refugees 
escaped into the interior regions of the state to live with other tribes. With the secularization of mission 
lands after 1834, traditional Chumash lands were distributed among grants to private owners. Only in the 
area of Mission Santa Barbara and Mission San Fernando del Rey were several small ranchos granted to 
neophytes of those missions, providing secure homes and gardens for a few people.  

Most Chumash managed to maintain a presence in the area into the early twentieth century as cowboys, 
farm hands, and town laborers. The Catholic Church provided some land near Mission Santa Ynez for ex-
neophytes. This land eventually was deeded to the US government in 1901 as a 127-acre reservation and 
is the sole Chumash reservation. Since the 1970s, Chumash descendants living in the City of Santa 
Barbara and the rural areas of San Luis Obispo, Santa Barbara, and Ventura counties have formed social 
and political organizations to aid in cultural revitalization, to protect sacred areas and archaeological sites, 
and to petition for federal recognition. Today, the Santa Ynez Band of Chumash Indians is the only 
federally recognized Chumash tribe (San Luis Obispo County 2015). 

4.14.2.2 Local Setting 

Rodeo Refinery 

A records search was conducted for a previous project at the Rodeo Refinery at the NWIC of the 
California Historical Resources Information System at Sonoma State University on September 6, 2012 
(File No. 12-0246). The purpose of the records search was to determine whether known cultural 
resources have been recorded within or adjacent to the Rodeo Refinery and to assess the likelihood for 
unrecorded cultural resources to be present based on historical references and the distribution of nearby 
sites. That records search is described in detail in Contra Costa County (2013).  

In addition, as required by CEQA and Assembly Bill 52 (refer to Section 4.14.2.3, Regulatory Setting), 
Contra Costa County submitted a request for formal consultation to the Wilton Rancheria on 
October 21, 2020 (Contra Costa County 2020). Mariah Mayberry of the Wilton Rancheria responded on 
October 25, 2020, requesting consultation. Based on discussion between Contra Costa County and the 
Wilton Rancheria it was agreed that inclusion of four mitigation measures into the EIR for the Project will 
satisfy the consultation requirements under AB 52 (Wilton Rancheria, pers. comm. 2020). Refer to 
Section 4.14.6, Direct and Indirect Impacts of the Proposed Project.  
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The records research identified five prehistoric shell mounds (most with documented human burials) that 
have been recorded within or adjacent to the Rodeo Refinery (Table 4.14-1). Four of those sites are east 
of I-80, outside the Rodeo Site, although Rosenthal (2007) suggests that sites CCO-254 and CCO-255 
could actually be in nearby Cañada de Cierbo, entirely outside the Rodeo Refinery. Only one resource, 
CA-CCO-257, has been reported in the immediate vicinity of a Project component (i.e., the rail facility), 
but that resource was removed in the early development of the Rodeo Refinery. The records search also 
identified four research reports that described activities within the Rodeo Refinery near Project 
components, and all four reports yielded negative results. An archaeological field survey of the Rodeo 
Refinery was conducted in 2006 for a previous project at the Rodeo Refinery (Contra Costa County 
2006). Because that and other previous cultural resource surveys have had negative results within the 
areas of the Project component sites, and because the ground surface in these areas has been 
thoroughly graded, filled, and paved or built on during the various stages of refinery development, a 
pedestrian field survey for the Project would not be an effective way of identifying and evaluating cultural 
resources, and no field survey was conducted.  

Table 4.14-1. Identified Cultural Resources within or Adjacent To Rodeo Refinery 

Primary 
Number Trinomial Age Description Comments Location 

P-07-000135 CA-CCO-254 Prehistoric Shellmound site 
with human burials 

“…main central 
portion of the 
mound has been 
removed.” (Nelson 
1909) 

East of I-80 

P-07-000136 CA-CCO-256 Prehistoric Shellmound site “Some hauling 
from the place has 
been done leaving 
2-4 ft. exposures.” 
(Nelson 1909) 

East of I-80 

P-07-000137 CA-CCO-257 Prehistoric Shellmound site 
with human burials 

“The site is at 
present occupied 
by the Union Oil 
Refinery…The last 
of the material was 
removed within the 
past year to give 
place for some oil 
tanks.” (Nelson 
1909) 

~1,000 feet east of 
railcar facility 

P-07-000318 CA-CCO-547 Prehistoric Shellmound site 
with human 
remains 

“Surrounding area 
has been modified 
by Freeway.” 
(Elsasser 1957) 

East of I-80 

P-07-000439 CA-CCO-255 Prehistoric Shellmound site 
with human 
remains 

“…presents a very 
uneven surface as 
a result of the 
removal of material 
through 20 years 
past.” (Nelson 
1909) 

East of I-80 

Source:  Contra Costa County 2013; Northwest Information Center 2012 
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Santa Maria Site 

A records search conducted for a previous project at the Santa Maria Site identified one prehistoric 
archeological resource in the immediate area of the site. That resource, CA-SLO-1190, consists of marine 
shell, lithic artifacts and debitage, fire affected rock (i.e., hearth stones), and midden soil, and is located 
the undeveloped eastern portion of the Santa Maria Refinery property, approximately 0.75 mile from the 
Santa Maria Site; none of the resource is within the Santa Maria Site (San Luis Obispo County 2015). 

4.14.2.3 Regulatory Setting 

Federal Authority 

Section 106 of the National Historic Preservation Act of 1966  

Section 106 requires that every federal agency “take into account” how each of its undertakings could 
affect historic properties. Historic properties are districts, sites, buildings, structures, traditional cultural 
properties, and objects significant in American history, architecture, engineering, and culture that are 
eligible for or listed in the National Register. Historic properties are resources listed on or eligible for 
listing on the National Register (36 CFR Sections 800.16(l)(1)). A property may be listed in the National 
Register if it meets criteria provided in the National Register regulations (36 CFR Section 60.4). For more 
detailed discussion refer to Section 4.5, Cultural Resources.  

Properties of traditional religious and cultural importance to Native Americans are considered under 
Section 101(d)(6)(A) of the National Historic Preservation Act (as amended). Other pertinent federal laws 
include the Archaeological Data Preservation Act of 1974, the American Indian Religious Freedom Act of 
1978, the Archaeological Resources Protection Act of 1979, and the Native American Graves Protection 
and Repatriation Act of 1990, among others. 

Native American Heritage Commission and Tribal Consultation 

Consultation is required with the NAHC, the local Native American community, the State Historic 
Preservation Office, and any persons or organizations that know and/or are interested in cultural resources 
(e.g., traditional use areas and places of traditional or cultural significance) that could be impacted or 
affected by the Proposed Project.  

State Authority 

California Environmental Quality Act and Assembly Bill 52 

Effective July 1, 2015, CEQA was revised to include early consultation with California Native American 
tribes and consideration of Tribal Cultural Resources (TCRs). These changes were enacted through AB 52. 
By including TCRs early in the CEQA process, AB 52 intends to ensure that local and Tribal governments, 
public agencies, and project proponents would have information available, early in the project planning 
process, to identify and address potential adverse impacts to TCRs. CEQA now establishes that a “project 
with an effect that may cause a substantial adverse change in the significance of a TCR is a project that 
may have a significant effect on the environment” (PRC Section 21084.2).  

To help determine whether a project may have such an adverse effect, the PRC requires a lead agency to 
consult with any California Native American tribe that requests consultation and is traditionally and 
culturally affiliated with the geographic area of a proposed project. The consultation must take place prior 
to the determination of whether a negative declaration, mitigated negative declaration, or EIR is required 
for a project (PRC Section 21080.3.1). Consultation must consist of the lead agency providing formal 
notification, in writing, to the tribes that have requested notification or proposed projects within their 
traditionally and culturally affiliated area.  
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If the tribe wishes to engage in consultation on the project, the tribe must respond to the lead agency 
within 30 days of receipt of the formal notification. Once the lead agency receives the tribe’s request to 
consult, the lead agency must then begin the consultation process within 30 days. As noted above, 
Mariah Mayberry of the Wilton Rancheria responded on October 25, 2020, requesting consultation. Based 
on discussion between Contra Costa County and the Wilton Rancheria it was agreed that inclusion of four 
mitigation measures into the EIR for the Project will satisfy the consultation requirements under AB 52 
(Wilton Rancheria, pers. comm. 2020). 

California Native American Graves Protection and Repatriation Act 

The California Native American Graves Protection and Repatriation Act of 2001 is the state repatriation 
policy for Native American remains 

California Register of Historical Resources 

The California Register is “an authoritative listing and guide to be used by State and local agencies, 
private groups, and citizens in identifying the existing historical resources of the State and to indicate 
which resources deserve to be protected, to the extent prudent and feasible, from substantial adverse 
change” (PRC Section 5024.1[a]). Criteria eligibility to the California Register are based on National 
Register criteria (PRC Section 5024.1[b]). Certain resources are determined by the statute to be 
automatically included in the California Register, including California properties formally determined 
eligible for, or listed in the National Register. 

In order for a resource to meet the criteria for listing in the California Register, it must satisfy all of the 
following three provisions: 

1. It meets one or more of the following four criteria of significance (PRC 5024.1[c] and CEQA 
Guidelines 15064.5): 

2. the resource “is associated with events that have made a significant contribution to the broad 
patterns of California’s history and cultural heritage;” 

3. the resource “is associated with the lives of persons important in our past;” 

4. the resource “embodies the distinctive characteristics of a type, period, region, or method of 
construction, or represents the work of an important creative individual, or possesses high artistic 
values;” or 

5. the resource “has yielded, or may be likely to yield information important in prehistory or history” 
(this criterion applies primarily to archaeological sites). 

6. The resource retains sufficient integrity to be recognizable as a historical resource and to convey 
its significance; and 

7. It is fifty years old or older (except where it can be demonstrated that sufficient time has passed 
to understand the historical importance of the resource). 

California Health and Safety Code 

The Project is also subject to the provisions of the California Health and Safety Code with respect to the 
discovery of human remains. Health and Safety Code Section 7050.5 states that “Every person who 
knowingly mutilates or disinters, wantonly disturbs, or willfully removes any human remains in or from any 
location other than a dedicated cemetery without authority of law is guilty of a misdemeanor, except as 
provided in Section 5097.99 of the Public Resources Code.”  

The measures outlined in Section 7050.5 of the Health and Safety Code and Section 5097.98 of the PRC 
are considered standard mitigation measures implemented in the event of an accidental discovery of 
human remains during excavation activities.  
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Local Authority 

Contra Costa County General Plan 

The Open Space Element of the Contra Costa County General Plan (Contra Costa County 2010) 
provides a general overview of cultural resources in the County, and includes an archaeological sensitivity 
map for planning purposes. The Rodeo Refinery is in an area of that map described as “Largely 
urbanized areas and publicly owned lands excluded from archaeological sensitivity survey. However, 
there are also significant archaeological resources within this area.” A portion of the map immediately 
adjacent to the northeast of the refinery is designated as “Extremely sensitive area (known archaeological 
sites),” due to the documented presence of multiple prehistoric/ethnohistoric period shell middens along 
the edge of San Pablo Bay and the Carquinez Strait.  

The general plan also contains goals and policies related to the protection of cultural resources. The goal 
and policy that could be applicable to the Project are Goal 9-31 (To identify and preserve important 
archaeological and historic resources within the County) and Policy 9-32 (Areas which have identifiable 
and important archaeological or historic significance shall be preserved for such uses, preferably in 
public ownership).  

San Luis Obispo County General Plan 

The San Luis Obispo County CZLUO includes ordinance requirements for the protection of known cultural 
resources, and implementation of mitigation measures to minimize potential impacts to known and 
unknown resources. In addition to San Luis Obispo County General Plan and ordinance requirements, 
Coastal Plan Policies include policies for the protection of cultural resources consistent with the 
requirements of the California Coastal Act (1976). 

4.14.3 Significance Criteria 
Based on CEQA Guidelines Section 15064.5 and CEQA Guidelines Appendix G, a project would cause 
adverse impacts to tribal cultural resources if it would: 

Cause a substantial adverse change in the significance of a tribal cultural resource, defined in Public 
Resources Code § 21074 as either a site, feature, place, cultural landscape that is geographically 
defined in terms of the size and scope of the landscape, sacred place, or object with cultural value 
to a California Native American tribe, and that is:  

a. Listed or eligible for listing in the California Register of Historical Resources, or in a local register 
of historical resources as defined in Public Resources Code § 5020.1(k), or;  

b. A resource determined by the lead agency, in its discretion and supported by substantial 
evidence, to be significant pursuant to criteria set forth in subdivision (c) of Public Resources 
Code § 5024.1. In applying the criteria set forth in subdivision (c) of Public Resource Code § 
5024.1, the lead agency shall consider the significance of the resource to a California Native 
American tribe. 

CEQA Guidelines Section 15064.5(a)(3) provides standards for determining what constitutes a 
“substantial adverse change” that must be considered a significant impact on historical resources. 
In addition, a resource included on a local register of historical resources, as defined by PRC 
Section 5020.1(k) or identified as significant in a historical resource survey meeting the 
requirements of PRC Section 5024.1(g), shall be presumed to be culturally significant. 
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4.14.4 CEQA Baseline 
Baseline conditions reflect the 2019 operation and maintenance of the Rodeo Refinery and Santa Maria Site 
as petroleum refineries, including operation and maintenance activities. The baseline setting also includes 
the applicable regulatory framework to protect environmental resources, which are described above. 

4.14.5 Approach to Analysis 
Under existing law, environmental documents must not include information about the locations of an 
archaeological site or sacred lands or any other information that is exempt from public disclosure 
pursuant to the Public Records Act. TCRs are also exempt from disclosure. CEQA defines the term “tribal 
cultural resource” as either of the following:  

(1) Sites, features, places, cultural landscapes, sacred places, and objects with cultural value to a 
California Native American tribe that are either of the following:  

(A) Included or determined to be eligible for inclusion in the California Register of Historical 
Resources.  

(B) Included in a local register of historical resources as defined in subdivision (k) of [PRC] 
Section 5020.1.  

(2) A resource determined by the lead agency, in its discretion and supported by substantial 
evidence, to be significant pursuant to criteria set forth in subdivision (c) of [PRC] Section 5024.1.  

In addition, continuing operation and maintenance of the Rodeo Refinery does not involve any new 
activities or ground disturbance that could affect tribal cultural resources. Therefore, operation and 
maintenance impacts associated with the Rodeo Refinery are not further addressed, and the focus of 
analysis is on construction of new facilities and demolition impacts.  

The transitional phase of the Project does not involve activities that would be affect tribal cultural 
resources above that identified for construction/demolition impacts. Therefore, the transitional phase is 
not further addressed. 

4.14.6 Direct and Indirect Impacts of the Proposed Project 
Direct impacts result from land modification directly and immediately caused by the construction, 
operation, or maintenance of a facility. Indirect impacts also occur as a result of a specific project, but do 
not result from intentional ground disturbance. Common indirect impacts include erosion, vibration, 
unauthorized artifact collecting, and vandalism. The proposed Project entails ground disturbance 
construction and demolition activities at the Rodeo Refinery and Santa Maria Site.  

Table 4.14-2 presents a summary of the potential tribal cultural resources impacts, as well as significance 
determinations for each impact.  
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Table 4.14-2. Summary of Impacts 

Impact 
Significance Determination 

LTS LTSM SU 

Impact 4.14-1. Would the Proposed Project cause a substantial adverse change in the significance of a tribal 
cultural resource, defined in PRC Section 21074 as either a site, feature, place, cultural landscape that is 
geographically defined in terms of the size and scope of the landscape, sacred place, or object with cultural value 
to a California Native American tribe, and that is:  

a. Listed or eligible for listing in the California Register of Historical Resources, or in a local register of historical 
resources as defined in PRC Section 5020.1(k)? 

b. A resource determined by the lead agency, in its discretion and supported by substantial evidence, to be 
significant pursuant to criteria set forth in subdivision (c) of PRC Section 5024.1. In applying the criteria set 
forth in subdivision (c) of PRC Section 5024.1, the lead agency shall consider the significance of the resource 
to a California Native American tribe.)? 

Rodeo Refinery and Santa Maria Site  

Construction/Demolition including Transitional Phasea  ✔  

Notes: LTS = Less than significant, no mitigation proposed  
LTSM = Less-than-significant impact with mitigation 
SU = Significant and unavoidable 

a. Transitional phase applies only to Rodeo Refinery 

IMPACT 4.14-1 

Would the Proposed Project cause a substantial adverse change in the significance of a tribal 
cultural resource, defined in PRC Section 21074 as either a site, feature, place, cultural landscape 
that is geographically defined in terms of the size and scope of the landscape, sacred place, or 
object with cultural value to a California Native American tribe, and that is:  

a. Listed or eligible for listing in the California Register of Historical Resources, or in a 
local register of historical resources as defined in PRC Section 5020.1(k)? 

b. A resource determined by the lead agency, in its discretion and supported by 
substantial evidence, to be significant pursuant to criteria set forth in subdivision 
(c) of PRC Section 5024.1. In applying the criteria set forth in subdivision (c) of PRC 
Section 5024.1, the lead agency shall consider the significance of the resource to a 
California Native American tribe? 

Construction/Demolition: Less-than-Significant Impact with Mitigation 
Rodeo Refinery 

The Project components at the Rodeo Refinery, including existing equipment to be repurposed and 
new equipment, are in an area that has been a developed part of the refinery for decades. One 
prehistoric archaeological site (CA-CCO-257) that would represent a tribal cultural resource has been 
previously recorded in the general vicinity of the rail loading facility. Recorded by Nelson in 1909, the 
site was at that time already largely removed and built upon by the original Union Oil Company 
Refinery. Subsequent researchers (Nelson 1998; Tremaine 2000) have found only inconclusive 
evidence of the site during monitoring projects for utilities construction, including: in 2000, 
archaeological monitors found small bits of shell in a highly disturbed context approximately 
1,000 feet from the location of the proposed rail unloading element of the Project.  

Although CA-CCO-257 has not been evaluated for its eligibility for the California Register, any 
remaining intact deposits could potentially meet the CEQA definition of a historical resource. 
Additionally, construction activities for other Project components could unearth previously unknown 
archaeological sites that are not visible on the ground surface. Although this scenario is very unlikely 
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given the extreme disturbance of the native soils on the Rodeo Site (including the placement of up to 
15 feet of imported fill), pockets of intact buried cultural remains could still exist. The impact would be 
considered potentially significant. However, with implementation of Mitigation Measures TCR-1, 
TCR-2, TCR-3, TCR-4 construction- and demolition-related impacts to previously unknown tribal 
cultural resources would be less than significant.  

Santa Maria Site 

A records search of the Santa Maria Site identified one prehistoric archeological resource in the 
immediate area. That resource, CA-SLO-1190, consists of marine shell, lithic artifacts and debitage, 
fire affected rock (i.e., hearth stones), and midden soil, and is located at the undeveloped eastern 
edge of the Santa Maria Refinery, approximately 0.75 mile from the Santa Maria Site; none of the 
resource is within the Santa Maria Site (San Luis Obispo County 2015). Demolition activities would 
not, therefore, affect this known resource. Consultation was conducted with the NAHC for a previous 
project that was never implemented; however, that analysis resulted in a series of measures to 
protect the resource in the event of disturbance. Because the project was not constructed, the 
resource is still in place. 

Demolition activities could, however, unearth previously unknown archaeological sites that are not 
visible on the ground surface. Although this scenario is very unlikely given the extreme disturbance of 
the native soils, pockets of intact buried cultural remains could still exist. The impact would be 
considered potentially significant. However, with implementation of Mitigation Measures TCR-1 
through TCR-4, construction- and demolition-related impacts to previously unknown tribal cultural 
resources would be less than significant. 

Mitigation Measure TCR-1:  Awareness Training 

• A consultant and construction worker tribal cultural resources awareness brochure and 
training program for all personnel involved in project implementation shall be developed 
by Phillips 66 in coordination with interested Native American Tribes (i.e. Wilton 
Rancheria). The brochure will be distributed and the training will be conducted in 
coordination with qualified cultural resources specialists and Native American 
Representatives and Monitors from culturally affiliated Native American Tribes before 
any stages of project implementation and construction activities begin on the Project 
site. The program will include relevant information regarding sensitive tribal cultural 
resources, including applicable regulations, protocols for avoidance, and consequences 
of violating state laws and regulations. The worker cultural resources awareness 
program will also describe appropriate avoidance and minimization measures for 
resources that have the potential to be located on the Project site and will outline what to 
do and whom to contact if any potential archaeological resources or artifacts are 
encountered. The program will also underscore the requirement for confidentiality and 
culturally-appropriate treatment of any find of significance to Native Americans and 
behaviors, consistent with Native American Tribal values. 

Mitigation Measure TCR-2:  Monitoring 

To minimize the potential for destruction of or damage to existing or previously undiscovered 
burials, archaeological and tribal cultural resources and to identify any such resources at the 
earliest possible time during project-related earthmoving activities, Phillips 66 and its construction 
contractor(s) will implement the following measures: 

• Paid Native American monitors from culturally affiliated Native American Tribes will be 
invited to monitor the vegetation grubbing, stripping, grading or other ground-disturbing 
activities in the project area to determine the presence or absence of any cultural 
resources. Native American representatives from cultural affiliated Native American 
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Tribes act as a representative of their Tribal government and shall be consulted before 
any cultural studies or ground-disturbing activities begin. 

• Native American representatives and Native American monitors have the authority to 
identify sites or objects of significance to Native Americans and to request that work be 
stopped, diverted or slowed if such sites or objects are identified within the direct impact 
area. Only a Native American representative can recommend appropriate treatment of 
such sites or objects. 

• If buried cultural resources, such as chipped or ground stone, historic debris, building 
foundations, or bone, are discovered during ground-disturbing activities, work will stop in 
that area and within 100 feet of the find until an archaeologist who meets the Secretary 
of the Interior’s qualification standards can assess the significance of the find and, if 
necessary, develop appropriate treatment measures in consultation with the Caltrans, 
the State Historic Preservation Office, and other appropriate agencies. Appropriate 
treatment measures may include development of avoidance or protection methods, 
archaeological excavations to recover important information about the resource, 
research, or other actions determined during consultation. 

• In accordance with the California Health and Safety Code, if human remains are 
uncovered during ground disturbing activities, the construction contractor or the County, 
or both, shall immediately halt potentially damaging excavation in the area of the burial 
and notify the County coroner and a qualified professional archaeologist to determine 
the nature of the remains. The coroner shall examine all discoveries of human remains 
within 48 hours of receiving notice of a discovery on private or state lands, in accordance 
with Section 7050(b) of the Health and Safety Code. If the coroner determines that the 
remains are those of a Native American, they shall contact the NAHC by phone within 24 
hours of making that determination (Health and Safety Code Section 7050[c]). After the 
coroner’s findings are presented, the County, the archaeologist, and the NAHC-
designated MLD shall determine the ultimate treatment and disposition of the remains 
and take appropriate steps to ensure that additional human interments are not disturbed. 

Mitigation Measure TCR-3: Inadvertent Discoveries 

• Phillips 66 shall develop a standard operating procedure, or ensure any existing 
procedure, to include points of contact, timeline and schedule for the project so all 
possible damages can be avoided or alternatives and cumulative impacts properly 
accessed.  

• If potential tribal cultural resources, archaeological resources, other cultural resources, 
articulated, or disarticulated human remains are discovered by Native American 
Representatives or Monitors from interested Native American Tribes, qualified cultural 
resources specialists or other Project personnel during construction activities, work will 
cease in the immediate vicinity of the find (based on the apparent distribution of cultural 
resources), whether or not a Native American Monitor from an interested Native 
American Tribe is present. A qualified cultural resources specialist and Native American 
Representatives and Monitors from culturally affiliated Native American Tribes will 
assess the significance of the find and make recommendations for further evaluation and 
treatment as necessary. These recommendations will be documented in the project 
record. For any recommendations made by interested Native American Tribes which are 
not implemented, a justification for why the recommendation was not followed will be 
provided in the project record. 
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• If adverse impacts to tribal cultural resources, unique archeology, or other cultural 
resources occurs, then consultation with Wilton Rancheria regarding mitigation 
contained in the Public Resources Code sections 21084.3(a) and (b) and CEQA 
Guidelines section 15370 should occur, in order to coordinate for compensation for the 
impact by replacing or providing substitute resources or environments. 

Mitigation Measure TCR-4: Avoidance and Preservation  

Avoidance and preservation in place is the preferred manner of mitigating impacts to tribal 
cultural resources and shall be accomplished by several means, including: 

• Planning construction to avoid tribal cultural resources, archaeological sites and/ or other 
resources; incorporating sites within parks, green-space or other open space; covering 
archaeological sites; deeding a site to a permanent conservation easement; or other 
preservation and protection methods agreeable to consulting parties and regulatory 
authorities with jurisdiction over the activity. Recommendations for avoidance of cultural 
resources will be reviewed by the CEQA lead agency representative, interested Native 
American Tribes and the appropriate agencies, in light of factors such as costs, logistics, 
feasibility, design, technology and social, cultural and environmental considerations, and 
the extent to which avoidance is consistent with project objectives. Avoidance and design 
alternatives may include realignment within the project area to avoid cultural resources, 
modification of the design to eliminate or reduce impacts to cultural resources or 
modification or realignment to avoid highly significant features within a cultural resource. 
Native American Representatives from interested Native American Tribes will be allowed 
to review and comment on these analyses and shall have the opportunity to meet with the 
CEQA lead agency representative and its representatives who have technical expertise to 
identify and recommend feasible avoidance and design alternatives, so that appropriate 
and feasible avoidance and design alternatives can be identified.  

• If the resource can be avoided, the construction contractor(s), with paid Native American 
monitors from culturally affiliated Native American Tribes present, will install protective 
fencing outside the site boundary, including a buffer area, before construction restarts. 
The construction contractor(s) will maintain the protective fencing throughout 
construction to avoid the site during all remaining phases of construction. The area will 
be demarcated as an “Environmentally Sensitive Area.” Native American representatives 
from interested Native American Tribes and the CEQA lead agency representative will 
also consult to develop measures for long term management of the resource and routine 
operation and maintenance within culturally sensitive areas that retain resource integrity, 
including tribal cultural integrity, and including archaeological material, Traditional 
Cultural Properties and cultural landscapes, in accordance with state and federal 
guidance including National Register Bulletin 30 (Guidelines for Evaluating and 
Documenting Rural Historic Landscapes), Bulletin 36 (Guidelines for Evaluating and 
Registering Archaeological Properties), and Bulletin 38 (Guidelines for Evaluating and 
Documenting Traditional Cultural Properties); National Park Service Preservation Brief 
36 (Protecting Cultural Landscapes: Planning, Treatment and Management of Historic 
Landscapes) and using the Advisory Council on Historic Preservation’s Native American 
Traditional Cultural Landscapes Action Plan for further guidance. Use of temporary and 
permanent forms of protective fencing will be determined in consultation with Native 
American representatives from interested Native American Tribes. 
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4.15 Wildfire 

4.15.1 Introduction 
This section assesses the potential for the Project to result in significant adverse environmental impacts 
related to fire hazards and wildfires. Discussed are the physical and regulatory settings, the baseline for 
determining environmental impacts, the significance criteria used for determining environmental impacts, 
and potential impacts associated with the construction, demolition, including the transitional phase, and 
operation and maintenance at the Rodeo Refinery and Santa Maria Site.  

The Project also includes the Pipeline Sites—four regional pipelines serving the Santa Maria Site and the 
Rodeo Refinery. The Santa Maria Site is connected to the Rodeo Refinery by approximately 200 miles of 
subterranean pipeline, crossing San Luis Obispo, Santa Barbara, Kern, Kings, Fresno, Merced, 
Stanislaus, San Joaquin, Alameda and Contra Costa Counties. Phillips 66 proposes to empty and clean 
the pipelines at existing maintenance access points and to decommission or sell them; they would not be 
excavated as part of this Project. No physical changes would occur. Therefore, the Pipeline Sites are not 
further addressed in this section. 

4.15.2 Environmental Setting 

4.15.2.1 Regional Setting 

Contra Costa County 

The Rodeo Refinery is in an unincorporated area of northwestern Contra Costa County. The Rodeo 
Refinery encompasses approximately 1,100 acres of land near the community of Rodeo and adjoins the 
shore of San Pablo Bay. Land uses in the region include extensive undeveloped land characterized by 
grasslands, scrub, and small pockets of trees, and a patchwork of developed areas including low-density 
and medium density residential, industrial and commercial uses.  

San Luis Obispo County 

The Santa Maria Site is in an unincorporated area of southern San Luis Obispo County just south of the 
City of Nipomo. Land uses in the region include extensive undeveloped land characterized by grasslands, 
scrub, and sand dunes, and, to the north and east, developed areas including low-density and medium 
density residential and commercial uses.  

4.15.2.2 Local Setting 

Rodeo Refinery 

The Rodeo Refinery is in the Rodeo-Hercules Fire Protection Area (Contra Costa County 2010). The 
Rodeo Site, where construction and operation of the Project would occur, is the 495-acre active area west 
of I-80 where the Rodeo Refinery’s facilities and equipment are located; the remaining 600+ acres of the 
Rodeo Refinery comprise undeveloped land and small developed areas that include the Carbon Plant and 
tank farm. According to CAL FIRE (2020), the Rodeo Site is in a CAL FIRE Local Responsibility Area, but 
the portion of the Rodeo Refinery east of I-80 where the Carbon Plant is located is in a moderate to high 
fire hazard severity zone in a CAL FIRE State Responsibility Area.  

Santa Maria Site 

The Project Site currently receives fire protection and paramedic service from CAL FIRE, a California state 
agency that functions as the San Luis Obispo County Fire Department under a contract with the County. Fire 
Station #22 (Mesa Fire Station) at 2391 Willow Road in Arroyo Grande, less than 0.5 mile away from the 
steam methane reformer, is the jurisdictional station (“first in”) for the Project Site and has a 5-minute 
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response time. Station 22 staffs up to 25 firefighter personnel, including one Fire Captain, one Fire Apparatus 
Engineer, two licensed paramedics, and 25 paid call firefighters dispatched via radio pager (CAL FIRE 2021). 
The next closest station to the Project Site is Fire Station #20 (Nipomo Fire Station) at 450 Pioneer Avenue in 
Nipomo, which is approximately 8 miles away and has an eight-minute response time. Station 20 staffs up to 
25 firefighter personnel, including one Fire Captain, one Fire Apparatus Engineer, two licensed paramedics, 
and 25 paid call firefighters dispatched via radio pager (CAL FIRE 2021).  

The Santa Maria Site consists of approximately 240 developed acres, containing refinery equipment, 
storage tanks, and buildings, and another approximately 1360 acres of undeveloped grassland and scrub. 
Adjacent uses are largely agriculture and open space. The Santa Maria Site is in a high fire hazard 
severity zone of a State Responsibility Area (CAL FIRE 2020). 

4.15.2.3 Regulatory Setting 

State of California Regulations and Policy 

Defensible Space for Fire Protection 

State of California regulations regarding defensible space requirements are contained in PRC Section 4291 
and California Government Code Section 51182. The PRC primarily directs the creation of defensible space 
in State Responsibility Areas, while the California Government Code sets the fuel-treatment requirements in 
local responsibility areas that are designated as very high hazard severity zones. Both codes generally 
include a requirement to maintain defensible space of 100 feet from each side and from the front and rear of 
structures but not beyond the property line except under specific circumstances. 

State Board of Forestry and Fire Protection – 2018 Strategic Fire Plan 

The Board of Forestry and Fire Protection (Board) developed and adopted the Strategic Fire Plan 
pursuant to the direction provided under PRC Sections 4114 and 4130 regarding fire protection plan 
development. The Board has used this plan since the 1930s and periodically updates it to reflect current 
and anticipated needs. The 2018 Strategic Fire Plan reflects CAL FIRE’s focus on (1) fire prevention and 
suppression activities to protect lives, property, and ecosystem services and (2) natural-resource 
management to maintain the state’s forests as a resilient carbon sink to meet California’s climate change 
goals and to serve as important habitat for adaptation and mitigation. Additionally, the continued inclusive 
collaboration among local, state, federal, tribal, and private partners remains paramount to effectively 
manage toward a more fire-resilient wildland–urban interface and natural environment. Through 
government and community collaboration, the following goals are intended to enhance the protection of 
lives, property, and natural resources from wildland fire as well as to improve environmental resilience to 
wildland fire, all of which would apply to this Project: 

1. Identify and evaluate wildland-fire hazards and recognize life, property, and natural resource 
assets at risk, including watershed, habitat, social, and other values of functioning ecosystems. 
Facilitate the collaborative development and sharing of all analyses and data collection across all 
ownerships for consistency in type and kind. 

2. Promote and support local land-use planning processes as they relate to (a) protection of life, 
property, and natural resources from risks associated with wildland fire and (b) individual-
landowner objectives and responsibilities. 

3. Support and participate in the collaborative development and implementation of local, county, and 
regional plans that address fire protection and landowner objectives.  

4. Increase fire-prevention awareness, knowledge, and actions implemented by individuals and 
communities to reduce human loss, property damage, and impacts to natural resources from 
wildland fires. 
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5. Integrate fire and fuels management practices with landowner/land manager priorities across 
jurisdictions. 

6. Determine the level of resources necessary to effectively identify, plan, and implement fire 
prevention using adaptive management strategies. 

7. Determine the level of fire suppression resources necessary to protect the values and assets at 
risk identified during planning processes. 

8. Implement post-fire assessments and programs for the protection of life, property, and natural-
resource recovery. 

Local Regulations 

Contra Costa County General Plan 

The Safety Element of the Contra Costa County General Plan (Contra Costa County 2010) provides a 
general overview of safety planning and resources related to wildfire risks. The plan acknowledges the 
risk of wildfires given the extensive grasslands and the dry-farming techniques in the county, and 
establishes policies and measures to reduce risks of wildfire to people and property.  

San Luis Obispo County General Plan 

The Safety Element of the San Luis Obispo County General Plan (San Luis Obispo County 2014) 
acknowledges the risk of wildfire in wildlands and the urban/wildland interface, and also that wildlands 
fires are a natural feature of much of the county’s landscape. San Luis Obispo County closely coordinates 
its fire protection services and programs with the California Department of Forestry and Fire Protection 
(CAL FIRE) programs and resources. The plan establishes the goal of reducing development conflicts 
with fire risk, and several policies aimed at achieving that goal. These include establishing development 
guidelines, ensuring adequate equipment and staffing, and improving readiness and response metrics.  

4.15.3 Significance Criteria 
Based on CEQA Guidelines Section 15064.5 and CEQA Guidelines Appendix G, a project located in or 
near state responsibility areas or lands classified as very high fire hazard severity zones would cause 
adverse impacts related to wildfires if it would: 

a. Substantially impair an adopted emergency response plan or emergency evacuation plan; 

b. Due to slope, prevailing winds, and other factors, exacerbate wildfire risks, and thereby expose 
project occupants to pollutant concentrations from a wildfire or the uncontrolled spread of a 
wildfire; 

c. Require the installation or maintenance of associated infrastructure (such as roads, fuel breaks, 
emergency water sources, power lines or other utilities) that may exacerbate fire risk or that may 
result in temporary or ongoing impacts to the environment; 

d. Expose people or structures to significant risks, including downslope or downstream flooding or 
landslides, as a result of runoff, post-fire slope instability, or drainage changes. 

4.15.4 CEQA Baseline 
Baseline conditions reflect the 2019 operation and maintenance of the Rodeo Refinery and Santa Maria Site 
as petroleum refineries, including operation and maintenance activities. The baseline setting also includes 
the applicable regulatory framework to protect environmental resources, which are described above. 
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4.15.5 Approach to Analysis 
Continuing operation and maintenance of the Rodeo Refinery does not involve any new activities that 
could increase wildfire risk. No Project activities would take place outside the developed area of the 
refineries. Once the Santa Maria Refinery is demolished structures and personnel would no longer be 
present. Exposure of people and structures to significant wildfire risks associated with operation and 
maintenance would not be exacerbated. Therefore, operation and maintenance of the Project are not 
further addressed, and the focus of analysis is on construction of new facilities and demolition impacts. 

The transitional phase of the Project does not involve activities that would increase wildfire risk above that 
identified for construction/demolition impacts. Therefore, the transitional phase is not further addressed. 

4.15.6 Discussion of No Wildfire Impacts  
Review and comparison of the setting circumstances and Project characteristics with each of the 
significance criteria stated above clearly shows that no direct or indirect wildfire impacts would result for 
items b. or d. The following discusses the reasoning supporting this conclusion: 

A project located in or near state responsibility areas or lands classified as very high fire hazard 
severity zones would cause adverse impacts related to wildfires if it would:  

b. Due to slope, prevailing winds, and other factors, exacerbate wildfire risks, and thereby expose 
project occupants to pollutant concentrations from a wildfire or the uncontrolled spread of a 
wildfire. 

d. Expose people or structures to significant risks, including downslope or downstream flooding or 
landslides, as a result of runoff, post-fire slope instability, or drainage changes. 

Hillsides in the active area of the Rodeo Refinery have been subjected to extensive cut-and-fill 
modifications during construction activities in order to form level areas for the construction of tanks and 
refining equipment. Site-specific mapping has not identified landslide prone materials (Contra Costa 
County 1994). Demolition activities would occur within the developed portion of the Rodeo Refinery. In 
addition, Phillips 66 maintains a fire brigade that is staffed 24-hours per day, 365-days per year, which 
would continue to be implemented during construction and demolition.  

Demolition activities would occur within the developed portion of the Santa Maria Site. At the site, slope 
gradients are predominantly gentle from extensive grading for refinery facilities. Due to the high infiltration 
rates of site soils, there is minimal runoff or flooding. Therefore the site is not in an area prone to 
landslides or flooding. In addition, Phillips 66 maintains a fire brigade that is staffed 24-hours per day, 
365-days per year, which would continue to be implemented during demolition.  

Since demolition would occur within the existing boundaries of the refineries limiting the potential for a 
wildland fire, the sites are not prone to landslides or flooding, and Phillips 66 maintains a fire brigade that 
would be available during demolition, people or structures would not be exposed to significant risks as a 
result of post-fire slope instability. 

4.15.7 Direct and Indirect Impacts of the Proposed Project 
Direct impacts result from land modification directly and immediately caused by the construction, 
operation, or maintenance of a facility. Indirect impacts also occur as a result of a specific project, but do 
not result from intentional ground disturbance. Common indirect impacts include erosion, vibration, 
unauthorized artifact collecting, and vandalism. The proposed Project entails ground disturbance 
construction and demolition activities at the Rodeo Refinery and Santa Maria Site.  

Table 4.15-1 presents a summary of the potential tribal cultural resources impacts, as well as significance 
determinations for each impact.  
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Table 4.15-1. Summary of Impacts 

Impact 
Significance Determination 

LTS LTSM SU 

Impact 4.15-1. A project located in or near state responsibility areas or lands classified as very high fire hazard 
severity zones would cause adverse impacts related to wildfires if it would: 

a. Substantially impair an adopted emergency response plan or emergency evacuation plan; 

Rodeo Refinery and Santa Maria Site    

Construction/Demolition, Transitional Phasea ✔   

Impact 4.15-2. A project located in or near state responsibility areas or lands classified as very high fire hazard 
severity zones would cause adverse impacts related to wildfires if it would: 

c.  Require the installation or maintenance of associated infrastructure (such as roads, fuel breaks, emergency 
water sources, power lines or other utilities) that may exacerbate fire risk or that may result in temporary or 
ongoing impacts to the environment; 

Rodeo Refinery and Santa Maria Site    

Construction/Demolition, Transitional Phasea ✔   

Notes: LTS = Less than significant, no mitigation proposed  
LTSM = Less-than-significant impact with mitigation 
SU = Significant and unavoidable 

a. Transitional phase applies only to Rodeo Refinery 

IMPACT 4.15-1 

A project located in or near state responsibility areas or lands classified as very high fire hazard 
severity zones would cause adverse impacts related to wildfires if it would: 

a. Substantially impair an adopted emergency response plan or emergency evacuation plan.  

Construction/Demolition: Less Than Significant, No Mitigation Proposed 
Rodeo Refinery 

According to CAL FIRE (2020), the Rodeo Site, where all unit modifications and additions would occur, 
is in a CAL FIRE Local Responsibility Area. However, the portion of the Rodeo Refinery east of I-80 
(including the Carbon Plant) is in a moderate to high fire hazard severity zone in a CAL FIRE State 
Responsibility Area. 

Sufficient emergency access is determined by factors such as number of access points, roadway 
width, and proximity to fire stations. The Rodeo Refinery, including the Carbon Plant, has several 
temporary/emergency vehicle access entrances on San Pablo Avenue, in addition to the main 
signalized entrance intersection with Refinery Road. There are multiple roadways that provide 
external access to the Rodeo Site and there are internal roadways within the refinery that also 
provide access for both general and emergency vehicles. In addition, as discussed in Section 4.13, 
Transportation and Traffic, as part of obtaining a Contra Costa County construction permit, Phillips 66 
is required to implement a Traffic Control Plan, which would further minimize potential impacts. 

Therefore, construction and demolition activities at the Rodeo Refinery would not impair an adopted 
emergency response plan or emergency evacuation plan. The impact would be less than significant. 

Santa Maria Site 
The Santa Maria Site is located in a State Responsibility Area but is not located in or near an area 
classified as a very high fire hazard severity zone. As noted previously, sufficient emergency access 
is determined by factors such as number of access points, roadway width, and proximity to fire 
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stations. Access to the Santa Maria Site is via State Route 1, which is also called Mesa View Drive 
north of the site entrance and is called Willow Road east of the site entrance. There are multiple 
internal roadways within the refinery that provide access for both general and emergency vehicles. 
No Project activities would take place outside the developed area of the Santa Maria Site. In addition, 
as discussed in Section 4.13, Transportation and Traffic, as part of obtaining a San Luis Obispo 
County construction permit, Phillips 66 is required to implement a Traffic Control Plan, which would 
further minimize potential impacts.  

Therefore, construction and demolition activities at the Santa Maria Site would not impair an adopted 
emergency response plan or emergency evacuation plan. The impact would be less than significant. 

Mitigation Measure: None Required 

IMPACT 4.15-2 

A project located in or near state responsibility areas or lands classified as very high fire hazard 
severity zones would cause adverse impacts related to wildfires if it would: 

c. Require the installation or maintenance of associated infrastructure (such as roads, fuel 
breaks, emergency water sources, power lines or other utilities) that may exacerbate fire risk 
or that may result in temporary or ongoing impacts to the environment. 

Construction/Demolition: Less Than Significant, No Mitigation Proposed 
Rodeo Refinery 

Demolition of the Carbon Plant, which is surrounded by open space, would involve the temporary use 
of mechanical equipment that has the potential to ignite a fire. However, all demolition activities, 
including staging areas, would occur within the existing Carbon Plant and Rodeo Site boundaries. In 
addition, areas located in State Responsibility Areas, defensible space of 100 feet from structures 
must be maintained. Similarly, state regulations in local responsibility areas that are designated as 
very high hazard severity zones, requires that defensible space and fuel-treatment requirements must 
be met. Phillips 66 currently maintains these areas to minimize the potential for wildfire in accordance 
with state fire regulations, and would continue to do so during construction and demolition.  

Phillips 66 also maintains a fire brigade that is staffed 24-hours per day, 365 days per year with a 
minimum of 15 people and has an emergency response plan in place. The emergency response plan 
ensures that in the event of a fire refinery personnel would be able to respond quickly and effectively so 
that personal injuries, environmental damage, and/or property damage can be minimized.  

Therefore, construction and demolition activities at the Rodeo Refinery would not exacerbate fire risk or 
result in temporary or ongoing impacts to the environment. The impact would be less than significant. 

Santa Maria Site 

The Santa Maria Site is located in a State Responsibility Area but is not located in or near an area 
classified as a very high fire hazard severity zone. Demolition of the Santa Maria Site, which is 
surrounded by open space, would involve the temporary use of mechanical equipment that has the 
potential to ignite a fire. However, all demolition activities, including staging areas, would occur within 
the existing Carbon Plant Site boundary. In addition, Phillips 66 currently maintains buffer areas as 
defensible space to minimize the potential for wildfire, and would continue to do so during demolition. 

Phillips 66 also maintains a fire brigade that is staffed 24 hours per day, 365-days per year, and has 
an emergency response plan in place. The emergency response plan ensures that in the event of a 
fire refinery personnel would be able to respond quickly and effectively so that personal injuries, 
environmental damage, and/or property damage can be minimized.  
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Therefore, demolition activities at the Santa Maria Site would not exacerbate fire risk or result in 
temporary or ongoing impacts to the environment. The impact would be less than significant. 

Mitigation Measure: None Required 
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4.16 Solid Waste 

4.16.1 Introduction 
This section addresses the generation and disposal of solid waste associated with the Project. Discussed 
is the environmental and regulatory settings, the baseline for determining environmental impacts, the 
significance criteria used for determining environmental impacts, and potential impacts associated with 
the construction, demolition, including the transitional phase, and operation and maintenance at the 
Rodeo Refinery and Santa Maria Site.  

The Project also includes the Pipeline Sites—four regional pipelines serving the Santa Maria Site and the 
Rodeo Refinery. The Santa Maria Site is connected to the Rodeo Refinery by approximately 200 miles of 
subterranean pipeline, crossing San Luis Obispo, Santa Barbara, Kern, Kings, Fresno, Merced, 
Stanislaus, San Joaquin, Alameda and Contra Costa Counties. Phillips 66 proposes to empty and clean 
the pipelines at existing maintenance access points and to decommission or sell them; they would not be 
excavated as part of this Project. No physical changes would occur.  

4.16.2 Environmental Setting 

4.16.2.1 Regional Setting 

Contra Costa County 

The Rodeo Refinery is within the service area of Richmond Sanitary Service, which hauls municipal waste 
from the Refinery to a Class III landfill. The bulk of the other non-hazardous waste and recyclable waste 
generated by the Rodeo Refinery is taken to the Keller Canyon Landfill in Pittsburg by a contracted 
hauler. The Keller Canyon Landfill is a Class II landfill that accepts agricultural, construction/demolition, 
industrial, mixed municipal, and sludge waste up to the maximum permit amount of 3,500 tons per day 
(Contra Costa County 2015). The maximum permitted capacity is 75,018,280 cubic yards and the 
estimated closure date is 2050. As of December 31, 2020, the Keller Canyon Landfill had 49,441,787 
cubic yards of remaining capacity (Contra Costa County 2021). 

San Luis Obispo County 

The Santa Maria Site is within the San Luis Obispo Integrated Waste Management Authority jurisdiction. 
Each jurisdiction is responsible for its own solid waste management. Solid waste generated in San Luis 
Obispo County is mostly residential waste, construction wastes, commercial and industrial wastes, and 
sludge residues. In most cases, solid waste is hauled directly to major Class III landfills in San Luis 
Obispo County including Cold Canyon, Chicago Grade, and City of Paso Robles. The remainder is taken 
to transfer stations, resource recovery centers, and composting facilities. According to the Department of 
Resources Recycling and Recovery (CalRecycle), in 2019 the residents and businesses of San Luis 
Obispo County disposed of 288,432 tons of solid waste in 14 permitted landfill facilities throughout the 
county (CalRecycle 2021). 

4.16.2.2 Local Setting 

Rodeo Refinery 

Non-Hazardous and Recyclable Waste 

Richmond Sanitary Service hauls approximately one-quarter ton per month of municipal waste from the 
Rodeo Refinery to a Class III landfill. Approximately 195 tons per month of other non-hazardous waste 
generated by the Rodeo Refinery is taken to Keller Canyon Landfill by a contracted hauler. The Rodeo 
Refinery generates approximately 1,900 pounds per month of “universal waste,” such as spent batteries and 
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lights that contain hazardous materials and therefore require special disposal separate from municipal trash. 
The Rodeo Refinery disposes of universal waste at a household hazardous waste collection facility or other 
authorized universal waste handler. The Rodeo Refinery has implemented a waste paper recycling program. 

The Rodeo Refinery generates approximately 130 tons per year of additional non-hazardous waste that is 
sent to Keller Canyon Landfill due to maintenance turnaround activity. Turnarounds on various cycles are 
dependent upon the equipment and operating conditions of the individual processing units. The 
determining factors for a turnaround include regulatory inspection requirements, catalyst life, equipment 
fouling, and anticipated equipment life.  

Santa Maria Site 

Non-Hazardous and Recyclable Waste 

The Santa Maria Site is served by South County Sanitary Services. Non-hazardous waste generated from 
demolition of the Santa Maria Refinery would likely be disposed of at the Cold Canyon Landfill. In 2016, 
the Cold Canyon landfill was expanded and has capacity to accept waste for at least 20 years at the 
current rate of disposal. The landfill has a maximum permitted throughput of 1,650 tons per day and total 
permitted capacity of 23,900,000 cubic yards with a remaining capacity of 14,500,000 cubic yards or 61 
percent (San Luis Obispo County 2018).  

4.16.2.3 Regulatory Setting 

State Regulations 

Assembly Bill 341 

AB 341, enacted in 2011, replaced the Integrated Waste Management Act (AB 939) to establish new 
diversion and recycling goals. While AB 939 had a diversion goal of 50 percent by the year 2000, AB 341 
established a goal of 75 percent by 2020. Diversion includes waste prevention, reuse, and recycling. 
Unincorporated Contra Costa County has disposal rate targets of 3.9 pounds per resident per day and 
20.1 pounds per employee per day. In 2019, the County had an annual per capita residential disposal rate 
of 2.4 pounds per day and 10.7 annual per capital employee disposal rate, thereby meeting waste 
diversion goals for 2010 (CalRecycle 2020b). 

Local Regulations 

Contra Costa County General Plan 

The Contra Costa County General Plan contains goals and policies pertaining to solid waste within the 
Public Facilities/Services Element (Contra Costa County 2010). The Public Facilities/Services Element 
establishes goals and policies and implementation measures that address infrastructure and public 
services that must be provided. These goals and policies are summarized as follows: 

Solid Waste: 

• Consider solid waste disposal capacity in County land use planning and permitting; and 

• Encourage solid waste resource recovery (including recycling, composting, and waste to energy) 
so as to extend the life of sanitary landfills, reduce environmental impacts, and to make use of a 
valuable resource. 
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Contra Costa County Code 

The County Board of Supervisors adopted County Ordinance 2019-31 in conjunction with the 2019 
California Green Building Standards (CALGreen) Code to provide a single set of construction waste 
management requirements that apply to projects in the unincorporated County area. The 2019 Code, as 
amended in Contra Costa County Code, requires that at least 65 percent by weight of job site debris 
generated by most types of building project types be recycled, reused, or otherwise diverted from landfill 
disposal. This requirement applies to demolition projects and most new construction, as well as the 
majority of building additions or alterations for more details. CalGreen requires submission of plans and 
reports with verifiable post-project documentation to demonstrate that at least 65 percent of the 
nonhazardous construction and demolition debris generated on the job site are salvaged for reuse, 
recycled or otherwise diverted. 

County Code Section 74-4.006 contains the complete set of CALGreen requirements pertaining to waste 
and recycling, including the County’s amendments. Section numbers used below are those of the 2019 
CALGreen Code. 

Non-Residential Mandatory Measures 

Section 5.408.1, Construction waste management: Recycle and/or salvage for reuse a minimum of 
65 percent of the nonhazardous construction and demolition waste in accordance with Section 5.408.1.1. 

Exceptions:  

• Excavated soil and land-clearing debris.  

• The enforcing agency may identify alternate waste reduction requirements if the agency 
determines that an owner or contractor has adequately demonstrated that diversion facilities 
necessary for the owner to comply with this section do not exist or are not located within a 
reasonable distance from the jobsite.  

Section 5.408.1.1, Construction Waste Management Plan: Submit a construction waste management plan 
for the project, signed by the owner, in conformance with Items 1 through 5 prior to issuance of building 
permit. The construction waste management plan shall be updated as necessary upon approval by the 
enforcing agency and shall be available during construction for examination by the enforcing agency. The 
plan must do all of the following:  

1. Identify the construction and demolition waste materials to be diverted from disposal by recycling, 
reuse on the project, or salvage for future use or sale.  

2. Specify if construction and demolition waste materials will be sorted onsite (source-separated) or 
bulk mixed (single stream).  

3. Identify diversion and disposal facilities where the construction and demolition waste material will 
be taken and identify the waste management companies, if any, that will be used to haul the 
construction and demolition waste material. A waste management company used to haul 
construction and demolition waste material must have all applicable County approvals.  

4. Identify construction methods employed to reduce the amount of construction and demolition 
waste generated. Page 6 of 7  

5. Specify that the amount of construction and demolition debris shall be calculated consistent with 
the enforcing agency’s requirements for the weighing of debris. The owner shall ensure that all 
construction and demolition debris diverted or disposed are measured and recorded by weight or 
volume using the most accurate method of measurement available. To the extent practicable, all 
construction and demolition debris shall be weighed using scales. Scales shall be in compliance 
with all regulatory requirements for accuracy and maintenance. For construction and demolition 
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debris for which weighing is not possible due to lack of scales or not practical due to material 
being reused onsite or elsewhere or other considerations, a volumetric measurement shall be 
used. The owner shall convert volumetric measurements to weight using the standardized 
conversion factors approved by the enforcing agency for this purpose. 

Section 5.408.1.3, Waste Stream Reduction Alternative: The combined weight of new construction 
disposal that does not exceed two pounds per square foot of building area may be deemed to meet the 
65 percent minimum requirement as approved by the enforcing agency 

Section 5.408.1.4, Documentation: A construction waste management final report containing information 
and supporting documentation that demonstrates compliance with Section 5.408.1, Section 5.408.1.1, Items 
1 through 5, and, when applicable, Section 5.408.1.3, shall be provided to the enforcing agency before the 
final inspection. The required documentation shall include, but is not necessarily limited to, the following: 

1. Documentation of the quantity by weight of each material type diverted or disposed, consistent 
with the requirements of Section 5.408.1.1, Item 5, and receipts or written certification from all 
receiving facilities used to divert or dispose waste generated by the project that substantiate the 
amounts specified on the construction waste management final report; or  

2. For projects that satisfy the waste stream reduction alternative specified in Section 5.408.1.3, 
documentation of the quantity by weight of each new construction material type disposed and the 
total combined weight of new construction waste disposed as a result of the project, the 
corresponding pounds of new construction disposal per square foot of the building area, and 
receipts or written certification from all receiving facilities used to dispose waste generated by the 
project that substantiate the amounts specified on the construction waste management final report. 

Section 5.408.2, Universal Waste: Additions and alterations to a building or tenant space that meet the 
scoping provisions in Section 301.3 for nonresidential additions and alterations, shall require verification that 
Universal Waste items such as fluorescent lamps and ballast and mercury containing thermostats as well as 
other California prohibited Universal Waste materials are disposed of properly and are diverted from 
landfills. A list of prohibited Universal Waste materials shall be included in the construction documents. 

Excavated soil and land clearing debris: 100 percent of trees, stumps, rocks and associated vegetation 
and soils resulting primarily from land clearing shall be reused or recycled. For a phased project, such 
material may be stockpiled onsite until the storage site is developed. Exception: Reuse, either onsite or 
offsite, of vegetation or soil contaminated by disease or pest infestation. 

Contra Costa Countywide Integrated Waste Management Plan 

As required by the California Integrated Waste Management Act, Contra Costa County adopted a 
Countywide Integrated Waste Management Plan and Source Reduction and Recycling Element. The 
Integrated Waste Management Act establishes waste management goals, objectives, and policies related 
to solid waste disposal; facilities siting; household hazardous waste collection and disposal; and 
implementing programs to achieve plan goals. The Countywide Integrated Waste Management Plan and 
Source Reduction and Recycling Element establishes policies and goals related to source reduction, 
recycling, composting, special waste, and public information and education, and programs designed to 
achieve its Source Reduction and Recycling Element goals.  

San Luis Obispo County General Plan 

The Energy chapter of the General Plan’s Conservation and Open Space Element contains the following 
goals and policies related to solid waste (San Luis Obispo County 2015): 

• Goal E 5: Recycling, waste diversion, and reuse programs will achieve as close to zero waste 
as possible. 
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• Policy E 5.1: Source reduction and waste diversion: Encourage source reduction and diversion 
of solid waste 

Integrated Waste Management Authority 

In 2018, the San Luis Obispo Integrated Waste Management Authority adopted its Regional Strategy to 
Meet California’s Solid Waste Diversion Mandates. This strategy provides guidelines for the Authority’s 
compliance with the state’s mandates, including AB 341 and related legislation.  

San Luis Obispo County Municipal Code  

San Luis Obispo County Municipal Code (Title 8, Chapter 8.12, Solid Waste Management), regulates 
wastes handled within the county. San Luis Obispo County Integrated Waste Management Authority 
Ordinance No. 2008-3 establishes requirements for recycling materials generated from residential 
facilities, commercial facilities, and special events. These requirements should increase diversion of 
recyclable materials from landfill disposal, reduce GHG emissions by recycling more materials, and avoid 
the potential financial and other consequences of failing to meet and maintain AB 939 requirements (San 
Luis Obispo County 2015). 

4.16.3 Significance Criteria 
Based on CEQA Guidelines Appendix G, a project would cause adverse impacts to solid waste service 
systems if it would:  

a. Would the project generate solid waste in excess of state or local standards, or in excess of the 
capacity of local infrastructure, or otherwise impair the attainment of solid waste reduction goals? 

b. Would the project comply with federal, state, and local management and reduction statutes and 
regulations related to solid waste? 

4.16.4 CEQA Baseline 
Baseline conditions reflect the 2019 operation and maintenance of the Rodeo Refinery and Santa Maria Site 
as petroleum refineries, including operation and maintenance activities. The baseline setting also includes 
the applicable regulatory framework to protect environmental resources, which are described above. 

4.16.5 Approach to Analysis 
The Project would involve construction and demolition activities at the Rodeo Site that would occur in 
phases over a period of approximately 21 months and is assumed to begin as early as the first quarter of 
2022. All demolition and construction associated with the Rodeo Refinery would occur within its 
boundaries (except for one laydown area). Similarly, all demolition at the Santa Maria Site would occur 
within the existing refinery boundaries. 

Refer to Section 4.9, Hazards and Hazardous Materials, for discussion related to hazardous waste 
generation and disposal, including hydro carbon-containing soils and other hazardous waste debris. 

4.16.6 Direct and Indirect Impacts of the Proposed Project 
Table 4.16-1 presents a summary of the potential solid waste impacts associated with construction and 
demolition, as well as significance determinations for each impact.  
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Table 4.16-1. Summary of Impacts 

Impact 
Significance Determination 

LTS LTSM SU 

Impact 4.16-1. Would the proposed Project generate solid waste in excess of state or local standards or in excess 
of the capacity of local infrastructure, or otherwise impair the attainment of solid waste reduction goals? 
Would the project comply with federal, state, and local management and reduction statutes and 
regulations related to solid waste? 

Rodeo Refinery and Santa Maria Site    

Construction/Demolition, Including Transitional Phasea ✔   

Operation and Maintenance ✔   

Notes: LTS = Less than significant, no mitigation proposed  
LTSM = Less-than-significant impact with mitigation 
SU = Significant and unavoidable 

a. Transitional phase applies only to Rodeo Refinery 

IMPACT 4.16-1 

a. Would the project generate solid waste in excess of State or local standards, or in excess of 
the capacity of local infrastructure, or otherwise impair the attainment of solid waste reduction 
goals? 

b. Would the project comply with federal, state, and local management and reduction statutes 
and regulations related to solid waste? 

Construction and Demolition: Less Than Significant, No Mitigation Proposed 
Rodeo Refinery 

Grading and demolition would be required as a part of construction of the Project. The existing 
Carbon Plant would be demolished. New Project equipment would be constructed on previously 
developed land at the Rodeo Site that currently includes three storage tanks, which would be 
demolished as part of the Project. There may also be additional demolition activities (e.g., of pipe 
supports, concrete slabs, equipment replacement in-kind, equipment refurbishment) associated with 
proposed new interconnecting piping and other in-plant utilities. Other demolition materials include 
asphalt and concrete and typical construction debris, such as packaging materials. Demolition 
activities would require the offsite transport and disposal of approximately 19,400 tons of non-
hazardous solid waste, or approximately 46 tons per day. It is expected that 80 percent would be 
recyclable scrap and 20 percent would be non-recyclable demolition debris. Solid waste generated by 
the Project would be transported to the Keller Canyon Landfill, which has an allowable throughput of 
3,500 tons per day, and an estimated closure date of 2050. 

The 2019 CalGreen Code, as amended in Contra Costa County Code, requires that at least 
65 percent by weight of job site debris generated by most types of building project types be recycled, 
reused, or otherwise diverted from landfill disposal. This requirement applies to demolition projects 
and most new construction. As detailed in Section 4.16.2.3, Regulatory Setting, CalGreen requires 
submission of a project-specific Construction Waste Management Plan and reports with verifiable 
post-project documentation to demonstrate that at least 65 percent of the nonhazardous construction 
and demolition debris are salvaged for reuse, recycled or otherwise diverted. The Construction Waste 
Management Plan must be updated as necessary upon approval by Contra Costa County and be 
available during construction for examination. Debris that cannot be recycled would be sent to a 
sanitary landfill in compliance with the Countywide Integrated Waste Management Plan.  
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By diverting 80 percent of construction and demolition debris, the Project would exceed the Contra 
Costa County and GalGreen requirement of 65 percent of debris to be recycled, reused, or otherwise 
diverted from Keller Canyon Landfill, and therefore, would comply with management and reduction 
statutes and regulations related to solid waste. Implementation of a project-specific Construction 
Waste Management Plan that must meet the requirements of Contra Costa County Code, and 
providing verifiable post-project documentation to demonstrate compliance, would ensure that the 
amount of solid waste diverted to the Keller Canyon Landfill would be minimized. In addition, 
generation and disposal of solid waste would be short term occurring during the 21-month 
construction and demolition period. 

Based on the short term construction and demolition period, compliance with CalGreen requirements, 
and the Keller Canyon Landfill having adequate capacity to support the daily solid waste disposal needs 
of the Project, the Project would not substantially affect the capacity of local infrastructure, or otherwise 
impair the attainment of solid waste reduction goals, and would comply with solid waste management 
and reduction regulations. Therefore, impacts related to solid waste would be less than significant. 

Santa Maria Site 

Demolition of the Santa Maria Site would generate solid waste in the form of steel, crushed concrete, 
and dirt. It is expected that the majority of the demolition debris would be recycled as scrap metal. 
Some of the crushed concrete and dirt would be re-used onsite as fill to level the sites of demolished 
process equipment, pipe support, and buildings. The remainder would be disposed of at a regional 
landfill, likely Cold Canyon Landfill. In 2016, the Cold Canyon Landfill was expanded and has capacity 
to accept waste for at least 20 years at the current rate of disposal. The landfill has a maximum 
permitted throughput of 1,650 tons per day and total permitted capacity of 23,900,000 cubic yards, 
with a remaining capacity of 14,500,000 cubic yards or 61 percent (San Luis Obispo County 2018). 

It is estimated that 28 tons per day of debris would be generated during the 21-month demolition 
period at the Santa Maria Site. As with the Rodeo Refinery, Phillips 66 is required to comply with the 
2019 CalGreen Code. Implementation of a project-specific Construction Waste Management Plan 
that must meet the requirements of CalGreen Code, and provide verifiable post-project 
documentation to demonstrate compliance, would ensure that the amount of solid waste diverted to 
the Cold Canyon Landfill would be minimized. In addition, generation and disposal of solid waste 
would be short term occurring during the 21-month construction and demolition period. 

Based on the short term construction and demolition period, compliance with CalGreen requirements, 
and the Cold Canyon Landfill having adequate capacity to support the daily solid waste disposal needs 
of the Project, the Project would not substantially affect the capacity of local infrastructure, or otherwise 
impair the attainment of solid waste reduction goals, and would comply with solid waste management 
and reduction regulations. Therefore, impacts related to solid waste would be less than significant. 

Operation and Maintenance: Less Than Significant, No Mitigation Proposed 
Rodeo Refinery 

Under baseline conditions, normal operations produce one-quarter ton per month of municipal waste 
from the Rodeo Refinery to a Class III landfill. Approximately 195 tons per month of other non-hazardous 
waste generated by the Rodeo Refinery is taken to Keller Canyon Landfill by a contracted hauler. The 
Rodeo Refinery generates approximately 1,900 pounds per month of “universal waste,” such as spent 
batteries and lights that contain hazardous materials and therefore require special disposal separate from 
municipal trash. The Rodeo Refinery disposes of universal waste at a household hazardous waste 
collection facility or other authorized universal waste handler.  

The Rodeo Refinery generates approximately 11 tons per month of additional non-hazardous waste 
that is sent to Keller Canyon Landfill due to maintenance turnaround activity. Turnarounds on various 
cycles are dependent upon the equipment and operating conditions of the individual processing units. 
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The determining factors for a turnaround include regulatory inspection requirements, catalyst life, 
equipment fouling, and anticipated equipment life.  

The Project would result in the elimination or alteration of some existing non-hazardous solid waste 
streams at the Rodeo Refinery. Solid waste from the Carbon Plant would cease. The nature and 
quantity of process wastes from the Rodeo Site would increase above the baseline condition from the 
processing of renewable feedstocks. Process waste generation and disposal is addressed in 
Section 4.9, Hazards and Hazardous Materials.  

The Rodeo Refinery is currently complying with federal, state, and county requirements related to 
management of solid waste, and would continue to do so under the Project. In addition, Phillips 66 
has an ongoing recycling program that would be employed during operation and maintenance of the 
Project. No aspects of the Project would affect the continued compliance with these existing solid 
waste statutes and regulations. Because employment would remain the same as under baseline 
conditions, waste generation is unlikely to increase under the Project; however, if any additional 
waste quantities above baseline are generated the amounts would not be considered a substantial 
increase compared to the baseline solid waste generation from normal operations at the Rodeo 
Refinery. Therefore, operation and maintenance impacts would be less than significant. 

Santa Maria Site and Pipeline Sites 

With demolition of the Santa Maria Site and non-operation of the Pipeline Sites the Project would 
reduce the amount of solid waste generated at each site. At this time, it is speculative to assume a 
future land use at the Santa Maria Site; therefore, the amount of future solid waste that would be 
generated is unknown. Any proposed reuse of the site would be subject to separate permitting and 
approval processes. Given the capacity of the Cold Canyon Landfill, it is expected that operation and 
maintenance would not substantially affect the permitted capacity at local landfills. Therefore, the 
impact would be less than significant. 

Mitigation Measure: None Required 
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4.17 Environmental Justice 

4.17.1 Background 
The State of California first codified environmental justice into law in 1999, empowering the Office of 
Planning and Research (OPR) to coordinate the state’s environmental justice programs and directing the 
CalEPA to take into account environmental justice in “designing its mission for programs, policies, and 
standards,” adding a new section to the Public Resources Code entitled “Environmental Justice” (1999 
Cal SB 115; codified at Section 65040.12 of the California Government Code and Section 72000 of the 
Public Resources Code [now Section 71110 et seq.]). Section 65040.12(e) defines environmental justice 
and provides further detail regarding the scope of environmental justice principles: 

(e)  (1) For purposes of this section, “environmental justice” means the fair treatment and meaningful 
involvement of people of all races, cultures, incomes, and national origins, with respect to the 
development, adoption, implementation, and enforcement of environmental laws, regulations, and 
policies. 

(2)  Environmental justice” includes, but is not limited to, all of the following:+ 

(A) The availability of a healthy environment for all people. 

(B) The deterrence, reduction, and elimination of pollution burdens for populations and 
communities experiencing the adverse effects of that pollution, so that the effects of the 
pollution are not disproportionately borne by those populations and communities. 

(C) Governmental entities engaging and providing technical assistance to populations and 
communities most impacted by pollution to promote their meaningful participation in all 
phases of the environmental and land use decision making process. 

(D) At a minimum, the meaningful consideration of recommendations from populations and 
communities most impacted by pollution into environmental and land use decisions. 

The OPR is also responsible for including environmental justice matters in the General Plan Guidelines 
pursuant to Section 65040.12(e) of the California Government Code. In 2016, the California Legislature 
adopted SB 1000, which required that general plans include an environmental justice element for 
disadvantaged communities within the general plan area. With the passage of SB 1000, the OPR 
prepared Guidelines for the Environmental Justice Element in Chapter 4 of the General Plan Guidelines, 
and the county is in the process of updating its general plan, including an environmental justice element. 

The analysis of environmental justice refers to the assessment of environmental impacts, primarily from 
the perspective of federal law, focused on the potential for projects to create adverse impacts that might 
be disproportionately borne by under-served or disadvantaged (minority and low-impact) communities. 
Impact analysis required under CEQA identifies and assesses environmental impacts to the public at 
large and does not distinguish between differing populations and communities that may be adversely 
affected. California state law recommends an environmental justice analysis under certain conditions, and 
CEQA generally does not include specific environmental justice analysis in the CEQA Guidelines.  

Although not expressly listed in the Appendix G, Environmental Checklist Form, set forth in the CEQA 
Guidelines, Contra Costa County is addressing environmental justice in this EIR to provide the public and 
decision makers a better understanding of the environmental justice communities adjacent to the Project 
and the implications of the Project on those communities.  
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4.17.2 Regulatory Setting 

4.17.2.1 Federal Authority 

Executive Order 12898 

The basis for environmental justice lies in the Equal Protection Clause of the US Constitution. The 
Fourteenth Amendment expressly provides that the states may not deny to any person within [their] 
jurisdiction the equal protection of the laws (US Constitution, amend. XIV, §1). On February 11, 1994, 
President Clinton signed EO 12898, Federal Actions to Address Environmental Justice in Minority 
Populations and Low-Income Populations. The EO followed a 1992 report by the US Environmental 
Protection Agency indicating that [r]acial minority and low-income populations experience higher than 
average exposures to selected air pollutants, hazardous waste facilities, and other forms of 
environmental pollution. 

4.17.2.2 State Authority  

Senate Bill 1000/California Government Code 65302 

SB 1000, the Planning for Healthy Communities Act, passed in 2016, requires that general plans includes 
an environmental justice element for disadvantaged communities within the area covered by the general 
plan. SB 1000 is codified in California Government Code Section 65302(h), which states the following: 

65302. The general plan shall consist of a statement of development policies and shall include a 
diagram or diagrams and text setting forth objectives, principles, standards, and plan proposals. The 
plan shall include the following elements: 

(h)  (1) An environmental justice element, or related goals, policies, and objectives integrated in other 
elements, that identifies disadvantaged communities within the area covered by the general plan 
of the city, county, or city and county, if the city, county, or city and county has a disadvantaged 
community. The environmental justice element, or related environmental justice goals, policies, 
and objectives integrated in other elements, shall do all of the following: 

(A)  Identify objectives and policies to reduce the unique or compounded health risks in 
disadvantaged communities by means that include, but are not limited to, the reduction of 
pollution exposure, including the improvement of air quality, and the promotion of public 
facilities, food access, safe and sanitary homes, and physical activity. 

(B)  Identify objectives and policies to promote civic engagement in the public decision 
making process. 

(C)  Identify objectives and policies that prioritize improvements and programs that address 
the needs of disadvantaged communities. 

(2)  A city, county, or city and county subject to this subdivision shall adopt or review the 
environmental justice element, or the environmental justice goals, policies, and objectives in 
other elements, upon the adoption or next revision of two or more elements concurrently on 
or after January 1, 2018. 

(3)  By adding this subdivision, the Legislature does not intend to require a city, county, or city 
and county to take any action prohibited by the United States Constitution or the California 
Constitution. 

(4)  For purposes of this subdivision, the following terms shall apply: 

(A)  “Disadvantaged communities” means an area identified by the CalEPA pursuant to 
Section 39711 of the Health and Safety Code or an area that is a low-income area that is 



Rodeo Renewed Project 
Draft Environmental Impact Report 

October 2021 Environmental Justice   4.17-453 

disproportionately affected by environmental pollution and other hazards that can lead to 
negative health effects, exposure, or environmental degradation. 

(B)  “Public facilities” includes public improvements, public services, and community 
amenities, as defined in subdivision (d) of Section 66000. 

(C)  “Low-income area” means an area with household incomes at or below 80 percent of the 
statewide median income or with household incomes at or below the threshold designated 
as low income by the Department of Housing and Community Development’s list of state 
income limits adopted pursuant to Section 50093 of the Health and Safety Code. 

With the passage of SB 1000, the OPR prepared guidelines for the Environmental Justice Element 
Section in Chapter 4 of the General Plan Guidelines. Section VI of Chapter 4 addresses the Statutory 
Requirements in Section 65302 and describes the requirements in the “Completeness Checklist” chart 
(copied below): 

 

4.17.2.3 Local Authority 

Recognizing that planning officials throughout the state can influence health and equity outcomes across 
communities, SB 1000 includes guidance to integrate environmental justice principles into the general 
plan process and improve public participation. 

Contra Costa County General Plan 

Contra Costa County defines environmental justice as the fair treatment of people of all races, cultures and 
incomes with respect to the development, adoption, implementation, and enforcement of all environmental 
laws, regulations, and polices. This policy was adopted by the Board of Supervisors in 2003.  

To meet the requirements of SB 1000, Contra Costa County is currently updating its general plan to 
address environmental justice in unincorporated areas of the county. Based on community outreach effort 
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to obtain input on policy guidance, the County prepared the Revised Draft Environmental Justice Policy 
Guidance document (Contra Costa County 2021). The following draft policies apply to the Project: 

• SC-P1.1: In coordination with residents of Impacted Communities, workers, and 
business/industry, environmental and environmental justice stakeholders, community colleges, 
workforce development and training entities, local government, and other appropriate agencies, 
support transition from petroleum-refining industries to just, equitable, and clean renewable and 
sustainable industries that offer provide living-wage jobs. 

• SC-P1.5: For projects negatively affecting an Impacted Community, pursue community benefits 
agreements (CBAs) negotiated with the community and project applicant. The primary objective 
of these CBAs is to mitigate project impacts to the greatest extent possible, which could include 
mitigations exceeding the requirements of CEQA. Secondarily, to compensate for impacts that 
cannot be fully mitigated, these CBAs should secure community benefits that exceed that go 
beyond the inherent project benefits and achieve support the community goals identified in the 
community profile, as negotiated with the community. 

• SC-P1.6: To support the findings necessary to approve large-scale Prior to approval of a major 
developments project in or adjacent to an Impacted Communities, require applicants for such 
projects to submit documentation demonstrating how the project will promote environmental 
justice and health, including how the project will ensure the following: (a) It will not adversely 
impact the community; (b) It will provide benefits that support the community goals, as identified 
in the community profile and/or otherwise expressed by negotiated with the community; (c) It will 
provide economic opportunities for the community; (d) It will neither not directly nor indirectly 
cause unwelcome, permanent displacement of existing residents or businesses in the community; 
and (e) It will avoid either direct or and indirect negative impacts on health and the quality of life 
and health of residents within the community. 

At this time, Contra Costa County does not provide its own definition of a disadvantaged community or 
standards in determining when an impact to a minority and/or low income population would occur. As a 
result, this analysis relies on data compiled by CalEPA’s OEHHA as described below. 

Environmental Justice Communities 

The California Communities Environmental Health Screening Tool (CalEnviroScreen) is a data tool 
developed by CalEPA’s OEHHA pursuant to Health and Safety Code Section 39711 and other statutory 
requirements. CalEnviroScreen provides statewide data that can be used to identify communities 
disproportionately impacted by, or vulnerable to, environmental pollution and contaminants. The mapping 
tool contains 12 indicators related to pollution burden and 8 indicators that track population characteristics 
and other vulnerabilities based by the 2020 Census. Census tracts rated in the highest quartile of scores 
(75 to 100) are considered to be disadvantaged as defined under SB 1000 (OEHHA 2021). 
CalEnviroScreen is used by CalEPA and its boards and departments to aid in administering 
environmental justice grants, promote compliance with environmental laws, prioritize site-cleanup 
activities and identify opportunities for sustainable economic development.  

As shown in Figure 4.17-1, in Contra Costa County CalEnviroScreen identifies Rodeo (scores 81 to 90) 
as a disadvantaged communities in the vicinity of the Project. This high vulnerability ranking indicates a 
need to reduce overall emissions and exposures. Figure 4.17-2 shows that the area surrounding the 
Santa Maria Site is not considered a disadvantaged community with a score of 21 to 30 (OEHHA 2021). 
The Pipeline Sites are not addressed since the Project would not result in any changes that could 
negatively affect disadvantaged communities. 
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Envision Contra Costa 2040 

Contra Costa County is developing its General Plan update Envision Contra Costa 2040, which contains 
new sustainability and environmental justice elements. A requirement for the General Plan update is 
compliance with SB 1000, the Planning for Healthy Communities Act of 2016. SB 1000 requires that city 
and county general plans address environmental justice in Impacted Communities. The County prepared 
the initial draft of the General Plan environmental justice goals, policies, and actions in October 2020. 
Between November 2020 and February 2021, the County solicited and incorporated input from the 
community and several County departments on the draft environmental justice policy guidance. These 
efforts produced the Draft Stronger Communities Element that contains overall thematic Goal SC-1, which 
calls for Equitable distribution of social and economic resources among all communities in the county so 
that Impacted Communities are not disproportionately burdened by environmental pollution or other 
hazards (Contra Costa County 2021a, 2021b). 

Consistent with draft Goal SC-1, the County will be developing a plan-level approach to reduce emissions 
and improve community health in the Project area. Concurrent with the Project and with assistance from 
the Bay Area Air Quality Management, the County plans to develop a community risk-reduction plan as 
part of the Stronger Communities Element of the Envision Contra Costa 2040 General Plan. 

4.17.3 Significance Criteria 
Contra Costa County is in process of developing an Environmental Justice Element of the Contra Costa 
County General Plan, and does not at this time provide any standards in determining when an impact to a 
minority and/or low income population would occur.  

In the absence of local thresholds, the EIR evaluates the Project based on the definition of environmental 
justice in Section 65040.12(e) and the relevant statutory requirements in Section 65302(h) for the 
environmental justice element required in the general plan (also set forth in the Completeness Checklist in 
Chapter 4 of the OPR’s General Plan Guidelines).  

Section 65040.12(e)(1)(B) defines environmental justice to include:  

“The deterrence, reduction, and elimination of pollution burdens for populations and 
communities experiencing the adverse effects of that pollution, so that the effects of the 
pollution are not disproportionately borne by those populations and communities.”  

Section 65302(h) requires that the environmental justice element of the general plan: 

Identify objectives and policies to reduce the unique or compounded health risks in 
disadvantaged communities by means that include, but are not limited to, the reduction of 
pollution exposure, including the improvement of air quality, and the promotion of public 
facilities, food access, safe and sanitary homes, and physical activity. 

While the requirements in Section 65302(h) to identify objectives and policies are directed to local 
agencies in the development of the general plan, they can be used to determine whether the Project 
would impede or support the preparation and implementation of the county’s environmental justice 
element. Specifically, this EIR focuses on “the reduction of pollution exposure, including improvement of 
air quality” and not on “the promotion of public facilities, food access, safe and sanitary homes, and 
physical activity.”  

Thus, this analysis consists of whether the Project is consistent with these statutory provisions to reduce 
pollution exposure, including air quality, in disadvantaged communities and to consider whether or not the 
effects of pollution are disproportionately borne by disadvantaged communities. 
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4.17.4 Methodology 
The methodology for conducting the impact analysis for environmental justice included reviewing Project 
impact conclusions for each of the resources in Chapter 4, as well as the cumulative analysis in 
Chapter 5. If the EIR identified that the Project could result in potentially significant impacts or that the 
Project’s incremental effect is cumulatively considerable, after the application of mitigation, an 
evaluation was conducted to determine if those impacts would result in disproportionate effect on 
disadvantaged communities.  

 For impacts that were less than significant and also less than cumulatively considerable, or classified as 
“No Impact” (and therefore also not cumulatively considerable), further evaluation of the potential for 
disproportionately high and adverse effects on minority and low-income populations was not needed. 

4.17.5 Evaluation of Reduction of Pollution Exposure 
The proposed Project’s construction and operations at the Rodeo Refinery result in less-than-significant 
impacts, or less-than-significant impacts with mitigation, that could disproportionally affect disadvantaged 
communities as identified in Section 4.3, Air Quality (criteria pollutants, toxics, health risk. odor); Section 
4.4, Biological Resources (terrestrial); Section 4.8, Greenhouse Gas Emissions; Section 4.9, Hazards and 
Hazardous Materials (terrestrial); 4.12, Noise and Vibration; and 4.13, Transportation and Traffic. With 
respect to air quality and GHGs in particular, there is a net reduction in criteria air pollutant emissions and 
GHGs as compared to baseline conditions (existing operations), resulting in a reduction of criteria air 
pollution exposure to the public, including disadvantaged communities. This reduction occurs in part as a 
result of the conversion of the Rodeo Refinery to a renewable fuels facility, the termination of Carbon 
Plant operations and significantly reduced truck traffic. 

As shown in Figure 4.17-2, the area surrounding the Santa Maria Site is not identified as containing 
disadvantaged communities. However, with demolition of the Santa Maria Refinery, the communities 
surrounding the Project site would experience beneficial effects related to visual quality, local air quality, 
noise, and traffic. 

4.17.6 Evaluation of Potential Disproportionate Effect of Significant Impacts on 
Disadvantaged Communities  

The proposed Project would have potentially significant impacts that would remain significant after 
mitigation with respect to marine biological resources, hazardous materials, and water quality based on 
an increased risk of hazards associated with marine vessel spills. 

As described in Sections 4.4, Biological Resources, 4.9, Hazards and Hazardous Materials, and 4.10, 
Hydrology and Water Quality, these potentially significant impacts occur due to the increased risk of 
accidents resulting from increased vessel traffic, where any increase in risk, regardless of 
its magnitude or statistical significance (e.g. risk associated with just one additional vessel over baseline) 
is considered to be a significant impact. In addition, however, as explained in Section 4.9, the effects of 
any such incident would not result in a corresponding public health or safety impact based on the 
separation distance between the Marine Terminal and public receptor locations and the comprehensive 
regulatory programs and mitigation measures to address any such accidents. Therefore, these remaining 
significant impacts would not impact public health and safety in general and would not disproportionately 
affect disadvantaged communities. 
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4.17.6.1 No Impact  

The following resource areas were found to have no Project impact and/or the cumulatively considerable 
contribution would not affect human populations or target a specific group or area considered to be a 
disadvantaged community.  

• Agriculture and Forest Resources 

• Mineral Resources 

• Air Quality – Conflict with or obstruct implementation of an applicable air quality plan.  

• Historical Resources 

• Population and Housing 

• Public Services 

• Recreation 

• Utilities and Service Systems 
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5 Alternatives Analysis 

5.1 General Consideration of Alternatives 
CEQA requires the lead agency to evaluate feasible mitigation measures or feasible alternatives to 
substantially lessen or avoid significant environmental impacts of the project that otherwise would occur. 
The California Environmental Quality Act (CEQA) requires a lead agency to analyze a range of 
reasonable alternatives to a proposed project that could feasibly attain most of the basic objectives of the 
project while substantially reducing or eliminating significant environmental effects. The lead agency must 
identify an environmentally superior alternative among the alternatives and the Project.  

CEQA provides the following guidance for discussing project alternatives: 

• An EIR need not consider every conceivable alternative to a project. Rather, it must consider a 
reasonable range of potentially feasible alternatives that will foster informed decision-making and 
public participation (CEQA Guidelines § 15126.6(a)). 

• An EIR is not required to consider alternatives that are infeasible (§ 15126.6(a)). 

• The discussion shall focus on alternatives to the project or its location that are capable of 
avoiding or substantially lessening any significant effects of the project, even if these alternatives 
would impede to some degree the attainment of the project objectives, or would be more costly 
(§ 15126.6(b)). 

• The range of alternatives shall include those that could feasibly accomplish most of the basic 
objectives of the project and could avoid or substantially lessen one or more of the significant 
effects (§ 15126.6(c)). 

• The EIR shall include sufficient information about each alternative to allow meaningful evaluation, 
analysis and comparison with the proposed project (§ 15126.6(d)). 

CEQA requires the consideration of “feasible” alternatives. Section 15364 of the CEQA Guidelines define 
“feasible” as: 

. . . capable of being accomplished in a successful manner within a reasonable period of 
time, taking into account economic, environmental, legal, social, and technological 
factors. 

(See also Section 21061.1 of CEQA (“Feasible” means capable of being accomplished in a successful 
manner within a reasonable period of time, taking into account economic, environmental, social, and 
technological factors.) 

Among the factors that may be considered when addressing the feasibility of an alternative include, 
without limitation, site suitability, economic viability, availability of infrastructure, general plan consistency, 
consistency with other plans or regulatory limitations, or jurisdictional boundaries (CEQA Guidelines 
§ 15126.6(f)(1)). In addition, CEQA requires an EIR to evaluate a “no project” alternative to allow decision-
makers to compare the impacts of approving the project with the impacts of not approving it (CEQA 
Guidelines § 15126.6(e)). “When a project involves a proposed change to an ongoing operation, or even 
the continuation of an ongoing operation, a decision to reject the project would leave the operation in 
place. In such a situation, CEQA defines the no project alternative as a continuation of the existing 
operation” (Ctr. for Biological Diversity v. Dep't of Fish & Wildlife, 234 Cal. App. 4th 214, 253-254, 183 
Cal. Rptr. 3d 736 (2015)). The “no project” alternative analysis “is not the baseline for determining whether 
the proposed project’s environmental impacts may be significant, unless it is identical to the existing 
environmental setting analysis which does establish that baseline” (CEQA Guidelines, § 15126.6(e)(1)). If 



Rodeo Renewed Project 
Draft Environmental Impact Report 

5-2   Alternatives Analysis October 2021 

the “no project” alternative is the environmentally superior alternative, the EIR shall also identify an 
environmentally superior alternative among the other alternatives (CEQA Guidelines § 15126.6(e)(2)). The 
No Project Alternative to the Project is analyzed in Section 5.5.1.  

The range of alternatives required in an EIR is governed by a “rule of reason” that requires the EIR to set 
forth only those alternatives necessary to permit a reasoned choice (CEQA Guidelines § 15126.6(a)). The 
lead agency is responsible for selecting a range of alternatives for examination and must publicly disclose 
its reasoning for selecting those alternatives (CEQA Guidelines § 15126.6(a)). There is no ironclad rule 
governing the nature or scope of the alternatives to be discussed other than the rule of reason (CEQA 
Guidelines § 15126.6(a)). The EIR should briefly describe the rationale for selecting the alternatives to be 
discussed (CEQA Guidelines § 15126.6(c)). The EIR should also identify any alternatives that were 
considered by the lead agency but were rejected as infeasible during the scoping process and briefly 
explain the reasons underlying the lead agency’s determination (CEQA Guidelines § 15126.6(c)). 
Section 5.4, Alternatives Considered but Dismissed from Further Consideration, evaluates alternatives 
that were rejected as infeasible.  

As explained above, the intent of the alternatives analysis is to reduce significant impacts of a project. 
Implementation of the Project could result in potentially significant impacts, as further described below. 
Based on the significant environmental impacts of the Project and the objectives established for the 
Project, and based on the feasibility of the alternatives considered, the following alternatives to the Project 
are evaluated in this Alternatives chapter:  

• Alternative 1:  No Project Alternative  

• Alternative 2: Reduced Project Alternative 

• Alternative 3: Terminal-Only Alternative 

• Alternative 4:  No Temporary Increase in Crude Oil 

These alternatives are evaluated in detail below.  

5.2 Project Objectives 
The objectives of the Project include: 

1.  Convert the Phillips 66 Rodeo Refinery to a renewable transportation fuels production facility. 

2. Provide/maximize production of renewable fuels to assist California in meeting its goals for 
renewable energy, GHG emission reductions, and reduced CI for transportation fuels. 

3. Convert existing equipment and infrastructure to produce transportation fuels from non-hazardous 
renewable feedstocks and discontinue the processing of crude oil at the Rodeo Refinery. 

4. Preserve and protect existing family-wage jobs in Contra Costa County during and after the 
transition to a renewable transportation fuels production facility. 

5. Repurpose and reuse the facility’s existing equipment capacity, including the marine and rail 
terminals. 

6. Preserve marine, rail, and truck offloading facilities to access national/international renewable 
feedstocks to provide renewable transportation fuels and to provide conventional fuels and 
conventional fuel components. 

7. Provide ability to process a comprehensive range of renewable feedstocks, including treated and 
untreated feedstocks. 

8. Maintain the facility’s current capacity to supply regional market demand for transportation fuels, 
including renewable and conventional fuels. 
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9. Ensure California transportation fuel supply needs are met during the transition to a renewable 
fuels facility by temporarily (approximately 7 months) increasing gas oil and crude deliveries at 
the Marine Terminal to maintain current transportation fuel production at the Rodeo Refinery. 

10.  Provide a beneficial use for recyclable FOG within the state of California. 

11. Provide a mechanism for compliance with both the federal RFS and state LCFS through 
processing facilities in California. 

5.3 Potentially Significant Impacts of the Project 
As mentioned above, CEQA requires a review of a reasonable range of alternatives that could avoid or 
substantially lessen any of the significant environmental impacts of the Project. This analysis evaluates 
the potential impacts of implementing the Project.  

5.4 Alternatives Considered but Dismissed from Further Consideration  
CEQA Guidelines require a brief explanation of alternatives that were considered but rejected during the 
scoping process. Among the factors that may be used to eliminate alternatives from further consideration 
under CEQA include the failure to meet most of the basic project objectives, the alternative’s infeasibility, 
and the alternative’s inability to avoid significant environmental effects (CEQA Guidelines, Section 
15126.6(c)). The six alternatives described below were considered but rejected for the reasons stated 
below. Each alternative considered is summarized below, as well as an explanation why it was not carried 
forward for full evaluation.  

5.4.1 Continued Operation of Rodeo Refinery and Shut-Down of Santa Maria and 
Pipeline Sites  

In this alternative, the Rodeo Refinery would continue to refine crude oil into petroleum-based fuels; all of 
the crude would come into the refinery through the Marine Terminal. The Santa Maria Site would be shut 
down and demolished, and the Pipeline Sites would be cleaned and taken out of active service. 
Accordingly, those facilities would no longer collect and process crude oil for delivery to the Rodeo 
Refinery. This alternative would potentially increase deliveries of crude oil to the Marine Terminal up to 
the facility’s permit limit of approximately 51,000 bpd to partially compensate for the decreased amounts 
of crude and partially refined feedstock received from the Santa Maria Site and Pipeline Sites under 
baseline conditions (70,000 bpd, on average). Accordingly, the Rodeo Refinery would refine up to 
approximately 51,000 bpd of crude oil and gasoil into petroleum products such as diesel fuel, jet fuel, 
gasoline components, propane, butane, and blendstocks, and would continue its gasoline blending and 
distribution operation. The Carbon Plant would remain in service, although operating at a lower activity 
level than under baseline conditions.  

This alternative would not meet the fundamental purpose of the Project as reflected in the Project’s basic 
objectives. The fundamental purpose of the Project is to transition the Rodeo Refinery to a renewable 
transportation fuels production facility. Accordingly, many of the Project objectives relate to the production 
of renewable fuels and repurposing the existing facility, consistent with federal and state renewable 
standards and LCFS, and those objectives could not be achieved with this alternative.  

This alternative was also rejected from further consideration as infeasible because it would reduce 
transportation fuels production at the refinery to approximately 42 percent of the refinery’s capacity 
(51,000 bpd vs 120,000 bpd), and would severely underuse refinery facilities for the refining of 
conventional fuels or the production of renewable fuels. In addition, at 42 percent capacity, this alternative 
would reduce regionally-available supply to meet regional demand. Regional demand is based on 
numerous factors, most of which are independent of the production of transportation fuels, and a 
reduction of production does not necessarily reduce demand. Phillips 66 is a critical supplier of 
transportation fuels to the region. The demand for gasoline in northern California is not met by the refining 
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capacity available in the region, necessitating imports every year (CEC 2021a), and any reduction in 
regional supply will result in increased imports of gasoline from other areas. This pattern has already 
been observed as a result of the closure of the Marathon Martinez refinery in April, 2020: thereafter, less 
gasoline was exported and more gasoline was imported, particularly from Southern California and the 
Pacific Northwest (CEC 2021a). Although in that case overall supply shortages did not occur because of 
reduced demand related to the pandemic, reduction of supply in the future, whether of regional production 
or imported supply, could cause demand to exceed supply (CEC 2021a). Further, this alternative would 
not achieve the state’s objective to encourage the production of renewable fuels and it would not allow 
Phillips 66 to use the transformation of the facility to comply with the federal renewable standards and the 
state LCFS.  

With respect to environmental effects, this alternative would not avoid any significant environmental 
impacts, but some environmental effects would be reduced because the alternative envisions 
substantially reduced operations. However, potential increased deliveries of crude oil to the Marine 
Terminal would not avoid the significant and unavoidable impacts related to marine traffic. The 
construction impacts of this alternative would be lower than those of the Project, as the Project’s Rodeo 
components would not be constructed. The operational impacts of the Rodeo Refinery (primarily, air 
emissions, hazardous materials, and vehicular traffic impacts) would be reduced, but, similar to the 
Project, the operational impacts of the Santa Maria Site and the Pipeline Sites (primarily, air emissions 
and hazardous materials) would be eliminated.  

In summary, although the environmental effects of this alternative would necessarily be reduced as 
compared to the Project, this alternative is rejected from further consideration because it is infeasible and 
would not meet most of the project objectives. 

5.4.2 Project without Gasoline Blending Element 
In this alternative, Phillips 66 would proceed with the Rodeo Renewed Project as described in Chapter 1, 
but the existing gasoline blending and distribution operation would no longer take place at the Rodeo 
location. Instead, this alternative would handle only renewable feedstocks and products. This alternative 
would eliminate from the Project the receipt of up to 38,000 bpd of petroleum-based gasoline and 
blendstocks, and the shipping of up to 40,000 bpd of finished gasoline.  

Several of the Project’s basic objectives depend on the ability to use the Rodeo Refinery to provide 
transportation fuels to the region to meet demand for both conventional and renewable fuels. This 
alternative would eliminate entirely any distribution of gasoline and gasoline blendstocks from the facility, 
and reduce the capacity of the site by 33 percent. Accordingly, this alternative would not preserve 
facilities “to provide conventional fuels and conventional fuel components” nor would it allow the facility to 
maintain its current capacity to supply regional market demand for transportation fuels, including 
renewable and conventional fuels. 

This alternative is infeasible because Phillips 66 is a critical supplier of conventional transportation fuels to 
the region. The gasoline operation at the Rodeo Refinery exists to meet regional demand for gasoline that 
cannot be filled solely by the region’s existing refining capacity. Accordingly, the elimination of the Rodeo 
Refinery’s gasoline operation would likely lead to regional shortages, which might then cause other 
refiners or importers to import gasoline from outside Northern California to remedy the supply shortage. 
The demand for gasoline in northern California is not met by the refining capacity available in the region, 
necessitating imports every year (CEC 2021a), and any reduction in regional supply will result in 
increased imports of gasoline from other areas. This pattern has already been observed as a result of the 
closure of the Marathon Martinez refinery in April 2020; thereafter, less gasoline was exported and more 
gasoline was imported, particularly from Southern California and the Pacific Northwest (CEC 2021a). 
Although in that case overall supply shortages did not occur because of reduced demand related to the 
pandemic, reduction of supply in the future, whether from regional production or imported supply, could 
cause demand to exceed supply (CEC 2021a).  



Rodeo Renewed Project 
Draft Environmental Impact Report 

October 2021 Alternatives Analysis   5-5 

In addition, if the gasoline blending operation at the Rodeo Refinery is eliminated, marine vessel and, 
potentially, rail and truck traffic in the Bay Area region would not decrease. Instead, other facilities in the 
region would begin to import gasoline from outside Northern California to meet the regional demand 
(pipeline transport would not be used because there are no pipelines between the Bay Area and other 
sources of gasoline). Thus, the environmental effects reduced by eliminating gasoline blending operation 
at the Rodeo Refinery would occur at other facilities in the region and would require increased vessel 
traffic to those facilities. On balance, therefore, it is likely that, on a regional basis, this alternative would 
not avoid or materially reduce environmental impacts of the Project, and could increase them depending 
on the sources of supply to the other regional facilities.  

With the elimination of a primary component of both the existing operation and the Project, the air 
emissions and hazards in the immediate vicinity of the Rodeo Refinery could be reduced for this 
alternative; impacts would therefore remain less than significant, similar to the Project. Marine vessel 
traffic would be reduced at the Rodeo Site relative to the Project by eliminating the blendstocks and 
product that currently arrive at and leave the Rodeo Refinery through the Marine Terminal, but potential 
impacts would still be significant and unavoidable, similar to the Project. However, operations by other 
facilities to supply regional demand could have similar or greater environmental effects, depending on the 
methods of transportation and location of supplies. Given that this alternative would be unlikely to avoid or 
substantially reduce environmental effects, as well as its infeasibility related to regional gasoline supply 
and demand and its failure to meet several of the Project’s objectives, this alternative was rejected from 
further consideration.  

5.4.3 Project at an Alternate Site 
Consideration of an “alternate site” alternative may be included among the reasonable range of 
alternatives under CEQA. The objectives of the Project are based on the transformation of an existing 
facility at the Rodeo Site. Development of an alternate site would not result in any changes to the Rodeo 
Site and would not advance any of the basic objectives of the Project.  

This alternative is not feasible for several reasons. First, due to the nature of the Project, implementing it 
at an alternate site would require either construction of the Project facilities at another operating refinery, 
or construction of a new processing facility at a new location. The Rodeo Refinery is the only Phillips 66 
refinery in northern California (the only other Phillips 66 refinery in California besides the Santa Maria 
Refinery is located in the Wilmington/Carson area in Los Angeles County), which means that an existing 
alternate location for the Project to serve the regional fuels market is not available. Further, as discussed 
in Section 5.4.1, Continued Operation of Rodeo Refinery and Shut-Down of Santa Maria and Pipeline 
Sites, the conversion of existing refining and hydrogen production facilities has been important to the 
development of renewable diesel facilities throughout the United States (USDA 2021), and this alternative 
would not result in a conversion of an existing facility. Second, it is unlikely that a suitable site, combining 
marine access, rail access, connecting infrastructure, adequate size, and community acceptability, could 
be located and obtained in a reasonable time frame. Third, Project activities at the Santa Maria and 
Pipeline sites similarly cannot take place elsewhere, as they consist of demolition activities at Santa Maria 
and taking the Pipeline Sites out of service, neither of which could be accomplished at a different location.  

With respect to environmental effects, construction of a renewable fuels facility at a new site would be a 
substantially larger undertaking than the Project and would result in significant new environmental 
impacts related to that site, particularly because the Project consists of repurposing an existing industrial 
site and existing equipment. The Project as proposed focuses development only within the active area of 
the existing Rodeo Site, and would not result in development in new or previously undisturbed areas 
either within or outside the existing Rodeo Refinery footprint.  

In summary, this alternative would fail to meet the Project’s basic objectives, would not be feasible 
because no “alternative site” is readily available, and would not reduce environmental impacts. Therefore, 
this alternative is dismissed and is not considered further in this analysis.  
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5.4.4 Pretreated Feedstocks Only Alternative (No Pretreatment Unit)  
In this alternative, as in the Project, the Rodeo Refinery would not refine petroleum-based feedstocks. 
Unlike the Project, however, the refinery would not be able to process untreated renewable feedstocks. 
This alternative would re-purpose the Rodeo Refinery to process pretreated renewable feedstocks by 
altering the process equipment and other support elements as described for the Project; the only 
difference would be that the PTU and supporting infrastructure would not be installed. Instead, the Rodeo 
Refinery would process only pretreated renewable feedstocks from other sources. This alternative would 
continue to handle refined blendstocks for gasoline. In this alternative, as in the Project, the Carbon Plant 
and Santa Maria Site would be closed and demolished and the Pipeline Sites would be cleaned and 
removed from active service. 

This alternative was dismissed from further analysis as infeasible because current and reasonably 
foreseeable market conditions show that the pretreatment process is integral to the production of 
renewable fuels. To use a broader range of renewable feedstocks for the production of renewable fuels 
(and to reduce market impacts on edible oils), producers employ a pretreatment process for the 
renewable feedstocks. Both biodiesel and renewable diesel production rely on pretreated feedstocks. 
Biodiesel production in the United States has grown substantially over the past two decades, rising to a 
peak of 1.86 billion gallons in 2018, while the renewable diesel market is “a nascent but rapidly growing 
sector” with 2018 US production at approximately 356 million gallons, produced from only four 
commercial facilities (USDA 2021). Given the growth of the renewable fuels market, and the use of 
pretreated feedstocks in the production of biodiesel and renewable diesel, there is market uncertainty 
regarding the future availability of pretreated renewable feedstocks. Pretreatment is an integral part of the 
renewable fuels process, and increased capacity to produce renewable diesel requires pretreatment 
capacity. In California, the pretreatment capacity is limited, and the pretreatment capacity currently 
proposed elsewhere in California is dedicated to that particular facility and no excess capacity would be 
available. The renewable diesel facilities currently being developed include pretreatment facilities to 
provide an internal capability of processing the broad range of feedstocks (Bryan 2021).  

Several of the Project’s basic objectives depend on the ability to use treated and untreated renewable 
feedstocks and to provide transportation fuels to the region to meet demand for both conventional and 
renewable fuels. This alternative would eliminate the capacity of the facility both to accept untreated 
renewable feedstocks and to provide renewable fuels from untreated renewable feedstocks. Accordingly, 
this alternative would not fully meet several of the project objectives, including maximizing production of 
renewable fuels to assist California in meeting its goals for renewable energy, GHG emission reductions, 
and reduced CI for transportation fuels; allowing the facility to process a comprehensive range of 
renewable feedstocks, including treated and untreated feedstocks; maintain the facility’s current capacity 
to supply regional market demand for transportation fuels, including renewable and conventional fuels; 
and providing a beneficial use for recyclable FOG within the state of California. Without a PTU, this 
alternative would not be able to process the Bay Area region’s recyclable FOG to produce renewable 
fuels for local consumption, and such FOG would likely continue to be handled as wastes. Furthermore, 
this alternative would not fully support the objective of providing a mechanism for compliance with both 
the federal RFS and the state’s LCFS through processing facilities in California. Increasing renewable 
fuels production in California will require the development of additional pretreatment capacity in California. 
With this alternative, renewable fuels production would be curtailed and dependent on sufficient quantities 
of pretreated feedstocks, which are subject to market uncertainties.  

With uncertain sources of pretreated feedstocks, this alternative’s production of renewable fuels would 
likely be substantially lower than that proposed for the Project and substantially lower than the capacity of 
the Rodeo Refinery. Thus, this alternative is also considered to be infeasible because it would reduce 
transportation fuels production at the Rodeo Refinery and severely underuse existing refinery facilities for 
the production of renewable fuels. This alternative would, therefore, reduce locally available supply to 
meet regional demand. Regional demand is based on numerous factors, most of which are independent 
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of the production of transportation fuels, and a reduction of production does not necessarily reduce 
demand. Accordingly, as described for the Continued Operation of Rodeo Refinery and Shut-Down of 
Santa Maria and Pipeline Sites Alternative and the Project without Gasoline Blending Element Alternative, 
regional demand would likely be met through the import of transportation fuels by other facilities in the 
region. Further, this alternative would not fully achieve the state’s objective to produce renewable fuels 
and it would not allow Phillips 66 to use fully the transformation of the facility to comply with federal 
renewable standards and the state LCFS.  

The Pretreated Feedstocks Only Alternative would not avoid any of the potentially significant impacts of 
the Project associated with increased vessel traffic (hazards, biology and hydrology) because it would 
have a similar level of vessel traffic as the Project, but it would have reduced effects compared to the 
Project. The construction impacts of this alternative would be lower than those of the Project because the 
PTU would not be constructed. This alternative’s other operational impacts (primarily, air emissions, 
biology, energy use, hazardous materials, and vehicular traffic) would, like those of the Project, be less 
than significant. Also, similar to the Project, the operational effects of the Santa Maria Site and the 
Pipeline Sites (primarily, air emissions and hazardous materials) would be eliminated.  

In summary, the Pretreated Feedstocks Only Alternative would not meet key project objectives related to 
increasing the availability of renewable fuels and meeting federal and state goals for renewable fuels 
and GHG reduction, would be infeasible because it would reduce the region’s supply of transportation 
fuel and not meet federal and state goals related to transportation fuels, and would not substantially 
reduce environmental impacts. Accordingly, this alternative was dismissed and is not considered further 
in this analysis.  

5.4.4.1 Hydrogen Generation Technology Alternative 

This alternative would re-purpose the Rodeo Refinery, as described for the Project, to process renewable 
feedstocks by altering the process equipment and other support elements; the difference from the Project 
would be that the existing hydrogen generation process equipment would be replaced with equipment 
using an alternative technology. As under baseline conditions, the Project and this alternative would 
consume approximately 120,000,000 cubic feet per day of hydrogen. As proposed for the Project, that 
hydrogen would be generated from natural gas using a steam reforming technology, as under baseline 
conditions. In the Hydrogen Generation Technology Alternative, however, hydrogen would be generated 
by electrolysis (i.e., using electrolyzers to split water into hydrogen and oxygen), an energy-intensive 
process that uses a relatively large quantity of electricity. For example, Phillips 66 estimates that the 
Hydrogen Generation Technology Alternative would require approximately 750 MW of electrical 
generating capacity to power enough electrolyzers to meet the Project’s hydrogen demand.  

Under baseline conditions the Rodeo Refinery produces nearly enough electricity at the Rodeo Site and 
the Carbon Plant to power the refinery operations. However, that existing equipment would not have the 
capacity to power both the renewable processing and the electrolyzers. Accordingly, a new source or 
sources of electricity would need to be developed. The new source has not been determined, but this 
analysis assumes that it would be either the local utility (i.e., PG&E), which would deliver electricity 
produced by a mixture of fossil-fuel and renewable sources, or a new, dedicated generation facility such 
as a solar farm, wind farm, or conventional (i.e., natural-gas-fired) generator. A dedicated facility could be 
located either on the Rodeo Refinery site (suitable space permitting) or at a more remote site. 

The electrolyzers and, if employed, the dedicated electrical generation equipment, would represent 
additional construction above that described for the Project; in fact, a dedicated generation facility would 
constitute a major project in itself, as described below. The electrolyzers would be constructed on the 
Rodeo Site, but it is unclear where the dedicated electricity generation equipment could be constructed. In 
this alternative, as in the Project, the Carbon Plant and Santa Maria Site would be closed and demolished 
and the Pipeline Sites would be cleaned and removed from active service.  
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This alternative would meet many of the project objectives because it would continue to process treated 
and untreated renewable feedstocks for the production of renewable fuels, but it would add a substantial 
component to the Project -- the construction of numerous electrolyzers and an electricity source – that is 
not contemplated by any of the objectives.  

This alternative is considered infeasible for both technical and financial reasons. The scale of the 
electrolysis operation that would be required far exceeds any facility that has been put into operation in 
the world. At this time, the largest electrolyzer in service is 20 MW (Collins, 2021), meaning that 
approximately 37 units would need to be installed to supply the necessary amounts of hydrogen. 
Electrolysis projects similar in size to that required for the Rodeo Refinery have been announced (e.g., a 
700 MW plant in Germany; Collins 2020), but none is in the construction stage, let alone operational; at 
this point only pilot-scale plants are under construction, and those appear to have been enabled with 
substantial government grants. Accordingly, the feasibility of production of hydrogen by electrolysis on 
such a large scale is unknown.  

In addition to technical infeasibility, the capital costs of hydrolysis technology make it financially infeasible 
compared to the steam reformation process currently employed at the Rodeo Refinery. Electrolyzers have 
an estimated capital cost of between $1,000 and $1,500 per kilowatt (US Department of Energy 2020); 
considering both capital and installation costs, Phillips 66 estimates that the total capital cost of a 
dedicated facility would be $0.75 billion to $1.1 billion. If a third-party source of electricity were to be used 
(e.g., PG&E), the operational cost of the electricity would be prohibitive (at the current PG&E rate of $120 
per MWh the annual cost would be approximately $788 million, which is ten times the refinery’s current 
utility bill). Furthermore, the current demand-versus-capacity situation in the California Independent 
System Operator balancing area suggests that the regional system may not be able to meet such a 
substantial additional demand easily, particularly during high-demand periods such as summer 
(CAISO 2021).  

Finally, it is not clear that a renewable-energy-based dedicated facility would be feasible. For an onsite 
solar or wind facility, it is unlikely that there is enough space at the Rodeo Refinery or favorable solar and 
wind conditions to generate the necessary energy to power the electrolyzers. For example, each 
megawatt of solar power installation requires between 4 and 9 acres of land (NREL 2013; Clements 
2019) and each megawatt of wind farm capacity could require up to 85 acres (NREL 2009), so that a 
750 MW installation would require at least 3,000 acres and possibly as much as 30,000 acres of land. 
Given that the total area of the Rodeo Refinery is 1,100 acres, including the currently vacant hilly 
grasslands east of I-80, an onsite renewable energy generation facility of sufficient size to meet the 
refinery’s demand is clearly infeasible. For an offsite facility, the same access constraints would apply as 
for the Project at an Alternate Site Alternative (Section 5.4.3, Project at an Alternate Site), as would 
issues of favorable solar or wind conditions and the probable need for transmission facilities. These 
constraints would combine to make it extremely unlikely that a suitable location could be developed within 
a reasonable time frame.  

The Hydrogen Generation Technology Alternative’s environmental impacts would be similar to those of 
the Project with the following exceptions. First, construction of a dedicated electricity generation facility, 
whether onsite or offsite, would have substantial construction impacts related to air quality and terrestrial 
habitat loss that the Project would not have. In addition, if an offsite renewable energy facility is used to 
produce electricity, this alternative could have substantial additional environmental impacts related to 
aesthetics, recreation, habitat loss, and land use. Finally, because this technology would use substantially 
more electricity to produce the hydrogen than the current technology in use at the refinery, as described 
above, it could result in an inefficient, wasteful, and unnecessary use of energy, resulting in a potential 
significant impact with respect to energy. The use of renewable energy to produce electricity, if it were 
feasible, would have fewer impacts related to energy use and GHG emissions, and could have fewer 
impacts related to operational emissions of criteria pollutants. However, the use of substantially more 
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renewable energy to produce the same amount of hydrogen may not be a “wise and efficient” use of 
energy (Appendix F, CEQA Guidelines).  

In summary, although the Hydrogen Generation Technology Alternative, if it could be implemented, would 
meet several key project objectives related to increasing the availability of renewable fuels and meeting 
federal and state goals for renewable fuels and GHG reduction, it would introduce a new stand-alone 
electrolyzer and electricity project component not contemplated by the objectives. In addition, it would be 
infeasible for technical and financial reasons, it would not substantially reduce environmental impacts, 
and it could result in new environmental impacts, particularly regarding the use of energy. Accordingly, 
this alternative was dismissed and is not considered further in this analysis.  

5.4.4.2 Decommission All Facilities 

In this alternative, Phillips 66 would shut down and decommission the Rodeo Refinery (including the 
Carbon Plant), the Santa Maria Site, and the Pipeline Sites. Phillips 66 would no longer refine crude oil to 
produce petroleum products in Northern California and would no longer operate the gasoline blending 
activity. There would be no marine vessel, pipeline, truck, or rail transport of feedstocks or refined product 
in or out of any of the properties. All employment at the Rodeo and Santa Maria facilities, other than 
security forces, would cease.  

Phillips 66 is not proposing to decommission the existing and operating Rodeo Refinery, and this 
alternative would conflict with the fundamental purpose of the Project, which is to convert the facility to a 
renewable transportation fuels facility. In addition, the Decommission All Facilities Alternative would not 
meet any of the project objectives because it would not transition the Rodeo Refinery to renewable fuels, 
repurpose existing equipment and facilities, preserve local jobs, provide a beneficial reuse for FOG, or 
support federal and state goals related to renewable and low-carbon fuels.  

Importantly, the failure to re-use the facilities and equipment at the Rodeo Refinery undermines the state’s 
ability to produce renewable diesel as compared to biodiesel. Renewable diesel is not subject to the 
blending constraints of biodiesel due to its chemical composition, and it can be used at any blend level up to 
100 percent (USDA 2021). Renewable diesel production is different than the production of biodiesel, as it 
uses “refinery-grade hydrogen,” and existing petroleum-refining hydrotreating can be converted to produce 
renewable diesel, as is proposed for the Project (USDA 2021). Because the capital costs for renewable 
diesel are three to four times those of biodiesel, the conversion of existing refining and hydrogen production 
facilities has been important to the development of renewable diesel facilities throughout the United States 
(USDA 2021). By leveraging existing infrastructure at sufficient scale and using unlimited blending potential, 
these facilities are able to produce an economically viable renewable diesel. (USDA 2021). Thus, the 
Decommissioning All Facilities would fail to re-use the refinery’s equipment and eliminate an opportunity to 
produce renewable diesel in an economically worthwhile manner.  

This alternative is considered infeasible because it would eliminate a major supplier of transportation fuels 
to the Bay Area region. According to CEC (2021b), the Rodeo Refinery accounts for nearly 20 percent of 
the refined product produced in the Bay Area, and is thus a critical supplier of conventional transportation 
fuels to the region. For example, the demand for gasoline (representing 80 percent of transportation fuel 
consumption; CEC 2021b) in northern California is not met by that area’s refining capacity, necessitating 
imports every year (CEC 2021a). Accordingly, any reduction in regional supply would result in increased 
imports of gasoline from other areas. This pattern has already been observed as a result of the closure of 
the Marathon Martinez refinery in April, 2020: thereafter, less gasoline was exported and more gasoline 
was imported, particularly from Southern California and the Pacific Northwest (CEC 2021a). The 
supply/demand balance for diesel fuel has been tightening in 2021, and the situation for jet fuel is 
expected to do likewise in the near future (CEC 2021a). Accordingly, the elimination of the Rodeo 
Refinery’s production of transportation fuels, at least in the near term, would likely lead to regional 
shortages that could trigger increased imports and higher prices (CEC 2021a).  
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This alternative would have impacts related to decommissioning if demolition activities are undertaken, 
primarily in the areas of air quality, GHGs, and energy use arising from the emissions of diesel-powered 
equipment. However, because those emissions would be spread over a period of years, it is likely that 
they would be below baseline, and thus would not exceed a regulatory threshold of significance. 
Depending on the scale of excavation associated with demolition, this alternative could have impacts 
related to cultural and tribal resources, but if so, the mitigation measures proposed for the Project would 
ensure that impacts would be less than significant. The Decommission All Facilities Alternative would 
have beneficial effects related to biology, hazards and hazardous materials, hydrology, noise, and utilities 
as a result of the cessation of activities involving the transport of feedstocks and products, the use of 
hazardous materials onsite, and the consumption of natural gas and electricity. However, some of those 
beneficial effects would be offset by the impacts of the increased imports of fuels to other regional 
facilities that would be necessitated by the closure of the Rodeo Refinery.  

In summary, although the Decommission All Facilities Alternative would have fewer environmental impacts 
than the Project, it would not meet any of the project objectives, including those related to increasing the 
availability of renewable fuels and meeting federal and state goals for renewable fuels and GHG reduction. 
In addition, it would be infeasible because of its effect on the region’s transportation fuels market. 
Accordingly, this alternative was dismissed and is not considered further in this analysis.  

5.5 Alternatives to the Project 
As described in Section 5.1, General Consideration of Alternatives, four alternatives to the Project have 
been identified for further consideration. The alternatives are the No Project Alternative (required by 
CEQA), the Reduced Project Alternative, the Terminal Only Alternative, and the No Temporary Increase 
in Crude Oil Alternative. The characteristics of these four alternatives, as well as those of the Project, are 
summarized in Table 5-1. 

Table 5-1. Summary of Alternatives 

 Project No Project 
Reduced 
Project Terminal Only 

No Temporary 
Increase in 
Crude Oil 

Product Processed (bpd) 

Renewable Feedstock 
Received/Processed 80,000 0 55,000 0 80,000 

Gasoline Blendstocks 
Received/Processed 38,000 115,000 38,000 0 38,000 

Existing Renewable Fuels 
Processed 13,000 13,000 13,000 0 13,000 

Product Produced (bpd) 

Renewable Fuels 
Produced/Shipped 55,000 0 50,000 

75,000 

55,000 

Existing Renewable Fuels 
Produced 12,000 12,000 12,000 12,000 

Conventional Fuels 
Produced/Shipped 40,000 100,000 40,000 40,000 
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 Project No Project 
Reduced 
Project Terminal Only 

No Temporary 
Increase in 
Crude Oil 

Mode of Transportationg 

Ships (annual visits) 201 80 165 70 201 

Barges (annual visits) 161 90 161 40 161 

Truck Trips (roundtrips/year) 16,026 53,221 11,230 0 16,026 

Railcars (per day) 16 5 16 8 16 

Employees 650 650 630 75 650 

Notes: 
a. No Project and Terminal Only Alternatives would transport blend stock and product by pipeline, marine vessel, and rail. 
b. The No Temporary Increase in Crude Oil Alternative at full buildout is identical to the Project; it differs only in the temporary 

change in throughput of crude oil during the construction period, and associated vessel calls, which is not reflected in this table. 
This difference, however, is described in the following discussion. 

c. Up to 25,000 bpd excess capacity of pre-treated feedstocks could be sold elsewhere. 
d. As explained in the Project Description, Section 3.7, Project Operation, the facility currently has the capacity to produce 

approximately 12,000 bpd of renewable fuels from pretreated feedstocks using Unit 250, which was previously used to process 
petroleum-based feedstocks. Unit 250 is not included in the Project as the Project does not propose any changes for Unit 250 and 
it would continue to produce 12,000 bpd of renewable fuels. Given that Unit 250 is not part of the Project, Unit 250 feedstock and 
production numbers are not included in this chart under the No Project Alternative.  

e. 70,000 bpd out of 115,000 bpd would arrive by pipeline, the rest would arrive through the Marine Terminal. 
f. Blendstocks and product into the facility would arrive through the Marine Terminal and by rail, and products leaving the facility 

would be transported by pipeline and rail.  
g Reflects operations (not construction) of the Project and Alternatives. 

5.5.1 No Project Alternative 

5.5.1.1 Description of the No Project Alternative 

Based on the CEQA Guidelines, the No Project Alternative is the continued operation of the Rodeo 
Refinery, the Carbon Plant, the Santa Maria Site, and the Pipeline Sites, which would be the 
“circumstance” if the Project did not proceed. Under the No Project Alternative, the Rodeo Refinery would 
continue to receive petroleum-based feedstocks, including crude oil, by pipeline (from the Santa Maria 
Site via the Pipeline Sites) and marine vessels, refine those feedstocks into a variety of petroleum-based 
fuel products, and ship those products out by pipeline, marine vessels, and rail. The Carbon Plant would 
continue to receive raw coke by truck, produce finished petroleum coke, and ship that material to market 
by rail and truck. The No Project Alternative would consist of the continued operation of the existing 
Rodeo Refinery equipment and the Santa Maria Site and the Pipeline Site. Future activity levels would be, 
on average, similar to the baseline in terms of material throughput, number of truck, train, and marine 
vessel trips, and employment.  

The propriety of using the continued operation of an existing facility for the “no project” alternative was 
explained in Ctr. for Biological Diversity v. Dep't of Fish & Wildlife, 234 Cal. App. 4th 214, 253-254, 183 
Cal. Rptr. 3d 736 (2015): 

Discussing a no project alternative in an EIR “provides the decision makers and the 
public with specific information about the environment if the project is not approved. It is a 
factually based forecast of the environmental impacts of preserving the status quo. It thus 
provides the decision makers with a base line against which they can measure the 
environmental advantages and disadvantages of the project and alternatives to the 
project” (Planning & Conservation League v. Department of Water Resources (2000) 83 
Cal.App.4th 892, 917–918 [100 Cal. Rptr. 2d 173], italics added.)  
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When a project involves a proposed change to an ongoing operation, or even the 
continuation of an ongoing operation, a decision to reject the project would leave the 
operation in place. In such a situation, CEQA defines the no project alternative as a 
continuation of the existing operation. 

See also Saltonstall v. City of Sacramento, 234 Cal. App. 4th 549, 573-574, 183 Cal. Rptr. 3d 898 (2015) 
(“no project” alternative consists of continued operation of an arena at its current location).  

Comments on the NOP suggested that the Santa Maria Site would close whether or not the Project is 
approved, and that therefore the appropriate No Project alternative would be continued operation of the 
Rodeo Refinery without the Santa Maria Site. While throughput at the Santa Maria Site has declined over 
time, existing operations continue to use production from Santa Maria; furthermore, declining production 
is not equivalent to closure. If the Project were not to be approved, the Rodeo Refinery would continue to 
refine crude oil and crude feedstocks, including those supplied by the Santa Maria Site, and the Rodeo 
Refinery would continue to use the Pipeline Sites to transport feedstocks as under baseline conditions. 

5.5.1.2 Impacts and Relationship to Project Objectives 

The purpose of the Project is to transition the Rodeo Refinery to a renewable transportation fuels 
production facility. Accordingly, many of the Project objectives relate to the production of renewable fuels 
and repurposing the existing facility, consistent with federal renewable standards and the state LCFS. The 
No Project Alternative would not meet most of the project objectives, would fully meet only one objective, 
and would only partially meet the rest of the objectives. Below is an evaluation of the No Project 
Alternative relative to each objective on an individual basis. 

1. Convert the Rodeo Refinery to a renewable transportation fuels production facility. 

The No Project Alternative would retain the existing uses at the site, include crude oil refining, 
and would not convert the Rodeo Refinery to a renewable transportation production facility. 
Although this alternative would retain the existing production of a relatively small quantity 
(12,000 bpd) of renewable fuels by processing pretreated feedstocks, it would also continue to 
refine crude oil feedstock, and therefore, the alternative would not achieve this objective.  

2. Provide/maximize production of renewable fuels to assist California in meeting its goals 
for renewable energy, GHG emission reductions, and reduced CI for transportation fuels. 

Although the No Project Alternative would continue the existing facility’s production of renewable 
fuels at up to 12,000 bpd by processing pretreated feedstocks, it would not maximize production, 
nor would it provide for the processing of untreated feedstocks. The Project includes a PTU with a 
capacity to treat up to 80,000 bpd of a broad range of renewable feedstocks, resulting in 55,000 
bpd of renewable fuels and up to 25,000 bpd of pre-treated feedstocks to be exported into the 
market for potential further renewable fuels production at other facilities. Thus, while the facility’s 
existing renewable fuels production would assist California in meeting its goals for renewable 
energy, GHG emission reductions and reduced CI, the No Project Alternative would not 
contribute to the production of renewable fuels. Therefore, the No Project Alternative would not 
meet this objective. 

3. Convert existing equipment and infrastructure to produce transportation fuels from 
non-hazardous renewable feedstocks and discontinue the processing of crude oil at the 
Rodeo Refinery.  

The No Project Alternative does not involve any changes to the Rodeo Refinery, and therefore it 
would not result in the conversion of any equipment or infrastructure to produce renewable fuels, 
and it would not discontinue the processing of crude oil at the Rodeo Refinery. This alternative 
would not achieve this objective. 
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4. Preserve and protect existing family-wage jobs in Contra Costa County during and after 
the transition to a renewable transportation fuels production facility.  

Because the No Project Alternative provides for the continued operation of the Rodeo Refinery 
and related facilities and would preserve all existing jobs, it would achieve this objective. 

5. Repurpose and reuse the facility’s existing equipment capacity, including the marine and 
rail terminals.  

The No Project Alternative does not involve any changes to the Rodeo Refinery and therefore it 
would not repurpose or reuse the facility’s existing equipment capacity, including the marine and 
rail terminals. This alternative would not achieve this objective.  

6. Preserve marine, rail, and truck offloading facilities to access national/international 
renewable feedstocks to provide renewable transportation fuels and to provide 
conventional fuels and conventional fuel components;  

The No Project Alternative provides for the continued operation of the Rodeo Refinery and related 
facilities and therefore it would preserve marine and rail offloading facilities to provide renewable 
and conventional fuels. With respect to renewable feedstocks and fuels, however, the No Project 
Alternative would continue to access only pretreated feedstocks, which are subject to market 
conditions. This alternative would partially achieve this objective.  

7. Provide the ability to process a comprehensive range of renewable feedstocks, including 
treated and untreated feedstocks.  

The No Project Alternative would not involve any changes to the Rodeo Refinery and does not 
include the installation of a Pretreatment Unit (PTU). Without a PTU, the facility would not have 
the ability to process a comprehensive range of renewable feedstocks and would be restricted to 
pretreated feedstocks. Accordingly, this alternative would not achieve this objective. 

8. Maintain the facility’s current capacity to supply regional market demand for 
transportation fuels, including renewable and conventional fuels.  

The No Project Alternative provides for the continued operation of the Rodeo Refinery and would 
maintain the facility’s capacity to supply regional market demand for both renewable and 
conventional fuels, although with respect to renewable fuels, to a far lesser extent than the 
Project. This alternative would achieve this objective. 

9. Ensure California transportation fuel supply needs are met during the transition to a 
renewable fuels facility by temporarily (approximately 7 months) increasing gas oil and 
crude deliveries at the Marine Terminal to maintain current transportation fuel production 
at the Rodeo Refinery.  

The No Project Alternative provides for the continued operation of the Rodeo Refinery and would 
not involve any increase of deliveries to the Marine Terminal. However, given the continued 
operation of the Rodeo Refinery, California’s transportation fuel supply needs would continue to 
be met. This objective is not applicable to the No Project Alternative, given that it presumes a 
transition to a renewable fuels facility would occur. 

10. Provide a beneficial use for recyclable FOG within the state of California.  

Because the No Project Alternative would involve the continued operation of the Rodeo Refinery, 
it would not have the capacity to process recyclable FOG. This would prevent the Bay Area 
region from fully realizing the benefits of a local renewable resource such as used cooking oils 
and waste grease. Therefore, this alternative would not achieve this objective. 
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11. Provide a mechanism for compliance with the federal RFS and state Low Carbon Fuel 
Standard through processing facilities in California. 

The No Project Alternative would continue the existing production of renewable fuels of up to 
approximately 12,000 bpd. However, the Project includes a Pretreatment Unit (PTU) with a capacity 
to treat up to 80,000 bpd of a broad range of renewable feedstocks, resulting in 55,000 bpd of 
renewable fuels and up to 25,000 bpd of pre-treated feedstocks to be exported into the market for 
potential further renewable fuels production at other facilities. Thus, while the facility’s existing 
renewable fuels production provides a mechanism for compliance with the federal RFS and state 
Low Carbon Fuel Standard, by processing renewable feedstocks that have been pre-treated 
elsewhere, the No Project Alternative does not increase the facility’s production of renewable fuels 
and does not further facilitate compliance with the RFS or the LCFS through processing facilities in 
California. Therefore, the No Project Alternative would not achieve this objective. 

With regard to environmental impacts, the No Project Alternative would not result in changes to structures 
or operations (i.e., activity levels, throughput, and feedstocks and products) at any of the elements of the 
Project site. Accordingly, the No Project Alternative would have no impacts under CEQA because it would 
not differ from the CEQA baseline except to the extent that, in the future, throughputs would likely vary 
and air pollutant and GHG emissions and energy usage would likely decline somewhat in response to 
technological and regulatory changes.  

The No Project Alternative would continue to emit criteria pollutants and GHGs, and to consume energy 
(see Section 4.6, Energy Conservation, and Section 4.8, Greenhouse Gas Emissions); the No Project 
Alternative’s emissions would be similar to the baseline emissions in those tables). However, because there 
would be no incremental emissions in excess of the baseline, there would be no impact under CEQA.  

5.5.2 Reduced Project Alternative 

5.5.2.1 Description of the Reduced Project Alternative 

Reduced project alternatives are usually considered as one means to potentially reduce the adverse 
effects of a project on the environment. A reduced project alternative considers components of the project 
that could potentially be eliminated or reduced and still meet the project objectives.  

In the Reduced Project Alternative, the capacity of the Rodeo Renewed facility would be reduced 
compared to the Project because the Pre-Treatment Unit would consist of only two pre-treatment trains 
instead of three, thereby reducing overall processing capability for renewable feedstocks to 55,000 bpd 
(instead of 80,000 bpd) and shipping 50,000 bpd of renewable fuels (instead of 55,000 bpd). With existing 
(as of 2021) renewable processing capacity of 12,000 bpd (i.e., the Unit 250 production) and the reduced 
shipping of 50,000 bpd, the total production capacity of the facility after the Reduced Project Alternative is 
operational would be 62,000 bpd of renewable fuels. Like the Project, the facility would continue to 
receive 38,000 bpd of gasoline blendstocks, and blend and ship 40,000 bpd conventional fuels. All other 
elements of the Reduced Project would be identical to the Project, including demolition of the Carbon 
Plant and the Santa Maria Site and cleaning and decommissioning the Pipeline Sites. 

5.5.2.2 Impacts and Relationship to Project Objectives 

As discussed below, the Reduced Project Alternative would meet several of the objectives of the Project, 
but would only partially meet the remaining objectives.  

1. Convert the Rodeo Refinery to a renewable transportation fuels production facility.  

The Reduced Project Alternative would convert the Rodeo Refinery to a renewable transportation 
production facility. Although this alternative would produce smaller amounts of renewable fuels 
than the Project, it would nevertheless achieve this objective. 
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2. Provide/maximize production of renewable fuels to assist California in meeting its goals 
for renewable energy, GHG emission reductions, and reduced CI for transportation fuels.  

In the Reduced Project Alternative, the refinery would process 55,000 bpd of renewable 
feedstocks to produce up to 50,000 bpd of renewable fuels. In comparison, the Project would 
have a capacity to treat up to 80,000 bpd of a broad range of renewable feedstocks, resulting in 
55,000 bpd of renewable fuels and up to 25,000 bpd of pre-treated feedstocks to be exported into 
the market for potential further renewable fuels production at other facilities. Thus, while the 
facility under the Reduced Project Alternative would assist California in meeting its goals for 
renewable energy, GHG emission reductions and reduced CI, it would do so to a lesser extent 
than the Project. The decreased production of renewable fuels compared to the Project could 
mean that the region’s fuel demand would have to be met with greater amounts of petroleum-
based fuels than with the Project. In that case, the Reduced Project would not go as far toward 
assisting in the attainment of California’s climate and energy goals as the Project would. 
Therefore, the Reduced Project Alternative would partially achieve this objective. 

3. Convert existing equipment and infrastructure to produce transportation fuels from 
non-hazardous renewable feedstocks and discontinue the processing of crude oil at the 
Rodeo Refinery. 

The Reduced Project Alternative would result in the conversion of equipment and infrastructure to 
produce renewable fuels and it would discontinue the processing of crude oil at the Rodeo 
Refinery. Accordingly, this alternative would achieve this objective. 

4. Preserve and protect existing family-wage jobs in Contra Costa County during and after 
the transition to a renewable transportation fuels production facility.  

The Reduced Project Alternative would preserve most of the existing jobs (see Table 5-1). 
Accordingly, it would achieve this objective.  

5. Repurpose and reuse the facility’s existing equipment capacity, including the marine and 
rail terminals.  

The Reduced Project Alternative would repurpose and reuse the facility’s existing equipment 
capacity to the same extent as the Project would, including the marine and rail terminals. 
Accordingly, this alternative would achieve this objective.  

6. Preserve marine, rail, and truck offloading facilities to access national/international 
renewable feedstocks to provide renewable transportation fuels and to provide 
conventional fuels and conventional fuel components. 

The Reduced Project Alternative would preserve marine and rail offloading facilities to provide 
renewable and conventional fuels. This alternative would achieve this objective.  

7. Provide the ability to process a comprehensive range of renewable feedstocks, including 
treated and untreated feedstocks.  

The Reduced Project Alternative would have the ability to process a comprehensive range of 
renewable feedstocks, although at a lower throughput than the Project. This alternative would 
achieve this objective. 

8. Maintain the facility’s current capacity to supply regional market demand for 
transportation fuels, including renewable and conventional fuels. 

The Reduced Project Alternative would not maintain the Rodeo Refinery’s capacity to produce 
approximately 120,000 bpd to supply regional market demand for both renewable and 
conventional fuels, as it would provide an overall supply of 102,000 bpd (50,000 bpd of renewable 



Rodeo Renewed Project 
Draft Environmental Impact Report 

5-16   Alternatives Analysis October 2021 

fuels, 40,000 bpd of conventional fuels, and 12,000 bpd of existing capacity for renewable fuels). 
This alternative would not achieve this objective. 

9. Ensure California transportation fuel supply needs are met during the transition to a 
renewable fuels facility by temporarily (approximately 7 months) increasing gas oil and 
crude deliveries at the Marine Terminal to maintain current transportation fuel production 
at the Rodeo Refinery.  

The Reduced Project Alternative would achieve this objective because it would include increased 
deliveries and processing of crude oil during the construction period. 

10. Provide a beneficial use for recyclable FOG within the state of California. 

The Reduced Project Alternative would have the capacity to process recyclable FOG, although to 
a lesser degree than the Project. Therefore, this alternative would partially achieve this objective. 

11. Provide a mechanism for compliance with the federal RFS and state LCFS through 
processing facilities in California.  

In the Reduced Project Alternative, the facility would produce up to 50,000 bpd of renewable 
fuels. In comparison, the Project would have the capacity to treat up to 80,000 bpd of a broad 
range of renewable feedstocks, resulting in 55,000 bpd of renewable fuels and up to 25,000 bpd 
of pre-treated feedstocks to be exported into the market for potential further renewable fuels 
production at other facilities. Thus, although the facility’s renewable fuels production would 
provide a mechanism for compliance with the federal RFS and the state LCFS, it would do so to a 
far lesser extent than the Project would. Therefore, the Reduced Project Alternative would 
partially achieve this objective.  

Most of the impacts of the Reduced Project Alternative would be at similar levels of significance as those of 
the Project (see Chapter 4) because construction and operational activities would be similar. Accordingly, 
the Reduced Project Alternative would have no impacts, with respect to agriculture and forestry, mineral 
resources, public services, recreation, wildfires and utilities and service systems (except solid waste). As 
with the Project, impacts related to aesthetics, energy conservation, land use and planning, and solid waste 
would be less-than-significant with no mitigation required. Significant impacts requiring mitigation to reduce 
impacts to less than significant include cultural resources, geology and soils, noise, transportation, and tribal 
cultural resources. Given the lower activity levels, air emissions, energy usage, vessel activity, and truck 
traffic impacts would be somewhat reduced from those of the Project, resulting in lower effects. Accordingly, 
impacts would be less than significant, like those of the Project. 

In the case of air quality, the Reduced Project Alternative would have short-term impacts related to 
demolition and construction emissions, although the effects would be less than those associated with the 
Project because one train of the PTU and its associated infrastructure would not be constructed, therefore 
partially reducing construction activity and related emissions. Average daily construction emissions of NOx 
prior to the application of mitigation would likely exceed the CEQA threshold of significance, given that the 
construction activity, albeit reduced, would not be much smaller than the Project’s, which would exceed 
the threshold (see Section 4.3, Air Quality, [Tables 4.3-11 through 4.3-14]); however, emissions of other 
criteria pollutants would not exceed the thresholds and would, like those of the Project, result in less-than-
significant impacts. The construction-phase emissions of NOx would be mitigated to a less-than-
significant impact.  

Operation of the Reduced Project Alternative would not emit criteria pollutants in amounts that would 
exceed the BAAQMD’s significance thresholds. As in the case of the Project, operational emissions of all 
criteria pollutants would be lower than the baseline and they would also be lower than the Project’s (see 
Tables 4.3-13 and 4.3-14 in Section 4.3, Air Quality). However, similar to the Project, incremental 
emissions from rail operations would likely exceed the NOx significance criterion outside the SFBAAB 
(see Table 4.3-15 in Section 4.3, Air Quality).  
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The Reduced Project Alternative would have slightly less effects related to vessel activity. Compared to 
the Project, the Reduced Project would result in 326 versus 362 vessels (see Table 5-1). As with the 
Project, most impacts would be mitigated to less than significant with the same mitigation measures 
proposed for the Project. The Reduced Project Alternative’s effects on biological resources would be 
marginally less than those of the Project due to the reduced throughput and vessel calls; however, 
significant and unavoidable impacts would still occur to marine biological resources. All other impacts 
would be less than significant. 

The Reduced Project Alternative would have potential impacts related to cultural resources because it 
would involve demolition and construction in areas with known archeological resources. However, the 
same mitigation measures proposed for the Project (see Section 4.5, Cultural Resources) would be 
applied to this alternative. Accordingly, impacts would be less than significant.  

The Reduced Project Alternative would have potential impacts related to energy use because it would 
consume natural gas, electricity, and diesel fuel during construction and operation. Consumption of 
energy during construction would be similar to, although slightly lower than, the amounts depicted for the 
Project (see Section 4.6, Energy Conservation, [Table 4.6-5a]). These amounts would be minimal in the 
context of total California consumption and supplies, and the impact would be less than significant. 

As in the case of the Project, the Reduced Project Alternative’s consumption of electricity and natural gas 
during operations would be less than during baseline conditions – in the case of natural gas, substantially 
less (see Section 4.6, Energy Conservation, [Table 4.6-5b]). Similar to the Project, the Reduced Project 
Alternative would produce onsite over 80 percent of the electricity for the Rodeo Refinery, and natural gas 
would constitute a fraction of Contra Costa County consumption. Thus, the Reduced Project Alternative’s 
consumption of those energy sources would not be wasteful, inefficient, or unnecessary, and impacts 
would be less than significant. The Reduced Project Alternative would consume more diesel fuel than 
under baseline conditions, primarily because of increased vessel traffic and assumed longer rail routes, 
but less fuel than the Project. The increased consumption would represent less than 0.04 percent of the 
statewide consumption of diesel fuel, however, and would thus be minimal and would not represent 
wasteful, inefficient, or unnecessary use of energy.  

The Reduced Project Alternative would release GHGs during construction and operation. The 
construction emissions would be similar to, although slightly less than, those of the Project, and would 
therefore not exceed thresholds of significance. Operational GHG emissions would likewise be somewhat 
less than those of the Project and therefore impacts would be less than significant.  

The Reduced Project Alternative would pose fewer hazards to people and the environment than baseline 
conditions. Specifically, the onsite hazards associated with the use and storage of hazardous materials 
and the hazards associated with the transportation of hazardous materials to and from the Rodeo 
Refinery (see Section 4.9, Hazards and Hazardous Materials) would be lower because of the non-
hazardous nature of the feedstocks and the renewable fuels products, and because the hazards 
associated with operation of the Santa Maria Site would be eliminated. Onsite hazards that would be 
substantially lessened include the risk of fire and explosion associated with the handling of flammable and 
explosive substances (i.e., petroleum hydrocarbons in feedstocks, refining process intermediates, and 
products). Transportation risks that would be eliminated or substantially lessened under the Reduced 
Project Alternative include trucks transporting hazardous materials to and hazardous wastes from the 
Rodeo Refinery and the Santa Maria Site, and railcars transporting both hazardous (e.g., butane) and 
non-hazardous materials (e.g., petroleum coke) from the Rodeo and Santa Maria facilities.  

The Reduced Project Alternative would no longer transport crude oil by marine vessel but instead would 
transport non-hazardous renewable feedstocks. Compared to the Project, significant and unavoidable 
impacts related to water quality and potential release of hazardous materials from a vessel spill (see 
Section 4.9 Hazards and Hazardous Materials), would be somewhat lessened under this alternative due 
to fewer vessels, but remain significant and unavoidable.  
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Under the Reduced Project Alternative, the Rodeo Refinery’s use of water would be substantially the 
same as under baseline conditions (see Section 4.10, Hydrology and Water Quality). The volumes and 
chemical composition of the discharges would be somewhat different from baseline conditions, as 
described for the Project. The Santa Maria Site would no longer withdraw groundwater from the local 
aquifer or discharge wastewater to the Pacific Ocean. Construction, demolition, and activities at the 
Pipeline Sites would be substantially the same as described for the Project. Accordingly, similar to the 
Project, impacts related to soil erosion or siltation, surface runoff, stormwater drainage, flood flows or 
hazards, or groundwater management would be less than significant.  

Under the Reduced Project Alternative, the transportation of petroleum coke by truck from the Rodeo 
Refinery and the Santa Maria Site would not occur, and the transportation of chemicals and wastes to and 
from the Santa Maria Site would no longer occur. Accordingly, truck traffic would be substantially reduced 
relative to the baseline. Specifically, truck traffic would be reduced from approximately 53,200 roundtrips 
per year (see Table 3-2 in Chapter 3, Project Description) to approximately 11,200 trips per year. The 
number of employees in Contra Costa County would be only slightly less than under baseline conditions. 
Accordingly, the Reduced Project Alternative would not have adverse effects related to the vehicle miles 
traveled or levels of service on area roads (which are acceptable at both the Rodeo and Santa Maria 
locations; see Section 4.13, Transportation and Traffic), and impacts, like those of the Project, would be 
less than significant. Because the Reduced Project Alternative would not substantially alter traffic volumes 
or patterns, it would not conflict with plans or policies to implement other forms of transportation or the 
performance of the area circulation system.  

5.5.3 Terminal Only Alternative 

5.5.3.1 Description of the Terminal Only Alternative  

In the Terminal Only Alternative, the Rodeo Refinery would stop processing petroleum-based feedstocks 
and only serve as a terminal. It would receive, store, and ship petroleum-based and renewable fuels 
produced elsewhere. No processing of any materials would occur onsite; only storage, blending, and 
handling would occur.  

Under the Terminal Only Alternative, the process equipment at the Rodeo Site would be demolished, 
likely over a period of years, leaving only the storage tankage and associated infrastructure, including the 
wastewater treatment plant (Unit 100), piping, pumps, and administration buildings in active service. In 
this alternative, as in the Project, the Carbon Plant and Santa Maria Site would be closed and demolished 
and the Pipeline Sites would be cleaned and removed from active service.  

Operation of this alternative would involve the receipt of gasoline blendstocks, as under existing 
conditions, as well as renewable fuels and blendstocks, by marine vessel and potentially rail. Finished 
gasoline and diesel, both petroleum-based and renewable, would be distributed from the Rodeo Site by 
pipeline and potentially rail. The Terminal Only Alternative would result in 110 vessels per year delivering 
blendstocks and fuels, which is considerably less than the Project. As described in Table 5-1, the 
Terminal Only Alternative is assumed to handle an average of 75,000 bpd, in approximately equal 
amounts of gasoline and diesel fuel. This alternative would employ far fewer personnel than the Project, 
with employment estimated at 75.  
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5.5.3.2 Impacts and Relationship to Project Objectives 

The Terminal Only Alternative would partially meet several of the project objectives but, as discussed 
below, would not meet objectives related to production of renewable fuels, maintaining facility capacity to 
meet regional demand, and job protection.  

1. Convert the Rodeo Refinery to a renewable transportation fuels production facility. 

The Terminal Only Alternative would not convert the Rodeo Refinery to a renewable 
transportation fuels production facility and would not, therefore, achieve this objective. 

2. Provide/maximize production of renewable fuels to assist California in meeting its goals 
for renewable energy, GHG emission reductions, and reduced CI for transportation fuels. 

The Terminal Only Alternative would not produce renewable fuels, and would therefore not assist 
California in meeting its goals for renewable energy, GHG emission reductions and reduced CI. 
The lack of production of renewable fuels at the Rodeo Refinery could mean that the region’s fuel 
demand would have to be met with greater amounts of petroleum-based fuels, some portion of it 
imported, than with the Project. In that case, the Terminal Only Alternative would not assist in the 
attainment of California’s climate and energy goals. Therefore, the Terminal Only Alternative 
would not achieve this objective. 

3. Convert existing equipment and infrastructure to produce transportation fuels from 
non-hazardous renewable feedstocks and discontinue the processing of crude oil at the 
Rodeo Refinery.  

The Terminal Only Alternative would not convert equipment and infrastructure to produce 
renewable fuels, but it would discontinue the processing of crude oil at the Rodeo Refinery. 
Accordingly, this alternative would partially achieve this objective. 

4. Preserve and protect existing family-wage jobs in Contra Costa County during and after 
the transition to a renewable transportation fuels production facility.  

The Terminal Only Alternative would result in the elimination of approximately 575 of the 
650 existing jobs at the Rodeo Refinery. Although it would preserve 75 jobs (see Table 5-1), the 
magnitude of job reduction means that this alternative cannot be considered as achieving 
this objective.  

5. Repurpose and reuse the facility’s existing equipment capacity, including the marine and 
rail terminals.  

The Terminal Only Alternative would repurpose and reuse only a small portion of the facility’s 
existing equipment capacity, primarily storage tanks and administrative facilities. The remainder 
of the refinery’s equipment would not be reused. Accordingly, this alternative would partially 
achieve this objective.  

6. Preserve marine, rail, and truck offloading facilities to access national/international 
renewable feedstocks to provide renewable transportation fuels and to provide 
conventional fuels and conventional fuel components;  

The Terminal Only Alternative would preserve marine and rail facilities, and possibly truck 
loading/offloading facilities. Those facilities would likely be used to receive, store, and distribute 
renewable fuels and would certainly be used to handle conventional fuels and fuel 
components (e.g., the existing gasoline blending operation). However, this alternative does not 
include accessing renewable feedstocks. Accordingly, this alternative would partially achieve 
this objective.  
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7. Provide the ability to process a comprehensive range of renewable feedstocks, including 
treated and untreated feedstocks.  

The Terminal Only Alternative would not be able to process renewable feedstocks. Accordingly, 
this alternative would not achieve this objective. 

8. Maintain the facility’s current capacity to supply regional market demand for transportation 
fuels, including renewable and conventional fuels.  

The Terminal Only Alternative would allow the Rodeo Refinery to supply regional market demand 
for conventional and renewable fuels. However, the capacity to supply fuels would be 
substantially less than the Project’s (see Table 5-1) and would not maintain the facility’s current 
capacity to produce approximately 120,000 bpd. This alternative would not achieve this objective. 

9. Ensure California transportation fuel supply needs are met during the transition to a 
renewable fuels facility by temporarily (approximately 7 months) increasing gas oil and 
crude deliveries at the Marine Terminal to maintain current transportation fuel production 
at the Rodeo Refinery.  

The Terminal Only Alternative would not achieve this objective because it would not transition the 
Rodeo Refinery to a renewable fuels facility and would not require any increased crude oil or 
gasoil deliveries. 

10. Provide a beneficial use for recyclable FOG within the state of California.  

The Terminal Only Alternative would not have the capacity to process recyclable FOG. Therefore, 
this alternative would not achieve this objective. 

11. Provide a mechanism for compliance with the federal RFS and state LCFS through 
processing facilities in California.  

The Terminal Only Alternative would provide a mechanism for compliance with the federal RFS 
and state LCFS because it would likely supply some renewable and low-carbon fuels, although to 
a far lesser extent than the Project. Therefore, the Terminal Only Alternative would partially 
achieve this objective.  

Most of the impacts of the Terminal Only Alternative would be at similar levels of significance as those of 
the Project because construction and operational activities would be similar. Accordingly, the Terminal 
Only Alternative would have no impacts with respect to agriculture and forestry, mineral resources, public 
services, recreation, wildfires and utilities and service systems (except solid waste). As with the Project, 
impacts related to aesthetics, energy conservation, land use and planning, and solid waste would be less-
than-significant with no mitigation required. Significant impacts requiring mitigation to reduce impacts to 
less than significant include cultural resources, geology and soils, noise, transportation, and tribal cultural 
resources. Given the lower activity levels, air emissions, energy usage, and truck traffic impacts would be 
somewhat reduced from those of the Project, resulting in lower effects. Accordingly, impacts would be 
less than significant, like those of the Project. 

The Terminal Only Alternative would have less effects related to vessel spills (see Section 4.4, Biological 
Resources) because there would be less vessel activity (see Table 5-1). As with the Project, with 
exception of impacts related to vessel spills, impacts would be mitigated to less than significant with the 
same mitigation measures proposed for the Project. Overall, the Terminal Only Alternative’s effects on 
biological resources would be less than those of the Project due to the reduced throughput and vessel 
calls; however, significant and unavoidable impacts would still occur. 

In the case of air quality, the Terminal Only Alternative would have short-term impacts related to 
demolition emissions. Average daily demolition emissions of NOx would likely exceed the CEQA 
threshold of significance, given that construction/demolition would be greater than that of the Project, the 
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emissions of which would substantially exceed the threshold (see Section 4.3, Air Quality), but emissions 
of other criteria pollutants would likely not exceed the thresholds. The same mitigation applied to the 
Project would reduce this impact to less than significant. Operation of the Terminal Only Alternative would 
not emit criteria pollutants in amounts that would exceed the BAAQMD’s significance thresholds. The 
primary source of operational emissions would be marine vessels. However, operational emissions of all 
criteria pollutants would be lower than the baseline because although there would be marine vessel 
emissions, they would be offset by the fact that there would be no processing activities at the Rodeo Site, 
the Santa Maria Site, or the Carbon Plant.  

The Terminal Only Alternative would have potential impacts related to cultural resources because it would 
involve demolition and construction in areas with known archeological resources. However, the same 
mitigation measures proposed for the Project (see Section 4.5, Cultural Resources) would be applied to 
this alternative. Accordingly, impacts would be similar in magnitude to those of the Project and therefore 
less than significant. 

The Terminal Only Alternative would have potential impacts related to energy use because it would 
consume natural gas, electricity, and diesel fuel during demolition and operation. Given the scale of the 
demolition involved, consumption of energy during construction and demolition could be higher than the 
amounts depicted for the Project (see Section 4.6 Energy Conservation). Nevertheless, the consumption 
of diesel fuel and gasoline during demolition would likely be minimal in the context of total California 
consumption and supplies, and would not represent a significant impact.  

The Terminal Only Alternative’s consumption of electricity and natural gas during operations would be 
substantially less than during baseline conditions. The decrease would be the result of closing the Santa 
Maria Site and the Carbon Plant and discontinuing refining operations at the Rodeo Site. The Terminal 
Only Alternative would consume small amounts of electricity, relative to the baseline consumption of 
520,000 MWh (see Section 4.6, Energy Conservation), to operate lighting, pumps, generators, and similar 
support equipment, and minimal amounts of natural gas for minor uses such as hot water and building 
heating. This alternative would consume less diesel fuel than under baseline conditions, primarily 
because of decreased numbers of trucks and marine vessels at the Rodeo Site and the elimination of 
truck and rail traffic at the Carbon Plant and Santa Maria Site. Because the Terminal Only Alternative 
would not increase use of energy sources above baseline levels, energy use would not be inefficient or 
unnecessary, and impacts would be less than significant.  

The Terminal Only Alternative would release GHGs during construction and operation. The construction 
emissions would likely be greater than those of the Project (see Section 4.8, Greenhouse Gas Emissions), 
given the scale of demolition, and would likely exceed thresholds of significance. However, the same 
mitigation measure applied to the Project would be applied to this alternative. Operational GHG emissions 
would be substantially less than those of the Project (see Section 4.8, Greenhouse Gas Emissions) because 
no processing activities would take place. Accordingly, impacts would be less than significant.  

The Terminal Only Alternative would pose fewer onsite hazards to people and the environment than 
either baseline conditions or the Project. Specifically, the onsite hazards associated with the use of 
hazardous materials in the refining process and the hazards associated with the transportation of 
hazardous materials to and from the Rodeo Refinery (see Section 4.9 Hazards and Hazardous Materials) 
would be lower because the refining processes at the Rodeo Site and the Santa Maria Site would no 
longer occur. Other onsite hazards that would be eliminated or substantially lessened include the risk of 
fire and explosion associated with the handling of flammable and explosive substances such as crude oil, 
hydrogen, and refinery process intermediates.  

Under the Terminal Only Alternative, the Rodeo Refinery would cease to withdraw cooling water from San 
Pablo Bay and to use East Bay MUD water for refinery processes, although it would continue to use small 
amounts of East Bay MUD water for sanitary, drinking, and some industrial functions. Stormwater and 
wastewater would continue to be treated in the wastewater treatment plant and discharged to San Pablo 
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Bay (see Section 4.10, Hydrology and Water Quality). The Santa Maria Site would no longer withdraw 
groundwater from the local aquifer for process and cooling purposes, treat it, and discharge it to the 
Pacific Ocean. Demolition at the Carbon Plant and the Santa Maria Site would be substantially the same 
as described for the Project, and demolition at the Rodeo Site would involve above-ground equipment. 
Accordingly, impacts related to soil erosion or siltation, surface runoff, stormwater drainage, flood flows or 
hazards, or groundwater management at the Rodeo Refinery, the Santa Maria Site, and the Pipeline Sites 
would be less than significant.  

The Terminal Only Alternative would no longer transport crude oil by marine vessel, but instead would 
transport petroleum-based blendstocks, renewable fuels, and other refined products. Accordingly, the risk 
of water pollution from vessel spills, either in transit or at the Marine Terminal, would be slightly above 
baseline conditions. Compared to the Project, significant and unavoidable impacts related to water quality 
and potential release of hazardous materials from a vessel spill (see Section 4.9 Hazards and Hazardous 
Materials), would be somewhat lessened, but remain significant and unavoidable. 

Under the Terminal Only Alternative, the transportation of petroleum coke by truck from the Rodeo 
Refinery and the Santa Maria Site would not occur. The transportation of chemicals and wastes to and 
from the Santa Maria Site would no longer occur. The number of employees would be substantially less 
than under baseline conditions, (see Table 5-1). Accordingly, the Terminal Only Alternative would not 
have adverse effects related to the vehicle miles traveled or levels of service on area roads (which are 
acceptable at both the Rodeo and Santa Maria locations; see Section 4.13, Transportation and Traffic), 
and impacts would be less than significant. Because the Terminal Only Alternative would not alter traffic 
volumes or patterns, it would not conflict with plans or policies to implement other forms of transportation 
or the performance of the area circulation system.  

5.5.4 No Temporary Increase in Crude Oil Alternative 

5.5.4.1 Description of the No Temporary Increase Alternative  

This alternative would be identical to the Project except that it would not include a temporary increase in 
crude oil and gas oil deliveries via the Marine Terminal during the transitional phase (last 7 months of the 
construction period) in excess of the permit limit of approximately 51,000 bpd. Specifically, some 
additional visits of barges and ships would occur during the interim period to deliver the permitted amount 
of crude oil and gasoil, but the number of vessels would be lower than under the Project. The lower 
vessel traffic would mean that the Rodeo Refinery would operate at a lower level of production than the 
Project during that interim period.  

Under this alternative, it is reasonable to expect that the decreased vessel traffic to the Marine Terminal 
during the 7-month interim period, and therefore the decreased production of refined products by the 
Rodeo Refinery, would be offset by imports to other regional fuels facilities and possibly, where feasible, 
increased production by the other three regional refineries. Imports would likely come primarily by vessel, 
as happened in 2020 during the Marathon Martinez refinery shutdown (CEC 2021a), and increased 
production, should some excess capacity be available, would require imports of crude oil, also likely 
primarily by marine vessel. Accordingly, some or all of the vessel traffic that would not come to the Rodeo 
Refinery would come to other regional facilities.  

Under operating conditions, however, the No Temporary Increase in Crude Oil Alternative would result in 
the same significant and unavoidable impacts associated with vessel spills as the Project. 

5.5.4.2 Impacts and Relationship to Project Objectives  

As discussed below, the No Temporary Increase in Crude Oil Alternative would meet most of the project 
objectives because it would result in a facility that would provide the same amounts and types of 
renewable fuels as the Project (except during a portion of the construction period) and that would 
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maintain the same level of employment. It would not, however, meet Project objectives designed to 
ensure that the regional transportation fuels supply is met and uninterrupted during Project construction. 

1.  Convert the Rodeo Refinery to a renewable transportation fuels production facility. 

The No Temporary Increase in Crude Oil Alternative would convert the Rodeo Refinery to a 
renewable transportation production facility that would produce the same amounts of renewable 
fuels as the Project. Accordingly, it would achieve this objective. 

2.  Provide/maximize production of renewable fuels to assist California in meeting its goals 
for renewable energy, GHG emission reductions, and reduced CI for transportation fuels. 

The No Temporary Increase in Crude Oil Alternative would produce renewable fuels in the same 
quantities as the Project. Accordingly, the facility would assist California in meeting its goals for 
renewable energy, GHG emission reductions, and reduced CI. The decreased production of 
conventional fuels during the construction period compared to the Project would mean that the 
region’s fuel demand would have to be met with imported petroleum-based fuels, but such an 
eventuality would be of short duration (7 months) and would not interfere with the long-term 
supply of renewable fuels. Therefore, the No Temporary Increase in Crude Oil Alternative would 
achieve this objective. 

3.  Convert existing equipment and infrastructure to produce transportation fuels from 
non-hazardous renewable feedstocks and discontinue the processing of crude oil at the 
Rodeo Refinery.  

The No Temporary Increase in Crude Oil Alternative would result in the conversion of equipment 
and infrastructure to produce renewable fuels to the same extent as the Project would, and it 
would discontinue the processing of crude oil at the Rodeo Refinery. Accordingly, this alternative 
would achieve this objective. 

4.  Preserve and protect existing family-wage jobs in Contra Costa County during and after 
the transition to a renewable transportation fuels production facility.  

The No Temporary Increase in Crude Oil Alternative would preserve the existing jobs (see 
Table 5-1). Accordingly, it would achieve this objective.  

5.  Repurpose and reuse the facility’s existing equipment capacity, including the marine and 
rail terminals.  

The No Temporary Increase in Crude Oil Alternative would repurpose and reuse the facility’s 
existing equipment capacity, including the marine and rail terminals to the same extent as the 
Project. Accordingly, this alternative would achieve this objective.  

6.  Preserve marine, rail, and truck offloading facilities to access national/international 
renewable feedstocks to provide renewable transportation fuels and to provide 
conventional fuels and conventional fuel components;  

The No Temporary Increase in Crude Oil Alternative would preserve marine, rail, and truck 
offloading facilities to access renewable feedstocks to the same extent as the Project. 
Accordingly, this alternative would achieve this objective.  

7.  Provide the ability to process a comprehensive range of renewable feedstocks, including 
treated and untreated feedstocks.  

The No Temporary Increase in Crude Oil Alternative would have the same ability to process a 
comprehensive range of renewable feedstocks as the Project. This alternative would achieve 
this objective.  
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8.  Maintain the facility’s current capacity to supply regional market demand for transportation 
fuels, including renewable and conventional fuels.  

The No Temporary Increase in Crude Oil Alternative would maintain the Rodeo Refinery’s 
capacity to supply regional market demand for both renewable and conventional fuels in the long 
term. However, during 7 months of the construction period, the Rodeo Refinery would not be able 
to supply its historic share of the regional market for conventional fuels, which could result in 
either increased imports or regional shortages of transportation fuels. Accordingly, this alternative 
would partially achieve this objective. 

9.  Ensure California transportation fuel supply needs are met during the transition to a 
renewable fuels facility by temporarily (approximately 7 months) increasing gas oil and 
crude deliveries at the Marine Terminal to maintain current transportation fuel production 
at the Rodeo Refinery.  

The No Temporary Increase in Crude Oil Alternative would not achieve this objective because it 
would not include increased deliveries and processing of crude oil during the construction period 
to maintain current fuel production. 

10. Provide a beneficial use for recyclable FOG within the state of California.  

The No Temporary Increase in Crude Oil Alternative would achieve this objective because it 
would have the capacity to process recyclable FOG.  

11. Provide a mechanism for compliance with the federal RFS and state LCFS through 
processing facilities in California.  

The No Temporary Increase in Crude Oil Alternative would provide a mechanism for compliance 
with the federal RFS and state LCFS by producing renewable fuels at the maximum capacity of 
the Project. Therefore, the No Temporary Increase in Crude Oil Alternative would achieve 
this objective.  

Most of the impacts of the No Temporary Increase in Crude Oil would be at similar levels of significance 
as those of the Project (see Chapter 4) because construction and operational activities would be similar. 
Accordingly, the No Temporary Increase in Crude Oil would have no impacts, with respect to agriculture 
and forestry, mineral resources, public services, recreation, wildfires and utilities and service systems 
(except solid waste). As with the Project, impacts related to aesthetics, energy conservation, land use and 
planning, and solid waste would be less-than-significant with no mitigation required. Significant impacts 
requiring mitigation to reduce impacts to less than significant include cultural resources, geology and 
soils, noise, transportation, and tribal cultural resources. Given the lower activity levels, air emissions, 
energy usage, and truck traffic impacts would be somewhat reduced from those of the Project, resulting in 
lower effects. Accordingly, impacts would be less than significant, like those of the Project.  

In the case of air quality, the No Temporary Increase in Crude Oil Alternative would have significant impacts 
related to construction emissions but, similar to the Project, excess NOx emissions would be mitigated to 
constitute a less-than-significant impact. Operation of this alternative would not emit criteria pollutants in 
amounts that would exceed the BAAQMD’s significance thresholds. Operational emissions of all criteria 
pollutants, which would be identical to those of the Project, would be lower than the baseline (see Section 
4.3, Air Quality), and thus impacts would be less than significant. However, similar to the Project, 
incremental emissions from rail operations would likely exceed the NOx significance criterion outside the 
SFBAAB (see Table 4.3-15 in Section 4.3, Air Quality). During the transitional phase, the No Temporary 
Increase in Crude Oil Alternative would have potential impacts on biological resources related to 
transporting crude oil. Although the marine vessel traffic to the Rodeo Refinery would increase over 
baseline, it would not allow the refinery to operate at its capacity, and vessel traffic to other regional facilities 
likely would increase, so that overall, construction-phase impacts would be similar to those of the Project.  
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During operation, this alternative would have potential impacts related to transporting renewable 
feedstocks and renewable fuels by tanker vessel. As with the Project, the No Temporary Increase in 
Crude Oil Alternative would result in significant and unavoidable impacts to marine biological resources 
as a result of an accidental spill of renewable feedstocks enroute, at or near the Marine Terminal since 
the amount of vessel traffic would be the same (see Table 5-1). In addition, significant and unavoidable 
impacts would occur related to increased vessel traffic that would increase the presence of nonindigenous 
species. Despite recommended mitigation measures, these substantial adverse impacts on special-status 
marine species or their habitat cannot be eliminated. Similarly, the No Temporary Increase in Crude Oil 
Alternative would have the same effects as the Project with regard to vessel noise and vessel strikes on 
marine mammals (see Section 4.4, Biological Resources) when compared to baseline conditions. As with 
the Project, impacts would be mitigated to less than significant with the same mitigation measures 
proposed for the Project. All other impacts would be less than significant.  

The No Temporary Increase in Crude Oil Alternative would have impacts related to cultural resources 
because it would involve demolition and construction in areas with known archeological resources. 
However, the same mitigation measures proposed for the Project (see Section 4.5, Cultural Resources) 
would be applied to this alternative. Accordingly, impacts would be less than significant.  

The No Temporary Increase in Crude Oil Alternative would have impacts related to energy use because it 
would consume natural gas, electricity, and diesel fuel during construction and operation. Consumption of 
energy during construction would be similar to, although lower than (because of the lower vessel traffic 
during the last 7 months) the amounts depicted for the Project (see Section 4.6 Energy Conservation). 
These amounts would be minimal in the context of total California consumption and supplies, and the 
impact would be less than significant. This alternative’s consumption of energy during operations would 
be the same as the Project’s (see Section 4.6 Energy Conservation), and energy use would not be 
inefficient or unnecessary. Accordingly, impacts would be less than significant.  

The No Temporary Increase in Crude Oil Alternative would release GHGs during construction and 
operation. The construction-phase emissions would be less than those of the Project (see Section 4.6, 
Energy Conservation) because of the lower vessel traffic, and would therefore not exceed thresholds of 
significance. Operational GHG emissions would be the same as those of the Project, and therefore 
impacts would be less than significant.  

As compared to baseline conditions, the onsite hazards associated with the use and storage of hazardous 
materials, and the hazards associated with the transportation of hazardous materials to and from the 
Rodeo Refinery (see Section 4.9, Hazards and Hazardous Materials), would be lower because of the non-
hazardous nature of the feedstocks and the renewable fuels products, and because the hazards 
associated with operation of the Santa Maria Site would be eliminated. Onsite hazards that would be 
eliminated or substantially lessened include the risk of fire and explosion associated with the handling of 
flammable and explosive substances such as crude oil. Transportation risks that would be eliminated or 
substantially lessened under operation of the No Temporary Increase in Crude Oil Alternative include 
spills from trucks transporting hazardous materials to and hazardous wastes from the Santa Maria Site, 
and railcars transporting both hazardous (e.g., butane) and non-hazardous materials (e.g., petroleum 
coke) from the Rodeo and Santa Maria facilities. Compared to the Project, significant and unavoidable 
impacts related to water quality and potential release of hazardous materials from a vessel spill (see 
Section 4.9 Hazards and Hazardous Materials), would remain significant and unavoidable. 

Under the No Temporary Increase in Crude Oil Alternative, the Rodeo Refinery’s use of water would be 
substantially the same as under baseline conditions (see Section 4.10, Hydrology and Water Quality). 
The Santa Maria Site would no longer withdraw groundwater from the local aquifer or discharge 
wastewater to the Pacific Ocean. Construction and demolition activities would be identical to those of the 
Project. Accordingly, impacts related to soil erosion or siltation, surface runoff, stormwater drainage, flood 
flows or hazards, or groundwater management would be less than significant. Under the No Temporary 
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Increase in Crude Oil Alternative, the transportation of petroleum coke by truck from the Rodeo Refinery 
and the Santa Maria Site would not occur, and the transportation of chemicals and wastes to and from the 
Santa Maria Site would no longer occur. Accordingly, truck traffic would be substantially reduced relative 
to the baseline. Specifically, truck traffic would be reduced from approximately 53,200 roundtrips per year 
to approximately 16,000 truck trips per year (see Chapter 1. Project Description, [Table 1-2]). The number 
of employees would be the same as under baseline conditions. Accordingly, this alternative would not 
have adverse effects related to the vehicle miles traveled or levels of service on area roads (which are 
acceptable at both the Rodeo and Santa Maria locations; see Section 4.13, Transportation and Traffic), 
and impacts would be less than significant. Because the No Temporary Increase in Crude Oil Alternative 
would not substantially alter traffic volumes or patterns, it would not conflict with plans or policies to 
implement other forms of transportation or the performance of the area circulation system.  

5.5.4.3 Comparison of Alternatives 

The following discussion compares the impacts of the four alternatives to those of the Project in each of 
the key resource areas considered in Section 5.5, Alternatives to the Project; the comparisons are 
summarized in Table 5-2. Most of the impacts of the Project would be less than significant or could be 
mitigated to a less-than-significant level with implementation of recommended mitigation measures. 
However, the Project would result in significant and adverse impacts that even with recommended 
mitigation measures the impacts would remain significant and adverse. These significant and unavoidable 
impacts relate to water quality, hazardous materials, and marine biological resources that would occur as 
a result of increased marine vessel traffic, and potentially significant increased NOx emissions from rail 
operations outside the San Francisco Bay Area Air Basin that would exceed air quality thresholds. 

The magnitude of the impacts of the alternatives (other than the No Project Alternative) would be similar 
to or lower than those of the Project. The No Project Alternative would have no impacts under CEQA, but 
in a number of resource areas the magnitude of its environmental effects would be greater than those of 
the Project.  

Table 5-2. Summary Comparison of the Environmental Effects of Alternatives Relative to 
the Project  

Resource Area Project No Project 
Reduced 
Project Terminal Only 

No Temporary 
Increase in 
Crude Oil 

Air Quality 

Construction LTS with 
mitigation 

Reduced 
(No Impact) 

Similar 
(LTS with 
mitigation) 

Greater  
(LTS with 
mitigation 

Reduced 
(LTS with 
mitigation) 

Operation LTS Greater 
(No Impact) 

Similar  
(LTS) 

Reduced  
(LTS) 

Same  
(LTS) 

Rail NOx emissions 
outside SFBAAB SU Reduced 

(No Impact) 
Same  
(SU) 

Reduced  
(SU) 

Same  
(SU) 
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Resource Area Project No Project 
Reduced 
Project Terminal Only 

No Temporary 
Increase in 
Crude Oil 

Biology 

Spills  
Construction LTS Similar 

(No Impact) 
Similar  
(LTS) 

Similar  
(LTS) 

Similar  
(LTS) 

Operation SU Reduced 
(No Impact) 

Reduced 
(SU) 

Reduced  
(SU) 

Same  
(SU) 

Noise / 
Vessel 
Strikes  

Construction LTS  Similar 
(No Impact) 

Similar  
(LTS) 

Reduced  
(LTS) 

Similar  
(LTS) 

Operation LTS Reduced 
(No Impact) 

Reduced  
(LTS) 

Reduced  
(LTS) 

Same  
(LTS) 

Cultural Resources 

Construction LTS with 
mitigation 

Reduced 
(No Impact) 

Similar 
(LTS with 
mitigation) 

Similar 
(LTS with 
mitigation) 

Same  
(LTS with 
mitigation) 

Operation N/Aa N/A N/A N/A N/A 

Energy 

Construction LTS Reduced 
(No Impact) 

Reduced  
(LTS) 

Greater  
(LTS) 

Similar  
(LTS) 

Operation LTS Similar 
(No Impact) 

Reduced  
(LTS) 

Reduced ( 
LTS) 

Same  
(LTS) 

Greenhouse Gases 

Construction LTS Reduced (No 
Impact) 

Similar  
(LTS) 

Greater  
(LTS) 

Similar  
(LTS) 

Operation LTS Greater 
(No Impact) Reduced (LTS) Reduced  

(LTS) 
Same  
(LTS) 

Hazards & Hazardous Materials 

Construction LTS Reduced 
(No Impact) 

Similar  
(LTS) 

Greater 
(LTS) 

Similar  
(LTS) 

 Operation SU Reduced 
(No Impact) 

Reduced 
(SU) 

Reduced  
(SU) 

Same  
(SU) 

Hydrology and Water Quality 

Construction LTS Reduced 
(No Impact) 

Same  
(LTS) 

Greater  
(LTS) 

Similar  
(LTS) 

Operation SU Reduced 
(No Impact) 

Reduced 
(SU) 

Reduced  
(SU) 

Same  
(SU) 

Transportation 

Construction LTS Reduced 
(No Impact) 

Similar  
(LTS) 

Similar  
(LTS) 

Same  
(LTS) 

Operation LTS Greater 
(No Impact) 

Reduced  
(LTS) 

Reduced  
(LTS) 

Same  
(LTS) 

Note:  LTS = less than significant 
SU = Significant and Unavoidable 

a. Cultural impacts are only applicable to the construction phase, as they involve the potential for encountering archeological or other 
cultural artifacts during excavation. 
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5.5.5 Air Quality 
The No Project Alternative would avoid the Project’s significant short-term impacts of emissions 
associated with construction and demolition. For operational emissions, the No Project Alternative would 
not have a CEQA impact as compared to baseline conditions. However, given that the Project reduces 
operational emissions as compared to baseline conditions, the No Project Alternative’s operational 
emissions of criteria pollutants would be greater – in the case of NOx and SO2 substantially greater – than 
the Project’s emissions after implementation of the Project (see Section 4.3, Air Quality).  

The Reduced Project Alternative would have similar air quality impacts related to construction as the 
Project and would be similarly mitigated. Operational emissions would be somewhat lower than those of 
the Project, although essentially similar, because of the lower activity levels, and impacts would remain 
less than significant.  

The Terminal Only Alternative would potentially have substantially greater construction impacts than the 
Project, although those impacts potentially could be mitigated in a similar manner as the Project’s to less 
than significant. The operational emissions would be lower than those of the Project, and thus its impacts 
would be less than significant, similar to the Project.  

Under the No Temporary Increase in Crude Oil Alternative, impacts related to construction emissions 
would be very similar to those of the Project (see Section 4.3, Air Quality) except during 7 months of the 
construction period, when reduced vessel traffic relative to the No Temporary Increase Alternative would 
result in lower air emissions relative to the Project. Operational emissions would be identical to those of 
the Project, and therefore impacts would be less than significant. 

5.5.6 Biological Resources 
The No Project Alternative would not have a CEQA impact to biological resources as compared to 
baseline conditions as it would transport materials that are less toxic than the petroleum-based 
feedstocks and products. Compared to the Project the total number of vessels would decrease under the 
No Project Alternative (70 versus 362; see Table 5-1). Impacts related to noise and vessel strikes would 
be less than significant, the same as the Project. Additionally, the No Project Alternative would not result 
in significant and unavoidable impacts to water quality, hazards and marine biological impacts related to 
vessel spills and nonindigenous species since vessel activity would be the similar to baseline conditions. 

The Reduced Project Alternative would have very similar impacts on biological resources as the Project. 
The only difference would be that, because there would be somewhat fewer marine vessels (326 versus 
362; see Table 5-1), potential impacts related to spills, underwater noise, and collisions would be 
marginally less, but remain the same as the Project.  

The Terminal Only Alternative would, as compared to the Project, potentially transport and handle more 
petroleum-based materials (gasoline and gasoline blendstocks), which are more toxic than the renewable 
feedstocks and fuels. Accordingly, adverse effects on biological resources, including sensitive habitats, 
migratory species, and marine mammals, from a spill could be more serious than those of the Project. 
However, vessel traffic would be lower than that of the Project (110 versus 362; see Table 5-1). Impacts 
related to noise and vessel strikes would continue to be less than significant, the same as the Project. 
The Terminal Only Alternative would result in similar impacts to marine biological impacts related to 
vessel spills and nonindigenous species since vessel activity would be the similar to baseline conditions. 

Vessel traffic related to the No Temporary Increase in Crude Oil Alternative would be somewhat less than 
that of the Project during 7 months of the construction period. Operational impacts related to vessel 
activity, however, would be the same as the Project. Impacts related to noise and vessel strikes would 
continue to be less than significant, but significant and unavoidable impacts to marine biological 
resources related to vessel spills and nonindigenous species would be the same as the Project. 
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5.5.7 Cultural Resources 
Because the No Project Alternative would not involve construction or demolition of structures or ground-
disturbing activities, it would have no impacts on cultural resources. Accordingly, impacts would be less 
than those of the Project, which could adversely affect cultural resources (see Section 4.5, Cultural 
Resources), but with mitigation, Project impacts are less than significant.  

The Reduced Project Alternative would involve similar construction, demolition, and ground-disturbing 
activities as the Project, and would therefore have the same potentially significant impact. As with the 
Project, the potentially significant impact would be reduced to less than significant by the application of 
mitigation measures.  

The Terminal Only Alternative, like the Project, would involve demolition of the Carbon Plant and Santa 
Maria Site, and thus would have the same potential impacts related to cultural resources. It is assumed to 
involve demolition of most or all of the process equipment at the Rodeo Site, and would have the same 
potential for an impact to cultural resources as the Project, the level of impact relative to the Project would 
not be materially increased and would therefore be less than significant.  

The No Temporary Increase in Crude Oil Alternative would not differ in its construction and demolition 
elements from the Project (except for the increase of vessels at the Marine Terminal). Accordingly, it would 
have exactly the same impacts as the Project with respect to cultural resources, less than significant.  

5.5.8 Energy 
The No Project Alternative would not have a CEQA impact with respect to energy usage as compared to 
baseline conditions. Because there would be no construction, the No Project Alternative would have 
reduced environmental effects regarding energy usage as compared to the Project. The Project would 
reduce electricity and natural gas usage as compared to baseline conditions, and therefore, the No 
Project Alternative would use approximately 6 times as much natural gas and somewhat more electricity 
than the Project. The No Project Alternative, based on existing conditions, would use substantially less 
diesel fuel than the Project, largely because of the lower vessel and rail traffic. The greater usage of 
diesel fuel in the Project could be considered offset by the Project’s lower usage of electricity and natural 
gas, such that the energy use of the No Project Alternative would be similar in magnitude to the Project.  

The Reduced Project Alternative would use somewhat less energy than the Project (see Section 4.6, 
Energy Conservation) during both construction and operation. Accordingly, its impacts would be 
somewhat lower than those of the Project, and remain less than significant.  

The Terminal Only Alternative would use more energy during demolition of existing facilities than the 
Project would use for construction, although impacts are assumed to be less than significant given the 
likely timeframe of demolition. However, this alternative would use substantially less energy than the 
Project during operation. Accordingly, its operational impacts related to energy would be less than those 
of the Project, and remain less than significant, similar to the Project.  

During 7 months of the construction period, the No Temporary Increase in Crude Oil Alternative would 
use less energy than the Project because there would be fewer vessels delivering crude oil, although the 
likely increase of vessel traffic to other refineries could offset that difference. Otherwise, operational 
energy use under the two scenarios would be identical, and impacts would be less than significant. 

5.5.9 Greenhouse Gases 
The No Project Alternative would not have a CEQA impact with respect to GHGs as compared to baseline 
conditions. However, the Project would reduce GHGs relative to baseline conditions, and therefore, the 
operational GHG emissions of the No Project Alternative would be somewhat greater than those of the 
Project (see Section 4.8, Greenhouse Gas Emissions).  
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The Reduced Project Alternative’s construction emissions of GHGs would be similar to those of the 
Project, but its operational emissions would be proportionately less, based on reduced throughput 
compared to the Project. Accordingly, impacts related to operational GHG emissions would be lower than 
those of the Project, and less than significant.  

The Terminal Only Alternative would have greater construction-phase GHGs than the Project, given the 
scale of demolition, but substantially lower operational GHG emissions than the Project because there 
would be no onsite processing activities and substantially less vessel traffic. Accordingly, impacts, like 
those of the Project, would be less than significant. 

The No Temporary Increase in Crude Oil Alternative’s operational impacts related to GHGs would be 
identical to those of the Project except during 7 months of the construction period, when reduced vessel 
traffic and refinery activity could result in somewhat lower GHG emissions, although increased traffic to 
other refineries could offset that decrease.  

5.5.10 Hazards and Hazardous Materials 
The No Project Alternative would not have a CEQA impact with respect to hazards and hazardous 
materials as compared to baseline conditions. The Project would no longer handle crude oil, whereas the 
No Project Alternative would continue to handle large quantities of crude oil. The No Project would not 
result in increased vessel activity over the baseline condition. The Reduced Project Alternative would 
have very similar impacts on biological resources as the Project (326 versus 362 vessels; see Table 5-1). 
Potential impacts related to spills, would be marginally less, but remain the same as the Project. 
Construction impacts would be very similar to those of the Project, as they differ only in the installation of 
one pre-treatment train.  

The Terminal Only Alternative would, given the differing scales of construction and demolition at the 
Rodeo Site, have greater construction-phase impacts than the Project related to the generation and 
transportation of hazardous construction wastes. This alternative and the Project would handle, store, and 
transport hazardous materials (gasoline and diesel fuel), but this alternative would have less vessel traffic 
(110 versus 362 vessels) and no truck traffic. As a result, Terminal Only Alternative would lessen impacts 
of the Project related to spills, but remain significant and unavoidable.  

During 7 months of the construction period, the No Temporary Increase in Crude Oil Alternative would 
have fewer vessels delivering crude oil, which could result in marginally lower risks related to the 
transport of hazardous materials (i.e., crude oil) than the Project. However, as discussed above, any 
reduced vessel traffic the Rodeo Refinery would likely be offset by more traffic to other regional refineries, 
so that there might not be any net reduction in risk. During operations, hazards and impacts associated 
with the use, storage, and transport of hazardous materials under the two scenarios would be the same. 
Although this alternative would result in decreased vessel activity, it would have the same significant and 
unavoidable impacts of the Project related to spills. 

5.5.11 Hydrology and Water Quality 
The No Project Alternative would not have a CEQA impact with respect to hydrology and water quality as 
compared to baseline conditions. With respect to construction, the Project would have less-than-significant 
impacts, whereas the No Project Alternative would have no impacts. Impacts related to discharge of larger 
volumes of treated wastewater and cooling water to San Pablo Bay and the Pacific Ocean (from the Santa 
Maria Site), the No Project Alternative would increase impacts compared to the Project.  

The Reduced Project Alternative would have impacts related to both onsite and offsite hazards that would 
be similar in nature to those of the Project, because the materials and activities involved would be 
identical, and from a risk perspective, similar to the Project. However, the risk impacts could be marginally 
lower than those of the Project because of the lower activity levels (particularly throughput and vessel 
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traffic). Construction impacts would be very similar to those of the Project, as they differ only in the 
installation of one pre-treatment train.  

The Terminal Only Alternative’s construction effects on water quality could be greater than those of the 
Project, given the scale of demolition at the Rodeo Site, but the standard construction controls would 
minimize those effects and it is likely that impacts would be less than significant. Both the Project and this 
alternative would handle, store, and transport toxic materials (gasoline and diesel fuel). The Terminal 
Only Alternative would result in lower vessel traffic than the Project, but increase over baseline conditions. 
As a result, the Terminal Only Alternative would lessen impacts related to a vessel spill, but remain same 
significant and unavoidable. The Terminal Only Alternative would have no truck or rail traffic, which would 
lower impacts, with the exception of vessel spills.  

For a 7-month period during construction, the No Temporary Increase in Crude Oil Alternative’s impacts 
on water quality would be similar in magnitude compared to the Project. The significant and unavoidable 
impact related to vessel spills would be the same as the Project. Other operational impacts of this 
alternative would be identical to those of the Project.  

5.5.12 Transportation 
The No Project Alternative does not have a CEQA impact with respect to transportation as compared to 
baseline conditions. In addition, the No Project Alternative would avoid the less-than-significant impacts of 
Project’s temporary construction traffic. However, the Project would reduce the facility’s operational traffic 
by more than 50 percent as compared to baseline conditions and would completely eliminate truck traffic 
at the Santa Maria Site. Therefore, although the No Project Alternative’s operational traffic has no CEQA 
impact, its traffic would be greater than that of the Project.  

The Reduced Project Alternative’s construction-phase effects on local traffic conditions would be very 
similar to those of the Project, given that the workforce is expected to be the same. Operation of this 
alternative would have somewhat less impact related to transportation than the Project because truck 
traffic would be approximately one-third less than with the Project. Impacts related to the vehicle miles 
traveled would be similar to those of the Project (i.e., less than significant), because worker commuting 
traffic would be nearly identical in both scenarios.  

The Terminal Only Alternative’s construction-phase impacts on traffic conditions would likely be similar to 
those of the Project, because although the scale of demolition would be greater than the scale of 
construction of the Project, the workforce would likely be similar in size, the primary difference being the 
duration of construction/demolition activities. Because operation of the Terminal Only Alternative would 
involve far fewer workers and less truck traffic than the Project (see Table 5-1), overall traffic would be 
substantially less than that of the Project, and impacts would be less than significant, similar to the Project.  

The No Temporary Increase in Crude Oil Alternative’s impacts related to traffic would be identical to those 
of the Project in both construction and operation, as the increase in vessel traffic would not affect truck or 
worker traffic.  

5.5.13 Summary 
Normally, the No Project Alternative is expected to be environmentally superior to the other alternatives 
and the proposed project. In this case, the No Project Alternative does not have any impacts under CEQA 
because impacts are evaluated against a baseline very similar to the alternative’s future operations. 
Nevertheless, the Project and other alternatives reduce effects on the environment as compared to 
baseline conditions in many resource areas, and thus, the facility operating under the No Project 
Alternative could have greater environmental effects than the Project.  

Specifically, although the No Project Alternative does not have CEQA impacts, the continued transport, 
use, and storage of flammable and toxic materials under the No Project Alternative would still present 
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certain risks of spills, fires, and explosions, would use substantially more energy than the other 
alternatives, and would emit substantially more criteria air pollutants and GHGs than the other 
alternatives. The Project, the Reduced Project Alternative, and the No Temporary Increase in Crude Oil 
Alternative, on the other hand, would substantially reduce some of those risks as compared to baseline 
conditions, but the significant and unavoidable impacts related to vessel spills would be similar or the 
same as the Project. The Terminal Only Alternative would further reduce those risks, but vessel traffic 
would still be slightly above the baseline condition, and therefore, still result in significant and unavoidable 
impacts from a vessel spill.  

Potentially significant increased NOx emissions from rail operations would be lessened under the No 
Project and Terminal Only Alternative compared to the Project, but the impact would remain significant 
and unavoidable in air basins outside the SFBAAB. The No Project Alternative would have fewer impacts 
than the Project and the other alternatives related to construction activities.  

The Reduced Project Alternative and the No Temporary Increase in Crude Oil Alternative would have very 
similar impacts to the Project, given that all three scenarios would handle similar types and quantities of 
materials and would have similar levels of construction. The impacts of the Reduced Project Alternative 
related to air quality, biology, energy, GHGs, hazards and hazardous Materials, and hydrology and water 
quality would be somewhat smaller than those of the Project, largely because the lower throughput and the 
resulting smaller or fewer marine vessels, which would lower emissions of air pollutants and GHGs. The 
impacts of the No Temporary Increase in Crude Oil Alternative during the 7-month transitional phase, would 
be less because there would be fewer marine vessels than under the Project. However, during operation the 
No Temporary Increase in Crude Oil would result in the same significant and adverse impacts of the Project 
related to vessel spills. These significant and unavoidable impacts would not occur under the No Project 
Alternative and would be substantially lessened under the Terminal Only Alternative since vessel activity 
would be considerably less than the Project, and lower or similar to the baseline condition.  

Accordingly, selecting one of these two alternatives over the Project would provide only marginal 
reductions in impacts while not meeting the project objectives to the same extent as the Project. The 
Reduced Project Alternative would partially meet the objectives of maximizing production of renewable 
fuels to assist California in meeting its goals for renewable energy, GHG emission reductions, and 
reduced CI for transportation fuels, and would not maintain the facility’s current capacity to supply 
regional market demand for transportation fuels, including renewable and conventional fuels. The No 
Temporary Increase in Crude Oil Alternative would not meet the objectives of maintaining current capacity 
to supply regional market demand for transportation fuels, or of ensuring an adequate supply of 
transportation fuels during the transition to a renewable fuels facility, but would still result in significant 
and unavoidable impacts. 

The Terminal Only Alternative would have the least environmental impacts of the alternatives considered. 
This is because the throughput and activity levels of this alternative would be substantially lower than any 
of the other scenarios. The Terminal Only Alternative would not process either crude oil or renewable 
feedstocks at the site. Accordingly, emissions and energy use associated with those activities would not 
occur. Furthermore, the much lower marine vessel and truck traffic of this alternative would further reduce 
air emissions and would also reduce hazards associated with the transport of hazardous materials.  

Although selecting the Terminal Only Alternative would provide reductions in impacts compared to the 
Project, that alternative would not meet objectives related to converting the Rodeo Refinery to a 
renewable fuels production facility or of maintaining family-wage jobs in Contra Costa County. It would 
only partially meet the objective related to supporting local, state, and national goals and policies related 
to transitioning California to renewable, low-carbon-intensity fuels.  
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5.6 Environmentally Superior Alternative 
Identification of an environmentally superior alternative is required under CEQA. The purpose of 
identifying such an alternative is to examine ways to eliminate or substantially reduce significant adverse 
impacts to lower levels of significance.  

The Reduced Project Alternative would be the Environmentally Superior Alternative under CEQA. This 
alternative would meet or partially meet all but one of the Project objectives. The only objective not met is 
to maintain the facility’s current capacity to supply regional market demand for transportation 
fuels, including renewable and conventional fuels. The Reduced Project Alternative would not maintain 
the capacity to produce approximately 120,000 bpd to supply regional market demand for both renewable 
and conventional fuels, as it would provide an overall supply of 102,000 bpd (50,000 bpd of renewable 
fuels, 40,000 bpd of conventional fuels, and 12,000 bpd of existing capacity for renewable fuels). 
However, this alternative would reduce the number of annual marine vessels to 326 instead of 362, as 
proposed under the Project. Other elements of the Reduced Project would be identical to the Project, 
including demolition of the Carbon Plant and the Santa Maria Site, and cleaning and removal from active 
service of the Pipeline Sites.  

Because the Reduced Project Alternative would include two pre-treatment trains as opposed to three, and 
reduce the number of vessel calls at the Marine Terminal, impacts would be similar or lessened with the 
Reduced Project Alternative since less product is received and produced. Therefore, the Reduced Project 
Alternative is the Environmentally Superior Alternative. 
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6 CEQA Statutory Sections 

CEQA requires an EIR to consider the significant environmental effects of a proposed project (CEQA 
Guidelines Section 15126.2). Direct and indirect, short- and long-term effects of the Project are analyzed 
in Chapter 4 of this document. This chapter considers significant unavoidable impacts in Section 6.1, 
significant irreversible environmental effects in Section 6.2, growth-inducing impacts in Section 6.3, 
cumulative impacts in Section 6.4, and effects found not be significant in Section 6.5. 

6.1 Significant Unavoidable Impacts 
Section 21100(b)(2)(A) of CEQA requires an EIR to identify significant environmental effects that cannot be 
avoided if the Project is implemented. Most of the impacts of the Project would be less than significant or 
could be mitigated to a less-than-significant level with implementation of recommended mitigation 
measures. However, the Project would result in significant and adverse impacts that even with 
recommended mitigation measures (refer to Mitigation Measure AQ-3, BIO-2, BIO-4, BIO-6, BIO-7, HAZ 1, 
and HAZ-2) the impacts would remain significant and adverse. These significant and unavoidable impacts 
relate to water quality, hazardous materials, and marine biological resources that would occur as a result of 
increased marine vessel traffic, and potentially significant increased nitrogen oxide (NOx ) emissions from 
rail operations outside the San Francisco Bay Area Air Basin that would exceed air quality thresholds.  

6.2 Significant Irreversible Environmental Effects 
Section 21100(b)(2)(B) of CEQA requires that an EIR identify any significant effect on the environment 
that would be irreversible if the project were implemented. CEQA Guidelines Section 15126.2(c) 
describes irreversible environmental changes as follows: 

Uses of nonrenewable resources during the initial and continued phases of the project 
may be irreversible since a large commitment of such resources makes removal or 
nonuse thereafter unlikely. Primary impacts and, particularly, secondary impacts (such as 
highway improvement which provides access to a previously inaccessible area) generally 
commit future generations to similar uses. Also irreversible damage can result from 
environmental accidents associated with the project. 

Construction and operations associated with the Project would require some non-renewable resources, 
such as diesel and gasoline for construction vehicles and equipment, and marine vessel diesel and 
residual fuel oil for shipping. However, use of non-renewable resources during construction would be 
limited to the approximate 21-month construction period. The temporary, construction-related increase 
would not result in significant use of non-renewable resources and would not commit future generations to 
similar uses. With regard to long-term operations, use of marine vessel diesel and residual fuel oil for 
increased shipping would not represent a significant use of non-renewable resources and would not 
commit future generations to similar uses. 

Accidents, such as a spill during Marine Terminal operations or vessel transit, could trigger irreversible 
environmental damage. During operation, the potential for an accidental spill from vessels enroute, at, or 
near the Marine Terminal could cause significant irreversible changes to the environment within the San 
Pablo Bay, San Francisco Bay, and Coastal Ocean Waters adversely affecting marine biological species 
and their habitats. All marine mammals are afforded protection under the Marine Mammal Protection Act. 
Threatened, endangered, and protected marine mammals observed within the past five years or that 
could potentially occur within San Francisco Bay are listed on Table 4.4-2. If managed properly, the 
frequency and size of potential spills could be lessened but not completely eliminated (refer to Mitigation 
Measure BIO-3, BIO-6 and BIO-7, which require implementation of HAZ-1 and HAZ-2).  
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6.3 Growth-Inducing Impacts 
Section 15126.2(d) of the CEQA Guidelines states that an EIR should discuss “the ways in which the 
proposed project could foster economic or population growth, or the construction of additional housing, 
either directly or indirectly, in the surrounding environment.” Growth can be induced in a number of ways, 
including through the elimination of obstacles to growth, through the stimulation of economic activity 
within the region, or through precedent-setting action. CEQA requires a discussion of how a project could 
increase population, employment, or housing in the areas surrounding the project as well as an analysis 
of the infrastructure and planning changes that would be necessary to implement the project. The 
following provides the discussion supporting that the Project would not be growth-inducing. 

6.3.1 Rodeo Refinery 
At the Rodeo Refinery, approximately 500 construction workers would be required at its peak over the 
approximate 21-month construction period, and a smaller number to accomplish demolition at the Santa 
Maria Site. It is estimated that approximately 80 construction workers would be expected to relocate 
temporarily to the area, with fewer to the Santa Maria Refinery area. This would not contribute to any 
significant increase in the local population because there is a well-established worker base in the area 
that serves the five Bay Area refineries. Furthermore, because there would be no permanent increase in 
the labor force for operations, no long-term impact to population would be likely to occur.  

The Project would not result in a long-term change in workforce at the Rodeo Refinery since employees 
currently assigned to the Carbon Plant would be reassigned to other positions within the refinery. Future 
operation and maintenance of units affected by the proposed process changes would not require 
additional workers. 

6.3.2 Santa Maria Site 
It is not expected that demolition activities would require substantial numbers of people living outside the 
region. Any increase in workers would be temporary and would not substantially contribute to an increase 
in the local population or create any substantial demand for increased local housing.  

With demolition of the Santa Maria facility, operation and maintenance activities would cease and the 
existing workforce would no longer be required. No activities associated with the Santa Maria Site would 
displace housing, necessitating the construction of replacement housing elsewhere. 

6.3.3 Pipeline Sites 
There would be no construction or demolition associated with the Pipeline Sites. The pipelines would be 
cleaned and decommissioned or sold. No activities associated with the Pipeline Sites would displace 
housing, necessitating the construction of replacement housing elsewhere. 

Therefore, construction/demolition, and maintenance and operations associated with the Project would 
not encourage new development or induce population growth.  

6.4 Cumulative Impacts 
PRC Section 21083(b)(2) states that a significant effect on the environment includes the possible effects 
of a project “that are individually limited but cumulatively considerable.” As defined by CEQA, 
“cumulatively considerable” means that the incremental effects of an individual project are considerable 
when viewed in connection with the effects of past projects, the effects of other current projects, and the 
effects of probable future projects.” Stated another way, “a cumulative impact is created as a result of a 
combination of the project evaluated in the EIR together with other projects causing related impacts” 
(CEQA Guidelines Section 15130(a)(1)). The CEQA Guidelines require that: 

• Cumulative impacts shall be discussed when they may be significant; 



Rodeo Renewed Project 
Draft Environmental Impact Report 

October 2021 CEQA Statutory Sections   6-3 

• The discussion may be more general than that for the individual project impacts, but that the 
discussion should reflect the potential extent, severity, and probability of the impact; 

• The cumulative impact analysis may be based on either a list of past, present, and probable 
future projects or a summary of projections from an adopted general plan or other adopted 
planning document; and 

• Reasonable options for mitigating or avoiding the project’s contribution to significant cumulative 
impacts shall be discussed, noting that for some cumulative impacts the only feasible mitigation 
may involve the adoption of ordinances or regulations rather than the imposition of conditions on 
a project-by-project basis. 

The approach to the cumulative analysis for the Project uses a combination of specific projects in the 
vicinity of the sites, and projections contained in adopted local and regional plans or related planning 
documents, to determine whether any significant cumulative impact would occur.  

In reaching a conclusion for each resource area, five factors were considered:  

1. The geographic scope of the cumulative impact area for that resource;  

2. The timeframe within which Project-specific impacts could interact with the impacts of other 
projects;  

3. Whether a significant cumulative impact would result from the other projects identified in 
combination with the Project;  

4. Whether the incremental impacts of the Project, before mitigation, are cumulatively considerable; 
and  

5. The ability of Project-specific mitigation measures, including those identified for and direct and 
indirect impacts, to render the Project’s incremental impact less than cumulatively considerable.  

6.4.1 Projects Considered in the Cumulative Analysis 
Incremental Project-specific impacts could interact with the impacts of other reasonably foreseeable 
future projects. Since no physical changes would occur at the Pipeline Sites, and Project activities involve 
only cleaning and decommissioning or being sold, resulting in no impacts, the Pipeline Sites are not 
evaluated in the cumulative impact analysis. 

In the vicinity of the Rodeo Refinery and Santa Maria Site future projects could cause similar, potentially 
overlapping impacts with those of the Project. The environmental effects of the proposed Project were 
considered in conjunction with the potential environmental effects of buildout anticipated for the Project 
areas, which includes future projects within a 3-mile radius of the Rodeo Refinery and Santa Maria Site. 
The following development projects were identified as either having been approved or is in the 
environmental review stages. 

6.4.1.1 Contra Costa County 

Crockett Waterfront Park (File# CDLP19-02017) is an application for an LUP located at 1909 Dowrelio 
Drive in Crockett. The project includes an LUP to establish a public park on a 3-acre lot and is a 
component of the Crockett Recover the Waterfront plan.  

• Application Status: currently incomplete. 

3-Story Mixed-Use Building (File# CDDP18-03021) is a development plan application to construct a 22-
unit, three-story, mixed-use building, with approximately 1,710 square-feet of ground level retail space 
located at 375 Parker Avenue, Rodeo. The proposed building will be 43 feet tall and set back 2 feet from 
the property line adjacent to Parker Avenue and 22 feet from the property line adjacent to Fourth Street. 
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In accordance with the County’s inclusionary housing ordinance, 3 of the 22 units will be affordable units. 
Development involves complete site improvements, including landscaping improvements, frontage 
improvements along Fourth Street, the construction of two carports along the northern property line, and a 
trash enclosure along the eastern property line. 

• Application Status: approved by the Zoning Administrator on January 4, 2021. 

Martinez Refinery Renewable Fuels Project (File# CDLP20-02046) is an application for an LUP to 
implement the Martinez Refinery Renewable Fuels Project located at 150 Solano Way, Martinez. The 
project would allow the conversion of Marathon's Martinez Refinery facility from the processing of crude 
oil to the processing of treated and untreated renewable feedstocks. The renewable feedstocks are 
expected to include biological based oils (i.e., soybean oil and corn oil), rendered fats, and other 
miscellaneous renewable feedstocks including used cooking oils or other vegetable oils. The feedstocks 
would be processed into renewable diesel, naphtha, propane and treated fuel gas. The conversion would 
include modifications to existing processing units, the installation of new units, and removal of obsolete 
units. New facilities include a renewable feedstock pretreatment unit, wastewater treatment equipment, 
and an advanced 3-stage low-NOx thermal oxidizer. All construction, demolition, and addition of new 
equipment would be within the existing boundaries of the refinery.  

• Application Status: EIR preparation in progress. NOP issued.  

Chevron Pipe Line Company (File #CDLP18-02027);, a wholly-owned subsidiary of Chevron 
Corporation, proposes the Avon Connectivity Project (Project), the purpose of which is to connect two 
existing pipelines, the Bay Area Products Line and the TransMontaigne Partners pipeline 191 to the 
existing Chevron Avon Terminal. The Project will enable Chevron to directly transport refined liquid 
product to Kinder Morgan’s Concord Terminal from the Project site - the Chevron Avon Terminal. The 
Avon Terminal address is: 611 Solano Way, Martinez CA, 94553. The applicant, Chevron Products 
Company[1] (Chevron), currently transports refined products from the Chevron Richmond Refinery 
(Richmond Refinery) to the Kinder Morgan Concord Terminal (Kinder Morgan Terminal) located in 
unincorporated Contra Costa County near the City of Concord using a two-step process. The refined 
products are initially transported by barge from the Richmond Refinery to the TransMontaigne Partners 
Martinez Oil Terminal in the City of Martinez, and then the products are transported via TransMontaigne 
Partners Pipeline 191 from the TransMontaigne Partners Terminal to the Kinder Morgan Terminal. From 
the Kinder Morgan Terminal, the refined products are distributed to various destinations throughout the 
Bay Area via Kinder Morgan’s existing San Francisco Bay Area Distribution System. The proposed Avon 
Connectivity Project is designed to enable the transport of refined products more efficiently, by pipeline 
from the Richmond Refinery to Chevron’s Avon Terminal (Avon Terminal) via the existing Bay Area 
Products Line, and then by pipeline to Kinder Morgan’s Terminal and the TransMontaigne Partners 
Terminal via a new connection to the existing TransMontaigne Partners Pipeline.  

• The Avon Terminal is a Chevron-owned[2] facility entirely surrounded by the Marathon Martinez 
Refinery in unincorporated Contra Costa County, near the City of Martinez. The Avon Terminal 
receives refined products (gasoline and diesel) from the Richmond Refinery via the Bay Area 
Products Line. The products are stored in existing tanks which are off-loaded to a truck rack, and 
then delivered via truck to service stations throughout the Bay Area.  

• The Bay Area Products Line originates at the Richmond Refinery, is owned by Chevron, and is 
operated and maintained by Chevron Pipe Line Company. 

 
[1] Chevron Products Company is a division of Chevron U.S.A. Inc. 
[2] The Avon Terminal is owned by Chevron U.S.A. Inc. 
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• The TransMontaigne Partners Pipeline is an existing bi-directional pipeline located immediately 
adjacent to the western boundary of the Avon Terminal. Presently, neither the Bay Area Products 
Line nor the facilities at the Avon Terminal connect to the TransMontaigne Partners Pipeline.  

• Application Status: Initial Study in process.  

6.4.1.2 San Luis Obispo County 

Dana Reserve Specific Plan (San Luis Obispo County File# ED21-094, LRP2020-00007) is an 
application for a Specific Plan, Vesting Master Tentative Tract Map No. 3149, Conditional Use Permit, 
and Development Agreement to allow for the phased development of a master planned community. The 
project would allow for the future phased development of Residential (215.9 acres), Commercial 
(4.4 acres), Educational/Recreational (49.8 acres), Other (17.9 Acres), and transportation improvements. 
The area is located within the South County Inland sub area of the South County Planning Area 
approximately 5 miles east of the Santa Maria Site. 

• Application Status: NOP issued.  

Central Coast Blue Project regional advanced purified water project intended to enhance supply 
reliability by reducing the Santa Maria Groundwater Basin’s vulnerability to drought and seawater 
intrusion. The proposed project consists of an advanced treatment facility complex (including an 
equalization basin, an advanced purified water storage tank, and a pump station), water distribution 
pipelines, injection wells, monitoring wells, one new production well, and potential agricultural irrigation 
pipelines. The project is located approximately 4 miles north of the Santa Maria Site. 

• Application Status: EIR preparation in progress. NOP issued.  

6.4.2 Cumulative Impact Analysis 

6.4.2.1 Aesthetics 

As discussed in Section 4.2, Aesthetics, the Project would have less-than-significant impacts on visual 
resources because it is located at an existing Refinery and is in consistent with surrounding land uses. 
Demolition of the Santa Maria Site would improve the visual quality of the area. The proposed Project’s 
incremental effects are not cumulatively considerable when viewed in connection with the effects of the 
other projects evaluated. 

6.4.2.2 Air Quality 

As discussed in Section 4.3, Air Quality, Project construction exhaust emissions for activities at the Rodeo 
Refinery were found to be significant for NOx, mainly related to construction vehicles in Year 1 and 
background Marine Terminal incremental traffic during the Transitional Phase in Year 2. Mitigation Measure 
AQ-1 includes implementation of BAAQMD basic control measures that address not only fugitive dust 
emissions, but also NOx emissions. Mitigation Measure AQ-2 requires Phillips 66 to prepare and implement 
a NOx Mitigation Plan (NM Plan) prior to the issuance of construction-related permits for site preparation. 
The purpose of the NM Plan is to document expected construction and transitional phase NOx emissions in 
detail; and, if necessary, to identify feasible and practicable contemporaneous measures to reduce 
aggregated construction and transition NOx emissions to below the BAAQMD’s 54 pounds per day 
threshold of significance. With implementation of both Mitigation Measures AQ-1 and AQ-2, NOx impacts 
would be less than significant in the SFBAAB. Thus, because impacts would be less than significant or less 
than significant with mitigation incorporated, impacts would not be cumulatively considerable. 

Decommissioning and demolition activities at the Santa Maria site would involve use of off-road 
construction equipment and on-road vehicles that produce exhaust emissions of criteria pollutants 
including ROG, NOx, PM10, and PM2.5, along with ROG emissions from decommissioning of associated 
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tanks and pipeline segments located within San Luis Obispo County. Daily and quarterly emissions from 
construction activities would not exceed San Luis Obispo County APCD significance thresholds, and 
impacts would be less than significant and not cumulatively considerable. Emissions from cleaning and 
removal from service of pipeline segments and associated tanks at Pipeline Sites located in the San 
Joaquin Valley APCD and Santa Barbara County APCD would not exceed the applicable significance 
thresholds recommended by the respective air districts. Therefore, impacts from these activities would 
also be less than significant and not cumulatively considerable.  

Construction impacts in San Luis Obispo County (SCCAB), Santa Barbara County (SCCAB) and the San 
Joaquin Valley (SJVAB) would be geographically independent of impacts in Contra Costa County 
(SFBAAB). Because the four sites are in different air basins, emissions are not additive and would be less 
than significant and not cumulatively considerable on a statewide basis. 

In Contra Costa County, which is within the SFBAAB, operation of the proposed Project would result in a 
net emissions decrease of all pollutants compared to baseline levels. Thus, the operational impact would 
be less than significant, no mitigation would be required (i.e., the proposed Project in itself would 
encompass mitigation), and aggregated (negative) impacts would not be cumulatively considerable. 
Operations in San Luis Obispo County (SCCAB), Santa Barbara County (SCCAB) and the San Joaquin 
Valley (SJVAB) would permanently cease, emissions would cease, and impacts would not be 
cumulatively considerable.  

There could be potentially significant offsite impacts for NOx with respect to rail operations outside of the 
SFBAAB. However, any mitigation measures to address potentially significant impacts from rail transport 
operations, whether within or outside the SFBAAB, would be legally infeasible because of preemption by 
federal law governing rail transportation. Because rail transport emissions would occur in different air 
basins and cannot be mitigated at the state level, no determination can be made whether emissions 
would be cumulatively considerable or otherwise. 

Neither Project construction nor operation would result in exceedances of applicable cancer risk, non-
cancer chronic hazard index, annual average PM2.5 concentration, and acute hazard index thresholds at 
the project-level or community cumulative-level. Thus, HRA results are less than significant, no mitigation 
would be required, and health impacts would not be cumulatively considerable. 

6.4.2.3 Biological Resources 

Impacts on biological resources are typically limited to an individual project site and possibly the 
immediate surroundings and would not be substantially compounded by the construction or operation 
impacts of other, more distant projects. An important exception to this is when a project eliminates a 
significant portion of a regional wildlife corridor or eliminates one of the few remaining pockets of habitat 
supporting a sensitive species in the same region. As discussed in Section 4.4, Biological Resources, the 
Project would not result in significant impacts related to terrestrial resources since all Project activities 
would occur within existing refinery boundaries. Therefore, the proposed Project’s incremental effects are 
not cumulatively considerable when viewed in connection with the effects of the other projects evaluated.  

However, the Project would result in significant and unavoidable impacts to marine biological resources 
as a result of an accidental spill of renewable feedstocks enroute, at or near the Marine Terminal. The 
frequency and size of potential spills could be lessened but not completely eliminated (refer to Mitigation 
Measure BIO-3, BIO-6 and BIO-7, which require implementation of HAZ-1 and HAZ-2). In addition, 
significant and unavoidable impacts would occur related to increased vessel traffic that would increase 
the presence of nonindigenous species. Mitigation Measure BIO-4 would reduce impacts but not to a 
less-than-significant level. Despite these recommended mitigation measures, the potential for a 
substantial adverse impact on special-status marine species or their habitat cannot be eliminated. The 
Project, in combination with specifically the Martinez Refinery Renewable Fuels Project, which identifies 
the same significant and adverse impacts, would be cumulatively considerable. 
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6.4.2.4 Cultural Resources  

A project's impacts with respect to cultural resources are generally site specific and will not affect or be 
affected by other development in the region. Given past investigations in the region, cultural resources 
are likely to be present at some of the Project sites evaluated for cumulative impacts. As stated in 
Section 4.5, Cultural Resources, the proposed Project would not impact historical resources as defined by 
CEQA and would implement Mitigation Measures CUL-1 and CUL-2 to reduce impacts associated with 
inadvertent discovery of archaeological resources, paleontological resources, or human remains.  

Other future projects would likely require grading and excavation during construction, which could disturb 
subsurface archaeological resources or human remains. As a result, the other projects throughout could 
result in cumulatively significant impacts to cultural resources if these resources are not protected upon 
their discovery. However, these developments would be required to undergo environmental review 
pursuant to CEQA and would be subject to Section 7050.5(b) of the California Health and Safety Code for 
treatment of human remains; Section 21083.2 of the CEQA Statute for treatment of archaeological 
resources; and local codes that establish protections for historic, cultural, and natural resources of special 
historic interest. Therefore, because subsurface cultural resources are protected upon discovery by law, 
the combined effects from the proposed Project and related projects would not be cumulatively significant. 

6.4.2.5 Energy Conservation 

As discussed in Section 4.6, Energy Conservation, in statewide context, the amounts of diesel and 
gasoline consumed during the construction phases of the Project would be considered de minimis 
because Project construction fuel usage would represent only 0.041 percent of the state’s transportation 
sector diesel fuel consumption and only 0.001 percent of the state’s transportation sector gasoline 
consumption. Grid-sourced electric power usage associated with Project demolition and construction 
activities would be intermittent and negligible, given construction equipment are largely diesel-powered. 
Therefore, energy impacts of construction and demolition activities would be less than significant and 
impacts would not be cumulatively considerable, no mitigation would be required, and impacts would not 
be cumulatively considerable.  

The Project would eliminate operations of the Santa Maria Site and Pipeline Sites, and equipment at 
those sites would permanently cease consumption of energy. Because the Project would demolish the 
Carbon Plant, there would be no further operational energy usage there. The consumption of diesel fuel 
at the Rodeo Site would increase due to increases in marine vessel and rail traffic. This increase would 
be partially offset by the discontinuance of truck and rail traffic at the Carbon Plant and Santa Maria Site. 
The consumption of gasoline, which is attributable mainly to worker vehicles, would not substantially 
change because employment at the Rodeo Site would not substantially change. Operation of the Project 
as a whole would result in decreases in the consumption of electricity, relative to the baseline, primarily as 
a result of the closure of the Santa Maria Site. Due to the closure of the Carbon Plant cogeneration 
system, the Carbon Plant site would no longer export electricity to PG&E. The Rodeo Site would continue 
to import electricity from PG&E, subject to availability of other electricity sources, such as Air Liquide, 
including renewable sources. 

The Project’s use of electricity, natural gas, and diesel fuel would be minimal relative to total state and 
regional supplies, and would therefore have no substantial adverse effect on energy resources or 
represent wasteful, inefficient, or unnecessary use of energy. Importantly, the Project would create 
renewable fuels that would contribute to the state’s LCFS requirements and would continue to contribute 
to the state and regional supplies of energy in the form of “green” transportation and heating fuels made 
from renewable feedstocks. Impacts related to the use of energy in Project operation would be less than 
significant, no mitigation would be required, and impacts would not be cumulatively considerable. 
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6.4.2.6 Geology and Soils 

A project's impacts with respect to geology and soils are generally site specific and will not affect or be 
affected by other development in the region. As discussed in Section 4.7, Geology and Soils, erosion could 
occur during construction grading or other site preparation activities associated with other projects, which 
could cumulatively contribute to localized soil erosion. In addition, the potential for impacts related to the 
area’s seismicity could occur. Environmental review has been or will presumably be conducted for each of 
the other identified projects as was done for the proposed Project. Impacts of individual projects will be 
mitigated by compliance with city and county development standards. In addition, implementation of 
Mitigation Measure GEO-1 would reduce the Project’s contribution to less than cumulatively considerable. 

6.4.2.7 Greenhouse Gas Emissions 

As discussed in Section 4.8, Greenhouse Gas Emissions, construction of the Project would occur over a 
period of approximately 21 months to construct the Project features at the Rodeo Site and to demolish the 
Carbon Plant and the Santa Maria Site using off-road equipment and on-road vehicles that emit GHGs. 
The Transitional Phase would be a 7-month period of increased vessel traffic to the Marine Terminal, and 
those incremental marine vessel GHG emissions are counted towards the Rodeo Site construction. Total 
construction GHG emissions at all sites amortized over a 30-year period would represent approximately 
481 MT per year of CO2e.  

The net Project operational emissions (i.e., Project minus baseline) combined with the amortized 
construction emissions is evaluated against the operational threshold of 10,000 MT CO2e per year for 
industrial stationary source projects. The net aggregated Project operational emissions reduction of 
24,077 MT CO2e per year plus amortized construction emissions of 481 MT CO2e per year results in a net 
GHG reduction (i.e., negative change), which is below the 10,000 MT CO2e per year threshold. Thus, 
relative to baseline emissions, the Project would result in decreases in annual GHG emissions and 
therefore have a beneficial impact. However, the CEQA impact evaluation does not include the 
operational Santa Maria and Pipeline GHG reductions (historical data) and therefore underestimates the 
GHG decrease when compared to the actual decrease of GHG emissions that would occur statewide due 
to the Project. Because the aggregated net construction and operational GHG emissions are below the 
10,000 MT CO2e per year threshold, i.e., negative, the impact associated with GHG emissions from the 
Project would be less than significant and would not be cumulatively considerable. 

6.4.2.8 Hazards and Hazardous Materials 

Hazardous materials released from a project site would most likely be caused by disturbance of 
contaminated soils or contaminated groundwater from a past use during construction activities, or 
mishandling of hazardous materials and wastes during routine use. In almost every instance, the 
environmental and health hazards associated with ground disturbance, construction and subsequent 
operations of a project are localized to the project site and the immediate surroundings, unless the project 
involves a large-scale facility that handles and/or generates large quantities of volatile hazardous 
substances and wastes.  

Other future projects could use, store, transport, and dispose of hazardous materials, which could 
cumulatively increase the community-wide risk of accidental releases of such materials that could become 
a threat to the environment or human health. As discussed in Section 4.9, Hazards and Hazardous 
Materials, the proposed Project would not result in significant and adverse impacts from construction and 
demolition activities since the Project is required to comply with federal, state, and local laws, which are 
designed to avoid and minimize adverse impacts on public health, safety, and the environment. As with 
the proposed Project, each project will be subject to environmental review pursuant to CEQA. If significant 
impacts related to hazards or hazardous materials are still identified, each project would be required to 
implement mitigation measures to avoid or reduce the impacts. 
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With the Project, routine disposal of hazardous materials and waste would decrease compared to 
baseline conditions, and truck traffic related to feedstock transportation would also have a reduction in 
hazards. There would be an overall reduction in hazards and potential impacts associated with truck 
transport. The Marine Terminal would continue to transport feedstock and refinery products, but the 
hazards to the public of the feedstocks would be reduced over the baseline transportation of crude oil. 
Generally, these renewable feedstocks are not identified as marine pollutants by the USDOT, the United 
Nations, or the International Maritime Organization, which regulate the movement of materials throughout 
the world. Impacts from a spill and subsequent fire at the Marine Terminal would be located a substantial 
distance away from any public receptors, and impacts would therefore be less than significant. Therefore, 
Project impacts would not be cumulatively considerable. 

However, the transitional phase and operational phase of the Project could result in discharges into waters 
of the San Pablo and San Francisco Bays from vessels (barges and tankers) transporting feedstocks and 
blending stocks to, and refined products from, the Marine Terminal. A marine vessel spill could impact a 
range of areas, depending on the tide, the wind and other factors. The spill sizes could cover a substantial 
range, with the worst-case discharge volume at the Marine Terminal estimated to be 3,976 bbls.  

Although compliance with existing regulations and implementation of Mitigation Measures HAZ-1 and 
HAZ-2 for the Project would reduce the frequency and size of spills the potential for a substantial adverse 
impact on water quality cannot be eliminated. Therefore the Project, in combination with other projects, 
specifically the Martinez Refinery Renewable Fuels Project, which identifies the same significant and 
unavoidable impacts, would result in adverse impacts that would be cumulatively considerable.  

6.4.2.9 Hydrology and Water Quality 

The proposed Project and future cumulative projects are located in the Suisun Basin within the San 
Francisco Bay Area Hydrologic Basin, and watershed of Oso Flaco Creek in San Luis Obispo County. 
Projects could result in incremental effects on the water quality of these watersheds. However, the 
proposed project and cumulative projects are subject to state, regional, and local/county requirements 
that are designed to prevent regional development from adversely affecting surface and groundwater 
water quality. Future projects would be evaluated on a project-by-project basis to determine the most 
appropriate BMPs and other stormwater treatment measures to be implemented. Compliance with 
construction permits would be verified by the respective jurisdiction to ensure that construction activities 
would not significantly impact surface or ground water quality. As such, due to required compliance with 
state, regional, and local regulations protecting water quality, the combined impact of the proposed 
Project and related projects would be cumulatively less than significant. 

The Project would have no impact related to seiche, tsunami, or mudflow. 

However, the Project would result in a significant and unavoidable impact due to the potential to violate 
water quality standards affecting surface water quality from the transitional and operational phases of the 
Project. Accidental discharges into waters of the San Pablo and San Francisco Bays from vessels 
transporting feedstocks and blending stocks to, and refined products from, the Marine Terminal could 
occur. A marine vessel spill could impact a range of areas, depending on the tide, the wind and other 
factors. The spill sizes could cover a substantial range, with the worst-case discharge volume at the 
Marine Terminal estimated to be 3,976 bbls.  

Although compliance with existing regulations and implementation of Mitigation Measures HAZ-1 and HAZ-2 
for the Project would reduce the frequency and size of spills the potential for a substantial adverse impact on 
water quality cannot be eliminated. Therefore the Project, in combination with other projects, specifically the 
Martinez Refinery Renewable Fuels Project, which identifies the same significant and unavoidable impacts, 
would result in adverse water quality impacts that would be cumulatively considerable. 
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6.4.2.10 Land Use and Planning 

As discussed in Section 4.11, Land Use and Planning, The Project would have less-than-significant impacts 
on land use and planning because it is located at an existing refinery, and the Project would be consistent 
with the adopted general plan and its applicable land use designations and policies adopted for the purpose 
of avoiding or mitigating environmental effects. The proposed Project’s incremental effects are not 
cumulatively considerable when viewed in connection with the effects of the other projects evaluated.  

6.4.2.11 Noise and Vibration 

As discussed in Section 4.12, Noise and Vibration, Contra Costa County restricts construction to typical 
daytime or normal working hours as a standard condition of approval for development projects. Short-
term noise level increases from construction activities at the Rodeo Site would be considered substantial 
if construction noise conducted outside normal working hours is distinctly audible. However, because 
noise and vibration does not persist or accumulate in the environment, sources of noise or vibration must 
occur simultaneously to be perceived as cumulative. 

Due to long attenuation distances, any increases in ambient noise from construction at the Rodeo Site 
would be barely perceptible or imperceptible and would thus not represent a substantial increase or a 
nuisance to the surrounding community. During approximately 7 months of the construction period, the 
number of vessels calling at the Marine Terminal would increase above baseline levels, but the number of 
vessels calling at the Marine Terminal on a peak day would not increase. Accordingly, there would be no 
increase in noise levels due to peak-day vessel activity during construction. Noise impacts related to 
demolition of the Carbon Plant would not be perceptible by most persons and would thus not represent a 
substantial increase or a nuisance. Therefore, impacts of onsite noise from these three sites would be 
less than significant, and no mitigation would be required. Further, Carbon Plant demolition-related 
vehicle and truck traffic would not pass by existing sensitive receptors. With demolition of the Carbon 
Plant, there would be no operation and maintenance noise (or vibration) impacts at that site associated 
with the completed Project. Construction-related noise impacts at the County sites would not be 
cumulatively considerable.  

At the Santa Maria Site, demolition activities could result in a 6-dBA increase over ambient noise levels, 
which would be just perceptible by most persons. Demolition activities are expected to occur during daytime 
hours that are exempt per the San Luis Obispo County noise ordinance. Demolition-related vehicle and 
truck traffic would not pass by existing sensitive receptors on residential streets. The impact would be less 
than significant, no mitigation would be required. With demolition of the Santa Maria Site, there would be no 
operation and maintenance noise (or vibration) impacts at that site associated with the completed Project. 
Construction-related noise impacts at the Santa Maria Site would not be cumulatively considerable.  

The Pipeline Sites would be emptied and cleaned and then abandoned in place. Decommissioning 
activities at the Pipeline Sites would closely resemble existing routine maintenance activities, e.g., 
vehicles and potable equipment use. Accordingly, noise and vibration levels would not be increased 
above baseline levels and would therefore not exceed applicable standards during operation and 
maintenance. Therefore, no net impact would occur from decommissioning of the Pipeline Sites and 
impacts would not be cumulatively considerable.  

At the Rodeo Site, cumulative operational noise from new process equipment would not cause the existing 
noise to increase by more than 1 dBA at sensitive receptors, which is below the 5 dBA incremental 
threshold. Operation of the Project would not result in an increase of the number of permanent employees 
and, therefore, no increase in commuter traffic. Shutting down the Carbon Plant would reduce total daily 
trucks from the Rodeo Refinery by more than half. Accordingly, traffic noise related to the Project would be 
reduced from baseline levels, although the reduction would be too small to be perceptible by most persons 
at sensitive receptors. Because there would be no additional daily train visits, the Project would not result in 
additional noise events from rail operations. The rail operations at the Carbon Plant Site would permanently 
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cease. Accordingly, the Project would result in a slight, likely imperceptible, decrease in rail-related noise. 
The Project would not result in an increased number of vessels calling at the Marine Terminal on a peak 
day. Accordingly, noise levels would not increase as a result of peak-day vessel activity. Operational noise 
impacts at the County sites would not be cumulatively considerable.  

No strong sources of vibration would be employed during demolition activities at the Carbon Plant or 
Santa Maria Site. The long attenuation distances from these sites to receptors, ranging from 1,500 to 
2,000 feet respectively, would render any vibrational energy imperceptible. At the Rodeo Site, a pile driver 
would represent the greatest vibration source. The nearest sensitive receptor to the Rodeo Site is located 
at least 1,475 feet from the proposed work area. Groundborne vibration associated with a pile driver at 
that distance would not be expected to be perceived at sensitive receptors. Thus, vibration impacts at the 
County sites would not be cumulatively considerable. 

6.4.2.12 Transportation and Traffic 

No significant project-level impacts were identified with respect to geometric design hazards, conflicts with 
transit, bicycle or pedestrian plans or programs, or conflict with CEQA Guidelines Section 15064.3 
subdivision (b) or other plans, ordinances or policies related to the transportation system. Environmental 
review has been or will presumably be conducted for each of the other identified projects as was done for 
the proposed Project. Impacts of individual projects will be mitigated by compliance with city and county 
development standards. Therefore, the Project’s incremental effects are not cumulatively considerable 
when viewed in connection with the effects of the other projects evaluated. 

The Project would result in a significant impact related to emergency access during construction and 
demolition. However, with implementation of TRA-1, which requires implementation of a Traffic 
Management Plan to ensure emergency access is maintained, the impact would be less than significant. 
Therefore, the proposed Project’s incremental effects are not cumulatively considerable when viewed in 
connection with the effects of the other projects evaluated. 

6.4.2.13 Tribal Cultural Resources 

A project's impacts with respect to tribal cultural resources are generally site specific and will not affect or 
be affected by other development in the region. As discussed in Section 4.14, Tribal Cultural Resources, 
the Project would have a significant impact on undiscovered tribal archeological resources, 
paleontological resources, or human remains. As discussed in Section 4.14, Tribal Cultural Resources, 
the Project would have a potentially significant impact on undiscovered tribal cultural resources, or human 
remains; however, implementation of recommended Mitigation Measures TRC-1 through TRC-4 would 
reduce the Project’s contribution to less than cumulatively considerable because unanticipated 
discoveries would be treated appropriately.  

Other pending and future projects could result in cumulative impacts to tribal cultural resources if these 
resources are not protected upon their discovery. However, these other projects would also be subject to 
compliance with the provisions of AB 52 involving Native American notification and consultation, and 
would be subject to compliance with Section 7050.5(b) of the California Health and Safety Code for 
treatment of human remains that might be discovered during excavation work. Continued compliance with 
these regulatory standards will avoid significant cumulative impacts to tribal cultural resources. 

6.4.2.14 Wildfire 

Wildfire risks depend greatly on site-specific characteristics, such as fuel load, terrain, and weather 
conditions, and if project sites are located in high fire hazard zones. Depending on the location of the 
projects listed above and the project area’s potential for wildland fire, other projects may increase the risk 
of wildfire if protection and prevention measures are not implemented. Environmental review has been or 
is expected to be conducted for each of the cumulative projects, as was done for the proposed Project.  
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Because related projects located in high fire hazard zones would be required to comply with all applicable 
building safety codes and county regulations pertaining to fire prevention and suppression, and would be 
reviewed to ensure adequate emergency access is provided, the combined wildfire the proposed Project’s 
incremental effects are not cumulatively considerable when viewed in connection with the effects of the 
other projects evaluated. 

6.4.2.15 Solid Waste 

As discussed in Section 4.16, Solid Waste, based on the short term construction and demolition period, 
compliance with CalGreen requirements, and the local landfills having adequate capacity to support the 
daily solid waste disposal needs of the Project, the Project would not substantially affect the capacity of local 
infrastructure, or otherwise impair the attainment of solid waste reduction goals, and would comply with solid 
waste management and reduction regulations. Therefore, the proposed Project’s incremental effects are not 
cumulatively considerable when viewed in connection with the effects of the other projects evaluated.  

6.4.2.16 Environmental Justice 

Environmental Justice impacts depend on the location of the project in relation to existing disadvantaged 
communities. The proposed Project’s construction and operations at the Rodeo Refinery result in less-
than-significant impacts, or less-than-significant impacts with mitigation, that could disproportionally affect 
disadvantaged communities as identified in Section 4.3, Air Quality (criteria pollutants, toxics, health risk. 
odor), Section 4.4, Biological Resources (terrestrial), Section 4.8, Greenhouse Gas Emissions, 
Section 4.9, Hazards and Hazardous Materials (terrestrial), Section 4.12, Noise and Vibration, and 
Section 4.13, Transportation and Traffic. With respect to air quality and GHGs in particular, there would 
be a reduction of criteria air pollution exposure to the public, including disadvantaged communities. This 
reduction occurs in part as a result of the conversion of the Rodeo Refinery to a renewable fuels facility, 
the termination of Carbon Plant operations and significantly reduced truck traffic. 

As described in Section 4.4, Biological Resources, Section 4.9, Hazards and Hazardous Materials, and 
Section 4.10, Hydrology and Water Quality, significant and unavoidable impacts could occur due to the 
increased risk of accidents resulting from increased vessel traffic. However, as explained in Section 4.9, 
Hazards and Hazardous Material, the effects of any such incident would not result in a corresponding 
public health or safety impact based on the separation distance between the Marine Terminal and public 
receptor locations, and the comprehensive regulatory programs and project-specific mitigation measures 
to address any such accidents.  

Other pending and future projects could disproportionally affect disadvantaged communities resulting in 
environmental justice impacts. However, as with the proposed Project, these other projects would also be 
subject to compliance with federal, state, and local regulations that would minimize potentially significant 
environmental impacts that could disproportionately affect disadvantaged communities. Therefore, the 
proposed Project’s incremental effects are not cumulatively considerable when viewed in connection with 
the effects of the other projects evaluated. 
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6.5 Effects Found Not to be Significant 
The environmental effects of the Project are identified and discussed in detail in Chapter 4, Environmental 
Setting, Impacts, and Mitigation Measures. Except for those impacts discussed in Section 6.1, Significant 
Unavoidable Impacts, all identified significant environmental effects of the Project can be mitigated to less 
than significant with the implementation of the mitigation measures identified in this EIR. As discussed in 
Section 4.1, Resources Areas Eliminated from Further Analysis, the EIR further concludes that the Project 
would not have any effects in the following environmental areas: 

• Agricultural and Forest Resources, 

• Mineral Resources, 

• Population and Housing, 

• Public Services, 

• Recreation, and 

• Utilities and Service Systems (except Solid Waste). 
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EXECUTIVE SUMMARY 
INTRODUCTION  
The Martinez Refinery Renewable Fuels Project (Project) is a request by Marathon Petroleum 
Corporation (Marathon or the Applicant) for entitlements to modify operations of their existing 
refinery at 150 Solano Way, in unincorporated lands east of the city of Martinez, east of Pacheco 
Creek and south of Suisun Bay. The request was submitted to the Contra Costa County 
Department of Conservation and Development (DCD) for land use permit approval (County File 
No. CDLP20-02046), and more specifically, involves equipment modifications and repurposing 
of the existing refinery facility to discontinue production of fossil fuels and switch to production 
of fuels from renewable sources including rendered fats, soybean and corn oil and other cooking 
or vegetable oils.  

The requested physical and operational changes associated with the proposed Project constitute a 
“project” as defined by the California Environmental Quality Act (“CEQA,” Public Resources 
Code Section 21000 et seq.), the State CEQA Guidelines (California Code of Regulations, Title 
14, Section 15000 et seq.), and the Contra Costa County Guidelines for Administering CEQA 
(“County CEQA Guidelines,” Contra Costa County Resolution No. 2010/402). The Project also 
requires discretionary action by Contra Costa County (County), wherein the County has the 
authority to use its judgment in deciding whether or how to carry out or approve the Project. 
Therefore, the Project is subject to the requirements of CEQA.  

DCD is serving as the lead agency responsible for preparing this Environmental Impact Report 
(EIR) in compliance with CEQA to analyze the environmental impacts associated with the 
Project. This EIR will provide the Contra Costa County decision-making bodies and other 
responsible agencies the information required to exercise their respective permitting authorities 
with respect to the proposed Project. 

PROJECT OBJECTIVES 
The Applicant has identified the following objectives for the Project: 

• Repurpose the Marathon Martinez Refinery to a renewable fuels production facility.  
• Eliminate the refining of crude oil at the Martinez Refinery while preserving high quality 

jobs. 
• Provide renewable fuels to allow California to achieve significant progress towards 

meeting its renewable energy goals. 
• Produce renewable fuels that significantly reduce the lifecycle generation of greenhouse 

gas emissions, as well as other criteria pollutants including particulate matter. 
• Reduce emissions from mobile sources by providing cleaner burning fuels. 
• Repurpose/reuse existing critical infrastructure, to the extent feasible.  

ORGANIZATION OF THE EIR 
The EIR contains the following sections: 
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• Chapter 1 – Introduction includes a general overview of the proposed project, the 
environmental review process, and purpose and scope of the EIR. 

• Chapter 2 – Project Description describes the proposed Project, its location and 
facilities, an overview of its operation, and schedule. 

• Chapter 3 – Environmental Impact Analysis, Methodology, and Baseline describes 
existing environmental conditions within issue areas, Project-specific impacts and 
associated mitigation measures, and includes the reference materials used to prepare the 
analysis. 

• Chapter 4 – Cumulative Impacts describes the cumulative environmental impacts of 
the proposed Project when combined with other projects located in the vicinity of the 
Project Site and lists the projects considered in the evaluation of cumulative impacts. 

• Chapter 5 – Alternatives describes the alternatives to the Project carried forward for 
analysis and the alternative that was considered but eliminated from detailed evaluation. 

• Chapter 6 – Other CEQA Considerations addresses other required CEQA elements, 
including significant irreversible effects and evaluation of growth-inducing impacts of the 
Project. 

• Chapter 7 – List of Preparers and References presents information on the individuals 
who prepared the EIR and their qualifications. 

PROPOSED PROJECT 
The Marathon Martinez Refinery (Refinery) is located at 150 Solano Way, Martinez, California. 
The site is situated on the Carquinez Strait in Contra Costa County (see Figure 2-1). The 
Refinery is located 3.25 miles east of downtown Martinez along Solano Way between 
Waterfront Road and Monsanto Way. Access to the Refinery is provided from the south via 
gated entrance on Solano Way and from the west via gated entrance on Waterfront Road. 

The Refinery is situated east of Pacheco Creek, on the southern shore of Suisun Bay. Suisun Bay 
is connected to San Pablo Bay via the Carquinez Strait, a narrow, 12-mile-long band of water 
that extends from the Benicia-Martinez Bridge westward to Mare Island. In addition to 
Marathon’s Martinez Refinery, the Carquinez Strait, including its junction with San Pablo Bay, 
is host to numerous refinery facilities and their associated marine terminals. The Marathon 
Martinez Refinery has marine access through two marine oil terminals (MOTs) on Suisun Bay 
and the Carquinez Strait, namely the Avon MOT and Amorco MOT. Both MOTs are owned by 
Andeavor Logistics, LP, also a wholly owned subsidiary of Marathon. The Avon MOT is located 
on approximately 13.3 acres of leased sovereign land in the lower Suisun Bay, approximately 
1.75 miles east of the Benicia-Martinez Bridge, in unincorporated Contra Costa County. The 
Amorco MOT is located on approximately 14.3 acres of leased sovereign land, approximately 
0.6 miles west of the Benicia-Martinez Bridge in the city of Martinez. Lease agreements for both 
MOTs are managed by the California State Lands Commission.  
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The Refinery’s operations are currently permitted by the Bay Area Air Quality Management 
District (BAAQMD), and the facility has a reported crude oil refining capacity of 161,000 
barrels per day (bpd), though Marathon recently suspended refining of crude oil in April 2020. 
Prior to idling of the Refinery, the majority of crude oil refined at the site was received via ship, 
with additional crude arriving at the facility by pipeline, and other (non-crude) refinery 
commodities arriving by rail. Following cessation of refining operations, crude oil continued to 
be received at the facility’s marine oil terminals for storage and distribution to other facilities for 
refining; however, no crude oil was processed into fuels at the Refinery. Products that can be 
produced at the Refinery with existing equipment include conventional diesel fuel, gasoline, 
distillates, petroleum coke, liquefied petroleum gas (LPG), heavy fuel oil and refinery-grade 
propylene. Distribution of products from the Refinery to the market can be conducted by truck, 
rail, ship and pipeline. 

The proposed Project is a request by Marathon to repurpose the existing Refinery to discontinue 
refining of crude oil and switch to production of fuels from renewable feedstock sources 
including rendered fats, soybean and corn oil, and potentially other cooking and vegetable oils, 
but excluding palm oil. Construction of the proposed Project would begin as soon as all 
necessary permits are received, with a target date of 2022. Marathon anticipates that operations 
under the proposed Project would begin in 2022 with an estimated production of 23,000 bpd, 
ramping up to full production of 48,000 bpd expected to be achieved by the end of 2023. The 
repurposed Refinery would operate 24 hours per day, seven days per week. 

ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 
This EIR includes a detailed evaluation of the potentially significant environmental effects that 
could result from implementation of the Project on a variety of resource topics. The following 
Table ES-1 presents a summary of potential impacts of and mitigation measures for the proposed 
Project. 
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Table ES-1: Summary of Project Impacts and Mitigation Measures 

SECTION 
IMPACT 
NUMBER IMPACT 

LEVEL OF 
SIGNIFICANCE MITIGATION MEASURES 

LEVEL OF 
SIGNIFICANCE 
AFTER MITIGATION 

3.2 Aesthetics AES-1 Have a substantial adverse effect on a scenic vista. Less than 
Significant 

No mitigation required. Less than Significant 

 AES-2 Substantially damage scenic resources, including, but not 
limited to, trees, rock outcroppings, and historic buildings 
within a state scenic highway. 

Less than 
Significant 

No mitigation required. Less than Significant 

 AES-3 Substantially degrade, in non-urbanized areas, the 
existing visual character or quality of public views of the 
site and its surroundings, where public views are those 
that are experienced from publicly accessible vantage 
points. 

Less than 
Significant 

No mitigation required. Less than Significant 

 AES-4 Conflict with applicable zoning and other regulations 
governing scenic quality for a project site located in an 
urbanized area. 

Less than 
Significant 

No mitigation required. Less than Significant 

 AES-5 Create a new source of substantial light or glare which 
would adversely affect day or nighttime views in the area. 

Less than 
Significant 

No mitigation required. Less than Significant 

3.3 Air Quality AQ-1 Construction emissions or health risk below the 
thresholds of significance identified in the BAAQMD 
CEQA Guidelines. 

Less than 
Significant 

Mitigation Measure AQ-1a: Implement BAAQMD Basic 
Construction Measures. 
The following measures will be implemented during 
construction: 
• All exposed surfaces (e.g., parking areas, staging 

areas, soil piles, graded areas and unpaved access 
roads) shall be watered two times per day.  

• All haul trucks transporting soil, sand or other loose 
material off-site shall be covered.  

• All visible mud or dirt track-out onto adjacent public 
roads shall be removed using wet power vacuum 
street sweepers at least once per day. The use of 
dry power sweeping is prohibited.  

• All vehicle speeds on unpaved roads shall be 
limited to 15 miles per hour.  

• All roadways, driveways and sidewalks to be paved 
shall be completed as soon as possible. Building 
pads shall be laid as soon as possible after grading 
unless seeding or soil binders are used.  

• Idling times shall be minimized either by shutting 
equipment off when not in use or reducing the 
maximum idling time to 5 minutes (as required by 
the California airborne toxics control measure Title 
13, Section 2485 of California Code of 

Less than Significant 
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Table ES-1: Summary of Project Impacts and Mitigation Measures 

SECTION 
IMPACT 
NUMBER IMPACT 

LEVEL OF 
SIGNIFICANCE MITIGATION MEASURES 

LEVEL OF 
SIGNIFICANCE 
AFTER MITIGATION 

Regulations). Clear signage shall be provided for 
construction workers at all access points.  

• All construction equipment shall be maintained and 
properly tuned in accordance with manufacturer’s 
specifications. All equipment shall be checked by a 
certified mechanic and determined to be running in 
proper condition prior to operation.  

• Post a publicly visible sign with the telephone 
number and person to contact at the Lead Agency 
regarding dust complaints. This person shall 
respond and take corrective action within 48 hours. 
The Air District’s phone number shall also be visible 
to ensure compliance with applicable regulations.  

    Minimization and Measure AQ-1b 
Implement best management practices for construction 
activities. 
The following air emissions reduction BMPs shall be 
implemented to the maximum extent practicable by the 
applicant and construction contractors. The following 
measures shall be included as recommended practices 
incorporated into all construction contracts related to the 
Project: 
• Provide the necessary infrastructure to support the 

zero and near-zero emission technology vehicles 
and equipment that will be operating on-site. 
Necessary infrastructure may include the physical 
(e.g., needed footprint), energy, and fueling 
infrastructure for construction equipment, on-site 
vehicles, and medium-heavy and heavy-heavy duty 
trucks.  

• Portable equipment used during construction 
should be powered by electricity from the grid or 
onsite renewable sources, instead of diesel-
powered generators.  

• All off-road diesel-powered equipment used during 
construction shall be equipped with Tier 4 or 
cleaner engines, except for specialized construction 
equipment in which Tier 4 engines are not 
available. In place of Tier 4 engines, off-road 

Less than Significant 
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Table ES-1: Summary of Project Impacts and Mitigation Measures 

SECTION 
IMPACT 
NUMBER IMPACT 

LEVEL OF 
SIGNIFICANCE MITIGATION MEASURES 

LEVEL OF 
SIGNIFICANCE 
AFTER MITIGATION 

equipment can incorporate retrofits such that 
emission reductions achieved equal or exceed that 
of a Tier 4 engine.  

• All off-road equipment with a power rating below 19 
kilowatts (e.g., plate compactors, pressure 
washers), used during project construction shall be 
battery powered.  

• All heavy-duty trucks entering the construction site, 
during the grading and building construction phases 
shall be model year 2014 or later, to the maximum 
extent practicable. All heavy-duty haul trucks shall 
also meet CARB's lowest optional low-NOx 
standard starting in the year 2022, to the maximum 
extent practicable. 

 AQ-2 Operations emissions in excess of the thresholds of 
significance identified in the CEQA Guidelines. 

Significant and 
Unavoidable 

No mitigation required. Significant and 
Unavoidable 

 AQ-3 Health risk from Project operations in excess of the 
thresholds of significance identified in the BAAQMD 
CEQA Guidelines. 

Less than 
Significant 

No mitigation required. Less than Significant 

 AQ-4 Cumulative criteria pollutant health risk in excess of the 
thresholds of significance identified in the BAAQMD 
CEQA Guidelines. 

Significant and 
Unavoidable 

Implementation of this Project would reduce overall PM2.5 
concentrations. However, additional emissions reductions 
from non-Project sources would be required to reduce the 
PM2.5 concentration to below the significance threshold. 

Significant and 
unavoidable 

 AQ-5 Creation of objectionable odors. Potentially 
Significant 

Mitigation Measure AQ-2: During construction phase of 
the Project, the operational Odor Management Plan 
(OMP) shall be developed and implemented upon 
commissioning of the renewable fuels processes, 
intended to become an integrated part of daily operations 
at the Facility and other sites, so as to prevent any 
objectionable offsite odors and effect diligent 
identification and remediation of any potential 
objectionable odors generated by the facility and 
associated sites. The plan shall outline equipment that is 
in place and procedures that facility personnel shall use 
to address odor issues, facility wide. The OMP shall 
include continuous evaluation of the overall system 
performance, identifying any trends to provide an 
opportunity for improvements to the plan, and updating 
the odor management and control strategies, as 

Less than Significant 
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Table ES-1: Summary of Project Impacts and Mitigation Measures 

SECTION 
IMPACT 
NUMBER IMPACT 

LEVEL OF 
SIGNIFICANCE MITIGATION MEASURES 

LEVEL OF 
SIGNIFICANCE 
AFTER MITIGATION 

necessary. This plan shall be retained at the facility for 
County or other government agency inspection upon 
request.  
The following practices shall be included in the OMP to 
reduce the potential of objectionable odors from the 
storage of renewable feedstocks, operation of the 
wastewater treatment plant, and any other odor 
generating activity:  
• Develop operating procedures to inspect and 

evaluate the effectiveness of odor control 
equipment and operation of the wastewater 
treatment plant.  

• Inspections conducted on a semi-annual basis.  
• If there are fewer than an average of five confirmed 

complaints per year during the first 3 years of 
operation, then the inspection frequency can be 
reduced to an annual basis.  

• If there are more than five complaints in any single 
year, then the application shall develop additional 
mitigation strategies in consultation with the 
BAAQMD. 

The Odor Management Plan shall be submitted to the 
Department of Conservation and Development for review 
and approval prior to commissioning of the renewable 
fuels process. 

 AQ-6 The Project conflicts with or obstructs implementation of 
applicable air quality plan. 

Less than 
Significant 

No mitigation required. Less than Significant 

3.4 Biological 
Resources 

BIO-1 Cause substantial temporary impacts to special-status 
species due to renovation activity. 

Potentially 
Significant 
(Construction) 

Mitigation Measure BIO-1a: General Work Site Best 
Management Practices. The following measures shall 
be included on all plans and employed by Marathon and 
its contractors to avoid and minimize impacts to water 
quality and other beneficial characteristics of wetlands at 
the Project Site:  
• No debris, soil, silt, sand, cement, concrete or 

washings thereof, or other construction-related 
materials or wastes, oil or petroleum products, or 
other organic or earthen material shall be allowed 
to enter into or be placed where it may be washed 

Less than Significant 
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Table ES-1: Summary of Project Impacts and Mitigation Measures 

SECTION 
IMPACT 
NUMBER IMPACT 

LEVEL OF 
SIGNIFICANCE MITIGATION MEASURES 

LEVEL OF 
SIGNIFICANCE 
AFTER MITIGATION 

by rainfall or runoff into marshes or open 
water/ditches adjacent to the work areas. 

• All personnel and their equipment shall be required 
to stay within the designated construction area to 
perform job-related tasks and shall not be allowed 
to enter wetlands, drainages and habitat of listed 
species. 

• Pets shall not be allowed in or near the construction 
area. 

• Firearms shall not be allowed in or near the 
construction area, except for armed Marathon 
security officers who may periodically patrol work 
sites. No intentional killing or injury of wildlife shall 
be permitted. 

• The construction site shall be maintained in a clean 
condition. All trash (e.g., food scraps, cans, bottles, 
containers, wrappers, cigarette butts and other 
discarded items) shall be placed in closed 
containers and properly disposed off-Site. 

• After construction is completed, final cleanup shall 
include removal of all stakes, temporary fencing, 
flagging and other refuse generated by 
construction. Vegetation shall not be removed or 
disturbed in the cleanup process. 

    Mitigation Measure BIO-1b: Spill and Accidental 
Discharge Prevention. The following measures shall be 
included on all plans and employed by Marathon and its 
contractors. Marathon and its contractors shall be 
responsible for structure operations in a manner that 
minimizes the risk of spills or the accidental discharge of 
fuels or hazardous materials. Marathon and its 
contractors shall, at a minimum, ensure that: 
• All employees handling fuels and other hazardous 

materials are properly trained. 
• All equipment is in good operating order and 

inspected regularly. 
• Hazardous materials, including chemicals, fuels 

and lubricating oils, shall not be stored within 200 
feet of a wetland or water body. This applies to 
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Table ES-1: Summary of Project Impacts and Mitigation Measures 

SECTION 
IMPACT 
NUMBER IMPACT 

LEVEL OF 
SIGNIFICANCE MITIGATION MEASURES 

LEVEL OF 
SIGNIFICANCE 
AFTER MITIGATION 

storage of these materials and does not apply to 
normal operation or use of equipment in these 
areas. 

• If refueling is needed on-Site, it will occur at least 
100 feet from a surface water feature, and in a 
designated refueling area with secondary 
containment/plastic sheeting and a spill 
containment kit. 

    Mitigation Measure BIO-1c: Emergency Spill and 
Containment Plan. The following measures shall be 
included on all plans and employed by Marathon and its 
contractors. In the event of an accidental spill, the 
Facility Oil Spill Contingency Plan shall be implemented. 
Site-specific provisions shall be listed on the Safe Work 
Permit and included within the job plan maintained on-
Site. 
At a minimum, Marathon and its contractors shall: 
• Ensure that each construction crew (including 

clean-up crews) has sufficient supplies of 
absorbent and barrier materials on-Site to allow the 
rapid containment and recovery of spilled materials, 
and that each construction crew knows the 
procedure for reporting spills. 

• Ensure that each construction crew has sufficient 
tools and material on Site to stop leaks. 

• Know the contact names and telephone numbers 
for all Marathon Martinez Refinery contacts and 
local, state and federal agencies (including, if 
necessary, the U.S. Coast Guard and the National 
Response Center) that might need to be notified in 
the event of a spill. 

• Follow the requirements of those agencies in 
cleaning up the spill, excavating and disposing soils 
or other materials contaminated by a spill, and 
collecting and disposing waste generated during 
spill cleanup. 

 

    Mitigation Measure BIO-1d: Stormwater Pollution 
Prevention Plan (SWPPP). The Project shall adhere to 
and implement the requirements of the respective 
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Table ES-1: Summary of Project Impacts and Mitigation Measures 

SECTION 
IMPACT 
NUMBER IMPACT 

LEVEL OF 
SIGNIFICANCE MITIGATION MEASURES 

LEVEL OF 
SIGNIFICANCE 
AFTER MITIGATION 

existing SWPPP for the Marathon Martinez Refinery, 
Avon Marine Terminal and Amorco Marine Terminal 
during Project construction.  
Applicable measures in each SWPPP shall be 
incorporated into the construction plans by a qualified 
specialist and implemented prior to construction 

    Mitigation Measure BIO-1e: In-water Work 
Restrictions. The following work restrictions shall be 
included on all plans that include in-water work, and 
employed by Marathon and its contractors: 
• To the extent feasible, in-water work shall be 

performed between 30 minutes after sunrise and 30 
minutes before sunset. 

• In-water work activity shall only occur during the 
work window specified by the NMFS and CDFW for 
avoidance of potential impacts to fish species in 
this region of the San Francisco Bay Estuary, 
August 1 to November 30. If in-water work outside 
this time period is required, the work window may 
be adjusted through coordination with the CDFW, 
NMFS and USFWS. 

 

    Mitigation Measure BIO-1f: Nearshore Habitat 
Disturbance Minimization. The following measures 
shall be employed by Marathon and its contractors. The 
measures shall be included as recommended practices 
incorporated into all construction contracts related to the 
Project. The number of round trips made by barges 
during construction shall be limited to the extent feasible. 
Barge and support vessels shall transit through the 
shallows at a no-wake-producing speed to minimize 
disturbance to bottom sediments. Anchoring shall be 
minimized to the extent possible. 

 

    Mitigation Measure BIO-1g: Demarcation of Limits of 
Work. Marathon and its contractors shall clearly 
demarcate the limits of work in the field. All Project-
related activity shall be confined to the designated work 
areas; no entry into adjacent areas shall be allowed by 
Project personnel. Upon Project completion, material 
used to mark the work boundary shall be removed. 
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Table ES-1: Summary of Project Impacts and Mitigation Measures 

SECTION 
IMPACT 
NUMBER IMPACT 

LEVEL OF 
SIGNIFICANCE MITIGATION MEASURES 

LEVEL OF 
SIGNIFICANCE 
AFTER MITIGATION 

    Mitigation Measure BIO-1h: Weed Spread Prevention. 
Marathon and its contractors shall implement measures 
to ensure that boots, clothing, vehicles and equipment 
are free of soils and plant parts prior to entering work 
areas.  

 

    Mitigation Measure BIO-1i: Preconstruction Focused 
Soft-Bird’s Beak Surveys. Focused surveys for soft-
bird’s beak shall be conducted by a qualified biologist 
each year during the appropriate blooming period (June 
1 through September 30) prior to construction to confirm 
its absence. Locations of rare plants in proposed 
construction areas will be recorded using a GPS unit and 
flagged for avoidance. A qualified biologist shall monitor 
construction activities occurring in the vicinity of the 
flagged plants to ensure that no direct or indirect impacts 
occur.  

 

    Mitigation Measure BIO-1j: Preconstruction Nesting 
Bird Surveys. No more than 5 days prior to construction 
during the nesting bird season (February 1 through 
September 15), a qualified biologist shall conduct a 
survey for nesting birds. If work within an area lapses for 
more than 14 days during the nesting season, the survey 
shall be repeated. The survey shall encompass all work 
areas and those areas within a buffer of 250 feet for 
passerines, 500 feet for small raptors, and 1,000 feet for 
large raptors. Where accessible, the location of active 
nests will be recorded using a handheld global-
positioning system unit. Should an active nest be 
discovered, a biological monitor will be required on-Site 
during construction activities that could cause 
disturbance of the nest. The biologist may allow work to 
continue if they determine that the work activity is not 
likely to cause nest disturbance. The biological monitor 
shall have the authority to stop work should a nesting 
bird display signs of agitation. The qualified biologist 
conducting the nesting surveys should prepare a report 
that provides details about the nesting outcome and the 
removal of buffers. This report should be submitted to the 
County’s Department of Conservation and Development 
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Table ES-1: Summary of Project Impacts and Mitigation Measures 

SECTION 
IMPACT 
NUMBER IMPACT 

LEVEL OF 
SIGNIFICANCE MITIGATION MEASURES 

LEVEL OF 
SIGNIFICANCE 
AFTER MITIGATION 

for review and approval prior to the time that buffers are 
removed. 

    Mitigation Measure BIO-1k: California Ridgway’s Rail 
and California Black Rail Surveys. Prior to construction 
occurring during the rail nesting season (February 1 
through August 31) within 700 feet of suitable rail habitat, 
surveys shall be conducted for California Ridgway’s rail 
and California black rail in accordance with the USFWS 
Survey protocol for California Ridgway’s rail. Surveys 
should be initiated between January 15 and February 1. 
For each survey station, four surveys are to be 
conducted. Surveys should be spaced at least two 
weeks apart and should cover the time period from the 
date of the first survey through the end of March or mid-
April. If California Ridgway’s or California black rails are 
detected during the survey, no work within 700 feet of 
the rail calling centers (identified via compass bearing 
and distance estimate during surveys) shall occur 
between February 1 and August 31, unless otherwise 
approved by USFWS and CDFW. 

 

 BIO-2 Disturbance or loss of sensitive natural communities or 
State and Federally protected wetlands  

Potentially 
Significant 

Mitigation Measure BIO-2: Implement Mitigation 
Measure BIO-1a, Mitigation Measure BIO-1b, Mitigation 
Measure BIO-1c, Mitigation Measure BIO-1g and 
Mitigation Measure BIO-1h. 

Less than Significant 

 BIO-3 Interfere with wildlife migratory corridors or nursery sites. Potentially 
Significant 

Mitigation Measure BIO-3: Implement Mitigation 
Measure BIO-1a, Mitigation Measure BIO-1b, Mitigation 
Measure BIO-1c, Mitigation Measure BIO-1e, Mitigation 
Measure BIO-1g, Mitigation Measure BIO-1h, Mitigation 
Measure BIO-1j and Mitigation Measure BIO-1k 

Less than Significant 

 BIO-4 Conflict with any local policies or ordinances protecting 
biological resources or provisions of an adopted habitat 
conservation plan, natural community conservation plan, 
or other approved local, regional, or State habitat 
conservation plan. 

Less than 
Significant 

No mitigation required. Less than significant 

 BIO-5 Cause substantial impact to special-status species or 
sensitive habitat due to increased fill area and bay cover. 

Less than 
Significant 

No mitigation required. Less than significant 

 BIO-6 Increase deposition or erosion of sensitive habitats along 
the vessel path, including marshlands within and adjacent 

Less than 
Significant 

No mitigation required. Less than significant 
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Table ES-1: Summary of Project Impacts and Mitigation Measures 

SECTION 
IMPACT 
NUMBER IMPACT 

LEVEL OF 
SIGNIFICANCE MITIGATION MEASURES 

LEVEL OF 
SIGNIFICANCE 
AFTER MITIGATION 

to the lease area, resulting from the resuspension of 
sediments by calling vessels. 

 BIO-7 Cause injury or behavioral interruptions to aquatic 
species as a result of noise from increased number of 
vessels. 

Potentially 
Significant 

Mitigation Measure BIO-7a: Vessel Strike 
Minimization. The following mitigation measure shall be 
implemented during all on-going business operations and 
shall be included as part of contractual agreement 
language to ensure that contract vessels are informed of 
all on-going operational responsibilities. 
Marathon shall update pre-arrival document materials 
and instructions sent to tank vessels agents/operators 
scheduled to arrive at the Marine Terminal with the 
following information and requests:  
• Available outreach materials regarding the Blue 

Whales and Blue Skies incentive program. 
• Whale strike outreach materials and collision 

reporting from NOAA. 
• Request extra vigilance by ship crews upon 

entering the traffic separation scheme shipping 
lanes approaching San Francisco Bay and 
departing San Francisco Bay to aid in detection and 
avoidance of ship strike collisions with whales. 

• Inform all vessel traffic of vessels 300 gross 
registered tons or larger to reduce speeds to 10-
knots when transiting within the designated Vessel 
Speed Reduction zones.  

• Request compliance to the maximum extent 
feasible (based on vessel safety) with the 10-knot 
speed reduction zone. Understand and agree that 
decisions concerning safe navigation and 
maneuvering of participating vessels remain 
entirely with ship masters and crew. 

• Encourage participation in the Blue Whales and 
Blue Skies incentive program.  

Less than significant 

    Mitigation Measure BIO-7b: Sturgeon Action 
Funding. Marathon Refining and Marketing Company, 
LLC (Marathon) shall conduct and support the following 
activities to further the understanding of vessel strike 
vulnerability of sturgeon in San Francisco, San Pablo, 
and Suisun Bays and the Carquinez Strait. The support 
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Table ES-1: Summary of Project Impacts and Mitigation Measures 
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IMPACT 
NUMBER IMPACT 

LEVEL OF 
SIGNIFICANCE MITIGATION MEASURES 

LEVEL OF 
SIGNIFICANCE 
AFTER MITIGATION 

shall be based on criteria that establish Marathon’s 
commensurate share taking into account the increase in 
vessel calls to the Avon and Amorco Marine Oil 
Terminals. Support shall include coordination with CDFW 
and Research Sturgeon to ensure appropriate 
messaging on information flyers suitable for display at 
bait and tackle shops, boat rentals, fuel docks, fishing 
piers, ferry stations, dockside businesses, etc. to briefly 
introduce interesting facts about the sturgeon and 
research being conducted to learn more about its 
requirements and how the public’s observations can 
inform strategies being developed to improve fisheries 
habitat within the estuary. 

 BIO-8 Cause significant adverse impacts to the San Francisco 
Bay Estuary and associated biota as a result of spills. 

Potentially 
Significant 

Marathon would be required to update the Refinery’s 
FRP and Spill Prevention, Control, and Countermeasure 
Plan (SPCC) to demonstrate preparedness to respond to 
vegetable oil and animal fat spills. However, there are 
limitations to thorough containment and cleanup of a 
major oil spill. 

Significant and 
Unavoidable 

 BIO-09 Introduce invasive nonindigenous aquatic species to the 
San Francisco Bay Estuary. 

Potentially 
Significant  

Under the terms of the terminal leases with CSLC, 
Marathon is required to ensure that vessels calling at 
Avon or Amorco MOTs are advised of California’s Marine 
Invasive Species Act and submit forms as required by 
CSLC through the MISP. Mitigation Measure BIO-9b of 
the Avon FEIR and BIO-7b of the Amorco FEIR required 
the refinery’s previous owner, Tesoro Refining and 
Marketing Company, to participate and assist in funding 
ongoing and future actions related to nonindigenous 
aquatic species at a level determined through 
cooperative effort with the MISP agencies. 
 

Significant and 
Unavoidable 

    Mitigation Measure BIO-9a: Marathon Refining and 
Marketing Company, LLC (Marathon) shall continue to 
participate and assist in funding ongoing and future 
actions related to nonindigenous aquatic species (NAS) 
as described in Mitigation Measure BIO-9B of the Tesoro 
Avon Marine Oil Terminal Lease Consideration Project 
Final Environmental Impact Report (FEIR) and Mitigation 
Measure BIO-7b of the Amorco Marine Terminal FEIR. 
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Table ES-1: Summary of Project Impacts and Mitigation Measures 
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IMPACT 
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LEVEL OF 
SIGNIFICANCE MITIGATION MEASURES 

LEVEL OF 
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AFTER MITIGATION 

The level of funding shall be revisited through a 
cooperative effort between California State Lands 
Commission staff, the DWR, CDFW, and Marathon, and 
shall be based on criteria that establish Marathon’s 
commensurate share NAS actions costs taking into 
account the increase in vessel calls to the Avon and 
Amorco Marine Oil Terminals. 

3.5 Cultural and 
Tribal Cultural 
Resources 

CR-1 Potential to cause a substantial adverse change in the 
significance of a historical resource as defined in CEQA 
Guidelines Section 15064.5. 

Potentially 
Significant 

Mitigation Measure CR-1: Discovery of Unknown 
Cultural or Archaeological Resources. The following 
Mitigation Measures shall be implemented during project 
related ground disturbance, and shall be included on all 
construction plans: 
All construction personnel, including operators of 
equipment involved in grading, or trenching activities will 
be advised of the need to immediately stop work if they 
observe any indications of the presence of an 
unanticipated cultural resource discovery (e.g. wood, 
stone, foundations, and other structural remains; debris-
filled wells or privies; deposits of wood, glass, ceramics). 
If deposits of prehistoric or historical archaeological 
materials are encountered during ground disturbance 
activities, all work within 50 feet of the discovery shall be 
redirected and a qualified archaeologist, certified by the 
Society for California Archaeology (SCA) and/or the 
Society of Professional Archaeology (SOPA), shall be 
contacted to evaluate the finds and, if necessary, 
develop appropriate treatment measures in consultation 
with the County and other appropriate agencies. If the 
cultural resource is also a tribal cultural resource (TCR) 
the representative (or consulting) tribe(s) will also require 
notification and opportunity to consult on the findings. 
If the deposits are not eligible, avoidance is not 
necessary. If eligible, deposits will need to be avoided by 
impacts or such impacts must be mitigated. Upon 
completion of the archaeological assessment, a report 
should be prepared documenting the methods, results, 
and recommendations. The report should be submitted 
to the Northwest Information Center and appropriate 
Contra Costa County agencies. 

Less than Significant 
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Table ES-1: Summary of Project Impacts and Mitigation Measures 

SECTION 
IMPACT 
NUMBER IMPACT 

LEVEL OF 
SIGNIFICANCE MITIGATION MEASURES 

LEVEL OF 
SIGNIFICANCE 
AFTER MITIGATION 

Should human remains be uncovered during grading, 
trenching, or other on-site excavation(s), earthwork 
within 30 yards of these materials shall be stopped until 
the County coroner has had an opportunity to evaluate 
the significance of the human remains and determine the 
proper treatment and disposition of the remains. 
Pursuant to California Health and Safety Code Section 
7050.5, if the coroner determines the remains may those 
of a Native American, the coroner is responsible for 
contacting the Native American Heritage Commission 
(NAHC) by telephone within 24 hours. Pursuant to 
California Public Resources Code Section 5097.98, the 
NAHC will then determine a Most Likely Descendant 
(MLD) tribe and contact them. The MLD tribe has 48 
hours from the time they are given access to the site to 
make recommendations to the land owner for treatment 
and disposition of the ancestor's remains. The land 
owner shall follow the requirements of Public Resources 
Code Section 5097.98 for the remains. 
In the event the Project design changes, and ground 
disturbance is anticipated beyond the Area of Potential 
Effect, as it is currently defined by the Cultural 
Resources Inventory Reports, further surveys shall be 
conducted in those new areas to assess the presence of 
cultural resources. Any newly discovered or previously 
recorded sites within the additional survey areas shall be 
recorded (or updated) on appropriate Department of 
Parks and Recreation (DPR) 523-series forms. If 
avoidance of these cultural resources is not feasible then 
an evaluation and/or data recovery program shall be 
drafted and implemented. 

 CR-2 Potential to cause a substantial adverse change in the 
significance of an archaeological resource as defined in 
CEQA Guidelines Section 15064.5. 

Potentially 
Significant  

Mitigation Measure CR-1: Implement Mitigation 
Measure CR-1. 

Less than Significant 

 CR-3 Potential to directly or indirectly destroy a unique 
paleontological resource or site or unique geologic 
feature. 

Less than 
Significant 

No mitigation required. Less than Significant 

 CR-4 Potential to disturb any human remains, including those 
interred outside of formal cemeteries. 

Less than 
Significant 

No mitigation required. Less than Significant 
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Table ES-1: Summary of Project Impacts and Mitigation Measures 

SECTION 
IMPACT 
NUMBER IMPACT 

LEVEL OF 
SIGNIFICANCE MITIGATION MEASURES 

LEVEL OF 
SIGNIFICANCE 
AFTER MITIGATION 

 TCR-1 Potential to cause a substantial adverse change in the 
significance of a tribal cultural resource, defined in PRC 
Section 21074 as either a site, feature, place, cultural 
landscape that is geographically defined in terms of the 
size and scope of the landscape, sacred place, or object 
with cultural value to a California Native American tribe, 
and that is 1) listed or eligible for listing in the CRHR, or 
in a local register of historical resources as defined in 
PRC Section 5020.1(k); or 2) a resource determined by 
the lead agency, in its discretion and supported by 
substantial evidence, to be significant pursuant to criteria 
set forth in subdivision (c) of PRC Section 5024.1. 

Potentially 
Significant 

Implement Mitigation Measure CR-1. Less than Significant 

3.6 Energy EN-1 The proposed Project could result in increased energy 
consumption, but not in large amounts or in a wasteful 
manner. 

Less than 
Significant 

No mitigation required. Less than Significant 

 EN-2 Proposed Project construction or operations would not 
conflict with adopted energy conservation plans or 
standards. 

Less than 
Significant 

No mitigation required. Less than Significant 

3.7 Geology and 
Soils 

GEO-1 Directly or indirectly cause potential substantial adverse 
effects, including the risk of loss, injury or death involving 
rupture of a known earthquake fault, as delineated on the 
most recent Alquist-Priolo Earthquake Fault Zoning Map 
issued by the State Geologist for the area or based on 
other substantial evidence of a known fault. 

Less than 
Significant 

No mitigation required. Less than Significant 

 GEO-2 Directly or indirectly cause potential substantial adverse 
effects, including the risk of loss, injury or death involving 
strong seismic ground shaking. 

Potentially 
Significant 

Mitigation Measure GEO-2: Submittal of Final 
Geotechnical Evaluation Report. Prior to issuance of a 
grading or building permit for the equipment changes 
associated with the Project, the Applicant shall submit a 
final geotechnical evaluation report prepared by a 
licensed engineer, for approval by the Department of 
Conservation and Development, Peer Review Geologist, 
along with payment for the peer review fee. The report 
shall specify final recommendations for seismically and 
structurally sound installation of new structures, 
equipment and foundations in accordance with the 
California Building Code standards in effect at the time 
the permit application is submitted. Construction 
drawings submitted with the building permit application 
shall include appropriate detail to demonstrate 

Less than Significant 
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Table ES-1: Summary of Project Impacts and Mitigation Measures 

SECTION 
IMPACT 
NUMBER IMPACT 

LEVEL OF 
SIGNIFICANCE MITIGATION MEASURES 

LEVEL OF 
SIGNIFICANCE 
AFTER MITIGATION 

compliance of the Project with the standards of the 
applicable California Building Code. 

 GEO-3 Directly or indirectly cause potential substantial adverse 
effects, including the risk of loss, injury or death involving 
seismic-related ground failure, including liquefaction. 

Less than 
Significant 

No mitigation required. Less than Significant 

 GEO-4 Directly or indirectly cause potential substantial adverse 
effects, including the risk of loss, injury or death involving 
landslides. 

Less than 
Significant 

No mitigation required. Less than Significant 

 GEO-5 Result in substantial soil erosion or the loss of topsoil. Less than 
Significant 

No mitigation required. Less than Significant 

 GEO-6 Be located on a geologic unit or soil that is unstable, or 
that would become unstable as a result of the project and 
potentially result in on- or off-site landslide, lateral 
spreading, subsidence, liquefaction or collapse. 

Potentially 
Significant 

Mitigation Measure GEO-6: Implement Mitigation 
Measure GEO-2. 

Less than Significant 

 GEO-7 Be located on expansive soil, as defined in Table 18-1-B 
of the Uniform Building Code (1994), creating substantial 
direct or indirect risks to life or property. 

Potentially 
Significant 

Mitigation Measure GEO-7: Implement Mitigation 
Measure GEO-2. 

Less than Significant 

 GEO-8 Have soils incapable of adequately supporting the use of 
septic tanks or alternative wastewater disposal systems 
where sewers are not available for the disposal of 
wastewater. 

No Impact No mitigation required. No Impact 

 GEO-9 Directly or indirectly destroy a unique paleontological 
resource or site or unique geologic feature. 

Less than 
Significant 

No mitigation required. Less than Significant 

3.8 Greenhouse 
Gas Emissions 

GHG-1 Generate GHG emissions that exceed the adopted 
BAAQMD thresholds. 

Less than 
Significant 

No mitigation required. Less than Significant 

 GHG-2 Conflict with an applicable plan, policy, or regulation 
adopted for the purpose of reducing GHG emissions. 

Less than 
Significant 

No mitigation required. Less than Significant 

3.9 Hazards and 
Hazardous 
Materials 

HAZ-1 Create a hazard to workers, the public and/or the 
environment through the routine transport, use, and/or 
disposal of hazardous materials. 

Less than 
Significant 
(Construction) 
Potentially 
Significant 
(Operation) 

Mitigation Measure HAZ-1: The permittee shall comply 
with mitigation measures as outlined in the Operational 
Safety/Risk of Accident sections of the EIRs for both 
Amorco and Avon MOTs and as incorporated by 
reference into the leases as regulatory (lease) 
conditions. These measures include CLSC-established 
MOTEMS that have set minimum requirements for 
preventative maintenance, including periodic inspection 
of all components related to transfer operations 
pipelines. The permittee shall comply with those 
requirements, as well as with the CSLC’s operational 
requirements, including Article 5.5 Marine Terminal Oil 

Significant and 
Unavoidable 
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Table ES-1: Summary of Project Impacts and Mitigation Measures 

SECTION 
IMPACT 
NUMBER IMPACT 

LEVEL OF 
SIGNIFICANCE MITIGATION MEASURES 

LEVEL OF 
SIGNIFICANCE 
AFTER MITIGATION 

Pipelines 17 (California Code of Regulations, Title 2, 
Sections 2560-2571). The implementation of the 
measures, which are discussed in detail in the Avon EIR, 
are as follows: 
• Installation of Remote Release Systems 
• Maintaining of Tension Monitoring Systems 
• Maintaining of Allision Avoidance Systems 
• Development of a Fire Protection Assessment 
• Participation in USCG Ports and Waterways 

Safety Assessment Workshops 
• Response to any Vessel Spills near the Project 

 HAZ-2 Create a hazard to workers, the public, and/or the 
environment through reasonably foreseeable upset and 
accident conditions involving the likely release of 
hazardous materials into the environment.  

Less than 
Significant 

No mitigation required. Less than Significant 

 HAZ-3 Emit hazardous emissions or handle hazardous or 
acutely hazardous materials, substances, or waste within 
one-quarter mile of an existing or proposed school. 

No Impact No mitigation required. No Impact 

 HAZ-4 Be located on a site which is included on a list of 
hazardous materials sites compiled pursuant to 
Government Code Section 65962.5 and, as a result, 
create a significant hazard to the public or the 
environment. 

Less than 
Significant 

No mitigation required. Less than Significant 

 HAZ-5 For a project located within an airport land use plan or, 
where such a plan has not been adopted, within 2 miles 
of a public airport or public use airport, would the project 
result in a safety hazard or excessive noise for people 
residing or working in the project area. 

Less than 
Significant 

No mitigation required. Less than Significant 

 HAZ-6 Impair implementation of or physically interfere with an 
adopted emergency response plan or emergency 
evacuation plan. 

Less than 
Significant 

No mitigation required. Less than Significant 

 HAZ-7 Expose people or structures, either directly or indirectly, 
to a significant risk of loss, injury or death involving 
wildland fire. 

No Impact No mitigation required. No Impact 

3.10 Hydrology 
and Water 
Quality 

HWQ-1 Violate any water quality standards or waste discharge 
requirements or otherwise substantially degrade surface 
or groundwater quality. 

Less than 
Significant 
(Construction) 

MOT lease conditions, contingency planning and required 
response measures are already being implemented at 
the Project Site. However, adherence to these protocols 
and spill response measures is not a guarantee that 
contaminants will never be released. The probability of a 

Significant and 
Unavoidable 
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Table ES-1: Summary of Project Impacts and Mitigation Measures 

SECTION 
IMPACT 
NUMBER IMPACT 

LEVEL OF 
SIGNIFICANCE MITIGATION MEASURES 

LEVEL OF 
SIGNIFICANCE 
AFTER MITIGATION 

Potentially 
Significant 
(Operational) 

serious spill would be minimized to the extent feasible 
with implementation of applicable lease conditions (e.g., 
MMs OS-1a, OS-1b, OS-1c, OS-4a, OS-4b), but the risk 
cannot be eliminated, and a large spill could still occur 
and result in impacts on water quality. 

 HWQ-2 Substantially decrease groundwater supplies or interfere 
substantially with groundwater recharge such that the 
project may impede sustainable groundwater 
management of the basin. 

No Impact No mitigation required. No Impact 

 HWQ-3 Substantially alter the existing drainage pattern of area in 
a manner which would result in substantial erosion or 
siltation on- or off-site. 

Less than 
Significant 

No mitigation required. Less than Significant 

 HWQ-4 Substantially alter the existing drainage pattern of area in 
a manner which would substantially increase the rate or 
amount of surface runoff in a manner which would result 
in flooding on- or off-site. 

Less than 
Significant 

No mitigation required. Less than Significant 

 HWQ-5 Substantially alter the existing drainage pattern of area in 
a manner which would create or contribute runoff water 
which would exceed the capacity of existing or planned 
stormwater drainage systems or provide substantial 
additional sources of polluted runoff. 

Less than 
Significant 

No mitigation required. Less than Significant 

 HWQ-6 Substantially alter the existing drainage pattern of area in 
a manner which would impede or redirect flood flows. 

Less than 
Significant 

No mitigation required. Less than Significant 

 HWQ-7 In flood hazard, tsunami, or seiche zones, risk release of 
pollutants due to project inundation. 

Less than 
Significant 

No mitigation required. Less than Significant 

 HWQ-8 Conflict with or obstruct implementation of a water quality 
control plan or sustainable groundwater management 
plan. 

Less than 
Significant 

No mitigation required. Less than Significant 

3.11 Land Use LU-1 Physically divide an established community. Less than 
Significant 

No mitigation required. Less than Significant 

 LU-2 Cause significant environmental impact due to conflict 
with any land use plan, policy or regulation adopted for 
the purpose of avoiding or mitigating an environmental 
effect. 

Less than 
Significant 

No mitigation required. Less than Significant 

3.12 Noise NOI-1 Generation of a substantial temporary increase in 
ambient noise levels in the vicinity of the project in 
excess of standards established in the local general plan 
or noise ordinance, or applicable standards of other 
agencies. 

Less than 
Significant 

No mitigation required. Less than Significant 
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Table ES-1: Summary of Project Impacts and Mitigation Measures 

SECTION 
IMPACT 
NUMBER IMPACT 

LEVEL OF 
SIGNIFICANCE MITIGATION MEASURES 

LEVEL OF 
SIGNIFICANCE 
AFTER MITIGATION 

 NOI-2 Generation of excessive temporary groundborne vibration 
or groundborne noise levels. 

Less than 
Significant 

No mitigation required. Less than Significant 

 NOI-3 Generation of a substantial permanent increase in 
ambient noise levels in the vicinity of the project in 
excess of standards established in the local general plan 
or noise ordinance, or applicable standards of other 
agencies. 

Less than 
Significant 

No mitigation required. Less than Significant 

 NOI-4 Generation of excessive permanent groundborne 
vibration or groundborne noise levels. 

Less than 
Significant 

No mitigation required. Less than Significant 

 NOI-5 The Project Site is located within the vicinity of a private 
airstrip or an airport land use plan or, where such a plan 
has not been adopted, within two miles of a public airport 
or public use airport, and it would expose people residing 
or working in the project area to excessive noise levels. 

Less than 
significant 

No mitigation required. Less than Significant 

3.13 Public 
Services 

PUB-1 Substantial adverse physical impacts associated with the 
need or provision of new or physically altered 
governmental facilities, the construction of which could 
cause significant environmental impacts, in order to 
maintain acceptable service ratios, response times or 
other performance objectives for fire protection. 

Less than 
Significant 

No mitigation required. Less than Significant 

 PUB-2 Substantial adverse physical impacts associated with the 
need or provision of new or physically altered 
governmental facilities, the construction of which could 
cause significant environmental impacts, in order to 
maintain acceptable service ratios, response times or 
other performance objectives for police protection. 

Less than 
Significant 

No mitigation required. Less than Significant 

 PUB-3 Substantial adverse physical impacts associated with the 
need or provision of new or physically altered 
governmental facilities, the construction of which could 
cause significant environmental impacts, in order to 
maintain acceptable service ratios or other performance 
objectives for schools. 

Less than 
Significant 

No mitigation required. Less than Significant 

 PUB-4 Substantial adverse physical impacts associated with the 
need or provision of new or physically altered 
governmental facilities, the construction of which could 
cause significant environmental impacts, in order to 
maintain acceptable service ratios or other performance 
objectives for parks or other public facilities. 

Less than 
Significant 

No mitigation required. Less than Significant 



Executive Summary 

Martinez Renewable Fuels Project  October 2021 
Draft Environmental Impact Report ES-22 

Table ES-1: Summary of Project Impacts and Mitigation Measures 

SECTION 
IMPACT 
NUMBER IMPACT 

LEVEL OF 
SIGNIFICANCE MITIGATION MEASURES 

LEVEL OF 
SIGNIFICANCE 
AFTER MITIGATION 

3.14 
Transportation 

TRAN-1 Conflict with a program, plan, ordinance or policy 
addressing the circulation system, including transit, 
roadway, bicycle and pedestrian facilities. 

Less than 
Significant 

No mitigation required. Less than Significant 

 TRAN-2 Conflict or be inconsistent with CEQA Guidelines Section 
15064.3(b). 

Less than 
Significant 

No mitigation required. Less than Significant 

 TRAN-3 Substantially increase hazards due to a geometric design 
feature (e.g., sharp curves or dangerous intersections) or 
incompatible uses (e.g., farm equipment). 

Less than 
Significant 

No mitigation required. Less than Significant 

 TRAN-4 Result in inadequate emergency access. Less than 
Significant 

No mitigation required. Less than Significant 

3.15 Utilities and 
Service 
Systems 

UTIL-1 Need for relocation or construction of new or expanded 
water, wastewater treatment, or storm water drainage, 
electric power, natural gas, or telecommunications 
facilities, the construction or relocation of which could 
cause significant environmental effects. 

Less than 
Significant 

No mitigation required. Less than Significant 

 UTIL-2 Adequacy of available water supplies to serve the project 
and reasonably foreseeable future development during 
normal, dry, and multiple dry years. 

Less than 
Significant 

No mitigation required. Less than Significant 

 UTIL-3 Project construction and operations result in a 
determination by the wastewater treatment provider that it 
has inadequate capacity to serve the project’s projected 
demand in addition to the provider’s existing 
commitments.  

Less than 
Significant 

No mitigation required. Less than Significant 

 UTIL-4 Impact UTIL-4: Generation of solid waste in excess of 
state or local standards, or in excess of the capacity of 
local infrastructure, or otherwise impair the attainment of 
solid waste reduction goals. 

Less than 
Significant 

No mitigation required. Less than Significant 
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Summary of Major Potential Impacts of the Project 
The proposed Project could cause potentially significant temporary impacts to special-status 
species during construction or as a result of the introduction of invasive nonindigenous aquatic 
species attached to marine vessels. Potentially significant hazardous materials and water quality 
impacts are also anticipated as a result of spills of feedstocks or refined products. While 
construction impacts of the Project would be temporary, and mitigation measures are identified 
that could reduce these impacts to less than significant, operational impacts to biological 
resources, hazards, and water quality would remain significant even with mitigation.  

The Project would result in an overall reduction in air emissions from the Refinery due to the 
reduction in the volume of feedstock refined at the facility. However, cumulative criteria 
pollutant health risk (i.e., emissions from the Project plus other development in the vicinity of the 
Project Site) would continue to exceed regional air quality thresholds of significance, and this 
impact would remain cumulatively significant and unavoidable.  

ALTERNATIVES TO THE PROPOSED PROJECT 
CEQA requires consideration of a range of reasonable alternatives to the project or project 
location that: (1) could feasibly attain most of the basic project objectives; and (2) would avoid 
or substantially lessen any of the significant impacts of the proposed project. The following is a 
summary of alternatives analyzed in this EIR. A more detailed discussion is included in Chapter 
5.0, Alternatives. 

No Project Alternative 
Under the No Project scenario, the proposed Renewable Fuels Project would not proceed. 
Instead, Refinery operations would resume as described in Section 2.4 of this EIR. Current 
permits and entitlements for crude oil refining would remain unmodified and in effect, and the 
Refinery would operate under those current permits and entitlements. The Refinery’s operations 
are currently permitted by the Bay Area Air Quality Management District (BAAQMD) to have a 
crude oil-refining capacity of 161,000 barrels per day (bpd) maximum. For the 5 years prior to 
submittal of land use and air permit applications for the Project, actual Refinery throughput 
averaged approximately 121,000 bpd. 

Reduced Renewable Feedstock Throughput Alternative 
This alternative would involve conversion of the Refinery from a crude oil processing facility to 
a facility for the refining of renewable feedstock at a reduced capacity of 23,000 bpd maximum, 
the interim throughput under the proposed Refinery conversion process. 

Green Hydrogen Alternative 
In this alternative, “green” hydrogen would be used in the renewable fuels refining process. In 
contrast to the existing steam methane reforming technology that separates hydrogen atoms from 
hydrocarbon fuel molecules using the Refinery’s existing infrastructure, green hydrogen uses 
electricity from renewable energy sources to produce hydrogen through the electrolysis of water 
molecules into its constituent elements of hydrogen and oxygen. Under this alternative, the 
proposed throughput would not change from the proposed Project’s throughput of 48,000 bpd of 
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renewable feedstock, though green hydrogen from water electrolysis would be used in the 
refining process instead of hydrogen from the steam methane reforming process. 

Environmentally Superior Alternative 
A comparison of the potential environmental impacts of the proposed Project, No Project 
Alternative, Reduced Renewable Feedstock Throughput Alternative, and Green Hydrogen 
Alternative was conducted to identify an environmentally superior alternative. Because it would 
not result in any impacts that would be greater than the proposed Project, and in many cases 
would result in reduced impacts compared to the proposed Project, the Reduced Renewable 
Feedstock Throughput Alternative is the environmentally superior alternative. The Reduced 
Renewable Feedstock Throughput Alternative, however, would generate fewer jobs and result in 
a lower volume of renewable fuels being brought to the market to support the State’s renewable 
energy goals, and would not achieve Project objectives as well as the proposed Project. 

KNOWN AREAS OF CONTROVERSY OR UNRESOLVED ISSUES 
CEQA requires a statement of issues to be resolved and areas of known controversy. The 
following issues were identified by resource agencies and interested parties as topics of 
particular interest during the EIR scoping process.  

Scoping Topic Discussion in EIR 
Section 

Air quality and greenhouse gas emissions: Provide an 
analysis of criteria pollutants, toxic air contaminants, 
odors and health impacts resulting from changes in 
Project and marine, rail or truck traffic.  

Section 3.3, Air 
Quality 

Section 3.8, 
Greenhouse Gases 

Community health risk: Estimate and evaluate the 
potential health risk to sensitive populations near the 
Project Site from toxic air contaminants and fine 
particulate matter from Project construction and 
operations. 

Section 3.3, Air 
Quality 

Sea level rise: Due to proximity of the Project Site to 
the Suisun Bay and Carquinez Strait shorelines and 
local creeks, sea level rise and flooding could present 
vulnerabilities to public or structural safety.  

Section 3.10, 
Hydrology and 
Water Quality 

Water quality: Construction and operation of the 
Project, including marine transportation of feedstock 
and fuels, effluent discharges and stormwater runoff 
from new and repurposed facilities, could affect 
water quality at and around the Project Site. 

Section 3.10, 
Hydrology and 
Water Quality 

Hazardous materials: While renewable feedstocks to 
be used for the Project are deemed non-hazardous, 

Section 3.9, 
Hazards and 
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Scoping Topic Discussion in EIR 
Section 

end products such as diesel, naphtha, propane and 
potentially aviation jet fuel may have environmental 
risks during routine use, transportation or upset. 

Hazardous 
Materials 

Feedstock production: Use of renewable feedstocks 
for the Project could induce pressure on existing 
agricultural producers to increase supply, with 
cascading effects on food prices, decreased 
biodiversity, and increased deforestation and 
monoculture. 

Chapter 6, Other 
CEQA 
Considerations 

 

Written and spoken comments received during the public comment period on the notice of 
preparation of this EIR are included in Appendix NOP. 
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1 INTRODUCTION 
This chapter provides a brief introduction to the Martinez Refinery Renewable Fuels Project 
(Project) and summarizes the process for evaluation of potential environmental impacts thereof. 
Chapter 2, Project Description, provides a detailed description of the proposed Project, including 
existing conditions and proposed physical and operational changes to the Marathon Martinez 
Refinery (Refinery). 

1.1 PROJECT OVERVIEW 
The Martinez Refinery Renewable Fuels Project is a request by Marathon Petroleum Corporation 
(Marathon or Applicant) for entitlements to modify operations of their existing refinery at 150 
Solano Way, in unincorporated lands east of the city of Martinez, east of Pacheco Creek and 
south of Suisun Bay. The request was submitted to the Contra Costa County Department of 
Conservation and Development, Current Planning Division for a land use permit approval 
(County File No. CDLP20-02046), and more specifically, involves equipment modifications and 
repurposing of the existing refinery facility to discontinue production of fossil fuels and switch to 
production of fuels from renewable sources including rendered fats, soybean and corn oil and 
other cooking or vegetable oils.  

1.2 PROJECT OBJECTIVES 
The Applicant has identified the following objectives for the Project: 

• Repurpose the Marathon Martinez Refinery to a renewable fuels production facility.  
• Eliminate the refining of crude oil at the Martinez Refinery while creating high quality 

jobs. 
• Provide renewable fuels to allow California to achieve significant progress towards 

meeting its renewable energy goals. 
• Produce renewable fuels that significantly reduce the lifecycle generation of greenhouse 

gas emissions, as well as other criteria pollutants including particulate matter. 
• Reduce emissions from mobile sources by providing cleaner burning fuels. 
• Repurpose/reuse existing critical infrastructure, to the extent feasible.  

 

1.3 APPLICABILITY OF THE CALIFORNIA ENVIRONMENTAL QUALITY ACT 
The requested physical and operational changes associated with the proposed Project constitute a 
“project” as defined by the California Environmental Quality Act (“CEQA,” Public Resources 
Code Section 21000 et seq.), the State CEQA Guidelines (California Code of Regulations, Title 
14, Section 15000 et seq.), and the Contra Costa County Guidelines for Administering CEQA 
(“County CEQA Guidelines,” Contra Costa County Resolution No. 2010/402). The Project also 
requires discretionary action by Contra Costa County (County), wherein the County has the 
authority to use its judgment in deciding whether or how to carry out or approve the Project. 
Therefore, the Project is subject to the requirements of CEQA. For the purposes of CEQA, the 
term “project” refers to the whole of an action that has the potential to result in a direct physical 
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change or a reasonably foreseeable indirect physical change in the environment (CEQA 
Guidelines Section 15378).  

As the public agency with primary land use authority over the proposed Project, the County is 
the “lead agency” overseeing and administering the CEQA environmental review process. The 
County has prepared this Environmental Impact Report (EIR) pursuant to CEQA, the State 
CEQA Guidelines, and the County CEQA Guidelines to provide the public and responsible and 
trustee agencies with information about the potential environmental effects of the proposed 
Project. 

1.4 PURPOSE OF THE EIR 
As set forth in various provisions of the CEQA Statute (e.g., Section 21080), before deciding 
whether to approve a project, public agencies must consider the potentially significant 
environmental impacts of the project. Pursuant to CEQA Guidelines Section 15064, if any aspect 
of the proposed project, either individually or cumulatively, may cause a significant effect on the 
environment which cannot be mitigated to less-than-significant levels, regardless of whether the 
overall effect of the project is adverse or beneficial, an EIR must be prepared. The EIR must 
describe the project’s potentially significant environmental effects, identify alternatives to the 
project, and identify measures to mitigate or avoid adverse impacts that would result from 
implementation of the project.  

This EIR is a factual document, prepared in conformance with CEQA, and written to make the 
public and decision-makers aware of any potential environmental consequences of the proposed 
Project. This EIR includes a description of the Project, its environmental context, and an 
evaluation of the potential environmental impacts of the Project compared to an existing 
condition or baseline. State CEQA Guidelines section 15125, subdivision (a), states: 

An EIR must include a description of the physical environmental conditions in the vicinity 
of the project. This environmental setting will normally constitute the baseline physical 
conditions by which a lead agency determines whether an impact is significant. The 
description of the environmental setting shall be no longer than is necessary to provide 
an understanding of the significant effects of the proposed project and its alternatives. 
The purpose of this requirement is to give the public and decision makers the most 
accurate and understandable picture practically possible of the project's likely near-term 
and long-term impacts. 

The California Supreme Court confirmed that, while conditions at the time of the notice of 
preparation “normally” constitute the baseline for the environmental analysis under CEQA, the 
lead agency has flexibility in defining the appropriate baseline (Communities for a Better 
Environment v. South Coast Air Quality Mgmt. Dist. (2010) 48 Cal.4th 310, 328). Therefore, 
State CEQA Guidelines allow a lead agency some leeway in its determination of the baseline by 
stating that the environmental setting at the time the notice of preparation is published will 
“generally” constitute the baseline physical conditions against which the impacts of a project are 
evaluated; however, historic or projected future conditions may also form the baseline for 
analysis if those approaches are supported by substantial evidence. In some instances, as here, 
where an existing operation is present, and the level of that operation can vary substantially from 
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year to year, a lead agency may opt to consider a more representative baseline, such as an 
average level of operations over a period of years to characterize that existing operation. 

For any adverse environmental impact of the Project that is considered to be potentially 
significant when compared to the baseline condition, this EIR identifies mitigation measures to 
avoid or reduce the potentially significant adverse impact to less-than-significant levels. This 
EIR also identifies and evaluates alternative scenarios to the proposed Project, including a “no 
project” scenario wherein the Refinery would continue to operate under current entitlements, as 
well as scenarios wherein the Refinery facility is decommissioned or the Project is implemented 
but with a modified scope. Cumulative impacts of the Project plus other projects planned to 
occur in the vicinity of the Refinery are also discussed. 

Before any action can be taken to approve the proposed Project, the County must make the 
necessary findings and certify that the County has reviewed and considered the information in 
the EIR, that the EIR has been completed in conformity with the requirements of CEQA, and that 
the EIR reflects the County’s independent judgment and analysis. Certification of an EIR by the 
decision-making body does not constitute approval or denial of the Project. 

Should the Project be approved, the County and other public agencies with permitting authority 
over the Project must impose mitigation measures as conditions or require Project modifications 
to reduce or avoid the significant adverse impacts of the Project on the environment. The 
Applicant may also choose to modify the Project to mitigate or avoid potentially significant 
adverse environmental impacts. The County and permitting agencies may only approve the 
Project with significant adverse environmental impacts that are not mitigated if the agency finds 
that specific economic, legal, social, technological or other considerations, including provision of 
employment opportunities for highly trained workers, make imposition of mitigation measures or 
Project alternatives infeasible (CEQA Guidelines Section 15091). 

1.5 USE OF THIS EIR BY RESPONSIBLE AGENCIES 
In addition to land use permit approval by the County, the Project requires permits from other 
federal, state and local agencies including the United States Army Corps of Engineers, Bay Area 
Air Quality Management District, San Francisco Bay Conservation and Development 
Commission, San Francisco Bay Regional Water Quality Control Board and California State 
Lands Commission. California state and regional agencies are considered to be responsible 
agencies under CEQA and must comply with CEQA by considering the environmental impact 
report prepared by the lead agency. However, responsible agencies must each reach their own 
conclusions on whether or how to approve their respective permits for the Project (CEQA 
Guidelines Section 15096). 

The County as Lead Agency must certify the EIR prior to taking action on the requested land use 
permit. Following these actions by the Lead Agency, the Project requires permits from other 
federal, state and local agencies including the following agencies. 

Local  

• Contra Costa County Department of Conservation and Development 
o Certification of Environmental Impact Report 
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o Land Use Approval 
o Mitigation Monitoring Program 
o Grading and Building Plans 
o Fire Safety Plans 

• San Francisco Bay Conservation and Development Commission (BCDC) 
o Development in the San Francisco Bay or within the 100-foot shoreline band 

• Bay Air Quality Management District (BAAQMD) 
o Authority to Construct / Permit to Operate  
o Title V Permit Amendment  

State  

• California State Lands Commission 
o Lease modification to accommodate changes to terminal uses 

• Regional Water Quality Control Board (RWQCB) 
o NPDES Permit 
o Section 401 Water Quality Certification 

Federal 

• National Marine Fisheries Service (NMFS) 
o U.S Army Corps of Engineers Section 7 Consultation  

 Amorco Marine Terminal  

• U.S. Army Corps of Engineers  
o Section 10, Rivers and Harbors Act 

 Avon and Amorco Marine Terminals 
o Section 404, Clean Water Act 

 Amorco Marine Terminal 

1.6 OPPORTUNITIES FOR PUBLIC COMMENT 
Notice of Preparation 
The County released a Notice of Preparation (NOP) for this Project on February 18, 2021 (see 
Appendix NOP-1). The NOP provided notification to interested parties of the County’s intent to 
prepare an EIR to evaluate the potential environmental impacts of the proposed Project. In 
accordance with State and County CEQA Guidelines Section 15082, the NOP contained a brief 
description of the Project and its location, as well as a list of environmental resource areas that 
would potentially be affected by the Project and that would be discussed in the EIR. The NOP 
was posted on the County website, and copies of the NOP were filed with the State 
Clearinghouse and the County Clerk; were sent via certified mailed or email to public agencies 
with permitting authority over the Project or who hold jurisdiction over natural resources that 
might be affected by the Project; and were mailed to interested parties requesting such notice. 
Copies of the NOP were also mailed via first class mail to owners of property within 300 feet of 
the boundaries of the Project Site.  

The NOP invited interested individuals, organizations and agencies to provide comments on the 
scope of the environmental issues to be evaluated in the EIR. Written comments could be 
submitted to County staff until 5:00 p.m. on March 22, 2021. The County also accepted spoken 
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comments in response to the NOP, at a public hearing before the County Zoning Administrator 
held on March 15, 2021. The date of and means to participate virtually in the scoping public 
hearing were included in the NOP. The written NOP comments and the transcription of the NOP 
scoping public hearing are included in this EIR as Appendices NOP-2 through NOP-5. 

Draft EIR 
The Draft EIR for this Project will be available for a public comment period consisting of no 
fewer than 45 calendar days. During this public comment period, public agencies, members of 
the public and any other interested parties may review the Draft EIR and provide written 
comments to the County on the analysis contained herein. Following the close of the public 
comment period on the Draft EIR, the County will prepare a Final EIR, which will consist of the 
Draft EIR, comments received on the Draft EIR, written responses to the environmental issues 
raised in those comments, and revisions to the Draft EIR that may be warranted in response to 
comments received.  

No fewer than 10 days following publication of the Final EIR, the County Planning Commission 
will hold at least one public hearing to consider whether to certify the Final EIR for the Project 
and to consider the merits of the Project and whether to approve the requested use permit. As 
described above, the County must certify as to the adequacy of the Final EIR before it can 
approve the proposed Project; certification of the EIR does not in itself signify approval or denial 
of the Project. 

1.7 ORGANIZATION OF THE EIR 
In addition to this Introduction, the EIR contains the following sections. 

• Chapter 2 – Project Description describes the proposed Project, its location and 
facilities, an overview of its operation, and schedule. 

• Chapter 3 – Environmental Impact Analysis describes existing environmental 
conditions within issue areas, Project-specific impacts and associated mitigation 
measures, and the reference materials used to prepare the analysis. 

• Chapter 4 – Cumulative Impacts describes the cumulative environmental impacts of 
the proposed Project when combined with other projects located in the vicinity of the 
Project Site and lists the projects considered in the evaluation of cumulative impacts. 

• Chapter 5 – Alternatives describes the alternatives to the Project carried forward for 
analysis and the alternatives that were considered but eliminated from detailed 
evaluation. 

• Chapter 6 – Other CEQA Considerations addresses other required CEQA elements, 
including significant irreversible effects and evaluation of growth-inducing impacts of the 
Project. 

• Chapter 7 – List of Preparers presents information on the individuals who prepared the 
EIR and their qualifications. 
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2 PROJECT DESCRIPTION 
As discussed in Chapter 1, Introduction, this Environmental Impact Report (EIR) examines the 
potential environmental impacts associated with the Martinez Renewable Fuels Project (Project). 
Chapter 2 provides a detailed description of the proposed Project, including a Project overview, 
Project location, description of existing facilities and operations, proposed facility modifications, 
and proposed operations of the Martinez Refinery once modifications are complete. This chapter 
includes a description of the construction phase of the Project. Potential impacts resulting from 
construction and operation of the Project are described in Chapter 3. 

Tesoro Refining & Marketing Company LLC, an indirect, wholly owned subsidiary of Marathon 
Petroleum Corporation (collectively, “Marathon”), is proposing the Martinez Renewable Fuels 
Project (Project) at its existing Martinez Refinery (Refinery or Site). The proposed Project would 
convert the existing Martinez Refinery from its current production of fossil fuels (conventional 
diesel fuel, gasoline, distillates, propane, and various by-products) to the production of 
renewable fuels, including renewable diesel, renewable propane, renewable naphtha, and 
potentially renewable jet. Marathon has proposed the Project to allow the Martinez Refinery to 
help meet demand in California for renewable fuels.  

2.1 REFINERY HISTORY AND PROPOSED PROJECT SUMMARY 
The Refinery has operated as a facility for the production of petroleum-based fuels on the Project 
Site since its initial construction in 1913. Historically referred to as the Golden Eagle Refinery, 
and with various owners since 1913 that have included Tosco Corporation, Phillips Petroleum, 
Valero Refining Company, and Tesoro Refining and Marketing Company, LLC, Marathon 
Petroleum Corporation acquired the facility in 2018 and is the current owner of the Refinery. 

The Refinery’s operations are currently permitted by the Bay Area Air Quality Management 
District (BAAQMD), and the facility has a reported crude oil refining capacity of 161,000 
barrels per day (bpd) (EIA 2021), though Marathon recently suspended refining of crude oil in 
April 2020. Prior to idling of the Refinery, the majority of crude oil refined at the site was 
received via ship, with additional crude arriving at the facility by pipeline, and other (non-crude) 
refinery commodities arriving by rail. Following cessation of refining operations, refined 
petroleum products continued to be received at the facility’s marine oil terminals for storage and 
distribution; however, no crude oil was processed into fuels at the Refinery. Refined petroleum 
products would continue to be received and distributed from the facilities’ marine oil terminals. 
Products that can be produced at the Refinery with existing equipment include conventional 
diesel fuel, gasoline, distillates, petroleum coke, liquefied petroleum gas (LPG), heavy fuel oil, 
and refinery-grade propylene. Distribution of products from the Refinery to the market can be 
conducted by truck, rail, ship and pipeline. 

The proposed Project is a request by Marathon to repurpose the existing Refinery to discontinue 
refining of crude oil and switch to production of fuels from renewable feedstock sources 
including rendered fats, soybean and corn oil, and potentially other cooking and vegetable oils, 
but excluding palm oil. Current petroleum-based terminaling operations would continue but 
would be limited to storage and movements and not crude processing or refining. Construction of 
the proposed Project would begin as soon as all necessary permits are received, with a target date 
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of 2022. Marathon anticipates that operations under the proposed Project would begin in 2022 
with an estimated production of 23,000 bpd, ramping up to full production of 48,000 bpd 
expected to be achieved by the end of 2023. The repurposed Refinery would operate 24 hours 
per day, seven days per week. 

2.2 PROJECT OBJECTIVES 
The Applicant has identified the following objectives for the Project: 

• Repurpose the Marathon Martinez Refinery to a renewable fuels production facility.
• Eliminate the refining of crude oil at the Martinez Refinery while creating high quality

jobs.
• Provide renewable fuels to allow California to achieve significant progress towards

meeting its renewable energy goals.
• Produce renewable fuels that significantly reduce the lifecycle generation of greenhouse

gas emissions, as well as other criteria pollutants including particulate matter.
• Reduce emissions from mobile sources by providing cleaner burning fuels.
• Repurpose/reuse existing critical infrastructure, to the extent feasible.

2.3 PROJECT LOCATION 
2.3.1 Project Site 
The Marathon Martinez Refinery is located at 150 Solano Way, Martinez, California. The site is 
situated on the Carquinez Strait in Contra Costa County (see Figure 2-1). The Refinery is 
located 3.25 miles east of downtown Martinez along Solano Way between Waterfront Road and 
Monsanto Way. Access to the Refinery is provided from the south via gated entrance on Solano 
Way and from the west via gated entrance on Waterfront Road. 

The Refinery is situated east of Pacheco Creek, on the southern shore of Suisun Bay. Suisun Bay 
is connected to San Pablo Bay via the Carquinez Strait, a narrow, 12-mile-long band of water 
that extends from the Benicia-Martinez Bridge westward to Mare Island. In addition to 
Marathon, the Carquinez Strait, including its junction with San Pablo Bay, is host to numerous 
refinery facilities and their associated marine terminals. The Marathon Martinez Refinery has 
marine access through two marine oil terminals (MOTs) on Suisun Bay and the Carquinez Strait, 
namely the Avon MOT and Amorco MOT. Both MOTs are owned by Andeavor Logistics, LP, 
also a wholly owned subsidiary of Marathon. The Avon MOT is located on approximately 13.3 
acres of leased sovereign land in the lower Suisun Bay, approximately 1.75 miles east of the 
Benicia-Martinez Bridge, in unincorporated Contra Costa County. The Amorco MOT is located 
on approximately 14.3 acres of leased sovereign land, approximately 0.6 miles west of the 
Benicia-Martinez Bridge in the city of Martinez. Lease agreements for both MOTs are managed 
by the California State Lands Commission.  

The project area is approximately 2,000 acres owned by Marathon. Of these 2,000 acres, 
approximately 1,130 acres are currently developed for oil and gas refining operations, including 
ancillary support facilities such as administrative offices, internal roadways and parking lots. The 
remaining, approximately 870 acres includes undeveloped marshlands and grasslands. Mt. 
Diablo Creek and Seal Creek flow through the undeveloped areas on the eastern side of the site.  
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Approximately 76 acres at the southern end of the Project site is developed with a complex of 
recreational baseball, softball and soccer fields that are used by local sports clubs and teams but 
are part of the property owned by Marathon. 

The Amorco MOT is on Contra Costa Assessor’s Parcel numbers 378-010-010 and 378-010-030 
in the City of Martinez. The Refinery and Avon MOT encompass the following Contra Costa 
Assessor’s Parcels located in unincorporated Contra Costa County: 

159-010-005 159-120-031 159-130-031
159-020-001 159-120-036 159-140-036
159-040-048 159-120-037 159-260-012
159-100-008 159-120-038 159-260-013
159-100-028 159-120-039 159-260-014
159-110-030 159-120-040 159-270-003
159-120-001 159-130-006 159-270-005
159-120-006 159-130-017 159-270-006
159-120-007 159-130-018 159-280-010
159-120-009 159-130-024 159-280-011
159-120-016 159-130-026 159-280-012
159-120-018 159-130-027 159-290-002
159-120-019 159-130-028
159-120-023 159-130-029

2.3.2 Surrounding Area 
The open waters of the Carquinez Strait and lower Suisun Bay are offshore to the north of the 
Project site. Onshore, undeveloped lands on and around the Project site include marsh habitats 
between open water and onshore facilities and ruderal/upland habitat onshore between the marsh 
habitat and developed lands. Developed lands in the immediate and general vicinity of the 
Project site include a variety of residential, commercial, industrial and public uses (see 
Figure 2-2). 

Just east of the Refinery and Avon MOT are several hundred acres of undeveloped marshlands. 
This area includes the Point Edith Wildlife Preserve, a 761-acre tidal area accessible to the public 
for wildlife viewing and hunting. The Preserve is managed by the California Department of Fish 
and Wildlife and located north of the Refinery’s on-site marshlands. The unincorporated 
residential community of Clyde is east of the Refinery’s on-site marshlands, on the opposite side 
of Port Chicago Highway from the Refinery’s eastern property line. The Contra Costa Water 
District’s Mallard Reservoir, and multiple complexes of light industrial warehouse buildings are 
also located east of the Project site. 

The Refinery property’s southern boundary adjoins the city of Concord municipal limit at Solano 
Way. The property’s western boundary is as close as 0.25 mile eastward of the city of Martinez 
municipal limit at the northern end of the Refinery property. Development in the city of Concord 
south of the Project site includes a car dealership, retail and light industrial warehouses, a drive-
in movie theater, the Buchanan Airfield and residential neighborhoods including a community 
park (Hillcrest). The closest residence in these neighborhoods is approximately 700 feet south of 
the site’s southern property line, in the Dalis Gardens Mobilehome Park.  
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Floyd I. Marchus, a public school operated by the Contra Costa County Office of Education and 
the closest public school to the site, is located in the neighborhood southwest of the mobile home 
park and is approximately 2,900 feet south of the Refinery’s southern property line. 

Pacheco Creek adjoins the Project site’s western property line. Other single-family residential 
neighborhoods in the city of Martinez are approximately 2,900 feet or further west of the 
Refinery property’s western boundary. Much of the land between the Refinery property and 
these neighborhoods is undeveloped, though several parcels have industrial land uses including a 
rock quarry, a concrete batch plant, a waste transfer station, and the treatment plant of the 
Central Contra Costa Sanitation District. Similarly, lands immediately adjacent to the Amorco 
MOT are developed with industrial uses including warehouses and tanks and equipment of the 
Shell Refinery. The closest non-industrial developments to the Amorco MOT are the public 
Waterfront Park and single-family residences, both of which are approximately 2,500 feet west 
and southwest, respectively, of the property line of the terminal. 
State Route 4, a state-managed, east-west freeway extends through the Project area, south of the 
Project site and 500 feet south of the Refinery’s southern boundary. State Route 4 currently has 
two travel lanes in each direction but is currently being widened to add one lane in each 
direction. Interstate 680 is a north-south freeway that extends through the Project area 
approximately 1.25 miles west of the Refinery’s western property line. Both freeways provide 
regional access to and from the Refinery. On-ramps to and off-ramps from State Route 4 are just 
southeast of the Refinery’s Solano Avenue entrance, and on-ramps to and off-ramps from 
Interstate 680 are on Waterfront Road approximately 2 miles west of the site.  
Two railroad lines run through the Refinery property: the Union Pacific Railroad (UPRR) line, 
which runs in an eastwest direction through the Refinery along Waterfront Road and the BNSF 
Railway line, which also runs in an eastwest direction through the Refinery, roughly parallel to 
and north of Monsanto Way. 
The Refinery is entirely within the service areas of the Contra Costa Water District and Contra 
Contra Costa County Sheriff’s Department. Approximately 950 acres in the southeastern portion 
of the site is within the service area of the Contra Costa County Fire Protection District 
(CCCFPD); this acreage includes undeveloped lands and the sports fields near the south end of 
the property. The Refinery equipment and production facilities are outside of the service area of 
CCCFPD, and the Refinery has its own fire response teams for these areas of the site. The 
Refinery is also wholly outside the service area of the Central Contra Costa Sanitary District and 
operates its own on-site facilities for treatment of wastewater. 

2.4 EXISTING FACILITIES 
2.4.1 Overview 
The Marathon Martinez Refinery is the second-largest refinery in Northern California and is 
currently permitted to refine crude oil. The Refinery has capacity to process up to 161,000 bpd of 
crude oil originating from within California, Alaska, and foreign sources. The facility features 
multiple refining units and produces cleaner-burning California Air Resources Board (CARB) 
gasoline, CARB diesel, conventional gasoline, distillates, petroleum coke, LPG, heavy fuel oil, 
and refinery-grade propylene. Existing refinery equipment includes three main hydroprocessing 
units: the No. 3 Hydrodesulfurization (HDS) Unit , the No. 2 HDS Unit, and a Hydrocracking 
Unit. 
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2.4.2 Project Site 
2.4.2.1 Martinez Refinery 
The Refinery is permitted to process as many as 161,000 bpd of fresh crude oil originating from 
within California, as well as from Alaska and other global sources. When the Refinery was 
operating, approximately 120,000 to 130,000 bpd of crude oil was delivered to the Refinery by 
vessel at the Amorco MOT, with approximately 34,000 to 38,000 bpd originating in the 
California San Joaquin Valley and delivered to the Refinery by pipeline. Figure 2-3a to Figure 
3e depict the Refinery’s existing layout. 

When in operation, the Refinery processed crude oil to make gasoline, diesel, distillates, 
petroleum coke, LPG, heavy fuel oil and refinery-grade propylene. Existing Refinery units used 
in production include three main hydroprocessing units: Hydrodesulfurization (HDS) Unit Nos. 2 
and 3 and a Hydrocracking unit. Other refining units used in processing of crude oil include a 
delayed coker, fluidized catalytic cracker, hydrocracker, catalytic reformer, and units used for 
atmospheric distillation, vacuum distillation, desulfurization (for naphtha, gasoline, diesel and 
gas oil) and sulfur recovery. (Main units proposed to be maintained, modified or taken offline are 
in discussed in Section 2.5, Project Description. A complete listing of units to be shut down can 
be found in Chapter 3.3, Air Quality of this EIR). 

The Refinery has 67 aboveground oil storage tanks, the largest of which has a capacity of 
11,886,000 gallons of oil. Total oil storage capacity among the 67 tanks is 260,442,252 gallons. 

During peak operation of the Refinery, up to 27 railcars per day deliver loads of butane and iso-
butane to the Refinery from within California, and from Utah and the Midwest. Other chemicals 
used in processing including ethanol, propane, acid, chemicals for cooling towers, sulfur, 
ammonia, caustic, biodiesel, diatomaceous earth, potassium hydroxide, and cetane are also 
delivered by rail. The Avon MOT has been used for daily shipment of distillate and gasoline 
from the Refinery. 

Marathon recently suspended refining of crude oil in April 2020. For the 5-year period between 
2015 and 2020, the Refinery processed an average of 121,000 bpd of crude oil. During periods of 
production, the Refinery operated 24 hours a day, seven days a week, and was staffed by an 
estimated 520 workers per day, consisting of production employees on rotating 12-hour shifts 
and maintenance, managerial and administrative support employees on standard 8- to 10-hour 
shifts. 
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2.4.2.2 Avon Marine Oil Terminal 
The Avon MOT has been an existing point of distribution for distillate and gasoline produced at 
the Refinery. The facility has been in use since the 1920s and currently consists of one active 
berth (Berth 1A). The Avon MOT is permitted to transfer 30,000,000 barrels per 12 consecutive 
months pursuant to an air permit from the BAAQMD. Berth 1A is used for product shipments 
and feedstock deliveries, loading approximately 42,000 bpd of distillate and 5,000 bpd of 
gasoline for distribution. The wharf at the Avon MOT is currently equipped with a marine vapor 
recovery system to capture hydrocarbon vapors from loading operations, in compliance with 
BAAQMD Regulation 8, Rule 44. Any changes to the MOT must be compliant with Marine Oil 
Terminal Engineering and Maintenance Standards (MOTEMS) regulations. 

2.4.2.3 Amorco Marine Oil Terminal 
The Amorco MOT has been used by the Refinery primarily for receiving of approximately 
108,000 bpd of crude oil and 5,000 bpd of heavy fuel oil for refining. The facility has received 
an average of 60 to 90 tanker vessels each year and consists of one active berth located on the 
eastern end of the wharf. The Amorco MOT is permitted to transfer 70,080,000 barrels per 12 
consecutive months pursuant to its air permit from the BAAQMD. The Amorco MOT has 6 
aboveground oil storage tanks, the largest of which has a capacity of 5,040,000 gallons of oil. 
Total oil storage capacity among the 6 tanks plus rented temporary storage tanks is 17,351,098 
gallons. 

The Avon and Amorco MOTs together received approximately 210 ships per year, on average 
between 2015 and 2020. 

2.4.2.4 Pipeline, Truck and Rail Transportation 
Additional crude not received by ship is received at the Refinery via pipeline. Petroleum 
products made at the Refinery have been distributed via truck, rail, pipeline, and by ship vessels. 

Historic Refinery operations included transport of a number of commodities via rail, including 
ammonia, propane/propylene, butanes, spent caustic, and sulfuric acid. The UPRR line is the 
primary railroad line serving the facility and is used for the majority of deliveries and shipments by 
rail. The balance of the Refinery deliveries and shipments use the BNSF Railway line. Railcars 
are moved from the main line to spurs within the Refinery in trains of variable length, from one 
car to 10 or more cars. Rail deliveries and shipments occur as needed and in coordination with 
BNSF, and there is no set schedule. Refinery rail traffic has averaged approximately 13 railcars 
per day with a peak of 27 railcars per day, mostly receiving loads of butane and iso-butane from 
California, Utah, and occasionally the Midwest. In 2019, the Refinery transported commodities 
in approximately 5,300 railcars or an average of 15 railcars per day, which were primarily loaded 
or unloaded at the Refinery.  

An average of 205 delivery and distribution truck shipments have occurred daily, with a peak of 
310 trucks per day. Truck shipments primarily have been comprised of outbound shipments— 
approximately 40 percent of Refinery truck traffic associated with petroleum fuel production has 
been for transportation of gasoline to nearby cities, and another 30 percent of truck trips has been 
for hauling of petroleum coke (a product derived from the crude oil refining process) to a marine 
terminal in the city of Pittsburg approximately 10 miles east of the Refinery. Other chemicals 
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used in processing or resulting byproducts including ethanol, propane, acid, chemicals for 
cooling towers, sulfur, ammonia, caustic, biodiesel, diatomaceous earth, potassium hydroxide, 
and cetane are also transported by truck. Trucks access the Refinery using both the North Gate on 
Waterfront Road and the South Gate on Solano Way. 

2.4.2.5 Existing Utilities 
The Refinery currently collects and treats its refining process wastewater, sanitary wastewater, 
and most storm runoff from the Refinery on-site, using a treatment system that is regulated by a 
National Pollutant Discharge Elimination System (NPDES) permit issued by the San Francisco 
Bay Regional Water Quality Control Board (S.F. RWQCB). Components of the on-site 
wastewater treatment system include oil-water separators that remove oil and sediment from the 
effluent, lagoons for biological treatment of effluent, clarifiers for additional solids settling, and 
filters. Oil that is recovered from these separators is shipped off-site to another Refinery for 
processing. Treated effluent is discharged to Suisun Bay, though a portion of the effluent volume 
is reused at the Refinery.  

Potable water to the Refinery is used to supply fixtures in restrooms and employee break areas; 
for landscaping irrigation, including irrigation of the on-site recreation fields at the southern end 
of the property; and in Refinery units used for cooling and treatment of wastewater from the fuel 
production process. Potable water used at the Refinery is purchased from the Contra Costa Water 
District (CCWD) and would continue to be purchased from CCWD with implementation of the 
Project.  

Marathon operates a groundwater monitoring network of over 150 wells, located within and 
around the perimeter of the Refinery. These wells monitor the migration of historic groundwater 
contamination and have been installed in an effort to contain the contamination within the 
boundaries of the Refinery property. Marathon and Texaco Downstream Properties, Inc. (TDPI) 
work cooperatively together as the Avon Remediation Team (ART) under the supervision of the 
S.F. RWQCB and California Department of Toxic Substances Control (DTSC) for corrective 
action cleanup of portions of the facility where historical soil or groundwater contamination is 
present. 

2.5 DESCRIPTION OF PROPOSED PROJECT 
2.5.1 Overview 
The proposed Project would repurpose the Refinery for production of fuels from renewable 
sources rather than from crude oil. Some existing Refinery equipment would be altered or 
replaced, and additional new equipment units and tanks would be installed, to facilitate 
production of fuels from renewable feedstock. Crude oil processing equipment that cannot be 
repurposed for processing of renewable feedstock would be shut down and removed from the 
Refinery based on an event-based decommissioning plan. Upon completion of facility changes, 
the Refinery is anticipated to process approximately 48,000 bpd of fresh renewable feeds and 
would produce renewable diesel fuel, renewable propane, renewable naphtha, and potentially, 
renewable aviation fuel. Initially, product from the Refinery would be distributed by truck to the 
Bay Area as well as Central and Northern California. Future regulatory changes may allow the 
facility to utilize existing petroleum-based product pipelines. Product would also be transported 
to destinations outside of the Bay Area by ship via the Avon MOT and Amorco MOT, located 
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approximately 0.5 mile north of the Refinery and approximately 2.5 miles west of the Refinery, 
respectively. Both terminals would undergo modifications to facilitate receipt of renewable 
feedstocks and distribution of renewable fuels associated with the proposed Project. Refined 
petroleum products would continue to be received, stored and distributed through the Project Site 
but would not be further processed at the facility. 

2.5.2 Renewable Fuels Production 
Production of renewable fuels involves three main hydroprocessing units, two hydrogen supply 
units, a hydrocracker gas plant for fractionation, and waste and byproduct systems including 
systems for treating ammonia and hydrogen sulfide-contaminated water (sour water), and a 
conventional wastewater treatment plant. Conversion of the Refinery to a renewable fuels 
production facility would primarily involve the alteration and addition of refinery equipment to 
process non-petroleum feedstocks into renewable diesel fuel, renewable propane, renewable 
naphtha, and potentially renewable aviation fuel. Changes would also be made to the Avon 
Marine Terminal to equip it for receiving renewable feedstocks for hydroprocessing and 
additional petroleum-based materials for storage and distribution, although processing of 
petroleum feedstocks into finished products would cease. Specifically, the hydrogen plants at the 
Refinery would provide hydrogen to the Hydrotreating and Hydrocracking Units to support the 
hydrodeoxygenation (HDO) and isomerization reactions, the principal processes required for 
creating renewable fuels. The production of renewable fuels would primarily use existing 
process equipment, although some construction for new and modified equipment would be 
necessary. 

Marathon anticipates phasing in the project over a period of three years starting in 2022 with a 
maximum of 23,000 bpd and achieving full production capacity of 48,000 bpd of renewable 
feedstocks by the end of 2023. The Refinery would continue to operate 24 hours per day, seven 
days per week, and would be staffed by an estimated 110 workers per day on a rotating shift 
basis. 

2.5.3 Site Preparation 
Clearing, grading, and other site preparation work would be completed prior to commencement 
of construction. Equipment to be used in site preparation and demolition for the Project would 
include lifts, air compressors, industrial saws, cranes, excavators, forklifts, tractors, loaders and 
welders, as well as light-duty vehicles (passenger cars and trucks) and heavy-duty vehicles 
(cement, dump and water trucks). Approximately 2.4 acres of grading would be necessary for the 
proposed Project, with grading limited to 48- to 60-inch deep trenches to install utilities to new 
work units and foundations for new units and facilities.  

2.5.4 Project Site and Equipment Modifications 
2.5.4.1 Project Modifications at Refinery  
Conversion of the Refinery to a facility for processing of renewable feedstocks would require 
installation of new equipment and modification of some existing units currently used for 
processing of crude oil. Other units that cannot be converted for production of renewable fuels 
would be taken out of operation and demolished. Once all equipment modifications have been 
completed, and due to limitations in the production of the on-site hydrogen plant, the Refinery 
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would have capacity to receive and process up to 48,000 bpd of fresh renewable feedstock. See 
Table 2-1, Refinery Equipment Modifications summarizes the equipment modifications 
associated with the proposed Project and shown in Figure 2-4a through Figure 2-4e. Proposed 
design and layout drawings are in Figure 2-5 to Figure 2-8. Interconnecting piping (for 
transmission of hydrogen, conveyance of wastewater, etc.) between new and modified Refinery 
units would also be installed, in addition to the new and modified units described in the table. 
Additionally, new adsorption vessels would be installed to remove hydrogen sulfide from the 
recovered fuel gas. An existing vessel will be converted to store sulfiding agent. Metering pumps 
are required to serve the No. 3 HDS Unit, the No. 2 HDS Unit, and the Hydrocracker 1st Stage. 
Sulfiding agent is continually injected to sulfide the catalysts used in the HDO Process Units, 
which include No. 3 HDS Unit, No. 2 HDS Unit, and Hydrocracker 1st Stage. 
Emissions of vapors at product loading and offloading facilities of the Refinery would continue 
to be collected in the Refinery’s existing vapor recovery system. Tanks that are not on the vapor 
recovery system would be vented through carbon canisters to capture any aromatics in the vapor 
space. Facility operators would continue to use third-party contractors to patrol odors occurring 
at the facility and in surrounding communities. 
In addition to equipment changes at the Project Site, the conversion of the Martinez Refinery and 
development of a renewable fuels market in the Bay Area would require off-site equipment 
modifications at third-party facilities. These changes include the operation of new equipment or 
modifications to existing equipment at off-site terminals within the San Francisco Bay Area and 
in the San Joaquin Valley. The equipment anticipated for use includes small natural gas fired 
heaters to maintain the temperature of the renewable feedstock, piping components, renewable 
feedstock storage tanks, and unloading/loading racks to transfer the renewable feedstock from/to 
rail or vessel. Specific details of these modifications would be dependent on future market 
conditions and contracts executed following implementation of the Project.  
2.5.4.2 Project Modifications at Avon MOT 
At the Avon MOT, part of the system of pipes and hoses would be reconfigured to keep the 
finished petroleum products separate from the renewable feedstocks, and to facilitate 
transmission of the renewable feedstock through receiving pipelines. This renovation work 
would primarily occur on the Avon MOT’s 26 Line pipeline, which extends from offshore on the 
east side of the paved access road and wharf, to an aboveground pipe rack on the east side of a 
pedestrian walkway onshore. The 26 Line would be equipped with heat tracing, wrapped in 
insulation, and then placed in a metal sleeve, the joints of which would be sealed with silicone, 
all of which is intended to keep the feedstock in a transmissible liquid state. While the offshore 
work in the 26 Line would occur over water, no in-water work is proposed as part of the Project.  
2.5.4.3 Project Modifications at Amorco MOT 
As part of the Project, modifications are proposed at the Amorco MOT to accommodate the 
smaller marine vessels (25,000- to 50,000-barrel capacities) expected to dock there. These 
modifications include a fender that would be mounted at Dolphin A-81, between the existing 
fenders on Dolphins A-76 and A-77. The new super cone fender, approximately 15 feet long and 
7 feet wide, would be attached to the dolphin above the high water line, with the fender panel 
extending into the water but not into the substrate below. (See Figure 2.10, Typical Super Code 
Fender.) The Project would also include maintenance activities on Dolphins A-76 and A-77 
consisting of repairs to the concrete and five of the pilings. 
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Table 2-1: Refinery Equipment Modifications 

Refinery Unit New, Modified or 
Maintained 

Utilization with Proposed Project 

Pretreatment Unit New Removes impurities such as minerals (e.g. phosphorus, some metals), gums and fatty 
acids from raw renewable feedstocks (e.g., distillers corn oil, soybean oil, tallow) 
before the feedstocks are processed in hydrodeoxygenation units. New equipment 
purchased and installed with this unit would include a raw feed surge drum and charge 
pump, a wash water surge drum and charge pump, a weak acid surge drum and pump, 
heat exchangers and coolers as required to meet Pretreatment Unit operating 
conditions, a water/oil separator, and wash water effluent pH neutralization and 
cooling equipment. The oil layer from the oil/water separator is routed to renewable 
diesel processing. The water layer, approximately 300 to 400 gallons per minute of 
neutralized wash water, is sent to a new Stage 1 Wastewater Treatment Unit and 
subsequent treatment in the existing wastewater system.  

Stage 1 Wastewater 
Treatment Unit 

New Initial stage of wastewater treatment to reduce biological oxygen demand in effluent 
from the Pretreatment Unit. Existing tanks would be utilized and repurposed for 
equalization and biological treatment of the waste stream.  

Sour Water Stripper Maintained Provides treatment of ammonia and hydrogen sulfide-contaminated water (sour water) 
from the HDS and Hydrocracker processing units as well as the 5 Gas Plant. The 
stripped sour water is sent to wastewater treatment. The gases from the stripper are 
sent to the new Thermal Oxidizer. 

Thermal Oxidizer New A three-stage, low NOx unit for control of emissions from the sour water stripper vent 
stream.  
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Table 2-1: Refinery Equipment Modifications 

Refinery Unit New, Modified or 
Maintained 

Utilization with Proposed Project 

No. 3 HDS Modified One among the first three units to be modified for the Project. Two reactors internal to 
unit would be lined with high chemical resistant steel, and new vessels installed for 
removal of hydrogen sulfide. Feed pipelines, pumps, and cooling and sour water 
handling systems would also be replaced or upgraded for processing of renewable 
feedstock. Processing capacity of the unit would be 17,000 bpd average, up to 23,000 
bpd, excluding recycled feedstock volumes. This unit would be designed to be capable 
of independent operation, startup, and shutdown. 

Hydrocracker 2nd 
Stage 

Modified One among the first three units to be modified for the Project. Three internal reactors 
would be converted to Diesel Isomerization Unit. This unit would receive and 
“dewax” product from No. 2 HDS and No. 3 HDS and Hydrocracker 1st Stage units 
and is one of the final processes in production of diesel fuel prior to storage. This unit 
would be designed to be capable of independent operation, startup, and shutdown.  

No. 5 Gas Plant Modified One among the first three units to be modified for the Project. Processes gases and 
light hydrocarbon liquids from No. 2 HDS and Nos. 3 HDS and Hydrocracker 1st 
Stage units. Produces renewable naphtha, renewable propane, and treated fuel gas to 
be used in Refinery heaters and combustion equipment. This unit would be designed 
to be capable of independent operation, startup, and shutdown. 

Hydrocracker 1st 
Stage 

Modified Reactors for the “cracking” of feedstock molecules in the fuel production process. 
Reactors would be lined with high chemical resistant steel to accommodate the 
renewable feedstock. Physical changes to the unit would include minor pump and pipe 
modifications; metallurgical upgrades to cooling, water handling, and sour water 
equipment; and upgrades to the temperature monitoring systems. New equipment 
would include a high-pressure cold separator and treat gas-effluent heat exchangers. 
Processing capacity of the unit would be 14,700 bpd average, up to 24,000 bpd, 
excluding recycled feedstock volumes. 
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Table 2-1: Refinery Equipment Modifications 

Refinery Unit New, Modified or 
Maintained 

Utilization with Proposed Project 

No. 2 HDS Modified A replacement reactor would be installed in the unit for removal of hydrogen sulfide. 
New equipment installed in the unit would include a reactor effluent air cooler. Water 
handling and product separation equipment would be lined with high chemical 
resistant steel to accommodate the renewable feedstock. Processing capacity of the 
unit would be 16,000 bpd average, up to 20,000 bpd, excluding recycled feedstock 
volumes. 

No. 1 Hydrogen 
Plant 

Maintained Produces hydrogen for the No. 1 HDS, No. 2 HDS, and Hydrocracker 1st and 2nd 
Stage Units. Hydrogen is produced on-site and piped to reactors where it is 
immediately consumed in the deoxygenation and cracking reactions. No hydrogen is 
stored at the plant. Marathon is maintaining the hydrogen plant limit of 31,025 million 
standard cubic feet per year (MMscf/yr). 

No. 1 Gas Plant  Maintained Recovers vapor from marine loading operations, loading rack, and tanks for use in the 
fuel gas system. Marathon proposes to increase the compression to deliver fuel gas to 
the 100# fuel gas system; however, there would be no physical modification of the 
existing equipment. 

No.1 HDS Modified  The processing unit would be shut down, but the existing propane dryers would be 
repurposed for renewable LPG. Proposed new, modified, and replaced components 
would be installed as part of the Project. 

No. 2 Hydrogen 
Plant (3rd-party 
owned & operated) 

Maintained No physical changes to this unit would be necessary for renewable fuels production. 
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Table 2-1: Refinery Equipment Modifications 

Refinery Unit New, Modified or 
Maintained 

Utilization with Proposed Project 

Cogeneration Plant 
(3rd-party owned & 
operated) 

Maintained No physical changes to this electricity and steam source for the Refinery would be 
necessary for renewable fuels production. 

Flare System and 
Flare Control 

Maintained No physical changes to these units would be necessary for renewable fuels production. 

Stage 2 Wastewater 
Treatment Units 

Maintained No physical changes to this unit would be necessary for renewable fuels production. 

Cooling Towers Maintained No physical changes to these units would be necessary for renewable fuels production. 

Loading/Unloading 
Facilities 

Maintained No physical changes to existing rail and truck loading/unloading facilities would be 
necessary for renewable fuels production, though administrative Air District permit 
modifications may be necessary due to change to renewable diesel and renewable 
propane versus diesel and propane used on loading racks. 

Storage Tanks Maintained or 
Modified  

As many as 29 existing aboveground tanks on the Refinery property would be 
repurposed for storage of renewable fuels and other commodities used in the process 
of fuel production. Fifteen of these tanks would receive upgrades or modifications to 
accommodate the proposed Project, including installation of heating units and mixers 
to keep renewable feedstocks in liquid form. Remaining tanks on the property would 
be maintained and utilized according to their pre-Project usage for petroleum-based 
materials storage prior to distribution to the market. 

Delayed Coker Not applicable This unit would be taken offline; however, Delayed Coker Heater No. 1 and 
Delayed Coker Heater No. 2 would be Maintained and reused for the Project. 

Booster Pumphouse Not applicable This unit would be taken offline. 
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Table 2-1: Refinery Equipment Modifications 

Refinery Unit New, Modified or 
Maintained 

Utilization with Proposed Project 

Chemical Plant 
(Ammonia and 
Sulfur Recovery, 
Acid Plant) 

Not applicable This unit would be taken offline. 

Crude Units No. 3 
and 50 

Not applicable These units would be taken offline. 

Crude Building Not applicable This unit would be taken offline. 

No. 4 HDS Not applicable This unit would be taken offline. 

Gasoline Blending Not applicable This unit would be taken offline. 

Refrigerated Butane 
Storage 

Not applicable This unit would be taken offline. 

South Pump Station Not applicable This unit would be taken offline. 

Fluidized Catalytic 
Cracking Unit 

Not applicable This unit would be taken offline. 

Alkylation Unit Not applicable This unit would be taken offline. 

No. 4 Gas Plant Not applicable This unit would be taken offline. 

No. 2 Catalytic 
Reformer 

Not applicable This unit would be taken offline. 
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Table 2-1: Refinery Equipment Modifications 

Refinery Unit New, Modified or 
Maintained 

Utilization with Proposed Project 

No. 3 Platforming 
Unit 

Not applicable This unit would be taken offline. 

Sulfur Recovery 
Unit 

Not applicable This unit would be taken offline. 

Benzene Saturation 
Unit 

Not applicable This unit would be taken offline. 

Boiler Nos. 6 and 7 Not applicable This unit would be taken offline. 

Vacuum Units Not applicable This unit would be taken offline. 
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Figure 2.10 – Typical Super Cone Fender 
Source: Marathon Petroleum Corporation, 2021 
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2.5.5 Project Operations 
2.5.5.1 Refinery 
Under the proposed Project, the Refinery would produce fuels (renewable diesel, propane, 
naptha, aviation) from renewable feedstock. Feedstock that would be processed at the Refinery is 
expected to include the following: 

• Distillers corn oil (DCO), a by-product of the manufacture of grain/corn alcohols such as
ethanol, and the result of the separation of the naturally-occurring oils in corn from the
grain alcohol;

• Soybean oil (SBO), derived from the processing of soybeans, is used in food but can also
be processed into renewable fuels and renewable plastics; in the process of crushing of
soybeans, roughly 80 percent of the soybean content processed is meal used in food
products, and the remaining 20 percent is oil; and

• Previously-rendered fats (tallow), a greasy, lard substance produced from the rendering
of animal tissue.

It is noted that the processes of rendering, crushing and distillation of biological products, as 
described above, to create renewable feedstock would not occur at the Refinery. These processes 
occur at various facilities prior to sourcing the feedstock, such as at ethanol plants (DCO), 
Soybean Crushing facilities (SBO), and Rendering Plants (tallow). While the exact location is 
not known for every shipment of feedstock, these facilities are usually in the region of the initial 
agricultural suppliers such as the Midwest. 

As technology evolves, other biological fuel sources such as used cooking oils, and plant and 
animal processing by-products, may also be used as feedstock using substantially the same 
equipment and processes as those proposed under the proposed Project. 

Marine transportation of renewable feedstock and fuels produced at the Refinery would continue 
to use the Avon and Amorco MOTs in the proposed, modified operations of the Refinery. In 
addition, the Project would utilize the Stockton Terminal located a 3003 Navy Drive in Stockton, 
California. The Stockton Terminal is also owned by Marathon. 

Under the proposed Project, the majority of the renewable feedstock is expected to be delivered 
in smaller barges with capacities of 25,000 to 50,000 barrels per vessel, thus resulting in a higher 
number of smaller marine vessels (up to approximately 400 vessels per year) calling at the 
marine terminals. Of these estimated 400 marine vessels per year, or approximately seven per 
week on average, the Avon MOT would receive about four ships each week and the Amorco 
MOT would have an estimated three ships per week. Up to six roundtrip barge trips are 
estimated to transport renewable feedstock and renewable fuel to the Stockton terminal, though 
the exact location to which feedstock would be transported has not yet been defined. To be 
conservative, Marathon has assumed Stockton as the furthest distance out that could be used in 
order to establish the reasonable worst case transportation by barge/vessel scenario. 

2.5.5.2 Avon Marine Oil Terminal 
Under the proposed Project, the use of the Avon MOT would change from a point of distribution 
to primarily a facility for receiving of renewable feedstocks, and modifications to the MOTs 
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existing system of pipes and hoses would be necessary for this change. The Avon MOT would 
still be used secondarily for receipt of finished petroleum products, though these petroleum 
products would not be processed at the Refinery and would instead be distributed to the market 
using Refinery loading facilities. In total, the Avon MOT would receive an average of 70,000 
bpd of renewable feedstocks, gasoline product for distribution, and naptha for transfer. 

2.5.5.3 Amorco Marine Oil Terminal 
During Refinery operations, the Amorco Marine Terminal has been used for receiving 
approximately 108,000 bpd of crude oil and 5,000 bpd of heavy fuel oil for refining. Under the 
proposed Project, use of the Amorco MOT would change from a receiving facility to primarily a 
distribution facility for loading of renewable diesel product for outbound shipments from the 
Refinery. Product from the Refinery would be distributed from the Amorco MOT at an average 
rate of 27,000 bpd of renewable fuel, with the balance distributed by pipeline and trucks. It is 
expected that the actual daily maximum loading would fluctuate dependent on the size of the 
vessel being loaded, but that throughput across the wharf would remain within permitted levels. 

2.5.5.4 Pipelines 
Existing pipeline infrastructure in and around the Refinery is not well-suited to the movement of 
renewable fuels. Pipelines would be insulated with fiberglass insulation material and equipped 
with heat tracing to ensure that product stays fluid enough to flow through the pipeline. 
However, under the proposed Project, the renewable fuels Refinery would continue to use trucks 
and rail in addition to marine vessels for transportation of commodities and products, and 
pipelines would continue to be used to distribute finished petroleum products received at the 
Avon MOT. 

2.5.5.5 Trucks 
Under the proposed Project, trucks would continue to be used for distribution of finished fuels 
but not for hauling of petroleum coke from the Refinery because petroleum-based products 
would no longer be produced. The Project would utilize an estimated 180 trucks per day to 
transport renewable diesel, gasoline, and other finished renewable fuels to their distribution 
locations. Most trucks would have origins and distribution destinations within the Bay Area, 
though origins and destinations may also include other locations in Central & Northern 
California. Truck trips associated with hauls of petroleum coke and molten sulfur produced at the 
Refinery typically comprised 224 per day with a peak of 310; these trips would not occur with 
the Project because the Refinery would no longer process crude oil, and the existing coker and 
sulfur plant would be shut down. 

2.5.5.6 Rail 
The Project would utilize existing railcar loading racks. Railcars have been used at the Refinery 
to transport various commodities over longer distances, typically outside of the San Francisco 
Bay Area and state. With the Project, some commodities such as ammonia and sulfuric acid, 
would no longer be transported via rail as they would not be used for processing of renewable 
feedstock. However, rail transport is anticipated to increase post-project due to the movement of 
the renewable feedstock, which includes vegetable oils (e.g., soybean oil and corn oil), rendered 
fats, and other miscellaneous renewable feedstocks. Following completion of construction of the 
proposed project, the Facility is expected to require approximately 22,191 railcars per year or an 
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average of 63 per day, the majority of which are expected to be renewable feedstock coming 
from the mid-western area of the United States. 

The Project would include transportation of renewable fuels feedstock via rail into third-party 
terminals in the region because the Refinery is not equipped to unload renewable feedstock from 
trains. The third-party terminals could be as far away as Stockton, at which point the renewable 
feedstock would be transferred onto a barge or other marine transport vessel and delivered to the 
Marathon facility via the Avon Terminal. Other third-party facilities closer to Martinez, at 
specific locations to be determined subject to contractual agreements, could also be used and 
could include facilities where railcars could be transported to, unloaded, and the feedstock 
delivered to Marathon via existing transportation infrastructure. To be conservative, Marathon 
has assumed Stockton as the furthest distance out that could be used in order to establish the 
reasonable worst case transportation scenario for analysis.  

Propane and butane would continue to be transported via rail, although in reduced quantities with 
the Project. Railcars containing propane and butane would continue to be directly 
loaded/unloaded at the Refinery.  

2.5.5.7 Utilities 
Under the proposed Project, existing on-site wastewater treatment systems would continue to be 
used but would be augmented with new equipment (Pretreatment Unit and Stage 1 Wastewater 
Treatment Unit, also referred to as 2WWT) necessary for the purification of renewable 
feedstocks. The Stage 1 Wastewater Treatment Unit would receive washwater from the 
feedstock pretreatment unit only. Approximately 300 to 400 gallons per minute would be treated 
to primarily reduce chemical oxygen demand (COD) and biochemical oxygen demand (BOD). 
Other constituents, such as phosphorus, nitrogen, and metals would also be removed in the 
process. Effluent from this system would be commingled with other wastewater and stormwater 
from the rest of the facility and routed to the existing wastewater treatment plant for further 
treatment and polishing before discharge through a permitted outfall to Suisan Bay. 

Potable water to the Refinery is purchased from the CCWD and would continue to be purchased 
from CCWD with implementation of the Project. Water would be required for the operation of 
the new Pretreatment Unit as described above; other crude oil processing units that require water 
would be taken offline with the Project. Under the Project, areas within the Refinery that 
historically contained waste materials would remain within Marathon’s control, would continue 
to be monitored through the Refinery’s network of groundwater monitoring wells, and would be 
managed in accordance with the closure plans approved by the S.F. RWQCB and DTSC.  

2.6 PROPOSED PROJECT CONSTRUCTION 
Construction activities for the proposed Project are projected to begin in Winter 2022 and to 
continue for approximately 22 months. Construction would require a supplemental workforce of 
up to 1,400 workers over multiple shifts and standard equipment such as crane trucks, cutting 
and welding equipment, forklifts, manlifts, portable generators, and material delivery trucks. 

Construction would proceed as soon as appropriate permits are received, with the conversions of 
the No. 3 HDS Unit, the Hydrocracker 2nd Stage Unit, and the No. 5 Gas Plant constituting the 
first of the existing units to be modified for the Project. Other equipment modifications necessary 
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to facilitate the conversion from petroleum-based feedstock to renewable feedstock processing 
include: 

• Complete revamp of No. 3 HDS to Renewable HDO Unit service to process average of
17,000 bpd of fresh feedstocks (short term maximum 23,000 bpd).

• Complete revamp of Hydrocracker 2nd Stage to the Diesel Isomerization Unit.
• Installation of a Renewable Feedstock Pretreatment system to process raw feedstock and

increase the availability of low carbon intensity (CI) feedstocks (rendered fats, crude
vegetable oils, etc.).

• Complete revamp of No. 2 HDS to Renewable HDO Unit service to process average of
16,000 bpd of fresh feedstocks (short term maximum 20,000 bpd).

• Complete revamp of Hydrocracker 1st Stage to Renewable HDO Unit service to process
average of 14,700 bpd of fresh feedstocks (short term maximum 24,000 bpd)

The Renewable HDO Units, the Diesel Isomerization Unit, and the gas plant would be designed 
to be capable of independent operation, startup, and shutdown. 

2.6.1 Marine Oil Terminal Construction 
Pipeline modification work to the 26 Line at the Avon MOT would not require in-water work. 
Where the pipeline extends along the wharf over water from the shoreline to the end of the 
wharf, scaffolding would be installed to provide a safe platform for the over-water work on the 
pipeline, and a tarp would be secured to the underside of the scaffolding and pipe rack to catch 
any tools or material that may inadvertently fall. From the shoreline southward (inland), the 
aboveground pipeline would be accessed from the pedestrian walkway, with scaffolding used 
where needed to bridge gaps. A tarp would be secured underneath where work occurs over 
wetlands. Access to work areas would be directly from the developed areas of the Refinery and 
Avon MOT to avoid foot traffic in wetland areas. Upon completion of the work, the scaffolding 
will be removed using the same technique as its installation and using the existing pedestrian 
walkway and access road, to avoid equipment and foot traffic entering any wetland areas. 
Installation of heat tracing and application of insulating materials would be conducted using 
hand tools. Any repairs that may be necessary ahead of applying insulation may require use of a 
portable welder.  

At the Amorco MOT, the repairs to the concrete and pilings of Dolphins A-76 and A-77 would 
be performed from scaffolding suspended from the deck. The piling repairs would be performed 
by placing a fiberglass (Fox) sleeve around the piling that is then filled with grout. The piling 
damage at Dolphin A-76 is close to the deck, and the jacket is not anticipated to extend below 
the mean higher high water (MHHW) level. Repairs to the three pilings at Dolphin A-77 are all 
expected to be below MHHW level, and the jacket installed on one of the pilings would likely 
extend to the substrate, but not into it. A marine construction barge with mooring spuds would be 
used for installing the fender and completing the repairs to the pilings. The mooring hooks at 
Dolphins A-76 and A-77 may also be rotated depending on mooring layouts. 

2.6.2 Termination and Decommissioning 
As summarized in Table 2-1, several units used in the processing of petroleum products would 
be taken offline with the Project. The equipment that would not be reused as part of the 
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Renewable Fuels project, logistics operations, and continuing terminal operation would be 
decommissioned and disposed of according to local, state, and federal laws and regulations. The 
long-term scheduling of this decommissioning and demolition would be based on several factors, 
including seismic codes, structural integrity, minimization of demolition emissions, and 
proximity to operating assets. Because much of the reused equipment is intertwined with 
equipment that would no longer be required, demolition of unused units must be deliberate and 
planned around safe periods where shutdowns can occur (i.e., maintenance outages/turnarounds). 
Any demolished equipment would be either preferentially recycled or disposed of according to 
all applicable waste regulations and would occur in accordance with a demolition and 
decommissioning program submitted to the County prior to the first demolition permit. 

2.7 REFERENCES 
United States Energy Information Administration (EIA), 2021, Full List of Refineries 

spreadsheet. Online: https://www.eia.gov/energyexplained/oil-and-petroleum-
products/refining-crude-oil-refinery-rankings.php. Site accessed May 26, 2021. 

https://www.eia.gov/energyexplained/oil-and-petroleum-products/refining-crude-oil-refinery-rankings.php
https://www.eia.gov/energyexplained/oil-and-petroleum-products/refining-crude-oil-refinery-rankings.php
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3 ENVIRONMENTAL IMPACT ANALYSIS, 
METHODOLOGY AND BASELINE 

Chapter 3 of this Draft Environmental Impact Report (Draft EIR or DEIR) examines the 
potential environmental impacts of the proposed Marathon Martinez Renewable Fuels Project 
(Project). This chapter begins with Section 3.1, a discussion of resource areas for which the 
Project is not anticipated to have any impacts, followed by analyses of the environmental issue 
areas listed below: 

3.2 – Aesthetics 
3.3 – Air Quality 
3.4 – Biological Resources 
3.5 – Cultural Resources and Tribal Cultural Resources 
3.6 – Energy 
3.7 – Geology and Soils 
3.8 – Greenhouse Gases 
3.9 – Hazards and Hazardous Materials 
3.10 – Hydrology and Water Quality 
3.11 – Land Use and Planning 
3.12 – Noise 
3.13 – Public Services 
3.14 – Transportation 
3.15 – Utilities and Service Systems  

Each environmental issue area analyzed in this DEIR provides background information and 
describes the environmental setting to help the reader understand the conditions that exist 
currently, prior to Project implementation, and the relationship between those existing conditions 
and potential Project-related impacts. The effects of the Project are defined as changes to the 
environmental setting that are attributable to Project components or operation. In addition, each 
section describes the approach to analysis that results in a determination of whether an impact is 
“significant” or “less than significant.” Finally, individual sections recommend mitigation 
measures to reduce significant impacts. Throughout Chapter 3, both impacts and the 
corresponding mitigation measures are identified by a bold letter-number designation (e.g., 
Impact BIO-1 and MM BIO-1). 

ASSESSMENT METHODOLOGY 
CEQA Requires a Baseline for Impact Analysis  
The purpose of an EIR is “to provide public agencies and the public in general with detailed 
information about the effect which a proposed project is likely to have on the environment; to list 
ways in which the significant effects of such a project might be minimized; and to indicate 
alternatives to such a project” (Public Resources Code Section 21061). With an existing facility 
or operation for which an applicant is seeking entitlements to continue activities (rather than to 
initiate new activities), both the project and the baseline condition against which significant 
impacts are to be measured must be defined carefully to ensure that the environmental analysis 
focuses on the proposed changes that constitute the project. With respect to the environmental 
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setting assumed for the impact analysis, State CEQA Guidelines Section 15125, subdivision (a) 
states: 

An EIR must include a description of the physical environmental conditions in the vicinity 
of the project. This environmental setting will normally constitute the baseline physical 
conditions by which a lead agency determines whether an impact is significant. The 
description of the environmental setting shall be no longer than is necessary to provide 
an understanding of the significant effects of the proposed project and its alternatives. 
The purpose of this requirement is to give the public and decision makers the most 
accurate and understandable picture practically possible of the project's likely near-term 
and long-term impacts. 

The California Supreme Court confirmed that, while conditions at the time of the notice of 
preparation “normally” constitute the baseline for the environmental analysis under CEQA, the 
lead agency has flexibility in defining the appropriate baseline (Communities for a Better 
Environment v. South Coast Air Quality Mgmt. Dist. (2010) 48 Cal.4th 310, 328). Therefore, 
State CEQA Guidelines allow a lead agency some leeway in determining the baseline by stating 
that the environmental setting at the time the notice of preparation is published will “generally” 
constitute the baseline physical conditions against which the impacts of a project are evaluated. 
However, State CEQA Guidelines recognize that a point-in-time snapshot of environmental 
conditions at the time environmental review begins does not always provide an accurate or 
informative baseline against which to measure a proposed project’s environmental effects. In 
circumstances “[w]here conditions change or fluctuate over time, and where necessary to provide 
the most accurate picture practically possible of the project’s impacts, a lead agency may define 
existing conditions by referencing historic conditions, or conditions expected when the project 
becomes operational, or both,” provided that choice is supported by substantial evidence in the 
record (CEQA Guidelines Section 15125(a)(1)). 

In a 2010 California Supreme Court, Communities for a Better Environment v. South Coast Air 
Quality Management District, 48 Cal. 4th 310 (2010) (“CBE”), the Court explained that “[a] 
temporary lull or spike in operations that happens to occur at the time environmental review for a 
new project begins should not depress or elevate the baseline; overreliance on short-term activity 
averages might encourage companies to temporarily increase operations artificially, simply in 
order to establish a higher baseline.” The Court concluded by reiterating that it was not its place, 
but rather that of the lead agency, “to decide, in the first instance, exactly how the existing 
physical conditions without the project can most realistically be measured, subject to review, as 
with all CEQA factual determinations, for support by substantial evidence.” (CBE at 328.) Since 
the CBE Supreme Court decision, California Courts have applied the CBE framework numerous 
times since 2010. See Cherry Valley Pass Acres & Neighbors v. City of Beaumont, 190 Cal. 
App. 4th 316 (2010); North County Advocates v. City of Carlsbad, 241 Cal. App. 4th 94 (2015).  

CEQA establishes similar, but distinct rules where changes are proposed to a project previously 
subject to environmental review. In these circumstances, the lead agency may look to and rely on 
a prior environmental analysis prepared for the project in assessing whether proposed changes 
involve any new previously unconsidered significant effects, provided the prior analysis retain 
informational value. 
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Determination of Project Baseline 
CEQA Guidelines Section 15125(a)(1) provides guidance on how the lead agency should 
describe baseline setting. State CEQA Guidelines Section 15125, subdivision (a)(1) states: 

Generally, the lead agency should describe physical environmental conditions as they 
exist at the time the notice of preparation is published, or if no notice of preparation is 
published, at the time environmental analysis is commenced, from both a local and 
regional perspective. Where existing conditions change or fluctuate over time, and where 
necessary to provide the most accurate picture practically possible of the project’s 
impacts, a lead agency may define existing conditions by referencing historic conditions, 
or conditions expected when the project becomes operational, or both, that are supported 
with substantial evidence. In addition, a lead agency may also use baselines consisting of 
both existing conditions and projected future conditions that are supported by reliable 
projections based on substantial evidence in the record. 

Product manufacturing facilities such as refineries, concrete batch plants, mills and food and 
beverage processors commonly experience fluctuations in production due to changes in 
availability of supply, changes in market demands, technological advancements and even 
weather. Use of a historical average over a specified period for Refinery crude oil processing 
operations recognizes such fluctuations and allows for characterization of the overall level of 
crude oil refining operations without singling out a specific moment in time when the Refinery 
throughput volumes may have been unusually high or unusually low.  

The following operational data was compared in consideration of selecting a representative and 
reasonably conservative project baseline for purposes of the CEQA analysis. The analysis 
considers multiple possible baseline periods and concludes that a 5-year baseline provides the 
most representative and reasonable conservative baseline to provide the public and decision 
makers the most accurate and understandable picture practically possible of the project's likely 
near-term and long-term impacts. 

Project Operational Data Informing Selection of Baseline 
To identify fluctuations in operational intensity, the County reviewed the throughput of 
feedstocks, and the vehicle and vessel traffic for the Marathon refinery. Table 3-1, Historical 
Throughput for the Marathon Refinery, summarizes the average daily throughput volume for 
the Refinery for 5 years. Each “year” begins on October 1 of the first year and ends on 
September 30 of the subsequent calendar year. These five, consecutive 12-month periods 
between October 1, 2015, and September 30, 2020, constitute the 60 months immediately 
preceding submittal of the land use permit application to the County in October 2020. This 
timeframe also immediately precedes Marathon’s submittal of the related Authority to Construct 
application to the Bay Area Air Quality Management District (BAAQMD), the air permitting 
agency for the nine-county San Francisco Bay Area. Marathon processed crude oil during each 
of these five 12-month cycles, except during the fifth year. In Year 5, crude oil production 
occurred between January 2020 and April 2020, but after April 2020, Refinery operators 
suspended crude oil processing. Annual vehicle miles traveled and vessel calls for the same 5-
year period are summarized in Table 3-2, Annual Vehicle and Vessel Traffic for Marathon 
Refinery. 
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Table 3-1 Historical Throughput for Marathon Refinery 

Type  Units  
Year 1  

(2015-2016) 
Year 2  

(2016-2017) 
Year 3  

(2017-2018) 
Year 4  

(2018-2019) 
Year 5  

(2019-2020) 

Feedstocks bpd 128,340 137,590 140,590 135,287 61,397 

Products bpd 144,013 147,013 151,185 151,894 71,858 

Source: Marathon Petroleum Corporation, 2021 

 
Table 3-2 Annual Vehicle and Vessel Traffic for Marathon Refinery 

Vessel or 
Vehicle  Units  

Year 1  

(2015-2016) 

Year 2  

(2016-2017) 

Year 3  

(2017-2018) 

Year 4  

(2018-2019) 

Year 5  

(2019-2020) 

Truck Miles 
Traveled 4,290,831 4,524,176 4,518,547 4,559,507 2,837,991 

Train Miles 
Traveled 5,604 4,961 5,261 4,820 2,380 

Vessel Calls 116 149 166 161 124 

Source: Marathon Petroleum Corporation, 2021 

 

Within these 5 years, a comparison of 1-year, 3-year, and 5-year daily average Refinery 
throughput and production was conducted. Table 3-3, Comparative Throughput and 
Production for Marathon Refinery, summarizes the daily averages for each timeframe, and 
Table 3-4, Vehicle and Vessel Traffic for Marathon Refinery, summarizes the mean vehicle 
miles traveled and vessel calls for each timeframe. 

Table 3-3 Comparative Throughput and Production for Marathon Refinery, 1-year, 3-year 
Average, and 5-year Average 

Type  Units  

1-year  

(2019-2020) 

1-year 

(2018-2019) 

3-year Average  

(2017-2020) 

5-year Average  

(2015-2020) 

Feedstocks bpd 61,397 135,287 112,425 120,641 

Products bpd 71,858 151,894 124,979 133,193 

bpd = barrels per day 
 
Source: Marathon Petroleum Corporation, 2021 
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 Table 3-4 Comparative Vehicle and Vessel Traffic for Marathon Refinery, 1-year, 3-year Average, 
and 5-year Average 

Vessel or 
Vehicle  Units  

1-year  

(2019-2020) 

1-year 

(2018-2019) 

3-year Average  

(2017-2020) 

5-year Average  

(2015-2020) 

Truck Miles 
Traveled 2,837,991 4,559,507 3,972,015 4,146,210 

Train Miles 
Traveled 2,380 4,820 4,154 4,605 

Vessel Calls 124 161 150 143 

Source: Marathon Petroleum Corporation, 2021 

In addition to throughput and production, Refinery operations include major turnarounds 
consisting of cyclical shutdown of refining equipment for approximately 40-80 days to perform 
maintenance activity on a unit or units. Depending on the equipment that is shut down in a given 
year, average daily throughput or annual air emissions can be reduced, resulting in anomalously 
low throughput or emissions data for that year. Conversely, in a non-turnaround year, throughput 
and air emissions can be atypically high because all refining equipment was in operation during 
that year. Because different equipment units have different emissions, each turnaround 
conducted within a year does not necessarily result in equivalent emissions reductions as in other 
years. 

Most major equipment at the Refinery goes through a turnaround once every 5 years. 
Turnarounds conducted at the Refinery for the most recent 5 years excluding 2020 are listed in 
Table 3-5, Refinery Turnaround Schedule, 2015-2019. No turnarounds occurred in 2016 or 
2020. The Refinery was idled starting in April 2020. 

Table 3-5 Refinery Turnaround Schedule, 2015-2019 
Turnaround 
Year 2015 2016 2017 2018 2019 

Equipment 
Shutdown 

• Crude 
• No. 3 HDS 
• No. 6 Boiler 

n/a • Catalytic 
Cracker 

• HCK 
• No.1 HDA 
• LHP C-14 
• East Flare 
• West Flare 
• DCU 
• No. 5 Gas 
• SRU 
• DEA 

• No. 2 
Hydrogen 
Plant 

• Acid Plant 
• Ammonia 

Recovery 

 
Notes: 
HDS = hydrodesulfurization unit 
HCK = Hydrocracker 
HDA = Hydrodearomatization 
LHP = Light Hydrocarbon Processing 
DCU = Delayed Coker Unit 
SRU = Sulfur Recovery Unit 
DEA = Diethylamine 
 
Source: Marathon Petroleum Corporation, 2021 
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Selection of EIR Baseline for Impact Analysis 
The two primary factors for baseline selection were representativeness and conservativeness. 
Based on the 5-year turnaround, reduced pandemic production, and interest in a conservative 
baseline, the County has selected the 5-year average as the baseline.  

The other three potential baseline timeframes considered above are not as representative and/or 
do not conservatively represent the environmental setting. 

As shown in Table 3.3 above comparing the other three potential baseline periods, the lowest 
daily throughput and production average among the 1-year, 3-year, and 5-year timeframes was 
the 1-year period of 2019 to 2020. When comparatively evaluated against the 1-year (2018-
2019), 3-year and 5-year averages, use of this lowest 2019-2020 1-year baseline would reflect 
that Project increases in impacts above this baseline would be larger than the other averages, and 
Project decreases in impacts below the baseline would be smaller. This lower average is not 
representative of the full environmental setting, however, because it is deflated by a half-year of 
zero-production. As is shown in the proceeding four years, typical production is much higher. 
Thus, though the 2019-2020, 1-year would be the most conservative, it is not representative of 
the environmental setting.  

Similarly, the 2018-2019 1-year is not descriptive of operations at the refinery. As noted above, 
manufacturing production quantities typically vary from year to year for a variety of market and 
environmental reasons, and thus, a 1-year baseline does not adequately capture the fluctuations 
common in industrial operations over time. Furthermore, the 2018-2019 1-year period is the least 
conservative since that was a particularly high production year. The 2018-2019 1-year is 
therefore not the most appropriate baseline against which to analyze the environmental impacts 
of the Project. 

The 3-year throughput and production volumes are the lowest daily averages after the 2019-2020 
1-year volumes. While the 3-year period encompasses a larger timespan and therefore better 
represents production fluctuations across multiple years, the 3-year period does not fully capture 
the 5-year cycle of turnarounds and equipment shutdowns that occur at the Refinery. Thus, it 
does not adequately capture all of the years during which emissions could be higher or lower due 
to equipment shutdowns. The 3-year baseline, therefore, is also not the most appropriate 
environmental baseline against which to analyze the environmental impacts of the Project. 

Because it captures multiple years of production and the full cycle of equipment turnarounds, the 
5-year baseline is selected as the baseline for this EIR. Within these five years between October 
1, 2015, and September 30, 2020, the 5-year baseline captures a high throughput year (Year 3) as 
well as two comparably lower throughput years (Year 1 and Year 5) and thus, better represents 
the variation in production at the Refinery. Likewise, the 5-year baseline captures the Refinery’s 
turnaround cycle, including two years in 2016 and 2020 when no equipment turnarounds 
occurred, and air emissions would have been higher because all equipment was in operation.  

This environmental setting will constitute the baseline physical conditions by which the County 
will determine whether or not impacts from the proposed Project and alternatives are significant. 
The impacts of the Project are defined as changes to the environmental setting that are 
attributable to Project components, modifications or continued operations. 
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Additional Project Baseline Data Sources 
The Amorco and Avon Marine Oil Terminals were both subject to comprehensive environmental 
review in 2014 and 2015, respectively (State Clearinghouse Numbers 2012052030 and 
2014042013). The EIRs for the marine oil terminals assessed the potential impacts associated 
with the renewal of the California State Lands Commission leases for additional 30-year terms 
through 2044 and 2045. These EIRs remain informative, relevant, and are an appropriate 
reference for evaluating the impacts of the proposed physical and operational changes to the 
marine oil terminals that are proposed with the Project.  

Significance Criteria 
Significance criteria are identified for each environmental issue area; these criteria serve as 
benchmarks for determining if a component action would result in a significant adverse 
environmental impact when evaluated against the baseline. According to State CEQA Guidelines 
Section 15382, a significant effect on the environment means “a substantial, or potentially 
substantial, adverse change in any of the physical conditions within the area affected by the 
project.” 

Project Impacts Analysis 
Once identified, impacts are classified according to one of the following categories: 

• No Impact – the Project would not result in any impact to the resource area 
considered; 

• Beneficial – the Project would have a beneficial impact;  
• Less than Significant – the Project would have adverse impact that does not meet or 

exceed an issue area’s significance criteria; or 
• Potentially Significant – the Project would have a significant adverse impact that 

meets or exceeds an issue area’s significance criteria. 

If an action creates an adverse impact above the baseline condition, but such impact does not 
meet or exceed the pertinent significance criteria, the impact is determined to be “less than 
significant.” An action that provides a significant improvement to an environmental issue area in 
comparison to baseline conditions is recognized as a “beneficial” impact.  

For each impact identified as “potentially significant,” a subsequent determination will be made, 
based on the analysis of the identified environmental impact and compliance with any 
recommended mitigation measure, of the level of impact remaining in comparison to pertinent 
significance criteria. If, after this analysis, a significant adverse impact can be reduced to a less-
than-significant level with application of identified mitigation measures, then the impact is 
deemed “less than significant” after mitigation. If the impact remains significant, at or above the 
significance criteria even after mitigation, or if mitigation is infeasible or rejected by the 
applicant, the impact is deemed to be “significant and unavoidable.” 

Formulation of Mitigation Measures 
When significant impacts are identified, feasible mitigation measures are formulated to eliminate 
or reduce the severity of impacts and focus on the protection of sensitive resources. The 
effectiveness of a mitigation measure is subsequently determined by evaluating the impact 
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remaining after its application. Impacts that still meet or exceed the impact significance criteria 
after mitigation are considered residual impacts that remain significant. Implementation of more 
than one mitigation measure may be needed to reduce an impact below a level of significance. 
The mitigation measures recommended in this document are identified in the respective impact 
sections. 

If any mitigation measures are ultimately incorporated into a project’s design, they are no longer 
considered as mitigation measures under CEQA. If they eliminate or reduce a potentially 
significant impact to a level below the significance criteria, they eliminate the potential for that 
significant impact since the “measure” is now a component of the action. Such measures 
incorporated into the project design have the same status as any “applicant-proposed measures.”  

Cumulative Impacts Analysis 
Each issue area in Chapter 4 presents the cumulative impact scenario, the focus of which is to 
identify the potential impacts of the Project that might not be significant when considered alone, 
but that might contribute to a significant impact when viewed in conjunction with other 
concurrent projects. 

Impacts of Alternatives 
Chapter 5 describes alternatives to the Project. Presentation of each issue area in Chapter 5 
includes the impact analysis for each alternative scenario. A summary of collective impacts of 
each alternative in comparison with the impacts of the Project is included within the Executive 
Summary. 

Federal, State and Local Regulations and Policies 
Each of the issue areas is considered in terms of the federal, state, regional and local laws, 
regulations and policies that apply to the issue area. Applicable federal, state, regional and local 
laws, regulations and policies are summarized in each of the sections. 
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3.1 RESOURCES WITH NO PROJECT IMPACTS  

This section addresses the resource areas of Agriculture and Forestry, Mineral Resources, 

Population and Housing, Recreation, and Wildfire. Construction and operation of the Project has 

been found not to have potential impacts in these five resource areas. Each section includes 

summaries of regulatory setting and existing conditions for each resource area, followed by a 

brief evaluation in support of the conclusions that the Project would have no impacts. The 

resource areas discussed in this section will not be discussed further in this Environmental 

Impact Report.  

Guidelines and key sources of data used in the preparation of this section include the following: 

• Aerial photography  

• Site plans 

• Online resource maps 

• Local government plans 

3.1.1 Agricultural Resources 

3.1.1.1 Regulatory and Policy Context 

Federal 

There are no federal agricultural and forestry regulations that are applicable to the proposed 

Project. 

State 

Pursuant to Government Code Section 65570, the California Department of Conservation (DOC) 

Farmland Mapping and Monitoring Program (FMMP) is required to collect and acquire 

information on the amount of land converted to or from agricultural use or between agricultural 

categories. FMMP also maintains the Important Farmland Series maps and an automated map 

and database system. FMMP produces maps and statistical data used for analyzing impacts on 

California’s agricultural resources.  

The California Land Conservation Act of 1965, codified in Government Code Section 51200 et 

seq. and also known as the Williamson Act, enables local governments to enter into contracts 

with private landowners for the purpose of restricting specific parcels of land to agricultural or 

related open space use in exchange for tax benefits to the landowner.  

Local 

Figure 8-2 of the Contra Costa County General Plan designates areas of the County as important 

agricultural land. Chapter 8, Conservation Element, of the General Plan contains goals and 

policies relevant to the preservation of agricultural lands and encouraging the economic viability 

of said lands. These include Goals 8-G, 8-H and 8-I, and Policies 8-32, 8-36 and 8-39, which call 

upon the County to promote a healthy agricultural economy, preserve productive agricultural 

lands outside the County’s Urban Limit Line, and to protect agricultural operations in the County 

by minimizing land use conflicts between agricultural and non-agricultural activities. 



Section 3.1 Resources with No Project Impacts 

Martinez Renewable Fuels Project  October 2021 
Draft Environmental Impact Report 3.1-2 

3.1.1.2 Existing Conditions 

The Project Site is situated on the southern shore of the Carquinez Strait in Contra Costa County, 

California. The surrounding areas consist of marshland, open space, recreation areas, industrial 

areas and public lands. There are no existing agricultural land uses on the Project Site or in the 

immediate vicinity.  

The Project Site has a General Plan land use designation of Heavy Industry (HI) and is zoned H-I 

Heavy Industrial District (CCC 2010, CCC 2021). The California DOC FMMP online mapper 

designates the Project Site as Urban and Built-Up Land.  

3.1.1.3 Significance Criteria 

For the purposes of this analysis, the Project is considered to have a significant agriculture and 

forestry impact if the Project Site is located on state or county-designated farmland or land with 

protected forestry resources and if the Project would: 

• Convert Prime Farmland, Unique Farmland, or Farmland of Statewide Importance 

(Farmland), as shown on the maps prepared pursuant to the Farmland Mapping and 

Monitoring Program of the California Resources Agency, to non-agricultural use;  

• Conflict with existing zoning for agricultural use, or a Williamson Act contract; 

• Conflict with existing zoning for, or cause rezoning of, forest land (as defined in Public 

Resources Code Section 12220(g)) or timberland (as defined in Public Resources Code 

Section 4526), or timberland zoned Timberland Production (as defined by Government 

Code Section 51104(g)); 

• Result in the loss of forest land or conversion of forest land to non-forest use; or 

• Involve other changes in the existing environment which, due to their location or nature, 

could result in conversion of Farmland, to non-agricultural use or conversion of forest 

land to non-forest use. 

3.1.1.4 Impacts Analysis 

The FMMP online mapper and the Contra Costa County Important Agricultural Lands Map were 

used to determine the agricultural designation of the Project Site and vicinity. There are no lands 

designated by the DOC as Prime Farmland, Unique Farmland or Farmland of Statewide 

Importance on or adjacent to the Project Site (DOC 2021a).  

The FMMP map designates the Project Site as Urban and Built Up Land, a designation that 

encompasses land occupied by a structure with a building density of at least one residential unit 

per 1.5 acres, or approximately six structures to a 10-acre parcel. Lands adjacent to the Refinery 

to the east and west are other industrial lands or are undeveloped marshlands; these lands are also 

designated as Urban and Built Up Lands or are designated as Other Lands, a category that 

includes low-density rural developments, wetland and riparian areas not suitable for livestock 

grazing, and 40-acre or larger vacant areas surrounded by urban development. Approximately 

600 acres on the southern end of Marathon property, as well as 80,600 acres to the east of the 

Marathon property are designated as Grazing land, where existing vegetation is suited to grazing 

of livestock. The lands east of the Marathon property are also identified by the County as 

Important Agricultural Lands.  
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There are no existing or proposed agricultural land uses on the Project Site. As described in the 

General Plan, the Heavy Industry land use designation of the property is intended for heavy and 

light industrial uses on large areas of land proximate to truck, ship or rail facilities; agricultural 

or forestry uses are not among those listed as consistent with the Heavy Industry designation 

(CCC 2005). According to General Plan Figure 8-2, the Contra Costa County Important 

Agricultural Lands Map, the Project Site is not located on important agricultural land (CCC 

2005). The Project Site is zoned as Heavy Industrial (H-I) on the County’s Zoning Map. The 

allowable uses of property zoned H-I Heavy Industrial, as listed in Section 84-62.402 of the 

County Ordinance Code, excludes agricultural uses.  

There is no Williamson Act contract applicable to the Project Site (CCC 2016). There is no 

zoning for forest land, timberland or timberland production currently on the Project Site or on 

surrounding properties. There are no existing forest land or timberland resources on the Project 

Site. The Project would not include conversion of Prime Farmland, Unique Farmland, Farmland 

of Statewide Importance, forested land or timberland resources, to other uses. The Project would 

not develop on any lands designated by the State as Grazing lands or designated by the County 

as Important Agricultural Lands; as such, the Project would not impair opportunities for future 

use of those lands for livestock grazing. Therefore, the proposed Project would have no impact to 

agricultural or forest resources.  

3.1.2 Mineral Resources  

3.1.2.1 Regulatory and Policy Context 

Federal 

There are no federal mineral resources regulations that are applicable to the proposed Project. 

State  

The Surface Mining and Reclamation Act of 1975 (SMARA, Public Resources Code Sections 

2710-2796) provides a comprehensive surface mining and reclamation policy with the regulation 

of surface mining operations to assure that adverse environmental impacts are minimized and 

mined lands are reclaimed to a usable condition. SMARA requires the State Geologist to classify 

land into mineral resource zones based on the known or inferred mineral resource potential of 

that land. The primary goal is to ensure that important mineral resources do not become 

inaccessible due to uninformed land-use decisions. 

Local  

Chapter 8, Conservation Element, of the Contra Costa General Plan contains goals and policies 

relevant to the mineral resources in the County. These include Goals 8-M, 8-N and 8-O, and 

Policies 8-56, 8-57 and 8-59, which call upon the County to ensure continued viability of mineral 

extraction operations while ensuring that surrounding land uses and the natural environment are 

not negatively impacted by mining activities. Figure 8-4 of the General Plan Conservation 

Element designates areas of the County as important mineral resources areas. 
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3.1.2.2 Existing Conditions 

The Project Site is currently developed and has operated as an existing crude oil refinery for over 

100 years. Crude oil that is processed or stored at the Refinery is imported from off-site 

locations, and no mineral resource extraction activities occur on the Project Site.  

3.1.2.3 Significance Criteria 

For the purposes of this analysis, the Project is considered to have a significant impact to mineral 

resources if the Project Site is located on a state- or county-designated mineral resource, if the 

Project would disrupt mineral extraction operations and if the Project would: 

• Result in the loss of availability of a known mineral resource that would be of value to 

the region and the residents of the state; or 

• Result in the loss of availability of a locally important mineral resource recovery site 

delineated on a local general plan, specific plan or other land use plan. 

3.1.2.4 Impact Analysis  

The Project Site has been developed for several decades as an oil refinery, and there is no history 

of mineral resources being found on the Project Site. According to the DOC Mines Online 

Mapper, there are no active or retired mines on or near the Project Site (DOC 2021b). The 

California DOC under SMARA has not designated any areas in the County as areas of regional 

significance for construction aggregate (DOC 2021b).  

The Contra Costa General Plan identified three regionally significant areas of mineral resources 

in the County. The areas of important mineral resources that are currently mined in the County 

include crushed rock near Mt. Zion, on the north side of Mt. Diablo, in the Concord area; shale in 

the Port Costa area; and sand and sandstone deposits, mined from several locations, but focused 

in the Byron area of southeast County. The closest mineral resource to the Project Site is the 

crushed rock found near Mt. Zion, which is approximately 10 miles southeast of the Project Site 

(CCC 2005). Neither the State Geologist nor the DOC has classified any other areas near the 

Project Site as containing mineral deposits that are either of statewide significance or the 

significance of which requires further evaluation. 

The proposed Project would not result in the loss of a known commercially valuable or locally 

delineated important mineral resource. Therefore, there would be no impact to mineral resources. 

3.1.3 Population and Housing 

3.1.3.1 Regulatory and Policy Context 

Federal 

There are no federal population and housing regulations that are applicable to the proposed 

Project. 

State 

There are no state population and housing regulations that are applicable to the proposed Project. 
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Local 

Association of Bay Area Governments (ABAG) Plan Bay Area 2040 Projections is the most 

recent in the ABAG series of statistical compendia on demographic, economic and land use 

changes in the coming decades. The projections illustrate how the region will accommodate 

growth if local jurisdictions adopt a set of policies consistent with the vision of Plan Bay Area 

2040, the regional transportation plan and sustainable growth strategy for the nine-county San 

Francisco Bay Area. They make reasonable assumptions about the Bay Area’s share of national 

economic growth informed by an understanding of the region’s changing demographic 

characteristics. 

The Contra Costa County General Plan Chapter 6, Housing Element, discusses the housing 

needs, constraints, resources and solutions for the unincorporated areas’ residents. Each city and 

county must update its general plan housing element periodically, pursuant to the requirements 

of Government Code Section 65580 et seq. The Housing Element focuses on providing an 

assessment of both current and future housing needs and constraints in meeting these needs, and 

it includes a strategy for implementing housing goals, policies and programs in the County’s 

unincorporated areas. 

To facilitate and help fund construction of housing across various income levels, consistent with 

Housing Element goals and state law, the County offers developers of residential projects an 

increase in maximum densities permitted under zoning for residential projects that include an 

affordable housing component. Since 2006, the County has also enforced an inclusionary 

housing ordinance, which requires developers of applicable housing developments to restrict a 

percentage of the units for occupancy by low- or moderate-income households. Alternatives to 

providing inclusionary units, including dedication of land or payment of an in-lieu fee, are also 

provided in the ordinance. The density bonus allowance and inclusionary housing requirement 

are codified in Chapter 822-2 of the County Ordinance Code. 

3.1.3.2 Existing Conditions 

Contra Costa County is the tenth most populous county in California with an estimated 

1,153,854 residents as of January 2021 (DOF 2021). In the County’s unincorporated areas, 

single-family dwellings comprise 80 percent of the housing stock, multi-family units account for 

15.5 percent of the housing stock, and the remaining 4.5 percent are mobile homes (CCC 2014). 

The unincorporated area of Contra Costa County has a household population of 167,980 (ABAG 

2013). The ABAG Plan Bay Area 2040 projects the population of unincorporated Contra Costa 

County to reach a population of 197,375 people with 53,285 single-family households by 2040 

(ABAG 2013).  

The Project Site is developed as an existing oil refinery, and there are no existing housing units 

on the Project Site. 

3.1.3.3 Significance Criteria 

For the purposes of this analysis, the Project is considered to have a significant impact to 

population and housing if the Project would: 
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• Induce substantial unplanned population growth in an area, either directly (for example, 

by proposing new homes and businesses) or indirectly (for example, through extension of 

roads or other infrastructure); or 

• Displace substantial numbers of existing people or housing, necessitating the construction 

of replacement housing elsewhere. 

3.1.3.4 Impact Analysis 

The proposed Project occurs on a developed and currently industrial site. The Project does not 

include construction of new housing nor demolition of existing housing units, and therefore, the 

Project would not directly cause unplanned population growth in the region. Because the Project 

does not include construction of any residential units, the allowances and obligations of the 

County’s density bonus and inclusionary housing ordinances are not applicable. 

Indirect population growth occurs when a project creates substantial employment opportunities. 

The proposed Project consists primarily of changes in operation rather than construction of new 

facilities. The change in operation would consist of modifications to existing refining equipment 

and transportation terminals, and construction would last up to 3 years. The modifications would 

require approximately 1,400 temporary construction workers, who would work during different 

shifts each day but not necessarily for the entire construction period. Due to the lack of 

permanency in the construction and demolition phases of the Project, workers are anticipated to 

come from the existing labor pool in the County. Due to the change in Refinery production, the 

Refinery operators anticipate a reduction in the number of employees, from an average of 520 

per day to 110 per day for ongoing operations under the Project. Therefore, there would be a net 

decrease in the workforce needed for the Project. The Project’s modifications would not result in 

any change in the population, housing or employment projections that would exceed the 

County’s population projections or conflict with County’s Housing Element. Therefore, the 

Project would have no impact to population and housing. 

3.1.4 Recreation 

3.1.4.1 Regulatory and Policy Context 

Federal 

There are no federal recreation regulations that are applicable to the proposed Project. 

State 

There are no state recreation regulations that are applicable to the proposed Project. 

Local 

The Contra Costa County General Plan Chapter 9, Open Space Element, analyzes open space 

categorized as Scenic Resources, Historic/Cultural Resources and Park and Recreational 

Facilities. The Open Space Element contains a policy framework for preservation of open space 

lands, open space maps identifying lands and facilities subject to the policies contained therein 

and an implementation program.  

General Plan Goal 9-J calls upon the County to promote active and passive recreational 

opportunities for the health, safety and welfare of the County’s citizens, while Goal 9-K sets a 
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target of 4 acres of park facilities per 1,000 County residents. Policies 9-35 and 9-36 are specific 

to protection and development of public recreational opportunities along the Delta and 

waterfront.  

To further the objectives of the General Plan, and in particular that of Goal 9-K, County 

Ordinance Code Chapter 920-6 imposes a requirement for developers to dedicate parkland or pay 

fees in lieu of dedication of parkland. The Parkland Dedication Fee Ordinance applies to certain 

residential projects but does not apply to industrial projects. 

3.1.4.2 Existing Conditions 

The California Department of Parks and Recreation manages and preserves 280 parks and 4,500 

miles of trails (DPR 2021). There is one State Park located approximately 13 miles southeast of 

the Project Site, Mount Diablo State Park. The Project Site is located within unincorporated 

Contra Costa County. The East Bay Regional Park District (EBRPD) encompasses all of Contra 

Costa County and Alameda County and oversees 125,000 acres in 73 parks, including over 1,250 

miles of trails and 55 miles of shoreline (EBRPD 2021a). The Waterbird Regional Preserve is the 

closest EBRPD park and is located approximately 1.5 miles west of the Project Site (EBRPD 

2021b). The Waterbird Regional Preserve is open to the public and has multiple hiking trails. 

The Point Edith Wildlife Area neighbors the Project Site to the northeast. Point Edith Wildlife 

Area is a 761-acre tidal area consisting of sloughs and small ponds that flood at high tide. The 

area offers hunting and wildlife viewing from the outskirts (CDFW 2021). There are nearby 

water recreational opportunities on Suisun Bay and Carquinez Strait used by boat users and sport 

fishermen, including recreational marinas such as the Martinez Marina. Approximately 76 acres 

at the southern end of the Project Site is developed with a complex of recreational baseball, 

softball and soccer fields that are used by local sports clubs and teams but are part of the property 

owned by Marathon. 

3.1.4.3 Significance Criteria 

For the purposes of this analysis, the Project is considered to have a significant impact to 

Recreation if the Project would: 

• Increase the use of existing neighborhood and regional parks or other recreational 

facilities such that substantial physical deterioration of the facility would occur or be 

accelerated; or 

• Include recreational facilities or require the construction or expansion of recreational 

facilities that might have an adverse physical effect on the environment. 

3.1.4.4 Impact Analysis  

As stated in Section 3.1.3.4 above, the proposed Project would not induce long-term population 

growth to the area and, therefore, would not increase the need for parkland dedication established 

by County goals and policies. There would be an increase in construction workers during the 2 to 

3 years of Project construction but an overall decrease in permanent workers associated with 

ongoing operation of the proposed Project. All proposed Project modifications would be located 

within the footprint of the existing Refinery or supporting marine oil terminals. Construction 

would not interfere with nor impair continued public access to nearby wildlife preserves and 

recreation areas on or off the property. Due to the overall decrease in operational workers for the 

https://www.ebparks.org/parks/default.htm
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Refinery, and because there would be no expansion of existing recreational facilities proposed 

with the Project and no adverse effects to already existing parks and recreational facilities, the 

Project would have no impact to recreation.  

3.1.5 Wildfire  

3.1.5.1 Regulatory Context 

Federal 

There are no federal wildfire regulations that are applicable to the proposed Project. 

State 

The California Department of Forestry and Fire Protection (Cal Fire) and the Office of the State 

Fire Marshal publish maps that predict the threat of fire for each county within the state and are 

classified as either very high fire hazard severity zones (VHFHSZ) or non‐VHFHSZ based on 

factors including fuel availability, topography, fire history and climate.  

Local 

The Contra Costa County Board of Supervisors, the Crockett-Carquinez Fire Protection District 

and the Contra Costa County Fire Protection District adopted the 2016 California Fire Code 

(California Code of Regulations, Title 24, Part, 9). The California Fire Code includes regulations 

for emergency planning and preparedness, building services and systems, fire and smoke 

protection features, construction requirements for existing buildings and more. Contra Costa 

County in cooperation with cities, towns, special districts and partners created and adopted an 

updated emergency operations plan on June 16, 2015, to ensure the most effective response to 

emergencies, including wildfire. The plan’s wildfire strategy involves rural and urban fire 

detection and suppression, and lending expertise and support in emergency scene rescue 

activities (ground urban and rural search operations) by providing personnel, equipment and 

supplies. 

3.1.5.2 Existing Conditions 

The Project Site is a highly disturbed, industrial site and exists as an oil refinery. The proposed 

Project Site is not located within a VHFHSZ and is within a Local Responsibility Area, where 

local governments have financial responsibility for wildland fire protection. The closest 

VHFHSZ is located approximately 4.5 miles southwest of the Project Site on the west side of the 

City of Martinez (OSFM 2021). Adjacent to the Refinery is undeveloped open space, which 

includes wetlands, grasslands and marshes. Pacheco Creek borders and runs along the west side 

of the Project Site. Other smaller bodies of water, grasslands and marshes surround the Project 

Site.  

3.1.5.3 Significance Criteria 

For the purposes of this analysis, the Project is considered to have a significant impact to 

Wildfire if the Project is located in or near a State Responsibility Area or on lands classified as 

very high fire hazard severity zones, and if the Project would: 

• Substantially impair an adopted emergency response plan or emergency evacuation plan; 
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• Due to slope, prevailing winds, and other factors, exacerbate wildfire risks, and thereby 

expose project occupants to pollutant concentrations from a wildfire or the uncontrolled 

spread of a wildfire; or 

• Require the installation or maintenance of associated infrastructure (such as roads, fuel 

breaks, emergency water sources, power lines or other utilities) that may exacerbate fire 

risk or that may result in temporary or ongoing impacts to the environment. 

3.1.5.4 Impact Analysis 

According to the Office of the State Fire Marshal’s VHFHSZ online mapping tool, the Project 

Site is not within a VHFHSZ or a state or federal responsibility zone (OSFM 2021). The Project 

Site is located in a Local Responsibility Area and is not in or near a State Responsibility Area.  

Approximately 400 acres of undeveloped grass lands and the Hastings Slough north and 

northeast of the on-site recreational fields are within the service area of the Contra Costa County 

Fire Protection District (LAFCO 2016). The closest operating fire station to the Refinery and 

Avon MOT is Contra Costa Fire Station 9, located at 209 Center Avenue in the unincorporated 

community of Pacheco, approximately 1.6 miles southwest of the Refinery; the closest fire 

station to the Amorco MOT is Station 14 located at 521 Jones Street in Martinez. Refinery 

operators maintain internal fire response teams and systems for the developed areas of the 

Refinery and MOTs. On-site fire suppression systems include fire pumps, foam systems, 

firefighting engines and trucks, and fire hydrants spaced 200 feet apart in refining process areas 

and tank farms (Marathon 2021). Due to the developed nature and relatively flat topography of 

the Project Site, the Project would not exacerbate fire risks. There are some seasonal grasses on-

site that could burn if ignited in dry weather. However, because the Project Site is not within or 

near a VHFHSZ, is not adjacent to heavily forested wildlands, and maintains multiple on-site fire 

suppression systems, the Project would not lead to the exacerbation of wildland fire risks. The 

proposed Project does not include any aspects that would impede the Emergency Operation Plan 

or other emergency responses for the County, such as lane closures, impeding necessary 

resources or services or disrupting communication procedures. Therefore, the Project would have 

no wildfire impact. 
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3.2 AESTHETICS 
This section describes the visual quality effects of Marathon’s proposed conversion of its 
Martinez Refinery (Refinery) from processing crude oil to processing renewable feedstocks. The 
conversion would include modifications to existing processing units, the installation of new units 
and removal of obsolete units. This section analyzes the potential changes to the visual landscape 
due to the proposed modifications. 

The key sources of data used to assess the visual quality effects include aerial views from Google 
Earth (March 2021), a Site visit conducted in March 2021, and figures presented in Chapter 2, 
Project Description, including: 

• Figure 2-3: Current Site Plan 
• Figures 2-4a to 2-4e: Proposed Refinery Modifications  
• Figure 2-5: Proposed Design and Equipment Layout (West looking East) 
• Figure 2-6: Proposed Design and Equipment Layout (South looking North) 
• Figure 2-7: Proposed Design and Equipment Layout (looking East) 
• Figure 2-8: Proposed Design and Equipment Layout (looking North) 

3.2.1 Environmental Setting 
3.2.1.1 Regulatory and Policy Context 
Federal  
There are no federal plans, policies or regulations that are applicable to this resource area. 

State  
The California Scenic Highway Program was created in 1963 to preserve and protect highway 
corridors in areas of outstanding natural beauty from changes that would diminish the aesthetic 
value of the adjacent lands. The California Department of Transportation (Caltrans) designates 
highways as scenic highways based on how much of the landscape can be seen by travelers, the 
scenic quality of the landscape, and the extent to which views are compromised by development. 

The California Scenic Highway Program is governed by the regulations found in the Streets and 
Highways Code, Section 260 et seq. Section 261 requires local government agencies to take the 
following actions to protect the scenic appearance of the scenic corridor: 

• Regulate land use and density of development 
• Provide detailed land and site planning 
• Prohibit off-site outdoor advertising and control on-site outdoor advertising 
• Pay careful attention to and control earthmoving and landscaping 
• Scrutinize the design and appearance of structures and equipment 

 

Local  
The following goals, policies and implementation measures for scenic resources are stated in the 
Contra Costa County, General Plan 2005-2020, Chapter 9: Open Space Element (CCC 2010), 
and are applicable to the proposed Project. 
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Scenic Resources Goals 
9-D To preserve and protect areas of identified high scenic value, where practical, and 

in accordance with the Land Use Element Map. 
9-F To preserve the scenic qualities of the San Francisco Bay/Delta estuary system 

and the Sacramento-San Joaquin River/Delta shoreline. 
Scenic Resources Policies  
9-10 In areas designated for urban development, the principles outlined below shall be 

applied in the review of development proposals. 
9-13 Providing public facilities for outdoor recreation should remain an important land 

use objective in the county, as a method of promoting high scenic quality, for air 
quality maintenance, and to enhance outdoor recreation opportunities of all 
residents.  

9-24 The appearance of the county shall be improved by eliminating negative features 
such as non-conforming signs and overhead utility lines, and by encouraging 
aesthetically designed facilities with adequate setbacks and landscaping. 

9-25 Maintenance of the scenic waterways of the county shall be ensured through 
public protection of the marshes and riparian vegetation along the shorelines and 
delta levees, as otherwise specified in this Plan. 

9-27 Physical and visual public access to established scenic routes shall be protected. 
Scenic Resources Implementation Measures  
9-b Carefully study and review any development projects which would have the 

potential to degrade the scenic qualities of major significant ridges in the county 
or the bay and delta shoreline. 

3.2.2 Existing Conditions 
The Contra Costa County General Plan 2005 – 2020, Chapter 9: Open Space Element identifies 
the San Francisco Bay/Delta estuary system as one of the County’s main visual resources, along 
with scenic ridges and hillsides. Throughout much of Contra Costa County, there are significant 
topographic variations in the landscape. The largest and most prominent of these hills form the 
backdrop for much of the developed portions of the area. Views of these major ridgelines help to 
reinforce the rural feeling of the County and provide an important balance to development.  

The General Plan identifies the Sacramento River Delta as another prominent visual resource in 
the County. Specifically, the General Plan states: 

The other major scenic resource of Contra Costa County is the extensive water and delta 
system of San Francisco, San Pablo, and Suisun Bays. The bays extend along the entire 
western and northern perimeter of the county. This waterway system provides a pleasant 
contrast to the landforms of the area. Where the water reaches the shoreline, a mix of 
land uses occur: salt marshes, railroad tracks, industrial activities, housing and 
parkland. (9-5)  
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The Refinery is located at 150 Solano Way, Martinez, California (the Site). The Site is situated 
on the Carquinez Strait in Contra Costa County (see Figure 2-1). The Refinery is located 3.25 
miles east of downtown Martinez along Solano Way between Waterfront Road and Monsanto 
Way. Access to the Refinery is provided from the south via a gated entrance on Solano Way and 
from the west via a gated entrance on Waterfront Road. 

The property is generally flat, with elevations ranging from a high of 130 feet above mean sea 
level just north of Arnold Industrial Way, down to 10 feet above mean sea level near the Suisun 
Bay shoreline just over 2 miles north of the high point. Views of the Carquinez Strait are in the 
background to the north of the Refinery property, and views of the Diablo Mountain Range and 
East Bay Hills are in the background to the southwest. 

The developed portions of the   property are primarily devoted to petroleum refining and 
associated uses, including oil processing units, raw material and product storage tanks, 
aboveground pipelines, wastewater treatment facilities, railroad lines and spurs and a receiving 
wharf and pipeline at the Suisun Bay shoreline. Refining equipment extends as high as 190 feet 
above sea level and is illuminated for nighttime safety and security. The Site also includes 
administrative support functions housed in single-story and low-rise buildings, vehicle parking, 
and internal access roads.  

The undeveloped land on the Marathon property includes open fields on the eastern and 
southeastern portion of the Project Site and wetlands in the northeastern portion of the Project 
Site north of Waterfront Road. The undeveloped portions of the Refinery property extend east to 
Port Chicago Highway. Recreational club baseball, softball and soccer fields are at the south end 
of the property.  

The visual character in the immediate vicinity of the Project Site is industrial in nature. 
Proximate industrial businesses include a landfill and transfer station, concrete recycling plant, 
and the Central Contra Costa Sanitary District wastewater treatment plant. Other industrial uses 
in the vicinity include: shipping terminals, including the Amorco Marine Oil Terminal, Avon 
Marine Oil Terminal, and TransMontaigne Operating Terminal; refineries, including the PBF 
(formerly Shell) Martinez Refinery, Valero Benicia Refinery, and Phillips 66 San Francisco 
Refinery (in Rodeo); the port of Benicia; C&H Sugar in Crockett; and other industrial uses in 
Benicia and Martinez. From Interstate Highway 680 to the Point Edith Wildlife Area on the east 
of the Project Site, the visual setting is open space, characterized by views of the marsh and 
shoreline. The marshland includes wetland grasses, low-level shrubs, and small ponds. The 
Contra Costa Water District’s Mallard Reservoir is east of the property. 

3.2.3 Impact Analysis 
3.2.3.1 Methodology for Impact Analysis  
The visual impact analysis is based on field observations conducted in March 2021, a review 
of the Project plans and drawings provided by Marathon and presented in the Project 
Description, and aerial views from Google Earth (March 2021). The analysis performed for 
this section, while qualitative in nature, takes into consideration the three criteria as described 
below: 

• Visual Quality: The measure of the overall impression or appeal of an area or existing 
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view as determined by a particular landscape characteristic. 

• Viewer Sensitivity: Defined as both the viewer’s concern for scenic quality and the 
viewer’s response to change in the visual resources that compose the view. 

• Viewer Exposure: Typically assessed by measuring the number of viewers exposed to 
the source change, type of viewer activity, duration of their view, speed at which the 
viewers are moving and position of the viewer. 

This analysis also incorporates relevant local land use plans and policies related to visual and 
scenic resources. No state-designated scenic highways are within the vicinity of the Project 
Site. 

3.2.3.2 Significance Criteria 
For the purposes of this analysis, the Project is considered to have a significant aesthetic impact 
if it would: 

• Have a substantial adverse effect on a scenic vista; 
• Substantially damage scenic resources, including, but not limited to, trees, rock 

outcroppings and historic buildings within a state-designated scenic highway; 
• Substantially degrade, in non-urbanized areas, the existing visual character or quality of 

public views of the site and its surroundings, where public views are those that are 
experienced from publicly accessible vantage points;  

• Conflict with applicable zoning and other regulations governing scenic quality for a 
project site located in an urbanized area; or 

• Create a new source of substantial light or glare that would adversely affect day or 
nighttime views in the area. 

3.2.4 Impacts and Mitigation Measures 
Construction-related Impacts 

Impact AES-1. Have a substantial adverse effect on a scenic vista. (Less than 
Significant)  

The Project Site is not in a location considered to be a scenic vista based on the Contra Costa 
County General Plan. The Project would not impact views of the Carquinez Strait nor the scenic 
ridgeways in Contra Costa County. The property has low visual quality and sensitivity. 
Construction activities within the Project Site would not impact a scenic vista.  

Mitigation Measure: No mitigation would be required. 

Impact AES-2. Substantially damage scenic resources, including, but not limited to, 
trees, rock outcroppings, and historic buildings within a state scenic highway. (Less 
than Significant) 

There are no scenic highways within the Project vicinity. Caltrans, under authority of Streets and 
Highways Code Sections 260 through 263, designates qualifying state-maintained highways as 
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listed or eligible for listing in the State Scenic Highway Program. Although Interstate Highway 
680 and State Route 4 are both less than 1 mile from the western and southern property lines, 
respectively, of the Refinery, neither segment of freeway near the Project Site is listed or eligible 
to be listed as a State Scenic Highway.  

Construction activities would take place within the existing Refinery property. Project plans 
show that new equipment for the Project would be installed among existing refining equipment 
in the industrially developed portion of the Marathon property. Installation of new equipment or 
decommissioning of existing equipment not needed for the Project would not require removal of 
trees or grading of hilly terrain or rock outcroppings because of the location of the equipment 
within the developed Refinery footprint. While the Project Site is visible from Solano Way, 
Waterfront Road, Imhoff Drive and State Route 4, the perspectives toward the Project Site from 
these public roadways are not considered to be of high visual quality because of the presence of 
intervening industrial developments, including commercial building complexes, a wastewater 
treatment plant, rail spurs, solid waste management facilities and building material yards. 

Mitigation Measure: No mitigation would be required. 

Impact AES-3. Substantially degrade, in non-urbanized areas, the existing visual 
character or quality of public views of the site and its surroundings, where public views 
are those that are experienced from publicly accessible vantage points. (Less than 
Significant) 

The Project Site is partially visible from nearby State Route 4, Arnold Industrial Way, Solano 
Way and Waterfront Road and from vessels on Suisun Bay. Waterbird Regional Preserve is 
approximately 1 mile west of the Project Site, and the immediate topography blocks direct views 
of the Project Site. The existing visual character of the facility from public viewpoints is of an 
industrial facility within an industrial area. Construction activities within the Project boundary 
would not change the existing visual character of the Site as viewed from public vantage points 
but rather would be consistent with the current on-site industrial operations.  

Mitigation Measure: No mitigation would be required. 

Impact AES-4. Conflict with applicable zoning and other regulations governing scenic 
quality for a project site located in an urbanized area. (Less than Significant) 

The Project Site is located on unincorporated land zoned H-I Heavy Industrial District and 
designated Heavy Industry (HI) in the County General Plan. The Contra Costa General Plan 
2005 – 2020, Chapter 9: Open Space Element has goals and policies for maintaining and 
enhancing the scenic quality of natural resources and lands within the County. Applicable Scenic 
Resources goals, policies and implementation measures within the General Plan are intended to 
preserve recreational and natural resources for their visual quality, and they encourage the use of 
large setbacks and landscaping to buffer the potential visual impacts of development. 

The Project does not conflict with any applicable zoning or regulations and policies governing 
scenic quality for the Site. The Project is consistent with the industrial uses envisioned for the H-
I District, and there are no maximum height or minimum yard standards specified in County 
Ordinance Code Section 84-62-602 with which the Project must comply. Project construction 
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and demolition would occur within the developed areas of the Refinery, would not expand the 
Refinery’s existing footprint, and would not affect existing visual or public access to recreational 
and natural amenities on or off the Marathon property.  

Mitigation Measure: No mitigation would be required. 

Impact AES-5. Create a new source of substantial light or glare which would adversely 
affect day or nighttime views in the area. (Less than Significant) 

The lighting and glare analysis in this section addresses the two issues of nighttime illumination 
and reflected light (glare). Nighttime illumination impacts are evaluated in terms of the Project’s 
net change in ambient lighting conditions and proximity to light sensitive land uses. Reflected 
light impacts are analyzed to determine if Project-related glare would create a visual nuisance or 
hazard. 

The Refinery currently operates 24 hours per day, and the Site is lighted for nighttime work 
activities. If nighttime construction was to occur, it would not be noticeably different from what 
currently occurs, nor would it increase night lighting at the Project Site. 

The construction of the new equipment units would take place within the currently developed 
portions of the Project Site and are not expected to introduce significant new sources of glare 
during the daytime hours that would create a visual nuisance or hazard.  

Mitigation Measure: No mitigation would be required. 

Operational Impacts 
Impact AES-1. Have a substantial adverse effect on a scenic vista. (Less than 
Significant)  

The existing Refinery is located in an industrial area in Contra Costa County and near a number 
of other industrial facilities in Martinez and Benicia. New unit construction activities (e.g., 
feedstock pretreatment unit, thermal oxidizer and Stage 1 wastewater treatment) would occur 
within the operating portions of the existing Refinery. While several new units would be 
constructed, the views of the Refinery would remain essentially unchanged and continue to 
include views of heavy industrial equipment. Because the scenic vistas in the area are limited to 
the Benicia-Martinez Bridge, the proposed Project is not expected to change the views from this 
bridge or of the area in general. 

The Project Site is not in a location considered to be a scenic vista based on the Contra Costa 
County General Plan. New construction activities would occur within the operating portions of 
the existing Refinery. While several new units would be constructed, the tallest new structure 
(HDO Reactor) would have an elevation of 140 feet and would be shorter than the tallest 
structure currently on the property. Views of the Refinery would, therefore, remain essentially 
unchanged and continue to include views of heavy industrial equipment. The new units within 
the Project Site would not impact a scenic vista.  

Mitigation Measure: No mitigation would be required. 
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Impact AES-2. Substantially damage scenic resources, including, but not limited to, 
trees, rock outcroppings, and historic building within a state scenic highway. (Less than 
Significant) 

There are no scenic highways within the Project vicinity. The Project Site does not contain trees, 
rock outcroppings, historic buildings or other scenic resources. New units at the Refinery would 
not be visible from a State Scenic Highway. 

Mitigation Measure: No mitigation would be required. 

Impact AES-3. Substantially degrade, in non-urbanized areas, the existing visual 
character or quality of public views of the site and its surroundings, where public views 
are those that are experienced from publicly accessible vantage points. (Less than 
Significant) 

The Project Site is partially visible from nearby roads: State Route 4, Arnold Industrial Way, 
Solano Way and Waterfront Road. It is also visible from vessels on Suisun Bay. Waterbird 
Regional Preserve is approximately 1 mile west southwest of the Project Site, and the immediate 
topography blocks direct views of the Project Site. The existing visual character of public views 
is one of an industrial facility within an industrial area. The new units within the Project 
boundary would blend in with the other units at the Refinery and they would not change the 
existing visual character of the Site as viewed from public vantage points.  

Mitigation Measure: No mitigation would be required. 

Impact AES-4. Conflict with applicable zoning and other regulations governing scenic 
quality for a project site located in an urbanized area. (Less than Significant) 

The Project would take place on land zoned H-I Heavy Industrial District. The Contra Costa 
General Plan, Chapter 9: Open Space Element has goals and policies for maintaining and 
enhancing the scenic quality of natural resources and lands within the County. The Project does 
not conflict with applicable zoning or development regulations, such as building height, that 
govern scenic quality for the Site. 

Mitigation Measure: No mitigation would be required. 

Impact AES-5. Create a new source of substantial light or glare which would adversely 
affect day or nighttime views in the area. (Less than Significant) 

The proposed Project would result in the construction of several new process units, including the 
Pretreatment Unit, which may require lighting for nighttime operations. The new units would be 
installed in the operating portions of the Refinery, which are already lighted for nighttime 
operations and would not be expected to result in a noticeable change to the overall lighting at 
the Refinery. The new equipment units would be installed within the currently developed 
portions of the Project Site and are not expected to introduce significant new sources of glare 
during the daytime hours that would create a visual nuisance or hazard. Therefore, the proposed 
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Project is not expected to result in significant light or glare impacts or have adverse aesthetic 
impacts to the surrounding community. 

Mitigation Measure: No mitigation would be required. 
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3.3 AIR QUALITY 
Chapter 3.3 describes the existing air quality conditions and setting for the Martinez Refinery 
Renewable Fuels Project (Project), at the existing Tesoro Refining & Marketing Company, LLC 
facility, which currently operates as a fossil fuels-processing site. The regulatory background 
section includes a discussion of the potentially applicable federal, state and local air quality 
regulations. The impact analysis and methodology section discussion includes significance 
criteria, anticipated air pollutants, risks to human health and impacts on the surrounding 
environment. 

Some information included in this section has been adapted from the Project Applicant’s 
Authority to Construct permit application submitted to the Bay Area Air Quality Management 
District (BAAQMD [ALG and Barr 2020]) and Air Quality and Greenhouse Gas Technical 
Analysis (ALG and Barr 2021a), included as Appendix AQ in this EIR. 

The Marathon Martinez Refinery (the Refinery) is currently permitted to process approximately 
161,000 barrels per day (bpd) of crude oil. After completion of the project, the facility’s capacity 
would be approximately 48,000 bpd of renewable feedstocks. Many of the facility’s other 
operations, including the receipt, storage and distribution of petroleum products, would continue, 
although with some modification of existing equipment. The major change would be the 
elimination of crude oil processing and the use of renewable feedstocks to manufacture 
renewable fuels. The renewable feedstocks are expected to include biological-based oils (e.g., 
soybean oil and corn oil), rendered fats and other miscellaneous renewable feedstocks including 
but not limited to used cooking oils, other vegetable oils and alternative biologically-derived 
feedstocks. Equipment that is not needed for the production of renewable fuels would be shut 
down and eventually removed from the Project Site. Sources that would be permanently shut 
down would include several refinery process units, storage tanks, cooling towers, heaters and 
boilers. 

As described in Chapter 2 Project Description, most of the changes to the Refinery are associated 
with upgrading existing equipment so that it can process renewable feedstocks (e.g., soybean oil, 
corn oil, rendered fats, and other miscellaneous renewable feedstocks). Certain new units would 
be installed, including a new renewable feedstock pretreatment unit and new wastewater 
treatment equipment. Refinery equipment not associated with the proposed Project or product 
distribution activities would be shut down (see Table 3.3-1 below). The Project is expected to 
continue to use certain existing units, including storage tanks, interconnecting piping, wastewater 
treatment, hydrogen plants, cogeneration units, some cooling towers, flares, loading/unloading 
facilities and existing gas plant equipment. 
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Table 3.3-1: Existing Emissions Sources to be Shut Down 
Source Number Source Description Source Category 

97 Fluid Catalytic Cracking Units (FCCU) 
Catalyst Fines Hopper, Abated by   A30 
Electrostatic Precipitator or by A3 and 
A4 (Cyclone and Baghouse) 

Fluid Catalytic Cracking Unit 

98 FCCU East Catalyst Hopper, Abated by 
A30 ESP or by A3 and A4 (Cyclone 
and  Baghouse) 

Fluid Catalytic Cracking Unit 

99 FCCU West Catalyst Hopper, Abated 
by A30 ESP or by A3 and A4 (Cyclone 
and Baghouse) 

Fluid Catalytic Cracking Unit 

606 50 Unit Wastewater Air Stripper A 
[Brine Stripper], Abated by S950 (F50) 

Wastewater 

607 50 Unit Wastewater Air Stripper B 
[Brine Stripper], Abated by S950 (F50) 

Wastewater 

771 Tank 2-A-713, White, Diethylamine 
(Alcohol, Amine) 

Storage Tanks 

795 #3 Reformer V-307, Tan 
Perchloroethylene, Abated by A-796 
Vapor Balance during loading 

Storage Tanks 

802 FCCU Fluid Catalytic Cracker 
Regenerator, Abated by S-901 CO 
Boiler and A-30 ESP 

Fluid Catalytic Cracking Unit 

804 FCCU Blowdown Tower Fluid Catalytic Cracking Unit 

815 No. 1 Feed Prep Equipment Leaks 

816 No. 2 Feed Prep Equipment Leaks 

821 Coke Storage Pile Fugitive Dust 

822 Cracker Area Blowdown Equipment Leaks 

834 No. 50 Crude Unit Blowdown Drum Equipment Leaks 

851 Ammonia Recovery Unit Equipment Leaks 

853 FCCU Feed Surge Drum Equipment Leaks 

856 Spare DEA Stripper Equipment Leaks 

901 No. 7 Boiler, Refinery Fuel Gas, FCCU 
Flue Gas, Abates: S802 

Stationary Combustion 

902 FCCU Startup Heater, (Startup use 
only), Refinery Fuel Gas, Natural Gas 

Stationary Combustion 
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Table 3.3-1: Existing Emissions Sources to be Shut Down 
Source Number Source Description Source Category 

904 No. 6 Boiler, Refinery Fuel Gas Stationary Combustion 

908 No. 3 Crude Heater (F8), Natural Gas, 
Refinery Fuel Gas, Abated by A-908 
Selective Catalytic Reduction 

Stationary Combustion 

909 No. 1 Feed Prep Heater (F9), Refinery 
Fuel Gas, Natural Gas 

Stationary Combustion 

913 No. 2 Feed Prep Heater (F13), Refinery 
Fuel Gas, Natural Gas 

Stationary Combustion 

915 Platformer Intermediate Heater (F15), 
Refinery Fuel Gas, Natural Gas 

Stationary Combustion 

916 No. 1 HDS Heater (F16), Natural Gas, 
Refinery Fuel Gas 

Stationary Combustion 

917 No. 1 HDS Prefract Reboiler (F17), 
Refinery Fuel Gas, Natural Gas 

Stationary Combustion 

921 No. 2 HDS Charge Heater (F21), 
Refinery Fuel Gas, Natural Gas 

Stationary Combustion 

926 No. 2 Reformer Splitter Reboiler (F26), 
Refinery Fuel Gas, Natural Gas 

Stationary Combustion 

927 No. 2 Reformer Heat/Reheating (F27), 
Refinery Fuel Gas, Natural Gas, Abated 
by A-1431 SCR 

Stationary Combustion 

950 50 Unit Crude Heater (F50), Refinery 
Fuel Gas, Natural Gas, Abated by A- 
1432 SCR, Abates: S-606; S-607 

Stationary Combustion 

951 No. 2 Reformer Aux Reheater (F51), 
Refinery Fuel Gas, Natural Gas 

Stationary Combustion 

955 Internal Combustion Engine: No. 4 Gas 
Plant Vapor Compressor No. 4064, 
Natural Gas, Abated by A-955 SCR 

Stationary Combustion 

956 Internal Combustion Engine; No. 4 Gas 
Plant Vapor Compressor No. 4065, 
Natural Gas, Abated by A-956 SCR 

Stationary Combustion 

957 Internal Combustion Engine; No. 4 Gas 
Plant Vapor Compressor NO. 4066, 
Natural Gas, Abated by A-957 SCR 

Stationary Combustion 
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Table 3.3-1: Existing Emissions Sources to be Shut Down 
Source Number Source Description Source Category 

958 Internal Combustion Engine; No. 4 Gas 
Plant Vapor Compressor No. 4067, 
Natural Gas, Abated by A-958 SCR 

Stationary Combustion 

959 Internal Combustion Engine, No. 4 Gas 
Plant Vapor Compressor No. 4068, 
Natural Gas, Abated by A-959 SCR 

Stationary Combustion 

960 Internal Combustion Engine; No. 4 Gas 
Plant Vapor Compressor No. 4096, 
Natural Gas, Abated by A-960 SCR 

Stationary Combustion 

971 No. 3 Reformer Furnace (F53), 
Refinery Fuel Gas, Natural Gas, Abated 
by A-1433 SCR. A-1433 vents to 
combined stack with S-972 

Stationary Combustion 

972 No. 3 Reformer Debutanizer Reboiler 
(F54), Refinery Fuel Gas, Natural Gas, 
S- 972 shares stack with S-971, but flue 
gas from S-972 is not abated by A1433. 

Stationary Combustion 

974 No. 3 HDS Fract Feed Heater (F56), 
Refinery Fuel Gas, Natural Gas, Abated 
by A-31 SCR on combined stack (P79) 
with S-973 

Stationary Combustion 

975 No. 4 Gas Plant Cooling Tower Cooling Towers 

977 No. 3 Crude Unit Cooling Tower Cooling Towers 

979 No. 2 Feed Prep Cooling Tower Cooling Towers 

983 Alky/No. 2 Reformer Cooling Tower Cooling Towers 

987 No. 50 Unit Cooling Tower Cooling Towers 

988 No. 3 Reformer Cooling Tower Cooling Towers 

990 Rich DEA Tank, Tank 749, Green, 
Abated  by A-1526 packed bed scrubber 
and A- 1525 Sulfur Recovery Unit 
(SRU) Stack Incinerators 

Storage Tanks 

1001 No. 50 Crude Unit Equipment Leaks 

1004 No. 2 Catalytic Reformer Catalytic Reforming Unit 

1006 No. 1 HDA Unit Equipment Leaks 

1009 Alkylation Unit Equipment Leaks 

1020 No. 3 UOP Reformer Catalytic Reforming Unit 
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Table 3.3-1: Existing Emissions Sources to be Shut Down 
Source Number Source Description Source Category 

1038 Benzene Saturation/Pentane-Hexane 
Isomerization 

Equipment Leaks 

1040 Butadiene Unit Equipment Leaks 

1105 No. 4 HDS Unit Equipment Leaks 

1106 No. 4 HDS Reactor Feed Heater (F72), 
Natural Gas 

Stationary Combustion 

1401 Sulfur Recovery Unit, Abated by A-
1402 Shell Claus Off-gas Treatment 
(SCOT) Tail Gas Unit and A-1525 SRU 
Stack Incinerators 

Sulfur Recovery Unit 

1404 Sulfur Storage Tank A-756, Abated by 
A-1422 Venturi Scrubber 

Storage Tanks 

1405 Sulfur Collection Pit, Abated by SRU 
(S1401) or Sulfuric Acid Plant (SAP) 
(S1411) 

Storage Tanks 

1418 Rich DEA Tank A-750, Abated by A-
1418 Packed Bed Scrubber and Abated 
by A- 1525 SRU Stack Incinerators 

Storage Tanks 

1422 Sour Water Feed Tank M-782 
Ammonia  Recovery Unit Feed Tank 

Storage Tanks 

1470 No. 3 Crude Vacuum Distillation Heater 
(F71), Refinery Fuel Gas, Natural Gas, 
Abated by A-908 SCR 

Stationary Combustion 

1484 Oil Water Separator; Pressure Vessel, 
50 Unit Desalter Brine, A-14 Vapor 
Recovery 

Wastewater 

1510 Delayed Coker Equipment Leaks 

1513 Coke Screen/Crusher Fugitive Dust 

1514 Coke Silo #1, Abated by A-1514 
Baghouse 

Fugitive Dust 

Source: ALG/Barr 2021: Table 3-1: Preliminary Draft Air Quality and Greenhouse Gas Technical Analysis, Martinez Renewable 
Fuels Project. April 2021 

3.3.1 Environmental Setting 
The proposed Project would occur within Contra Costa County, in the San Francisco Bay Area 
Air Basin (SFBAAB) that encompasses Alameda, Contra Costa, Marin, San Francisco, San 
Mateo, Santa Clara, Napa, southwestern Solano and southern Sonoma counties.  
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The proposed Project would be constructed primarily within the jurisdiction of the BAAQMD, 
which incorporates the same area as the SFBAAB. The proposed Project is also located within 
the San Francisco Bay Area Interstate Air Quality Control Region as defined by the federal 
Clean Air Act (CAA) of 1971. This Project also includes changes at offsite terminals located 
within the San Joaquin Valley Air Pollution Control District (SJVAPCD) jurisdiction. Emissions 
from marine vessels, trucks, and rail associated with the transport of feed materials and finished 
product would occur within the SFBAAB, state of California, and other states. 

3.3.1.1 Local Climatology 
The Project Site is within the Diablo and San Ramon valleys, which are geographically situated 
northeast of San Francisco. The valleys have a northwest to southeast orientation, with the 
northern portion known as Diablo Valley and the southern portion as San Ramon Valley. The 
Diablo Valley is bordered in the north by the Carquinez Strait and in the south by the San Ramon 
Valley. The San Ramon Valley is long and narrow and extends southward from the City of 
Walnut Creek to the City of Pleasanton. 

The mountains on the west side of these valleys block much of the marine air from reaching the 
valleys. During the daytime, there are two predominant flow patterns: an upvalley flow from the 
north and a westerly flow (wind from the west) across the lower elevations of the Coast Range. 
On clear nights, surface inversions separate the flow of air into two layers: the surface flow and 
the upper layer flow. When this happens, there are often drainage surface winds that flow 
downvalley toward the Carquinez Strait. 

Wind speeds in these valleys generally are low. Monitoring stations in Concord and Danville 
report annual average wind speeds of 5 miles per hour. Winds can increase in the afternoon near 
San Ramon because it is located at the eastern edge of the Crow Canyon gap. Through this gap, 
polluted air from cities near the Bay travels to the valley in the summer months. Air temperatures 
in these valleys are cooler in the winter and warmer in the summer than are temperatures further 
west, as these valleys are far from the moderating effect of the Bay and ocean. Mean summer 
maximum temperatures are in the low- to mid-80s. Mean winter minimum temperatures are in 
the high-30s to low-40s (BAAQMD 2017b). 

The air pollution potential is lowest for those regions closest to the bay, due largely to instability 
and strong atmospheric mixing characteristics created by onshore winds. During summer and 
fall, air emissions generated within the Bay Area, especially inland, can combine with sunshine 
under the restraining influences of topography to create conditions that are conducive to the 
buildup of photochemical pollutants, such as ozone (O3), and secondary pollutants, such as 
sulfates and nitrates. Also, stable conditions characterized by low wind speeds contribute to 
increased concentrations of air pollutants due to accumulation in the air mass. However, 
pollution potential is relatively high within the Diablo-San Ramon valleys. On winter evenings, 
light winds combined with surface-based inversions and terrain that restricts air flow can cause 
pollutant levels to build up. San Ramon Valley can experience high pollution concentrations due 
to motor vehicle emissions and emissions from fireplaces and wood stoves. In the summer 
months, ozone and ozone precursors are often transported into the valleys from both the central 
San Francisco Air Basin and the Central Valley (BAAQMD 2017). 
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3.3.1.2 Site Setting and Sensitive Receptors 
The Project Site is located on the Carquinez Strait and lower Suisun Bay. The Refinery is located 
at 150 Solano Way, 3.25 miles east of downtown Martinez in unincorporated Contra Costa 
County. The Avon Marine Oil Terminal (MOT) is located on the lower Suisun Bay, 
approximately 1.75 miles east of the Benicia-Martinez Bridge, also in unincorporated Contra 
Costa County. The Amorco MOT is located approximately 0.25 miles west of the Benicia-
Martinez Bridge in an industrial area of the City of Martinez. The Carquinez Strait is the only 
sea-level gap between the San Francisco Bay and the Central Valley. Elevations in excess of 900 
feet are reached in the surrounding hills of the Franklin Ridge, located west of Martinez. 
Topography to the north, across the Carquinez Strait, is also hilly. These topographical features 
create a high-pressure gradient causing high wind flows through the Carquinez Strait. Mount 
Diablo is also a major topographical feature with an elevation of over 3,800 feet, located 
approximately 15 miles to the southeast in Mount Diablo State Park. 

For the purposes of air quality, sensitive receptors are generally defined as land uses with 
population concentrations that would be particularly susceptible to disturbance from dust or air 
pollution associated with the operation of the Marathon Refinery. These receptors generally 
include schools, day care centers, hospitals, residential care centers, parks and churches. The 
nearest school to the property lines of the Refinery or MOTs is the Floyd I. Marchus School, 
located 0.53 miles southwest of the Project Site. Refer to Table E-1 in Appendix C of the Air 
Quality and GHG [Greenhouse Gas] Technical Analysis (ALG and Barr 2021a) for a list of 
other sensitive receptors.  

3.3.1.3 Air Quality Standards and Criteria Pollutants 
Criteria Air Pollutants 
Criteria air pollutants are those pollutants for which federal and state governments have 
established air quality standards for outdoor or ambient concentrations to protect public health. 
The national and state ambient air quality standards have been set at levels to protect human 
health with a determined margin of safety. For some pollutants, there are also secondary 
standards to protect the environment.  
The United States Environmental Protection Agency (U.S. EPA) has established ambient air 
quality standards for the following air pollutants: 

• ozone (O3) 
• carbon monoxide (CO) 
• nitrogen dioxide (NO2) 
• sulfur dioxide (SO2) 
• lead 
• particulate matter (PM10 and PM2.5) 

The California Air Resources Board (CARB) has also established ambient air quality standards 
for the six pollutants regulated by the U.S. EPA. Some of the California ambient air quality 
standards (CAAQS) are more stringent than the national ambient air quality standards (NAAQS). 
In addition, California has established ambient air quality standards for the following pollutants 
or air quality conditions: 
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• hydrogen sulfide (H2S) 
• sulfates 
• vinyl chloride 
• particulates reducing visibility 

Table 3.3-2: Criteria Air Pollutants summarizes the most prevalent sources of air pollution 
known to cause serious health effects (BAAQMD 2017b). The U.S. EPA and CARB currently 
focus on the following air pollutants as indicators of ambient air quality: O3, NO2, CO, SO2, 
particulate matter (PM) and lead. Because these are the most prevalent air pollutants known to be 
deleterious to human health and extensive health-effects criteria documents are available, they 
are commonly referred to as “criteria air pollutants.”  

 
Table 3.3-2: Criteria Air Pollutants 

Pollutant Averaging Time CAAQSa NAAQSb 

Primaryc Secondaryd 

Ozone (O3) 1 hour 
8 hours 

0.09 ppm 
0.070 ppm 

-- 
0.070 
ppm 

-- 
0.070 ppm 

Carbon monoxide (CO) 1 hour 
8 hours 

20 ppm 
9.0 ppm 

35 ppm 
9 ppm 

-- 
-- 

Nitrogen dioxide (NO2) 1 hour 
Annual Arithmetic 
Mean 

0.18 ppm 
0.030 ppm 

0.100 
ppm e 
0.053 
ppm 

-- 
0.053 ppm 

Sulfur dioxide (SO2) 1 hour 
3 hours 
24 hours 
Annual Arithmetic 
Mean 

0.25 ppm 
-- 
0.040 ppm 
-- 

0.075 
ppm f 
-- 
0.014 
ppm 
0.030 
ppm 

-- 
0.5 ppm 
-- 
-- 

Particulate matter less than 10 
microns (PM10) 

24 hours 
Annual Arithmetic 
Mean 

50 µg/m3 
20 µg/m3 

150 µg/m3 
-- 

150 µg/m3 
-- 

Particulate matter less than 2.5 
microns (PM2.5) 

24 hours 
Annual Arithmetic 
Mean 

-- 
12 µg/m3 

35 µg/m3 
12 µg/m3 

35 µg/m3 
15 µg/m3 

Lead g 30-day Average 
Calendar Quarter 

1.5 µg/m3 
-- 

-- 
1.5 µg/m3 

-- 
1.5 µg/m3 
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Table 3.3-2: Criteria Air Pollutants 

Pollutant Averaging Time CAAQSa NAAQSb 

Primaryc Secondaryd 

Rolling 3-month 
Average 

-- 0.15 
µg/m3 

0.15 µg/m3 

Visibility reducing particles 
(VRP) g 

8 hours h -- -- 

Sulfates 24 hours 25 µg/m3 -- -- 

Hydrogen sulfide (H2S) 1 hour 0.03 ppm -- -- 

Vinyl chloride 24 hours 0.01 ppm -- -- 

Notes: 
ppm = parts per million 
µg/m3 = micrograms per cubic meter 
-- = No standard has been adopted for this averaging time 

a CAAQS for ozone, CO (except 8-hour Lake Tahoe), SO2 (1 and 24 hour), NO2, and PM (PM10, PM2.5 and VRP), are 
values that are not to be exceeded. All others are not to be equaled or exceeded. 

b NAAQS (other than ozone, PM and those based on annual arithmetic mean) are not to be exceeded more than once a year. 
The ozone standard is attained when the fourth highest 8-hour concentration measured at each site in a year, averaged over 
3 years, is equal to or less than the standard. For PM10, the 24-hour standard is attained when the expected number of days 
per calendar year with a 24-hour average concentration above 150 µg/m3 is equal to or less than one. For PM2.5, the 24-
hour standard is attained when 98 percent of the daily concentrations, averaged over 3 years, are equal to or less than the 
standard. 

c Primary Standards: The levels of air quality necessary, with an adequate margin of safety, to protect the public health. 
d Secondary Standards: The levels of air quality necessary to protect the public welfare from any known or anticipated 

adverse effects of a pollutant. 
e To attain the 1-hour national standard, the 3-year average of the annual 98th percentile of the 1-hour daily maximum 

concentrations at each site must not exceed 0.100 ppm. 
f To attain the 1-hour national standard, the 3-year average of the annual 99th percentile of the 1-hour daily maximum 

concentrations at each site must not exceed 0.075 ppm. 
g CARB has identified Pb and vinyl chloride as “toxic air contaminants” with no threshold level of exposure for adverse health 

effects determined. These actions allow for the implementation of control measures at levels below the ambient 
concentrations specified for these pollutants. 

h Particles in sufficient amount to produce an extinction coefficient of 0.23 per kilometer due to particles when the relative 
humidity is less than 70 percent. 

Source: CARB 2016 

 
The Bay Area is in attainment of the CAAQS for CO, NO2 and SO2. However, the Bay Area is 
not in compliance with the state’s 24-hour PM10 standard, annual PM10 standard and annual 
PM2.5 standard. Federal attainment for CO, NO2, SO2, lead and PM10 standards is not classified. 
A designation of unclassifiable/attainment means that the U.S. EPA has determined there is 
insufficient evidence to find the area either is attaining or is likely attaining the NAAQS. 

The ambient air quality in the County is monitored at a series of air quality monitoring stations 
operated by the BAAQMD. The monitoring stations that are closest to the Project Site are 
located at 521 Jones Street in Martinez (3.0 miles from the Project Site) and 2956-A Treat 
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Boulevard in Concord (4.8 miles from the Project Site). The Martinez station monitors SO2, and 
the Concord station monitors O3, CO, NO2, SO2, PM10 and PM2.5. Table 3.3-3 below provides a 
summary of the monitoring data from 2019 (BAAQMD 2020b) and shows the highest recorded 
concentrations and the number of days exceeding the CAAQS and NAAQS. 

Table 3.3-3: Monitoring Data Summary - 2019 

Pollutant Concord Monitoring 
Station 

Martinez Monitoring 
Station 

Ozone 
Max 1-hr (ppb) 92  
Cal 1-hr Days 0  
Max 8-hr (ppb) 74  
Nat 8-hr Days 2  
Cal 8-hr Days 2  
3-yr average (ppb) 62  
Carbon Monoxide 
Max 1-hr (ppm) 3.3  
Max 8-hr (ppm) 0.8  
Nat/Cal Days 0  
Nitrogen Dioxide 
Max 1-hr (ppb) 41  
Annual Average (ppb) 6  
Nat 1-hr Days 0  
Cal 1-hr Days 0  
Sulfur Dioxide 
Max 1-hr (ppb) 8.4 22.4 
Max 24-hr (ppb) 2.1 4.2 
Nat 1-hr Days 0 0 
Cal 24-hr Days 0 0 
PM10 
Annual Avg (µg/m3) 11.4  
Max 24-hr (µg/m3) 36  
Nat 24-hr Days 0  
Cal 24-hr Days 0  
PM2.5 
Max 24-hr (µg/m3) 28.2  
Nat 24-hr Days 0  
3-yr Avg (µg/m3) 40  
Ann Avg (µg/m3) 6.8  
3-yr Avg (µg/m3) 10.8  

Notes: 
Max hr/Max 8-hr/Max 24-hr: The highest average pollutant concentration over a one-hour period, an eight-hour period (on 
any given day), or a 24-hour period (from midnight to midnight). 
Ann Avg: The yearly average (arithmetic mean) of the readings taken at a given monitoring station. 
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Table 3.3-3: Monitoring Data Summary - 2019 

Pollutant Concord Monitoring 
Station 

Martinez Monitoring 
Station 

Nat Days:  The number of days during the year for which the monitoring station recorded pollutant concentrations exceeding 
the national standard. 
Cal Days: The number of days during the year for which the station recorded pollutant concentrations exceeding the 
California standard. 
3-yr avg (Nat. 8-hr ozone standard): The 3-year average of the fourth highest 8-hour average ozone concentrations for each 
monitoring station. 
3-yr avg (PM2.5 24-hr standard): The 3-year average of the annual 98th percentiles of the individual 24-hour concentrations of 
PM2.5. 3-year average greater than 35 µg/m3 at any monitoring station means that the region does not meet the standard and 
may be designated non-attainment by the EPA. 
3-yr avg (PM2.5 annual standard): The 3-year average of the quarterly averages of PM2.5. A 3-year average greater than 12.0 
μg/m3 at any monitoring station means that the region does not meet the standard and may be designated non-attainment by 
the U.S. EPA. 

 
Ozone. O3 is one of a number of substances called photochemical oxidants that are formed when 
volatile organic compounds (VOCs) and NOx (a mixture of nitric oxide [NO] and NO2) react in 
the presence of ultraviolet sunlight. The damaging effects of photochemical smog, which is a 
popular name for a number of oxidants in combination, are generally related to concentrations of 
O3. Individuals exercising outdoors, children, and people with preexisting lung disease, such as 
asthma and chronic pulmonary lung disease, are considered to be the subgroups most susceptible 
to O3 effects. Short-term exposures (lasting for a few hours) to O3 at elevated levels can result in 
breathing pattern changes, reduction of breathing capacity, increased susceptibility to infections, 
inflammation of the lung tissue and some immunological changes.  

Carbon Monoxide. CO is a colorless, odorless gas formed by the incomplete combustion of 
fuels. Motor vehicles are the main source of this gas. CO competes with oxygen, often replacing 
it in the blood, thus reducing the blood's ability to transport oxygen to vital organs in the body. 
The ambient air quality standard for CO is intended to protect persons whose medical condition 
already compromises their circulatory system's ability to deliver oxygen. These medical 
conditions include certain heart ailments, chronic lung diseases and anemia. Persons with these 
conditions have reduced exercise capacity even when exposed to relatively low levels of CO. 
Smokers are also at risk from ambient CO levels because smoking increases the background 
level of CO in their blood.  

Hydrogen Sulfide. H2S is a colorless gas known for its pungent "rotten egg" odor at low 
concentrations. It is extremely flammable and highly toxic. H2S is used or produced in a number 
of industries, such as oil and gas refining, mining and pulp and paper processing. H2S also occurs 
naturally in sewers, manure pits, well water, oil and gas wells and volcanoes. Because it is 
heavier than air, H2S can collect in low-lying and enclosed spaces, such as manholes, sewers and 
underground telephone vaults. Its presence makes work in confined spaces potentially very 
dangerous. The health effects of H2S depend on how much H2S a worker breathes and for how 
long. However, many effects are seen even at low concentrations. Effects range from mild, 
headaches or eye irritation, to very serious, unconsciousness and death (U.S. Department of 
Labor / OSHA 2021). 
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Nitrogen Dioxide. NO2 is a byproduct of fuel combustion. The principal form of nitrogen oxide 
produced by combustion is NO, but NO reacts quickly to form NO2, creating the mixture of NO 
and NO2 commonly referred to as NOx. NO2 acts as an acute irritant and, in equal 
concentrations, is more injurious than NO. At atmospheric concentrations, however, NO2 is only 
potentially irritating. There is some indication of a relationship between NO2 and chronic 
pulmonary fibrosis. Some increase in bronchitis in young children has also been observed at 
concentrations below 0.3 parts per million. NO2 absorbs blue light, which results in a brownish-
red cast to the atmosphere and reduced visibility. NOx emissions are also of concern because of 
their contribution to the formation of O3 and PM. 

Sulfur Dioxide. SO2 is a colorless, pungent gas formed primarily by the combustion of sulfur-
containing fossil fuels. Health effects include acute respiratory symptoms and difficulty in 
breathing for children. Individuals with asthma may experience constriction of airways with 
exposure to SO2. Though SO2 concentrations have been reduced to levels well below state and 
federal standards, further reductions in SO2 emissions are needed because SO2 is a precursor to 
sulfate and PM10.  

Respirable Particulate Matter. Respirable particulate matter (PM10) consists of particulate matter 
(fine dusts and aerosols) 10 microns or smaller in diameter. When inhaled, particles larger than 
10 microns generally are caught in the nose and throat and do not enter the lungs. PM10 can enter 
the large upper branches of the lungs just below the throat, where they are caught and removed 
(by coughing, spitting or swallowing). Inhalable fine particulate matter consists of extremely 
small suspended particles or droplets 10 microns or smaller in diameter that can lodge in the 
lungs, contributing to respiratory problems. PM10 arises from such sources as re-entrained road 
dust, diesel soot, combustion products, tire and brake abrasion, construction operations and fires. 
It is also formed in the atmosphere from NOx and SO2 reactions with ammonia. PM10 scatters 
light and significantly reduces visibility. Inhalable particulates pose a serious health hazard, 
alone or in combination with other pollutants. More than half of the smallest particles inhaled 
will be deposited in the lungs and can cause permanent lung damage. Inhalable particulates can 
also have a damaging effect on health by interfering with the body’s mechanism for clearing the 
respiratory tract or by acting as a carrier of an absorbed toxic substance.  

Fine Particulate Matter: In 1997, the U.S. EPA established a new particulate matter standard, 
PM2.5, in addition to the PM10 standard. PM2.5 particles are emitted from activities such as 
industrial and residential combustion processes, wood burning and from diesel and gasoline-
powered vehicles. They are also formed in the atmosphere from gases such as sulfur dioxide, 
nitrogen oxides, ammonia and reactive organic compounds (ROCs) that are emitted from 
combustion activities and then become particles as a result of chemical transformations in the air 
(secondary particles). PM2.5 is considered even more dangerous to human health than PM10 due 
to its ability to lodge more deeply into lung tissue.  

Volatile Organic Compounds. Volatile Organic Compounds (VOCs) are not true criteria 
pollutants in that there are no state or federal ambient air quality standards established. VOCs are 
regulated, however, because a reduction in VOC emissions reduces certain chemical reactions 
that contribute to the formation of ozone. VOCs are also transformed into organic aerosols in the 
atmosphere, contributing to higher PM10 and lower visibility levels. Although health-based 
standards have not been established for VOCs, health effects can occur from exposures to high 
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concentrations of VOCs. Some hydrocarbon components classified as VOC emissions are 
hazardous air pollutants. Benzene, for example, is a hydrocarbon component of VOC emissions 
that is known to be a human carcinogen.  

Vinyl Chloride: Vinyl chloride is a colorless gas that burns easily. It does not occur naturally and 
must be produced industrially for its commercial uses. Vinyl chloride is used primarily to make 
polyvinyl chloride (PVC); PVC is used to make a variety of plastic products, including pipes, 
wire and cable coatings and packaging materials. Vinyl chloride is also produced as a 
combustion product in tobacco smoke. Workers at facilities where vinyl chloride is produced or 
used may be exposed primarily through inhalation. The general population may be exposed by 
inhaling contaminated air or tobacco smoke. In the environment, the highest levels of vinyl 
chloride are found in air around factories that produce vinyl products. If a water supply is 
contaminated, vinyl chloride can enter household air when the water is used for showering, 
cooking or laundry. Vinyl chloride exposure is associated with an increased risk of a rare form of 
liver cancer (hepatic angiosarcoma), as well as brain and lung cancers, lymphoma and leukemia 
(The National Cancer Institute 2021). 

3.3.1.4 Toxic Air Contaminants 
Toxic Air Contaminants (TACs), as classified by the State of California, are often referred to as 
“non-criteria” air contaminants because ambient air quality standards have not been established 
for these pollutants. There are hundreds of TACs (e.g. formaldehyde, hydrogen sulfide, xylenes, 
etc.), and exposure to these pollutants is associated with elevated risk of cancer and non-cancer 
health effects such as birth defects and genetic damage. The USEPA has a list of toxic 
substances referred to as Hazardous Air Pollutants (HAPs). Effects may be chronic (i.e., of long 
duration) or acute (i.e., of short duration) on human health. Acute health effects are attributable 
to short-term exposure to air toxics. These effects include nausea, skin irritation, respiratory 
illness and, in extreme cases, death. Chronic health effects result from long-term exposure. The 
effect of major concern for this type of exposure is cancer, which may develop up to 30 years 
after exposure.  

Diesel exhaust is the predominant contributor to human health risk from TACs statewide and is 
estimated to represent approximately about 84 percent of the total risk (SCAQMD 2016). Diesel 
exhaust is a complex mixture of gases, vapors and fine particles, and the evaluation of health 
effects of diesel exhaust is a complex scientific issue. Some of the chemicals in diesel exhaust, 
such as benzene and formaldehyde, have been previously identified as TACs by the CARB. 
Diesel exhaust is not on USEPA’s list of hazardous air pollutants. 

3.3.1.5 Nuisance Odors and Fugitive Dust 
BAAQMD CEQA Guidelines require an assessment of the potential for a proposed project to 
cause a public nuisance by subjecting surrounding land uses (receptors) to objectionable odors. 
Pursuant to BAAQMD Regulation 1, “No person shall discharge from any source whatsoever 
such quantities of air contaminants or other material which cause injury, detriment, nuisance, or 
annoyance to any considerable number of persons or the public; or which endangers the comfort, 
repose, health or safety of any such persons or the public, or which causes, or has a natural 
tendency to cause, injury or damage to business or property” (BAAQMD 2006). An 
objectionable odor problem is defined by BAAQMD Regulation 7 as when the Air Pollution 
Control Officer “receives odor complaints from 10 or more complainants within a 90-day period, 
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alleging that a person has caused odors perceived at or beyond the property line of such person 
and deemed to be objectionable by the complainants in the normal course of their work, travel, or 
residence” (BAAQMD 1982). 

Some refinery projects have the potential to cause odors or to subject potential sensitive 
receptors to nearby existing or proposed land uses that emit objectionable odors. The primary 
source of odors from the pre-Project operations include the treatment of sour gas streams on the 
Project Site and the recovery and production of sulfur. Feedstock storage may contribute to odors 
under Project operations. 

3.3.1.6 Emissions Summary 
As discussed in the introduction to Chapter 3, the baseline period used in this EIR for air quality 
impacts analysis consists of the five consecutive 12-month periods between October 1, 2015, and 
September 30, 2020. This timeframe captures multiple years of production including a high 
throughput year (Year 3) as well as two comparably lower throughput years (Year 1, and Year 5 
when refining activities were idled for 7 months). Thus, the 5-year baseline period better 
represents the variation in production at the Refinery. Likewise, the 5-year baseline captures the 
Refinery’s turnaround cycle, including two years in 2016 and 2020 when no equipment 
turnarounds occurred and air emissions would have been higher because all equipment was in 
operation.  

Table 3.3-4, Table 3.3-5 and Table 3.3-6 summarize the annual emissions for stationary and 
mobile sources for each of the 5 baseline years. For informational purposes, Table 3.3-7 provides 
a summary comparison of the 1-year and 3-year average annual emissions against the average 
annual emissions for the 5-year period that is the baseline timeframe for this EIR. 
 

Table 3.3-4: Marathon Refinery, Annual Stationary Source Emissions (tons per year) 

Pollutant 
Year 1  

(2015-2016) 
Year 2  

(2016-2017) 
Year 3  

(2017-2018) 
Year 4  

(2018-2019) 
Year 5  

(2019-2020) 

NOX 385.62 451.72 405.54 419.39 218.39 

SO2 253.49 319.21 324.00 317.39 161.07 

CO 452.00 641.44 846.13 751.27 394.76 

POC/Hydro-
carbons 109.65 170.96 200.96 210.14 168.07 

PM10 199.67 226.02 226.32 327.93 187.33 

PM2.5 186.62 226.02 214.62 324.02 187.32 

CO2 1,803,452.00 2,107,344.42 2,147,840.46 2,233,534.04 1,108,669.54 

N2O 12.33 14.49 14.46 14.64 7.27 

Source: Marathon Petroleum Corporation, 2021 
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Table 3.3-5: Marathon Refinery, Annual Mobile Source Emissions (tons per year) 

Pollutant 

Year 1 
(2015-
2016) 

Year 2 
(2016-2017) 

Year 3 
(2017-2018) 

Year 4 
(2018-2019) 

Year 5 
(2019-2020) 

NOX 374.81 375.38 375.44 375.40 368.16 

SO2 404.63 404.64 404.64 404.64 404.61 

CO 54.16 54.39 54.36 54.35 51.62 

POC/Hydro-
carbons 24.77 24.79 24.79 24.79 24.55 

PM10 36.15 36.21 36.21 36.22 35.68 

PM2.5 14.72 14.74 14.74 14.74 14.59 

CO2 46,133.27 46,437.98 46,454.35 46,262.31 42,597.68 

N2O 3.59 3.65 3.65 3.62 3.11 

Source: Marathon Petroleum Corporation, 2021 

P 
 
Table 3.3-6: Marathon Refinery, Total Emissions (Stationary and Mobile, tons per year) 

Pollutant 
Year 1 

(2015-2016) 
Year 2 

(2016-2017) 
Year 3 

(2017-2018) 
Year 4 

(2018-2019) 
Year 5 

(2019-2020) 

NOX 760.43 827.10 780.97 794.79 586.55 

SO2 658.12 723.84 728.64 722.03 565.68 

CO 506.15 695.82 900.49 805.62 446.38 

POC/ 
Hydro- 
carbons 134.42 195.74 225.74 234.93 192.62 

PM10 235.82 262.23 262.54 364.15 223.01 

PM2.5 201.34 240.75 229.36 338.75 201.91 

CO2 1,849,585.27 2,153,782.40 2,194,294.80 2,279,796.34 1,151,267.22 

N2O 15.92 18.14 18.11 18.26 10.38 

Source: Marathon Petroleum Corporation, 2021 
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Table 3.3-7: Comparison of Average Annual Emissions, 1 year, 3 years and 5 years 

Pollutant Unit 
1-year Average 
(2019-2020) 

1-year 
Average 
(2018-2019) 

3-year Average 
(2017-2019) 

5-year Average 
(2015-2020) 

NOX Ton 586.55  794.79 720.77 749.97 

SO2 Ton 565.68  722.03 672.12 679.66 

CO Ton 446.38  805.62 717.50 670.89 

POC/ 
Hydrocarbons 

Ton 192.62  234.93 225.74 196.69 

PM10 Ton 223.01  364.15 262.54 269.55 

PM2.5 Ton 201.91  338.75 229.36 242.42 

CO2 Metric 
Ton 1,151,267.22  2,279,796.34 1,875,119.45 1,925,745.20 

N2O Metric 
Ton 10.38  18.26 15.58 16.16 

Source: Marathon Petroleum Corporation, 2021 

3.3.2 Regulatory Setting 
CARB oversees air quality regulatory requirements, carried out by one of nine regional air 
quality control boards. As applicable, generators of emissions sources in California must apply 
for operating permits as required under Title V Part 70 of the Federal CAA. Permits include 
emission requirements from federal and state regulations that apply to an emissions source. The 
Refinery is currently covered by Title V operation permits for its refinery (Facility No. B2758) 
and the Amorco Terminal (Facility No. B2759). 

3.3.2.1 Federal 
CAA 
The CAA of 1970 (42 United States Code 7401 et seq., as amended in 1977 and 1990) is a 
federal law that regulates air emissions from area, stationary and mobile sources. The law 
authorizes the U.S. EPA to set primary and secondary NAAQS to protect human health and the 
environment. Standards have been established for six criteria pollutants that have been linked to 
potential health concerns (see Section 3.3.1.1, Air Quality Standards and Criteria Pollutants). 

The CAA’s goal was to set and achieve NAAQS in every state by 1975. States were directed to 
develop state implementation plans (SIPs) to achieve attainment of NAAQS. The CAA was 
amended in 1977 to set new dates for attainment (since many areas of the country had failed to 
meet the deadlines) and again in 1990 to meet unaddressed or insufficiently addressed problems 
such as acid rain, ground-level ozone, stratospheric ozone depletion and air toxics. 

In 1997, the U.S. EPA adopted stricter NAAQS for O3 and PM. The U.S. EPA replaced the 
existing 1-hour ozone standard with a new 8-hour averaging time and lowered the concentration 
level from 0.12 to 0.08 part per million (ppm). However, while the 8-hour ozone standard has 
been implemented, the U.S. Court of Appeals prohibited the U.S. EPA from enforcing the new 
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PM10 standard in May 1999. The court removed the new PM10 standard, and the previous 
standard of 150 micrograms per cubic meter (µg/m3) for a 24-hour period continues to apply. 
The court left in place the new annual PM2.5 standard, which is set at 15 µg/m3 spatially 
averaged across an area. The new 24-hour PM2.5 standard is based upon the three-year average of 
the 98th percentile of the 24-hour concentrations measured at a monitoring station. 

New Source Performance Standards (NSPS) 
NSPS, contained in 40 CFR Part 60, regulate emissions of criteria air pollutants and cover many 
different industrial source categories. Enforcement of most NSPS has been delegated to local air 
districts, and most NSPS are incorporated by reference into BAAQMD regulations. Refer to 
Appendix G of the Air Quality and GHG Technical Analysis (ALG and Barr 2021a) for a list of 
NSPS regulations that are applicable to this Project. 

National Emission Standard for Hazardous Air Pollutants (NESHAP)  
Under Title III of the CAA, U.S. EPA was required to identify and list as “hazardous air 
pollutants” (HAPs) all air pollutants not already identified as criteria pollutants that “may 
reasonably be anticipated to result in an increase in mortality or an increase in serious 
irreversible or incapacitating reversible illness”. The emissions standards are to be promulgated 
in two phases, and U.S. EPA has promulgated NESHAPs for a variety of industrial sources. In 
the first phase (1992–2000), the U.S. EPA developed technology-based emission standards 
designed to produce the maximum emission reduction achievable. These federal rules are also 
commonly referred to as MACT standards, because they reflect the Maximum Achievable 
Control Technology. In the second phase (2001–2008), the U.S. EPA is required to promulgate 
health risk–based emissions standards, when deemed necessary to address risks remaining after 
implementation of the technology-based NESHAP standards. Refer to Appendix G of the Air 
Quality and GHG Technical Analysis (ALG and Barr 2021a) for a list of NESHAP regulations 
that are applicable to this Project. 

3.3.2.2 State 
California Air Resources Board 
The California Air Resources Board (CARB) was created by the Mulford-Carrell Air Resources 
Act in 1968. The CARB’s primary responsibilities include: 

• Developing, adopting, implementing, and enforcing the state’s motor vehicle pollution 
control program 

• Administering and coordinating the state’s air pollution research program 
• Adopting and updating the state’s ambient air quality standards 
• Reviewing the operations of the local air pollution control districts 
• Reviewing and coordinating the SIPs for achieving NAAQS 

CARB regulates mobile sources of air pollution in the State of California. Self-propelled nonroad 
construction equipment is considered a vehicle, as defined by the Vehicle Code. A vehicle may 
have an engine that both propels the vehicle and powers equipment mounted on the vehicle. 
However, not included in exemption provisions is any equipment mounted on a vehicle that 
would otherwise require a permit under the district rules and regulations. 
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In 1992 and 1993, CARB requested delegation of authority for the implementation and 
enforcement of specified NSPS and NESHAPS to the Bay Area and South Coast Air Districts. 
The U.S. EPA's review of the State of California's laws, rules, and regulations showed them to be 
adequate for the implementation and enforcement of these federal standards, and U.S. EPA 
granted the delegations as requested. Refer to Appendix G of the Air Quality and GHG 
Technical Analysis (ALG and Barr 2021a) for a list of state regulations that are applicable to this 
Project. 

Toxic Air Contaminant Programs 
California regulates Toxic Air Contaminants (TACs) primarily through the Tanner Air Toxics 
Act (Assembly Bill [AB] 1807) and the Air Toxics Hot Spots Information and Assessment Act 
of 1987 (AB 2588). The Tanner Act sets forth a formal procedure for CARB to designate 
substances as TACs. This includes research, public participation and scientific peer review 
before CARB can designate a substance as a TAC. Once a TAC is identified, CARB then adopts 
an Airborne Toxics Control Measure (ATCM) for sources that emit that particular TAC. If there 
is a safe threshold for a substance at which there is no toxic effect, the control measure must 
reduce exposure below that threshold. If there is no safe threshold, the measure must incorporate 
best available control technology for toxics (TBACT) to minimize emissions. None of the TACs 
identified by CARB have a safe threshold.  
 
The Hot Spots Act requires that existing facilities that emit toxic substances above specified 
level:  

1. Prepare a toxic emission inventory;  
2. Prepare a risk assessment if emissions are significant;  
3. Notify the public of significant risk levels; and 
4. Prepare and implement risk reduction measure.  

 
The following ATCMs would apply to the construction of the Project: 
 

• Portable Equipment Registration Program: ATCM enforced for CARB by the 
BAAQMD for proposed portable equipment to be used for the Project.  

• Off-Road Equipment: ATCM enforced for CARB by the BAAQMD for diesel-
powered equipment greater than 25 horsepower.  

Ocean-Going Vessels at Berth Regulation 
CARB’s current Ocean-Going Vessels at Berth Regulation was approved in December 2007 and 
applies to three vessel categories (container ships, passenger ships, and refrigerated cargo ships) 
at six California Ports. A new At-Berth-Regulation is being developed to apply to smaller fleets 
and additional vessel types such as those at the Amorco and Avon Terminals. When this rule is 
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implemented in northern California in 2027, it will result in reductions of diesel particulate 
matter and oxides of nitrogen from Marathon’s operations. 

3.3.2.3 Regional 
The BAAQMD implements federal and state air quality programs and regulations, and maintains 
a comprehensive program of permitting, planning, enforcement, technical innovation and 
promotion of the understanding of air quality issues. The clean air strategy of the BAAQMD 
includes the preparation of plans for the attainment of ambient air quality standards, adoption 
and enforcement of rules and regulations concerning sources of air pollution, and issuance of 
permits for stationary sources of air pollution.  

BAAQMD shares responsibility with the CARB and the U.S. EPA for ensuring that the CAAQS 
and NAAQS are met within the SFBAAB. State law assigns local air districts the primary 
responsibility for control of air pollution from stationary sources while the State presides over 
control of mobile sources. The BAAQMD is responsible for developing regulations that govern 
emissions of air pollution, permitting and inspecting stationary sources and monitoring air 
quality and air quality planning activities. 

The CAA mandates that states submit and implement a State Implementation Plan (SIP) for areas 
(air basins) not meeting air quality standards. The SIP includes pollution control measures and a 
demonstration of how the standards will be met through those measures. The SIP is established 
by incorporating measures established during the preparation of an Air Quality Management 
Plan or Clean Air Plan (CAP) and adopted rules and regulations by each local district, which are 
submitted for approval to the CARB and the U.S. EPA. The goal of an Air Quality Management 
Plan or CAP is to reduce pollutant concentrations below the CAAQS and NAAQS through the 
implementation of air pollutant emissions controls. 

The BAAQMD provides advisory guidance for analyzing air quality impacts under CEQA. 
These advisory documents provide the lead agencies, consultants and project applicants with 
uniform procedures for addressing air quality in environmental documents. The handbook 
contains the following applicable components: criteria and thresholds for determining whether a 
project may have a significant adverse air quality impact; specific procedures and modeling 
protocols for quantifying and analyzing air quality impacts; methods available to mitigate air 
quality impacts; and information for use in air quality assessments and environmental documents 
that will be updated more frequently such as air quality data, regulatory setting, climate and 
topography. Contra Costa County as the Lead Agency has determined the use of the BAAQMD 
guidance is appropriate for the project. Project-level thresholds of significance are shown in 
Table 3.3.8 below. 
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Table 3.3-8: BAAQMD CEQA Project-Level Thresholds of Significance 

Pollutant Construction-Related Operational-Related 

Criteria Air Pollutants 
and Precursors 
(Regional)  

Average Daily Emissions 
(lbs./day) 

Average 
Daily 
Emissions 
(lbs./day) 

Maximum 
Annual 
Emissions 
(tons/year) 

Reactive Organic 
Gases (ROG)  

54 54 10 

NOX  54 54 10 

PM10  82 
(exhaust) 

82 15 

PM2.5  54 
(exhaust) 

54 10 

PM10/PM2.5 (fugitive 
dust)  

Best Management Practices  None  

Local CO  None  9.0 ppm (8-hour average), 20.0 
ppm (1-hour average)  

GHGs – Projects other 
than Stationary Sources  

None  Compliance with Qualified GHG 
Reduction Strategy  
OR  
1,100 MT of CO2e/yr  
OR  
4.6 MT CO2e/SP/yr (residents + 
employees)  

GHGs –Stationary 
Sources  

None  10,000 MT/yr  

Risk and Hazards  
for new sources and 
receptors  
(Individual Project)*  

Same as Operational 
Thresholds**  

Compliance with Qualified 
Community Risk Reduction Plan  
OR  
Increased cancer risk of >10.0 in 
a million  
Increased non-cancer risk of > 
1.0 Hazard Index (Chronic or 
Acute)  
Ambient PM2.5 increase: > 0.3 
μg/m3 annual average  
Zone of Influence: 1,000-foot 
radius from property line of 
source or receptor  

Risk and Hazards  
for new sources and 
receptors  
(Cumulative Threshold)*  

Same as Operational 
Thresholds**  

Compliance with Qualified 
Community Risk Reduction Plan  
OR  
Cancer: > 100 in a million (from 
all local sources)  
Non-cancer: > 10.0 Hazard 
Index (from all local sources) 
(Chronic)  
PM2.5: > 0.8 μg/m3 annual 
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Table 3.3-8: BAAQMD CEQA Project-Level Thresholds of Significance 

Pollutant Construction-Related Operational-Related 

Criteria Air Pollutants 
and Precursors 
(Regional)  

Average Daily Emissions 
(lbs./day) 

Average 
Daily 
Emissions 
(lbs./day) 

Maximum 
Annual 
Emissions 
(tons/year) 

average (from all local sources)  
Zone of Influence: 1,000-foot 
radius from property line of 
source or receptor  

Accidental Release of 
Acutely Hazardous Air 
Pollutants*  

None  Storage or use of acutely 
hazardous materials locating 
near receptors or new receptors 
locating near stored or used 
acutely hazardous materials 
considered significant  

Odors*  None  5 confirmed complaints per year 
averaged over three years  

Source: Table 2-1 BAAQMD CEQA Guidelines, 2017 
 
BAAQMD Rules 
The following paragraphs outline pertinent BAAQMD rules and regulations applicable to 
operation of the Project: 

• Regulation 2 – Permits: This regulation specifies the requirements for ATC and permits 
to operate. An ATC application for the Project was submitted to BAAQMD for approval 
(ALG and Barr 2020). The ATC application addressed compliance with New Source 
Review, Best Available Control Technology (BACT), Offsets, Prevention of Significant 
Deterioration (PSD), Emissions Banking, toxic air contaminants and Title V permitting 
requirements. 
The project does not meet the definition of a “major modification” under Rule 2-1-234.2 
or Rule 2-2-218, and does not meet the definition of a “PSD Project” under Rule 2-2-224, 
because the project’s emission increases are less than the significance thresholds in these 
rules. Therefore, this project is not subject to PSD or major nonattainment New Source 
Review. 
The toxic air contaminant emissions from this project are below the thresholds in 
Regulation 2, Rule 5 that would trigger a Toxics Best Available Control Technology 
(TBACT) analysis. Refer to the Regulation 2-5 Health Risk Assessment submitted as part 
of the ATC application. 

• Regulation 6, Rule 5 – Particulate Emissions from Refinery Fluid Catalytic Cracking 
Units (FCCUs): This rule limits the emissions of condensable PM emissions from 
petroleum refinery FCCUs as well as emissions of precursors of secondary PM. The 
requirements of Rule 6-5 apply specifically to FCCU operated at petroleum refineries. As 
the facility would no longer be classified as a petroleum refinery, and Marathon proposes 
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to decommission the FCCU as part of the Renewable Fuels Project, the requirements of 
this rule would no longer apply to the facility. 

• Regulation 7 – Odorous Substances: This regulation places general limitations on 
odorous substances and specific emission limitations on certain odorous compounds. 

• Regulation 8 – Organic Compounds: This regulation includes several rules pertaining to 
emissions from storage of organic liquids, organic liquid bulk terminals and bulk plants, 
wastewater collection and separation systems, equipment leaks, valves and flanges at 
chemical plants, episodic releases from pressure relief devices at petroleum refineries and 
chemical plants, gasoline bulk terminals and gasoline delivery vehicles and marine tank 
vessel operations. 

• Regulation 9 – Inorganic Gaseous Pollutants: This regulation includes rules pertaining to 
the emissions of SO2, H2S, NOx and CO from Industrial, Institutional, and Commercial 
Boilers, Steam Generators, and Process Heaters and NOx and CO from Boilers, Steam 
Generators and Process Heaters in Petroleum Refineries. 

• Regulation 10 – Standard of Performance for New Stationary Sources: This regulation 
incorporates by reference all the Federal NSPS standards in 40 CFR Part 60. 

• Regulation 11 – Hazardous Air Pollutants: This regulation places limits on emissions of 
benzene (Rule 7) and incorporates the federal NESHAP requirements in 40 CFR Parts 61 
and 63. 

The reader may refer to Appendix G of the Air Quality and GHG Technical Analysis (ALG and 
Barr 2021) for details regarding the requirements of the rules listed above and how they impact 
the Project. 

Construction of the Project would also be subject to the following BAAQMD regulations: 

• Regulation 6, Rule 6: Prohibition of Trackout for construction sites where the total land 
area covered by construction activities and/or disturbed surfaces at the site are 1 acre or 
larger.  

• Regulation 11, Rule 2, Asbestos Demolition, Renovation and Manufacturing, which 
entails but is not limited to a thorough asbestos survey by a certified asbestos consultant, 
removal of all regulated asbestos if present, and post a renovation and/or demolition 
notification.  
 

Air Quality Plans 
The 2017 Bay Area CAP (BAAQMD 2017a) was developed as a multi-pollutant plan - an 
integrated control strategy to reduce ozone, particulate matter (PM), toxic air contaminants and 
greenhouse gases. The Plan contains the following primary goals:  

• Protect air quality and health at the regional and local scale: attain all state and national 
air quality standards, and eliminate disparities among Bay Area communities in cancer 
health risk from toxic air contaminants; and 

• Protect the climate: reduce Bay Area GHG emissions to 40 percent below 1990 levels by 
2030 and 80 percent below 1990 levels by 2050. 
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The 2017 CAP represents the most current applicable air quality plan for the air basin. 
Consistency with this plan is the basis for determining whether the proposed project would 
conflict with or obstruct implementation of air quality plans. 
3.3.2.4 Contra Costa County 
The Conservation Element of the Contra Costa County General Plan 2005-2020 includes goals to 
improve air quality, including meeting federal air quality standards, supporting efforts to reduce 
air pollution, restoring air quality to a more healthful level and reducing the percentage of traffic 
trips at peak hours (Contra Costa County 2010). 

3.3.3 Impact Analysis 
3.3.3.1 Methodology for Impact Analysis 
Multiple methods were used to evaluate the air quality impact of this Project. Air pollutant 
emissions of precursor organic compounds (POC), CO, NOx, SOx, PM10 and PM2.5 were 
quantified for both the construction and operations of the proposed Project. Using the Project’s 
construction and operational emissions estimates, an air dispersion modeling analysis was 
performed to predict the maximum offsite concentrations of PM2.5, diesel particulate matter 
(DPM) (in the form of PM10) and other TACs from the proposed Project. A health risk 
assessment (HRA) was then performed using the output from the dispersion modeling analysis to 
evaluate the potential public health impacts associated with the TAC emissions that could be 
generated by the construction and operations of the proposed Project. 

Maximum predicted air quality impact and public health risk potentials associated with the 
proposed Project were assessed quantitatively in comparison to the significance criteria 
identified in Section 3.3.3.2. The potential for odors generated by the proposed Project at 
sensitive receptors in the vicinity and the impact of CO emissions associated with vehicle traffic 
were assessed qualitatively. Finally, mitigation measures were recommended to further reduce 
the impacts of Project activities.  

The emission estimates, dispersion modeling and health risk estimates presented in this 
document were obtained from the Martinez Renewable Fuels Project Air Quality and 
Greenhouse Gas Technical Analysis (ALG and Barr 2021a). Emission calculations and the 
HRAs were completed using available data, assumptions and emission factors at the time that 
document was prepared. The following sections summarize the methodology behind the impact 
analysis of air quality and health risk for the construction and operations of the proposed Project. 

Project Construction Emissions 
The Project would require the construction of new equipment or changes to existing equipment 
both on the Refinery Site and MOTs as well as at off-site locations located within both the 
BAAQMD and San Joaquin Valley Air Pollution Control District (SJVAPCD) jurisdictions. 
Construction activities for the proposed Project would require the use of various off-road heavy 
construction equipment, on-road trucks and construction worker vehicles, asphalt-paving 
equipment and surface-coating equipment. This equipment is considered the primary source of 
construction emissions because these sources are typically powered by diesel fuel, which 
generates exhaust emissions in the form of NOx, PM10, PM2.5, POC, CO and SO2. In addition, off-
road vehicles, on-road vehicles and construction equipment traveling over unpaved surfaces or 
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other earth-moving activities, such as grading and paving, would generate fugitive dust 
emissions in the form of PM10 and PM2.5. 

On-Site Construction 
On-site construction for the proposed Project includes activities at the Refinery, Avon MOT, 
Amorco MOT and Avon Rail Extension. Construction at the Refinery is estimated to last for 
approximately 22 months. Construction activities for the Avon MOT, Amorco MOT and Avon 
Rail Extension are expected to last 12 months, 6 weeks and 9 months, respectively. Operation of 
off-road equipment was assumed to be up to 8 hours/day and 6 days/week (or 24 days/month). 
Operation of on-road vehicles was determined based on the number of workers necessary to 
operate the off-road equipment each day, plus the movement of materials and maintenance of the 
construction site (e.g., cement trucks, dump trucks, water trucks). The number and length of 
daily trips for each type of vehicle was used to calculate the miles traveled per day.  

Emission factors for the off-road equipment came from the CARB OFF-ROAD 2017 – Orion 
emission inventory (CARB 2017a). Factors were selected for each equipment category, based on 
an average expected horsepower for each equipment category, with operation during the 
anticipated construction period from 2022 to 2024. Equipment load factors and horsepower were 
based on Appendix D of the CalEEMod User’s Guide (CAPCOA 2017). Emission factors from 
the 2022 – 2024 period were averaged to result in a composite emission factor for each vehicle 
and off-road equipment category considered. 

Emission factors for the on-road vehicles were obtained from the CARB EMFAC2017 emission 
inventory (CARB 2017b). Factors were selected based on the vehicle class and operation in the 
BAAQMD jurisdiction and were aggregated for all potential engine model years that could be in 
use during the anticipated construction period between 2022 and 2024. Dust entrainment 
emissions from on-road vehicles traveling on paved roads were calculated using U.S. EPA’s 
Compilation of Air Pollutant Emission Factors (AP-42), Section 13.2.1, Equation 1. 

Fugitive dust emissions associated with material movement were calculated using an 88-week 
construction period and 6 construction work days per week with the exception of bulldozers, 
which were assumed to be used over a 90-day period. The amounts of material handled were 
provided by Marathon and the grading miles were estimated using the approach in the 
CalEEMod User’s Guide, February 2011, Appendix A, Section 4.3 (CAPCOA 2013). Emission 
factors for grading and bulldozing were obtained from U.S. EPA’s Compilation of Air Pollutant 
Emission Factors (AP-42), Section 11.9 (U.S. EPA).  

Emissions from offgassing during asphalt paving were based on the area being paved and 
emission factors from CalEEMod User’s Guide, Section 4.8 (CAPCOA 2017). Emissions from 
offgassing when applying architectural coatings were based on the gallons of coatings to be 
applied and emission factors from CalEEMod User’s Guide, Section 4.7 (CAPCOA 2017). 

Daily emissions from off-road and on-road diesel construction equipment were calculated for 
each month and then averaged to obtain the daily average emissions for the construction period. 
Total emissions associated with material movement, asphalt paving and application of 
architectural coatings were divided by the number of days in the construction period to obtain the 
average daily emissions. 
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Off-Site Construction 
Construction of new equipment or changes to existing equipment would be required at off-site 
locations within the BAAQMD and SJVAPCD and is expected to last 8 months 1 week and 15 
months 3 weeks, respectively. Off-site construction emissions were calculated separately for 
BAAMQD and SJVAPCD locations. As detailed in Air Quality and GHG Technical Analysis, 
(ALG and Barr 2021a) off-site construction would include installation of small natural gas-fired 
heaters, piping components, renewable feedstock storage tanks and unloading/loading racks to 
transfer the materials from/to rail or vessels. The same emission calculation methodology as that 
used for on-site construction was used for off-site construction. 

Refer to Appendix E of the Air Quality and GHG Technical Analysis (ALG and Barr 2021a) for 
detailed emissions calculations for both on-site and off-site construction activities. 

Operational Emissions 
Operation of the Project would result in emissions from stationary sources located both on and 
off Site. There would also be emissions from mobile sources that transport raw materials and 
finished product and are used for employee commutes. Refer to Appendix A of the Air Quality 
and GHG Technical Analysis (ALG and Barr 2021a) and the Application for Authority to 
Construct and Title V Operating Permit Amendment (ALG and Barr 2020) for detailed emission 
calculations. A summary of the methods and references used to estimate emissions is presented 
below.  

On-Site Stationary Sources 
On-site stationary sources that are part of this Project are the Refinery, Avon MOT and Amorco 
MOT. Current terminal operations for petroleum-based materials will continue, but will be 
limited to storage and transfer only. The refinery will no longer process crude petroleum. 
Emissions units impacted by this Project include new sources, modified sources and existing 
sources. Pre-Project emissions were calculated based on a 5-year baseline period from October 
2015 through September 2020 using the same methodologies used to prepare the annual 
emission inventory required per BAAQMD Regulation 12, Rule 15.  

New emission units include the sour water stripper offgas thermal oxidizer, fugitive emissions 
components (valves, pumps, compressors, connectors, etc.) added to existing process units and a 
Stage 1 wastewater treatment unit. Emissions from new sources are estimated based on the 
potential to emit and pre-Project emissions of zero. Emissions for the thermal oxidizer were 
calculated using emission factors provided by the manufacturer or U.S. EPA’s AP-42 (U.S. 
EPA). A mass balance approach was used to estimate SO2 emissions. Fugitive equipment leaks 
were estimated using component counts, emission factors and process stream composition data. 
Emissions from the Stage 1 wastewater treatment unit were calculated using the Toxchem 
wastewater treatment air emission estimation software (Hydromantis 2019). 

Existing emission units include those that are physically changed or undergo a change in the 
method of operations as well as units that would realize a change in utilization (process 
throughput) or be shutdown. Emission units that are unaffected by this Project (e.g., firewater 
pumps) are not included in the pre-Project and post-Project emissions. The change in emissions 
for existing sources would be a decrease or increase depending on the specific piece of 
equipment. Post-Project emissions for modified equipment is based on the potential to emit. 
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Modified equipment includes storage tanks and wastewater treatment equipment. Emissions for 
storage tanks were based on permit limits or the equations in AP-42 Section 7.1 (U.S. EPA). 
Emissions from the wastewater treatment equipment were calculated using the Toxchem 
wastewater treatment air emission estimation software (Hydromantis 2019). 

Sources that would experience a change in utilization include the hydrogen plant and stationary 
combustion units (process heaters). Post-Project emissions are based on anticipated future 
operations. Previous stack test results were used to estimate POC emissions from the hydrogen 
plant. Emissions for the process heaters were calculated by applying emission factors to the 
projected actual firing rate of each heater. Emission factors vary by process heater and pollutant 
and are based on emission limits, manufacturer data, stack testing or U.S. EPA emission factors. 

Several existing sources would be shut down including the catalytic reforming unit, fluid 
catalytic cracking unit and sulfur recovery unit as well as select cooling towers, equipment leak 
sources, fugitive dust sources, stationary combustion units, storage tanks and wastewater units. 
The post-Project emissions for sources being shut down is zero. The complete list of equipment 
to be shutdown is provided in Table 3.3-1 above. 

Off-Site Stationary Sources 
New equipment or changes to existing equipment would be required at off-site terminals located 
in both the BAAQMD and SJVAPCD jurisdiction. Sources of emissions at the off-site terminals 
would include small natural gas-fired heaters, piping components, renewable feedstock storage 
tanks and unloading/loading racks to transfer the materials from/to rail or vessels. Emissions 
from the heater were based on the methodology used for similar heaters in the ATC permit 
application for the Project. The heater was assumed to have a heat input rating of 10.0 million 
British Thermal Units per hour, and emissions were estimated using a combination of AP-42 
emission factors, anticipated Best Available Control Technology (BACT) limits (for NOx and 
CO emissions), and engineering estimates. Emissions for the off-site storage tank were estimated 
based on the renewable feedstock properties defined for the Project feedstock tanks and the same 
number of turnovers as the renewable feedstock tanks at the Martinez Refinery location. A 
storage tank size of 30,000 barrels was assumed. Emissions from piping components were 
estimated following BAAQMD fugitive emissions calculation procedures (CAPCOA 1995). 
Loading/unloading emissions were calculated using equations from AP-42 Section 5.2 
(U.S. EPA). 

In addition, there would be increased emissions from the reformer furnace at the neighboring Air 
Products facility that would provide hydrogen to the Marathon Refinery. Emission estimates are 
based on stack test data, monitoring data, and emission factors shown in Table A.2-5 of the Air 
Quality and GHG Technical Analysis (ALG and Barr 2021a). 

Mobile Sources 
Mobile sources used to transport raw materials and finished product include trucks, rail and 
marine vessels. Pre-Project emissions for trucking, rail operations and employee commutes are 
based on average activity level that occurred during the 5-year baseline period. Pre-Project 
emissions from the Amorco MOT vessel operations are based on the level of activity and 
emissions presented in the Final Environmental Impact Report for the Tesoro Amorco Marine 
Oil Terminal Lease Consideration (CSLC 2014). The pre-Project emissions from the Avon MOT 
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vessel operations are based on the Final Environmental Impact Report for the Tesoro Avon 
Marine Oil Terminal Lease Consideration (CSLC 2015). Refer to Appendix B of the Air Quality 
and GHG Technical Analysis (ALG and Barr 2021a) for detailed pre- and post-Project emission 
calculations. 

Truck emissions were calculated using emission factors from the EMFAC2017 Web Database 
(V1.0.3) for the T7 Tractor truck type heavy-duty vehicles (CARB 2017b). Truck mileage was 
estimated using known locations for receipt and delivery of materials and assuming trucks travel 
primarily via freeways. Truck transport can occur on Site, within the BAAQMD, or within 
California as follows: 

• On-Site: movement of trucks through the facility to support renewable fuels processing; 

• BAAQMD: movement of trucks outside facility boundaries, within the BAAQMD; 

• California: total movement of trucks outside facility boundaries, inclusive of all air 
districts within the state of California.  

Railcars would be used to transport commodities over longer distances than transport by truck. 
Similar to truck transport, railcar transport would also occur on Site, within the BAAQMD and 
within California. Railcar transport would also be used for long-haul transport outside California. 
While the number of railcars required to transport materials is expected to increase as a result of 
this project, the railcar miles may decrease since some railcars will travel to Stockton where the 
contents will be transferred to barges. Train route locations, mileage and number of railcars 
needed were estimated for each commodity being transported and, to be conservative, emissions 
were estimated based on line-haul locomotives which are the largest category of locomotives. Up 
to four line-haul duty locomotives per train were assumed, and each locomotive was assumed to 
be rated at 4,400 brake horsepower (bhp). 

The facility owns the switch car engine which is equipped with a Tier 3 engine. Emissions from 
switch cars used at the Avon rail spur were calculated using the emission factors for Tier 3 
Switch Duty-Cycle locomotives in Locomotives: Exhaust Emission Standards (EPA 2016). 
Typically, railcar switching occurs up to four times a day with each switch taking roughly 30 
minutes to complete. 

Emissions from on-site rail operation and rail travel within the BAAQMD and 10 other air 
district jurisdictions were calculated. The facility does not own the locomotives associated with 
offsite rail travel and baseline and post-project emissions are based on the average of emission 
factors for years 2022 to 2024. This is a conservative approach and does not take credit for future 
U.S. EPA-mandated emission reductions from locomotive operations that would be implemented 
by the owners of the locomotives. Refer to Tables B-4 through B-6 in Appendix B of the Air 
Quality and GHG Technical Analysis (ALG and Barr 2021a) for additional details regarding 
calculating emissions from rail cars. 

Marine tankers and barges are also used to transport feedstocks and products to and from the 
facility. The Avon and Amorco MOTs are used for docking and loading/unloading of materials. 
Overall, the number of vessel calls at the Amorco MOT is expected to decrease, and the number 
of vessel calls at the Avon MOT is expected to increase compared to past actual operations. 
However, this Project does not change the unloading/loading capacities of these two MOTs.  
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Barges may be used to transport feedstocks from third party terminals. The specific terminals 
have not yet been identified. To be conservative shipping distances were based on use of 
Stockton terminals which would be the farthest location from the Avon and Amorco terminals. 
Therefore, emissions from marine vessels would occur in both the BAAQMD and SJVAPCD 
jurisdictions. Emissions were estimated based on the use of articulated tug/barges (ATB) or 
traditional barge operations with up to two barges in tow. Activities associated with barge 
emissions include transit, maneuvering, hoteling, boiler operations, and tug operations. 

Ocean-going vessels would be used for delivery of some feedstocks and transport of finished 
products. The vessel type used for estimating emissions is a HandyMax Tanker and there would 
be 40 round trips per year from the Amorco Terminal and 36 round trips per year from the Avon 
Terminal. Activities included in the emission estimates include escort tug operations, hoteling, 
transit, and maneuvering. Refer to Section 3.2.3 of the Air Quality and GHG Technical Analysis 
(ALG and Barr 2021a) for additional details regarding travel distances, type and size of marine 
vessels. Refer to Tables B-7 through B-12 in Appendix B of the Air Quality and GHG Technical 
Analysis (ALG and Barr 2021a) for details regarding the emission factors, load factors and 
emission calculation methods.  

Pre-Project emissions due to employee commutes are based on 520 employees traveling an 
average of 20 miles each way. Post-Project employment is estimated to decrease to 110 
employees traveling the same distance of 20 miles each way. Emissions associated with 
employee transportation have been calculated using EMFAC2017 Web Database (V1.0.3) 
(CARB 2017b) assuming half the employees drive a standard light-duty passenger vehicle, with 
the other half driving a light-duty truck. 

Air Dispersion Model 
Air dispersion modeling analysis was performed per the BAAQMD Health Risk Assessment 
Protocol (BAAQMD 2020) and CEQA Air Quality Guidelines (BAAQMD 2017). The modeling 
was performed using the American Meteorological Society/Environmental Protection Agency 
Regulatory Model (AERMOD [Version 21112, U.S. EPA 2021]), and the results were used to 
prepare HRAs for toxic air contaminants and predict ambient air concentrations of fine 
particulate matter (PM2.5). The Hot Spots Analysis & Reporting Program (HARP) tool for risk 
assessments (Version 21081) was used to calculate cancer, chronic, and acute risk (CARB 2021). 

AERMOD simulates the atmospheric transport and dilution of emissions from Project sources. 
This mathematical model estimates dilution of emissions by diffusion and turbulent mixing with 
ambient air as the emissions travel downwind from a source. AERMOD can predict the resulting 
concentrations at specified locations of interest (commonly referred to as receptors). The model 
is capable of predicting impacts from any combination of point, area, and volume sources in 
terrain ranging from flat to complex. 

Refer to Appendix C of the Air Quality and GHG Technical Analysis (ALG and Barr 2021a) for 
details regarding the selection of terrain parameters, building downwash, meteorological data 
and receptor selection and spacing. 
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3.3.3.2 Health Risk Assessment 
HRAs were performed for both construction and operation of the proposed Project in addition to 
cumulative impacts. The HRAs estimated cancer and non-cancer chronic and acute risk from 
toxic air contaminants. Risk values were estimated using the HARP risk assessment tool 
(Version 21081) (CARB 2021) and were calculated at each fenceline, grid and sensitive receptor 
included in the AERMOD analysis. Refer to Appendix C of the Air Quality and GHG Technical 
Analysis (ALG and Barr 2021a) for details regarding the HRA calculations and the AERMOD 
modeling. 
 
Construction 
The HRA for construction activities was based on emissions from on-road and off-road diesel-
fired equipment. Off-road diesel equipment includes lifts, air compressors, cranes, forklifts, 
generators and tractors. On-road diesel vehicles include pickup trucks, cement trucks, dump 
trucks and water trucks. Off-road equipment was modeled as area sources, with a single area 
source encompassing construction activity. On-road vehicles were modeled as line sources 
located along roads where travel is expected. 

DPM was the only pollutant modeled. As no acute health risk assessment values have been 
developed for DPM, only cancer and chronic risk were evaluated. DPM emissions were 
estimated by assuming they were equal to PM10 emissions.  

Construction activities at the Refinery were estimated to occur over a 22-month duration. A 3-
month duration was assumed for construction activities at the Avon and Amorco MOTs. 
Construction equipment is expected to operate intermittently during each day of construction. 
Construction emission sources were assumed to operate an average of 8 hours per day during any 
24-hour period. Due to the different construction durations, separate model runs were performed 
for the facility and terminal sources, and results were added together.  

Operation 
The HRA for operation of the proposed Project was based on emissions from stationary sources 
(Refinery and MOTs) and on-site mobile sources. For the cancer and chronic risk evaluation, the 
impact was determined by subtracting pre-Project risk modeling results from post-Project risk 
modeling results at off-site receptors. This methodology was used to evaluate the impact of the 
Project itself and to determine if the Project increased or reduced off-site risk. Since the Project 
reduced off-site risk at all receptors, it was not necessary to calculate the risk on a source-by 
source basis. 

Acute risk was based on post-Project emissions only. The maximum acute risk at any receptor 
could occur under different meteorological conditions for the pre-Project and the post-Project 
scenarios; therefore, subtracting pre-Project maximum acute risk from post-Project maximum 
acute risk could provide inaccurate estimates of the increase (or decrease) in risk. Therefore, a 
conservative approach of only considering post-Project emissions was taken. Note that 
employees at the Air Products facility were not identified as offsite workplace receptors since the 
Air Products facility is located within the boundaries of the Marathon facility. 

Pre-Project sources included all equipment associated with the Project, including those that 
would be shut down, equipment that would be physically changed and equipment that would 
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undergo a change in the method of operation. Post-Project sources included all new sources, 
equipment that would be physically changed and equipment that would undergo a change in the 
method of operation. Mobile sources of DPM, along with ship hoteling at the Avon and Amorco 
wharfs, were also included. Stationary and mobile sources were assumed to emit 24 hours per 
day and 7 days per week. Hourly emission rates were calculated by dividing annual emission 
rates by 8,760 hours per year. 

3.3.3.3 Cumulative 
A cumulative impact analysis was completed for the proposed Project. The Project-generated 
PM2.5

 
emissions and risk estimates were combined with the values from other non-Project-related 

emission sources within a 1,000-foot radius of the Project’s fence. Since the Project reduced 
health risk and PM2.5 concentrations at all receptors within a 1,000-foot radius, it was not 
necessary to extend the impact radius. 

Source-by-source PM2.5
 
emissions from the Project are provided in Appendix A-1 of the Air 

Quality and GHG Technical Analysis (ALG and Barr 2021a). The BAAQMD provided mobile 
source cancer risk and PM2.5 concentration data for highways, major streets and rail lines. No 
additional high-volume roadways (over 10,000 average annual daily traffic) within 1,000 feet of 
the Project were identified. The BAAQMD also provided cancer risk, chronic risk and PM2.5 
concentration data for stationary sources within 1,000 feet of the facility. Refer to the CEQA 
Cumulative Impact Analysis report (ALG and Barr 2021b) for a list of sources included in the 
risk assessment and additional details regarding the HRA methodology. 

3.3.3.4 Significance Criteria 
For the purposes of this analysis, the Project was considered to have a significant impact 
requiring mitigation if it would: 

• Conflict with or obstruct implementation of the applicable air quality plan.  

• Result in a cumulatively considerable net increase of any criteria pollutant for which the 
Project region is non-attainment under an applicable federal or state ambient air quality 
standard. 

• Expose sensitive receptors to substantial pollutant concentrations. 

• Result in other emissions (such as those leading to odors) adversely affecting a 
substantial number of people. 

3.3.4 Impacts and Mitigation Measures 

Impact AQ-1: Construction emissions or health risk below the thresholds of significance 
identified in the BAAQMD CEQA Guidelines. (Less than Significant) 

Construction of the proposed Project would generate emissions from construction equipment and 
(POC, NOx, PM10/PM2.5) and fugitive dust from material handling and vehicle traffic. See Table 
3.3-9 below for a comparison of the average daily unmitigated on-site construction-related 
emissions to the BAAQMD CEQA thresholds. The on-site construction emissions are estimated 
to be less than the significance thresholds. 
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Table 3.3-9: Summary Total Daily On-Site Construction Emissions (lbs./day) 

Project Source NOx SO2 CO POC PM10 PM 2.5 

Martinez Renewable Fuels 43.67 0.19 758.4
6 42.50 11.60 4.37 

Avon Rail Extension 0.68 0.00 1.43 0.14 0.25 0.11 

Avon Marine Oil Terminal 
Piping Upgrades 0.41 0.00 3.55 0.94 0.09 0.02 

Amorco Marine Oil Terminal 
Fender Upgrades 0.73 0.00 3.17 3.57 0.10 0.04 

On-Site Construction Total 45.49 0.20 766.6
2 47.16 12.05 4.54 

BAAQMD CEQA Threshold 54 NA NA 54 82 82 

Source: Marathon Petroleum Corporation, 2021 

 
Off-site construction emissions would occur within the BAAQMD and SJVAPCD jurisdictions. 
See Table 3.3-10 and Table 3.3-11 below, which compare the average daily unmitigated off-site 
emissions to the BAAQMD and SJVAPCD significance thresholds, respectively. Off-site 
construction emissions are below the CEQA significance thresholds. 

Table 3.3.10: Summary of Off-Site Total Annual Construction Emissions in BAAQMD 
(tons/year) 

Source NOx SO2 CO POC PM 10 PM 2.5 

Off-Site BAAQMD Terminal 7.35 0.03 11.91 0.70 2.02 0.43 

Off-Site Construction Total 7.35 0.03 11.91 0.70 2.02 0.43 

BAAQMD CEQA Threshold 54 NA NA 54 82 82 

Source: Marathon Petroleum Corporation, 2021 

 
Table 3.3-11: Summary of Off-Site Total Annual Construction Emissions in SJVAPCD 
(tons/year) 

Source NOx SO2 CO POC PM10 PM2.5 

Off-Site SJVAPCD Terminal 5.31 0.02 3.21 0.62 1.54 0.50 

SJVAPCD Construction Total 5.31 0.02 3.21 0.62 1.54 0.50 

SJVAPCD CEQA Threshold 10 27 100 10 15 15 

Source: Marathon Petroleum Corporation, 2021 
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Tables 3.3.10 and 3.3-11 show total on-site and off-site emissions from construction sites located 
within the BAAQMD jurisdiction. Total emissions are also below the BAAQMD CEQA 
thresholds. 
 
Table 3.3-12: Summary of Total Daily Construction Emissions in BAAQMD (lbs./day) 

Source NOx SO2 CO POC PM10 PM2.5 

On-Site Construction 45.49 0.20 766.62 47.16 12.05 4.54 

Off-Site Construction 7.35 0.03 11.91 0.70 2.02 0.43 

Construction Total 52.84 0.23 778.53 47.86 14.06 4.97 

BAAQMD CEQA Threshold 54 NA NA 54 82 82 

Unmitigated construction-related health risk from the proposed Project (see Table 3.3-12) would 
result in risk levels below the BAAQMD’s thresholds of significance. 

 
Table 3.3-13: Summary of Results at Maximally Exposed Offsite Receptors, 
Construction Sources 

Location Risk/HI Value BAAQMD CEQA 
Threshold 

Cancer Risk (Per Million)     

Residential receptor 2.65 10 

Offsite workplace receptor 0.04 10 

Sensitive Receptor 0.70 10 
Chronic Hazard Index 

  

Residential receptor 0.0015 1.0 

Offsite workplace receptor 0.0015 1.0 

Sensitive Receptor 0.0004 1.0 
 
The impact of construction emissions is less than significant before mitigation. The impact will 
be further reduced with implementation of Basic Construction Measures described in 
BAAQMD’s CEQA Air Quality Guidelines (BAAQMD 2017) and Best Management Practices 
(BMP) described below. 

Mitigation Measure AQ-1a: Implement BAAQMD Basic Construction Measures. 

The permittee shall implement the following measures during construction of the Project: 
• All exposed surfaces (e.g., parking areas, staging areas, soil piles, graded areas and 

unpaved access roads) shall be watered two times per day.  
• All haul trucks transporting soil, sand or other loose material off-site shall be covered.  
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• All visible mud or dirt track-out onto adjacent public roads shall be removed using 
wet power vacuum street sweepers at least once per day. The use of dry power 
sweeping is prohibited.  

• All vehicle speeds on unpaved roads shall be limited to 15 miles per hour.  
• All roadways, driveways and sidewalks to be paved shall be completed as soon as 

possible. Building pads shall be laid as soon as possible after grading unless seeding 
or soil binders are used.  

• Idling times shall be minimized either by shutting equipment off when not in use or 
reducing the maximum idling time to 5 minutes (as required by the California 
airborne toxics control measure Title 13, Section 2485 of California Code of 
Regulations). Clear signage shall be provided for construction workers at all access 
points.  

• All construction equipment shall be maintained and properly tuned in accordance 
with manufacturer’s specifications. All equipment shall be checked by a certified 
mechanic and determined to be running in proper condition prior to operation.  

• Post a publicly visible sign with the telephone number and person to contact at the 
Lead Agency regarding dust complaints. This person shall respond and take 
corrective action within 48 hours. The Air District’s phone number shall also be 
visible to ensure compliance with applicable regulations.  

 
Mitigation Measure AQ-1b: Implement best management practices for construction 
activities. 
 
The following air emissions reduction BMPs shall be implemented to the maximum 
extent practicable by the applicant and construction contractors. The measures shall be 
included as recommended practices incorporated into all construction contracts related to 
the Project. 

• Provide the necessary infrastructure to support the zero and near-zero emission 
technology vehicles and equipment that will be operating on-site. Necessary 
infrastructure may include the physical (e.g., needed footprint), energy, and 
fueling infrastructure for construction equipment, on-site vehicles, and medium-
heavy and heavy-heavy duty trucks.  

• Portable equipment used during construction should be powered by electricity 
from the grid or onsite renewable sources, instead of diesel-powered generators.  

• All off-road diesel-powered equipment used during construction shall be 
equipped with Tier 4 or cleaner engines, except for specialized construction 
equipment in which Tier 4 engines are not available. In place of Tier 4 engines, 
off-road equipment can incorporate retrofits such that emission reductions 
achieved equal or exceed that of a Tier 4 engine.  

• All off-road equipment with a power rating below 19 kilowatts (e.g., plate 
compactors, pressure washers), used during project construction shall be battery 
powered.  

• All heavy-duty trucks entering the construction site, during the grading and 
building construction phases shall be model year 2014 or later, to the maximum 
extent practicable. All heavy-duty haul trucks shall also meet CARB's lowest 
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optional low-NOx standard starting in the year 2022, to the maximum extent 
practicable.  

 
Significance after Mitigation: Less than Significant. 
 

Impact AQ-2: Operations emissions in excess of the thresholds of significance. 
(Significant and Unavoidable)  
 

Tables 3.3-13 and 3.3-14 below provide a summary of the change in average daily and maximum 
annual emissions, respectively, from operation of the proposed Project. Appendix A and 
Appendix B of the Air Quality and Greenhouse Technical Analysis (ALG and Barr July 2021a) 
provide post-project emissions from stationary and mobile sources, respectively. Table 3.3-15 
below shows the total change in emissions from on-site and off-site stationary sources and 
mobile sources are below the BAAQMD CEQA significance threshold without mitigation 
measures.  

Emissions from tugs and barges in the SJVAPCD region will be further reduced with 
implementation of CARB’s Commercial Harbor Craft regulation (CARB 2021). This regulation 
would take effect beginning in 2023 and will require harbor craft engines to meet Tier 3 or Tier 4 
standards. 

 

Table 3.3-14: Summary Total Project Daily Emission Changes (lbs./day) 

 Source NOx SO2 CO POC PM10 PM2.5 

B
A

A
Q

M
D

 

Stationary 
Source -1,783.93 -1,375.75 -3,354.26 -6,849.98 -1,212.47 -1,173.07 

Mobile 
Source -1,336.59 -2,197.32 -41.89 -84.03 -160.82 -57.40 

Off-Site 
Stationary 
Sources 

52.94 16.90 10.57 6.14 1.81 1.81 

Project 
Total -3,067.58 -3,556.16 -3,385.58 -6,927.86 -1,371.47 -1,228.67 

BAAQMD 
CEQA 
Threshold 

54 NA NA 54 82 54 

Source: Marathon Petroleum Corporation, 2021 
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Table 3.3-15: Summary Total Project Annual Emission Changes (tons/year) 

 Source NOx SO 2 CO POC PM10 PM2.5 

B
A

A
Q

M
D

  

Stationary Source -304.89 -254.47 -592.75 -80.44 -220.27 -213.08 

Mobile Source -243.85 -401.00 -6.91 -15.31 -28.79 -10.39 

Off-Site Stationary 
Sources 9.66 3.08 1.93 1.12 0.33 0.33 

Project Total -539.08 -652.39 -597.73 -94.63 -248.73 -223.14 

BAAQMD CEQA 
Threshold 10 NA NA 10 NA NA 

SJVA
PC

D
 

Stationary Source       

Mobile Source 26.273 0.0375 17.363 2.758 0.948 0.948 

Off-Site Stationary 
Sources 

0.53  1.23  9.91  7.07  0.33  0.33  

Project Total       

SJVAPCD CEQA 
Threshold 

10 27 100 10 15 15 

Source: Marathon Petroleum Corporation, 2021 

 
The potential impact of mobile source emissions on localized CO concentrations was evaluated 
in accordance with Section 3.3 of the BAAQMD CEQA Air Quality Guidelines (BAAQMD 
2017). A proposed Project would result in a less-than-significant impact if the following criteria 
are met: 

• The Project is consistent with an applicable congestion management program 
established by the county congestion management agency for designated roads or 
highways, regional transportation plan and local congestion management agency 
plans. 

• The Project traffic would not increase traffic volumes at affected intersections to 
more than 44,000 vehicles per hour. 

• The Project traffic would not increase traffic volumes at affected intersections to 
more than 24,000 vehicles per hour where vertical and/or horizontal mixing is 
substantially limited (e.g., tunnel, parking garage, bridge underpass, natural or 
urban street canyon, below-grade roadway). 

Truck transportation is anticipated to decrease as a result of this Project, and employee 
transportation is expected to decrease due to a reduction in the number of employees. As such, 
the Project would not result in additional localized CO emissions from vehicular traffic.  

Emissions from rail traffic would occur in eleven Air District jurisdictions, including the 
BAAQMD. Table 3.3-16 shows the change in emissions for each air affected air district along 
with their respective CEQA significance thresholds. Emissions in the BAAQMD and other Air 
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Districts would decrease or be below the respective significance threshold except for the hourly 
NOx emissions in Placer County.  
 
Table 3.3-16: Rail Transport Emissions by Air District 

 Daily Emissions  Annual Emissions  

Pollutant 
Significance 
Threshold 
(lb/day) 

Project 
Incremental 
Emissions 
(lb/day) 

Over 
Threshold? 

Significance 
Threshold 
(TPY) 

Project 
Incremental 
Emissions 
(TPY) 

Over 
Threshold? 

Bay Area Air Quality Management District 

NOx 54 -2.03 No 10 -0.38 No 

SO2 n/a 0 No n/a 0 No 

CO n/a -0.64 No n/a -0.12 No 

POC 54 -0.06 No 10 -0.01 No 

PM10 82 -0.04 No 15 -0.01 No 

PM2.5 54 -0.05 No 10 -0.01 No 

Mojave Desert Air Quality Management District 

NOx 137 -2.67 No 25 -0.49 No 

SO2 137 0.00 No 25 0.00 No 

CO 548 -0.85 No 100 -0.85 No 

POC 137 -0.08 No 25 -0.08 No 

PM10 82 -0.06 No 15 -0.06 No 

PM2.5 65 -0.05 No 12 -0.05 No 
Northern Sierra Air Quality Management District 

NOx 136 55.14 No n/a 10.06 No 

SO2 n/a 0.06 No n/a 0.06 No 

CO n/a 17.48 No n/a 17.48 No 

POC 136 1.73 No n/a 1.73 No 

PM10 136 1.23 No n/a 1.23 No 

PM2.5 n/a 1.13 No n/a 1.13 No 
Placer County Air Pollution Control District 

NOx 55 87.26 Yes n/a 15.92 No 

SO2 n/a 0.10 No n/a 0.10 No 
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Table 3.3-16: Rail Transport Emissions by Air District 

 Daily Emissions  Annual Emissions  

Pollutant 
Significance 
Threshold 
(lb/day) 

Project 
Incremental 
Emissions 
(lb/day) 

Over 
Threshold? 

Significance 
Threshold 
(TPY) 

Project 
Incremental 
Emissions 
(TPY) 

Over 
Threshold? 

CO n/a 27.66 No n/a 27.66 No 

POC 55 2.74 No n/a 2.74 No 

PM10 82 1.94 No n/a 1.94 No 

PM2.5 n/a 1.78 No n/a 1.78 No 
Sacramento Metropolitan Air Quality Management District 

NOx 65 30.90 No n/a 5.64 No 

SO2 n/a 0.04 No n/a 0.04 No 

CO n/a 9.79 No n/a 9.79 No 

POC 65 0.97 No n/a 0.97 No 

PM10 80 0.69 No 14.6 0.69 No 

PM2.5 82 0.63 No 15 0.63 No 
San Joaquin Valley Air Pollution Control District 

NOx n/a 4.14 No 10 0.76 No* 

SO2 n/a 0.00 No 27 0.00 No 

CO n/a 1.31 No 100 1.31 No 

POC n/a 0.13 No 10 0.13 No 

PM10 n/a 0.09 No 15 0.09 No 

PM2.5 n/a 0.08 No 15 0.08 No 
South Coast Air Quality Management District 

NOx 55 -3.50 No n/a -0.64 No 

SO2 150 0.00 No n/a 0.00 No 

CO 550 -1.11 No n/a -1.11 No 

POC 55 -0.11 No n/a -0.11 No 

PM10 150 -0.08 No n/a -0.08 No 
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Table 3.3-16: Rail Transport Emissions by Air District 

 Daily Emissions  Annual Emissions  

Pollutant 
Significance 
Threshold 
(lb/day) 

Project 
Incremental 
Emissions 
(lb/day) 

Over 
Threshold? 

Significance 
Threshold 
(TPY) 

Project 
Incremental 
Emissions 
(TPY) 

Over 
Threshold? 

PM2.5 55 -0.07 No n/a -0.07 No 
Yolo-Solano Air Quality Management District 

NOx n/a -0.15 No 10 -0.03 No 

SO2 n/a 0.00 No n/a 0.00 No 

CO n/a -0.05 No n/a -0.05 No 

POC n/a 0.00 No 10 0.00 No 

PM10 80 0.00 No n/a 0.00 No 

PM2.5 n/a 0.00 No n/a 0.00 No 

* Annual NOx emissions in the SJVAPCD region would exceed the 10 tpy threshold when considering rail and marine vessel 
emissions, as discussed below. 

Sources: Marathon Petroleum Corporation, 2021; TRC Solutions, 2021 
 
The NOx emissions from marine vessels (tugs and barges) and rail traffic in the SJVAPCD 
region are estimated to be 27.06 tpy which would exceed the SJVAPCD CEQA threshold of 10 
tpy, with a majority (26.3 tpy) from marine vessels Emissions of other pollutants would be below 
their respective significance thresholds (refer to Table B-9b, Appendix B of the Air Quality and 
GHG Technical Analysis [ALG and Barr 2021a]). The NOx emissions would be further reduced 
with implementation of CARB’s Commercial Harbor Craft regulation (CARB 2021). This 
regulation would take effect beginning in 2023 and will require harbor craft engines to meet Tier 
3 or Tier 4 standards. As shown in Table 3.3-16, the overall project will decrease NOx emissions 
by over 500 tpy. The majority of the emission reductions would take place in the BAAQMD. 
However, it is well known that Bay Area emissions are transported to the San Joaquin Valley 
and contribute to air quality standard violations in that region (CARB 2001). Therefore, a 
substantial reduction in NOx emissions in the Bay Area would have a positive effect on air 
quality in the San Joaquin Valley. 

The Project would result in emission reductions of all criteria air pollutants from both 
stationary and mobile sources. Emissions from operation of the Project would be below 
the BAAQMD CEQA significance thresholds and there would be no impact on localized 
CO concentrations. As noted above, NOx emissions from rail traffic in Placer County and 
marine vessels in the SJVAPCD would exceed significance thresholds. Therefore, the 
impact would be significant and unavoidable.  
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Impact AQ-3: Health risk from Project operations in excess of the thresholds of 
significance identified in the BAAQMD CEQA Guidelines. (Less than significant ) 

Table 3.3-17 below shows the maximum Project-related increase in health risk for residential, 
off-site workplace and sensitive receptors. The analysis included both stationary and mobile 
sources. The cancer and chronic risks are negative indicating a reduction in risk at all modeled 
receptors. The Project-related increase in acute risk is less than the BAAQMD CEQA threshold 
for all health risk categories.  

 
Table 3.3-17: Summary of Results at Maximally Exposed Offsite Receptors, 
Operational Sources 

Location Risk/HI Value BAAQMD CEQA 
Threshold 

Cancer Risk (Per Million)   

Point of maximum impact -0.55 10 

Chronic Hazard Index   

Point of maximum impact -0.00220 1.0 

Acute Hazard Index   

Point of maximum impact 0.336 1.0 

Residential receptor 0.097 1.0 

Offsite workplace receptor 0.107 1.0 

Sensitive Receptor 0.074 1.0 

Sources: Marathon Refinery, 2021; Contra Costa County, 2021. 

 

The impact of the Project on ambient PM2.5 concentration was also evaluated by subtracting post-
Project annual average PM2.5 concentrations from pre-Project annual average PM2.5 
concentrations. The PM2.5 concentrations for all receptors were greater for the pre-Project case. 
Therefore, there was a reduction in health risk associated with exposure to PM2.5 emissions. It 
should also be noted that the highest average PM2.5 concentration when only considering post-
Project emissions was 0.12 micrograms per cubic meter (ug/m3), which is below the BAAQMD 
CEQA significance threshold of 0.3 ug/m3. 
 
The health risk from Project operations is less than significant and no mitigation is required. 
 

Mitigation Measure: No mitigation would be required. 
 

Impact AQ-4: Cumulative criteria pollutant health risk in excess of the thresholds of 
significance identified in the BAAQMD CEQA Guidelines. (Significant and 
Unavoidable) 
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See Table 3.3-18 for the results of the cumulative health risk assessment for cancer risk, chronic 
non-cancer risk and exposure to PM 2.5 emissions. The health risk assessment included both 
stationary and mobile sources from the Project and sources within 1,000 feet of the Project site. 

Table 3.3-18: Cumulative Health Risk Assessment Results 

Location 
Risk/HI 
Value/Concentration 

BAAQMD CEQA 
Threshold 

Cancer Risk (per million) 

Point of maximum impact - 
resident 

89.7 100 

Point of maximum impact - worker 93.1 100 

 Chronic Hazard Index 

Point of maximum impact 0.46 10.0 

 Annual Average P 2.5 Concentration (ug/m3) 

Point of maximum impact - 
resident 

1.3 0.8 

Point of maximum impact - worker 27.9 0.8 

Source: Marathon Refinery, 2021 

 
The maximum cancer risk for both resident and worker receptors is less than the significance 
threshold of 100 in one million. The cancer risk was highest in the immediate vicinity of 
highways, and most of the risk was due to mobile source emissions. The chronic risk hazard 
index is less than 10.0 at all receptor locations. Cumulative cancer and chronic risk of the 
proposed Project is less than significant and no mitigation is required. 

The maximum annual average PM2.5 concentration at both residential and worker receptors 
exceeded the significance threshold of 0.8 ug/m3. PM2.5 concentrations were highest in the 
immediate vicinity of highways and around the cement and aggregate materials handling 
operations located to the southwest of the facility. The highest residential receptor was located 
immediately adjacent to Interstate Highway 680, and nearly all PM2.5 at that receptor was due to 
highway mobile source emissions. The highest worker receptor was at the Valley Relocation & 
Storage Moving Company located across Highway 4 from the cement and aggregate materials 
handling operations. Over 95 percent of the PM2.5 at this receptor was from the two materials 
handling operations. The impact at other residential and worker receptors was below the 
threshold of 0.8 µg/m3. It is important to note that Project PM2.5 concentrations are negative (pre-
Project PM2.5 concentrations exceed post-Project PM2.5 concentrations); therefore, 
implementation of this Project would reduce overall PM2.5 concentrations.  

Emissions from the non-Project sources surrounding the facility result in PM2.5 concentrations 
that are above the significance threshold. Additional emissions reductions from non-Project 
sources would be required to reduce the PM2.5 concentration to below the significance threshold. 
Reductions from other sources are outside the purview of this Project; therefore, the impact on 
cumulative PM2.5 concentration is significant and unavoidable. 
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Impact AQ-5: Creation of objectionable odors (Potentially Significant) 
 
The primary source of odors from pre-Project operations are the treatment of sour gas streams, 
the Sulfur Recovery Unit (SRU), the Sulfuric Acid Plant (SAP), storage of crude oil and the 
wastewater treatment plant. The SRU,SAP, and crude oil storage would be shut down as part of 
this Project resulting in a reduction of odors.  

The wastewater treatment plant will be upgraded with a new Moving Bed Biological Reactor 
unit. Odors from wastewater are often created when treatment systems are under designed or 
there is poor control of operational variables. The new wastewater treatment plant will have an 
equalization tank to provide a consistent feed to the plant creating fewer process swings and 
better control of process operating limits. The controls for chemical addition and outfall would 
be automated with updated technology that is more reliable. The combination of these upgrades 
will result in reduced odor from the wastewater treatment plant. 

Potential new sources of odor are the storage of renewable feedstock, including tallow. In order 
to determine the level of potential odor and whether controls would be needed, Marathon visited 
three facilities where fat, oils, and grease were stored. Noticeable odors were not observed at 
these facilities and odor control technologies used at these sites were incorporated into the design 
for this Project. Odor management controls including carbon canisters, nitrogen blanketing of 
storage tanks and a vapor recovery system would be used to reduce odors from the storage tanks 
and loading and unloading activities.  

The renewable feedstocks would not be delivered via trucks; therefore, there would not be 
potential for odors from trucks traveling through nearby neighborhoods.  

These control measures would be incorporated into applicable permits issued by the BAAQMD. 
A third-party contractor would be used to conduct odor monitoring throughout the facility and 
surrounding community to evaluate the type and strength of any odors. There has been an 
average of two confirmed odor complaints over the last 3 years (BAAQMD 2021), which is less 
than the BAAQMD significance threshold of five confirmed odor complaints per year averaged 
over 3 years. Implementation of the above control measures and odor monitoring would prevent 
the creation of objectionable odors. Nevertheless, the potential for odors cannot be accurately 
predicted and therefore, the impact is potentially significant. Implementation of Mitigation 
Measure AQ-2 would reduce this impact to less than significant. 
 

Mitigation Measure AQ-2: During the construction phase of the Project, an operational 
Odor Management Plan (OMP) shall be developed and implemented upon 
commissioning of the renewable fuels processes, intended to become an integrated part of 
daily operations at the Facility and other sites, so as to prevent any objectionable offsite 
odors and effect diligent identification and remediation of any potential objectionable 
odors generated by the facility and associated sites. The plan shall outline equipment that 
is in place and procedures that facility personnel shall use to address odor issues, facility 
wide. The OMP shall include continuous evaluation of the overall system performance, 
identifying any trends to provide an opportunity for improvements to the plan, and 
updating the odor management and control strategies, as necessary. This plan shall be 
retained at the facility for County or other government agency inspection upon request. 
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• The following practices shall be included in the OMP to reduce the potential of 
objectionable odors from the storage of renewable feedstocks, operation of the 
wastewater treatment plant, and any other odor generating activity:  

o Develop operating procedures to inspect and evaluate the effectiveness of 
odor control equipment and operation of the wastewater treatment plant. 
Inspections conducted on a semi-annual basis.  

o If there are fewer than an average of five confirmed complaints per year 
during the first 3 years of operation, then the inspection frequency can be 
reduced to an annual basis.  

o If there are more than five complaints in any single year, then the 
application shall develop additional mitigation strategies in consultation 
with the BAAQMD.  

The Odor Management Plan shall be submitted to the Department of Conservation and 
Development for review and approval prior to commissioning of the renewable fuels 
process. 
 
Significance after Mitigation: Less than significant. 

 
Impact AQ-6: The Project conflicts with or obstructs implementation of applicable air 
quality plan. (Less than Significant) 

 
The BAAQMD CEQA significance thresholds for construction and operation are used to 
determine if the Project supports the goals of the BAAQMD 2017 CAP (BAAQMD 2017a). As 
shown in the previous sections, the Project’s impact would be below BAAQMD thresholds of 
significance, with the exception of the cumulative PM2.5 concentration impact which is 
unavoidable.  

A key element in the CAP control strategy is to decrease emissions of criteria and toxic air 
contaminants from stationary sources such as refineries. Due to the decrease in throughput and 
the shutdown of several emission units, the Project results in an overall reduction in emissions 
and supports the goals of the CAP. Feasible control measures for the Project would be evaluated 
by the BAAQMD and included in the Authority to Construct (ATC) permit. Compliance with the 
ATC permit and BAAQMD regulations specific to refinery operations would ensure that the 
Project does not conflict with the CAP. The shutdown of some process equipment such as the 
FCCU, SRU, and SAP is consistent with proposed stationary source measures SS1 (reduce 
secondary PM emissions at FCCUs), SS5 (reduce SO2 emissions from SRUs) and SS7 (reduce 
SO2 emissions from SAPs) described in the CAP. These and other CAP control measures are 
described in Table 3.3-19. 
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Table 3.3-19: 2017 CAP Control Measure Applicability 
2017 CAP Control Measure  Description of Control 

Measure  
Project’s Impact on Control 
Measure  

SS1 Fluid Catalytic Cracking at 
Refineries  

Establish emission limits to 
reduce secondary PM emissions 
from Fluid Catalytic Cracking 
Units (FCCUs).  

The Project would result in the 
shutdown of the FCCU 
eliminating emissions from the 
FCCU at the Martinez Refinery.  

SS2 Equipment Leaks  Reduce fugitive emissions or 
organic gases, including 
methane.  

The Project would eliminate 
crude oil refining and the related 
ROG emissions. Renewable 
feedstocks which contain 
essentially little to no ROG 
compounds, would be used 
instead. 

SS5 Sulfur Recovery Units  Consider amendments to 
achieve the lowest SO2 
emissions feasible at Sulfur 
Recovery Units (SRUs).  

The Project would result in the 
shutdown of the SRU eliminating 
emissions from the SRU at the 
Martinez Refinery.  

SS6 Refinery Fuel Gas  Consider amendments to reduce 
sulfur limits for RFG.  

Renewable feedstocks have 
little to no sulfur, so the Project 
would result in a decrease in 
sulfur compounds in the 
feedstock and would result in a 
reduction in sulfur in RFG 
generated at the Refinery.  

SS11 Petroleum Refining 
Facility-Wide Emission Limits  

Consider limiting facility-wide 
emissions of GHG, PM, NOx 
and SO2 from refineries.  

The project would result in a 
reduction of GHG, PM, NOx, 
and SO2 emissions from the 
Martinez Refinery.  

SS12 Petroleum Refining 
Climate Impacts Limit  

Limit facility-wide carbon 
intensity at petroleum refineries.  

The project would result in a 
reduction of GHG emissions 
from the Martinez Refinery.  

SS18 Basin-Wide Combustion 
Strategy  

Stabilize and reduce emissions 
of GHGs, criteria air pollutants 
and toxic emissions from 
stationary combustion sources.  

The project would result in a 
reduction of GHG, PM, NOx, 
SO2, and TAC emissions from 
the Martinez Refinery.  

SS20 New Source Review for 
Toxics  

Reduce public exposure to 
TACs from existing facilities  

The project would result in a 
reduction in TAC emissions from 
the refinery, reducing public 
exposure to TAC emissions.  

WR2 Support Water 
Conservation  

Develop a list of best practices 
to reduce water consumption 
and increase on-site water 
recycling  

The project would substantially 
reduce water use by the refinery 
by over 50%.  

FSM SS4 Methane Exemptions 
from wastewater regulation. 

Identify significant methane 
sources in the refinery 
wastewater collection systems 
to determine how these sources 
may be minimized or controlled.  

The Project would substantially 
reduce water use and 
wastewater generated by the 
refinery. Fossil fuels would be 
replaced with renewable 
feedstocks, decreasing potential 
GHG emissions.  
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The reduction in emissions and employee vehicle trips associated with the Project would support 
the air resources goals in the Contra Costa County General Plan (Contra Costa County 2010). 
The Project does not conflict with the air resources policies described in the General Plan nor 
conflict with or obstruct implementation of the applicable air quality plans, and the Project’s 
impact would be less than significant. 
 

Mitigation Measure: No mitigation would be required. 
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3.4 BIOLOGICAL RESOURCES 

This section describes the existing environment for biological resources and the regulatory 
setting for their management and protection. It also analyzes potential impacts on biological 
resources that would result with implementation of the Project and identifies mitigation measures 
necessary to reduce these impacts. 

Additional information on special-status plant and animal species and their potential to occur in 
the Project area, inclusive of the Refinery, marine oil terminals, and adjacent staging, access and 
work areas, is provided in Appendix BIO. Cumulative and growth-inducing impacts to biological 
resources are addressed in Chapter 4, Cumulative Impacts, and Chapter 6, Other CEQA 
Considerations. 

Guidelines and key sources of data used in the preparation of this section include the following: 

• Biological Technical Report, Martinez Renewable Fuels Project (ERM 2021). 
• Results of 2021 “California Ridgway’s (Clapper) Rail Survey,” Avon MOTEMS 

Compliance Project, Martinez, California (LSA 2021a). 
• Results of October 2020 Soft Bird’s-Beak Field Survey along the Avon Wharf 

Approachway (LSA 2021b). 
• California Department of Fish and Wildlife comment letter in response to the Martinez 

Refinery Renewable Fuels Project, Notice of Preparation of a Draft Environmental 
Impact Report, SCH No. 2021020289, Contra Costa County (CDFW 2021). 

• eBird (Cornell Lab of Ornithology 2021). 
• Tesoro Avon Marine Oil Terminal Lease Consideration Environmental Impact Report 

(TRC 2015). 
• Tesoro Amorco Marine Oil Terminal Lease Consideration Environmental Impact Report 

(TRC 2013). 
 
ERM performed a Site reconnaissance on April 8, 2021; LSA performed special-status plant 
surveys in October 2020, and protocol surveys for Ridgway’s rail were conducted between 
January 22 and March 31, 2021. 

3.4.1 Environmental Setting 

3.4.1.1 Regulatory and Policy Context 
Federal  

Federal Endangered Species Act 
Federal Endangered Species Act (ESA) (16 United States Code [USC] Sections 1531-1544) 
provisions protect federally listed threatened or endangered species and their habitats from 
unlawful take. Take is defined under the ESA as to “harass, harm, pursue, hunt, shoot, wound, 
kill, trap, capture, or collect, or to attempt to engage in any of the specifically enumerated 
conduct.” The United States Fish and Wildlife Service (USFWS) regulations define harm as “an 
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act which actually kills or injures wildlife.” Activities that may result in take of individuals are 
regulated by the USFWS or National Marine Fisheries Service (NMFS). 

Pursuant to the ESA, the USFWS or NMFS may also designate areas that are essential to the 
conservation of threatened and endangered species as “critical habitat.” Areas of critical habitat 
are specified “to the maximum extent prudent and determinable,” and may, therefore, be quite 
large to encompass and protect the primary constituent elements (PCEs) required to aid recovery 
and delisting of the species. PCEs include habitat for movement, foraging, shelter and 
reproduction within the historical geographic or ecological range of the species. Projects require 
consultation if they affect areas containing PCEs. Developed areas such as roads and buildings 
that fall within designated critical habitat are normally excluded from critical habitat. 

Estuary Protection Act 
The Estuary Protection Act (16 USC Sections 1221-1226) provides a means for federal agencies 
to consider the need to protect, conserve, and restore estuaries during the permit-approval 
process. 

Magnuson-Stevens Fishery Conservation and Management Act 
The Magnuson-Stevens Fishery Conservation and Management Act (Magnuson-Stevens Act) 
(16 USC Sections 1801-1882) established jurisdiction over marine fisheries in the United States 
exclusive economic zone (EEZ) through fishery management plans (FMPs). The Pacific Fishery 
Management Council drafted three FMPs (the Pacific Groundfish Fishery Management Plan, 
Coastal Pelagic Fishery Management Plan, and Pacific Salmon Fishery Management Plan) to 
describe the habitat essential to the fish being managed and to describe threats to that habitat 
from both fishing and non-fishing activities. 

Sustainable Fisheries Act 
The Sustainable Fisheries Act of 1996 (Public Law No. 104-267) reauthorized the Magnuson-
Stevens Act and amended the habitat provisions of the Magnuson-Stevens Act to direct the 
NMFS, Fishery Management Councils, and federal agencies to protect, conserve and enhance 
essential fish habitat (EFH). EFH is defined as waters and substrate necessary for spawning, 
breeding, feeding and rearing of federally managed fish species. Under the Magnuson-Stevens 
Act, all federal agencies must consult with the NMFS prior to authorizing projects that may 
adversely affect EFH. 

Habitat Areas of Particular Concern (HAPCs) are a subset of EFH that exhibit one or more of the 
following traits: rare, stressed by development, provide important ecological functions for 
federally managed species, or are especially vulnerable to anthropogenic (or human impact) 
degradation. HAPCs do not receive additional regulatory protection under the Magnuson-
Stevens Act, but projects with potential adverse impacts to HAPCs receive additional scrutiny 
during the consultation process. 

Marine Mammal Protection Act 
The Marine Mammal Protection Act of 1972 (MMPA) (16 USC Sections 1361-1421) prohibits 
take and importation of marine mammals in U.S. waters and by U.S. citizens on the high seas. 
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The MMPA has been amended numerous times to authorize and regulate take related to 
prescribed activities, mainly related to weapons testing by the U.S. military. 

Migratory Bird Treaty Act 
This Migratory Bird Treaty Act (MBTA) (16 USC Sections 703-712) prohibits killing, 
possessing, or trading in migratory birds except in accordance with regulations prescribed by the 
Secretary of the Interior. This act encompasses whole birds, parts of birds, bird nests, and eggs. 
Nest destruction that results in the unpermitted take of migratory birds or their eggs is illegal 
under the MBTA. Disturbances that result in the incidental loss of fertile eggs or nestlings due to 
nest abandonment are considered a violation of the MBTA. The MBTA does not contain any 
prohibition that applies to the destruction of a bird nest alone (without birds or eggs), provided 
that no possession occurs during the destruction. 

Rivers and Harbors Act 
The Rivers and Harbors Act of 1899 (33 USC Sections 401, 403, 407) addresses projects and 
activities in navigable waters, and harbor and river improvements. Under Section 10 of this act, 
any construction or alteration of a navigable water is required to first obtain the approval of the 
chief of the U.S. Army Corps of Engineers (USACE). Construction at the marine terminal would 
require permits from the USACE. Permits normally contain conditions requiring the permittee to 
comply with best management practices or requirements with respect to such matters as 
turbidity, water quality, containment of material, nature and location of approved spoil disposal 
areas, extent and period of dredging and other factors relating to protection of environmental and 
ecological values. 

Nonindigenous Aquatic Nuisance Prevention and Control Act 
The Nonindigenous Aquatic Nuisance Prevention and Control Act of 1990 (NANPCA) 
established the first major federal program to prevent the introduction and control the spread of 
introduced aquatic nuisance species. NANPCA was amended in 1996 by the National Invasive 
Species Act to implement voluntary ballast water exchange guidelines for vessels entering U.S. 
waters from outside the U.S. EEZ. Since 2004, ballast water exchange has been mandatory; the 
program is overseen by the U.S. Coast Guard. 

Clean Water Act 
Areas meeting the regulatory definition of waters of the United States (jurisdictional waters) are 
subject to the jurisdiction of the USACE. The USACE, under provisions of Section 404 of the 
Clean Water Act of 1972 (CWA) (33 USC Sections 1251-1376) and Section 10 of the Rivers and 
Harbors Act of 1899, has jurisdiction over waters of the United States. The Navigable Waters 
Protection Rule of 2020 provides four categories of federally protected waters: 1) the territorial 
seas and traditional navigable waters; 2) perennial and intermittent tributaries to those waters; 3) 
certain lakes, ponds and impoundments; and 4) wetlands adjacent to jurisdictional waters. 

The Oil Pollution Act 
The Oil Pollution Act of 1990 (OPA) (33 USC Sections 2701-2761) provides new requirements 
for contingency planning by industry such that owners or operators of vessels and certain 
facilities that pose a serious threat to the environment must prepare facility response plans 
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(FRPs). OPA also authorizes trustee agencies to seek monetary compensation for injured natural 
resources. 

State  

California Endangered Species Act 
Provisions of the California Endangered Species Act (CESA) protect state-listed threatened and 
endangered species. The California Department of Fish and Wildlife (CDFW) regulates activities 
that may result in take of individuals (i.e., “hunt, pursue, catch, capture, or kill, or attempt to 
hunt, pursue, catch, capture, or kill”). Habitat degradation or modification is not included in the 
definition of take under the California Fish and Game Code. Any project that has the potential to 
take listed species must apply for an incidental take permit pursuant to Sections 2081 (B) and (C) 
of the California Fish and Game Code. 

Other Provisions of the California Fish and Game Code 
The California Fish and Game Code Sections 3511, 4700, 5050 and 5515 prohibit take of fully 
protected bird, mammal, reptile and amphibian and fish species, respectively. Species that are 
classified as fully protected species, or parts thereof, may not be taken or possessed at any time, 
nor may licenses be issued for their take. 

Sections 3503 and 3503.5 of the California Fish and Game Code outlaw take, possession or 
destruction of birds and raptors, respectively, and their nests. Disturbance during the breeding 
season that results in the incidental loss of fertile eggs or nestlings, or otherwise leads to nest 
abandonment, is also considered take by the CDFW. 

The CDFW promulgates various lists of sensitive species for which analysis of project impacts is 
required under CEQA. These lists include species of special concern lists for invertebrates, fish, 
amphibians and reptiles, mammals and birds. 

Porter-Cologne Water Quality Control Act 
Areas meeting the regulatory definition of waters of the State are subject to the jurisdiction of the 
California State Water Resources Control Board. Waters of the State means any surface water or 
groundwater, including saline waters, within the boundaries of the State (California Water Code, 
Section 13050(e)).  

Lempert-Keene-Seastrand Oil Spill Prevention and Response Act  
The Lempert-Keene-Seastrand Oil Spill Prevention and Response Act of 1990 covers all aspects 
of marine oil spill prevention and response in California. Administration of the act is under the 
authority of a chief deputy director of the CDFW, who is also then responsible for carrying out 
the CDFW’s water pollution enforcement duties. Through the act, California State Lands 
Commission (CSLC) responsibilities were expanded through the creation of the Marine 
Environmental Protection Division (formerly the Marine Facilities Division) to oversee the 
safety of marine terminals and the transfer of crude oil from ships to shore-based facilities. The 
act also authorizes trustee agencies to seek monetary compensation for injured natural resources. 
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Marine Invasive Species Act 
The Marine Invasive Species Act (MISA) of 2003, made permanent by the Coastal Ecosystems 
Protection Act of 2006, requires ballast water and biofouling management for all vessels that 
intend to discharge ballast water in California waters. Regulations depend on the vessel’s size 
and origin of voyage. Under MISA, CSLC administers the Marine Invasive Species Program 
(MISP), a multiagency program tasked with preventing the introduction of non-indigenous 
aquatic species from ballast water and biofouling. All vessels covered under the law are required 
to complete and submit a ballast water report form to the CSLC upon departure from each port of 
call in California and must comply with good housekeeping practices. 

Regional and Local 

San Francisco Bay Plan 2020 
Created in 1968 and updated in 2020, the San Francisco Bay Plan (Bay Plan) is a strategic plan 
that identifies priority uses for the San Francisco Bay and its shoreline, and includes findings and 
policies related to the conservation of habitats and features of particular importance. The San 
Francisco Bay Conservation and Development Commission (BCDC) is responsible for 
permitting proposed fill, including piles or structures placed on pilings, for projects located in the 
Bay between the Golden Gate Bridge to the confluence of San Joaquin and Sacramento Rivers. 
The Project is located in an area identified in the San Francisco Bay Plan (BCDC 2020) as 
designated for Water-Related Industry Priority Use. Bay Plan policies require tidal marshes and 
tidal flats to be conserved to the fullest possible extent.  

Contra Costa County General Plan 
Specific policies with application to the Project in the Contra Costa County General Plan 
(Contra Costa County, 2005) include: 
 
8-6 Significant trees, natural vegetation and wildlife populations generally shall be preserved. 

8-9  Areas determined to contain significant ecological resources, particularly those 
containing endangered species, shall be maintained in their natural state and carefully 
regulated to the maximum legal extent. Acquisition of the most ecologically sensitive 
properties within the County by appropriate public agencies shall be encouraged. 

8-10 Any development located or proposed within significant ecological resource areas shall 
ensure that the resource is protected. 

8-11 The County shall utilize performance criteria and standards which seek to regulate uses in 
and adjacent to significant ecological resource areas. 

8-17 The ecological value of wetland areas, especially the salt marshes and tidelands of the 
bay and delta, shall be recognized. Existing wetlands in the County shall be identified and 
regulated. Restoration of degraded wetland areas shall be encouraged and supported 
wherever possible. 

8-18 The filling and dredging of lagoons, estuaries, and bays which eliminate marshes and 
mud flats shall be allowed only for water-oriented projects which will provide substantial 
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public benefits and for which there are not reasonable alternatives, consistent with state 
and federal laws. 

8-24  The County shall strive to identify and conserve remaining upland habitat areas which are 
adjacent to wetlands and are critical to the survival and nesting of wetland species. 

8-25 The County shall protect marshes, wetlands and riparian corridors from the effects of 
potential industrial spills. 

Management Plans 
In addition to the federal, state and local regulations described above, the Project lies within the 
boundaries of many management plans and conservation strategy plans. Some of these plans are 
regulatory, while others are meant to provide general technical assistance and discretionary 
guidance for managing habitats in the San Francisco Bay Estuary. These plans include: 

• 2016 Comprehensive Conservation and Management Plan for the San Francisco Estuary 
(Estuary Blueprint) (SFEP 2016). 

• Bay Area Integrated Regional Water Management Plan (San Francisco Public Utilities 
Commission 2019). 

• North American Waterfowl Management Plan 2012. 
• San Francisco Bay Joint Venture Implementation Plan 2001. 
• San Francisco Bay Joint Venture Monitoring and Evaluation Plan Phase 1 2011/2012. 
• State Wildlife Action Plan (CDFW 2015). 
• Coastal California (BCR 32) Waterbird Conservation Plan (Point Blue Conservation 

Science and USFWS 2014). 
• Tidal Marsh Recovery Plan (USFWS 2013). 
• San Francisco Bay Subtidal Habitat Goals Report. 

 

3.4.2 Existing Conditions 

Land adjacent to the Project Site is primarily open water, marshland and industrial. The 
biological environment adjacent to the Project Site can be characterized in two segments: the 
Marathon Martinez Refinery (Refinery) and the Avon and Amorco Marine Oil Terminals 
(MOTs). 

The Refinery is situated on an approximately 2,000-acre site consisting of approximately 1,130 
acres of developed oil and gas refining operations, and 870 acres of undeveloped marshlands and 
grasslands. The facility includes buildings, large storage tanks, roadways, parking, refinery units 
and wastewater treatment areas. Native vegetation has largely been removed from the Refinery 
premises to minimize fire hazards. The Refinery abuts large areas of undeveloped natural areas , 
including Pacheco Creek on its western boundary, Suisun Bay to the north, and open space to the 
east. Although the developed areas within the Refinery offer little value to biological resources, 
the adjacent habitat areas attract raptors and migratory birds that may nest in the facility. 

The Avon and Amorco MOTs are located on the south shore of Suisun Bay and the Carquinez 
Strait, on lands leased from the public under lease agreements managed by the CSLC. The Avon 
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MOT is located approximately 1.75 miles east of the Benicia-Martinez Bridge and consists of a 
13.3-acre lease area extending 1,200 feet into the bay. The Amorco MOT is located 
approximately 300 feet west of the Benicia-Martinez Bridge and consists of a 14.3-acre lease 
area extending 1,300 feet into the strait. Each lease area consists of a mostly developed onshore 
area and open water wharf that is connected by an elevated pipe rack and vehicle/pedestrian 
approachway over tidal marshes. Both the Avon and Amorco lease areas provide substantial 
value for biological resources including special-status plant and wildlife species.  

3.4.2.1 Regional Setting 
The San Francisco Bay Estuary is a critically important biological resource, providing winter 
feeding habitat for over a million migratory birds, a nursery for juvenile fish and shellfish, 
migratory corridors for anadromous fish and year-round habitat for diverse plants and animal 
species.  

The estuary is typically divided into five segments: Sacramento-San Joaquin River Delta (Delta), 
Suisun Bay, San Pablo Bay, Central Bay and South Bay. The Delta is the easternmost, or most 
upstream, segment. The Delta is a 1,150-square mile triangle-shaped region roughly bounded on 
the north by the City of Sacramento, on the south by the City of Tracy and on the west by Chipps 
Island. The Sacramento and San Joaquin Rivers and their tributaries flowing into the Delta drain 
about half the surface area of California, and establish the extent of brackish water habitat in 
Suisun Bay. 

Suisun Bay is a shallow estuarine bay bounded by Chipps Island on the east and the Benicia-
Martinez Bridge on the west. Suisun Marsh, the largest brackish water marsh in the United States 
and the largest wetland in California, forms its northern boundary. Suisun Bay is connected to 
San Pablo Bay via the Carquinez Strait, a narrow, 12-mile-long band of water that extends from 
the Benicia-Martinez Bridge to Mare Island. 

The Carquinez Strait is a narrow gap in the Coast Range that connects the San Pablo Bay to 
Suisun Bay. Typical river deltas widen from their source into a fan-shaped, sediment-heavy 
region. The narrow channel in the Carquinez Strait, however, restricts the outflow of flood 
waters and sediment from the Central Valley to the ocean, causing waters to pool and sediment 
to slow and settle in Suisun Bay, and resulting in a rare geological feature known as an inverted 
river delta. Upstream of the strait, the channel depth transitions rapidly from the deep channel of 
Carquinez Strait into the shallows of Suisun Bay. 

3.4.2.2 Biological Communities 
Vegetation cover at the Avon MOT is shown in Figure 3 of the Biological Resources Technical 
Report (BRTR). Vegetation cover at the Amorco MOT is shown in BRTR Figure 4 (Appendix 
BIO, ERM 2021). A complete list of plant and wildlife species observed in the Project Site 
during the April 2021 reconnaissance survey is presented in BRTR Table 1. BRTR Figures 5 and 
6 depict the California Natural Diversity Database (CNDDB) occurrences and critical habitat in 
the vicinity of Avon and Amorco. 

The Project encompasses four habitat types: open water, marsh, ruderal upland and developed 
areas. The following sections briefly describe these communities. 
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Open Water 
Open water habitat within the Project Site includes the open estuarine waters of Suisun Bay and 
associated tidal channels extending into the marsh, the Carquinez Strait, and on-site freshwater 
treatment ponds. The open water habitat at the Avon MOT lease area consists of Deep Bay 
habitat, non-wetland waters and mudflats. At the Amorco MOT lease area, the open water 
habitat consists of Shallow Bay and Bay Flat habitat.  

Open water habitat supports numerous native fish species, including those important to the sport 
fishery industry, and provides foraging, nesting and loafing habitat for ducks, gulls, terns, 
cormorants and other waterbirds. Diving ducks, such as greater scaup and ruddy duck, are more 
likely to forage in adjacent open waters. Dabbling ducks, such as mallard, American wigeon and 
green-winged teal, are more likely to forage and nest within the marsh and water treatment 
features. 

At least 12 special-status resident and migratory fish species are known to use waters of 
Carquinez Strait and lower Suisun Bay. These include green sturgeon, white sturgeon, Pacific 
lamprey, delta smelt, western river lamprey, steelhead, Chinook salmon, Sacramento splittail and 
longfin smelt. These species migrate through the channels, and forage and rear young in these 
waters. Open water in the lease areas is within a larger area designated by the USFWS as critical 
habitat for green sturgeon, delta smelt and salmon. 

Open waters also provide habitat for marine mammals including harbor seal and California sea 
lion, both of which are known to use the wharfs for basking. Though much less common, gray 
whale, humpback whale and harbor porpoises occasionally make their way up Carquinez Strait 
and into Suisun Bay. 

Marsh 
Marsh habitat is found at the Avon MOT lease area between open water and onshore facilities. 
Vegetation in the relatively undisturbed brackish marsh habitat community adjacent to Suisun 
Bay is dominated by common reed (Phragmites australis), but also includes alkali bulrush 
(Bolboschoenus maritimus), fat-hen (Atriplex prostrata), pickleweed (Salicornia pacifica) and 
jaumea (Jaumea carnosa). Further inland, vegetation species vary by elevation. Freshwater-
influenced emergent marsh plants, including bulrush (Schoenoplectus americanus and S. 
californica) and cattail (Typha sp.) are present at lower elevation sites, while higher and 
consequently drier sites support high marsh species such as salt grass (Distichlis spicata), fat-hen 
and pickleweed, as well as stinkwort (Dittrichia graveolens), an invasive non-native herb. 
Portions of this marsh habitat are mapped by CDFW as Bolboschoenus maritimus – salt marsh 
bulrush marshes, a state-ranked sensitive natural community. Marsh plants may be visited by 
pollen-gathering insects, including native bumble bees, while in flower.  

Marsh habitat and open wetlands provide forage and nesting habitat for a variety of native bird 
species, including special-status birds, such as tricolored blackbird, short-eared owl, white-tailed 
kite, salt marsh common yellowthroat (Geothlypis trichas sinuosa), California black rail, 
northern harrier (Circus cyaneus), Ridgway’s rail, American white pelican (Pelecanus 
erythrorhynchos), San Pablo song sparrow and Suisun song sparrow (Melospiza melodia 
maxillaris).  
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Special-status mammals that may be found in marsh habitat on the Site include salt marsh 
harvest mouse and Suisun shrew. The regular inundation of brackish marsh by saline rich tidal 
waters precludes regular use by amphibians, reptiles and many mammals, but species from these 
taxa that use adjacent uplands and developed areas (see below) likely forage in the marsh. 
Common bat species, such as big brown bat (Eptesicus fuscus) and Brazilian free-tailed bat 
(Tadarida brasiliensis), likely forage over the marsh at night. 

Ruderal/Upland 
Ruderal/upland habitat is found onshore between the marsh habitat and developed land at the 
Avon MOT lease area and on an elevated berm that runs beneath the terminal approachway. 
Ruderal refers to areas dominated by weedy species that readily colonize disturbed areas such as 
roadsides or vacant lots. Vegetation in these areas consists of coyote bush (Baccharis pilularis) 
intermixed with both planted and naturalized olive (Olea europea) and Canary Island date palm 
trees, California rose (Rosa californica), non-native Himalayan blackberry (Rubus armeniacus), 
invasive non-native perennial pepperweed, marsh gumplant (Grindelia stricta var. angustifolia), 
rush (Juncus balticus) and bristly ox-tongue. Many of these species are visited by pollen-
gathering insects, including native bumble bees, while in flower. 

The dense shrub cover and scattered trees growing on the levees and along berms in the Project 
Site and its immediate vicinity provide nesting and foraging habitat for bird species, such as 
white-tailed kite (Elanus leucurus), red-tailed hawk (Buteo jamaicensis), great horned owl (Bubo 
virginianus), mourning dove (Zenaida macroura), Anna’s hummingbird (Calypte anna), western 
scrub-jay (Aphelocoma californica) and northern mockingbird (Mimus polyglottos). 

Exposed surfaces provide basking habitat for western fence lizards (Sceloporus occidentalis), 
and areas of dense shrub provide cover and foraging habitat for common native amphibians and 
reptiles such as Sierran treefrog (Pseudacris sierra), common garter snake (Thamnophis sirtalis), 
and gopher snake (Thamnophis sirtalis) and mammals such as black-tailed jackrabbit (Lepus 
californicus), coyote (Canis latrans), northern raccoon (Procyon lotor) and striped skunk 
(Mephitis mephitis). 

Developed 
Developed areas in the Project Site include the Refinery, wharf facilities and approachways, 
onshore facilities, parking lots, roads, wastewater treatment areas and other areas of industrial 
use. Ground cover consists of pavement, dirt and gravel, and sparse non-native invasive plant 
species including eucalyptus (Eucaltyprus globulus), black mustard (Brassica nigra) and sweet 
fennel (Foeniculum vulagare). With the exception of small areas of landscaping, vegetation in 
these areas is typically removed to reduce fire hazards.  

The various structures and infrastructure (e.g., tanks, buildings, light poles, wires, pipelines) 
provide perch and nest sites for raptors and common birds such as black phoebe (Sayornis 
nigricans) and house finch (Haemorhous mexicanus). Western fence lizards likely use exposed 
road beds, metal ladders and other human-constructed hard surfaces for basking. Most of the 
mammal species that use ruderal/upland and marsh habitats also forage and move through 
developed portions of the study area. 
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The Avon and Amorco wharfs provide shade and refuge areas for fish, and resting spots and 
foraging opportunities for fish, birds and marine mammals. Wharf structures also provide nesting 
habitat for birds, including raptors such as osprey. The wharves’ support pilings provide 
attachment areas for sessile invertebrates and a place for fish to spawn. The barren roads, road 
margins and dirt parking lots in the Project Site provide nesting habitat for killdeer (Charadrius 
vociferous).  

3.4.2.3 Special-status Species 
Special-status species include the following categories of plant and animals: 

• Plants or animals that are listed, candidates or proposed for listing as threatened or 
endangered under ESA or CESA. 

• Plants listed as rare under the California Native Plant Protection Act. 
• Plants that meet the CEQA definition of rare or endangered, including those considered 

by the CNPS to be “rare, threatened, or endangered in California” (CNPS Lists 1B 
and 2). 

• Riparian vegetation protected under the California Fish and Game Code. 
• Animals fully protected under the California Fish and Game Code. 
• Animal species of special concern to CDFW. 
• Bat species considered “red or high” and “yellow or medium” priority species by the 

Western Bat Working Group. 

A list of special-status species with potential to occur in the Project Site was compiled from the 
applicant-provided BRTR (ERM 2021) and information provided to the County by CDFW 
(CDFW 2021). The potential for each species to occur was assessed based on the species’ known 
distribution and habitat requirements. Species that were determined not to have potential to occur 
in the Project area are not discussed further. 

Special-status Plants 
The following nine species were identified as having potential to be present at the Project Site: 

• Soft bird's-beak (Cordylanthus mollis ssp. mollis). 
• Bolander’s water-hemlock (Cicuta maculate var. bolanderi). 
• Coulter’s goldfields (Lasthenia glabrata ssp. coulteri). 
• Mason's lilaeopsis (Lilaeopsis masonii). 
• Suisun Marsh aster (Symphytrichum lentum). 
• Saline clover (Trifolium depauperatum var. hydrophilum). 
• Delta tule pea (Lathyrus jepsonii var. jepsonii). 
• San Joaquin spearscale (Atriplex joaquinana). 
• Delta mudwort (Limosella australis). 

Table 3.4-1, Special-status Species with Potential to Occur in the Project Area, provides an 
overview of these species. 

Special-status Wildlife 
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The following 33 special-status wildlife species have potential to use portions of the Project Site 
or are common marine mammals of the San Francisco Bay area: 

• Central Valley spring-run Chinook salmon (Oncorhynchus tshawytscha). 
• Sacramento River winter-run Chinook salmon (Oncorhynchus tshawytscha). 
• Delta smelt (Hypomesus transpacificus). 
• Longfin smelt (Spirinchus thaleichthys). 
• Central California Coast steelhead (Oncorhynchus mykiss). 
• Green sturgeon, Southern DPS (Acipenser medirostris). 
• Western pond turtle (Emys marmorata). 
• American white pelican (Pelecanus erythrorhynchos). 
• Black-crowned night heron (Nycticorax nycticorax). 
• California black rail (Laterallus jamaicensis coturniculus). 
• California Ridgway’s rail (Rallus obsoletus obsoletus). 
• Cooper's hawk (Accipiter cooperii). 
• Double-crested cormorant (Phalacrocorax auritis). 
• Loggerhead shrike (Lanius ludovicianus). 
• Merlin (Falco columbarius). 
• Northern harrier (Circus cyaneus). 
• Osprey (Pandion haliaetus). 
• Salt marsh common yellowthroat (Geothlypis trichas sinuosa). 
• Suisun song sparrow (Melospiza melodia maxillaris). 
• Tricolored blackbird (Agelaius tricolor). 
• White-tailed kite (Elanus leucurus). 
• Salt marsh harvest mouse (Reithrodontomys raviventris). 
• Suisun shrew (Sorex ornatus sinuosus). 
• Big free-tailed bat (Nyctinomops macrotis). 
• California sea lion (Zalophus californianus). 
• Harbor seal (Phoca vitulina richardii). 
• Northern elephant seal (Mirounga angustirostris). 
• Gray whale (Eschrichtius robustus). 
• Humpback whale (Megaptera novaeangliae). 
• Blue whale (Balaenoptera musculus). 
• Pacific white-sided dolphin (Lagenorhynchus obliquidens). 
• Dall’s porpoise (Phocoenoides dalli). 
• Harbor porpoise (Phocoena phocoena). 

Table 3.4-1 provides an overview of these species’ known distribution and habitat requirements. 
In addition, numerous migratory and native bird species and bat species have potential to use 
portions of the Project Site, and many marine mammals and aquatic species pass through 
shipping lanes in Central Bay, at the mouth of San Francisco Bay, and in coastal waters. 
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Nonindigenous Aquatic Species 
San Francisco Bay Estuary has been described as one of the most invaded ecosystems in North 
America. Nonindigenous aquatic species dominate many parts of the San Francisco Bay, to the 
extent that in some locations only introduced species can be found. The shipping industry has 
been identified as one of the major vectors of nonindigenous aquatic species, and vessel 
biofouling and ballast water are considered the largest contributors of nonindigenous species to 
the San Francisco Bay (CSLC 2021). A total of 18 percent of established nonindigenous aquatic 
species are tied to vessel biofouling as the primary likely vector and 9 percent for ballast water; 
however, when considering established species with multiple possible vectors, 60 percent may 
have been introduced via vessel biofouling as one of several possible vectors, and 53 percent 
may have been introduced via ballast water as one of several possible vectors (OSPR 2011). 

Invasive species may compete directly with native species for food or space, or prey upon native 
species. They can also change the food chain or physical environment to the detriment of native 
species. Approximately 42 percent of the species on the federal threatened or endangered species 
list are at risk primarily because of predation, parasitism and competition from nonindigenous 
invasive species (OSPR 2011). One such currently pernicious invasive species is the overbite 
clam (Corbula amurensis), first found in the San Francisco Bay Estuary in 1986. Thought to 
have been introduced into the San Francisco Bay Estuary by ballast water discharge, this 
planktivore is now so abundant that the current population is capable of filtering the estuary’s 
water column several times a day. 

Table 3.4-1 Special-status Species with Potential to Occur in the Project Area 
Species Status* 

Federal/State/CRPR 
Habitat Requirements Potential to Occur 

Plants 
Big tarplant  
Blepharizonia 
plumosa 

-- / -- / 1B.1 Valley and foothill 
grassland. Dry hills and 
plains in annual 
grassland. Clay to clay-
loam soils; usually on 
slopes and often in 
burned areas. 60-505 
m. 

Unlikely to occur. Habitat 
is not present in the 
Project area. 

Bolander's water- 
hemlock 
Cicuta maculata 
var. bolanderi 

-- / -- / 2B.1 Marshes and swamps. 
In fresh or brackish 
water. 0-20 m. 

Likely to Occur. Habitat is 
present in the Project 
area. 

Carquinez 
goldenbush  
Isocoma arguta 

-- / -- / 1B.1 Valley and foothill 
grassland. Alkaline 
soils, flats, lower hills. 
On low benches near 
drainages and on tops 
and sides of mounds in 
swale habitat. 1-50 m. 

Unlikely to occur. Habitat 
is not present in the 
Project area. 
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Table 3.4-1 Special-status Species with Potential to Occur in the Project Area 
Species Status* 

Federal/State/CRPR 
Habitat Requirements Potential to Occur 

Coulter’s 
goldfields  
Lasathenia 
glabrata ssp. 
coulterii 

-- / -- / 1B Coastal marsh and 
swamps. 

Likely to occur. Habitat is 
present in the Project 
area. 

Congdon's tarplant  
Centromadia 
parryi ssp. 
congdonii 

-- / -- / 1B.1 Valley and foothill 
grassland. Alkaline 
soils, sometimes 
described as heavy 
white clay. 0- 245 m. 

Unlikely to occur. Habitat 
is not present in the 
Project area. 

Delta tule pea  
Lathyrus jepsonii 
var. jepsonii 

-- / -- / 1B.2 Marshes and swamps. 
In freshwater and 
brackish marshes. 
Often found with typha, 
aster lentus, rosa 
californica, juncus spp., 
scirpus, etc. Usually on 
marsh and slough 
edges. 0-5 m. 

Potential to occur. 
Populations are found 
along bay shores in the 
vicinity of the Terminal, 
including Pacheco Slough 
and Martinez Marsh 
Regional Shoreline. If 
populations occur in the 
Project area, they may be 
impacted by construction. 

Jepson's coyote- 
thistle 
Eryngium jepsonii 

-- / -- / 1B.2 Vernal pools, valley 
and foothill grassland. 
Clay. 3-305 m. 

Unlikely to occur. Habitat 
is not present in the 
Project area. 

Long-styled sand- 
spurrey  
Spergularia 
macrotheca var. 
longistyla 

-- / -- / 1B.2 Marshes and swamps, 
meadows and seeps. 
Alkaline. 0-220 m. 

Unlikely to occur. Habitat 
is not present in the 
Project area. 

Mason's lilaeopsis 
Lilaeopsis masonii 

-- / R / 1B.1 Marshes and swamps, 
riparian scrub. Tidal 
zones, in muddy or silty 
soil formed through 
river deposition or river 
bank erosion. In 
brackish or freshwater. 
0-10 m. 

Potential to occur. Occurs 
along the bay shore in 
San Pablo Bay, Suisun 
Bay and the Contra Costa 
shoreline, including 
Pacheco Slough. If 
populations occur in the 
Project area, they may be 
impacted by construction. 

Mt. Diablo fairy- 
lantern  
Calochortus 
pulchellus 

-- / -- / 1B.2 Chaparral, cismontane 
woodland, riparian 
woodland, valley and 
foothill grassland. On 
wooded and brushy 
slopes. 45-915 m. 

Unlikely to occur. Habitat 
is not present in the 
Project area. 
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Table 3.4-1 Special-status Species with Potential to Occur in the Project Area 
Species Status* 

Federal/State/CRPR 
Habitat Requirements Potential to Occur 

Saline clover 
Trifolium 
hydrophilum 

-- / -- / 1B.2 Marshes and swamps, 
valley and foothill 
grassland, vernal 
pools. Mesic, alkaline 
sites. 1-335 m. 

Potential to occur. May 
occur in diked or brackish 
tidal marsh in northern 
San Pablo Bay and in 
Suisun Marsh. If 
populations occur in the 
Project area, they may be 
impacted by construction. 

San Joaquin 
spearscale 
Extriplex 
joaquinana 

-- / -- / 1B.2 Chenopod scrub, alkali 
meadow, playas, valley 
and foothill grassland. 
In seasonal alkali 
wetlands or alkali sink 
scrub with distichlis 
spicata, frankenia, etc. 
0-800 m. 

Low potential to occur. 
Rarely found in tidal 
marsh edges. Nearest 
record is 5 miles east, in 
grasslands near Golden 
Eagle Refinery. Has been 
reported from Suisun Bay 
area. If populations occur 
in the Project area, they 
may be impacted by 
construction. 

Soft bird's-beak  
Chloropyron molle 
ssp. molle 

E / R / 1B.2 Coastal salt marsh. In 
coastal salt marsh with 
distichlis, salicornia, 
frankenia, etc. 0-5 m. 

Potential to occur. Found 
in brackish marsh edges 
of northeast San Pablo 
Bay, Suisun Marsh and 
the Contra Costa County 
shoreline, including the 
Martinez Marsh Regional 
Shoreline. If populations 
occur in the Project area, 
they may be impacted by 
construction. Not 
observed during focused 
surveys conducted 2020 
(LSA 2021b). 

Suisun Marsh 
aster 
 Symphyotrichum 
lentum 

-- / -- / 1B.2 Marshes and swamps 
(brackish and 
freshwater). Most often 
seen along sloughs 
with phragmites, 
scirpus, blackberry, 
typha, etc. 0-15 m. 

Potential to occur. Found 
in Suisun Marsh and 
along the Contra Costa 
shoreline, including 
nearby Pacheco Slough. If 
populations occur in the 
Project area, they may be 
impacted by construction. 
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Table 3.4-1 Special-status Species with Potential to Occur in the Project Area 
Species Status* 

Federal/State/CRPR 
Habitat Requirements Potential to Occur 

Suisun thistle  
Cirsium 
hydrophilum var. 
hydrophilum 

E / -- / 1B.1 Marshes and swamps. 
Grows with scirpus, 
distichlis near small 
watercourses within 
saltmarsh. 0-1 m. 

Potential to occur. 
Perennial herb of salt 
marshes. Blooms June 
through September. 
Rediscovered in 1989 on 
Grizzly Island in the 
Suisun Marsh; now known 
from two occurrences. 
Threatened by altered 
hydrology and competition 
from native and non-
native plants. Potentially 
threatened by foot traffic 
and trampling by cattle. 
Protected in part at Grizzly 
Island and Peytonia 
Slough. 

Invertebrates 
Obscure bumble 
bee 
Bombus 
caliginosus 

-- / -- Coastal areas from 
Santa Barbara County 
to north to Washington 
State. Food plant 
genera include 
baccharis, cirsium, 
lupinus, lotus, grindelia 
and phacelia. 

Potential to forage in tidal 
marshes and scrub 
habitat. 

Western bumble 
bee 
Bombus 
occidentalis 

-- / C Once common and 
widespread, species 
has declined 
precipitously from 
Central California to 
Southern British 
Columbia, possibly 
from disease. 

Potential to forage in tidal 
marshes and scrub 
habitat. 

Fish 
Chinook salmon - 
Central Valley 
spring-run 
evolutionarily 
significant unit 
(ESU)  
Oncorhynchus 
tshawytscha pop. 
6 

T / T Adult numbers depend 
on pool depth and 
volume, amount of 
cover and proximity to 
gravel. Water 
temperatures greater 
than 27 degrees 
Celsius are lethal to 
adults. Federal listing 
refers to populations 
spawning in 
Sacramento River and 
tributaries. 

Present in estuary waters. 
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Table 3.4-1 Special-status Species with Potential to Occur in the Project Area 
Species Status* 

Federal/State/CRPR 
Habitat Requirements Potential to Occur 

Chinook salmon - 
Sacramento River 
winter-run ESU  
Oncorhynchus 
tshawytscha pop. 
7 

E / E Sacramento River 
below Keswick dam. 
Spawns in the 
Sacramento River, but 
not in tributary streams. 
Requires clean, cold 
water overgravel beds 
with water 
temperatures between 
6 and 14 degrees 
Celsius for spawning. 

Present in estuary waters. 

Delta smelt  
Hypomesus 
transpacificus 

T / E Sacramento-San 
Joaquin Delta. 
Seasonally in Suisun 
Bay, Carquinez Strait 
and San Pablo Bay. 
Seldom found at 
salinities greater than 
10 parts per trillion 
(ppt). Most often at 
salinities less than 2 
ppt. 

Present seasonally in 
estuary waters. 

Longfin smelt  
Spirinchus 
thaleichthys 

C / T Euryhaline, nektonic 
and anadromous. 
Found in open waters 
of estuaries, mostly in 
middle or bottom of 
water column. Prefer 
salinities of 15-30 ppt, 
but can be found in 
completely freshwater 
to almost pure 
seawater. 

Present seasonally in 
estuary waters. 

Steelhead - 
central California 
coast Distinct 
Population 
Segment (DPS)  
Oncorhynchus 
mykiss irideus 
pop. 8 

T / -- DPS includes all 
naturally spawned 
populations of 
steelhead (and their 
progeny) in streams 
from the Russian River 
to Aptos Creek, Santa 
Cruz County, California 
(inclusive). Also 
includes the drainages 
of San Francisco and 
San Pablo Bays. 

Present in estuary waters. 
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Table 3.4-1 Special-status Species with Potential to Occur in the Project Area 
Species Status* 

Federal/State/CRPR 
Habitat Requirements Potential to Occur 

Tidewater goby 
Eucyclogobius 
newberryi  

E / SSC Found in shallow 
lagoons and lower 
stream reaches, they 
need fairly still but not 
stagnant water and 
high oxygen levels. 
Believed to be 
extirpated from the 
region. 

Unlikely to occur. Believed 
extirpated. 

Green sturgeon, 
Southern DPS  
Acipenser 
medirostris 

T / SSC Found in estuarine and 
marine waters, spawn 
in Sacramento River 
and tributaries. In the 
estuary, green 
sturgeon are 
associated with turbid 
water, where they prey 
on benthic organisms 
such as clams and 
crabs. 

Present in estuary waters. 

Amphibians 
California red-
legged frog  
Rana draytonii 

T / SSC Lowlands and foothills 
in or near permanent 
sources of deep water 
with dense, shrubby or 
emergent riparian 
vegetation. Requires 
11-20 weeks of 
permanent water for 
larval development. 
Must have access to 
estivation habitat. 

Potential for Impact from 
Operations, though not 
construction. Site is within 
the species range, and 
this species are known to 
tolerate brackish water. 
However, no habitat 
occurs in the construction 
impact area. 

Reptiles 
Western pond 
turtle 
Emys marmorata 

-- / SSC A thoroughly aquatic 
turtle of ponds, 
marshes, rivers, 
streams and irrigation 
ditches, usually with 
aquatic vegetation, 
below 6000-foot 
elevation. Needs 
basking sites and 
suitable (sandy banks 
or grassy open fields) 
upland habitat up to 0.5 
kilometers from water 
for egg laying. 

Potential to occur. Known 
from Pacheco Slough. 
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Table 3.4-1 Special-status Species with Potential to Occur in the Project Area 
Species Status* 

Federal/State/CRPR 
Habitat Requirements Potential to Occur 

Birds 
American white 
pelican 
Pelecanus 
erythrorhynchos 

-- / SSC Frequent on salt ponds, 
coastal bays, inlets, 
estuaries and sloughs 
from August to 
December. 

Present. Foraging habitat 
present in at terminals. 
Observed in Project Site 
in 2021 (LSA 2021a). 

Black-crowned 
night heron 
Nycticorax 
nycticorax 

-- / -- Colonial nester, usually 
in trees, occasionally in 
tule patches. Rookery 
sites located adjacent 
to foraging areas: lake 
margins, mud- 
bordered bays, marshy 
spots. 

Potential to occur. 
Foraging habitat present 
in tidal marshes. 

California black 
rail  
Laterallus 
jamaicensis 
coturniculus 

-- / T, FP Inhabits freshwater 
marshes, wet meadows 
and shallow margins of 
saltwater marshes 
bordering larger bays. 
Needs water depths of 
about 1 inch that do not 
fluctuate during the 
year and dense 
vegetation for nesting 
habitat. 

Present. Suitable, albeit 
marginal, habitat exists on 
the Project Site. Known 
from Concord and Point 
Edith marshes. Observed 
during breeding surveys at 
Avon wharf (LSA 2021a). 

California 
Ridgway's rail 
Rallus obsoletus 
obsoletus 

E / E, FP Salt water and brackish 
marshes traversed by 
tidal sloughs in the 
vicinity of San 
Francisco Bay. 
Associated with 
abundant growths of 
pickleweed, but feeds 
away from cover on 
invertebrates from 
mud-bottomed sloughs. 

Potential to occur. Occurs 
on the Project Site, where 
suitable habitat is present. 
Was observed during 
protocol level surveys in 
2008, though not during 
breeding season surveys 
conducted in 2021 (LSA 
2021a). 

Cliff swallow 
Petrochelidon 
pyrrhonota 

-- / -- Long-distance 
migratory species that 
generally migrates 
along the coastline 
between North and 
South America. 
Breeding habitat 
includes both cliff faces 
and man-made 
buildings and 
structures. 

Present. A colony was 
observed at a steel 
holding tank in Marathon 
Martinez Refinery in 2021 
(LSA 2021a). 
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Table 3.4-1 Special-status Species with Potential to Occur in the Project Area 
Species Status* 

Federal/State/CRPR 
Habitat Requirements Potential to Occur 

Cooper's hawk 
Accipiter cooperii 

-- / -- Woodland, chiefly of 
open, interrupted or 
marginal type. Nest 
sites mainly in riparian 
growths of deciduous 
trees, as in canyon 
bottoms on river flood-
plains; also, live oaks. 

Potential to occur. 
Potential to forage at site, 
unlikely to nest. 

Double-crested 
cormorant  
Phalacrocorax 
auritus 

-- / -- Colonial nester on 
coastal cliffs, offshore 
islands and along lake 
margins in the interior 
of the state. Nests 
along coast on 
sequestered islets, 
usually on ground with 
sloping surface, or in 
tall trees along lake 
margins. 

Potential to occur. May 
forage at the terminal or 
rest on the wharf, though 
no likely nesting habitat is 
present. 

Loggerhead shrike 
Lanius 
ludovicianus 

-- / SSC Broken woodlands, 
savannah, pinyon-
juniper, Joshua tree, 
and riparian 
woodlands, desert 
oases, scrub and 
washes. Prefers open 
country for hunting, 
with perches for 
scanning, and fairly 
dense shrubs and 
brush for nesting. 

Potential to occur. Has 
been observed foraging in 
marshlands adjacent to 
the Refinery (eBird 2021). 

Merlin 
Falco columbarius 

-- / -- Seacoast, tidal 
estuaries, open 
woodlands, savannahs, 
edges of grasslands 
and deserts, farms and 
ranches. Clumps of 
trees or windbreaks are 
required for roosting in 
open country. 

Potential to occur. Has 
been observed foraging in 
marshes adjacent to the 
Refinery (eBird 2021). 
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Table 3.4-1 Special-status Species with Potential to Occur in the Project Area 
Species Status* 

Federal/State/CRPR 
Habitat Requirements Potential to Occur 

Northern harrier 
Circus hudsonius 

-- / SSC Coastal salt and 
freshwater marsh. Nest 
and forage in 
grasslands, from salt 
grass in desert sink to 
mountain ciènagas. 
Nests on ground in 
shrubby vegetation, 
usually at marsh edge; 
nest built of a large 
mound of sticks in wet 
areas. 

Present. Forage and 
nesting habitat present at 
marsh edge. 

Osprey 
Pandion haliaetus 

-- / -- Ocean shore, bays, 
freshwater lakes and 
larger streams. Large 
nests built in tree-tops 
within 15 miles of a 
good fish-producing 
body of water. 

Present. Osprey were 
observed nesting atop 
wharf facilities at Amorco 
in 2021 (LSA 2021a). In 
2014, Tesoro installed an 
osprey nest platform in the 
marshland west of the 
Avon approachway to 
replace an existing osprey 
nest that was located on a 
berth slated for demolition. 

Red-tailed hawk 
Buteo jamaicensis 

-- / -- Occupies a wide range 
of habitats across 
North America, 
including grasslands, 
forests, agricultural 
fields and urban areas. 

Present. Project area 
provides foraging, roosting 
and nesting habitat. Pair 
observed nesting in a 
eucalyptus tree at 
Martinez Refinery in 2021 
(LSA 2021a). 

Saltmarsh 
common 
yellowthroat  
Geothlypis trichas 
sinuosa 

-- / SSC Resident of the San 
Francisco Bay region, 
in fresh and salt water 
marshes. Requires 
thick, continuous cover 
down to water surface 
for foraging; tall 
grasses, tule patches 
and willows for nesting. 

Present. Suitable breeding 
and foraging habitat exists 
on the Project Site. 

Suisun song 
sparrow  
Melospiza melodia 
maxillaris 

-- / SSC Resident of brackish-
water marshes 
surrounding Suisun 
Bay. Inhabits cattails, 
tules and other sedges, 
and salicornia; also 
known to frequent 
tangles bordering 
sloughs. 

Present. Suitable nesting, 
roosting and foraging 
habitat exists in the lease 
area. 
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Table 3.4-1 Special-status Species with Potential to Occur in the Project Area 
Species Status* 

Federal/State/CRPR 
Habitat Requirements Potential to Occur 

Short-eared owl 
Asio flammeus  

 

-- / SSC Commonly found in 
treeless areas using 
fence posts and small 
mounds as perches. 
Requires dense 
vegetation for resting 
and roosting cover. 
Distributed throughout 
the Estuary, from 
Suisun Marsh to South 
Bay. 

Present. Often found in 
coastal scrub/marshland 
habitat. May forage 
through marshlands, and 
nest in denser patches of 
scrub vegetation. 

Sora 
Porzana carolina 

-- / -- Breeding habitat 
consists of marshes 
throughout much of 
North America. 
Requires dense 
vegetation to hide 
nests. 

Present at a high 
concentration in a single 
small freshwater pond 
surrounded by dense 
cattails west of Avon 
wharf. 

Tricolored 
blackbird 
Agelaius tricolor 

-- / T, SSC Highly colonial species, 
most numerous in 
Central Valley and 
vicinity. Largely 
endemic to California. 
Requires open water, 
protected nesting 
substrate and foraging 
area with insect prey 
within a few kilometers 
of the colony. 

Present. In 1980, a colony 
was observed at the 
Mountain View Sanitation 
District Sewage Ponds in 
East Martinez. Although 
this colony is considered 
extirpated, suitable 
roosting and nesting 
habitat for this species is 
found on site. Flocks of 
tricolored blackbird were 
observed near Avon wharf 
in 2021. 

Virginia rail  
Rallus limicola 

-- / -- Shallow wetlands with 
tall stands of cattails 
and rushes, ground-
nesting species. 

Present at Avon wharf. 

White-tailed kite 
Elanus leucurus 

-- / FP Rolling foothills and 
valley margins with 
scattered oaks and 
river bottomlands or 
marshes next to 
deciduous woodland. 
Open grasslands, 
meadows or marshes 
for foraging close to 
isolated, dense-topped 
trees for nesting and 
perching. 

Present. Forages over 
marshes, may nest and 
forage in scrub. 
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Table 3.4-1 Special-status Species with Potential to Occur in the Project Area 
Species Status* 

Federal/State/CRPR 
Habitat Requirements Potential to Occur 

Yellow rail  
Coturnicops 
noveboracensis 

-- / SSC Summer resident in 
eastern Sierra Nevada 
in Mono County. 
Freshwater 
marshlands. 

Unlikely to occur based on 
lack of dense grass 
vegetation and project 
location outside Suisun 
Marsh. 

Mammals 
Salt-marsh 
harvest mouse  
Reithrodontomys 
raviventris 

E / E, FP Only in the saline 
emergent wetlands of 
San Francisco Bay and 
its tributaries. 
Pickleweed is primary 
habitat, but may occur 
in other marsh 
vegetation types and in 
adjacent upland areas. 
Does not burrow; builds 
loosely organized 
nests. Requires higher 
areas for flood escape. 

Potential to occur. 
Suitable habitat available 
on the Project Site. Known 
to occur in Concord and 
Point Edith marshes. 

Suisun shrew 
Sorex ornatus 
sinuosus 

-- / SSC Tidal marshes. Nests 
and forages in dense 
low-lying cover above 
the mean high tide line. 

Potential to occur. 
Suitable habitat is 
available in the muted 
tidal marshes. 

Big free-tailed bat 
Nyctinomops 
macrotis 

-- / SSC Rugged, rocky terrain. 
Migratory species that 
prefers rocky cliffs, but 
have been found in 
buildings and larges 
conifers and, in the 
desert, shrubs. 

Potential to occur. 
CNDDB occurrence 
indicates the species has 
been found in Martinez. 

California sea lion 
Zalophus 
californianus 

MMPA / -- Within the San 
Francisco Bay, a large 
haul-out is found at 
San Francisco’s Pier 
39. This species 
breeds on islands off 
the coasts of southern 
and Baja California.  

Potential to occur. 
California sea lion are 
known to use wharfs in 
San Pablo and Suisun 
Bays for haul out and 
cover sites. 
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Table 3.4-1 Special-status Species with Potential to Occur in the Project Area 
Species Status* 

Federal/State/CRPR 
Habitat Requirements Potential to Occur 

Harbor seal 
Phoca vitulina 
richardii 

MMPA / -- Harbor seals are 
permanent residents in 
San Francisco Bay. 
Harbor seals show site 
fidelity in choice of 
resting sites. They feed 
on fish in the deeper 
waters of the bay. The 
primary colonies in the 
bay are at Castro 
Rocks in San Pablo 
Bay, Yerba Buena 
Island in Central Bay, 
and Mowry Slough in 
the South Bay. 

Potential to occur. 
Although the most 
important haul outs for 
harbor seal are located in 
the Central and South 
Bays, there are haul outs 
in Suisun and San Pablo 
Bays. 

Northern elephant 
seal 
Mirounga 
angustirostris 

MMPA / -- Breeds on California 
coast and islands; 
breeding areas are 
located at the Farallon 
Islands, Año Nuevo, 
and Point Reyes. 

Present in coastal 
shipping lanes. 

Gray whale 
Eschrichtius 
robustus 

MMPA / -- Gray whale feed for the 
majority of the year in 
waters off of Alaska 
and migrate seasonally 
to Baja California to 
give birth in winter. 
Peak southern 
migration occurs in 
January; peak northern 
migration occurs in 
March. 

Seasonally present in 
coastal shipping lanes 
during annual migrations 
between Alaska and Baja 
California. 

Humpback whale 
– Central 
American DPS 
Megaptera 
novaeangliae 

FE, MMPA / -- Coastal waters and 
Pacific Ocean, 
preference for shallow 
continental shelfs, 
offshore banks, and 
seamounts with high 
productivity and prey 
concentration. Mostly 
present from April to 
October, though some 
individuals may occur 
year-round depending 
on food availability. 

Present in coastal 
shipping lanes. 
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Table 3.4-1 Special-status Species with Potential to Occur in the Project Area 
Species Status* 

Federal/State/CRPR 
Habitat Requirements Potential to Occur 

Humpback whale 
– Mexico DPS 
Megaptera 
novaeangliae 

FT, MMPA / -- Coastal waters and 
Pacific Ocean, 
preference for shallow 
continental shelfs, 
offshore banks, and 
seamounts with high 
productivity and prey 
concentration. Mostly 
present from April to 
October, though some 
individuals may occur 
year-round depending 
on food availability. 

Present in coastal 
shipping lanes. 

Blue whale 
Balaenoptera 
musculus 

FE, MMPA / -- Pacific Ocean. Blue 
whale migrate between 
arctic and tropical 
waters. Northern 
migrations are typically 
far offshore, but they 
hug the coast during 
their southern migration 
and are sighted in San 
Francisco coastal 
waters approximately 
May through November 

Seasonally present in 
coastal shipping lanes 
typically May through 
November. 

Pacific white-sided 
dolphin 
Lagenorhynchus 
obliquidens 

MMPA / -- Open coastal waters. Present in coastal 
shipping lanes. 

Dall’s porpoise 
Phocoenoides 
dalli 

MMPA / -- Coastal and pelagic 
waters of the North 
Pacific Ocean 

Present in coastal and 
Central Bay shipping 
lanes. Unlikely in shallow 
waters of San Pablo or 
Suisun bays. 

Harbor Porpoises 
Phocoena 
phocoena 

MMPA / -- Common in open 
coastal waters and 
deep waters in Central 
Bay. 

Present in coastal and 
Central Bay shipping 
lanes. Unlikely in shallow 
waters of San Pablo or 
Suisun bays. 

Sensitive Natural Communities 

Coastal Brackish Marsh Present at Avon Marine 
Terminal. 

Northern Coastal Salt Marsh Salt marsh bulrush 
marshes are present in 
the Project area at Avon 
MOT. 
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Table 3.4-1 Special-status Species with Potential to Occur in the Project Area 
Species Status* 

Federal/State/CRPR 
Habitat Requirements Potential to Occur 

STATUS DESIGNATIONS 

Federal 
FE Listed as Endangered under the Federal 
Endangered Species Act  
FT Listed as Threatened under the Federal 
Endangered Species Act 
MMPA Listed under the Migratory Mammal Protection 
Act 

 
State of California 
SE California Fish and Game Code Endangered 
Species  
ST California Fish and Game Code Threatened 
Species 
FP California Fish and Game Code Fully Protected 
Species 
SR California Fish and Game Code Rare Species 
SSC California Department of Fish and Wildlife 
Species of Special Concern 

 
California Rare Plant Rank (CRPR)  

1A Plant assumed extinct in California 
1B Plants rare, threatened or endangered in California and else-
where 
2 Plants rare, threatened or endangered in California, but more 
common elsewhere 
Threat Ranks: 
0.1-Seriously threatened in California (over 80% of occurrences 
threatened/high degree and immediacy of threat) 
0.2-Fairly threatened in California (20-80% occurrences 
threatened/moderate degree and immediacy of threat) 
0.3-Not very threatened in California (<20% of occurrences 
threatened/low degree and immediacy of threat or no current threats 
known) 

 

3.4.3 Impact Analysis 

3.4.3.1 Methodology for Impact Analysis 
Impacts on vegetation and wildlife were based on the information provided in the BRTR (ERM 
2021) submitted as part of the Project application. In addition, the applicant provided a report 
documenting the results of focused surveys for soft bird’s beak (LSA 2021) and protocol level 
surveys for California Ridgway’s rail (ERM 2021). Additional information on species with 
potential to occur in the Project Site and types of Project impacts was provided by CDFW in a 
letter response to the Project’s Notice of Preparation (CDFW 2021).  

Documents incorporated by reference for this analysis include the Tesoro Avon Marine Oil 
Terminal Lease Consideration Environmental Impact Report (TRC 2015) and Tesoro Amorco 
Marine Oil Terminal Lease Consideration Environmental Impact Report (TRC 2013). 
Discussion of impacts from operations focuses on the particular characteristics of the proposed 
Project. 

3.4.3.2 Significance Criteria 
For the purposes of this analysis, an impact was considered to be significant and to require 
mitigation as follows: 

• Would the project have a substantial adverse effect, either directly or through habitat 
modifications, on any species identified as a candidate, sensitive, or special-status species 
in local or regional plans, policies, or regulations, or by the CDFW or USFWS?  
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• Would the project have a substantial adverse effect on any riparian habitat or other 
sensitive natural community identified in local or regional plans, policies and regulations 
or by the CDFW or USFWS? 
 

• Would the project have a substantial adverse effect on state or federally protected 
wetlands (including but not limited to marsh, vernal pool, coastal, etc.) through direct 
removal, filling, hydrological interruption or other means? 
 

• Would the project interfere substantially with the movement of any native resident or 
migratory fish or wildlife species or with established native resident or migratory wildlife 
corridors, or impede the use of wildlife nursery sites?  
 

• Would the project conflict with any local policies or ordinances protecting biological 
resources, such as a tree preservation policy or ordinance?  
 

• Would the project conflict with the provisions of an adopted Habitat Conservation Plan, 
Natural Community Conservation Plan, or other approved local, regional or state habitat 
conservation plan? 

3.4.4 Impacts and Mitigation Measures 

Construction-related Impacts  

Impact BIO-1: Cause substantial temporary impacts to special-status species due to 
renovation activity (Potentially Significant)  

As discussed below, numerous special-status plant and wildlife species have potential to occur in 
the Project Site. Based on this information, in-water work to repair wharf facilities, pipeline 
modifications, vibration, noise and disruption associated with construction of the Project would 
have the potential to impact these species. Therefore, mitigation measures have been identified to 
reduce potential impacts to special-status wildlife to a less-than-significant level. 

Fish 
Suitable habitat for special-status fish species occurs in open waters at the Avon and Amorco 
wharfs. Special-status fish species with potential to occur include longfin smelt, delta smelt, 
steelhead, Chinook salmon and green sturgeon. These species migrate upstream and may pass 
through wharf waters, and their young forage and rear in the open waters and tidal marshes in the 
lease areas. 

Open water habitat can be degraded by poor housekeeping, accidental spill of fuel or hazardous 
materials and polluted stormwater runoff. Substantial loss of individuals of special-status fish 
species caused by degradation of suitable open water habitat and marsh could result in a 
significant impact on special status fish species. Implementation of Mitigation Measure BIO-
1a: General Work Site Best Management Practices, would ensure that best management 
practices are employed throughout the duration of the Project. Implementation of Mitigation 
Measure BIO-1b: Spill and Accidental Discharge Prevention, and Mitigation Measure BIO-
1c: Emergency Spill and Containment Plan, would ensure that the Project minimizes the risk 
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of spills or accidental discharge of fuels or hazardous materials. Although Project construction 
would not trigger the requirement for a construction stormwater permit, implementation of 
Mitigation Measure BIO-1d: Stormwater Pollution Prevention Plan (SWPPP) would require 
the Project to implement requirements from the facility’s existing SWPPPs (Martinez Refinery, 
Avon Marine Terminal, and Amorco Marine Terminal) for construction of the Project and ensure 
that impacts from stormwater runoff are reduced to less than significant. 

Construction activities over open water at the Avon wharf would be confined to out-of-water 
facilities including the existing wharf, access area, piperack and protective scaffolding and 
therefore, are not expected to impact special-status fish. Construction at the Amorco wharf 
would require in-water work. In-water work can degrade water quality, create noise and cause 
the take of protected fish species and thus has the potential to cause a substantial adverse impact 
to special-status fish species through the direct loss of individuals and through habitat 
degradation. Implementation of Mitigation Measure BIO-1e: In-water Work Restrictions, 
would constrain in-water work activities to the extent feasible to hours and work windows that 
would reduce the potential for construction to impact fish to a less than significant level, as listed 
fish species are less likely to use the Project Site as a migratory corridor during these times. 
Implementation of Mitigation Measure BIO-1f: Nearshore Habitat Disturbance 
Minimization, would require the Project to minimize nearshore habitat disturbance, thereby 
reducing habitat degradation of open water from barge use.to a less-than-significant level.  

The Project is located within critical habitat for green sturgeon, delta smelt and salmon. 
Degradation of water quality and noise from construction would degrade habitat quality and 
result in a significant adverse impact on critical habitat for special status fish species. 
Implementation of the aforementioned mitigation measures would also reduce impacts to 
Primary Constituent Elements (PCEs) of designated critical habitat to less than significant. 

Plants  
Suitable habitat for special-status plant species occurs in marsh and ruderal/upland habitat at the 
Avon wharf. Other areas in the Project do not provide habitat for special-status plants. Special-
status species with potential to occur or that are likely to occur in the marsh and ruderal/upland 
habitat are: 

• Soft bird's-beak (Cordylanthus mollis ssp. mollis). 
• Bolander’s water-hemlock (Cicuta maculate var. bolanderi). 
• Coulter’s goldfields (Lasthenia glabrata ssp. coulteri). 
• Mason's lilaeopsis (Lilaeopsis masonii). 
• Suisun Marsh aster (Symphytrichum lentum). 
• Saline clover (Trifolium depauperatum var. hydrophilum). 
• Delta tule pea (Lathyrus jepsonii var. jepsonii). 
• San Joaquin spearscale (Atriplex joaquinana). 
• Delta mudwort (Limosella australis). 

No soft bird’s beak were detected during focused surveys conducted for the Project (LSA 2021). 
However, brackish marsh habitat at Avon provides suitable habitat for both this and the 
remaining eight species. If the federally protected soft bird’s beak were to be located in the 
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project work area, individuals could be inadvertently trampled during construction. Loss of 
individuals would be a significant adverse impact. Implementation of Mitigation Measure BIO-
1i: Preconstruction Focused Soft-Bird’s Beak Surveys, would ensure that soft bird’s beak is 
absent from the Project Site prior to construction.  

No construction activity would occur within vegetated areas. Access to Project components in 
marshlands would be from the existing approachway, access road and scaffolding attached to the 
existing piperack. A tarp to catch inadvertently dropped tools or material would be secured 
below the scaffolding for work in any area where pipe repairs are required. However, in areas 
where only heat tracing and insulation are required, construction workers would descend from 
the scaffolding to retrieve dropped tools or materials. When workers descend from the 
scaffolding into vegetated areas to retrieve accidentally dropped tools or materials, they could 
crush or injure individual special-status plants if present. Loss of special-status plants would 
potentially be a significant adverse impact. Mitigation Measure BIO-1g: Demarcation of 
Limits of Work would require that the limits of work areas are clearly marked, further reducing 
the potential for accidental crushing or injuring of individual special-status plants. 

Work over vegetated areas has potential to introduce nonnative invasive plant seeds from 
vehicles and equipment or being tracked in on workers’ boots, leading to habitat degradation. 
Impacts on any or all of the special-status plants with potential to occur in the Project Site could 
be significant. Habitat degradation for special status plants through the introduction of weed 
species into sensitive habitat would be a significantly adverse impact. However, implementation 
of Mitigation Measure BIO-1h: Weed Spread Prevention, would ensure that construction 
does not introduce weeds to the Project Site, thereby reducing the Project’s impact on special-
status plants to a less-than-significant level.  

Degradation of marsh habitat could also occur from an accidental spill of fuel or other hazardous 
material. Habitat degradation caused by accidental spill into sensitive habitat for special status 
plants would be a significant adverse impact. Implementation of Mitigation Measure BIO-1c: 
Emergency Spill and Containment Plan and Mitigation Measure BIO-1b: Spill and 
Accidental Discharge Prevention, would reduce this impact to a less-than-significant level. 

Mammals 
The marsh areas at Avon provide suitable habitat for salt marsh harvest mouse and Suisun shrew. 
The wharf structures and open waters of the lease areas provide suitable habitat for California 
sea lion and harbor seal. Construction noise and activity would disturb individual animals, if 
present. However, individuals that are temporarily displaced by construction noise and activity 
would be able to retreat to adjacent marsh or open water habitat. The exact extent of suitable 
habitat for salt marsh harvest mouse and Suisun shrew has not been confirmed because no 
reconnaissance-level biological surveys were conducted in support of the Project. However, no 
construction would occur in vegetated areas. Habitat degradation for special status mammals 
caused by introduction of weed species or spills from the Project Site would be a significant 
adverse impact. Implementation of mitigation measures described above for plants would ensure 
protection of habitat for special-status mammals. 
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Birds 
Suitable habitat for special-status birds is located in all areas of the Project Site. The Project 
could have temporary adverse impacts on 11 special-status birds, including tricolored blackbird, 
short-eared owl, northern harrier, white-tailed kit, saltmarsh common yellow-throat, Suisun song 
sparrow, San Pablo song sparrow, osprey, California black rail, California Ridgway’s rail, 
American white pelican, as well as other nesting migratory birds and raptors through increased 
levels of disturbance from increased human presence, noise and/or equipment vibrations, facility 
construction and demolition. Such disturbances may disrupt normal behavioral patterns of 
breeding, foraging, sheltering and dispersal.  

Field surveys for California Ridgway’s rail were conducted in 2021 within tidal and brackish 
marsh habitat within 700 feet of the Avon Wharf to determine whether breeding Ridgway’s rails 
were present in the Project area. No breeding California Ridgway’s rails were present in the 
Project area. However, this species is mobile and has potential to begin nesting within the Project 
Site vicinity prior to construction. 

California black rail, Virginia rail, sora, tricolored blackbird, white-tailed kite, northern harrier, 
San Francisco common yellowthroat, short-eared owl and Suisun song sparrow were observed in 
the Project area during biological surveys. Surveys also identified the presence of nesting 
raptors, including a red-tailed hawk nesting in a eucalyptus tree at the Martinez Refinery and 
osprey nesting at the Amorco Marine Terminal. 

Noise and disturbance from project construction can cause stress to nesting birds, causing them 
to abandon their eggs or young and resulting in nest failure, resulting in a significant adverse 
impact. Implementation of Mitigation Measure BIO-1j: Preconstruction Nesting Bird 
Surveys, and Mitigation Measure BIO-1k: California Ridgway’s Rail and California Black 
Rail Surveys, would require the applicant to conduct preconstruction nesting bird surveys and 
establish protective buffers to avoid impacts to nests if present, thus ensuring that Project 
impacts are less than significant.  

Mitigation Measure BIO-1a: General Work Site Best Management Practices. The 
following measures shall be included on all plans and employed by Marathon and its 
contractors to avoid and minimize impacts to water quality and other beneficial 
characteristics of wetlands at the Project Site:  

• No debris, soil, silt, sand, cement, concrete or washings thereof, or other 
construction-related materials or wastes, oil or petroleum products, or other 
organic or earthen material shall be allowed to enter into or be placed where it 
may be washed by rainfall or runoff into marshes or open water/ditches adjacent 
to the work areas. 

• All personnel and their equipment shall be required to stay within the designated 
construction area to perform job-related tasks and shall not be allowed to enter 
wetlands, drainages and habitat of listed species. 

• Pets shall not be allowed in or near the construction area. 
• Firearms shall not be allowed in or near the construction area, except for armed 

Marathon security officers who may periodically patrol work sites. No intentional 
killing or injury of wildlife shall be permitted. 
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• The construction site shall be maintained in a clean condition. All trash (e.g., food 
scraps, cans, bottles, containers, wrappers, cigarette butts and other discarded 
items) shall be placed in closed containers and properly disposed off-Site. 

• After construction is completed, final cleanup shall include removal of all stakes, 
temporary fencing, flagging and other refuse generated by construction. 
Vegetation shall not be removed or disturbed in the cleanup process. 

 
Mitigation Measure BIO-1b: Spill and Accidental Discharge Prevention. The 
following measures shall be included on all plans and employed by Marathon and its 
contractors. Marathon and its contractors shall be responsible for structure operations in a 
manner that minimizes the risk of spills or the accidental discharge of fuels or hazardous 
materials. Marathon and its contractors shall, at a minimum, ensure that: 

• All employees handling fuels and other hazardous materials are properly trained. 
• All equipment is in good operating order and inspected regularly. 
• Hazardous materials, including chemicals, fuels and lubricating oils, shall not be 

stored within 200 feet of a wetland or water body. This applies to storage of these 
materials and does not apply to normal operation or use of equipment in these 
areas. 

• If refueling is needed on-Site, it will occur at least 100 feet from a surface water 
feature, and in a designated refueling area with secondary containment/plastic 
sheeting and a spill containment kit. 

Mitigation Measure BIO-1c: Emergency Spill and Containment Plan. The following 
measures shall be included on all plans and employed by Marathon and its contractors. In 
the event of an accidental spill, the Facility Oil Spill Contingency Plan shall be 
implemented. Site-specific provisions shall be listed on the Safe Work Permit and 
included within the job plan maintained on-Site. 

At a minimum, Marathon and its contractors shall: 

• Ensure that each construction crew (including clean-up crews) has sufficient 
supplies of absorbent and barrier materials on-Site to allow the rapid containment 
and recovery of spilled materials, and that each construction crew knows the 
procedure for reporting spills. 

• Ensure that each construction crew has sufficient tools and material on Site to 
stop leaks. 

• Know the contact names and telephone numbers for all Marathon Martinez 
Refinery contacts and local, state and federal agencies (including, if necessary, the 
U.S. Coast Guard and the National Response Center) that might need to be 
notified in the event of a spill. 

• Follow the requirements of those agencies in cleaning up the spill, excavating and 
disposing soils or other materials contaminated by a spill, and collecting and 
disposing waste generated during spill cleanup. 

Mitigation Measure BIO-1d: Stormwater Pollution Prevention Plan (SWPPP). The 
Project shall adhere to and implement the requirements of the respective existing SWPPP 
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for the Marathon Martinez Refinery, Avon Marine Terminal and Amorco Marine 
Terminal during Project construction.  

Applicable measures in each SWPPP shall be incorporated into the construction plans by 
a qualified specialist and implemented prior to construction. 

Mitigation Measure BIO-1e: In-water Work Restrictions. The following work 
restrictions shall be included on all plans that include in-water work, and employed by 
Marathon and its contractors: 

• To the extent feasible, in-water work shall be performed between 30 minutes after 
sunrise and 30 minutes before sunset. 

• In-water work activity shall only occur during the work window specified by the 
NMFS and CDFW for avoidance of potential impacts to fish species in this region 
of the San Francisco Bay Estuary, August 1 to November 30. If in-water work 
outside this time period is required, the work window may be adjusted through 
coordination with the CDFW, NMFS and USFWS. 

Mitigation Measure BIO-1f: Nearshore Habitat Disturbance Minimization. The 
following measures shall be employed by Marathon and its contractors. The measures 
shall be included as recommended practices incorporated into all construction contracts 
related to the Project. The number of round trips made by barges during construction 
shall be limited to the extent feasible. Barge and support vessels shall transit through the 
shallows at a no-wake-producing speed to minimize disturbance to bottom sediments. 
Anchoring shall be minimized to the extent possible. 

Mitigation Measure BIO-1g: Demarcation of Limits of Work. Marathon and its 
contractors shall clearly demarcate the limits of work in the field. All Project-related 
activity shall be confined to the designated work areas; no entry into adjacent areas shall 
be allowed by Project personnel. Upon Project completion, material used to mark the 
work boundary shall be removed. 

Mitigation Measure BIO-1h: Weed Spread Prevention. Marathon and its contractors 
shall implement measures to ensure that boots, clothing, vehicles and equipment are free 
of soils and plant parts prior to entering work areas.  

Mitigation Measure BIO-1i: Preconstruction Focused Soft-Bird’s Beak Surveys. 
Focused surveys for soft-bird’s beak shall be conducted by a qualified biologist each year 
during the appropriate blooming period (June 1 through September 30) prior to 
construction to confirm its absence. Locations of rare plants in proposed construction 
areas will be recorded using a GPS unit and flagged for avoidance. A qualified biologist 
shall monitor construction activities occurring in the vicinity of the flagged plants to 
ensure that no direct or indirect impacts occur.  

Mitigation Measure BIO-1j: Preconstruction Nesting Bird Surveys. No more than 5 
days prior to construction during the nesting bird season (February 1 through September 
15), a qualified biologist shall conduct a survey for nesting birds. If work within an area 
lapses for more than 14 days during the nesting season, the survey shall be repeated. The 
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survey shall encompass all work areas and those areas within a buffer of 250 feet for 
passerines, 500 feet for small raptors, and 1,000 feet for large raptors. Where accessible, 
the location of active nests will be recorded using a handheld global-positioning system 
unit. Should an active nest be discovered, a biological monitor will be required on-Site 
during construction activities that could cause disturbance of the nest. The biologist may 
allow work to continue if they determine that the work activity is not likely to cause nest 
disturbance. The biological monitor shall have the authority to stop work should a nesting 
bird display signs of agitation. The qualified biologist conducting the nesting surveys 
should prepare a report that provides details about the nesting outcome and the removal 
of buffers. This report should be submitted to the County’s Department of Conservation 
and Development for review and approval prior to the time that buffers are removed. 

Mitigation Measure BIO-1k: California Ridgway’s Rail and California Black Rail 
Surveys. Prior to construction occurring during the rail nesting season (February 1 
through August 31) within 700 feet of suitable rail habitat, surveys shall be conducted for 
California Ridgway’s rail and California black rail in accordance with the USFWS 
Survey protocol for California Ridgway’s rail. Surveys should be initiated between 
January 15 and February 1. For each survey station, four surveys are to be conducted. 
Surveys should be spaced at least two weeks apart and should cover the time period from 
the date of the first survey through the end of March or mid-April. If California 
Ridgway’s or California black rails are detected during the survey, no work within 700 
feet of the rail calling centers (identified via compass bearing and distance estimate 
during surveys) shall occur between February 1 and August 31, unless otherwise 
approved by USFWS and CDFW. 

Significance after Mitigation: Less than Significant 

Impact BIO-2: Disturbance or Loss of Sensitive Natural Communities or State and 
Federally Protected Wetlands (Potentially Significant) 

Modification of Line 26 from the Avon wharf would occur over marsh mapped by CDFW as a 
sensitive natural community, Bolboschoenus maritimus–Salt marsh bulrush marshes and over 
state and federally protected wetlands. However, no construction would occur in wetlands. All 
construction within this area would be conducted aboveground from the existing piperack. No 
ground disturbance beyond accidental foot traffic would occur. Habitat degradation through 
accidental spill or the introduction of weed species into this habitat would cause a loss of 
sensitive natural communities and federally protected wetlands. Implementation of Mitigation 
Measure BIO-1a: General Work Site Best Management Practices, Mitigation Measure 
BIO-1b: Spill and Accidental Discharge Prevention, Mitigation Measure BIO-1c: 
Emergency Spill and Containment Plan, Mitigation Measure BIO-1g: Demarcation of 
Limits of Work and Mitigation Measure BIO-1h: Weed Spread Prevention, will reduce 
indirect impacts to this community to less than significant. 

Mitigation Measure BIO-2: Implement Mitigation Measure BIO-1a, Mitigation 
Measure BIO-1b, Mitigation Measure BIO-1c, Mitigation Measure BIO-1g and 
Mitigation Measure BIO-1h. 

Significance after Mitigation: Less than Significant 



Section 3.4 Biological Resources 

Martinez Renewable Fuels Project  October 2021 
Draft Environmental Impact Report 3.4-33 

 
Impact BIO-3: Interfere with Wildlife Migratory Corridors or Nursery Sites 
(Potentially Significant)  

Special-status fish that could be present or migrating through the Project Site during construction 
include delta smelt, green sturgeon, Central California Coast steelhead, California Central Valley 
steelhead, Central Valley spring-run Chinook salmon, Sacramento River winter-run Chinook 
salmon and longfin smelt. Noise and disturbance caused by in-water work to repair dolphins at 
the Amorco MOT could interfere with migration of special-status fish species. Habitat 
degradation caused by noise and disturbance by in-water work would result in a significant 
adverse impact on wildlife migratory corridors. Implementation of Mitigation Measure BIO-
1e: In-water Work Restrictions, would limit in-water work to times outside the migration 
period unless otherwise determined in consultation with USFWS, NMFS and CDFW, ensuring 
the impacts to migratory fish corridors are less than significant. 

The open waters and tidal/brackish marshes in the Project Site are used as nursery sites by native 
wildlife species, including fish and birds. A notably high concentration of soras were detected in 
a small, freshwater pond surrounded by dense cattails located between the access road and Avon 
wharf near the station (LSA 2021). Construction noise and activity that results in disturbance to 
known nursery sites would be a significant adverse impact. Implementation of Mitigation 
Measure BIO-1j: Preconstruction Nesting Bird Surveys, and Mitigation Measure BIO-1k: 
California Ridgway’s Rail and California Black Rail Surveys, require preconstruction 
surveys for nesting birds and protective buffers; and Mitigation Measure BIO-1a: General 
Work Site Best Management Practices, Mitigation Measure BIO-1b: Spill and Accidental 
Discharge Prevention, Mitigation Measure BIO-1c: Emergency Spill and Containment 
Plan, Mitigation Measure BIO-1g: Demarcation of Limits of Work, and Mitigation 
Measure BIO-1h: Weed Spread Prevention, would ensure that marsh areas are protected from 
accidental habitat degradation. Implementation of these measures would reduce impacts to native 
nursery sites such that impacts would be less than significant. 

Mitigation Measure BIO-3: Implement Mitigation Measure BIO-1a, Mitigation 
Measure BIO-1b, Mitigation Measure BIO-1c, Mitigation Measure BIO-1e, Mitigation 
Measure BIO-1g, Mitigation Measure BIO-1h, Mitigation Measure BIO-1j and 
Mitigation Measure BIO-1k. 

Significance after Mitigation: Less than Significant 

Impact BIO-4: Conflict with any local policies or ordinances protecting biological 
resources or provisions of an adopted habitat conservation plan, natural community 
conservation plan, or other approved local, regional, or State habitat conservation plan 
(Less than Significant) 

The Conservation Element of the Contra Costa County General Plan (2005) provides policies to 
protect the County's natural resources and their uses. Degradation of salt marshes and tidelands 
caused by construction activity—such as accidental minor spills, noise, or introduction of weed 
species—would be a significant adverse impact. Mitigation measures in this section are adopted 
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to ensure that the salt marshes and tidelands in the Project Site, and the native species that they 
support, are recognized and protected during construction.  

The Project is located in an area identified in the San Francisco Bay Plan (BCDC 2020) as 
designated for Water-Related Industry Priority Use. Bay Plan policies require tidal marshes and 
tidal flats to be conserved to the fullest possible extent. Degradation of these habitats caused by 
construction activities would be a significant adverse impact. Mitigation measures in this section 
are adopted to ensure that the tidal marshes and tidal flats are protected from accidental harm or 
habitat degradation during construction. 

The Project would be consistent with both plans; therefore, this impact would be less than 
significant. 

Mitigation Measure: No mitigation would be required. 

Operational Impacts 

Impact BIO-5: Cause substantial impact to special-status species or sensitive habitat 
due to increased fill area and bay cover. (Less than Significant)  

One cone fender less than 20 square feet in size would be installed at a dolphin at the Amorco 
MOT. The de minimis increase to bay cover would not adversely affect the use of open water 
habitat by special-status species nor substantially impact sensitive open water habitat; therefore, 
it would result in a less-than-significant impact to special-status species or sensitive habitat. 

Mitigation Measure: No mitigation is required. 

Impact BIO-6: Increase deposition or erosion of sensitive habitats along the vessel path, 
including marshlands within and adjacent to the lease area, resulting from the 
resuspension of sediments by calling vessels. (Less than Significant)  

Discussions of effects from vessel traffic can be found in Section 4.2.4.1, Impact BIO-3, of the 
Avon EIR, and in Section 4.2.3.3, Impact BIO-3, of the Amorco EIR.  

Sediment plumes would be generated by vessels calling at the Avon or Amorco MOTs. Sediment 
lifting from the navigation channel substrate would contribute to the paucity of infaunal 
abundance typically found in these channels. Vessel calls at Avon MOT would increase from 
120 per year to 364 per year. Vessel calls at Amorco MOT would decrease from 90 per year to 
40 per year. While sediment levels could potentially be increased at the terminals, the tidal 
currents at both wharfs are considerable, and sediment plumes are expected to be quickly 
dispersed. In addition, due to the underlying topography at the Project Site, the terminals are 
located within highly turbid waters, and thus the temporary and intermittent increases in turbidity 
are unlikely to affect the local biotic communities. Therefore, impacts to protected sensitive 
habitats would be less than significant. 

Mitigation Measure: No mitigation would be required. 
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Impact BIO-7: Cause injury or behavioral interruptions to aquatic species as a result of 
noise from increased number of vessels. (Potentially Significant) 

Discussions of noise from vessels can be found in Section 4.2.4.1, Impact BIO-6, of the Avon 
EIR and in Section 4.2.3.3, Impact BIO-4, of the Amorco EIR.  

Ships are the dominant source of low frequency noise in many highly trafficked coastal zones. 
Much of the noise associated with a vessel is caused by propeller wash: as the propellers spin 
underwater, small air bubbles form in nicks and gauges along the propeller edge and burst in a 
process known as cavitation. Other sources of noise include mechanical motors and other 
onboard machinery. Direct impacts to wildlife can be caused through masking or behavioral 
disturbance. Masking is noise that interferes with communication between animals or their 
ability to sense their surroundings; behavioral disturbances occur when wildlife are disturbed as 
a result of increased sound. Noise produced by vessels transiting the San Francisco Bay is 
mitigated by the soft-bottom substrate and sediment-rich waters, which attenuate sound. 

The increase in numbers of vessels visiting the two terminals would incrementally increase the 
impacts from noise to fish and marine mammals. However, weekly vessel calls and the limited 
transit time would remain low. Behavioral disturbance and physical injury to fish and marine 
mammals from increasing intermittent vessel noise is not expected to be significant; thus impacts 
to special status species as a result of noise from increased vessel numbers would be less than 
significant. 

In the same way that terrestrial animals can be injured or killed by vehicles, fish and marine 
mammals can be directly injured or killed by shipping vessels. Marine mammals in particular are 
vulnerable to blunt force trauma from collision with vessels (most commonly bow or propeller). 
The probability for marine mammals to be struck by a vessel is highest where a shipping channel 
intersects a migratory route or passes through a feeding area, such as is found at the mouth of 
San Francisco Bay. Vessel collisions have been reported for over 75 marine species including 
whales, dolphins, porpoises, seals, sea otters, sea turtles, and fish (Schoeman et al. 2020). 
Potential effects from vessel collisions on special-status fish, marine mammals and sea turtles are 
assessed below. Encouraging responsible vessel practices and understanding the distribution of 
special status species are two key components to reducing the risk of vessel strikes 

Fish 
Vessel interactions with fish may include propeller strikes or propeller entrainment, which refers 
to fish being transported along with the volume of water “drawn” through the propeller(s) area 
while it spins. Entrained fish may be affected by propeller strikes or rapid changes in pressure, 
shear stress, and turbulence. In either case, injury or mortality may occur immediately upon 
contact with the propeller or result later from injury or increased susceptibility to predation or 
disease (Kilgore et al. 2011).  

Threatened and endangered fish that have the potential to occur in San Pablo and San Francisco 
Bay include salmonids (Chinook salmon, steelhead), smelt (delta, longfin), and green sturgeon. 
Species of special concern include fall and late-fall DPSs of Chinook salmon, lampreys (Pacific, 
western river), Sacramento splittail, and white sturgeon.  
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Smelt 
Delta and longfin smelt share many of the same life history characteristics (Wang 2010). Both 
typically spawn in Suisun Bay and the Delta, depositing eggs onto substrate (submerged 
vegetation, sand, hard substrate; the eggs are adhesive and attach to the substrate). Newly 
hatched larvae are found near the surface of the water column. Juveniles move down to San 
Pablo Bay and move back to freshwater to spawn.  

The likelihood of substantial adverse effects to smelts from Project vessel propellers or 
entrainment is considered low. This is because the distribution of early life stages tends to center 
farther upstream and there is no strong overlap between juvenile/adult distribution and vessels in 
the navigation channel given the width (miles) of the bay. Therefore, impacts to smelts from 
vessel collisions would be less than significant and no mitigation is required. 

Salmonids 
Salmonids (Chinook salmon, steelhead) both spawn in Sacramento and San Joaquin Rivers and 
tributaries, and steelheads also spawn in tributaries to San Francisco Bay. Spawning substrate 
includes gravel to coarse gravel; eggs are demersal. Early life stages are in freshwater. Chinook 
may rear in freshwater from months up to 2 years. Steelhead rear in freshwater streams 1-3 years. 
Juveniles of both species undergo physiological changes prior to out-migration to the ocean 
(smoltification). After spending a few years at sea, fish migrate back to natal streams to spawn. 
Chinook salmon may live up to 9 years, mostly 4 to 5 years; fish die after spawning. Steelhead 
may migrate back to natal streams after varying time at sea, and may repeat spawning/migration 
cycle multiple times; life expectancy ranges from 6 to 8 years.  

Acoustic tagging studies indicate that salmonids rapidly migrate to spawning grounds and 
migrations of young smolts to coastal waters are fairly rapid. For example, acoustic tagged late-
fall run DPS Chinook salmon smolts were tracked to take 2 to 4 days from the Benicia Bridge to 
the Golden Gate, mainly following the deep navigation channel, but also using nearshore 
shallows (Hearn et al. 2013). A comparative acoustic tagging study of the migration success of 
Chinook salmon and steelhead released in the Sacramento River and tracked to the Golden Gate 
showed declining migration success for both species with migration distance and difference 
success rates between years (Singer et al. 2013). Reach-specific migration success for steelhead 
through San Pablo Bay (defined as between Carquinez and Richmond Bridges) ranged from 75 
to 99 percent between years, respectively. Chinook salmon reach-specific success for the same 
reach ranged from 64 to 78 percent, respectively. The lowest reach-specific migration success for 
both species was between Richmond and Golden Gate Bridges: 46 to 56 percent in 2009 and 75 
to 78 percent in 2010. 

Substantial adverse effects to salmonids from Project vessel propellers or entrainment would not 
be expected for similar reasons stated above for smelts. Additionally, results of the acoustic 
tagging studies indicate relatively high migration success for both Chinook salmon and 
steelhead. Therefore, impacts to salmonids from vessel collisions or acoustics would be less than 
significant and no mitigation would be required. 
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Sturgeon 
Green sturgeon spawn in the Sacramento River, and white sturgeon mostly do. Green sturgeon 
eggs, larvae, and young typically occur in freshwater portions of the natal river, and juveniles are 
more frequently observed in the San Francisco Bay-Delta (Moser et al. 2016). Juveniles may 
reside in freshwater 1 to 3 years but are able to survive and may seek out seawater by the end of 
their first year. Both juvenile green and white sturgeon move between the Delta and San 
Francisco Bay, but only the white sturgeon overwinters in the Delta (Miller et al. 2020). Adult 
White sturgeon spend most of their life in the estuary and migrate to and from freshwater only 
for spawning. 

Acoustic tagging studies indicate that green sturgeon display different behaviors when migrating 
or foraging. Kelly et al. (2007) conducted a study of green sturgeon movement patterns in San 
Pablo Bay (5 subadults, 1 adult). Green sturgeon swim near the top of the water column at an 
average speed of 1.8 feet per second when displaying directional swimming behavior (e.g., 
migrating), but swim at slower speeds 0.7 feet per second and stop to linger in areas near the 
bottom, presumably when foraging. Foraging green sturgeon were mostly documented over 
benthic habitats in shallower waters west of the navigation channel, one concentrated track was 
noted along the edge of the channel; none were recorded east of the channel over Pinole Shoal. It 
is considered possible that this distribution pattern may have been related to habitat and food 
quality. Green sturgeon feed on a variety of demersal prey, including longer-lived clams and 
crustaceans. The navigational channel and shoal have been subject to maintenance dredging on 
an annual basis for years; channels subject to frequent dredging typically support less diverse 
benthic communities dominated by small species (Newell et al. 1998).  

There is one documented report of a fatal propellor strike on an adult white sturgeon, from a 
deep-draft tanker in Carquinez Strait (Demetras et al. 2020). Deep-draft vessel strikes is a listed 
threat for the endangered Atlantic salmon DPSs in the Delaware Estuary and in the James River, 
Virginia in areas where vessel traffic supports large ports and navigation channels are relatively 
narrow (Brown and Murphy 2010; Balazik et al. 2012). Vessel strikes is not a listed threat in the 
final rule to list the green sturgeon southern DPS as threatened, nor in the recovery plan for the 
species (NOAA 2018). Currently, Research Sturgeon is requesting information from the public 
on any carcasses found within the estuary to gain better understanding of causes of death 
(disease, marine mammal predation, toxicity or vessel strikes). 

Based on the above considerations, the potential for Project vessel propeller entrainment of early 
life stages of green sturgeon would not be expected to occur and would be expected to be less 
than substantial for white sturgeon given the broad dispersal of their larvae. There is the potential 
for vessel propeller strikes, as indicated by the documented record in the Carquinez Strait, but 
insufficient information is available to assess its potential threat. Acoustic tagging studies 
suggests that subadult green sturgeon prefer foraging outside the navigation channel, which 
makes sense from a habitat quality perspective. More than 400 deep-draft vessel trips per year 
occur in the navigational channel. With the Project, it is estimated there will be an increase in 
deep-draft vessels. The potential for vessel strike effects on green sturgeon is speculative in this 
analysis unknown, but if it occurred, the potential for substantial adverse effects cannot be ruled 
out because of their low population size and their longevity. This would be a significant impact. 
With the incorporation of Mitigation Measure BIO-7b: Sturgeon Action Funding, to support 
further research and education about research being conducted and how the public’s observations 



Section 3.4 Biological Resources 

Martinez Renewable Fuels Project  October 2021 
Draft Environmental Impact Report 3.4-38 

can inform strategies being developed to improve fisheries habitat within the estuary, the impacts 
are expected to be less than significant throughout the operational period of the Refinery.  

Sea Turtles 
Endangered leatherback turtles and green sea turtles may occur offshore in the Project study area 
and are considered vulnerable to ship strikes when near the surface (Schoeman et al. 2020, 
NOAA Fisheries 2021a, b). Leatherback turtle critical habitat occurs offshore the bay extending 
both up- and downcoast. Therefore, the additional Project vessel traffic has the potential to 
incrementally increase the potential for a substantial adverse impact on endangered leatherback 
turtles. The impact would be significant. However, with incorporating Mitigation Measure 
BIO-7a: Vessel Strike Minimization, which would reduce the speed of the approaching vessels, 
the impact is expected to be less than significant. Slowing vessel speed is considered by NMFS 
as applicable for reducing ship strike injury to sea turtles. 

Marine Mammals 
Marine mammal observations in the region during 2017-2020 included several whale species 
(blue, fin, gray, humpback; Killer, and minke), dolphins (northern right whale dolphin, Pacific 
white-sided dolphin, Risso’s dolphin, short- and long-beaked dolphin), porpoises (Dall’s 
porpoise, harbor porpoise), and a sea otter off San Francisco County. Most observations were 
centered on an important foraging area near the Farallon Islands. Several of these species were 
observed in the traffic separation scheme shipping lanes. Occurrence in the relatively narrow 
approach channel, Golden Gate and outer bay area were occasional and included humpback and 
gray whales and the harbor porpoise. 

Harbor Seals and California Sea Lions 
As discussed previously, harbor seals and California sea lions utilize the wharf structures and 
open waters of the lease areas surrounding the Project Site. Seals and sea lions are fast and agile 
swimmers, which lowers their vulnerability to vessel strikes. In the unlikely event of a vessel 
strike, the impact would not be adverse, but a substantial population impact would not be 
expected since their stocks are not considered depleted. 

Sea Otters 
Sea otters would not be expected to occur in the traffic separation scheme shipping lanes. 

Dolphins and Porpoises 
Protected dolphins and porpoises with the potential to occur in the shipping lanes are fast 
swimmers, wide-ranging, and have a “Least Concern” conservation status (International Union 
for the Conservation of Nature, 2019). Therefore, the potential for ship strikes from increased 
vessel traffic from the Project would not be expected to result in substantial adverse effects on 
populations of protected dolphins and porpoises. 

Guadalupe Fur Seal 
Threatened Guadalupe fur seal has a low potential to occur in the Project study area as they have 
only occasionally been seen at the Farallon Islands in the last decade (NMFS 2020). Therefore, a 
substantial adverse impact on this species is considered unlikely.  
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Whales 
Of all the large whale species that inhabit the California coastline, endangered blue, fin, and 
humpback whales, and the delisted (recovered) gray whale are considered the most vulnerable to 
vessel strikes. This is because their migration and coastal feeding areas overlap with shipping 
traffic near San Francisco of other major West Coast ports (Rockwood et al. 2017). Large whales 
typically swim too slowly to avoid ships moving at typical speeds in ocean waters (15 knots or 
more); in the last three decades, dozens of whales have been struck by vessels, generally with 
fatal results, in the approaches to San Francisco Bay. The actual numbers killed and injured are 
unknown because many collisions with whales go unnoticed or unreported 
(Rockwood et al. 2017). 

Studies indicate that vessel speed is an important factor in whale strikes, the risk increasing 
dramatically at speeds above 14 knots and decreasing substantially at speeds 10 knots and lower 
(Jensen and Silber, 2003; Rockwood et al., 2017; Redfern et al., 2019). The risk is greater when 
ships travel in areas that are highly productive fishing grounds due to local environmental 
conditions (e.g., upwelling, island shelves), and in turn are preferred foraging areas for highly 
intelligent marine mammals. The foraging area offshore and including the approach up to and 
including the Golden Gate Bridge is a designated biologically important area unit of critical 
habitat for humpback whale (NMFS 2021a).  

NOAA Fisheries has collaborated with NOAA Sanctuaries and the U.S. Coast Guard to effect 
changes in shipping lanes that should help reduce the risk of ships striking large whales. The 
Coast Guard is responsible for establishing and modifying shipping lanes under the Ports and 
Waterways Safety Act. NOAA Fisheries provided the Coast Guard with information on the 
abundance and distribution of whales to help reduce the overlap of ships and large whales. 
Shipping lanes were adjusted June 1, 2013 to promote safety of navigation and protect 
endangered whales along California coast. Busy shipping lanes off the California coast, 
including routes that cross four national marine sanctuaries, have been adjusted to balance the 
safe and efficient flow of commerce within and between our nation's ports, with NOAA's goal of 
reducing whale strikes from vessels. 

A seasonal voluntary Vessel Speed Reduction is in place in designated shipping routes into San 
Francisco Bay during seasonal migration periods (May through November) to decrease whale 
mortality from ship strikes; however, because operations will double the number of vessel trips 
to the terminals it will correspondingly double the potential for a project vessel to strike aquatic 
species. Any unauthorized take of whales, even if unintentional, by vessels transiting in U.S. 
waters violates federal statutes. These species are protected under the Federal Endangered 
Species Act (16 USC 1538 et seq.), the Marine Mammal Protection Act (16 USC 1361 et seq.), 
and the National Marine Sanctuaries Act (16 USC 1431 et seq.). The potential for ship strikes 
associated with increased vessel traffic from the Project to impact special status species is 
therefore significant. 

By following the shipping lanes established by NOAA and U.S. Coast Guard that have been 
designed to reduce whale-vessel overlap, and by implementing Mitigation Measure BIO-7a: 
Vessel Strike Minimization, below, to reduce vessel speed, the project would be expected to 
reduce the risk of vessel strike impacts on whales to a less than significant level. By furthering 
the characterization of vessel strike risk to sturgeon, implementation of Mitigation Measure 
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BIO-7b: Sturgeon Action Funding, will reduce the risk of vessel strike to federally threatened 
green sturgeon to a less than significant level. 

Mitigation Measure BIO-7a: Vessel Strike Minimization. The following mitigation 
measure shall be implemented during all on-going business operations and shall be 
included as part of contractual agreement language to ensure that contract vessels are 
informed of all on-going operational responsibilities.  
Marathon shall update pre-arrival document materials and instructions sent to tank 
vessels agents/operators scheduled to arrive at the Marine Terminal with the following 
information and requests:  

• Available outreach materials regarding the Blue Whales and Blue Skies incentive 
program. 

• Whale strike outreach materials and collision reporting from NOAA. 
• Request extra vigilance by ship crews upon entering the traffic separation scheme 

shipping lanes approaching San Francisco Bay and departing San Francisco Bay 
to aid in detection and avoidance of ship strike collisions with whales. 

• Inform all vessel traffic of vessels 300 gross registered tons or larger to reduce 
speeds to 10-knots when transiting within the designated Vessel Speed Reduction 
zones.  

• Request compliance to the maximum extent feasible (based on vessel safety) with 
the 10-knot speed reduction zone. Understand and agree that decisions concerning 
safe navigation and maneuvering of participating vessels remain entirely with ship 
masters and crew. 

• Encourage participation in the Blue Whales and Blue Skies incentive program.  

Mitigation Measure BIO-7b: Sturgeon Action Funding. Marathon Refining and 
Marketing Company, LLC (Marathon) shall conduct and support the following activities 
to further the understanding of vessel strike vulnerability of sturgeon in San Francisco, 
San Pablo, and Suisun Bays and the Carquinez Strait. The support shall be based on 
criteria that establish Marathon’s commensurate share taking into account the increase in 
vessel calls to the Avon and Amorco Marine Oil Terminals. Support shall include 
coordination with CDFW and Research Sturgeon to ensure appropriate messaging on 
information flyers suitable for display at bait and tackle shops, boat rentals, fuel docks, 
fishing piers, ferry stations, dockside businesses, etc. to briefly introduce interesting facts 
about the sturgeon and research being conducted to learn more about its requirements and 
how the public’s observations can inform strategies being developed to improve fisheries 
habitat within the estuary. 

Significance after Mitigation: Less than Significant 

Impact BIO-8: Cause significant adverse impacts to the San Francisco Bay Estuary and 
associated biota as a result of spills. (Potentially Significant) 

Discussions of impacts from major fuel, lubricant and/or boat related spills can be found in 
Section 4.2.4.1, Impact BIO-8, of the Final Environmental Impact Report for the Tesoro Avon 
Marine Oil Terminal Lease Consideration (CSLC 2015; Avon FEIR) and in Section 4.2.3.3, 
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Impact BIO-6, of the Final Environmental Impact Report for the Tesoro Amorco Marine Oil 
Terminal Lease Consideration (CSLC 2014; Amorco FEIR). Impacts from vegetable oil, animal 
fats or biofuel spills into the San Francisco Bay Estuary and surrounding natural lands would be 
significant and unavoidable. 

Impacts from spills would depend on the material and quantity spilled. The above-referenced 
EIRs address spills from light oils such as fuel oil, medium oils such as crude oil and heavy oils 
such as heavy crude and some fuel oils. Biofuels such as ethanol or biodiesel, which are derived 
from vegetable oils or animal fats, behave differently from conventional petroleum-based fuels 
in the environment. A discussion of hazards associated with the change of feedstocks is provided 
in Section 3.9 Hazards and Hazardous Materials.  

Biofuel spills may occur from leaks in equipment, pipes, storage tanks and during transfer of 
biofuel. Biofuels, unlike conventional petroleum-based oils, readily biodegrade under both 
aerobic and anaerobic conditions (IRTC 2011). The release of a readily degradable biofuel to soil 
or water results in the rapid consumption of oxygen. This can be detrimental in surface waters 
where low oxygen levels can adversely affect biological communities.  

Biofuel feedstocks – vegetable oils and animal fats – would be transported via barge to the 
Refinery terminals. Vegetable oils and animal fats share common physical properties with 
petroleum oils and produce similar environmental effects when spilled (EPA 2020). Like crude 
oil, vegetable oils and animal fats may sink and form tar balls or coat the benthic floor. These 
oils tend not to evaporate, but instead leave a thick, viscous residue on the surface of receiving 
waters. Vegetable oils and animal fats can: 

• Coat animals and plants with oil and suffocate them; 
• Be toxic and form toxic products; 
• Destroy and degrade habitat by fouling shorelines, the water column and the benthic 

substrate; 
• Produce rancid odors; and 
• Linger in the environment for many years. 

Research and previous spills have shown that release of animal fats and vegetable oils into water 
or overland kill or injure wildlife. Wildlife, including waterbirds and fish, that become coated 
with animal fats or vegetable oils are unable to keep themselves warm, may suffer from 
dehydration, diarrhea, or starvation. Aquatic life can suffocate because of depletion of oxygen 
caused by spilled animal fats and vegetable oils in water.  

Marathon would be required to update the Refinery’s FRP and Spill Prevention, Control, and 
Countermeasure Plan (SPCC) to demonstrate preparedness to respond to vegetable oil and 
animal fat spills. However, there are limitations to thorough containment and cleanup of a major 
oil spill. As was determined in the Avon and Amorco EIRs, even with specific procedures to 
protect sensitive biological resources in the Project vicinity, adverse impacts to special status 
species, protected habitats, and migratory corridors and nursery sites for native species as a result 
of a major spill would remain significant and unavoidable.  
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Impact BIO-9: Introduce invasive nonindigenous aquatic species to the San Francisco 
Bay Estuary. (Potentially Significant) 

Discussions of introduction of nonindigenous aquatic species to the estuary can be found in the 
Avon FEIR in Section 4.2.4.1, Impact BIO-9, and in the Amorco FEIR in Section 4.2.3.3, Impact 
BIO-7. Increase of vessel calls at the Avon and Amorco MOTs would increase the potential for 
introduction of nonindigenous aquatic species to the San Francisco Bay Estuary. This impact 
would be significant and unavoidable. 

Nonindigenous aquatic species can be introduced into the San Francisco Bay Estuary through 
ballast water exchange or vessel biofouling. Ballast water is taken on or released by ships to 
improve vessel stability, maneuverability and propulsion. Because ballast water is taken from 
surrounding waters, it includes marine organisms that may then be released when ballast water is 
discharged. Marine organisms, such as barnacles, that have a sessile or sedentary life stage in 
which the attach to hard surfaces readily colonize ships’ underwater surfaces. They may then be 
transported by vessels into new environments. 

As discussed above under “State Regulations,” preventing the introduction of non-indigenous 
aquatic species from vessels of 300 or more gross tons capable of carrying ballast water that 
arrive at California ports is managed through the Marine Invasive Species Program (MISP). The 
MISP collects information on ballast water management and biofouling management from forms 
submitted by vessel operators and through spot inspections of docked vessels. The 2021 Biennial 
Report on the MISP program reports that 99% of ballast water discharge in California waters 
between 2018 and 2019 was compliant with the MISP ballast water management requirements 
(CSLC 2021). Two-thirds of the vessel arrivals arriving at California ports were compliant with 
the California Biofouling Management Regulations; the 96% of the remaining third were 
compliant within 60 days of failing a first inspection. Most violations were issued for failure to 
include required information in the vessel’s Biofouling Management Plan. Despite the high 
levels of regulatory compliance, non-indigenous aquatic species continue to arrive in the San 
Francisco Estuary: eight new species were identified in the estuary between 2014 and 2016 
(CSLC 2019). 

Marathon has no control over, ownership of or authority to direct vessels that dock at its 
terminals; therefore, specific details of how vessels manage biofouling or ballast water are not 
part of the Project. Under the terms of the terminal leases with CSLC, Marathon is required to 
ensure that vessels calling at Avon or Amorco MOTs are advised of California’s Marine Invasive 
Species Act and submit forms as required by CSLC through the MISP. Mitigation Measure BIO-
9b of the Avon FEIR and BIO-7b of the Amorco FEIR required the refinery’s previous owner, 
Tesoro Refining and Marketing Company, to participate and assist in funding ongoing and future 
actions related to nonindigenous aquatic species at a level determined through cooperative effort 
with the MISP agencies. Mitigation Measure BIO-9a: Invasive Species Action Funding, 
below, would require funding levels to be revisited to address the increase in vessels calls to the 
two terminals. However, even with compliance with the MISA and research into invasive 
species, the potential adverse impact to special status species, protected habitats, and migratory 
corridors and nursery sites for native species from introducing new nonindigenous aquatic 
species via ballast water and vessel biofouling to the San Francisco Bay Estuary waters remains 
significant and unavoidable.  
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Mitigation Measure BIO-9a: Invasive Species Action Funding. Marathon Refining 
and Marketing Company, LLC (Marathon) shall continue to participate and assist in 
funding ongoing and future actions related to nonindigenous aquatic species (NAS) as 
described in Mitigation Measure BIO-9b of the Tesoro Avon Marine Oil Terminal Lease 
Consideration Project Final Environmental Impact Report (FEIR) and Mitigation 
Measure BIO-7b of the Amorco Marine Terminal FEIR. The level of funding shall be 
revisited through a cooperative effort between California State Lands Commission staff, 
the Department of Water Resources, California Department of Fish and Wildlife, and 
Marathon, and shall be based on criteria that establish Marathon’s commensurate share 
NAS actions costs taking into account the increase in vessel calls to the Avon and 
Amorco Marine Oil Terminals.  
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3.5 CULTURAL AND TRIBAL CULTURAL RESOURCES 
Section 3.5 provides a detailed description of existing cultural, paleontological and tribal cultural 
resources in the vicinity of the Project Site and addresses the potential cultural resources impacts 
that could result from the Project.  

Concepts and Terminology 
Cultural Resources 
The following definitions are common terms used to discuss the regulatory requirements and 
treatment of cultural resources: 

• Cultural resource: A term used to describe several different types of resources, 
including prehistoric and historic-period archaeological resources; historic-period 
architectural structures such as buildings, bridges and infrastructure; and resources of 
importance to Native Americans. 
 

• Historic properties: A term defined by the National Historic Preservation Act as any 
prehistoric or historic district, site, building, structure or object included or eligible for 
inclusion in the National Register of Historic Places (NRHP or National Register), 
including artifacts, records and material remains related to such a property. 
 

• Historical resource: A term defined under the CEQA (Pub. Resources Code, § 21084.1 
and State CEQA Guidelines §15064.5, subds. (a) and (b)), as any resource (including 
buildings, sites, structures, objects, records, manuscripts, etc.) listed or determined 
eligible for listing in the California Register of Historic Resources (CRHR or California 
Register). The California Register includes resources listed, or formally determined 
eligible for listing, in the National Register, as well as some California State Landmarks 
and Points of Historical Interest. 
 

• Unique archaeological resource: A CEQA term defined under Public Resources Code 
Section 21083.2, subdivision (g) as an archaeological artifact, object or site about which 
it can be clearly demonstrated that there is a high probability that it meets any of the 
following criteria: (1) contains information needed to answer important scientific 
research questions, and there is a demonstrable public interest in that information; (2) has 
a particular quality such as being the oldest of its type or the best available example or (3) 
is directly associated with a scientifically recognized important prehistoric or historic 
event or person. 

Tribal Cultural Resources 
The following definitions are common terms used to discuss the regulatory requirements and 
treatment of tribal cultural resources. 

CEQA requires lead agencies to consider whether projects would affect tribal cultural resources. 
Public Resources Code (PRC) Section 21074 states the following: 
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a) “Tribal cultural resources” are any of the following:  
 

1) Sites, features, places, cultural landscapes, sacred places, and objects with cultural 
value to a California Native American tribe that are either of the following:  
 

A. Included or determined to be eligible for inclusion in the CRHR.  
B. Included in a local register of historical resources as defined in subdivision 

(k) of Section 5020.1.  
 

2) A resource determined by the lead agency, in its discretion and supported by 
substantial evidence, to be significant pursuant to criteria set forth in subdivision 
(c) of Section 5024.1. In applying the criteria set forth in subdivision (c) of Section 
5024.1 for the purposes of this paragraph, the lead agency shall consider the 
significance of the resource to a California Native American tribe.  
 

b) A cultural landscape that meets the criteria of subdivision (a) is a tribal cultural 
resource to the extent that the landscape is geographically defined in terms of the size 
and scope of the landscape.  
 

c) A historical resource described in Section 21084.1, a unique archaeological resource 
as defined in subdivision (g) of Section 21083.2, or a “nonunique archaeological 
resource” as defined in subdivision (h) of Section 21083.2 may also be a tribal 
cultural resource if it conforms with the criteria of subdivision (a). 

3.5.1 Environmental Setting 
3.5.1.1 Natural Conditions and Prehistoric and Ethnographic Setting 
Natural Conditions 
The Project area is in the southeastern Carquinez Strait near the southern border of the Suisun 
Bay/Sacramento River Delta in Contra Costa County, California, within the larger San Francisco 
Bay Area. The region in which the Project is located has a Mediterranean climate and supports a 
variety of wetland communities and grasslands. 

Prehistoric Setting 
This section describes the cultural changes in the San Francisco Bay Area. No discussion of the 
Clovis time (11500 to 8000 calibrated Before Present [cal. B.P.]) is provided, as there has been 
no evidence related to this time found in the area, presumably because it has been submerged or 
buried (Milliken et al. 2007). The sequence used here is very broad and includes the Lower, 
Middle and Late Archaic periods, and the Emergent Occupation. 

Lower Archaic (8000 to 3500 cal. B.P.)  
A generalized mobile forager pattern among prehistoric groups is characterized by portable 
milling stones, millingslabs (metates) and handstones (manos), as well as wide-stemmed 
projectile points. Archaeobotanical remains suggest an economy focused on acorns. 

 



Section 3.5 Cultural and Tribal Cultural Resources 

Martinez Renewable Fuels Project  October 2021 
Draft Environmental Impact Report 3.5-3 

Middle Archaic (3500 to 500 cal. B.P.)  
During the Middle Archaic, there appears to be an increase in regional trade and possibly signs 
of sedentism. The first cut shell beads appear in mortuaries. Mortars and pestles are documented 
shortly after 4000 cal. B.P. Net sinkers are a typical marker for this time. The burial complexes 
with ornamental grave associations seem to represent a movement from forager to semi-
sedentary land use (Milliken et al. 2007). 

Upper Archaic (500 cal. B.P. to cal. Anno Domini [A.D.] 1050)  
The Upper Archaic period shows continued specialization and an increase in the complexity of 
technology. Acorns and fish are the predominant food sources. New bone tools and ornaments 
appear, including whistles and barbless fish spears. Beads become prominent with several types. 
Mortars and pestles continue to be the sole grinding tools. Net sinkers disappear at most sites. 
Mortuary practices change from a flexed position to an extended position. 

Emergent (cal. A.D. 1050 to Historic)  
Many archaeologists believe that craft specialization, political complexity and social ranking 
were highly developed. New bead types and multi-perforated and bar-scored ornaments appear. 
The bow and arrow replace the dart and atlatl as the favored hunting tools (Moratto 1984). 
Cultural traditions seem to be very similar to those witnessed at the time of European contact. 

Ethnographic Setting 
The Project lies within the territory occupied by the Native American group known to the 
Spanish as the Costanoan (Levy 1978). The contemporary descendants of this group are 
members of the Ohlone Indian Tribe. The Costanoan group occupied the coast of California from 
San Francisco to Monterey and inland to include the mountains from the southern side of the 
Carquinez Strait to the eastern side of the Salinas River south of the Chalone Creek. 

Costanoan is a linguistic term for a family of eight related languages. Each language was spoken 
by a distinct group of people within a recognized geographic area. In the Martinez area, the 
spoken language was Karkin. This language was spoken only in a very small area, and all the 
speakers were probably related. Political units within each ethnic group were called tribelets and 
each tribelet contained between 50 and 500 people. Each tribelet had one or more permanent 
villages and probably several temporary camps within its territory. 

The Costanoans were hunter gatherers, with acorns being the most important plant food. Various 
roots, nuts, berries and seeds were important. The Costanoan group’s practices included 
managed burning of chaparral to encourage sprouting of seed plants and improve browsing for 
deer and elk. The favored animals for hunting were deer and rabbit. Whales and sea lions were 
eaten when found stranded on the beach. Waterfowl were captured in nets using decoys. 
Important fish were steelhead, salmon, and sturgeon, and mussels and abalone were the preferred 
shellfish. 

Dome-thatched houses with rectangular doorways and a central hearth were the standard 
dwellings. Technology included tule balsa canoes, bows and arrows and baskets. 
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3.5.1.2 Historic Overview 
A number of Spanish expeditions passed through the area between 1769 and 1776, including 
those led by Portola, Fages, Anza, and Rivera. Although the exact routes of the early explorers 
cannot be determined, none is thought to have traveled near the Project area (Milliken 1995, 
Beck and Haase 1974). 

The Spanish government founded missions and secular towns with the land itself being held by 
the government. The Mexican government closed the missions in the early 1830s, and former 
mission lands were given to individuals as land grants. 

The Martinez area was originally part of two Mexican land grants. The Rancho El Pinole was 
granted to Ygnacio Martinez in 1824, and Rancho Las Juntas was granted to William Welch in 
1844. The Town of Martinez can be traced to the 1847 establishment of a ferry service that 
crossed the Carquinez Strait. The ferry was part of the main route from San Francisco to the gold 
mining areas in the Sierras. The Town grew rapidly by providing supplies and other services to 
the miners using the ferry route. Martinez was designated as the county seat for Contra Costa 
County in 1851. After the gold rush, the area continued to flourish due to agriculture, 
predominantly wheat and fruit. John Muir lived in Martinez from 1890 to 1914, and his home is 
preserved as the John Muir National Historic Site. Commercial salmon fishing began in the 
1870s, and soon thereafter, two fish canneries opened in Martinez. 

Martinez became an industrial center in the early 20th century when chemical and petroleum 
facilities were built. The Mountain Copper smelter was built at Bull’s Head Point, and several 
refineries were opened in 1915. The Martinez location provided a deep-water harbor and rail 
connections for these industrial facilities. 

Refer to Section 2.0, Project Description, for a discussion of the history of the existing Refinery 
facility. 

3.5.1.3 Cultural Resources in the Vicinity of the Project Site 
Summary of Known Cultural Resources and Significance Findings 

Archaeological Record Search 
The California Historical Resources Information System (CHRIS) maintains regional 
information centers that manage site records for known cultural resource locations and related 
technical studies. The regional information center for Contra Costa County is the Northwest 
Information Center (NWIC) at Sonoma State University in Rohnert Park, California. Information 
regarding cultural resource studies and archaeological sites was compiled using a 1-mile radius 
around the Project Site. Sources reviewed include all known and recorded archaeological and 
historic sites and cultural resource reports. Additional resources that were consulted for relevant 
information included the National Register, California Register, California Inventory of Historic 
Resources, California Points of Historical Interest, California Historical Landmarks, and historic 
maps. 

The archaeological record search for the Project was requested on March 9, 2021, and was 
received on April 29, 2021. The record search identified six cultural resources (07-000130, 07-
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000501, 07-000502, 07-000806, 07-002402 and 07-002921) within the footprint of the Project 
Site, and 26 previously recorded resources within the 1-mile radius. 

One site, prehistoric shellmound CA-CCO-249 (P-07-000130), has been recorded within the 
Tesoro Golden Eagle Refinery. CA-CCO-249 or “Nelson 249a” is one of 425 “earth mounds and 
shell heaps” recorded by Nels C. Nelson of the University of California at Berkeley between 
1906 and 1908. This site, described as “a habitation site,” is recorded as “Near Avon Station” 
about 1,000 yards southeast of the Union Pacific/BNSF/Amtrak railroad line (“Main SPRR”). 
The CHRIS/NWIC maps this shellmound site as straddling both the Union Pacific railroad tracks 
(former SPRR San Ramon Branch) and Solano Way just east of the bend in channelized Pacheco 
Creek. In contrast, Nelson (1909, ca. 1912) maps the location on the east bank of Pacheco Creek 
on the west side of the railroad tracks on a former finger of land surrounded by salt marsh. At the 
time the site was recorded, it was noted that “R.R. lines cuts site” and that it was “Probably 
partially destroyed” (Nelson 1909; Nelson ca. 1909/form; Nelson ca. 1912 [annotated map]; 
Moratto 1984:227). Subsequent reports state that it is likely that the site has been destroyed and 
paved over during the course of upgrading the facilities at the Refinery, or was plowed in the 
years just prior. 

Four cultural resources P-07-000501, P-07-000502, P-07-000806 (CA-CCO-000732H – 
Atchison, Topeka & Santa Fe Railroad), and P-07-002402 (CA-CCO-000861H – Navy Rail 
System, Concord Naval Weapons Station [NWS], USN Wpn. Sta. Seal Beach Detachment; Bay 
Point & Clayton Railroad) consist of various railroads that traverse the Project Site. None of the 
segments of these railroads are eligible for listing on the National Register (see Table 3.5-1). 

P-07-002921 (WMU4 scatter) consists of a historic refuse scatter measuring 1.5 acres in size and 
contains a highly disturbed scatter of historic-era refuse that may be the remains of a demolished 
incinerator (Rehor 2008). Artifacts consisted of diagnostic brick fragments (produced from 1935 
– 1955), hobble-skirt coke bottle fragments (ca. 1938 – 1965), and various glass and metal 
fragments. The site is situated in Waste Management Unit 4 of the Marathon Martinez Refinery 
(formerly the Tesoro Golden Eagle Refinery), in an area heavily disturbed due to mechanical 
earth-moving activities. The site has been recommended not eligible for listing on the National 
Register. Subsequent studies have not been able to relocate this site. 

There are no sites currently listed on the National Register, California Register, Contra Costa 
County Historic Resources Inventory or the list of California Historical Landmarks within 1 mile 
of the Project Site. 

The record search indicated that a total of 107 cultural resource studies have been completed 
within a 1-mile radius of the Project Site; of these studies, 20 include portions of the Project Site. 

On October 28, 2020, the Contra Costa County Department of Conservation and Development 
contacted the Wilton Rancheria notifying the tribe of the proposed Project. Ms. Mariah 
Mayberry of the Wilton Rancheria responded on November 20, 2020, stating that the tribe had 
identified cultural resources near the Project’s footprint and that the tribe would like to have a 
monitor present during all ground disturbance activities.  
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The California State Lands Commission (CSLC) online database for shipwrecks (CSLC 2021) 
was checked on May 17, 2021. The database lists shipwrecks by county and is based primarily 
on historical accounts of these incidents. This database search is by latitude and longitude. No 
known shipwrecks appeared within the Project footprint. One shipwreck appears on the United 
States Geological Survey (USGS) topographic map over one mile to the south of the Project Site. 
Two of the cultural resource studies that include portions of the Project Site were marine 
archaeological studies, and both studies were negative for shipwrecks in the vicinity of the 
Project Site. 

Native American Heritage Commission 
TRC contacted the Native American Heritage Commission (NAHC) on March 9, 2021, 
regarding the potential presence of burials and sacred lands on the Project Site and vicinity (see 
Appendix TCR for the NAHC correspondence). In its March 19, 2021 response, the NAHC 
stated that the sacred lands file records search did not indicate the presence of any known Native 
American cultural resources within the immediate Project area. The NAHC enclosed a list of 
Native American individuals and/or organizations that might have knowledge of cultural 
resources in or near the Project Site.  

On April 1, 2021, TRC sent letters with a Project location map to all individuals and groups on 
the list requesting information and comments. There have been two responses at the time of this 
report. 

On April 2, 2021, Kanyon Sayer-Roods from the Canyon Band of Costanoan Ohlone People 
responded via email and requested that a Native American monitor and an Archaeologist be 
present on-Site at all times due to a nearby potentially eligible cultural site. 

Corrina Gould, Tribal Chair, replied on May 19, 2021 via email and requested additional 
information regarding the Site and if there had been a Sacred Lands File search conducted at the 
NAHC. Project description and the results of the search from the NAHC were submitted to Ms. 
Gould on May 20, 2021.  

Paleontological Record Search 
On March 31, 2021, a locality record search was conducted using the University of California, 
Museum of Paleontology website (University of California 2021). No localities were found 
within the Project Site for invertebrates, microfossils or vertebrates. An online search was 
performed at the USGS (USGS 2021) for the geologic rock units for the Project Site. The maps 
show that the Project Site is predominantly Alluvium dating from the Holocene and a few 
portions are from the Pleistocene, with some pockets of mud deposits from the late Holocene. 
There is minimal potential for fossils, due to previous dredging and because the depositional 
environment for fossil preservation is low. 
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Table 3.5-1: Cultural Resources Identified Within 1-mile Radius of Project Site 

Primary 
Number 

Trinomial Resource  
Type 

Description Recorder(s)  
and Year(s) 

Relationship  
to Project Site 

NRHP/CRHR 
Status 

P-07-
000123 

CA-CCO-
000241/H 

Prehistoric/ 
Historic 

Nelson's 250 (L.L. Loud);  
1951 (Meighan, University of California);  
1952 (Pilling, University of California);  
1990 (Suzanne Baker, 
Archaeological/Historical Consultants) 

Outside  
(within 1 mile) 

Unknown 

P-07-
000130 

CA-CCO-
000249 

Prehistoric Nelson's 249a 1909 (Nelson Survey, [none]) Within Unknown 

P-07-
000489 

CA-CCO-
000843H 

Historic Sacramento 
Northern Railway; 
Oakland, Antioch & 
Eastern Railway 

1994 (Hatoff, Voss, Waechter, Wee, Bente, 
Woodward-Clyde Consultants);  
1994 (Hatoff, Voss, Waechter, Wee, Bente, 
Woodward-Clyde Consultants);  
1994 (Hatoff, Voss, Waechter, Wee, Bente, 
Woodward-Clyde Consultants);  
2010 (Kim Tremaine, John Lopez, 
Tremaine & Associates, Inc.);  
2019 (Ashleigh Sims, ESA) 

Outside  
(within 1 mile) 

Unknown 

P-07-
000501 

N/A Historic SPN-5 1995 (Brian Hatoff; Barb Voss; Sharon 
Waechter; Stephen Wee; Vance Bente, 
Woodward-Clyde Consultants) 

Within Not eligible 

P-07-
000502 

N/A Historic SPN-4 1995 (Brian Hatoff; Barb Voss; Sharon 
Waechter; Stephen Wee; Vance Bente, 
Woodward-Clyde Consultants) 

Within Not eligible 
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Table 3.5-1: Cultural Resources Identified Within 1-mile Radius of Project Site 

Primary 
Number 

Trinomial Resource  
Type 

Description Recorder(s)  
and Year(s) 

Relationship  
to Project Site 

NRHP/CRHR 
Status 

P-07-
000806 

CA-CCO-
000732H 

Historic Atchison, Topeka & 
Santa Fe Railroad 

1995 (Brian Hatoff, Woodward-Clyde 
Consultants);  
1995 (Brian Hatoff, Woodward-Clyde 
Consultants);  
1995 (Brian Hatoff, Woodward-Clyde 
Consultants);  
1995 (Brian Hatoff, Woodward-Clyde 
Consultants);  
1996 (Ward Hill, [none]);  
1998 (S. Ashkar, Jones & Stokes 
Associates, Inc.);  
1998 (Meta Bunse, JRP Historical 
Consulting);  
1999 (S. Atchley, G. Roark, Jones & Stokes 
Associates, Inc.);  
2004 (Josh Smallwood, CRM Tech);  
2009 (J. Lang, GANDA);  
2016 (Polly S. Allen, JRP Historical 
Consulting) 

Within Not eligible 

P-07-
002079 

N/A Historic Building 209, 
Concord NWS, 
Concord NWS, USN 
Weapons Station 
Detachment 

1998 (Meta Bunse, JRP Historical 
Consulting Services) 

Outside  
(within 1 mile) 

Unknown 

P-07-
002080 

N/A Historic Building 211, 
Concord NWS, 
Concord NWS, USN 
Weapons Station 
Detachment 

1998 (Meta Bunse, JRP Historical 
Consulting Services) 

Outside  
(within 1 mile) 

Unknown 
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Table 3.5-1: Cultural Resources Identified Within 1-mile Radius of Project Site 

Primary 
Number 

Trinomial Resource  
Type 

Description Recorder(s)  
and Year(s) 

Relationship  
to Project Site 

NRHP/CRHR 
Status 

P-07-
002081 

N/A Historic Building 212, 
Concord NWS, 
Concord NWS, USN 
Weapons Station 
Detachment 

1998 (Meta Bunse, JRP Historical 
Consulting Services) 

Outside  
(within 1 mile) 

Unknown 

P-07-
002082 

N/A Historic Building 213, 
Concord NWS, 
Concord NWS, USN 
Weapons Station 
Detachment 

1998 (Meta Bunse, JRP Historical 
Consulting Services) 

Outside  
(within 1 mile) 

Unknown 

P-07-
002083 

N/A Historic Building 214, 
Concord NWS, 
Concord NWS, USN 
Weapons Station 
Detachment 

1998 (Meta Bunse, JRP Historical 
Consulting Services) 

Outside  
(within 1 mile) 

Unknown 

P-07-
002084 

N/A Historic Building 215, 
Concord NWS, 
Concord NWS, USN 
Weapons Station 
Detachment 

1998 (Meta Bunse, JRP Historical 
Consulting Services) 

Outside  
(within 1 mile) 

Unknown 

P-07-
002085 

N/A Historic Building 216, 
Concord NWS, 
Concord NWS, Usn 
Weapons Station 
Detachment 

1998 (Meta Bunse, JRP Historical 
Consulting Services) 

Outside  
(within 1 mile) 

Unknown 

P-07-
002228 

N/A Historic Building 154 
Monuments 

1998 ([none], JRP Historical Consulting 
Services) 

Outside  
(within 1 mile) 

Unknown 

P-07-
002231 

N/A Historic Building 255 
Monuments 

1998 ([none], JRP Historical Consulting 
Services) 

Outside  
(within 1 mile) 

Unknown 
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Table 3.5-1: Cultural Resources Identified Within 1-mile Radius of Project Site 

Primary 
Number 

Trinomial Resource  
Type 

Description Recorder(s)  
and Year(s) 

Relationship  
to Project Site 

NRHP/CRHR 
Status 

P-07-
002324 

N/A Historic Building 139, 
Detached Garage, 
Concord NWS, USN 
WPN STA Seal 
Beach Detachment 

1998 ([none], JRP Historical Consulting 
Services) 

Outside  
(within 1 mile) 

Unknown 

P-07-
002325 

N/A Historic Building 140, 
Detached Garage, 
Concord NWS, USN 
WPN STA Seal 
Beach Detached 

1998 ([none], JRP Historical Consulting 
Services) 

Outside  
(within 1 mile) 

Unknown 

P-07-
002326 

N/A Historic Building 141, 
Detached Garage, 
Concord NWS, USN 
WPN STA Seal 
Beach Detached 

1998 ([none], JRP Historical Consulting 
Services) 

Outside  
(within 1 mile) 

Unknown 

P-07-
002327 

N/A Historic Building 142, 
Detached Garage, 
Concord NWS, USN 
WPN STA Seal 
Beach Detached 

1998 ([none], JRP Historical Consulting 
Services) 

Outside  
(within 1 mile) 

Unknown 

P-07-
002328 

N/A Historic Building 143, 
Detached Garage, 
Concord NWS, USN 
WPN STA Seal 
Beach Detached 

1998 ([none], JRP Historical Consulting 
Services) 

Outside  
(within 1 mile) 

Unknown 

P-07-
002329 

N/A Historic Building 144, 
Detached Garage, 
Concord NWS, USN 
WPN STA Seal 
Beach Detached 

1998 ([none], JRP Historical Consulting 
Services) 

Outside  
(within 1 mile) 

Unknown 
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Table 3.5-1: Cultural Resources Identified Within 1-mile Radius of Project Site 

Primary 
Number 

Trinomial Resource  
Type 

Description Recorder(s)  
and Year(s) 

Relationship  
to Project Site 

NRHP/CRHR 
Status 

P-07-
002333 

N/A Historic Building 201, 
Officers Residence, 
Concord NWS, USN 
WPN STA Seal 
Beach Detached 

1998 ([none], JRP Historical Consulting 
Services) 

Outside  
(within 1 mile) 

Unknown 

P-07-
002334 

N/A Historic Building 202, 
Officers Residence, 
Concord NWS, USN 
WPN STA Seal 
Beach Detached 

1998 ([none], JRP Historical Consulting 
Services) 

Outside  
(within 1 mile) 

Unknown 

P-07-
002339 

N/A Historic Building 262 Inland 
Army Security 

1998 (Meta Bunse, JRP Historical 
Consulting Services);  
2012 (Melissa Montag, U.S. Army Corps of 
Engineers) 

Outside  
(within 1 mile) 

Unknown 

P-07-
002402 

CA-CCO-
000861H 

Historic Navy Rail System, 
Concord NWS, USN 
Wpn. Sta. Seal 
Beach Detachment; 
Bay Point & Clayton 
Railroad 

1994 (Brian Hatoff, Woodward-Clyde 
Consultants);  
1994 (Brian Hatoff, Woodward-Clyde 
Consultants);  
1998 (Meta Bunse, JRP Historical 
Consulting Services);  
2008 (Polly Allen, JRP);  
2010 (Kim Tremaine, John Lopez, 
Tremaine & Associates, Inc.);  
2018 (S. Psota; M. Holman, Holman 
Associates) 

Within Not eligible 

P-07-
002440 

N/A Historic Contra Costa Canal 1998 (Meta Bunse, JRP Historical 
Consulting Services);  
2012 (Melissa Montag, U.S. Army Corps of 
Engineers) 

Outside  
(within 1 mile) 

Unknown 



Section 3.5 Cultural and Tribal Cultural Resources 

Martinez Renewable Fuels Project  October 2021 
Draft Environmental Impact Report 3.5-12 

Table 3.5-1: Cultural Resources Identified Within 1-mile Radius of Project Site 

Primary 
Number 

Trinomial Resource  
Type 

Description Recorder(s)  
and Year(s) 

Relationship  
to Project Site 

NRHP/CRHR 
Status 

P-07-
002575 

N/A Historic Bridge 28C-442 1978 (Carroll Pursell, University of 
California, Santa Barbara/Calif. Inventory);  
2001 (Christopher McMorris, JRP 
Historical Consulting Services) 

Outside  
(within 1 mile) 

Unknown 

P-07-
002676 

N/A Historic Grayson & Walnut 
Creeks Historic 
Scatter 

2004 (Adam Marlow, William Self 
Associates, Inc.) 

Outside  
(within 1 mile) 

Unknown 

P-07-
002695 

N/A Historic Contra Costa Canal 1993 ([none], JRP Historical Consulting 
Services);  
1995 (Hatoff, Voss, Waechter, Wee, Bente, 
Woodward-Clyde Consultants);  
2003 (Rand Herbert, JRP Historical 
Consulting Services);  
2005 (Rand Herbert, Kate McLoughlin, JRP 
Historical Consulting Services);  
2008 (Karen McNeill, Matthew Davis, 
Carey & Co.);  
2008 (Cassidy DeBaker, Kruger Frank, 
Garcia & Associates);  
2009 (Rand Herbert, JRP Historical 
Consultants);  
2010 (R. Windmiller, Consulting 
Archaeologist) 

Outside  
(within 1 mile) 

Unknown 

P-07-
002731 

N/A Historic Walnut Creek & 
Grayson Creek 
Levees 

2002 (Rand Herbert, JRP Historical 
Consulting Services) 

Outside  
(within 1 mile) 

Unknown 

P-07-
002921 

N/A Historic WMU4 scatter 2008 (Jay Rehor, URS Corporation);  
2010 (Amy Dunay, Bureau of Reclamation) 

Within Not eligible 
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Table 3.5-1: Cultural Resources Identified Within 1-mile Radius of Project Site 

Primary 
Number 

Trinomial Resource  
Type 

Description Recorder(s)  
and Year(s) 

Relationship  
to Project Site 

NRHP/CRHR 
Status 

P-07-
004707 

N/A Historic Main Gate Guard 
Shack 

1992 (C. Wills, G. Mattson, William Self 
Associates) 

Outside  
(within 1 mile) 

Unknown 
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3.5.1.4 Regulatory and Policy Context 
Federal and state laws that may be relevant to the Project are identified below. Local laws, 
regulations, and policies are discussed below. 
State  
The California Office of Historic Preservation, a division of the California Department of Parks 
and Recreation, is responsible for carrying out the duties described in the California PRC and 
maintaining the California Historic Resources Information System (CHRIS) and CRHR. The 
state-level regulatory framework also includes CEQA, which requires the identification and 
mitigation of substantial adverse impacts that may affect the significance of eligible historical 
and archaeological resources. 

CEQA requires a lead agency to analyze whether historic and/or archaeological resources may 
be adversely impacted by a proposed project. Under CEQA, a “project that may cause a 
substantial adverse change in the significance of a historic resource is a project that may have a 
significant effect on the environment” (PRC Section 21084.1). Answering this question is a two-
part process. First, the determination must be made as to whether the proposed project involves 
cultural resources. Second, if cultural resources are present, the proposed project must be 
analyzed for a potential “substantial adverse change in the significance” of the resource.  

Assembly Bill 52, which adds several sections to the PRC, was signed by the California 
governor in September 2014 and establishes a new class of resources under CEQA: “tribal 
cultural resources.” It requires that lead agencies undertaking CEQA review must, upon the 
written request of a California Native American tribe, begin consultation once the lead agency 
determines that the project application is complete, before the issuance of a notice of preparation 
of an Environmental Impact Report or notice of intent to adopt a negative declaration or 
mitigated negative declaration. Assembly Bill 52 also resulted in a revision to Appendix G, the 
environmental checklist, of the State CEQA Guidelines. This revision created a new standalone 
environmental topic and series of checklist questions for tribal cultural resources. 

Local  

Contra Costa County 
The following goal and policy from the Open Space Element of the Contra Costa County 
General Plan (2005) may be applicable to the Project. 

• Goal 9-31: To identify and preserve important archaeological and historic resources 
within the County. 

• Policy 9-32: Areas that have identifiable and important archaeological or historic 
significance shall be preserved for such uses, preferably in public ownership. 

3.5.2 Existing Conditions 
The Project area is built, and no new construction outside of previously-disturbed areas of the 
Refinery would occur as a result of this Project. 
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3.5.3 Impact Analysis 
3.5.3.1 Methodology for Impact Analysis 
For the purposes of this Environmental Impact Report, potential impacts to cultural and tribal 
cultural resources were evaluated based on a review of known and recorded archaeological and 
historic sites within one mile of the Project Site. Additional resources that were consulted 
include cultural resource reports, the California Register, National Register, California Inventory 
of Historic Resources, California Historical Landmarks, historic maps and the CSLC online 
database for shipwrecks. 

A paleontological record search was conducted online using the University of California, 
Museum of Paleontology website. 

For tribal cultural resources, TRC prepared and mailed formal notification letters for the 
proposed Project to tribes that were included in the Native American Heritage Sacred Lands file 
search on April 1, 2021. As of the time of this writing, no responses have been received and no 
tribal cultural resources have been identified on the Project Site. 

3.5.3.2 Significance Criteria 
For the purposes of this analysis, the Project is considered to have a significant impact on 
cultural resources if it would: 

• Cause a substantial adverse change in the significance of a historical resource pursuant to 
CEQA Guidelines Section 15064.5; 

• Cause a substantial adverse change in the significance of an archaeological resource 
pursuant to CEQA Guidelines Section 15064.5;  

• Directly or indirectly destroy a unique paleontological resource or site or unique geologic 
feature or 

• Disturb any human remains, including those interred outside formal cemeteries. 

For the purposes of this analysis, the Project is considered to have a significant impact on tribal 
cultural resources if it would cause a substantial adverse change in the significance of a tribal 
cultural resource, defined in PRC Section 21074 as either a site, feature, place, cultural landscape 
that is geographically defined in terms of the size and scope of the landscape, sacred place or 
object with cultural value to a California Native American tribe, and that is: 

• Listed or eligible for listing in the CRHR, or in a local register of historical resources as 
defined in PRC Section 5020.1(k) or 

• A resource determined by the lead agency, in its discretion and supported by substantial 
evidence, to be significant pursuant to criteria set forth in subdivision (c) of PRC Section 
5024.1. 

3.5.4 Impacts Analysis and Mitigation Measures 
The following subsections describe the Project’s potential impacts on cultural and tribal cultural 
resources, and paleontological resources. Where impacts are determined to be significant, 
feasible mitigation measures are described that would reduce or avoid impacts. Because potential 
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impacts on cultural and tribal cultural resources would occur during ground disturbance, which 
would occur during Project construction as well as during ongoing operational maintenance 
activities that might require ground disturbance post-construction, construction and operational 
impacts are discussed together below. 

Cultural Resources 
Impact CR-1: Potential to cause a substantial adverse change in the significance of a 
historical resource as defined in CEQA Guidelines Section 15064.5. (Potentially 
Significant) 

The CHRIS NWIC completed the archaeological record search for the Project on April 29, 2021. 
The record search identified six cultural resources (07-000130, 07-000501, 07-000502, 07-
000806, 07-002402 and 07-002921) within the footprint of the Project Site, and 26 previously 
recorded resources within the 1-mile radius. Of those resources identified, four cultural 
resources, P-07-000501, P-07-000502, P-07-000806 (CA-CCO-000732H - Atchison, Topeka & 
Santa Fe Railroad), and P-07-002402 (CA-CCO-000861H - Navy Rail System, Concord NWS, 
USN Wpn. Sta. Seal Beach Detachment; Bay Point & Clayton Railroad), consist of various 
railroads that traverse the Project Site. None of the segments of these railroads is eligible for 
listing in the NRHP, and none would be impacted by the proposed Project because they are 
located outside the area of new equipment installation/construction and demolition. P-07-002921 
(WMU4 scatter) consists of a historic refuse scatter situated in a heavily disturbed area, and 
subsequent studies have not been able to relocate this site. Considering the results of the records 
search, previous surveys of portions of the Project Area, and NAHC response, there are no 
known historical resources in the Project work area. The Project Site is completely developed, 
and there is a high degree of disturbance on the property. One prehistoric shellmound CA-CCO-
249 (P-07-000130) site has been recorded within the Marathon Martinez Refinery (formerly the 
Tesoro Golden Eagle Refinery). At the time the site was recorded, it was noted that “R.R. lines 
cut site” and “Probably partially destroyed.” Subsequent reports state that it is likely that the site 
has been destroyed and paved over during the course of upgrading the facilities at the Refinery, 
or it was plowed in the years just prior. 

There are no sites currently listed on the National Register, California Register, Contra Costa 
County Historic Resources Inventory, or the list of California Historical Landmarks within one 
mile of the Project Site. 

Based on the resources discussed above within the boundaries of the Refinery, there is a potential 
to encounter previously unidentified buried archaeological resources during construction. This is 
particularly true for the paved pipeline segments, where the natural ground surface was not 
visible during survey. While the depth of excavation for the pipelines likely will not be great, 
there is the potential to encounter previously undocumented archaeological resources. 

Mitigation Measure CR-1: Discovery of Unknown Cultural or Archaeological 
Resources. The following Mitigation Measures shall be implemented during project 
related ground disturbance, and shall be included on all construction plans: 

All construction personnel, including operators of equipment involved in grading, or 
trenching activities will be advised of the need to immediately stop work if they observe 
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any indications of the presence of an unanticipated cultural resource discovery (e.g. 
wood, stone, foundations, and other structural remains; debris-filled wells or privies; 
deposits of wood, glass, ceramics). If deposits of prehistoric or historical archaeological 
materials are encountered during ground disturbance activities, all work within 50 feet of 
the discovery shall be redirected and a qualified archaeologist, certified by the Society for 
California Archaeology (SCA) and/or the Society of Professional Archaeology (SOPA), 
shall be contacted to evaluate the finds and, if necessary, develop appropriate treatment 
measures in consultation with the County and other appropriate agencies. If the cultural 
resource is also a tribal cultural resource (TCR) the representative (or consulting) tribe(s) 
will also require notification and opportunity to consult on the findings. 

If the deposits are not eligible, avoidance is not necessary. If eligible, deposits will need 
to be avoided by impacts or such impacts must be mitigated. Upon completion of the 
archaeological assessment, a report should be prepared documenting the methods, results, 
and recommendations. The report should be submitted to the Northwest Information 
Center and appropriate Contra Costa County agencies. 

Should human remains be uncovered during grading, trenching, or other on-site 
excavation(s), earthwork within 30 yards of these materials shall be stopped until the 
County coroner has had an opportunity to evaluate the significance of the human remains 
and determine the proper treatment and disposition of the remains. Pursuant to California 
Health and Safety Code Section 7050.5, if the coroner determines the remains may those 
of a Native American, the coroner is responsible for contacting the Native American 
Heritage Commission (NAHC) by telephone within 24 hours. Pursuant to California 
Public Resources Code Section 5097.98, the NAHC will then determine a Most Likely 
Descendant (MLD) tribe and contact them. The MLD tribe has 48 hours from the time 
they are given access to the site to make recommendations to the land owner for 
treatment and disposition of the ancestor's remains. The land owner shall follow the 
requirements of Public Resources Code Section 5097.98 for the remains. 

 In the event the Project design changes, and ground disturbance is anticipated beyond the 
Area of Potential Effect, as it is currently defined by the Cultural Resources Inventory 
Reports, further surveys shall be conducted in those new areas to assess the presence of 
cultural resources. Any newly discovered or previously recorded sites within the 
additional survey areas shall be recorded (or updated) on appropriate Department of 
Parks and Recreation (DPR) 523-series forms. If avoidance of these cultural resources is 
not feasible then an evaluation and/or data recovery program shall be drafted and 
implemented. 

Significance after Mitigation: Less than Significant. 

Impact CR-2: Potential to cause a substantial adverse change in the significance of an 
archaeological resource as defined in CEQA Guidelines Section 15064.5. (Potentially 
Significant) 

The records search indicated that there are six archaeological resources (07-000130, 07-000501, 
07-000502, 07-000806, 07-002402 and 07-002921) within or adjacent to the Project Site. 
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Furthermore, 26 resources were identified in the 1-mile radius. None of these resources are 
eligible for listing in the NRHP/CRHR. A search of the NAHC Sacred Lands File failed to 
indicate the presence of Native American cultural resources in the Project work area. P-07-
002921 (WMU4 scatter) consists of a historic refuse scatter situated in a heavily disturbed area, 
and subsequent studies have not been able to relocate this site. Considering the results of the 
records search, previous surveys of portions of the Project Site, and NAHC response, there are 
no known archaeological resources on the Project Site. The Project Site is completely developed 
and there is a high degree of disturbance on the property. One prehistoric shellmound CA-CCO-
249 (P-07-000130) site has been recorded within the Marathon Martinez Refinery (formerly the 
Tesoro Golden Eagle Refinery). At the time the site was recorded, it was noted that "R.R. lines 
cuts site" and "Probably partially destroyed." Subsequent reports state that it is likely that the site 
has been destroyed and paved over during the course of upgrading the facilities at the Refinery, 
or it was plowed in the years just prior. 

The new construction areas and areas of demolition associated with the Project are not located 
within any of the above-mentioned cultural resources; therefore, there would be no new 
disturbance to previously recorded archaeological resources. Because there are no shipwrecks in 
the immediate area of the Refinery, any maintenance dredging would also have no impact on 
known cultural resources. 

Based on the resources discussed above within the boundaries of the Refinery, there is a potential 
to encounter previously unidentified buried archaeological resources during construction. This is 
particularly true for the paved pipeline segments, where the natural ground surface was not 
visible during survey. While the depth of excavation for the pipelines likely will not be great, 
there is the potential to encounter previously undocumented archaeological resources. 

Mitigation Measure CR-1: Implement Mitigation Measure CR-1. 

Significance after Mitigation: Less than Significant. 

Impact CR-3: Potential to directly or indirectly destroy a unique paleontological 
resource or site or unique geologic feature. (Less than Significant) 

The Project Site is relatively flat terrain with no unique geologic features. The native geological 
materials beneath the Project Site are mapped as late Pleistocene alluvium (USGS 2021). These 
deposits are about 11,500 years old or older and contain late Pleistocene vertebrate and 
invertebrate fossil faunas. This geologic unit is widespread at low elevations in the San Francisco 
Bay region and, in places, can contain localized accumulations of freshwater gastropod (snail) 
and pelecypods (bivalve mollusks) fossils. While fossils of this age could potentially occur in the 
native geologic unit that underlies the Project Site and could potentially be important for their 
uniqueness and scientific value, it is unlikely that any such fossils would be disturbed by the 
Project within these geologic deposits.  

Mitigation Measure: No mitigation is required. 

Impact CR-4: Potential to disturb any human remains, including those interred outside 
of formal cemeteries. (Less than Significant) 
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No human remains or cemeteries have been previously recorded within or near the Project Site. 
There is a low likelihood of encountering buried human remains during ground-disturbing 
Project activities. None have been reported in the Project vicinity, and the filled and heavily 
developed former tidal marshland on which the Refinery has been built has a low sensitivity for 
preservation of such remains. 

Mitigation Measure: No mitigation is required. 

Tribal Cultural Resources 
 

Impact TCR-1: Potential to cause a substantial adverse change in the significance of a 
tribal cultural resource, defined in PRC Section 21074 as either a site, feature, place, 
cultural landscape that is geographically defined in terms of the size and scope of the 
landscape, sacred place, or object with cultural value to a California Native American 
tribe, and that is 1) listed or eligible for listing in the CRHR, or in a local register of 
historical resources as defined in Public Resources Code (PRC) Section 5020.1(k); or 2) 
a resource determined by the lead agency, in its discretion and supported by substantial 
evidence, to be significant pursuant to criteria set forth in subdivision (c) of PRC 
Section 5024.1. (Potentially Significant) 

The archaeological record search for the project was completed by the CHRIS NWIC on April 
29, 2021. The record search identified six cultural resources (07-000130, 07-000501, 07-000502, 
07-000806, 07-002402 and 07-002921) within the footprint of the Project Site, and 26 previously 
recorded resources within the 1-mile radius. Of these resources identified, four cultural 
resources, P-07-000501, P-07-000502, P-07-000806 (CA-CCO-000732H – Atchison, Topeka & 
Santa Fe Railroad) and P-07-002402 (CA-CCO-000861H – Navy Rail System, Concord NWS, 
USN Wpn. Sta. Seal Beach Detachment; Bay Point & Clayton Railroad), consist of various 
railroads that traverse the Project Site. None of the segments of these railroads are eligible for 
listing on the NRHP, and none will be impacted by the proposed Project. P-07-002921 (WMU4 
scatter) consists of a historic refuse scatter situated in a heavily disturbed area and subsequent 
studies have not been able to relocate this site. One prehistoric shellmound CA-CCO-249 (P-07-
000130) site has been recorded within the Marathon Martinez Refinery (formerly the Tesoro 
Golden Eagle Refinery). At the time the site was recorded, it was noted that "R.R. lines cuts site" 
and "Probably partially destroyed." Subsequent reports state that it is likely that the site has been 
destroyed and paved over during the course of upgrading the facilities at the refinery, or it was 
plowed in the years just prior. 

There are no sites currently listed on the National Register, California Register, Contra Costa 
County Historic Resources Inventory or the list of California Historical Landmarks within 1 mile 
of the Project Site. 

On October 28, 2020, the Contra Costa County Department of Conservation and Development 
contacted the Wilton Rancheria notifying the tribe of the proposed Project. Ms. Mariah 
Mayberry of the Wilton Rancheria responded on November 20, 2020, stating that the tribe has 
identified cultural resource near the Project’s footprint and that the tribe would like to have a 
monitor present during all ground disturbance. In the event that cultural resources are unearthed 
during ground-disturbing activities, the archaeological monitor would be empowered to halt or 
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redirect ground-disturbing activities away from the vicinity of the find so that the find can be 
evaluated. The monitor could be directed by the County to prepare and submit brief weekly 
monitoring reports as well as one final monitoring report summarizing the results of the 
monitoring activity and describing any cultural resources recovered in the duration of 
monitoring. Marathon has agreed to the request for a tribal monitor, and the tribal monitor would 
be required as a condition of project approval.  

TRC contacted the NAHC on March 9, 2021, regarding the potential presence of burials and 
sacred lands on the Project Site and vicinity (see Appendix F for the NAHC correspondence). In 
its March 19, 2021 response, the NAHC stated that the sacred lands file records search did not 
indicate the presence of any known Native American cultural resources within the immediate 
area around the Project Site. The NAHC enclosed a list of Native American individuals and/or 
organizations that might have knowledge of cultural resources in or near the Project Site.  

On April 1, 2021, TRC sent letters with a Project location map to all individuals and groups on 
the list requesting information and comments. There have been two responses at the time of this 
report: the first on April 2, 2021, Kanyon Sayer-Roods from the Canyon Band of Costanoan 
Ohlone People, and the second on May 19, 2021, from Corrina Gould.  

A search of the NAHC Sacred Lands File failed to indicate the presence of Native American 
cultural resources on the Project Site. Considering the results of the records search, previous 
surveys of portions of the Project Site, and NAHC response, there are no known tribal cultural 
resources on the Project Site. The Project Site is completely developed and there is a high degree 
of disturbance on the property. As the proposed Project Site contains neither any archaeological, 
historic or tribal cultural resources, as defined in PRC Section 21074, there would be no effect on 
known Tribal Cultural Resources, and there are no resources determined by the lead agency, in 
its discretion and supported by substantial evidence, to be significant pursuant to criteria set forth 
in subdivision (c) of PRC Section 5024.1. Consequently, there would be no effect upon such 
resources. 

Based on the resources discussed above within the boundaries of the Refinery, there is a potential 
to encounter previously unidentified buried archaeological resources during construction. This is 
particularly true for the paved pipeline segments, where the natural ground surface was not 
visible during survey. While the depth of excavation necessary for the construction of the Project 
equipment foundations likely will not generally be more than 5 feet, there is the potential to 
encounter previously undocumented archaeological resources. 

Mitigation Measure TCR-1: Implement Mitigation Measure CR-1 

Significance after Mitigation: Less than Significant. 
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3.6 ENERGY 
Environmental effects related to energy include the Project’s energy requirements and its energy 
use efficiencies by amount and fuel type during construction and operation; the effects of the 
Project on local and regional energy supplies; the effects of the Project on peak and base period 
demands for electricity and other forms of energy; the degree to which the Project complies with 
existing energy standards; the effects of the Project on energy resources; and the Project’s 
projected transportation energy use requirements and its overall use of efficient transportation 
alternatives, if applicable. 

3.6.1 Environmental Setting 
3.6.1.1 Regulatory and Policy Context 
Section 21100(b) of the California Environmental Quality Act (CEQA) Guidelines (State CEQA 
Guidelines) requires that an environmental impact report (EIR) include a detailed statement 
setting forth mitigation measures proposed to minimize a project’s significant effects on the 
environment, including, but not limited to, measures to reduce the wasteful, inefficient, or 
unnecessary consumption of energy. Appendix F of the State CEQA Guidelines states that, in 
order to ensure that energy implications are considered in project decisions, the potential energy 
implications of a project shall be considered in an EIR, to the extent relevant and applicable to 
the project. Appendix F further states that a project’s energy consumption and proposed 
conservation measures may be addressed, as relevant and applicable, in the Project Description, 
Environmental Setting and Impact Analysis portions of technical sections, as well as through 
mitigation measures and alternatives. 

In accordance with the intent of Appendix F of the State CEQA Guidelines, which requires an 
EIR to include a discussion of the potential energy impacts of a proposed project with an 
emphasis on avoiding or reducing inefficient, wasteful, or unnecessary consumption of energy, 
this Draft EIR includes relevant information and analyses that address the energy implications of 
the Project. This section represents a summary of the Project’s anticipated energy needs, impacts, 
and conservation measures. 

Information in this section, as well as other aspects of the Project’s energy implications, are 
discussed in greater detail elsewhere in this EIR, including in Chapter 2, Project Description, and 
Section 3.3 Air Quality, Section 3.8, Greenhouse Gas Emissions, and Section 3.14, 
Transportation. 

Federal 
The United States Environmental Protection Agency (U.S. EPA) is responsible for setting and 
enforcing the National Ambient Air Quality Standards (discussed in Section 3.3, Air Quality). 
The U.S. EPA has jurisdiction over emissions sources that are under the authority of the federal 
government including aircraft, locomotives, and emissions sources outside state waters (Other 
Waters of the U.S.). The U.S. EPA also establishes emission standards for vehicles sold in states 
other than California. Automobiles sold in California must meet the stricter emission 
requirements of the California Air Resources Board (CARB). California has enacted legislation 
related to transportation and vehicle efficiencies, energy-efficient building and appliances, 
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renewable energy portfolios, renewable energy access, water conservation, and solid waste 
reduction and recycling.  

Title III of the 1990 Clean Air Act (CAA) amendments required the U.S. EPA to promulgate 
National Emission Standards for Hazardous Air Pollutants (NESHAP) on a specified schedule 
for certain categories of sources identified by the U.S. EPA as emitting one or more of the 189 
listed Hazardous Air Pollutants (HAPs). Emission standards for affected sources must require the 
maximum achievable control technology (MACT). MACT is defined as the maximum degree of 
emission reduction achievable considering cost and non-air quality health and environmental 
impacts and energy requirements. All NESHAPs were promulgated by May 2015. 

Fuel efficiency standards for medium- and heavy-duty trucks have been jointly developed by the 
U.S. EPA and the National Highway Traffic Safety Administration (NHTSA). The Phase 1 
heavy-duty truck standards apply to combination tractors, heavy-duty pickup trucks and vans, 
and vocational vehicles for model years 2014 through 2018 and result in a reduction in fuel 
consumption from 6 to 23 percent over the 2010 baseline, depending on the vehicle type (U.S. 
EPA 2011). The U.S. EPA and NHTSA also adopted the Phase 2 heavy-duty truck standards, 
which cover model years 2021 through 2027 and require the phase-in of a 5 to 25 percent 
reduction in fuel consumption over the 2017 baseline depending on the compliance year and 
vehicle type (U.S. EPA 2016). 

Additional federal regulations pertaining to energy resources are found in Section 3.3 Air Quality 
and Section 3.8 Greenhouse Gas Emissions of this EIR. 

State Regulations 
Senate Bill 1389 
Senate Bill (SB) 1389, codified in Public Resources Code (PRC) Sections 25300 through 25323, 
requires the California Energy Commission (CEC) to prepare a biennial integrated energy policy 
report that assesses major energy trends and issues facing the state’s electricity, natural gas, and 
transportation fuel sectors and provides policy recommendations to conserve resources; protect 
the environment; ensure reliable, secure, and diverse energy supplies; enhance the state’s 
economy; and protect public health and safety (PRC Section 25301[a]). The 2015 Integrated 
Energy Policy Report provides the results of the CEC’s assessments of a variety of energy issues 
facing California including energy efficiency, strategies related to data for improved decisions in 
the Existing Buildings Energy Efficiency Action Plan, building energy efficiency standards, the 
impact of drought on California’s energy system, achieving 50 percent renewables by 2030, the 
California Energy Demand Forecast, the Natural Gas Outlook, the Transportation Energy 
Demand Forecast, Alternative and Renewable Fuel and Vehicle Technology Program benefits 
updates, update on electricity infrastructure in Southern California, an update on trends in 
California’s sources of crude oil, an update on California’s nuclear plants, and other energy 
issues. 

Assembly Bill 1493 In response to the transportation sector accounting for more than half of 
California’s carbon dioxide (CO2) emissions, Assembly Bill (AB) 1493 (Chapter 200, Statutes of 
2002), enacted on July 22, 2002, required CARB to set greenhouse gas (GHG) emission 
standards for passenger vehicles, light-duty trucks, and other vehicles whose primary use is non-
commercial personal transportation manufactured in and after 2009. 
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2005 California Energy Action Plan II 
The California Energy Action Plan II is the state’s principal energy planning and policy 
document (CEC 2005). The plan continues the goals of the original Energy Action Plan, 
describes a coordinated implementation plan for state energy policies, and identifies specific 
action areas to ensure that California’s energy is adequate, affordable, technologically advanced, 
and environmentally sound. In accordance with this plan, the first priority actions to address 
California’s increasing energy demands are energy efficiency and demand response (i.e., 
reduction of customer energy usage during peak periods in order to address system reliability and 
support the best use of energy infrastructure). Additional priorities include the use of renewable 
sources of power and distributed generation (i.e., the use of relatively small power plants near or 
at centers of high demand). To the extent that these actions are unable to satisfy the increasing 
energy and capacity needs, clean and efficient fossil-fired generation is supported. 

The Energy Action Plan II seeks to identify opportunities and support programs to reduce 
electricity demand related to the water supply system during peak hours and opportunities to 
reduce the energy needed to operate water conveyance and treatment systems. 

In 2002, California established its Renewable Portfolio Standard (RPS) program, with the goal of 
increasing the percentage of renewable energy in the state’s electricity mix to 20 percent by 
2017. The California Energy Commission subsequently accelerated that goal to 2010, and further 
recommended increasing the target to 33 percent by 2020, and at least 50 percent must come 
from renewable energy sources by 2030. To complement these efforts on electricity generation, 
the state has also committed to increasing the energy efficiency of existing buildings by 50 
percent by 2050 in order to reduce energy demand. 

Senate Bill 350 
The Clean Energy and Pollution Reduction Act (SB 350) establishes clean energy, clean air, and 
GHG reduction goals, including reducing GHG to 40 percent below 1990 levels by 2030 and to 
80 percent below 1990 levels by 2050. SB 350 requirements include: 

• Increase California's renewable electricity procurement goal from 33 percent by 2020 to 
50 percent by 2030. This objective will increase the use of RPS eligible resources, 
including solar, wind, biomass, geothermal and others.  

•  Double statewide energy efficiency savings in electricity and natural gas end uses by 
2030. To help meet these goals and reduce GHG emissions, large utilities will be required 
to develop and submit integrated resource plans (IRPs). These plans detail how utilities 
will meet their customers’ resource needs, reduce GHG emissions, and ramp up the use 
of clean energy resources.  

• Transform California Independent System Operator (ISO), a nonprofit public 
corporation, into a regional organization, contingent upon approval from the Legislature. 
The bill also authorizes utilities to undertake transportation electrification. 

Senate Bill 100 
On September 10, 2018, Governor Brown signed SB 100, establishing that 100 percent of all 
electricity in California must be obtained from renewable and zero-carbon energy resources by 
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December 31, 2045. SB 100 also creates new standards for the Renewables Portfolio Standard 
(RPS) goals that were established by SB 350 in 2015. Specifically, the law increases the 
percentage of energy that both investor-owned utilities and publicly-owned utilities must obtain 
from renewable sources from 50 percent to 60 percent by 2030. Incrementally, these energy 
providers must also have a renewable energy supply of 33 percent by 2020, 44 percent by 2024, 
and 52 percent by 2027. The updated RPS goals are considered achievable, because many 
California energy providers are already meeting or exceeding the RPS goals established by SB 
350. 

Known as the “100 percent clean energy bill,” SB 100: 

• Sets a 2045 goal of powering all retail electricity sold in California and state agency 
electricity needs with renewable and zero-carbon resources — those such as solar and 
wind energy that do not emit climate-altering greenhouse gases. 

• Updates the state’s Renewables Portfolio Standard to ensure that by 2030 at least 60 
percent of California’s electricity is renewable. 

• Requires the CEC, California Public Utilities Commission (CPUC) and CARB to use 
programs under existing laws to achieve 100 percent clean electricity and issue a joint 
policy report on SB 100 by 2021 and every four years thereafter. 

 
Cap and Trade Policies 
Emissions from oil refineries and power plants are regulated at the regional and state levels. This 
regulatory environment makes it difficult for the County to control or influence the sector that 
produces the majority of GHG emissions except through participating in the cap-and-trade 
programs administered by the state or through conditions and mitigation measures placed in 
land-use permits. Cap-and-trade is a market-based approach to reducing GHG emissions. In 
California, the Cap-and-Trade Program sets an enforceable limit, or the cap, on the amount of 
emissions that can be produced by large industrial emitters. The program then authorizes a 
number of permits that allow additional emissions that can then be traded, bought, or sold. 

Cap-and-trade programs enable industrial emitters to reduce overall emissions and to invest in 
cleaner fuels and energy efficiency. The AB 32 Scoping Plan update identifies California’s Cap-
and-Trade Program as a key component in reaching the state’s near- and long-term GHG 
emissions targets. California’s Cap-and-Trade Program has been designed by CARB in 
conjunction with stakeholders through a multiyear process and calls for a statewide limit on the 
sources that create 85 percent of California’s GHG emissions including electricity generation, 
large industrial sources, transportation fuels, and residential and commercial use of natural gas. 
Starting in 2013, the CARB program began regulating utilities and large industrial facilities with 
a cap 2 percent below 2012 emissions levels. Starting in 2015, fuel distributors were also brought 
under the cap. CARB estimated that the Cap-and-Trade Program would generate about $1 billion 
in state revenue from the auction of emissions allowances for 2012-13, and possibly up to $10 
billion annually by 2020 (Contra Costa County 2015). 

Recent legislation, including AB 1532 and SB 535, seek to allocate cap-and-trade revenue for 
programs that reduce pollution in disproportionately impacted communities. AB 1532, the 
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California Global Warming Solutions Act of 2006: Greenhouse Gas Reduction Fund, addresses 
how funds related to market-based compliance mechanisms, such as cap-and-trade, can be used. 
The bill also stipulates that the California Environmental Protection Agency must develop a 
method for the identification of priority communities for investment opportunities based on a 
variety of geographic, socioeconomic, and environmental factors. SB 535 builds off AB 1532 
and requires 25 percent of the available funds to go to projects that provide benefits to 
disadvantaged communities, and that 10 percent of the available funds go to projects located 
within disadvantaged communities. These funds may be allocated to disadvantaged communities 
through projects that reduce pollution and develop clean energy. In addition to identifying 
strategies to reduce local emissions, this CAP includes policies to support local programs that 
could be funded by potential cap-and-trade revenue. 

AB 617 Expedited Best Available Retrofit Control Technology (BARCT) 
The expedited best available retrofit control technology (BARCT) requirements of AB 617 are 
an important component of the bill, which is intended to provide benefits to residents statewide 
that are living near industrial sources. In addition to the statewide benefits of expedited BARCT, 
the schedules are expected to yield important emissions reduction benefits within communities 
selected for emission reduction and air monitoring programs.  

Districts in nonattainment for one or more air pollutants (including the Bay Area Air Quality 
Management District) were required to adopt an expedited schedule by January 1, 2019 for the 
implementation of BARCT by December 31, 2023. The expedited BARCT schedules apply to 
each industrial source that as of January 1, 2017, would be subject to the Cap-and-Trade 
program. This requirement addresses sources that fall within 18 air districts across the state. The 
adopted schedules must give highest priority to permitted units that have not modified emissions-
related permit conditions for the greatest period of time. In developing the expedited schedules 
for implementing BARCT, affected air districts must prioritize the retrofit of emissions sources 
that have not been addressed for the longest period of time to promptly reduce emissions in 
communities located near these sources. The schedule does not apply to emissions units that 
have implemented BARCT due to a permit revision or new permit issuance since 2007 
(CARB 2021). 

Local 
Contra Costa County Climate Action Plan (2005) 
In 2009, the County was awarded a $3.57 million Energy Efficiency and Conservation Block 
Grant (EECBG) from the US Department of Energy. In 2011, the County dedicated a portion of 
its EECBG funds to prepare a climate action plan (CAP). In support of this effort, the County 
updated its GHG inventory and forecasts and developed draft measures to achieve a Year 2020 
GHG reduction target consistent with AB 32 (see Section 3.3 Greenhouse Gas Emissions). 

In 2005 the County established a Climate Change Working Group to coordinate County efforts 
to respond to climate change, and to guide practices that result in more sustainable actions. Many 
County policies and initiatives support goals and policies described in the 2015 CAP, including: 

• The 2007 Municipal Climate Action Plan. 

• Energy conservation policies and programs designed to reduce energy demand through a 
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home weatherization programs and green building guidelines. 

• Alternative energy policies that will reduce GHG emissions through supporting 
appropriate renewable energy projects and encouraging energy recovery projects. 

• A comprehensive approach to water conservation. 

• Transportation policies that support a balanced transportation system including bicycle, 
pedestrian, transit, and carpooling facilities, transportation and parking demand 
management, and support for rail and bus transit. 

• Waste reduction strategies that reduce landfill disposal by supporting recycling and waste 
diversion. 

• Land use policies that encourage transit-oriented, mixed-use, and infill development, and 
support local agricultural operations and production. 

• Participation in regional energy efficiency efforts, such as the Bay Area Regional Energy 
Network (BayREN). 
 

3.6.2 Existing Conditions 
Electricity for the refinery is provided by multiple sources. Pacific Gas and Electric (PG&E) 
Company provides electricity and natural gas services for the refinery. PG&E’s electric and gas 
services are regulated by the CPUC. A combined heat and power production (CHP or 
cogeneration) plant operated by Foster Wheeler Martinez is located at the refinery site and also 
provides electricity for the Refinery. Water supply is through the Contra Costa Water District. 
Wastewater is discharged into pipes managed by the Central Costa County Sanitary District. 
Marathon Refinery operates its own onsite wastewater treatment facilities. 

3.6.3 Impact Analysis 
3.6.3.1 Methodology for Impact Analysis 
Analysis of the Project’s potential energy impacts is based in part on information discussed in 
Section 3.3, Air Quality; Section 3.8, Greenhouse Gas Emissions; Section 3.14, Transportation; 
and Section 3.15 Utilities and Services. Supplemental information included in this EIR is from 
the Initial Study prepared for Marathon Refinery (Environmental Audit 2020). The evaluation of 
potential impacts related to energy usage that may result from the construction and long-term 
operations of the Project has been conducted as described below. 

Construction 
The Project would be constructed in a single phase with overlapping development activities. 
Construction could commence in 2021, pending Project approval and EIR certification, with full 
buildout and operation of the Project anticipated by 2023. Construction energy consumption 
would result primarily from transportation fuels (e.g., diesel and gasoline) used for haul trucks, 
heavy-duty construction equipment, and construction workers traveling to and from the Project 
site. Construction activities can vary substantially from day to day, depending on the specific 
type of construction activity and the number of workers and vendors traveling to the Project site. 
This analysis considers these factors and provides the estimated maximum construction energy 
consumption for the purposes of evaluating the associated impacts on energy resources. 



Section 3.6 Energy 

Martinez Renewable Fuels Project  October 2021 
Draft Environmental Impact Report 3.6-7 

The energy usage required for Project construction would be estimated based on the number and 
type of construction equipment that would be used during Project construction, the extent that 
various equipment are utilized in terms of equipment operating hours or miles driven, and the 
estimated duration of construction activities. Energy for construction worker commuting trips 
has been estimated based on the predicted number of workers for the various phases of 
construction and the estimated vehicle miles traveled (VMT). The level of significance regarding 
the Project’s energy consumption would be based on the Project’s compliance with relevant 
energy-related regulatory measures (MM AQ-1: Implement BAAQMD Basic Construction 
Measures) that would minimize the amount of energy usage during construction. These 
measures are also discussed elsewhere in EIR; Chapter 2, Project Description, Section 3.8, 
Greenhouse Gas Emissions, Section 3.11, Land Use and Planning, and Section 3.14, 
Transportation and Traffic. 

Operation 
Proposed Project operations would require energy in the form of electricity and natural gas for 
heating, cooling, lighting, water demand and wastewater treatment and other energy needs, and 
transportation-fuels, primarily gasoline, for vehicles traveling to and from the Project Site. 
Increases or decreases in energy usage required for Project operations and routine and incidental 
maintenance activities would be based on estimated net change in energy demand required for 
lifecycle production of diesel, jet fuel and other fuel sources on refinery facilities compared to 
previous petroleum fuel production. 

Use of the cogeneration plant provides electricity to the facility that is significantly more 
efficient than standard power plants because it takes advantage of waste heat that would be 
classified as losses in conventional power plants. In addition, transportation losses are minimized 
since the cogeneration system is located near the refinery. 

Emission factors for employee travel and truck travel were based on EMFAC2017 (CARB 
2017). Vehicle trip lengths were determined using information on the residential locations of 
Marathon employees. The estimated fuel economy for vehicles is based on fuel consumption 
factors from the CARB EMFAC emissions model. Therefore, this energy assessment is 
consistent with the modeling approach used for other environmental analyses in this Draft EIR 
and consistent with general CEQA standards. 

3.6.3.2 Significance Criteria 
For the purposes of this analysis, the Project is considered to have a significant impact on energy 
resources if it would: 

• result in potentially significant environmental impact due to wasteful, inefficient, or 
unnecessary consumption of energy resources, during project construction or operation; 
or 

• conflict with or obstruct a state or local plan for renewable energy or energy efficiency. 

3.6.4 Impacts and Mitigation Measures 
Impact EN-1: The proposed Project could result in increased energy consumption, but 
not in large amounts or in a wasteful manner. (Less than Significant) 
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The proposed Project modifications would allow the facility to manufacture renewable fuels in 
compliance with CARB’s Low Carbon Fuel Standard (Title 17, California Code of Regulations, 
Sections 95480-95490), which reduces greenhouse gas emissions by reducing the carbon 
intensity of transportation fuels used in California by at least 20 percent by 2030. The proposed 
Project would change the existing use of the Refinery from petroleum-based fuel processing to 
renewable feedstocks. This is expected to decrease the intensity of energy use at the Project Site, 
as discussed below.  

The Marathon facility would continue to receive electricity from the Foster Wheeler Martinez 
cogeneration facility onsite. The Marathon facility would reduce the amount of feedstock 
processed from 161,000 barrels per day to 48,000 barrels per day, reducing the processing 
activities at the facility. Units that are expected to be shutdown include the Crude Units, No. 4 
HDS Unit, Alkylation Unit, No. 4 Gas Plant, Catalytic Reformer, UOP Platforming Unit, Sulfur 
Recovery Unit, Benzene Saturation Unit, Fluid Catalytic Cracking Unit, Boilers #6 and #7, and 
Vacuum Units. Several units would be modified including the No. 2 and No. 3 HDS, 
Hydrocracker Stage 1 and 2, No. 1 and No. 5 Gas Plants, and some storage tanks. New units that 
would be installed include a Thermal Oxidizer, Pretreatment Unit, and Wastewater Treatment 
Unit. Overall, the proposed Project would result in the shutdown of a number of refinery units, 
heaters and boilers, resulting in a decrease in electricity and natural gas use.  

The purchases of electricity from a public utility company would decrease under the proposed 
Project. Current electricity use at the Refinery is approximately 1,200,000 megawatt-hours 
(MWh) per year. Electricity demand after implementation of the proposed Project is an estimated 
to be 855,000 MWh per year. Current natural gas demand at the Refinery is approximately 
60,000 Metric Million British Thermal Units per day (MMBtu/day). Natural gas demand after 
implementation of the proposed Project is estimated to be approximately 31,080 MMBtu/day. 
The reduction in electricity and natural gas use is further documented in Section 3.8, Greenhouse 
Gas Emissions, which shows an emission reduction of over 885,000 metric tons per year of GHG 
emissions, most of which are carbon dioxide emissions generated by combustion sources.  

CARB has also adopted emission standards for off-road diesel construction equipment of greater 
than 25 horsepower (hp). The emissions standards are referred to as “tiers” with Tier 4 being the 
most stringent (i.e., less polluting). The requirements are phased in, with full implementation for 
large and medium fleets by 2023 and for small fleets by 2028. The Project would accelerate the 
use of cleaner construction equipment by using equipment that meet at a minimum the Tier 3 or 
Tier 4 interim off-road emissions standards as specified in the discussion of Impact AQ-1. Field 
testing from construction equipment manufacturers have shown that higher tier equipment results 
in lower fuel consumption.  

No increase in operational energy consumption would occur, so the project would not interfere 
with energy consumption in the immediate project area, nor would long-term energy 
consumption exceed anticipated growth in the area (see Section 3.1 of the Project Description). 
The Refinery would comply with applicable climate action plans and sustainability plans (such 
as Contra Costa County’s Climate Action Plan) discussed throughout this EIR that address 
energy efficiency. These standards provide “a whole systems” approach for designing and 
constructing facilities that would conserve energy, water, and material resources which identify 
measures the County would implement in order to to reach energy efficiency targets, in addition 
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to supporting other public health, water conservation, and air quality, and greenhouse gas 
emissions goals. 

The Refinery would be subject to energy conservation regulations that would require the 
proposed Project to meet a number of conservation standards discussed above. See also sections 
3.3 Air Quality, 3.8 Greenhouse Gas Emissions, and Section 3.15 Utilities and Service Systems 
for a detailed discussion of those conservation standards. As such, the proposed Project would 
not cause a wasteful use of energy, and effects related to use of fuel, water, or energy would be 
less than significant. 

Mitigation Measure: No mitigation would be required. 

Impact EN-2: Proposed Project construction or operations would not conflict with 
adopted energy conservation plans or standards (Less than Significant) 

The Project would utilize construction contractors who must comply with applicable CARB 
regulations restricting the idling of heavy-duty diesel motor vehicles and governing the 
accelerated retrofitting, repowering, or replacement of heavy-duty diesel on- and off-road 
equipment.  

The proposed Project would allow the Martinez Refinery to help meet the growing demand in 
California for renewable fuels, due to implementation of the Low Carbon Fuel Standard (LCFS). 
The LCFS was designed to reduce the State’s reliance on petroleum-based fuels and encourage 
the use of less carbon-intensive fuels in the transportation sector.  

The LCFS increases the desirability of the types of fuels that the proposed Project would supply. 
Because of their relatively low carbon-intensity scores, renewable fuels provide a means to meet 
the carbon intensity benchmarks and to create credits to offset any deficits incurred by more 
carbon-intensive fuels. Additionally, because a fuel’s carbon intensity score takes into account 
the emissions associated with transportation of a finished fuel to the California market, and 
transportation of finished fuels from outside California is relatively carbon intensive, the LCFS 
creates an economic incentive for production of renewable fuels within the State of California. 
The proposed Project would assist the state with compliance of the LCFS and the state’s overall 
strategy to mitigate greenhouse gas emissions and address climate change. See Section 3.8.2 of 
this EIR for more details on the LCFS standard.  

The proposed Project would meet the requirements of the California Energy Code, as well as 
regulatory requirements discussed in the beginning of this chapter.  

The proposed Project would result in a decrease in energy use, both natural gas and electricity. 
Reducing consumption of electricity and diversifying electricity generation resources are 
significant elements of plans to reduce natural gas demand. The RPS is a flexible, market-driven 
policy to ensure that the public benefits of wind, solar, biomass, and geothermal energy continue 
to be realized as electricity markets become more competitive. The policy ensures that a 
minimum amount of renewable energy is included in the portfolio of electricity resources serving 
a state or country. By increasing the required minimum amount over time, the Renewable 
Portfolio Standard puts the electricity industry on a path toward increasing sustainability.  
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The proposed Project and nearby residential and nonresidential development projects would be 
required to conform to current state and local energy conservation standards, including Title 24 
of the California Code of Regulations. As a result, the proposed Project, in combination with 
other reasonably foreseeable projects, would not cause a wasteful use of energy or other non-
renewable natural resources. The Project would result in a decrease in electricity, therefore, the 
project would not exceed overall demand within Contra Costa County, the greater Bay Area, and 
the state, and would not require any expansion of power facilities. The County’s plans to reduce 
GHG emissions (discussed in the County’s 2015 CAP above) would be achieved through a 
number of different strategies, including energy efficiency. Further, the proposed Project would 
be consistent with regional and state energy reduction strategies. Therefore, the energy demand 
associated with the proposed would not contribute to a cumulative impact on existing or 
proposed energy supplies or resources, as it would result in a decrease in energy use. 

Based on the foregoing, the proposed Project, alone or in combination with past, present, and 
reasonably foreseeable projects, would not cause a significant cumulative impact on energy 
resources. 

Mitigation Measure: No mitigation would be required. 
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2016-10-25/pdf/2016-21203.pdf. 
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3.7 GEOLOGY AND SOILS 
This section describes the environmental conditions and impacts analysis of geology, sediments 
and seismicity issues associated with converting the existing Marathon Martinez Refinery from 
its current production of fossil fuels (i.e., conventional diesel fuel, gasoline, distillates, propane, 
and various by-products) to the production of renewable fuels, including renewable diesel, 
renewable propane, renewable naphtha and potentially renewable jet.  

The environmental setting provides a summary of laws and regulations that may affect geologic 
resources and seismicity analyses. Also included is information on the existing geologic and 
conditions regionally, as well as in the immediate vicinity of the Project Site. This is followed by 
an analysis of the potential Project impacts. Geologic issues associated with the Project primarily 
involve the effects of seismic events on structures and systems. 

Guidelines and key sources of data used in the preparation of this section include the following: 

• Geotechnical reports 
• Site plans 
• Geologic maps 
• Hazard maps 

3.7.1 Environmental Setting 
3.7.1.1 Regulatory and Policy Context 
Federal 
There are no federal plans, policies or regulations that are applicable to this resource area. 

State 
Alquist-Priolo Earthquake Fault Zoning Act 
The Alquist-Priolo Earthquake Fault Zoning Act is overseen by the California Department of 
Conservation, California Geological Survey. Alquist-Priolo earthquake fault zones are regulatory 
zones surrounding the surface traces of active faults in California, and the purpose of the Act is 
to reduce losses from surface fault rupture. If an active fault has the potential for surface rupture, 
a structure for human occupancy cannot be placed over the fault and must be a minimum 
distance from the fault. The Alquist-Priolo Act defines an active fault as one that has ruptured in 
the last 11,000 years. 

California Seismic Hazards Mapping Act 
The Seismic Hazards Mapping Act was established in 1990 and directs the Department of 
Conservation, California Geological Survey to identify and map areas prone to earthquake 
hazards, including liquefaction, landslides and ground shaking. The purpose of the Act is to 
reduce the threat to public safety and to minimize the loss of life and property by identifying and 
mitigating seismic hazards. The Act requires the State Geologist to establish regulatory zones 
and to issue Seismic Hazard Zone maps. 
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California Building Standards Code 
The California Building Standards Code (California Code of Regulations, Title 24) includes 
provisions for earthquake safety based on factors including occupancy type, soil and rock profile, 
the strength of the ground and distance to seismic sources. 

Local 
Contra Costa County 
Contra Costa Health Services Hazardous Materials Programs administers the California 
Accidental Release Prevention (CalARP) Program (California Code of Regulations, Title 19, 
Division 2, Chapter 4.5). Through CalARP, businesses that handle more than a threshold 
quantity of certain regulated substances must develop a Risk Management Plan (RMP). An RMP 
is a detailed engineering analysis of the potential accident factors, including seismic 
considerations, present at a business, as well as the mitigation measures that can be implemented 
to reduce this accident potential.  

City of Martinez 
The Safety Element of the City of Martinez General Plan (2010) identifies geologic and seismic 
hazards in the City, provides restraints in the selection of land for development, and provides 
policies with regard to structural design. Additionally, the Open Space and Conservation 
Element of the General Plan identifies the City’s policies pertaining to natural resources, 
including soils. 

3.7.1.2 Existing Conditions 
The Marathon Martinez Refinery is located 3.25 miles east of downtown Martinez along Solano 
Way between Waterfront Road and Monsanto Way, adjacent to the Pacheco Creek, on 
approximately 2,000 acres of property owned by Marathon.  

Regional Geology 
Most of the Bay Area is located within the Coast Ranges geomorphic province. The Coast Range 
province spans approximately 400 miles from Oregon into Southern California and is 
characterized by a series of northwest trending ridges and valleys that roughly parallel the San 
Andreas fault zone. Much of the Coast Range province is composed of marine sedimentary and 
volcanic rocks located east of the San Andreas Fault, while the region west of the San Andreas 
Fault is underlain by a mass of basement rock that is composed of mainly marine sandstone and 
various metamorphic rocks. Unconsolidated alluvial deposits, artificial fill, and estuarine 
deposits (including Bay Mud) underlie the low-lying region along the margins of the Carquinez 
Straight and Suisun Bay (ABAG 2017). 

Project Site Geology 
The Site-specific geologic characteristics described in this section are based on the geotechnical 
investigation conducted by Hultgren-Tillis Engineers (Hultgren-Tillis 2021). For this 
investigation, Hultgren-Tillis reviewed existing geotechnical reports and logs of borings, drilled 
soil borings, performed laboratory testing on selected soil samples, and performed Cone 
Penetration Testing (CPT) soundings and field electrical resistivity testing. A total of 6 soil 
borings were completed to depths ranging from 10 feet to 100 feet. 
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Subsurface geology at the Project Site is generally classified as fill underlain by fine-grained 
alluvium and sand alluvium that ranges in age from late Pleistocene to Holocene. The fill soil 
consists of moderately expansive clay and clayey sand approximately 5 to 12 feet thick. The fill 
is moist to wet and medium stiff to stiff in the upper 5 feet; below 5 feet, the fill is wet to 
saturated and soft to medium stiff. The fills vary in consistency and compressibility both laterally 
and with depth. The lower portion of the fill is considerably softer and more compressible and 
appears to be poorly compacted. 

The fine-grained alluvium consists of low to medium plasticity clays and silts with variable sand 
content and thin layers of medium-dense to dense silty and clayey sands. The upper 10 to 30 feet 
is described as medium stiff to stiff, while at depths of 20 to 45 feet, the alluvium becomes stiff 
to very stiff. At some boring and CPT locations, a dense to very dense alluvial sand layer was 
encountered below the fine-grained alluvium at depths of 48 to 68 feet below the ground surface. 
Although the dense sand alluvium was not observed at all locations, where encountered, it 
continued to the maximum boring depth of 100 feet. Zones of gravel and fine-grained soils were 
also encountered within the sand. 

Some portions of the Project Site also include marsh deposits, consisting of high plasticity clay 
and silt with varying amounts of organic material. The marsh soils are generally soft to medium 
stiff, saturated, highly compressible and normally consolidated to slightly overconsolidated. 

Groundwater was encountered in one boring location at 3 feet below the ground surface 
(approximately 7 feet in elevation). Groundwater in other borings was either not encountered or 
was obscured by the rotary wash-drilling methods. Field resistivity testing and laboratory 
corrosion tests indicate that the soils are highly variable, and results indicate that the soils may be 
severely corrosive. 

As described by Hultgren-Tillis (2021), geotechnical test results indicate that the near surface 
soils have a moderate to high expansion potential and may change volume with changes in their 
moisture content. The Project Site is located in an area of clay and silty clay soils, including 
Altamont clay, Capay clay, Cropley clay, Diablo clay, Omni silty clay and Novato silty clay 
(Natural Resources Conservation Service [NRCS] 2019), which may be expansive.  

The existing soil conditions (fine-grained soils to depths of about 48 to 68 feet and relatively 
dense sandy soils below) suggest that the risk of liquefaction, the transformation of saturated 
granular soils from a solid to liquefied state caused by increased pore pressure and decreased 
effective stress, is low. If liquefaction occurs, it is estimated that additional ground settlements of 
about 1 to 2 inches could occur. 

Regional Seismicity 
The San Francisco Bay Area lies along the San Andreas Fault system, which forms the boundary 
between the Pacific and North American tectonic plates. Movement between the plates has 
created several other active faults within the larger San Andreas Fault system, including the 
Hayward, Concord-Green Valley, Greenville, Rodgers Creek and San Gregorio Faults. The U.S. 
Geological Survey (USGS) Working Group on California Earthquake Probabilities has evaluated 
the probability of one or more earthquakes occurring in the Bay Area and concluded that there is 
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a 63 percent likelihood of a magnitude 6.7 or higher earthquake occurring in the Bay Area by 
2037 (USGS 2008; ABAG 2017). A summary of active faults is included on the following table: 

Table 3.7-1: Active Faults within 8 miles of the Project Site 

Fault Recent Movement Historical Seismicity Maximum Moment 
Magnitude (Mw) 

Hayward 1868 (Holocene) M6.8, 1868; many <M4.5 7.1 

San Andreas 1989 (Holocene) 
M7.1, 1989; M8.25, 1906; 

M7.0, 1838; many <M6 
7.9 

Rogers Creek-Healdsburg 1969 (Holocene) M6.7, 1898; M5.6, 5.7, 
1969 7.0 

Concord-Green Valley 1955 (Holocene) Historic active creep 6.9 

Marsh Creek-Greenville 1980 (Holocene) M5.6, 1980 6.9 

San Gregorio-Hosgri Holocene; Late 
Quaternary Many M3-6.4 7.3 

West Napa 2000 (Holocene) M5.2, 2000 6.5 

Maacama Holocene Historic active creep 7.1 

Calaveras 1990 (Holocene) 

M5.6-M6.4, 1861; 

M4 to M4.5 swarms 1970, 
1990 

6.8 

Mount Diablo Thrust Quaternary N/A 6.7 

Source: ABAG, 2017 
M - Magnitude 

Several major earthquakes have occurred within the Bay Area on these faults. A magnitude 6.8 
earthquake occurred in 1868 along the Hayward Fault, which is located approximately 15 miles 
from the Project Site. Major earthquakes also occurred in 1861 on the Calaveras Fault, which is 
located approximately 16 miles from the Project Site, and in 1898 along the Rodgers Creek 
Fault, which is approximately 12 miles from the Project Site. The 1838, 1906 and 1989 
earthquake events along the San Andreas fault comprise the most significant earthquakes that 
have occurred in the region within the past 200 years and caused major damage to structures in 
the Bay Area. 
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Project Site Seismicity 
As discussed above, the Project Site is located in a region defined by a number of fault zones 
associated with the San Andreas Fault system, which marks the tectonic boundary between the 
North American and Pacific plates. The major earthquake faults in the region are the San 
Andreas, the Hayward and the Calaveras fault zones; other active Holocene faults close to the 
Project Site are the Concord-Green Valley fault, and the West Napa and Rogers Creek faults 
(Jennings and Bryant 2010; ABAG 2017). 

The Project Site is not located in an Alquist-Priolo Earthquake Fault Zone (DOC 2019); 
however, the Concord-Green Valley fault is located approximately 1 mile to the west of the 
Project Site and is designated as an Alquist-Priolo Fault Zone. It is estimated that this fault could 
generate a magnitude 6.9 earthquake (ABAG 2017), but a major seismic event on any of the 
surrounding active faults could cause significant ground shaking at the Project Site. 

Ground movement intensity during an earthquake depends on several factors, including 
earthquake magnitude, distance to the fault, focus of earthquake energy and type of geological 
material. Areas underlain by bedrock tend to experience less ground shaking than those underlain 
by unconsolidated sediments. Earthquake ground shaking may have secondary effects, including 
liquefaction, seismically induced settlement, and lateral spreading. 

Liquefaction is the transformation of saturated granular soils from a solid to liquefied state, 
caused by increased pore pressure and decreased effective stress usually induced by earthquakes. 
Areas susceptible to liquefaction can be determined based on characteristics such as soil type, 
soil density and depth to groundwater. Liquefaction occurs in areas underlain by loose, saturated 
silt, sand and/or gravel. A study of the nine-county San Francisco Bay Area, conducted by the 
USGS and the California Geological Survey identify the Project Site as moderately susceptible 
to liquefaction (Knudsen et al. 2000; DOC 2019). These results are consistent with the findings 
of the Site-specific geotechnical investigation conducted by Hultgren-Tillis Engineers (Hultgren-
Tillis 2021). 

The Project Site is located in a generally flat area, and the Association of Bay Area Governments 
(ABAG) Hazard Viewer Map shows that the Project Site is not located in landslide hazard zone 
(ABAG 2020).  

Tsunamis and Seiches 
Tsunamis are sea waves typically created by undersea fault movement or landslides. Tsunamis 
may be generated at either great or close distances from shore. When the wave reaches the 
coastline, it pushes upward from the ocean bottom to create a high swell of water that breaks and 
washes inland with high velocities and significant force that can impact coastal structures. A 
seiche is a long, rolling wave with periodic oscillation of water in an enclosed basin (i.e., lake, 
bay, etc.) that can be caused by strong winds. 

Tsunamis and seiches are both rare; however, tsunamis have historically affected the Pacific 
coastline. A tsunami possibly affecting the Bay Area would originate in the Pacific Ocean before 
entering San Francisco Bay and likely dissipating through this wider and shallower water body. 
The ABAG Hazard Viewer Map indicates that the Project Site is not located in a tsunami 
evacuation hazard zone (ABAG 2020). 
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3.7.2 Impact Analysis 
3.7.2.1 Methodology for Impact Analysis 
Geologic impacts were evaluated in two ways: (1) impacts of geologic hazards on project 
components that may result in substantial damage to structures or infrastructure, and/or expose 
people to substantial risk of injury; and (2) the impact of the project on the local geologic 
environment. 

3.7.2.2 Significance Criteria 
For the purposes of this analysis, the Project was considered to have a significant geology or 
soils use impact requiring mitigation if it would: 

• Directly or indirectly cause potential substantial adverse effects, including the risk of 
loss, injury or death involving: 

- Rupture of a known earthquake fault, as delineated on the most recent 
Alquist-Priolo Earthquake Fault Zoning Map issued by the State Geologist for 
the area or based on other substantial evidence of a known fault;  

- Strong seismic ground shaking; 
- Seismic-related ground failure, including liquefaction or 
- Landslides; 

• Result in substantial soil erosion or the loss of topsoil;  
• Be located on a geologic unit or soil that is unstable, or that would become unstable 

as a result of the project and potentially result in on- or off-site landslide, lateral 
spreading, subsidence, liquefaction or collapse; 

• Be located on expansive soil, as defined in Table 18-1-B of the Uniform Building 
Code (1994), creating substantial direct or indirect risks to life or property; 

• Have soils incapable of adequately supporting the use of septic tanks or alternative 
wastewater disposal systems where sewers are not available for the disposal of 
wastewater or 

• Directly or indirectly destroy a unique paleontological resource or site or unique 
geologic feature. 

3.7.3 Impacts and Mitigation Measures 
Construction-related Impacts 

Impact GEO-1: Directly or indirectly cause potential substantial adverse effects, 
including the risk of loss, injury or death involving rupture of a known earthquake 
fault, as delineated on the most recent Alquist-Priolo Earthquake Fault Zoning Map 
issued by the State Geologist for the area or based on other substantial evidence of a 
known fault. (Less than Significant) 

As discussed above, the proposed Project area is located in a region defined by a number of fault 
zones associated with the San Andreas Fault system, but the Project Site is not located in any 
Alquist-Priolo Earthquake Fault Zone (DOC 2019). The nearest active fault is the Concord-
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Green Valley fault, which is located approximately 1 mile west of the Project Site. Therefore, 
direct rupture from an earthquake fault would be unlikely, and the impact is less than significant. 

Mitigation Measure: No mitigation required. 

Impact GEO-2: Directly or indirectly cause potential substantial adverse effects, 
including the risk of loss, injury or death involving strong seismic ground shaking. 
(Potentially Significant) 

Because the Project Site is located in a region with several major fault zones, it may experience 
strong ground shaking associated with seismic activity along these faults. The extent and strength 
of ground shaking depends on the magnitude and intensity of the earthquake, distance from the 
epicenter and geologic conditions. The ABAG Hazard Viewer Map indicates that the Project Site 
is located in an area susceptible to severe shaking hazard (ABAG 2020). Therefore, any new 
Project facilities and equipment must be designed to comply with the California Building Code 
requirements. The California Building Code represents a standard safeguard against major 
structural failures and loss of life, and it requires that structures will: 1) resist minor earthquakes 
without damage; 2) resist moderate earthquakes without structural damage, but with some non-
structural damage and 3) resist major earthquakes without collapse, but with some structural and 
non-structural damage. 

New structures and equipment at the Project Site would require building permits from Contra 
Costa County Department of Conservation and Development, as applicable. Building permit 
applications and plans are reviewed by County plan checkers for compliance with the California 
Building Code; therefore, issuance of building permits from the local authority will assure 
compliance with the California Building Code requirements.  

Ground shaking at the refinery has the potential to directly or indirectly cause potential 
substantial adverse effects. Upset conditions at the facility could result in fire, explosions, and 
significant air quality impacts if the structural design of the facility does not address strong 
seismic ground shaking. Therefore, the following mitigation measure would be implemented to 
ensure the proposed Project plans comply with applicable regulations and recommendations of 
the Site-specific geotechnical report (Hultgren-Tillis 2021). For use with the 2019 California 
Building Code, proposed Project locations have been classified as Site Class D, a stiff soil 
profile, and Site Class E, a soft soil profile (Hultgren-Tillis 2021). The geotechnical investigation 
included Site-specific ground motion hazard analyses for these soil profiles, and the response 
spectra presented in Appendix G of the report can be used for design of Project improvements. 

Mitigation Measure GEO-2: Submittal of Final Geotechnical Evaluation Report. 
Prior to issuance of a grading or building permit for the equipment changes associated 
with the Project, the Applicant shall submit a final geotechnical evaluation report 
prepared by a licensed engineer, for approval by the Department of Conservation and 
Development, Peer Review Geologist, along with payment for the peer review fee. The 
report shall specify final recommendations for seismically and structurally sound 
installation of new structures, equipment and foundations in accordance with the 
California Building Code standards in effect at the time the permit application is 
submitted. Construction drawings submitted with the building permit application shall 
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include appropriate detail to demonstrate compliance of the Project with the standards of 
the applicable California Building Code. 

Significance after Mitigation: Less than Significant. 

Impact GEO-3: Directly or indirectly cause potential substantial adverse effects, 
including the risk of loss, injury or death involving seismic-related ground failure, 
including liquefaction. (Less than Significant) 

Liquefaction is the transformation of saturated granular soils from a solid to liquefied state, 
caused by increased pore pressure and decreased effective stress, and usually induced by 
earthquakes. Areas susceptible to liquefaction can be determined based on characteristics such as 
soil type, soil density and depth to groundwater. Liquefaction occurs in areas underlain by loose, 
saturated silt, sand and/or gravel. A study of the nine-county San Francisco Bay Area, conducted 
by the U.S. Geological Survey (Knudsen et al. 2000) and the ABAG Hazard Viewer Map, 
identify the Project Site as moderately susceptible to liquefaction (ABAG 2020). Soil conditions 
at the Project Site consist predominately of fine-grained soils to depths of about 48 to 68 feet 
with relatively dense sandy soils below and localized pockets of loose to medium dense sand. 
The loose to medium dense sands appear to be discontinuous, and the risk of liquefaction is 
judged to be low (Hultgren-Tillis 2021). 

If liquefaction does occur, it could result in estimated additional ground settlements of about 1 to 
2 inches. However, substantial exposure of people or structures to the risk of loss, injury or death 
from liquefaction is not anticipated because Site-specific liquefaction risk is low. 

Mitigation Measure: No mitigation would be required. 

Impact GEO-4: Directly or indirectly cause potential substantial adverse effects, 
including the risk of loss, injury or death involving landslides. (Less than Significant) 

The Project Site is located in a generally flat area with elevations ranging from 10 feet above 
mean sea level near the shoreline to 130 feet at points over 15,000 feet inland from the shore 
according to the County’s geographic information system. The ABAG Hazard Viewer Map 
shows that the Project Site is not located in landslide hazard zone (ABAG 2020), and Figure 10-
6 of the County’s General Plan does not identify any landslide deposits on the Project Site. 
Within the areas of construction of the Project within the Refinery boundaries, equipment would 
be installed in large, flat areas where elevation differentials range from 5 feet in the location of 
the new feed pre-treatment unit, to as few as 6 inches in the location of the No. 2 HDS unit 
(Hultgren-Tillis 2021). Without steep slopes or large changes in grade across the property, 
impacts from landsliding would be less than significant. 

Mitigation Measure: No mitigation would be required. 

Impact GEO-5: Result in substantial soil erosion or the loss of topsoil. (Less than 
Significant) 

Project activities may temporarily increase the exposure of soils to erosion from grading and 
excavation activities. However, grading for the proposed Project would be limited to trenching to 
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provide utilities to new units and grading, with typical work being 48 to 60 inches below ground 
surface to develop stable foundations for new units and facilities at the Project Site. Most of the 
foundations would be pile-supported using auger-cast construction where the piles are augered as 
far as 65 feet below ground surface. Stormwater in the operating portions of the existing Project 
Site is contained on site and would not result in erosion. 

Projects that disturb 1 or more acre of soil are required to obtain coverage under the National 
Pollutant Discharge Elimination System (NPDES) Construction Storm Water General Permit. 
Project construction activities subject to this permit may include clearing, grading and/or other 
disturbances to the ground such as stockpiling or excavation. Because the Proposed Project 
would disturb more than 1 acre of soil, a Stormwater Pollution Prevention Plan must be prepared 
for Project construction activities and would provide controls so that stormwater runoff would be 
contained and only allowed to drain off-site when appropriately managed, with drainage 
velocities adjusted using engineering controls as needed to minimize erosion. Typical Best 
Management Practices (BMPs) to minimize erosion may include but are not limited to the 
following:  

• Silt fence would be installed along the downslope boundary of each dig to prevent the 
mobilization of soil from the site into nearby aquatic habitats (where present). Silt 
fencing would be installed in accordance with the manufacturer’s guidelines and would 
be regularly inspected. 

• Any refueling needed onsite would occur at least 100 feet from a surface water feature, 
and in a designated refueling area with secondary containment/plastic sheeting and a spill 
containment kit. 

• If contaminated soils or materials are excavated, they would be stockpiled and/or 
removed from the site and disposed of appropriately. 

• Following the completion of the repair action, the site would be regraded to match the 
original site contours. 

• Disturbed areas with a slope of 5 percent or greater would be covered with a layer of jute 
matting or certified weed-free straw.  

• Straw wattles (certified weed-free straw), and other BMPs as needed, would be installed 
following guidelines in the California Stormwater Quality Association Construction BMP 
handbook.  

Due to the limited grading and excavation on the generally flat site, the proposed Project is not 
expected to result in substantial soil erosion or loss of topsoil and impacts would be less than 
significant. 

Mitigation Measure: No mitigation would be required. 

Impact GEO-6: Be located on a geologic unit or soil that is unstable, or that would 
become unstable as a result of the project and potentially result in on- or off-site 
landslide, lateral spreading, subsidence, liquefaction or collapse. (Potentially 
Significant) 

The marsh soil and lower portions of the fill are highly compressible, and significant settlement 
is expected from placement of loads at or near the ground surface. Settlement will occur slowly 
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over years with 50 percent of the settlement estimated to occur in the first year after loading and 
the remainder occurring slowly, with approximately 60 to 90 percent of settlement complete in 5 
years after fill placement and/or foundation construction (Hultgren-Tillis 2021). Any new 
structures and/or equipment associated with the Project would be constructed in compliance with 
California Building Code requirements and incorporating applicable recommendations from the 
Site-specific geotechnical report (Hultgren-Tillis 2021). 

The potential for liquefaction at the Project Site is discussed above. The Project Site is located in 
a generally flat area, and there are no substantial slopes in the vicinity that would pose a 
landslide hazard, nor are there unsupported conditions susceptible to significant lateral 
spreading. Before the issuance of any permits, the County would require through the building 
permit plan check process that the proposed Project plans would comply with applicable 
regulations and recommendations of the Site-specific geotechnical report (Hultgren-Tillis 2021), 
including construction of deep foundations such as driven piles or auger-cast piles to transfer the 
loads down to stiff and dense materials below the marsh soil and use of shallow footings to 
support smaller structures. Therefore, with compliance with the County’s building permit plan 
check and code compliance confirmation process, Project impacts would be less than significant. 

Mitigation Measure GEO-6: Implement Mitigation Measure GEO-2. 

Impact GEO-7: Be located on expansive soil, as defined in Table 18-1-B of the Uniform 
Building Code (1994), creating substantial direct or indirect risks to life or property. 
(Potentially Significant) 

Expansive soils are soils with the potential to undergo significant changes in volume due to their 
composition and moisture content. This periodic shrinking and/or swelling of expansive soils 
may cause damage to structures and roads. The Project Site is located in an area of clay and silty 
clay soils, including Altamont clay, Capay clay, Cropley clay, Diablo clay, Omni silty clay and 
Novato silty clay (NRCS 2019), which may be expansive. Atterberg limits and expansion index 
test results indicate that the near surface soils have a moderate to high expansion potential 
(Hultgren-Tillis 2021). Grading for the proposed Project is expected to be minimal and limited to 
trenching to provide utilities to new equipment and grading to develop stable foundations for 
new units. 

No significant adverse impacts from unstable or expansive soils are expected provided that the 
proposed equipment and facility modifications associated with the Project are installed in 
compliance with the California Building Code and recommendations from the Site-specific 
geotechnical investigation (Hultgren-Tillis 2021). In accordance with Mitigation Measure GEO-
2, before the issuance of any permits, the County would require through the building permit plan 
check process that the proposed Project plans comply with applicable building code regulations 
and recommendations of the Site-specific geotechnical report (Hultgren-Tillis 2021). The impact 
of expansive soil on concrete slabs-on-grade can be mitigated in several ways, including soaking 
the subgrade before casting the slab and/or placing select fill of low expansion potential below 
the slabs. Providing additional reinforcement in concrete slabs can also help hold the slabs 
together and control slab offsets and tripping hazards. Therefore, Project impacts would be less 
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than significant with compliance with the County’s building permit plan check and code 
compliance confirmation process and implementation of Mitigation Measure GEO-2. 

Mitigation Measure GEO-7: Implement Mitigation Measure GEO-2.  

Impact GEO-8: Have soils incapable of adequately supporting the use of septic tanks or 
alternative wastewater disposal systems where sewers are not available for the disposal 
of wastewater. (No Impact) 

The existing Project Site discharges treated wastewater under an NPDES Discharge Permit, and 
the wastewater generated by the proposed Project would be treated in the existing wastewater 
treatment system, which does not use septic tanks or alternative wastewater disposal systems nor 
rely on subsurface leachlines and soils for treatment of effluent. Therefore, no significant 
impacts on soils from alternative wastewater disposal systems are expected, and the Project 
would have no impact. 

Mitigation Measure: No mitigation would be required. 

Impact GEO-9: Directly or indirectly destroy a unique paleontological resource or site 
or unique geologic feature. (Less than Significant) 

As discussed in Section 3.5.2.3: Cultural and Paleontological Resources in the Vicinity of the 
Project Site, of this DEIR, it is unlikely that paleontological resources would be disturbed by the 
Project. The Project Site is therefore not likely to contain significant paleontological resources, 
and impacts from the proposed Project would be less than significant. 

Mitigation Measure: No mitigation would be required. 

Operational Impacts 
Because geological conditions at the Site would not change before, during or after construction 
activities associated with the Project, the operational impacts of the Project would not differ from 
the construction-related Project impacts discussed above. Post-construction, the Project would 
have no new or different impacts resulting from operations beyond those discussed relative to 
construction, and no additional mitigation measures would be necessary. 
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3.8  GREENHOUSE GAS EMISSIONS 
Section 3.8 describes the Marathon Refinery’s greenhouse gas (GHG) emissions from existing 
fossil fuels production, and projected emissions resulting from conversion to renewable fuel 
sources. Section 3.8.1, Environmental Setting includes a discussion of local and regional climate 
conditions in Contra Costa County (the County), and Section 3.8.2, Regulatory Setting, describes 
GHG regulations and policy, plans and guidance. Section 3.8.3 describes a summary of impacts 
from the conversion to renewable fuels production.  

3.8.1 Environmental Setting 
3.8.1.1 Climate Change 
Global climate change is a change in the average weather of the Earth, and can be measured by 
wind patterns, storms, precipitation and temperature (refer to Section 3.3, Air Quality, for a 
discussion of local climatology). Scientific consensus has identified that the human-related 
emission of GHGs above natural levels is a significant contributor to global climate change. 
GHGs lead to the trapping and buildup of heat in the atmosphere near the Earth’s surface, known 
as the Greenhouse Effect. 

GHGs are gases that allow visible and ultraviolet light from the sun to pass through the 
atmosphere, but they prevent heat from escaping back out into space. Among the potential 
implications of global warming are rising sea levels, and adverse impacts to water supply, water 
quality, agriculture, forestry and habitats. In addition, global warming may increase electricity 
demand for cooling, decrease the availability of hydroelectric power and affect regional air 
quality and public health. The seven major GHGs are summarized in Table 3.8-1 below. 

Table 3.8-1: Common GHGs 
Gas Sources 

Carbon dioxide (CO2) 
Fossil fuel combustion in stationary and point sources; emission 
sources includes burning of oil, coal and gas. 

Methane (CH4) 
Incomplete combustion in forest fires, landfills and leaks in natural 
gas and petroleum systems, agricultural activities, coal mining, 
wastewater treatment and certain industrial processes. 

Nitrous oxide (N2O) 

Fossil fuel combustion in stationary and point sources; other 
emission sources include agricultural soil management, animal 
manure management, sewage treatment, adipic acid production and 
nitric acid production. 

Chlorofluorocarbon (CFC), and 
Hydro-chlorofluorocarbon 
(HCFC) 

Agents used in production of foam insulation; other sources include 
air conditioners, refrigerators and solvents in cleaners. 

Sulfur hexafluoride (SF6) 

Electric insulation in high voltage equipment that transmits and 
distributes electricity, including circuit breakers, gas-insulated 
substations, and other switchgear used in the transmission system to 
manage the high voltages carried between generating stations and 
customer load centers. 

Perfluorocarbons (PFCs) Primary aluminum production and semiconductor manufacturing. 

Source: U.S. EPA 2009 
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CO2 Equivalent 
CO2 is the reference gas for climate change, as it is the GHG emitted in the highest volume. The 
effect that each of the GHGs have on global warming is the product of the mass of their 
emissions and their global warming potential (GWP). GWP indicates how much a gas is 
predicted to contribute to global warming relative to how much warming would be predicted to 
be caused by the same mass of CO2. For example, while CO2 has a GWP of 1, methane and N2O 
are substantially more potent GHGs than CO2, with GWPs of 25 and 298 times that of CO2, 
respectively (U.S. EPA 2019). 

The main difference between CO2 and carbon dioxide equivalents (CO2e) is that CO2 only 
accounts for carbon dioxide, while CO2e accounts for carbon dioxide and other GHGs including 
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), SF6 and nitrogen trifluoride.  

3.8.1.2 Nationwide GHG Emissions 
In 2017, the United States emitted about 6,457 million metric tons (MMT) of CO2e 
(MMTCO2e), with 76.1 percent of emissions coming from fossil fuel combustion. Of the major 
sectors nationwide, transportation accounts for the highest amount of GHG emissions 
(approximately 29 percent), followed by electricity generation (28 percent), industry (22 
percent), agriculture (9 percent), commercial buildings (6 percent) and residential buildings (5 
percent). Between 1990 and 2017, total U.S. GHG emissions rose by 1.3 percent, but emissions 
have generally decreased since peaking in 2005. Since 1990, U.S. emissions have increased at an 
average annual rate of 0.4 percent (U.S. EPA 2019). 

3.8.1.3 California GHG Emissions Inventory 
The California Air Resources Board (CARB) GHG emissions inventory is a tool to measure 
California’s progress toward achieving the statewide GHG goal to reduce emissions to 1990 
levels by 2020. The inventory includes emissions reporting from fossil fuel combustion, GHG 
generated as by-product of chemical reactions in industrial processes, use of GHG-containing 
consumer products and human-made chemicals and emissions from agricultural and waste sector 
operations. 

Emissions from the industrial sector contributed 21 percent of California’s total GHG emissions 
in 2018. Emissions in this sector are primarily driven by fuel combustion from sources that 
include refineries, oil and gas extraction, cement plants and the portion of cogeneration 
emissions attributed to thermal energy output (CARB 2021). 

In 2018, emissions of 425 MMTCO2e from statewide emitting activities were higher than 2017 
levels but below the 2020 GHG goal of 431 MMTCO2e. Since its peak level in 2004, 
California’s GHG emissions have generally followed a decreasing trend. In 2016, statewide 
GHG emissions dropped below the 2020 GHG goal and have remained below the goal since that 
time (CARB 2020). As shown in Table 3.8-2 below, the transportation sector is the largest 
contributor to statewide GHG emissions at approximately 39 percent in 2016. 
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Table 3.8-2: California GHG Emissions (1990-2016) 

Category 

Total 1990 
Emissions 
Using IPCC 
SAR 
 (MMTCO2e) 

Percent of 
Total 1990 
Emissions 

Total 2016 
Emissions Using 
IPCC AR4 
(MMTCO2e) 

Percent of 
Total 2016 
Emissions 

Transportation 150.7 35% 169.4 39% 

Electric Power 110.6 26% 68.6 16% 

Commercial Fuel 
Use 

14.4 3% 15.2 4% 

Residential 29.7 7% 24.2 6% 

Industrial 103.0 24% 89.6 21% 

Recycling and Waste 
(a) 

— — 8.8 2% 

High GWP/Non-
Specified (b) 

1.3 <1% 19.8 5% 

Agriculture/Forestry 23.6 6% 33.8 8% 

Forestry Sinks -6.7 -2% — (c) — 

Net Total (IPCC 
SAR) 

426.6 100% (e) — — 

Net Total (IPCC 
AR4) (d) 

431 100% (e) 429.4 100% (e) 

NOTES: 
AR4 = Fourth Assessment Report; GWP = global warming potential; IPCC = Intergovernmental Panel on Climate Change; 

MMTCO2e = million metric tons of carbon dioxide equivalents; SAR = Second Assessment Report 
a Included in other categories for the 1990 emissions inventory. 
b High GWP gases are not specifically called out in the 1990 emissions inventory. 
c Revised methods under development (not reported for 2016). 
d CARB revised the state’s 1990-level GHG emissions using GWPs from the IPCC AR4. 
e Total of individual percentages may not add up to 100% due to rounding. 
Sources: 
California Air Resources Board, 1990 to 2004 Inventory Data and Documentation. Available at 

https://www.arb.ca.gov/cc/inventory/1990level/1990data.htm. Accessed July 2, 2021. 
California Air Resources Board, California Greenhouse Gas 2000–2016 Inventory by Scoping Plan Category—Summary, June 

22, 2018. Available at https://www.arb.ca.gov/cc/inventory/data/tables/ghg_inventory_scopingplan_sum_2000-16.pdf. 
Accessed July 2, 2021. 

 
Contra Costa County 
Due to the diverse geographical conditions of California, potential impacts to ecosystems, the 
built environment, and human activities will vary. The County will likely experience more 
extreme heat events, deteriorated air quality, damaging sea level rise, less predictable water 
supply and increases in storm severity and frequency of flood events. Even with significant 
efforts to mitigate GHG emissions today, future climate projections anticipate significant effects 
on California and the County’s precipitation, temperature and weather patterns, which in turn 
will have dramatic impacts on public health. 
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As shown in Table 3.8-3 below, the County is home to some of the largest GHG-emitting 
stationary source facilities in the state of California. Stationary sources are non-moving, fixed-
site producers of pollution such as power plants, chemical plants, oil refineries, manufacturing 
facilities and other industrial facilities (U.S. EPA 2021). Between 2015 and 2019, the County 
had 28 stationary source facilities that were required to report emissions to CARB.  

Table 3.8-3: Largest GHG Emitting Sources in Contra Costa County 

Facility Total 2015 Emissions 
(MT CO2e) 

Total 2019 Emissions 
(MT CO2e) Facility Type 

Chevron Products Co. 
Richmond(a) 

4,522,795 4,521,944 Refinery, Chemicals 

Martinez Refining 
Company, LLC, Martinez  

3,619,640 3,055,157 Refinery, Chemicals 

Tesoro Refining and 
Marketing Co., Golden 
Eagle Refinery, Martinez(a) 

2,076,234 2,302,965 Refinery, Chemicals 

San Francisco Refinery at 
Rodeo 

1,477,215 1,346,105 Refinery 

PG&E Gateway 
Generating Station, 
Antioch 

1,305,982 1,137,219 Power Plant 

Air Liquide Large 
Industries US, LP, Rodeo 

817,994 800,782 Hydrogen Production 

Crockett Cogeneration 
Plant, Crockett 

791,210 735,568 Power Plant 

Air Products & Chemicals 
Inc., Martinez and 
Waterfront 

742,219 717,297 Hydrogen Production 

Martinez Cogen Limited 
Partner 

401,601 391,426 Power Plant 

Air Products & Chemicals, 
Inc, Tesoro Martinez 

196,659 264,073 Hydrogen Production 

GWF Power Systems, LP 
(site 3) 

181,520 0 Power Plant 

Sources: U.S. EPA 2021 GHG Emissions by Facility. Reported 9/20/20 
MT=Metric Ton 

NOTES 
a Some CO2 reported as emissions is collected and transferred to other users or sequestered or otherwise injected underground 

 

CEQA Guidelines Section 15360 and Public Resources Code Section 21060.5 define 
“environment” as “the physical conditions that exist within the area which will be affected by a 
proposed project including land, air, water, minerals, flora, fauna, ambient noise, and objects of 
historical or aesthetic significance.” CEQA Guidelines Section 15125(a) requires that an 
Environmental Impact Report (EIR) include a description of the physical environmental 
conditions in the vicinity of the project, as they exist at the time the notice of preparation is 
published from both a local and regional perspective. This environmental setting will normally 
constitute the baseline physical conditions by which a lead agency determines whether an impact 
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is significant. As described in Chapter 3.0, this EIR describes baseline conditions for GHGs as of 
the time the environmental analysis commenced (2020) and including the 5 years prior, to the 
extent that information is available. Both existing and projected GHG emissions from activities 
within a defined geographic area are quantified over a specified time period. 

A GHG Reduction Strategy must include an emissions inventory that quantifies an existing 
baseline level of emissions and projected GHG emissions from a business-as-usual, no-plan, 
forecast scenario of the horizon year. The baseline year is based on the existing growth pattern 
defined by an existing general plan. The projected GHG emissions are based on the emissions 
from the existing growth pattern or general plan through to 2020, and if different, the year used 
for the forecast. If the forecast year is beyond 2020, the Bay Area Air Quality Management 
District recommends doing a forecast for 2020 to establish a trend. The forecast does not include 
new growth estimates based on a new or draft general plan. 

Tables 3.8-4 through Table 3.8-6 below summarize the facility’s baseline stationary and mobile 
source emissions, which include the facility plus estimated mobile source emissions for the 5-
year baseline period. In the tables below, the calculated CO2, CH4 and N2O emissions from each 
emission source were multiplied by the corresponding global warming potentials, summed up 
and reported as the total CO2e associated with the construction and operation of the proposed 
Project. 

As discussed in the introduction to Chapter 3, the 5-year baseline period used in this EIR for 
greenhouse gas impacts analysis consists of the five consecutive 12-month periods between 
October 1, 2015, and September 30, 2020. This timeframe captures multiple years of production 
including a high throughput year (Year 3) as well as two comparably lower throughput years 
(Year 1, and Year 5 when refining activities were idled for 7 months). Thus, the 5-year baseline 
period better represents the variation in production at the Refinery. Likewise, the 5-year baseline 
captures the Refinery’s turnaround cycle, including two years in 2016 and 2020 when no 
equipment turnarounds occurred and emissions would have been higher because all equipment 
was in operation. For informational purposes, Table 3.8-7 provides a summary comparison of the 
1-year and 3-year average annual emissions against the average annual emissions for the 5-year 
period that is the baseline timeframe for this EIR. 

Table 3.8-4: Marathon Refinery, Annual Stationary Source Emissions (tons per year, 
2015-2020) 

Emission 
Year 1 

(2015-2016) 
Year 2 

(2016-2017) 
Year 3 

(2017-2018) 
Year 4 (2018-

2019) 
Year 5 

(2019-2020) 

CO2 1,803,452.00 2,107,344.42 2,147,840.46 2,233,534.04 1,108,669.54 

CH4 82.56 99.70 99.30 106.13 60.39 

N2O 12.33 14.49 14.46 14.64 7.27 

GHG CO2e 1,809,007.18 2,113,929.58 2,154,408.50 2,240,300.86 1,112,190.59 

Source: Marathon Petroleum Corporation, 2021 

POC = precursor organic compounds 
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Table 3.8-5: Marathon Refinery, Annual Mobile Source Emissions (tons per year, 
2015-2020) 

Emission 
Year 1 (2015-

2016) 
Year 2 (2016-

2017) 
Year 3 (2017-

2018) 
Year 4 

 (2018-2019) 

Year 5 
(2019-
2020) 

CO2 46,133.27 46,437.98 46,454.35 46,262.31 42,597.68 

CH4 0.60 0.60 0.60 0.59 0.55 

N2O 3.59 3.65 3.65 3.62 3.11 

GHG CO2e 47,108 47,513 47,482 47,339 44,017 
Source: Marathon Petroleum Corporation, 2021 

 

Table 3.8-6: Marathon Refinery, Total Emissions (Stationary and Mobile, tons per year, 
2015-2020) 

Emission 
Year 1 (2015-

2016) 
Year 2 (2016-

2017) 
Year 3 (2017-

2018) 
Year 4 

(2018-2019) 
Year 5 (2019-

2020) 

CO2 1,849,585.27 2,153,782.40 2,194,294.80 2,279,796.34 1,151,267.22 

CH4 83.16 100.29 99.89 106.73 60.93 

N2O 15.92 18.14 18.11 18.26 10.38 

GHG CO2e 1,856,114.68 2,161,442.36 2,201,890.31 2,287,639.64 1,156,207.52 
NOTES: 
• Baseline Window: October 2015 – September 2020 emission inventory data. 
• 2020 stationary source inventory data estimated from preliminary Reg 12-15 report, which was not due for submission until 

April 15, 2021. 
• Mobile source emissions estimated from on Ship and Rec data; will be validated with gate logs at a later date. 
• Mobile Source GHG emissions are inclusive of statewide operations. 

 
Source: Marathon Petroleum Corporation, personal communication, June 8, 2021 

 

Table 3.8-7: Comparison of Average Annual Emissions, 1 year, 3 years and 5 years 

Emission Unit 

1-year 
Average 

(2019-2020) 

1-year 
Average 

(2018-2019 

3-year 
Average 

(2017-2019) 

5-year 
Average 

(2015-2020) 

CO2 Metric Ton 1,151,267.22 2,279,796.34 1,875,119.45 1,925,745.21 

CH4 Metric Ton 60.93 106.73 89.18 90.20 

N2O Metric Ton 10.38 18.26 15.58 16.16 

GHG CO2e Metric Ton 1,156,207.52 2,287,639.64 1,881,912.49 1,932,058.90 

Source: Marathon Petroleum Corporation, 2021 
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3.8.2 Regulatory Setting 
3.8.2.1 Federal 
United States Environmental Protection Agency  
As discussed in Section 3.3 Air Quality, the United States Environmental Protection Agency 
(U.S. EPA) is the federal agency responsible for implementing the Federal Clean Air Act (CAA).  

CAA and U.S. EPA “Endangerment” and “Cause or Contribute” Findings 
In 2007, the U.S. Supreme Court held that the U.S. EPA must consider regulation of motor 
vehicle GHG emissions. In Massachusetts v. Environmental Protection Agency et al., 12 states 
and cities, including California, together with several environmental organizations sued to 
require U.S. EPA to regulate GHGs as pollutants under the CAA (127 S. Ct. 1438 [2007]). The 
Supreme Court ruled that GHGs fit within the CAA’s definition of a pollutant, and U.S. EPA had 
the authority to regulate GHGs. 

On December 7, 2009, the U.S. EPA Administrator signed two distinct findings regarding GHGs 
under CAA Section 202(a): 

• Endangerment Finding: The current and projected concentrations of the six key 
GHGs—CO2, CH4, N2O, HFCs, PFCs and SF6—in the atmosphere threaten the public 
health and welfare of current and future generations. 

• Cause or Contribute Finding: The combined emissions of these GHGs from new motor 
vehicles and new motor vehicle engines contribute to the GHG pollution that threatens 
public health and welfare. 

Mandatory Greenhouse Gas Reporting Rule (40 CFR Part 98) 
As part of the Fiscal Year 2008 Consolidated Appropriations Act, signed into law in 2007, the 
U.S. EPA was ordered to publish a rule requiring public reporting of GHG emissions from large 
sources. In response to Congress’s directive, U.S. EPA released a final rule, “Mandatory 
Reporting of Greenhouse Gases,” which went into effect on December 29, 2009. The 
Greenhouse Gas Reporting Program database provides comprehensive nationwide GHG 
emissions data (electric power companies were already reporting their CO2 emissions under the 
CAA Amendments of 1990). Over 40 source categories are now covered by the reporting 
program. 

The U.S. EPA’s Greenhouse Gas Reporting Program (GHGRP) requires large GHG emission 
sources, fuel and industrial gas suppliers and CO2 injection sites to report emissions on annual 
basis (U.S. EPA 2021). In addition, the GHGRP requires suppliers of specific products, such as 
natural gas and petroleum, to report the GHG emissions that would ultimately result from the use 
of their products. Since 2011, the GHGRP has collected annual emissions data from nearly 8,000 
large industrial facilities and other sources in the United States. According to U.S. EPA, 85 to 90 
percent of annual man-made U.S. GHG emissions have been reported under the program 
(Congressional Research Service 2021). 
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3.8.2.2 State 
CEQA 
Current CEQA Guidelines, CCR Title 14, Section 15064.4 states that “a lead agency shall make 
a good-faith effort, based to the extent possible on scientific and factual data, to describe, 
calculate, or estimate the amount of GHG emissions resulting from a project.” Section 15064.4 
further states: 

A lead agency should consider the following factors, when determining the significance 
of impacts from greenhouse gas emissions on the environment: 

(1) The extent to which the project may increase or reduce greenhouse gas 
emissions as compared to the existing environmental setting; 

(2) Whether the project emissions exceed a threshold of significance that the lead 
agency determines applies to the project. 

(3) The extent to which the project complies with regulations or requirements 
adopted to implement a statewide, regional, or local plan for the reduction or 
mitigation of greenhouse gas emissions (see e.g., section 15183.5(b)). 

The CEQA Guidelines also state that a project’s incremental contribution to a cumulative effect 
is not cumulatively considerable if the project will comply with the requirements in a previously 
approved plan or mitigation program (including plans or regulations for the reduction of GHG 
emissions) that provides specific requirements that will avoid or substantially lessen the 
cumulative problem within the geographic area in which the project is located (CEQA 
Guidelines Section 15064(h)(3)). 

State of California Executive Orders 
Executive Order S-3-05 
Governor Arnold Schwarzenegger issued Executive Order S-3-05 in 2005, which set forth a 
series of target dates by which statewide emissions of GHGs would be progressively reduced, as 
follows: 

• Reduce GHG emissions to 2000 levels by 2010 

• Reduce GHG emissions to 1990 levels by 2020 

• Reduce GHG emissions to 80 percent below 1990 levels by 2050 

Executive Order S-1-07 
Executive Order S-1-07, signed by Governor Schwarzenegger in 2007, finds that the 
transportation sector is the main source of GHG emissions in California, generating more than 40 
percent of statewide emissions. It established a low carbon fuel standard (LCFS) with a goal to 
reduce the carbon intensity of transportation fuels sold in California by at least 10 percent by 
2020. 



Section 3.8 Greenhouse Gas Emissions 

Martinez Renewable Fuels Project 3.8-9 October 2021 
Draft Environmental Impact Report 

In September 2018, CARB extended the LCFS program to 2030, making significant changes to 
the design and implementation of the program, including a doubling of the carbon intensity 
reduction to 20 percent by 2030. 

Executive Orders S-14-08 and S-21-09 
Executive Order S-14-08 enacted in November 2008 expands the state’s Renewable Portfolio 
Standard (RPS) to 33 percent renewable power by 2020. In September 2009, the Governor 
continued California’s commitment to the RPS by signing Executive Order S-21-09, which 
directs CARB, pursuant to its authority under Assembly Bill (AB) 32 (California Global 
Warming Solutions Act of 2006), to enact regulations to help the state meet its RPS goal of 33 
percent renewable energy by 2020. 

Executive Order S-13-08 
Executive Order S-13-08, signed on November 14, 2008, was developed to summarize the “best 
known science” on climate change impacts in the state to assess vulnerability and outline 
possible solutions that can be implemented within and across state agencies to promote 
resiliency. The state has also developed an Adaptation Planning Guide to provide a decision-
making framework intended for use by local and regional stakeholders to aid in the interpretation 
of climate science and to develop a systematic rationale for reducing risks caused or exacerbated 
by climate change (California Natural Resources Agency 2012). 

Executive Order B-16-12 
In March 2012, Governor Jerry Brown issued an executive order establishing a goal of 1.5 
million zero-emission vehicles (ZEVs) on California roads by 2025. In addition to the ZEV goal, 
Executive Order B-16-12 stipulated that by 2015, all major cities in California will have 
adequate infrastructure and be “zero-emission vehicle ready;” that by 2020, the state will have 
established adequate infrastructure to support 1 million ZEVs; that by 2050, virtually all personal 
transportation in the state will be based on ZEVs; and that GHG emissions from the 
transportation sector will be reduced by 80 percent below 1990 levels. 

Executive Order B-30-15 
Executive Order B-30-15 signed April 29, 2015, includes the following directives: 

• Established a new interim statewide reduction target to reduce GHG emissions to 40 
percent below 1990 levels by 2030; 

• Ordered all state agencies with jurisdiction over sources of GHG emissions to implement 
measures to achieve reductions of GHG emissions to meet the 2030 and 2050 reduction 
targets; and 

• Directed CARB to update the Climate Change Scoping Plan (discussed below) to express 
the 2030 target in terms of MMT of CO2e. 

Executive Order B-48-18 
On January 26, 2018, Governor Brown issued an executive order establishing a goal of 5 million 
ZEVs on California roads by 2030. 
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Executive Order B-55-18 
Executive Order B-55-18, signed September 10, 2018, established a state-wide commitment to 
total, economy-wide carbon neutrality by 2045. Executive Order B-55-18 directs CARB to work 
with relevant state agencies to develop a framework to implement and accounting to track 
progress toward this goal. 

State of California Policy and Legislation 
Assembly Bill (AB) 1493  
Signed in 2002, AB 1493 required that CARB develop and adopt, by January 1, 2005, 
regulations to achieve “the maximum feasible reduction of GHGs emitted by passenger vehicles 
and light-duty trucks and other vehicles determined by CARB to be vehicles whose primary use 
is noncommercial personal transportation in the state.”  

To meet the requirements of AB 1493, in 2004, CARB approved amendments to the California 
Code of Regulations adding GHG emissions standards to California’s existing standards for 
motor vehicle emissions. All mobile sources were required to comply with these regulations as 
they were phased in from 2009 through 2016. 

Senate Bill (SB) 97 
SB 97 was adopted in 2007 and directed the Governor’s Office of Planning and Research (OPR) 
to amend the CEQA Guidelines to address GHG emissions. The CEQA Guidelines prepared by 
OPR were adopted in December 2009 and went into effect on March 18, 2010. The updated 
guidelines include provisions for local governments to use adopted plans for the reduction of 
GHG emissions to address the cumulative impacts of individual future projects on GHG 
emissions (see State CEQA Guidelines Section 15183.5(b)(1)). In order to benefit from the 
streamlining provisions of the updated CEQA Guidelines, a Climate Action Plan (CAP) for the 
reduction of GHG emissions must accomplish the following: 

• Quantify GHG emissions, both existing and projected over a specified time period, 
resulting from activities within a defined geographic area. 

• Establish a level, based on substantial evidence, below which the contribution to GHG 
emissions from activities covered by the plan would not be cumulatively considerable. 

• Identify and analyze the GHG emissions resulting from specific actions or categories of 
actions anticipated within the geographic area. 

• Specify measures or a group of measures, including performance standards, that 
substantial evidence demonstrates, if implemented on a project-by-project basis, would 
collectively achieve the specified emissions level. 

• Establish a mechanism to monitor the plan’s progress toward achieving the specified 
level and to require an amendment if the plan is not achieving specified levels. 

Assembly Bill 32 
Known as the California Global Warming Solutions Act of 2006, AB 32 established regulatory, 
reporting and market mechanisms to achieve quantifiable reductions in GHG emissions and 
established a cap on statewide GHG emissions. AB 32 required that statewide GHG emissions be 
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reduced to 1990 levels by 2020. This reduction was to be accomplished by enforcing a statewide 
cap on GHG emissions that would be phased in starting in 2012. To effectively implement the 
cap, AB 32 directed CARB to develop and implement regulations to reduce statewide GHG 
emissions from stationary sources. AB 32 specified that regulations adopted in response to AB 
1493 should be used to address GHG emissions from vehicles. However, AB 32 also included 
language stating that if the AB 1493 regulations could not be implemented, then CARB should 
develop new regulations to control vehicle GHG emissions under the authorization of AB 32. 

Senate Bill 32  
In 2016, SB 32 (California Global Warming Solutions Act of 2006: Emissions Limit) and its 
companion bill AB 197 amended Health and Safety Code Division 25.5, establishing a new 
climate pollution reduction target of 40 percent below 1990 levels by 2030, and included 
provisions to ensure that the benefits of state climate policies reach disadvantaged communities. 
SB 32 authorizes CARB to adopt an interim GHG emissions level target to be achieved by 2030. 
CARB also must adopt rules and regulations in an open public process to achieve the maximum, 
technologically feasible, cost-effective GHG reductions; and support of climate investment in 
disadvantaged communities. 

Climate Change Scoping Plan 
A specific requirement of AB 32 was to prepare a Climate Change Scoping Plan for achieving 
the maximum technologically feasible and cost-effective GHG emission reduction by 2020. 
CARB developed and approved the initial scoping plan in 2008 (CARB 2008), outlining the 
regulations, market-based approaches, voluntary measures, policies and other emission reduction 
programs that would be needed to meet the 2020 statewide GHG emission limit and initiate the 
transformations needed to achieve the state’s long-range climate objectives. 

CARB approved the 2017 Climate Change Scoping Plan Update in December 2017. The 2017 
Scoping Plan Update outlines the proposed framework of action for achieving the 2030 GHG 
target of a 40 percent reduction in GHG emissions relative to 1990 levels. Through a 
combination of data synthesis and modeling, CARB determined that the target statewide 2030 
emissions limit is 260 MMTCO2e, and that further commitments will need to be made to achieve 
an additional reduction of 50 MMTCO2e beyond current policies and programs. 

The cornerstone of the 2017 Scoping Plan Update (CARB 2017a) is an expansion of the cap-
and-trade program (discussed below) to meet the aggressive 2030 GHG emissions goal and 
ensure achievement of the 2030 limit set forth by Executive Order B-30-15. 

In the 2017 Scoping Plan Update, CARB recommends statewide targets of no more than 6 
MTCO2e per capita by 2030 and no more than 2 MTCO2e per capita by 2050. CARB 
acknowledges that because the statewide per capita targets are based on the statewide GHG 
emissions inventory that includes all emissions sectors in the state, it is appropriate for local 
jurisdictions to derive evidence-based local per capita goals based on local emissions sectors and 
growth projections. 

To demonstrate how a local jurisdiction can achieve its long-term GHG goals at the community 
plan level, CARB recommends developing a geographically specific GHG reduction plan (i.e., 
climate action plan) consistent with the requirements of CEQA Section 15183.5(b). A so-called 
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“CEQA-qualified” GHG reduction plan, once adopted, can provide local governments with a 
streamlining tool for project-level environmental review of GHG emissions, provided there are 
adequate performance metrics for determining project consistency with the plan. 

Cap-and-Trade Program 
The CARB-initiated Cap-and-Trade Program links with other Western Climate Initiative partner 
programs to create a regional market system. The California Cap-and-Trade Program caps GHG 
emissions and requires the purchase of emission allowances for covered activities. The Cap-and-
Trade Program is designed to reduce GHG emissions from major sources (deemed “covered 
entities”) by setting a firm cap on statewide GHG emissions and employing market mechanisms 
to achieve AB 32’s emission-reduction mandate of returning to 1990 levels of emissions by 
2020. The statewide cap for GHG emissions from the capped sectors (i.e., electricity generation, 
industrial sources, petroleum refining, and cement production) commenced in 2013 and will 
decline over time, achieving GHG emission reductions throughout the program’s duration.  

Under the Cap-and-Trade Program, covered entities that emit more than 25,000 MTCO2e per 
year must comply with program requirements. Triggering of the 25,000 MTCO2e per year 
“inclusion threshold” is measured against a subset of emissions reported and verified under the 
California Regulation for the Mandatory Reporting of GHG Emissions (Mandatory Reporting 
Rule). CARB issues allowances equal to the total amount of allowable emissions over a given 
compliance period and distributes these to regulated entities. Covered entities are allocated free 
allowances in whole or part (if eligible), and may buy allowances at auction, purchase 
allowances from others, or purchase offset credits. 

Low Carbon Fuel Standard (California Code of Regulations, Title 17, Section 95480 et seq.) 
The Low Carbon Fuel Standard (LCFS) was designed to reduce the State’s reliance on 
petroleum-based fuels and encourage the use of less carbon intensive fuels in the transportation 
sector. California officials have identified the LCFS as a centerpiece to the state’s efforts to 
combat climate change, including for example, in California Air Resources Board’s (CARB) 
2008 Climate Change Scoping Plan and its subsequent updates.  

The LCFS assigns carbon intensity (CI) scores to petroleum fuels and their substitutes based on a 
lifecycle analysis of the direct and indirect greenhouse gas emissions attributable to the fuel at 
each step of its production, refining, transportation, and use. Additionally, the LCFS establishes 
annually decreasing CI benchmarks that each transportation fuel providers’ pool of fuels must 
meet in a given year. Producers can meet these benchmarks by utilizing less carbon intensive 
fuels, or they can utilize “credits” to offset any “deficits” incurred by fuels which have a CI score 
exceeding that year’s benchmark. Traditional petroleum fuels tend to have CI scores that exceed 
the CI benchmarks, and these fuel types therefore typically incur a deficit. By contrast, 
renewable fuels tend to have CI scores below the CI benchmarks, so they can be a source of 
credits for producers. Credits and deficits are denominated in metric tons of CO2 equivalent, 
respectively reflecting either the reduction or the increase in total lifecycle greenhouse gas 
emissions attributable to production and use of a fuel, relative to the annual CI benchmark for the 
fuel type. 

By making the annual CI benchmark scores increasingly stringent, the LCFS increases the 
desirability of low-carbon fuels. Because of their relatively low CI scores, biofuels are attractive 
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to producers as a way to meet the CI benchmarks and to create credits to offset any deficits 
incurred by more carbon-intensive fuels. Additionally, because a fuel’s CI score takes into 
account the emissions associated with transportation of a finished fuel to the California market, 
and transportation of finished fuels from outside California is relatively carbon intensive, the 
LCFS creates an economic incentive for production of renewable fuels within the State of 
California.  

The conversion of existing petroleum refining infrastructure within the State to the production of 
renewable fuels is also identified as a means to advance the State’s goals of providing consumers 
with more fuel choices, while reducing emissions of toxic pollutants and greenhouse gases. 
According to the Bay Area Air Quality Management District’s 2017 Clean Air Plan, in order 
“[t]o meet California’s…climate goals, demand for traditional transportation fuels will need to 
be dramatically reduced. California’s refineries will likely need to shift production to a 
renewable fuel portfolio and/or steadily decrease, and in some cases even cease, production” 
(BAAQMD 2017c).  

Because the LCFS was designed to incentivize the production and use of biofuels, CARB has 
previously evaluated, considered and mitigated the environmental impacts associated with 
increased production and consumption of such fuels at a programmatic level, as part of its 
adoption, re-adoption and amendment of the LCFS. Throughout its rulemaking process, CARB 
has undertaken a searching review of the policy’s direct and indirect environmental impacts, 
including the foreseeable environmental impacts occurring both within and beyond California’s 
borders, attributable to the increased production and consumption of biofuels needed to achieve 
the LCFS’s goals. CARB has done this, both to ensure that the greenhouse gas reductions 
achieved by its LCFS are real and not offset by emissions increases occurring elsewhere, and to 
satisfy the requirements of CEQA, which apply to its rulemaking decisions. 

Upstream land use changes associated with certain crop-based biofuels have been a central focus 
of CARB’s efforts to analyze and mitigate the LCFS’s direct and indirect environmental impacts, 
ever since the initial adoption of the LCFS. In the Initial Statement of Reasons (ISOR) that 
supported CARB’s proposal to adopt the LCFS, CARB concluded, after a detailed analysis, that 
“the land use impacts of crop-based biofuels are significant, and must be included in LCFS fuel 
carbon intensities.” (CARB 2009a). CARB utilized a worldwide model for estimating land use 
change impacts (the Global Trade Analysis Project [GTAP] model) to quantify the anticipated 
transformation of nonagricultural and agricultural land that would occur both in the United States 
and internationally, as demand for crop-based fuels increases. CARB then adopted a mechanism 
within the LCFS to mitigate the impact of any such land use changes and assure that the 
greenhouse gas emissions attributable to such changes are fully accounted for within a fuel’s 
assigned CI score. As a consequence, fuels produced from feedstock that results in greater land 
use change are assigned a higher CI score, which acts as an economic disincentive for producers 
to produce such fuels as a substitute for petroleum-based fuels. 

Specifically with respect to soybean oil, CARB published additional analysis estimating the land 
use change CI associated with use of soybean oil as a substitute for petroleum-based diesel 
(CARB 2009b). In a detailed technical discussion, CARB explained that it had identified several 
limitations with the original models that were available when it was developing the proposed 
rule. CARB worked with scientists to remedy these shortcomings and produced a new model for 
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biodiesel and renewable diesel made from Midwest soybeans, which considered, among other 
variables, the transformation of forestland and pastureland (both within the United States and 
globally) into soy cropland. CARB supplemented this with additional analysis, reflecting its 
complete re-evaluation of the land use change CI associated with soy biodiesel and renewable 
diesel (CARB 2010).  

This approach has defined CARB’s strategy of developing and updating the CI land use change 
scores. Upon final adoption of the LCFS, CARB devoted over 120 pages to addressing 
comments either questioning or challenging CARB’s decision to account for land use changes, as 
well as the scientific and economic models it used to generate its CI land use change scores 
(CARB 2009c). CARB defended its decision to account for upstream land use changes, even 
though the models it relied on were relatively new and relatively untested. In relevant part, 
CARB explained that ignoring the greenhouse gas emissions associated with land use changes 
would be inconsistent with the LCFS, which “is explicitly intended to reduce carbon emissions.” 
FSOR. at 632. “To do otherwise,” CARB continued, “would be to underestimate the carbon 
emissions from biofuels, and to thereby send the wrong signals to those in the fuel industry who 
will be developing the next generations of low-carbon fuels.” Thus, despite the lack of a perfect 
model, CARB committed to using “the most mature and highly regarded global economic model 
available. . . to estimate land use change impacts.” 

Since then, CARB has continued to fine tune its approach. As the scientific community’s 
understanding of land use changes and economists’ ability to accurately model those changes has 
continued to improve, CARB has repeatedly updated its CI scores to reflect this new knowledge. 
When CARB re-adopted the LCFS in 2015, CARB updated its CI scores based on new, more 
sophisticated approaches to measuring upstream land use changes (CARB 2017). There, CARB 
explained that the new values were the culmination of an expert working group convened to 
improve upon the land use change models that generated the LCFS’s initial CI scores. The 
analysis goes on to provide updated land use change values for six types of biofuel, and for each, 
it addresses topics like the anticipated conversion of forestland, pastureland, and existing 
cropland—both domestically and abroad—as increased demand for biofuels creates an increased 
demand for farmland to produce farm-based feedstocks (CARB 2017). CARB’s Final 
Environmental Analysis supporting the 2015 re-adoption of the LCFS addressed “environmental 
impacts both within California and outside the State to the extent they are reasonably foreseeable 
and do not require speculation” (CARB 2015). This included extensive discussion of potential 
impacts attributable to land use change occurring both within and outside of California.  

When CARB amended the LCFS in 2018 to extend and increase the CI reduction targets to a 20 
percent reduction by 2030, CARB evaluated the environmental impacts attributable to the 
increase in production of biofuels that would be needed to achieve the more stringent targets 
(CARB 2019). There, CARB acknowledged that upstream land use changes were an unavoidable 
impact of the increased utilization of biofuels, but that it had strived to account for these effects 
when determining the CI scores for various fuels. CARB explained, in relevant part: “The 
Proposed Amendments would incent fuels that have lower CI values, including fuels made from 
sugarcane, sorghum, wheat, cellulosic sources, corn, and soy. With continued increased demands 
on biofuel crops the Proposed Amendments could contribute to increased direct and indirect land 
use change to accommodate new croplands, but the likelihood of this is at least partially 
mitigated by the [land use change] scores added to crop-derived pathways” Id. at 47. 
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The LCFS CI scoring system therefore reflects CARB’s efforts to apply the best available 
science and economic analyses to mitigate the impacts associated with land use changes 
occurring both within the U.S. and internationally. In sum, biofuels produced from feedstock 
with a high land use change score will be disadvantaged; that is, they would produce greater 
deficits or fewer credits, relative to those produced from a feedstock that causes less land use 
change. This creates an economic incentive for producers to utilize the lowest CI feedstock 
available, as the product’s value is inextricably linked to the number of credits it can produce. 

Senate Bill 375 
SB 375 (Sustainable Communities and Climate Protection Act of 2008) supplements GHG 
reductions from new vehicle technology and fuel standards with reductions from more efficient 
land use patterns and improved transportation under CARB-approved GHG reduction targets for 
California’s 18 federally designated regional planning bodies, known as Metropolitan Planning 
Organizations. The target reductions for the Bay Area are represented as a regional reduction of 
per-capita GHG emissions from cars and light-duty trucks by 7 percent by 2020 and by 15 
percent by 2035, compared to a 2005 baseline. 

The Metropolitan Transportation Commission and Association of Bay Area Governments 
(ABAG) address these goals in Plan Bay Area 2040, which identifies Priority Development 
Areas (PDAs) near transit options to reduce the use of on-road vehicles. By focusing and 
incentivizing future growth in PDAs, Plan Bay Area 2040 demonstrates how the nine-county 
Bay Area can reduce per-capita CO2 emissions by 16 percent by 2035 (MTC/ABAG 2017). In 
March 2018, CARB approved revised targets: to reduce per-capita emissions 10 percent by 2020 
and 19 percent by 2035 (CARB 2018). 

Senate Bill 743 
In 2013, Governor Brown signed SB 743, which added Public Resources Code Section 21099 to 
CEQA Guidelines. SB 743 changed the way that transportation impacts are analyzed in Transit 
Priority Areas under CEQA, better aligning local environmental review with statewide objectives 
to reduce GHG emissions, encourage infill mixed-use development in designated priority 
development areas, reduce regional sprawl development and reduce vehicle miles traveled 
(VMT) in California. 

The State Office of Planning and Research (OPR) issued a 2018 Technical Advisory on 
Evaluating Transportation Impacts for CEQA analysis. The technical advisory report 
recommends different thresholds of significance for projects depending on land use types. For 
example, residential and office space projects that demonstrate a VMT level that is 15 percent 
less than that of existing development can be determined to have mobile-source project GHG 
emissions that are consistent with statewide GHG reduction targets. 

Senate Bill 350 
SB 350 (Clean Energy and Pollution Reduction Act of 2015) implements the goals of EO B-30-
15 (2015). The objectives of SB 350 are to increase the procurement of electricity from 
renewable sources from 33 percent to 50 percent (with interim targets of 40 percent by 2024 and 
25 percent by 2027) and to double the energy efficiency savings in electricity and natural gas end 
uses of retail customers through energy efficiency and conservation. SB 350 also reorganizes the 
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Independent System Operator to develop more regional electricity transmission markets and 
improve accessibility in these markets, which would facilitate the growth of renewable energy 
markets in the western United States. 

3.8.2.3 Regional  
Bay Area Air Quality Management District 
The Bay Area Air Quality Management District (BAAQMD) is the regional government agency 
that regulates stationary sources of air pollution in the nine San Francisco Bay Area counties. 
BAAQMD regulates GHG emissions through the following plans, programs and guidelines. 

Clean Air Plan 
BAAQMD and other air districts prepare clean air plans in accordance with the Federal and State 
CAAs. On April 19, 2017, the BAAQMD Board of Directors adopted the 2017 Clean Air Plan: 
Spare the Air, Cool the Climate, an update to the 2010 Clean Air Plan (BAAQMD 2017a). The 
Clean Air Plan is a comprehensive plan that focuses on the closely related goals of protecting 
public health and protecting the climate. Consistent with the state’s GHG reduction targets, the 
plan lays the groundwork for a long-term effort to reduce Bay Area GHG emissions 40 percent 
below 1990 levels by 2030 and 80 percent below 1990 levels by 2050. 

BAAQMD CEQA Air Quality Guidelines 
The BAAQMD CEQA Air Quality Guidelines were prepared to assist CEQA lead agencies in 
the evaluation of air quality impacts of projects and plans proposed in the Bay Area. The 
guidelines also include recommended assessment methodologies for air toxics, odors, and GHG 
emissions. In June 2010, BAAQMD’s Board of Directors adopted CEQA thresholds of 
significance and an update of the BAAQMD CEQA Guidelines, which included significance 
thresholds for GHG emissions based on the emission reduction goals for 2020 articulated by the 
California Legislature in AB 32.  

In May 2017, the BAAQMD released updated CEQA Guidelines, describing how the effects of 
climate change should be addressed in CEQA documents. The CEQA Guidelines: (1) specify a 
threshold of significance for operations-related GHG emissions of 10,000 MTCO2e per year, (2) 
discuss how the BAAQMD established the thresholds of significance, (3) recommend that 
CEQA documents include a discussion of a project’s GHG emissions from construction and 
operation, and (4) discuss GHG impact assessment and mitigation measures available. 

Under the current BAAQMD Air Quality Guidelines, a local government may prepare a 
qualified GHG reduction strategy that is consistent with AB 32 goals. If a project is consistent 
with an adopted qualified GHG reduction strategy and general plan that addresses the project's 
GHG emissions, it can be presumed that the project would not have significant GHG emissions 
under CEQA (BAAQMD 2017b) 

3.8.2.4 Contra Costa County 
Contra Costa County Climate Action Plan 2015 
The County CAP demonstrates the County’s commitment to addressing the challenges of climate 
change by reducing local GHG emissions while improving community health. Additionally, this 
CAP meets the CEQA requirements for developing a qualified GHG reduction strategy and is 
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consistent with the BAAQMD’s guidance on preparing a qualified GHG reduction strategy 
(Contra Costa County 2015). 

The CAP identifies how the County will achieve the AB 32 GHG emissions reduction target of 
15 percent below baseline levels by the year 2020, in addition to supporting other public health, 
energy efficiency, water conservation and air quality goals identified in the County’s General 
Plan and other policy documents. Beyond reducing GHG emissions, this CAP includes actions 
that improve public health and result in additional benefits to the community such as lower 
energy bills and enhanced quality of life. The CAP also lays the groundwork for achieving long-
term state GHG reduction goals for 2035. 

Specifically, the County’s CAP: 

• Provides the scientific, regulatory, and public health framework for addressing climate 
change and GHGs at the local level. 

• Identifies sources of GHG emissions within the unincorporated areas of the County and 
estimates how these emissions may change over time. 

• Provides energy use, transportation, land use, water use and solid waste strategies to 
reduce communitywide GHG emissions consistent with AB 32, BAAQMD guidance, and 
Public Resources Code Section 21083.3 (CEQA) 

• Proposes an approach to addressing climate change-related public health issues, which 
increases the county’s resiliency to climate change, establishes priorities for improving 
public health and identifies public health benefits that are expected to result from 
implementing the CAP. 

• Presents an implementation program to assist with monitoring and prioritization of the 
reduction strategies and public health goals through 2020. 

Contra Costa County General Plan 
The County General Plan includes goals to improve air quality, including meeting federal air 
quality standards, supporting efforts to reduce air pollution, restoring air quality to a more 
healthful level, and reducing the percentage of traffic trips at peak hours. 

3.8.3 Impact Analysis 
3.8.3.1 Methodology for Impact Analysis 
The construction of the proposed Project would generate GHG emissions primarily from 
combustion of fuels used in construction equipment. The operation of the proposed Project 
would generate GHG emissions from various sources, including stationary and mobile sources 
such as trucks, marine vessels and locomotives. GHG emissions associated with the proposed 
Project were quantified in the form of CO2, CH4 and N2O and in the combined form as CO2e, a 
unit of measure for GHG that uses CO2 as the standard unit of reference. Emissions of CH4 and 
N2O would be relatively small in comparison to CO2; however, as described above, these two 
components have high global warming potentials of 25 and 298, respectively, as compared to the 
global warming potential of 1 for CO2. To compare the GHG emission impact from various 
emission sources, the calculated CO2, CH4 and N2O emissions from each emission source were 
multiplied by the corresponding global warming potentials, summed up, and reported as the total 
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CO2e associated with the construction and operation of the proposed project (see Tables 3.8-4, 
3.8-5 and 3.8-6.) 

Project-generated GHG emission estimates were developed based on methodologies and 
emission factors in Marathon’s California Electronic Greenhouse Gas Reporting Tool (Cal e-
GRRT) Summary Report, which is submitted to CARB on an annual basis for the Refinery. 
Project-specific information was used to determine the total GHG emissions associated with the 
proposed project construction and operations. Refer to Section 4 of the Air Quality and GHG 
Technical Analysis (ALG and Barr 2021) and Appendix B in the Application for Authority to 
Construct and Title V Operating Permit Amendment (ALG and Barr 2020) for additional details 
regarding the GHG emission calculations and the calculation assumptions. 

Construction Emissions 
GHG emissions from construction activities are associated with fuel combustion for off-road 
diesel construction equipment and on-road motor vehicles. The same methodologies and 
assumptions described in Chapter 3.3, Air Quality were used to calculate construction-related 
GHG emissions. Emission factors for off-road diesel equipment were obtained from OFFROAD 
2017 (CARB 2017) and emission factors for on-road vehicles was obtained from EMFAC2017 
(CARB 2017b). CO2, CH4 and N2O emission factors were selected for calculations based on the 
equipment type, horsepower rating and corresponding engine tier emission standards. 

Operation Emissions 
Stationary Source Emissions 
GHG emissions from operation of the source can be direct or indirect emissions. Emissions from 
the Refinery, Avon Marine Oil Terminal (MOT) and Amorco MOT are considered direct 
emissions. Emissions from sources such as the off-site terminals and Air Products hydrogen 
plant are also considered direct emissions because they are directly involved in the operation of 
this Project. Indirect emissions are emissions that occur as a consequence of operation of the 
Project but occur at sources owned or controlled by other entities. Indirect emissions would 
include GHG emissions associated with the generation of electricity for the Refinery’s facilities, 
treatment of sanitary wastewater from the Refinery, decomposition of solid waste generated from 
operation of the Refinery and MOTs and employee motor vehicle commute trips. 

The methodology described in Section 3.3 for estimating criteria and toxic air pollutant 
emissions was also used to estimate direct GHG emissions. Refer to Appendix A of the Air 
Quality and Greenhouse Gas Technical Analysis (ALG and Barr 2021) for details regarding 
GHG emission calculations for on-site and off-site stationary sources. The change in feedstock 
could result in lower emissions from the wastewater treatment plant. However, information on 
the impact is not readily available and potential emission reductions were not included in this 
analysis. With the exception of GHG emissions from the hydrogen plant, there would be a 
decrease in GHG emissions from existing emission units at the Refinery and MOTs. Post-project 
GHG emissions from on-site new and existing sources would be less than pre-project emissions. 
There would be an increase in emissions from off-site stationary sources within the BAAQMD 
jurisdiction. 
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The Project would result in an overall decrease in electricity, natural gas and water consumption 
as well as waste generation. Therefore, indirect GHG emissions will also be reduced. Because 
there would be a decrease in both direct emissions and mobile source emissions, additional 
reductions in indirect emissions from these sources were not quantified. Emissions from 
employee commute trips were estimated as described below. 

Mobile Source Emissions 
Mobile source GHG emissions were calculated using the same methodology and assumptions 
described in Chapter 3.3 and are based on travel within California, not just the area under 
BAAQMD jurisdiction. Emission factors for employee travel and truck travel were based on 
EMFAC2017 (CARB 2017b). The source of emission factors for rail travel was the The Climate 
Registry’s 2020 Default Emission Factors, Tables 2.1 and 2.7 (The Climate Registry 2020). 
Refer to Appendix B of the Air Quality and GHG Technical Analysis (ALG and Barr 2021) for 
the multiple sources of emissions factors used to calculate emissions from marine vessels. The 
overall GHG emissions from mobile sources would be reduced from pre-Project levels. 

3.8.3.2 Significance Criteria 
For the purposes of this analysis, the Project is considered to have a significant GHG impact if it 
would: 

• Generate GHG emissions, either directly or indirectly, that may have a significant impact 
on the environment or 

• Conflict with an applicable plan, policy or regulation adopted for the purpose of reducing 
the emissions of GHG. 

The BAAQMD CEQA Air Quality Guidelines (BAAQMD 2017b) include significance thresholds 
for operational-related GHG emissions. These thresholds are used to determine if the GHG 
emissions may have a significant impact on the environment. The BAAQMD has not adopted a 
significance threshold for construction emissions. 

3.8.4 Impacts and Mitigation Measures 
Construction-related Impacts 

Impact GHG-1: Generate construction-related GHG emissions that directly or 
indirectly have a significant impact on the environment by exceeding adopted 
BAAQMD thresholds. (Less than Significant)  

Although the BAAQMD does not have significance thresholds for construction-related GHG 
emissions, the District does recommend that emissions be quantified and disclosed. See Table 
3.8-8 below, which provides the annual GHG emissions associated with off-road diesel 
construction equipment and on-road motor vehicles that would be used during construction.  

Table 3.8-8: Construction GHG Emissions (metric tons/year) 
Construction 
Component CO2 CH4 N20 CO2e 

Off-road diesel construction 
equipment 2,655.30 0.17 0.36 2770.53 

On-road motor vehicles 1,899.42 0.01 0.19 1,957.67 



Section 3.8 Greenhouse Gas Emissions 

Martinez Renewable Fuels Project 3.8-20 October 2021 
Draft Environmental Impact Report 

Table 3.8-8: Construction GHG Emissions (metric tons/year) 
Construction 
Component CO2 CH4 N20 CO2e 

Total 4,554.72 0.18 0.55 4,728.20 

GHG emissions during construction would be further reduced with implementation of the 
BAAQMD’s Basic Construction Measures described in Mitigation Measure AQ-1a 
(Chapter 3.3). The BAAQMD also encourages the use of best management practices (BMPs) to 
reduce GHG emissions during construction. Implementation of the BMPs required in Mitigation 
Measure AQ-1b (Chapter 3.3) would also further reduce GHG emissions. The GHG emissions 
impact due to construction of the Project are less than significant, and no mitigation is required. 

Mitigation Measure: No mitigation is required. 

Impact GHG-2: Conflict with an applicable plan, policy, or regulation adopted for the 
purpose of reducing GHG emissions. (Less than Significant)  

As discussed under Impact GHG-1 above, temporary GHG emissions from construction of the 
Project are less than significant, and no mitigation is required. Construction of the Project would 
therefore not conflict with any local plan, policy or regulation adopted to reduce GHG emissions. 

Mitigation Measure: No mitigation is required. 

Operational Impacts 
Impact GHG-1: Generate operation-related GHG emissions that exceed the adopted 
BAAQMD thresholds. (Less than Significant)  

Table 3.8-9 below provides the estimated direct GHG emissions from operation of the Project 
and shows that the Project would result in an overall decrease in emissions.  

The Project would also result in reduced indirect GHG emissions due to the reductions in 
electricity, natural gas, waste generation, and water usage. The number of employees at the 
facility is expected to decrease and there would be a corresponding decrease in emissions 
associated with employee commutes. As described above, due to reductions in overall 
production, an overall decrease in electricity, natural gas and water consumption as well as waste 
generation is expected. These changes would result in reductions in indirect source emissions. 
Separate quantification of the indirect sources was not provided because these reductions from 
the Project results in a decrease in indirect GHG emissions in addition to the reduction in direct 
GHG emissions. GHG emissions associated with both stationary and mobile sources were 
compared to the BAAQMD threshold of 1,100 MTCO2e/year for projects other than stationary 
sources. 
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Table 3.8-9: Summary Total Project Annual Emission Changes (Metric Tons/Year) 

Source CO2 CH4 N2O 
Total 
CO2e 

Stationary Source -1,178,230 -56.78 -9.45 -1,182,352 

Mobile Source -11,813 0.03 -0.24 -10,674 

Off-Site BAAQMD Stationary Sources 303,918 2.43 0.24 304,044 

Project Total -886,125 -54.32 -9.45 -888,982 

BAAQMD CEQA Threshold NA NA NA 1,100 

 

Mitigation Measure: No mitigation is required. The GHG emissions impact due to 
operation of the project would be less than significant but would be further reduced 
with implementation of Best Management Practice GHG-1. 

Best Management Practice GHG-1: Operational Measures to Reduce GHG 
Emissions. The following GHG reduction BMPs shall be implemented to the maximum 
extent practicable during all on-going business operations. The measures shall be 
included as recommended practices incorporated into all construction contracts related to 
the Project.  

All heavy-duty trucks entering or operated on the project site shall be model year 2014 or 
later, and transition to zero-emission vehicles shall be expedited, with the fleet fully zero-
emission beginning in 2030 or when such vehicles are commercially available, whichever 
date is later.  

• All ocean-going vessels calling at the refinery shall use engines meeting the 
International Maritime Organization’s Tier 3 engine standard.  

• All ocean-going vessels calling at the refinery shall comply with CARB's At-
Berth Regulation, including meeting the onboard auxiliary diesel engine 
operational time limits and onboard auxiliary-diesel-engine power generation 
reductions. All ocean-going vessels shall comply with the voluntary vessel speed 
reduction zones established by National Oceanic and Atmospheric 
Administration. 

• All engines in articulated tug-barge combinations and tugboats assisting 
oceangoing vessels shall meet U.S. Environmental Protection Agency (EPA) Tier 
3 and 4 engines standards, and be equipped with diesel particulate filters. 

• All locomotives shall meet U.S. EPA Tier 4 engine standards. 
• Utilize a "clean fleet" (e.g., zero-emission light-and medium-duty delivery trucks, 

vans, automobiles, railcar engines, and vessels) as part of business operations.  
• Ensure all service equipment (e.g., yard hostlers, yard equipment, forklifts, and 

pallet jacks) used within the project site are zero-emission.  
• Use the cleanest technologies available and provide the necessary infrastructure to 

support zero-emission vehicles and equipment that will be operating on-site.  
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• Idling is strictly prohibited on the subject property and adjacent streets in the 
Martinez area. All truck drivers associated with the business shall be informed of 
this prohibition.  

• Periodically sweep the property to remove road dust, tire wear, brake dust and 
other contaminants in parking lots.  

• Diesel back-up generators shall not be used on the property unless absolutely 
necessary. If absolutely necessary, generators shall have Best Available Control 
Technology (BACT) that meets CARB's Tier 4 emission standards or meets the 
most stringent in-use standard, whichever has the least emissions.  

Monitor and be in compliance with all current air quality regulations for on-road trucks 
including CARB's Heavy-Duty (Tractor-trailer) Greenhouse Gas Regulation, Periodic 
Smoke Inspection Program, and the Statewide Truck and Bus Regulation.  

Impact GHG-2: Conflict with an applicable plan, policy, or regulation adopted for the 
purpose of reducing GHG emissions. (Less than Significant)  

The State of California is committed to reducing GHG emissions statewide. AB 32 and its 
associated Scoping Plan identify the state’s approach, as overseen by CARB, to track and reduce 
GHG emissions. The AB 32 Scoping Plan includes a number of strategies that are designed to 
reduce GHG emissions, including the LCFS. The purpose of this Project is to use renewable 
feedstocks to produce low carbon fuels in alignment with the LCFS, and the Project would 
support CARB’s goal of reducing GHG emissions from fuel combustion. Furthermore, the 
Project itself would result in a reduction of GHG emissions from stationary and mobile sources, 
and this also supports California’s goals in SB 32 to meet reduction targets in 2030 and in 
Executive Order S-3-05 to meet reduction targets in 2050. The County has developed a Climate 
Action Plan (Contra Costa County 2015) with goals that are consistent with AB 32. Because the 
conversion to produce renewable fuels instead of fossil fuels and the reductions in GHG 
emissions from operation of the Project would not conflict with an applicable plan, policy or 
regulation adopted for the purpose of reducing GHG emissions, this impact is less than 
significant, and no mitigation would be required. 

Mitigation Measure: No mitigation is required. 
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3.9 HAZARDS AND HAZARDOUS MATERIALS 
This section describes the potential hazards to the environment that would result from 
implementation of the Project. Existing regulations governing use, cleanup and transport of 
hazardous materials are summarized, as well as existing safety programs, cleanup efforts, 
contamination monitoring activities and preventative measures implemented at the Refinery. 

Guidelines and key sources of data used in the preparation of this section include the following: 

• Aerial photography 
• Site plans and Project renderings 
• County Land Use and Emergency Response Plans 
• Marathon Martinez Soil Management Plan 
• Tesoro Avon Marine Oil Terminal Lease Consideration Final Environmental Impact 

Report (EIR), 2015 
• Tesoro Amorco Marine Oil Terminal Lease Consideration Final EIR, 2014 
• Marathon Martinez Renewable Fuels Project Hazards and Hazardous Materials Technical 

Analysis 
 

3.9.1 Environmental Setting 
3.9.1.1 Regulatory and Policy Context 
Federal  
The Federal Toxic Substances Control Act (1976) and the Resource Conservation and Recovery 
Act of 1976 
These acts established a program administered by the United States Environmental Protection 
Agency (U.S. EPA) for the regulation of the generation, transportation, treatment, storage and 
disposal of hazardous waste. This federal regulation is codified in 40 Code of Federal 
Regulations (CFR). The Resource Conservation and Recovery Act (RCRA) was amended in 
1984 by the Hazardous and Solid Waste Act, which affirmed and extended the “cradle-to-grave” 
system of regulating hazardous wastes. Among other things, the Hazardous and Solid Waste Act 
prohibited use of certain techniques for the disposal of some hazardous wastes. Individual states, 
including California, may implement their own hazardous waste programs under the RCRA with 
approval by the U.S. EPA. In 1992, the California Department of Toxic Substances Control 
(DTSC) received authorization from the U.S. EPA to implement RCRA, Subtitle C requirements 
and the associated regulations in California. 

The Comprehensive Environmental Response, Compensation and Liability Act (Enacted 1980), 
Amended by the Superfund Amendments and Reauthorization Act (1986) 
This law provides broad federal authority to respond directly to releases or threatened releases of 
hazardous substances that may endanger public health or the environment. Among other things, 
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
established requirements concerning closed and abandoned hazardous waste sites, provided for 
liability of persons responsible for releases of hazardous waste at these sites, and established a 
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trust fund to provide for cleanup when no responsible party could be identified. CERCLA also 
enabled revision of the National Contingency Plan, which provided the guidelines and 
procedures needed to respond to releases and threatened releases of hazardous substances, 
pollutants or contaminants. The National Contingency Plan also established the National 
Priorities List. 

U.S. EPA Emergency Planning and Community Right-to-Know Act 
The objectives of the Emergency Planning and Community Right-to-Know Act (EPCRA) are to: 
(1) allow state and local planning for chemical emergencies, (2) provide for notification of 
emergency releases of chemicals, and (3) address communities' right-to-know about toxic and 
hazardous chemicals. EPCRA Section 302 requires facilities to notify the State Emergency 
Response Commission and local Emergency Response Committees of the presence of 
"extremely hazardous substances" (40 CFR Part 355 lists specific substances) if it has such a 
substance in excess of the substance's threshold planning quantity, and directs the facility to 
appoint an emergency response coordinator. Implementation of EPCRA has been delegated to 
the State of California. The California Emergency Management Agency requires businesses to 
develop a Hazardous Materials Business Plan if they handle (including storage) hazardous 
materials in quantities equal to or greater than 55 gallons, 500 pounds or 200 cubic feet of gas or 
extremely hazardous substances above the threshold planning quantity. The Plan includes 
inventories of hazardous materials, an emergency plan, and implements a training program for 
employees. This plan is required to be submitted to the Certified Unified Permitting Agencies 
(CUPA), which is Contra Costa County Health Services in the Martinez area, for use by state and 
local emergency response agencies. 

United States Department of Transportation Hazardous Materials Regulations (49 CFR Parts 
100-185) 
The United States Department of Transportation (USDOT) Hazardous Materials Regulations 
cover all aspects of hazardous materials packaging, handling and transportation. Parts 172 
(Emergency Response), 173 (Packaging Requirements), 174 (Rail Transportation), 177 
(Highway Transportation), 178 (Packaging Specifications) and 180 (Packaging Maintenance) 
would all apply to the proposed Project activities. 

The Hazardous Materials Transportation Act, (49 CFR 171 Subchapter C) 
The Hazardous Materials Transportation Act (HMTA) is federal legislation that regulates 
transportation of hazardous materials. The primary objective of the HMTA is to provide 
adequate protection against the risks to life and property inherent in the transportation of 
hazardous material in commerce by improving the regulatory and enforcement authority of the 
Secretary of Transportation. A hazardous material, as defined by the Secretary of Transportation, 
is any “particular quantity or form” of a material that “may pose an unreasonable risk to health 
and safety or property.” The primary regulatory authorities are the USDOT, the Federal Highway 
Administration and the Federal Railroad Administration. The HMTA requires that carriers report 
accidental releases of hazardous materials to the USDOT at the earliest practical moment (49 
CFR Subchapter C). Incidents that must be reported include deaths, injuries requiring 
hospitalization and property damage exceeding $50,000. The California Department of 
Transportation (Caltrans) sets similar standards for trucks in California. The Caltrans and federal 
regulations are enforced by the California Highway Patrol (CHP). 
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Oil Pollution Act 
The Oil Pollution Act (OPA) was signed into law in 1990 to give the federal government 
authority to better respond to oil spills. The OPA improved the federal government’s ability to 
prevent and respond to oil spills, including provision of money and resources. The OPA provides 
a mechanism for establishing polluter liability, gives states enforcement rights in navigable 
waters of a state, mandates the development of spill control and response plans for all vessels 
and facilities, increases fines and enforcement mechanisms and establishes a federal trust fund 
for financing clean-up.  

The OPA also established the National Oil Spill Liability Trust Fund to provide financing for 
cases in which the responsible party is either not readily identifiable or cannot pay the 
cleanup/damage costs. In addition, the OPA expands provisions of the National Oil and 
Hazardous Substances Pollution Contingency Plan, more commonly called the National 
Contingency Plan, requiring the federal government to direct all public and private oil spill 
response efforts. OPA also requires area committees, composed of federal, state and local 
government officials, to develop detailed, location-specific area contingency plans. In addition, 
the OPA directs owners and operators of vessels, and certain facilities that pose a serious threat 
to the environment, to prepare their own specific facility response plans. The OPA increases 
penalties for regulatory non-compliance by responsible parties, gives the federal government 
broad enforcement authority and provides individual states the authority to establish their own 
laws governing oil spills, prevention measures and response methods. 

USDOT, Office of Pipeline Safety 
The Pipeline and Hazardous Materials Safety Administration (PHMSA) is a department within 
the USDOT that has jurisdictional responsibility for ensuring the safe and secure movement of 
hazardous liquid and gas through pipelines under its jurisdiction in the United States. Title 49 of 
the U.S. Code relates to the role of transportation, including pipelines, in the United States. 49 
CFR Parts 190-199 establish minimum pipeline safety standards. The Office of the State Fire 
Marshal works in partnership with the PHMSA to assure pipeline operators meet requirements 
for safe, reliable and environmentally sound operation of their facilities for intrastate pipelines 
within California. The following summarizes 49 CFR Parts 190-199: 

• 49 CFR Part 190 – Pipeline Safety Procedures: 49 CFR Part 190 outlines the pipeline 
safety programs and rulemaking procedures utilized by the PHMSA under Title 49 U.S. 
Code 60101 et seq. (pipeline safety laws) and Title 49 U.S. Code 5101 et seq. (hazardous 
material transportation laws).  

• 49 CFR Part 194 – Response Plans for Onshore Oil Pipelines: 49 CFR Part 194 
outlines requirements for oil spill response plans to reduce/mitigate the environmental 
impact of oil discharges from onshore oil pipelines. 49 CFR Part 194 covers general 
response plan requirements as well as reporting and approval procedures for onshore oil 
pipelines.  

• 49 CFR Part 195 – Transportation of Hazardous Liquids by Pipeline: 49 CFR Part 
195 contains regulations authorized by the Hazardous Liquid Pipeline Safety Act of 1979 
for the design, construction, testing, operation and maintenance of pipelines, including 
pressure-testing requirements for pipeline components (valves, pumps and tie-ins) as well 
as aboveground breakout tanks. 49 CFR Part 195 also prescribes safety standards and 
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reporting requirements for pipeline facilities used in the transportation of hazardous 
liquids or carbon dioxide, and outlines procedures for pipeline facility operations and 
maintenance including but not limited to qualifications of pipeline personnel and pipeline 
corrosion control. Because the requirements found within 49 CFR Part 195 are applicable 
only to interstate pipelines, the pipelines included as part of the proposed Project would 
not be regulated under this provision but would be regulated by the California Pipeline 
Safety Act and the Pipeline Safety Division of the Office of the State Fire Marshal.  

• 49 CFR Part 195(b) – Hazardous Liquid Accident Database: 49 CFR Part 195(b) 
requires liquid pipeline operators to report any spills and/or accidents to the USDOT if 
they meet one or more of the following criteria: (1) explosion or fire not intentionally set 
by the operator; (2) loss of 50 or more barrels of hazardous liquid or carbon dioxide; (3) 
escape to the atmosphere of more than five barrels a day of highly volatile liquids; (4) 
death of any person; (5) bodily harm to any person resulting in loss of consciousness, a 
person is required to be carried from the scene, a person requires medical treatment or a 
person is disabled and prevented from normal duties or the pursuit of normal activities 
beyond the day of the accident or (6) estimated property damage, including cost of clean-
up and recovery, value of lost product, and damage to the property of the operator, others 
or both, exceeding $50,000. 

Accidental Release – Risk Management Plans (40 CFR Part 68) 
The Risk Management Plan (RMP) rule requires facilities that use extremely hazardous 
substances to develop an RMP that identifies the potential effects of a chemical accident, 
identifies steps the facility is taking to prevent an accident and spells out emergency response 
procedures should an accident occur. These plans provide information to local fire, police and 
emergency response personnel to prepare for and respond to chemical emergencies in their 
community. The RMP rule was built upon existing industry codes and standards. It requires 
facilities that use listed regulated Toxic or Flammable Substances for Accidental Release 
Prevention to develop an RMP and submit that plan to U.S. EPA. 

Chemical Facility Anti-Terrorism Standards 
The Chemical Facility Anti-Terrorism Standards are a set of federal security regulations for 
high-risk chemical facilities such as chemical plants, electrical generating facilities, refineries 
and universities. The Federal Department of Homeland Security promulgated the final rule 
containing the Chemical Facility Anti-Terrorism Standards in 2007. This rule established risk-
based performance standards for the security of chemical facilities. It requires covered chemical 
facilities to prepare Security Vulnerability Assessments, which identify facility security 
vulnerabilities, and to develop and implement Site Security Plans.  

Spill Prevention, Control, and Countermeasure Rule (40 CFR Part 112) 
The Spill Prevention, Control, and Countermeasure (SPCC) rule includes requirements for oil 
spill prevention, preparedness and response to prevent oil discharges to navigable waters and 
adjoining shorelines. The rule requires specific facilities to prepare, amend and implement SPCC 
Plans. SPCC Plans require applicable facilities to take steps to prevent oil spills including: (1) 
using suitable storage containers/tanks; (2) providing overfill prevention, e.g., high-level alarms; 
(3) providing secondary containment for bulk storage tanks; (4) providing secondary 
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containment to catch oil spills during transfer activities and (5) periodically inspecting and 
testing pipes and containers. The SPCC rule is part of the Oil Pollution Prevention regulations. 

State  
California State Lands Commission (CSLC) 
The CSLC regulates onshore marine oil terminals (MOTs) and has jurisdiction and management 
authority over ungranted tidelands, submerged lands and the beds of navigable lakes and 
waterways. CSLC also has certain residual and review authority for tidelands and submerged 
lands legislatively granted in trust to local jurisdictions (Public Resources Code §§ 6301, 6306).  

The CSLC also developed MOT Engineering and Maintenance Standards (MOTEMS) to 
establish standards for the design, construction and maintenance of marine oil terminal berthing 
and cargo loading/unloading facilities. MOTEMS is intended to minimize the possibility of 
accidents at MOTs during extreme weather events, seismic activity and routine operations that 
could lead to releases of petroleum substances to the environment. Existing facilities are required 
to retrofit or rebuild as necessary to meet MOTEMS, which the Refinery operators have already 
done pursuant to recently-renewed leases with CSLC, and the terminal will continue to be 
subject to compliance with MOTEMS requirements.  

All tidelands and submerged lands, granted or ungranted, as well as navigable lakes and 
waterways, are subject to the protections of the Common Law Public Trust. On tidal waterways, 
the State's sovereign fee ownership extends landward to the mean high tide line, except for areas 
of fill or artificial accretion. The CSLC’s jurisdiction also includes a 3-nautical-mile-wide 
section of tidal and submerged land adjacent to the coast and offshore islands, including bays, 
estuaries, and lagoons. The CSLC is responsible for implementing State laws and regulations, 
including the California Environmental Quality Act (CEQA), for activities affecting State lands. 

The subject facility includes two MOTs which operate under applicable leases with the CSLC: 
Amorco (Lease PRC 3453.1) and Avon (Lease No. PRC 3454.1). These leases include 
conditions of operation that were designated in the respective EIRs certified by the State Lands 
Commission in 2014 and 2015, respectively (CSLC 2014; CSLC 2015). The conditions of 
operation were identified as Mitigation Measures in the EIRs to prevent a release during vessel 
transport and/or during loading/unloading operations at the MOTs and are, therefore, existing 
regulatory requirements applicable to the proposed Project. 

California Health and Safety Code 
The California Health and Safety Code defines hazardous materials in section 25501(m) and 
contains requirements regarding the preparation of Hazardous Materials Business Plans in 
Section 25505. Health and Safety Code Division 20, Chapter 6.95 requires any business that 
handles more than a specified amount of hazardous or extremely hazardous materials, termed a 
“reportable quantity,” to submit a Hazardous Materials Business Plan to its Certified Unified 
Permitting Agency (CUPA). Business plans must include an inventory of the types, quantities 
and locations of hazardous materials at the facility. Businesses are required to update their 
business plans at least once every 3 years and the chemical portion of their plans every year. 
Also, business plans must include emergency response plans and procedures to be used in the 
event of a significant or threatened significant release of a hazardous material. These plans must 
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identify the procedures to follow for immediate notification to all appropriate agencies and 
personnel of a release, identification of local emergency medical assistance appropriate for 
potential accident scenarios, contact information for all company emergency coordinators, a 
listing and location of emergency equipment at the business, an evacuation plan and a training 
program for business personnel. Emergency notification of a hazardous chemical releases are 
covered under Health and Safety Code Sections 25270.7, 25270.8 and 25507.  

California Occupational Health and Safety 
California Division of Occupational Health and Safety (Cal/OSHA) works to protect and 
improve the health and safety of workers in California by setting and enforcing safety standards; 
providing outreach, education and assistance; and issuing permits, licenses, certifications, 
registrations and approvals. Cal/OSHA is also the primary agency responsible for worker safety 
in the handling and use of chemicals in the workplace and requires the employer to monitor 
worker exposure to listed hazardous substances and notify workers of exposure (8 California 
Code of Regulations [CCR] Sections 337-340). The Cal/OSHA standards are generally more 
stringent than federal regulations. 

California Hazardous Waste Control Law 
The California Hazardous Waste Control Law is administered by the California Environmental 
Protection Agency (CalEPA) to regulate hazardous wastes within the State of California. While 
the California Hazardous Waste Control Law is generally more stringent than RCRA, both the 
state and federal laws apply in California. The DTSC, one of six departments that comprises the 
CalEPA, is the primary agency in charge of enforcing both the federal and state hazardous 
materials laws in California. The DTSC manages the federal hazardous waste program within the 
state and regulates the lifecycle of hazardous waste and sets goals for reducing hazardous waste 
production. The program follows federal and state law to ensure hazardous waste managers 
correctly handle, store, transport, dispose, reduce and clean waste, and are equipped in the event 
of an emergency. 

California Accident Release Prevention Program 
The California Accident Release Prevention (CalARP) Program (19 CCR Division 2, Chapter 
4.5) requires the preparation of RMPs. RMPs are documents prepared by the owner or operator 
of a stationary source and contain detailed information including: (1) regulated substances held 
on site at the stationary source; (2) off-site consequences of an accidental release of a regulated 
substance; (3) the accident history at the stationary source; (4) the emergency response program 
for the stationary source; (5) coordination with local emergency responders; (6) hazard review or 
process hazard analysis; (7) operating procedures at the stationary source; (8) training of the 
stationary source’s personnel; (9) maintenance and mechanical integrity of the stationary 
source’s physical plant and (10) incident investigation. 

Government Code Section 65962.5 (Cortese List) 
Section 65962.5 of the Government Code requires CalEPA to develop and update a list of 
hazardous waste and substances sites, known as the Cortese List. The Cortese List is used by the 
state, local agencies and developers to comply with CEQA requirements. The Cortese List 
includes hazardous substance release sites identified by DTSC, State Water Resources Control 
Board (SWRCB) and the Department of Resources Recycling and Recovery (CalRecycle). 
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Hazardous Materials Disclosure Program 
The Unified Program administered by the State of California consolidates, coordinates and 
makes consistent the administrative requirements, permits, inspections and enforcement 
activities for the state’s environmental and emergency management programs, which include 
Hazardous Materials Release Response Plans and Inventories (business plans), the CalARP 
Program, the Underground Storage Tank Program, the Aboveground Petroleum Storage Tank 
Program, the Hazardous Waste Generator and On-site Hazardous Waste Treatment (tiered 
permitting) Programs, and the California Uniform Fire Code, Hazardous Material Management 
Plans and Hazardous Material Inventory Statements. The Unified Program is implemented at the 
local government level by CUPAs. Contra Costa County, Department of Environmental Health, 
Hazardous Materials Program (the County) is the CUPA for the County. 

Hazardous Materials Transportation in California 
California regulates the transportation of hazardous waste originating or passing through the state 
in 13 CCR. The CHP and Caltrans have primary responsibility for enforcing federal and state 
regulations and responding to hazardous materials transportation emergencies. The CHP 
enforces materials and hazardous waste labeling and packing regulations that prevent leakage 
and spills of material in transit and provide detailed information to cleanup crews in the event of 
an incident. Vehicle and equipment inspection, shipment preparation, container identification 
and shipping documentation are part of the responsibility of the CHP. Caltrans has emergency 
chemical spill identification teams located throughout the state. 

Process Safety Management of Acutely Hazardous Chemicals (CCR Section 5189) 
These regulations contain requirements for preventing or minimizing the consequences of 
catastrophic releases of toxic, reactive, flammable or explosive chemicals. The establishment of 
process safety management regulations are intended to eliminate, to a substantial degree, the 
risks to which employees are exposed in petroleum refineries, chemical plants and other 
facilities. California is a “State Plan” jurisdiction for federal OSHA regulations, and this rule is 
the state version of federal Process Safety Management rules. 

Overview of California Pipeline Safety Regulations 
State of California laws found at Sections 51010 through 51018 of the Government Code provide 
specific safety requirements, including: (1) periodic hydrostatic testing of pipelines, with specific 
accuracy requirements on leak rate determination; (2) hydrostatic testing by state-certified 
independent pipeline testing firms; (3) pipeline leak detection and (4) reporting of all leaks. 
Recent amendments require pipelines to include means of leak prevention and cathodic 
protection, with acceptability to be determined by the State Fire Marshal. All new pipelines must 
also be designed to accommodate passage of instrumented inspection devices (smart pigs) 
through the pipeline.  

Oil Pipeline Environmental Responsibility Act (California Civil Code Section 3333.4) 
This Act requires every pipeline corporation qualifying as a public utility and transporting crude 
oil in a public utility oil pipeline system to be held strictly liable for damages incurred by “any 
injured party which arise out of, or are caused by, the discharge or leaking of crude oil or any 
fraction thereof.” 



Section 3.9 Hazards and Hazardous Materials 

Martinez Renewable Fuels Project  October 2021 
Draft Environmental Impact Report 3.9-8 

Local  
San Francisco Bay Regional Water Quality Control Board 
The San Francisco Bay Regional Water Quality Control Board (S.F. Bay Regional Board) 
regulates discharges and releases to surface and groundwater in the Project area, has direct 
regulatory oversight of the Project Site and generally oversees cases involving groundwater 
contamination. The nature and extent of soil and groundwater contamination at the Refinery has 
been evaluated. Extensive soil and groundwater investigations have been conducted at the 
Project Site with oversight by the S.F. Bay Regional Board, and ongoing remedial programs 
have been implemented to address the identified impacts. Groundwater and soil contamination 
has been and will continue to be remediated and managed with S.F. Bay Regional Board 
oversight.  

Contra Costa County Health Services, Hazardous Materials Department 
The County is the CUPA through contract with the state. The County administers the CalARP 
Program and Industrial Safety Ordinances (ISO) by the County as well as the Hazardous 
Materials Business Plan, aboveground and underground storage tank programs.  

Contra Costa County Ordinance Code 450-8 
The County has adopted an ISO that addresses the human factors that lead to accidents. The 
ordinance requires stationary sources to develop a written human factors program that considers 
human factors as part of process hazards analyses, incident investigations, training and operating 
procedures, among others. 

3.9.2 Existing Conditions 
The Project Site currently refines crude oil receiving the major portion of crude from the nearby 
Amorco Marine Terminal with the remaining balance supplied via pipeline. The facility operates 
three main hydroprocessing units:1) a Hydrocracking Unit, 2) the No. 2 Hydrodesulfurization 
(HDS) Unit and 3) the No. 3 HDS Unit, as well as maintains two hydrogen supply units, a 
hydrocracker gas plant for fractionation, waste and byproduct systems including systems for 
treating ammonia and hydrogen sulfide-contaminated water (sour water) and a conventional 
wastewater treatment plant. Cleaner-burning California Air Resources Board (CARB) gasoline, 
CARB diesel, conventional gasoline, distillates, petroleum coke, propane, heavy fuel oil and 
refinery-grade propylene products are generated and distributed as part of these processes. 

Generated product, primarily composed of outbound shipments of gasoline, are currently 
distributed via truck, rail, pipeline and ship with the facility also receiving loads of butane and 
iso-butane via rail. The Avon Terminal is utilized for shipments of distillate as well as gasoline 
from the Project Site, and the Amorco Terminal primarily receives crude oil for the Project Site. 

Historic operations at the Project Site have resulted in releases of hazardous materials, primarily 
petroleum hydrocarbons, to soil and groundwater in some areas at the Project Site. Impacted 
areas include the proposed Project areas as well as non-Project areas. In addition to the S.F. Bay 
Regional Board investigations and remedial programs discussed above, Marathon operates a 
groundwater monitoring network of over 150 wells within and around the perimeter of the 
Project Site to monitor migration of historic groundwater contamination within the Refinery. 
Marathon is also developing closure plans under the supervision of the S.F. Bay Regional Board 
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for certain areas of the Refinery that historically contained waste materials, and these areas will 
be managed in accordance with the plans approved by the Regional Board.  

In addition to petroleum hydrocarbons, soil and groundwater impacts at the Project Site also 
include arsenic, benzene, chromium, gasoline, lead, nickel and other metals. The facility is 
currently pumping and treating contaminated groundwater and removing free-phase liquid 
hydrocarbons as part of the ongoing remedial programs being overseen by the S.F. Bay Regional 
Board. The proposed Project would have no bearing on these cleanup actions or otherwise affect 
implementation of the existing cleanup and abatement order (CAO; S.F. Bay Regional Board 
2000); the CAO would remain in effect with or without the Project and would continue to 
establish requirements for Site monitoring and cleanup of existing contamination.  

3.9.3 Impact Analysis 
3.9.3.1 Methodology for Impact Analysis 
The following describes the methodologies and assumptions that were utilized to determine 
potential hazards and hazardous materials impacts associated with the Project:  

• Identifying present hazards and foreseeable scenarios that could result in exposure of 
persons or the environment to a Project hazard. 

• Assessing the probability of foreseeable upset and worst-case upset scenarios, 
considering Project design and operational controls, existing regulatory requirements 
applicable to the Project and other relevant factors.  

• Identifying potential consequences of foreseeable and worst-case scenarios considering 
existing environmental conditions and regulatory requirements for response planning and 
preparedness. 

• Identifying significant hazardous materials risks based on probability and potential 
consequences of foreseeable upset and worst-case upset conditions. 

• Evaluating the Project for possible effects on adopted emergency response plans.  

Several sources of information were reviewed for this analysis to determine whether construction 
and/or operation of the Project could have the potential to create significant adverse impacts 
relating to hazards and hazardous materials. These sources included S.F. Bay Regional Board 
Geotracker files for the Project Site, local emergency response plans and local municipal codes, 
EIRs certified by the CSLC for the Amorco Marine Terminal (CLSC 2014) and the Avon Marine 
Terminal (CSLC 2015) and associated leases of the MOTs with the California State Lands 
Commission (Lease Nos. PRC 3453.1 and PRC 3454.1, respectively). This analysis also 
included review of a Hazards and Hazardous Materials Technical Analysis that was performed 
for the Project in 2021 (Tesoro 2021). 

Hazards at a facility can occur due to natural events, such as an earthquake, and non-natural 
events, such as mechanical failure or human error. A hazard analysis generally considers 
compounds or physical forces that can migrate offsite and result in acute health effects to 
individuals outside the proposed Project Site. The hazards can be defined in terms of the distance 
that a release would travel, or the number of individuals of the public affected by a maximum 
single event defined as a “worst-case” scenario. 
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The major types of public safety risks at the Refinery consist of risk from accidental releases of 
regulated substances and from major fires and explosions. Shipping, handling, storing and 
disposing hazardous materials inherently poses a certain risk of a release to the environment. The 
regulated substances currently handled by the Refinery include chlorine, sulfuric acid, hydrogen 
sulfide and ammonia. The Refinery also handles petroleum products including propane, butane, 
isobutane, gasoline, fuel oils, diesel, crude oil and other products, which, if released, pose a risk 
of fire and/or explosion at the Refinery. Exposures can occur via exposure to toxic gas clouds, 
exposure to flame radiation, exposure to explosion overpressure and exposure to contaminated 
groundwater. Secondary effects, such as ash fallout from a fire, can also occur as a result of a 
potential hazard. 

The principal modes of product transportation currently utilized for the Project Site are truck, rail 
and marine vessel as well as pipeline. These transportation modes would continue under the 
proposed Project, and therefore, transportation of future products is taken into consideration as 
part of this analysis. As noted in the risk analyses performed as part of the Amorco and Avon 
EIRs (CLSC 2014 and CLSC 2015) which formed the basis for the respective EIRs, the subject 
leases considered San Francisco Bay vessel traffic data and probabilities of upset conditions for 
vessels independent of vessel size or cargo volumes based on data maintained by CSLC and 
other authorities. Based on the analyses performed in these EIRs and the leases granted by CSLC 
per these EIRs, the probabilities derived from data maintained by CSLC should remain valid as 
the basis for the existing lease conditions. As such, the terms of the leases under which the 
MOTs operate represent existing regulatory conditions for the Renewable Fuels Project EIR. 

As discussed above, this analysis included a review of a Hazards and Hazardous Materials 
Technical Analysis that was performed for the Project in 2021 (Tesoro 2021). Under County 
Code 450-8, the Refinery is classified as an ISO facility. Under these regulations, the County 
quantifies the magnitude of hazardous risk with a Hazard Score, which is used to determine if a 
project would pose a significant present or potential future hazard to human health and safety or 
to the environment if released into the workplace or the environment. The Hazard Score takes 
into consideration a combination of “Transportation Risk,” “Community Risk” and “Facility 
Risk.” 

3.9.3.2 Significance Criteria 
The Project would have a significant hazards and hazardous materials impact requiring 
mitigation if it would: 

• Create a significant hazard to the public or the environment through the routine 
transport, use or disposal of hazardous materials; 

• Create a significant hazard to the public or the environment through reasonably 
foreseeable upset and accident conditions involving the likely release of hazardous 
materials into the environment; 

• Emit hazardous emissions or handle hazardous or acutely hazardous materials, 
substances or waste within one-quarter mile of an existing or proposed school; 
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• Be located on a site that is included on a list of hazardous materials sites compiled 
pursuant to Government Code Section 65962.5 and, as a result, would create a 
significant hazard to the public or the environment; 

• For a project located within an airport land use plan or, where such a plan has not 
been adopted, within 2 miles of a public airport or public use airport, result in a safety 
hazard or excessive noise for people residing or working in the project area;  

• Impair implementation of or physically interfere with an adopted emergency response 
plan or emergency evacuation plan; or 

• Expose people or structures, either directly or indirectly, to a significant risk of loss, 
injury or death involving wildland fires. 

3.9.4 Impacts and Mitigation Measures 
Construction-related Impacts 

Impact HAZ-1: Create a hazard to workers, the public and/or the environment through 
the routine transport, use, and/or disposal of hazardous materials (Less than 
Significant) 

As discussed above, the proposed Project would convert the Refinery from fossil fuel refining to 
a renewable fuels facility, and would primarily involve the alteration and addition of refinery 
equipment to process non-petroleum feedstocks into renewable diesel fuel, renewable propane, 
renewable naphtha and potentially renewable aviation fuel. Changes would also be made to the 
Avon Marine Terminal to equip it to receive renewable feedstocks for hydroprocessing and 
additional petroleum-based materials for distribution. Most of these modifications would be 
associated with upgrading the metallurgy of the existing equipment so that it can process 
renewable feedstocks, although there would be construction of some new infrastructure to allow 
for the transition to renewable fuels. Refinery equipment not associated with the Renewable 
Fuels Project or product distribution activities would be shut down. 

Construction activities associated with the proposed Project would utilize hazardous and 
flammable substances such as fuels, lubricating oils, solvents, hydraulic fluid and compressed 
gases during infrastructure modification and site grading and construction. The potential exists 
for an accidental release of these hazardous materials during routine hazardous materials 
transport related to construction. Construction activities also have the potential to result in 
exposure to these hazardous materials by workers or by the public, if access to the construction 
site is not adequately controlled or if the materials are not properly handled and contained. 
Potential hazards to workers, the public and the environment from routine use, transport or 
disposal of hazardous materials handled for routine construction would be limited by existing 
pollution prevention, waste management, worker health and safety and transportation safety 
regulations such as OSHA and Cal/OSHA, CCR Title 8 and USDOT, RCRA and federal and 
state regulations that are currently in place for the Refinery, and would reduce the potential for 
releases of hazardous materials that would be routinely transported, used and disposed during the 
Project construction.  
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The amount of hazardous chemicals that would be present during construction is limited and 
would be in compliance with existing facility programs and government regulations. The 
potential for the release of hazardous materials during Project construction is low, and even if a 
release were to occur, it would not result in a significant hazard to the public, surrounding land 
uses, or environment, due to the small quantities of these materials associated with construction 
vehicles. Therefore, potential impacts from the routine transport, use or disposal of hazardous 
materials during construction of the proposed Project would be less than significant, and no 
mitigation would be required. 

  Mitigation Measure: No mitigation would be required.  

Impact HAZ-2: Create a hazard to workers, the public, and/or the environment 
through reasonably foreseeable upset and accident conditions involving the likely 
release of hazardous materials into the environment. (Less than Significant) 

As discussed above, there are known hazardous materials in the subsurface of the Project (near-
surface soils and groundwater) and there is a potential to encounter hazardous materials during 
Project construction. Remediation activities have included excavation of contaminated materials 
and the operation of groundwater treatment systems. Based on the current Project plan, grading 
and excavation for the proposed Project is expected to be limited to trenching to provide utilities 
to new units and grading to develop stable foundations for new units and facilities. Where 
Project construction involves soil excavation, exposure to hazardous materials could occur if 
such materials are present in excavation locations. Regulations such as 8 CCR 1511 would 
require that, prior to construction, Site conditions be thoroughly surveyed to determine, to the 
extent practicable, the likelihood of encountering hazardous materials and its impact on workers. 
In addition to regulatory requirements, for construction activities where impacted soils and/or 
groundwater may be encountered, the procedures and protocols outlined in the facility Soil 
Management Plan (Stantec 2020) identify procedures for addressing impacted soils and/or 
groundwater in excavations/trenches and for handling of such soils in accordance with applicable 
laws and regulations, to ensure that releases to the environment or unacceptable levels of 
exposure by the public and workers do not occur. 

In addition to subsurface impacts, there is the potential to encounter hazardous materials such as 
metals (lead and chromium) and asbestos in equipment that would be modified as part of 
construction activities. There are also other known job-site hazards (e.g., flammable liquids and 
gases, toxic materials, confined spaces) that would be encountered during infrastructure 
modifications. To address potential material encounters, a survey of equipment and safeguards 
necessary to conduct the work safely for these or any other hazardous materials that may be 
encountered would be implemented in accordance with 29 CFR 1926.1101 and 8 CCR 1511, 
1529 and 1532 and existing facility programs. In situations where employees are subject to 
known job-site hazards, they would be instructed in the recognition of the hazard, procedures to 
protect themselves from injury, and first aid procedures in the event of an injury. Protective 
measures required by these regulations include but are not limited to training, oversight by 
competent individuals, personal protective equipment such as respirators and special clothing for 
workers and required engineering controls and work practices to limit exposure to a safe level 
and to prevent releases to the environment.  
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In summary, construction activities could result in accidental releases of hazardous materials. 
There is also the potential to encounter impacted soil and/or groundwater that could result in the 
disturbance and reuse of soil potentially impacted with hazardous materials that could result in 
impacts to construction workers, the public and/or the environment. Compliance with federal and 
state regulations discussed above as well as existing facility programs and employment of the 
facility’s Soil Management Plan (Stantec 2020) would reduce potential impacts from an 
accidental release of hazardous materials, encounters with impacted soil and groundwater and/or 
disturbance/reuse of soil impacted with hazardous materials during construction. With these 
measures, unhealthful levels of exposure by workers or the public, or releases to the 
environment, would not be expected; and therefore, potential for exposure to existing hazardous 
materials would be less than significant. 

Mitigation Measure: No mitigation would be required.  

Impact HAZ-3: Emit hazardous emissions or handle hazardous or acutely hazardous 
materials, substances, or waste within one-quarter mile of an existing or proposed 
school (No Impact). 

The closest school to the Project Site is Floyd I. Marchus, which is located over 0.5 mile south of 
the Refinery’s southern property line. The Project would not result in physical changes or 
modifications that would generate hazardous emissions or result in the handling of hazardous or 
acutely hazardous materials, substances or waste within 0.25 mile of an existing or proposed 
school. Therefore, no increase in hazardous emissions that impact a school site is expected due to 
the proposed Project. 

Mitigation Measure: No mitigation would be required.  

Impact HAZ-4: Be located on a site which is included on a list of hazardous materials 
sites compiled pursuant to Government Code Section 65962.5 and, as a result, create a 
significant hazard to the public or the environment. (Less than Significant) 

As discussed above, the site is subject to a CAO (Order No. 00-021). Under Government Code, 
Section 65962.5, a list of facilities that are subject to RCRA permits or site cleanup activities was 
developed, which the Project Site falls under. The current CAO addresses groundwater impacts 
which include arsenic, benzene, chromium, gasoline, lead, nickel, other metals and 
hydrocarbons, and the facility is currently pumping and treating contaminated groundwater and 
removing free-phase liquid hydrocarbons (SWRCB 2020). Construction during the proposed 
Project would have no effect on these cleanup actions nor otherwise impede activities underway 
pursuant to the existing CAO. The CAO will remain in effect and construction activities and the 
Project will be designed to minimize impacts to the in-place remedial systems with or without 
the Project. As a result, the currently proposed Project changes are not expected to have an 
impact on these cleanup actions nor create any additional hazards to the public or the 
environment associated with cleanup activities.  

Mitigation Measure: No mitigation would be required.  

Impact HAZ-5: For a project located within an airport land use plan or, where such a 
plan has not been adopted, within 2 miles of a public airport or public use airport, would 
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the project result in a safety hazard or excessive noise for people residing or working in 
the project area. (Less than Significant)  

The nearest airport to the Project is the Buchanan Field Airport, which is located approximately 
1.5 miles south of the Project. Airport Influence Areas are used in land use planning to identify 
areas commonly overflown by aircraft as they approach and depart an airport, or as they fly 
within established airport traffic patterns. The Buchanan Field Airport Influence Area is defined 
as the area within 14,000 feet of the ends of the primary surfaces for runways. The County 
Airport Land Use Compatibility Plan (County 2000) Countywide Policy 4.3.5 requires a Federal 
Aviation Administration (FAA) review and approval of structures over 200 feet in height. The 
proposed Project includes construction of new equipment for processing of renewable 
feedstocks, with the tallest structure (No. 2 Hydrodeoxygenation Unit) not exceeding 140 feet in 
height. While the Project requires construction of some new infrastructure to allow for the 
transition to renewable fuels, refining equipment not associated with the Renewable Fuels 
Project would be shut down and demolished over time, reducing the number of operating units 
and physical structures on site. Therefore, the Project is not expected to result in any additional 
safety risk associated with operations at the Buchanan Field Airport. 

Mitigation Measure: No mitigation would be required.  

Impact HAZ-6: Impair implementation of or physically interfere with an adopted 
emergency response plan or emergency evacuation plan. (Less than Significant) 

The County Emergency Operations Plan (County 2015) and County Hazard Mitigation Plan 
(Tetratech 2018) established policies and procedures for coordination of various emergency staff 
and elements utilizing the California Standardized Emergency Management System (EMSs). No 
potential conflicts were identified through the review of these plans. Construction activities 
would occur within the boundaries of the existing Project Site, therefore, no emergency response 
plans at other facilities would be impacted. The existing facility has prepared, adopted and 
implemented emergency response plans at its facility, and they may need to be updated 
following the completion of construction activities. The Project modifications are not expected to 
alter the route that employees would take to evacuate the Site, as the evacuation routes generally 
direct employees outside the main operating portions of the facility. The Project modifications 
would not be expected to result in significant impacts on the implementation of emergency 
response plans for the facility.  

Mitigation Measure: No mitigation would be required.  

Impact HAZ-7: Expose people or structures, either directly or indirectly, to a 
significant risk of loss, injury or death involving wildland fire. (No Impact) 

The California Department of Forestry and Fire Protection (CalFIRE) maps areas of significant 
fire hazard based on fuels, terrain, weather and other relevant factors. These zones, referred to as 
Fire Hazard Severity Zones, determine the requirements for special building codes designed to 
reduce the potential impacts of wildland fires on urban structures. The Project Site and 
surrounding areas are not located within a Very High Fire Hazard Severity Zone, as the area is 
urbanized, is located adjacent to the Bay and marshlands and is not located adjacent to wildland 
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areas. The land in the northwestern, southern and eastern areas of the County, including the 
western portions of the City of Martinez, are classified as Very High Fire Hazard Zones by 
CalFIRE. The proposed Project Site is well outside the Very High Fire Hazard Zone, which 
indicates that it is not subject to significant wildfire hazard. Construction during the proposed 
Project would not be expected to have an impact related to wildland fires. 

Mitigation Measure: No mitigation is required.  

Operational Impacts 
Impact HAZ-1: Create a hazard to the public or the environment through the routine 
transport, use, and/or disposal of hazardous materials. (Potentially Significant)  

As discussed above in Construction Impacts (HAZ-1), the proposed Project would convert the 
Refinery from fossil fuel refining to a renewable fuels refining facility. The processing activities 
under the proposed Project would be similar to activities that are currently being conducted at the 
Refinery with the primary change being a change in feedstock from fossil fuels (crude oil) to 
renewable sources (rendered fats and vegetable oils) for a transition from fossil fuel petroleum 
refining into a renewable fuels facility. Currently, the Refinery can process up to 161,000 barrels 
per day (bpd) of crude oil; the proposed Project would reduce the total amount of refined 
feedstock processed to 48,000 bpd.  

The County quantifies the magnitude of hazardous risk with a Hazard Score. The Hazard Score 
is used to determine if a project would pose a significant present or potential future hazard to 
human health and safety or to the environment if released into the workplace or the environment. 
The formula for Hazard Score is based on a combination of “Transportation Risk,” “Community 
Risk” and “Facility Risk.” The “Transportation Risk” is based on a combination of the type of 
transport (e.g. truck, rail, etc.) and quantity of material transported (e.g., new material, 5-percent 
increase, 25-percent increase, etc.). The “Community Risk” is based on the type of receptor (e.g., 
sensitive, residential, commercial) and distance of the hazard to the receptor. The “Facility Risk” 
is based on the size of the project (i.e., tons of hazardous materials) and the percent change in 
hazardous material from the baseline to the project. If more than one category of hazardous 
material or hazardous waste is used, the Hazard Score is calculated separately for each material 
category. The material hazard category that results in the highest Hazard Score is the Hazard 
Score for the Project. Pursuant to the County Code 84-63.1002(a), a project with a Hazard Score 
of 80 or more is significant and subject to additional review prior to the issuance of a land use 
permit.  

As discussed above, the proposed Project would convert the Refinery from fossil fuel refining to 
a renewable fuels facility; however, the renewable fuels facility would be designed and 
constructed to comply with all National Fire Protection Association codes and regulations as 
well as ongoing compliance with these same safety codes for existing equipment that would 
continue to operate. The change from fossil fuel to renewable feedstock would change the 
Hazard Category of some of the hazardous material. The Hazard Category of the materials that 
would be affected by the proposed Project is Hazard Category B (flammable liquids) and Hazard 
Category C (combustible liquids), as defined by the County Code. The change in hazard category 
from the conversion from fossil fuels to renewable fuels would keep the hazard category as 



Section 3.9 Hazards and Hazardous Materials 

Martinez Renewable Fuels Project  October 2021 
Draft Environmental Impact Report 3.9-16 

Hazard Category B or reduce the hazard of the material to Hazard Category C, depending on the 
material.  

As detailed in the Hazards and Hazardous Materials Technical Analysis that was performed for 
the Project in 2021 (Tesoro 2021), the Hazard Scores associated with the addition of new or 
increased amounts of existing hazardous materials for each transportation mode are below 80; 
therefore, the magnitude of hazard due to the proposed Project is considered less than significant 
under County Code, and the magnitude of hazard from the proposed Project is expected to be 
less than significant. 

The Technical Analysis also evaluated the transportation mode for the commodities that are used 
in the production of fuels as well as finished commodities. The principal change associated with 
the proposed Project is that crude oil, the major portion of which is delivered to the Martinez 
Facility via marine vessel, would no longer be used as a feedstock. Instead, renewable feedstocks 
would be delivered to the Martinez Facility via marine vessel and rail. As a result of the Project, 
some commodities such as ammonia and sulfuric acid would no longer be transported, while 
commodities such as renewable feedstock, which includes vegetable oils (e.g., soybean oil and 
corn oil), rendered fats and other miscellaneous renewable feedstocks, would increase via rail 
transport.  

As detailed in the impact analysis for biological resources (Section 3.4.3 of this DEIR), although 
the renewable feedstocks are derived from vegetable oils or animal fats and behave differently 
from conventional petroleum-based fuels in the environment and are readily biodegradable under 
both aerobic and anaerobic conditions, they have common physical properties with petroleum 
oils and would produce similar environmental effects when released. 

As currently planned, there would be an overall decrease in crude oil and associated hazardous 
materials feedstocks. Due to the market conditions of renewable feedstocks and renewable fuels, 
the size of the vessels that would visit the marine terminal are expected to be smaller, and barges 
with capacities of 25,000 to 50,000 barrels would be more frequent visitors to the terminals than 
tankers with capacities up to 750,000 barrels per vessel. However, there will be a 3- to 4-fold 
increase in vessel calls for the Project relative to Baseline (e.g., 400 vessels per year versus a 
baseline average of 143 vessels per year). Based on the risk analyses performed as part of the 
Amorco and Avon EIRs, the spill probability, which would include renewable feedstocks, would 
be expected to increase due to the increased vessel traffic. Given that there will create a hazard to 
the public and the environment through the routine transport of hazardous materials, a potentially 
significant impact is expected and the following mitigation measure would be necessary to 
address that impact. 

Mitigation Measure HAZ-1: The permittee shall comply with mitigation measures as 
outlined in the Operational Safety/Risk of Accident sections of the EIRs for both Amorco 
and Avon MOTs and as incorporated by reference into the leases as regulatory (lease) 
conditions. These measures include CLSC-established MOTEMS that have set minimum 
requirements for preventative maintenance, including periodic inspection of all 
components related to transfer operations pipelines. The permittee shall comply with 
those requirements, as well as with the CSLC’s operational requirements, including 
Article 5.5 Marine Terminal Oil Pipelines 17 (California Code of Regulations, Title 2, 
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Sections 2560-2571). The implementation of the measures, which are discussed in detail 
in the Avon EIR, are as follows: 

• Installation of Remote Release Systems 
• Maintaining of Tension Monitoring Systems 
• Maintaining of Allision Avoidance Systems 
• Development of a Fire Protection Assessment 
• Participation in USCG Ports and Waterways Safety Assessment Workshops 
• Response to any Vessel Spills near the Project 

Although proposed Project transportation activities would not be expected to result in increases 
in the magnitude of hazardous materials handled, Project activities would result in increased 
vessel calls, thereby increasing the potential for corresponding accidental releases of renewable 
feedstocks. Even with implementation of Mitigation Measure HAZ-1, the potential for an 
increased transportation risk would be significant and unavoidable.  

Impact HAZ-2: Create a hazard to workers, the public, and/or the environment 
through exposure to existing hazardous materials at the site. (Less than Significant) 

As discussed above in HAZ-8, the processing activities under the proposed Project would be 
similar to activities that are currently being conducted at the Refinery. New infrastructure would 
be constructed as part of the conversion, including a Thermal Oxidizer, Pretreatment Unit and 
Wastewater Treatment Unit. However, the total amount of crude oil processed would be 
decreased; thereby decreasing the amount of hazardous materials used in the processing as well a 
reduction in air toxics such as hydrogen sulfide and benzene handled at the facility. In addition, 
lower quantities of crude oil would be stored on the Site, and the shutdown of petroleum refining 
units would result in the operation of fewer units, boilers, vessels, towers, columns, fugitive 
emissions and other similar equipment, generally reducing the overall hazards associated with 
the Project. 

The Project would continue to use/handle hazardous materials (e.g., fuels to operate equipment). 
A number of existing regulations apply to the use, handling, storage and disposal of hazardous 
materials; specifically, Health and Safety Code Section 25506 requires all businesses handling 
hazardous materials to submit a business emergency response plan to assist local administering 
agencies in the emergency release or threatened release of a hazardous material. The facility’s 
plan would be updated to reflect the changes in operations associated with the proposed Project. 

The use of hazardous materials is also regulated by Cal/OSHA, and requirements include 
providing adequate ventilation, using recommended personal protective equipment and clothing, 
posting appropriate signs and warnings and providing adequate worker health and safety 
training. The exposure of employees is also regulated by Cal/OSHA in Title 8 of the CCR, and 
specifically 8 CCR 5155, which establishes permissible exposure levels and short-term exposure 
levels for various chemicals. Under Contra Costa County Municipal Code 450-8, the facility is 
required to have a Safety Plan in place and conduct audits of these plans. These requirements 
protect the health and safety of the workers, as well as the nearby population including sensitive 
receptors and for the continued operation of the facilities. Update of the facility’s current Safety 
Plan (Injury and Illness Prevention Program [Marathon 2020]) to reflect changed conditions and 
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continued implementation of the Plan would assist in reducing hazards of explosive or otherwise 
hazardous materials. Continued compliance with these and other federal, state and local 
regulations and proper operation and maintenance of equipment would minimize the potential 
impacts of hazardous materials, and therefore, potential for exposure to existing hazardous 
materials would be less than significant. 

Mitigation Measure: No mitigation would be required.  

Impact HAZ-3: Emit hazardous emissions or handle hazardous or acutely hazardous 
materials, substances, or waste within one-quarter mile of an existing or proposed 
school (No Impact). 

The closest school to the Project Site is Floyd I. Marchus, which is located over one-half mile 
south of the Refinery’s southern property line. The Project would not result in physical changes 
or modifications that would generate hazardous emissions or result in the handling of hazardous 
or acutely hazardous materials, substances or waste within 0.25 mile of an existing or proposed 
school. Therefore, no increase in hazardous emissions that impact a school site is expected due to 
the proposed Project. 

Mitigation Measure: No mitigation would be required.  

Impact HAZ-4: Be located on a site which is included on a list of hazardous materials 
sites compiled pursuant to Government Code Section 65962.5 and, as a result, create a 
significant hazard to the public or the environment. (Less than Significant) 

As discussed above in HAZ-4, the Site is subject to a CAO (No. 00-021), which addresses 
groundwater impacts associated with the presence of arsenic, benzene, chromium, gasoline, lead, 
nickel, other metals and hydrocarbons, and the facility is currently pumping and treating 
contaminated groundwater to remove free-phase liquid hydrocarbons (SWRCB 2020). The 
proposed Project would have no effect on these cleanup actions nor otherwise impede 
implementation of the existing CAO. The CAO will remain in effect and continue to establish 
requirements for Site monitoring and cleanup of existing contamination, with or without the 
Project. As a result, the currently proposed Project changes are not expected to impact these 
cleanup actions nor create additional hazards to the public or the environment associated with 
cleanup activities.  

Mitigation Measure: No mitigation would be required.  

Impact HAZ-5: For a project located within an airport land use plan or, where such a 
plan has not been adopted, within two miles of a public airport or public use airport, 
would the project result in a safety hazard or excessive noise for people residing or 
working in the project area. (Less than Significant)  

As discussed above in HAZ-5, the nearest airport to the Project is the Buchanan Field Airport, 
which is located approximately 1.5 miles south of the Project and the Buchanan Field Airport 
Influence Area is defined as the area within 14,000 feet of the ends of the primary surfaces for 
runways. Further discussed in HAZ-5, the County Airport Land Use Compatibility Plan requires 
FAA review and approval of any structure over 200 feet in height. Because the proposed Project 
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would not result in new structures that would exceed 200 feet in height, implementation of the 
Project is not expected to result in additional safety risks associated with operations at the 
Buchanan Field Airport. 

Mitigation Measure: No mitigation would be required.  

Impact HAZ-6: Impair implementation of or physically interfere with an adopted 
emergency response plan or emergency evacuation plan? (Less than Significant) 

As discussed in HAZ-6 above, the County Emergency Operations and Hazard Mitigation Plans 
(County 2015 and Tetratech 2018, respectively) establish policies and procedures for 
coordination of various emergency staff and elements utilizing EMSs, and no potential conflicts 
were identified through the review of these plans. The existing facility has prepared, adopted and 
implemented emergency response plans at its facility, and they may need to be updated 
following completion of construction activities. The Project modifications are not expected to 
alter the route that employees would take to evacuate the Site, as the evacuation routes generally 
direct employees outside the main operating portions of the facility. The Project modifications 
would not be expected to result in significant impacts on the implementation of emergency 
response plans for the facility. 

Mitigation Measure: No mitigation would be required.  

Impact HAZ-7: Expose people or structures, either directly or indirectly, to a 
significant risk of loss, injury or death involving wildland fire? (No Impact) 

As discussed in HAZ-7 above, CalFIRE maps areas of significant fire hazard and, based on the 
analysis, the Project Site and surrounding areas are not located within a Very High Fire Hazard 
Severity Zone. The proposed Project is situated significantly outside the Very High Fire Hazard 
Zone and is thereby not subject to significant wildfire hazard. Implementation of the proposed 
Project would not be expected to have an impact related to wildland fires. 

Mitigation Measure: No mitigation would be required.  
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3.10 HYDROLOGY AND WATER QUALITY` 
This section describes the existing environment and impacts analysis of water quality issues 
associated with converting the existing Martinez Refinery from its current production of fossil 
fuels (i.e., conventional diesel fuel, gasoline, distillates, propane, and various by-products) to the 
production of renewable fuels, including renewable diesel, renewable propane, renewable 
naphtha, and potentially renewable jet. Water quality issues associated with the Project include 
the chronic water quality impacts of continuing operations and those related to potential spills. 

Guidelines and key sources of data used in the preparation of this section include the following: 

• Regional plans 
• Site plans 
• Hazard maps 

 

3.10.1 Environmental Setting 
3.10.1.1 Regulatory and Policy Context 
Federal  
National Flood Insurance Program 
The National Flood Insurance Program is managed by the Federal Emergency Management 
Agency and provides flood insurance to property owners, renters and businesses. The Program 
works with communities required to adopt and enforce floodplain management regulations that 
help mitigate flooding effects. 

Clean Water Act 
The Clean Water Act (33 USC §1251 et seq.) regulates discharges of pollutants into the waters 
of the United States as well as quality standards for surface waters. Under the Clean Water Act, 
the United States Environmental Protection Agency (U.S. EPA) has implemented pollution 
control programs, such as setting wastewater standards for industry. U.S. EPA has also 
developed national water quality criteria recommendations for pollutants in surface waters. 

Section 303(d) of the Clean Water Act authorizes the U.S. EPA to assist states in listing impaired 
waters and developing Total Maximum Daily Loads (TMDLs) for these waterbodies. A TMDL 
establishes the maximum amount of a pollutant allowed in a waterbody and serves as the starting 
point or planning tool for restoring water quality. The San Francisco Bay Regional Water 
Quality Control Board (S.F. Bay Regional Board) has classified the San Francisco Bay and many 
of its tributaries as impaired for various water quality constituents, as required by the Clean 
Water Act. 
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National Pollutant Discharge Elimination System 
Created in 1972 by the Clean Water Act, the National Pollutant Discharge Elimination System 
(NPDES) stormwater program specifies minimum standards for the quality of discharged waters. 
It requires states to establish standards specific to waterbodies and designate the types of 
pollutants to be regulated, including total suspended solids and oil. Under NPDES, all point 
sources that discharge directly into waterways are required to obtain a permit regulating their 
discharge. NPDES permits fall under the jurisdiction of the State Water Resources Control Board 
(SWRCB) or Regional Water Quality Control Boards when the discharge occurs within the 3-
nautical-mile territorial limit. 

NPDES also requires permits for discharges from construction activities that disturb one or more 
acres, and discharges from smaller sites that are part of a larger common plan of development or 
sale. To obtain coverage under the Construction General Permit, a project-specific Stormwater 
Pollution Prevention Plan (SWPPP) must be prepared to discuss best practices to minimize 
impacts from discharges. 

Rivers and Harbors Act 
The Rivers and Harbors Act (33 USC §400 et seq.) governs specified activities in “navigable 
waters,” which are defined in 33 CFR §329.4 as waters subject to the ebb and flow of the tide or 
that are presently used, have been used, or may be susceptible to use to transport interstate or 
foreign commerce. This Act also limits the construction of structures and the discharge of fill 
into navigable waters of the United States.  

State  
California Sustainable Groundwater Management Act 
Encompassing multiple state Senate and House bills, the Sustainable Groundwater Management 
Act (SGMA) was passed in 2014 and set forth a statewide framework to help protect 
groundwater resources over the long-term. SGMA requires local agencies to form groundwater 
sustainability agencies (GSAs) for the high and medium priority basins. GSAs are responsible 
for developing and implementing groundwater sustainability plans. 

California Water Code 
The Porter-Cologne Act (California Water Code, Division 7, §13000-16104) is the principal law 
governing water quality regulation in California. It establishes a comprehensive program to 
protect water quality and the beneficial uses of water. The Porter-Cologne Act applies to surface 
waters, wetlands, and groundwater and to both point and nonpoint sources of pollution.  

California Water Code section 13142.5 provides marine water quality policies stating that 
wastewater discharges shall be treated to protect present and future beneficial uses, and, where 
feasible, to restore past beneficial uses of the receiving waters. The highest priority is given to 
improving or eliminating discharges that adversely affect wetlands, estuaries, and other 
biologically sensitive sites; areas important for water contact sports; areas that produce shellfish 
for human consumption; and ocean areas subject to massive waste discharge. 

California Water Code section 13170.2 directs the SWRCB to formulate and adopt a water 
quality control plan for the ocean waters of California. The SWRCB first adopted this plan, 
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known as the California Ocean Plan, in 1972, and the most recent update of the California Ocean 
Plan was completed in 2019. The California Ocean Plan establishes water quality objectives for 
California’s ocean waters, provides the basis for regulation of wastes discharged into coastal 
waters, and identifies applicable beneficial uses of marine waters and sets narrative and 
numerical water quality objectives to protect beneficial uses. 

California Clean Coast Act of 2005 
The California Clean Coast Act (Public Resources Code, Division 38, §72400-72442) includes 
several requirements to reduce pollution of California waters from large vessels. The Act 
prohibits the operation of shipboard incinerators within 3 miles of the California coast; prohibits 
the discharge of hazardous wastes, other wastes, or oily bilge water into California waters or a 
marine sanctuary; prohibits the discharge of grey water and sewage into California waters from 
vessels with sufficient holding-tank capacity or vessels capable of discharging grey water and/or 
sewage to available shore-side reception facilities; and requires reports of prohibited discharges 
to the SWRCB. 

Bay Protection and Toxic Cleanup Program Legislation 
In 1989, the SWRCB was required to develop sediment quality objectives (SQOs) as part of a 
comprehensive program to protect beneficial uses in enclosed bays and estuaries. The objectives 
are required for “toxic pollutants” that were identified in toxic hot spots or that were identified as 
pollutants of concern by the SWRCB. In 2009, the SWRCB adopted SQOs and an 
implementation policy for bays and estuaries in the State (Part 1). Part 1 includes narrative SQOs 
for the protection of aquatic life and human health, identification of the beneficial uses that these 
objectives are intended to protect, and requirements for program of implementation. 

Local  
San Francisco Bay Basin Water Quality Control Plan 2019 
The Water Quality Control Plan for the San Francisco Bay Basin (Basin Plan; S.F. Bay Regional 
Board, 2019) is the Board's master water quality control planning document. It designates 
beneficial uses and water quality objectives (WQOs) for waters of the State, including surface 
waters and groundwater. It also includes programs of implementation to achieve WQOs. The 
Porter-Cologne Water Quality Act requires the development and periodic review of Basin Plans 
that designate beneficial uses of California’s major rivers and groundwater basins and establish 
numerical WQOs for those waters. The Basin Plan has been updated to reflect the Basin Plan 
amendments adopted up through May 4, 2017. The 2019 version of the Basin Plan incorporating 
all amendments approved by the Office of Administrative Law was approved as of November 5, 
2019. 

Municipal Regional Stormwater NPDES Permit 
In November 2015, the S.F. Bay Regional Board re-issued previous county-wide municipal 
stormwater permits as one Municipal Regional Stormwater NPDES Permit (Order No. R2-2015-
0049; NPDES Permit No. CAS612008) to regulate stormwater discharges from municipalities 
and local agencies in Alameda, Contra Costa, San Mateo and Santa Clara counties, and the cities 
of Fairfield, Suisun City and Vallejo. 
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San Francisco Bay Plan 
The San Francisco Bay Plan (Bay Plan) was prepared by the San Francisco Bay Conservation 
and Development Commission (BCDC 2019). The two objectives of the Bay Plan are to protect 
the Bay as a great natural resource for the benefit of present and future generations, as well as to 
develop the Bay and its shoreline to their highest potential with a minimum of Bay filling. 
Findings and policies related to these objectives are outlined and discussed in the most recent 
update of the Bay Plan. 

3.10.2 Existing Conditions 
The Marathon Martinez Refinery is located 3.25 miles east of downtown Martinez along Solano 
Way between Waterfront Road and Monsanto Way, adjacent to the Pacheco Creek, on 
approximately 2,000 acres of property owned by Marathon. The Refinery has marine access 
through two marine terminals on the Carquinez Strait, which connects the San Pablo Bay with 
the inland Suisun Bay in the San Francisco Bay Delta.  

San Francisco Bay 
Introduction 
The San Francisco Bay encompasses approximately 1,600 square miles, and its estuary system is 
the terminus for approximately 40 percent of California watersheds. The Bay itself can be 
divided into several geographical sections. South San Francisco Bay is the large body south of 
the Bay Bridge, and the Central Bay is a smaller body located between the Bay Bridge and the 
Richmond-San Rafael Bridge. San Pablo Bay is the large body north of the Richmond-San 
Rafael Bridge. From San Pablo Bay, the San Francisco Bay extends eastward to the delta of the 
Sacramento and San Joaquin Rivers (Delta). The South Bay is a semi-enclosed embayment with 
numerous small, local freshwater inflows. 

Water from the Sacramento and San Joaquin Rivers of the Central Valley flows into the Delta, 
then into Suisun and San Pablo Bays, and finally into the Central Bay and out the Golden Gate 
strait. Some freshwater flows through the Delta and into the Bay, but much is diverted from the 
Bay for agricultural, residential and industrial purposes, as well as delivery to other cities in 
southern California as part of state and federal water projects (ABAG 2017). 

Interactions between Delta outflow and Pacific Ocean tides determine how far saltwater intrudes 
into the Delta. Therefore, the salinity of the water can vary widely, and salinity levels in the 
Central Bay can vary from near oceanic levels to one-quarter as much, depending on the volume 
of freshwater runoff, which depends on factors such as precipitation, reservoir releases and 
upstream diversions (ABAG 2017). 

The San Francisco Bay is located in a highly industrialized area and has a history of human 
impacts from both regulated point sources and nonpoint-source runoff, which can carry 
pollutants, including heavy metals, motor oil, paints, chemicals, debris, grease and/or detergents 
to local waters. The S.F. Bay Regional Board has classified the San Francisco Bay and many of 
its tributaries as impaired for various water quality constituents, as required under Section 303(d) 
of the Clean Water Act (ABAG 2017). The San Francisco Bay is identified as impaired for 
multiple contaminants, including mercury, polychlorinated biphenyls (PCBs) and selenium (S.F. 
Bay Regional Board 2019). 
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Water quality in the San Francisco Bay may be affected by many factors, including: 

• Geographic configuration of the San Francisco Bay, 
• Tidal exchange with the ocean, 
• Freshwater inflows, 
• Industrial and municipal wastewater discharges, 
• Dredging and dredge material disposal, 
• Urban and agricultural runoff, 
• Marine vessel discharges, 
• Historic mining activities, 
• Leaks and spills and 
• Atmospheric deposition. 

Regulatory Objectives and Criteria 
To protect beneficial uses, the S.F. Bay Regional Board has established WQOs for waters 
covered by the San Francisco Bay Water Quality Control Plan (Basin Plan). The 2019 version of 
the Basin Plan and associated amendments were approved by the SWRCB, Office of 
Administrative Law and U.S EPA as of November 5, 2019. Water quality criteria for priority 
toxic pollutants for California inland surface waters, enclosed bays and estuaries were 
established by the California Toxics Rule (U.S. EPA 2001). The following Table 3.10-1: 
California Toxics Rule Criteria for Saltwater, shows the California Toxics Rule criteria for 
saltwater, which are also applicable to Suisun Bay. 

Table 3.10-1: California Toxics Rule Criteria for Saltwater 

Constituent Criterion Maximum 
Concentration (ug/L) 

Criterion Continuous 
Concentration (ug/L) 

Arsenic 69 36 

Cadmium 42 9.3 

Hexavalent Chromium 1,100 50 

Copper 4.8 3.1 

Lead 210 8.1 

Mercury [Reserved] [Reserved] 

Nickel 74 8.2 

Selenium 290 71 

Silver 1.9 -- 

Zinc 90 81 
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Table 3.10-1: California Toxics Rule Criteria for Saltwater 

Constituent Criterion Maximum 
Concentration (ug/L) 

Criterion Continuous 
Concentration (ug/L) 

Cyanide 1.0 1.0 

Pentachlorophenol 13 7.9 

Aldrin 1.3 -- 

gamma-BHC 0.16 -- 

Chlordane 0.09 0.004 

4,4-DDT 0.13 0.001 

Dieldrin 0.71 0.0019 

alpha-Endosulfan 0.034 0.0087 

beta-Endosulfan 0.034 0.0087 

Endrin 0.037 0.0023 

Heptachlor 0.053 0.0036 

Heptachlor Epoxide 0.053 0.0036 

PCB-1242 -- 0.03 

PCB-1254 -- 0.03 

PCB-1221 -- 0.03 

PCB-1232 -- 0.03 

PCB-1248 -- 0.03 

PCB-1260 -- 0.03 

PCB-1016 -- 0.03 

Toxaphene 0.21 0.0002 

Source: U.S. EPA, 2001 

Physical Processes of San Francisco Bay 
Water quality in the San Francisco Bay is greatly affected by tidal exchange with the Pacific 
Ocean. The difference between low and high tide for the San Francisco Bay Area is 
approximately 5 feet. Given the large surface area of the Bay, this difference results in large 
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volumes of water flowing into and out of the San Francisco Bay with the change of tides. Waters 
from the Pacific Ocean are generally colder and more saline than waters in San Francisco Bay; 
therefore, the higher relative density of ocean water directs the tidal exchange to the deeper 
waters of the San Francisco Bay. 

San Francisco Bay, especially the northern reach of San Pablo Bay, Carquinez Strait, Suisun Bay 
and the Delta, is also strongly influenced by freshwater flows with the Sacramento and San 
Joaquin Rivers acting as the largest sources. These freshwater flows are highly seasonal, and 
more than 90 percent of annual runoff occurs during the rainy winter season from October to 
April (S.F. Bay Regional Board 2019). Because of the variable freshwater flows as well as the 
geometry of the Bay, circulation within the Bay can be relatively complicated and is driven 
primarily by tides. Freshwater flows into the Bay from the Delta also result in estuarine 
circulation, which is driven by the density difference between freshwater and saltwater. 

Source of Pollutants to San Francisco Bay 
The quality of regional surface water resources in the Bay Area varies considerably and is locally 
affected by point-source and nonpoint-source discharges throughout individual watersheds. The 
largest sources of pollutants to San Francisco Bay are nonpoint discharges, which include urban 
runoff, agricultural lands, and additional non-urban runoff. Nonpoint-source pollutants are 
transported into surface waters through rainfall, air and other pathways, and can include copper 
from brake linings and lead from counterweights that can contribute heavy metals to local waters 
as well as other pollutants such as mercury, PCBs and pesticides (ABAG 2017). 

In addition to nonpoint discharges, the Bay also receives discharge from regulated point sources. 
Discharges from point sources are those that are associated with pollutant discharges from a 
single location to a specific receiving water body. Major types of point sources include: 

• Treated municipal sewage discharged from Publicly Owned Treatment Works, which 
often consist of a combination of domestic, industrial and commercial waste streams; 

• Treated industrial wastewater resulting from industrial operations, processing, cleaning 
and cooling; 

• Treated groundwater from cleanup of groundwater pollution sites; and 
• Other miscellaneous types of discharges, including certain non-point sources with a 

physically identifiable point of discharge. 

Point source discharges are generally controlled through waste discharge requirements issued 
under federal NPDES permits. The NPDES program was established by the federal Clean Water 
Act, although the permits are prepared and enforced in California by the respective Regional 
Water Boards. 

Atmospheric fallout can also deposit pollutants on land and surface waters. Deposits to water are 
a direct source, while deposits to the land can result in discharges to the San Francisco Bay via 
stormwater runoff. Major sources of atmospheric contamination include fuels and particulates 
from vehicles and other sources; building materials and products; windblown dust; and 
construction, manufacturing and industrial facilities (BCDC 2003). 
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Water and Sediment Quality in San Francisco Bay 
The San Francisco Estuary Institute (SFEI) established a Regional Monitoring Program (RMP) 
for Trace Substances in 1993 and is a collaborative effort between the San Francisco Estuary 
Institute, the S.F. Bay Regional Board, and the regulated discharger community (SFEI 2015). 
The primary goal of the RMP is to collect data and communicate information about water quality 
in San Francisco Bay in support of management decisions. 

Water quality is monitored biennially at 22 sites, covering each of the bay segments. Key 
analytes for water comprise the California Toxics Rule list. Sediment samples are collected 
quadrennially at 27 sites during the dry season. Key analytes for sediment include mercury, 
PCBs, Polycyclic Aromatic Hydrocarbons (PAHs) and metals (SFEI 2020). Typically, a number 
of sampled locations will have water and/or sediments that exceed regulatory objectives or 
criteria for one or more analytes. The primary pollutants for the Bay and its major tributaries on 
the 303(d) List from the Clean Water Act include (SFEI 2019): 

• Trace elements: Mercury and selenium 
• Pesticides: Dieldrin, chlordane and DDT 
• Other chlorinated compounds: PCBs, dioxin and furan compounds 
• Others: Exotic species, trash, PAHs and indicator bacteria 

Sea Level Rise 
Sea level rise and the droughts and floods that are anticipated due to climate change will impact 
pollutant pathways to the Bay (SFEI 2019). Sea level rise is of particular concern to facilities 
with operational infrastructure located on or near the shoreline of San Francisco Bay. These 
facilities include municipal wastewater treatment plants, railroads, industrial facilities and 
petroleum refineries. Sea level rise may also jeopardize low-lying storm drain infrastructure 
and/or expose contaminated shoreline areas to the forces of tides and waves. 

A tide gauge at the Golden Gate Bridge has been in operation since 1854, and based on a 20-year 
rolling average, sea level at the Golden Gate rose 7.1 inches (0.18 meters) from 1916 to 2018 
(SFEI 2019). Additionally, the San Francisco Bay Conservation and Development Commission’s 
(BCDC) estimates that long-term global sea-level rise could be up to 16 inches over 50 years 
(BCDC 2011). 

Suisun Bay and Carquinez Strait 
Physical Characteristics 
Of the water segments that make up the San Francisco Bay, Suisun Bay is the first water body 
that receives flows from the Sacramento and San Joaquin river watersheds. Fresh water from the 
rivers usually mixes with saltwater from the ocean in the vicinity of Suisun Bay. Suisun Bay is a 
shallow embayment located between Chipps Island to the east and the Benicia-Martinez Bridge 
to the west. Suisun Bay has a surface area of approximately 36 square miles, a mean depth of 14 
feet and highly variable salinity levels depending on the time of year and amount of freshwater 
flow (USACE et al. 1998). 

Previous models suggest that suspended-sediment transport within Suisun Bay follows a 
seasonal cycle with the majority of suspended sediment delivered during winter freshwater 
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flows, creating a large pool of erodible sediment within the channels and shallows (Ganju and 
Schoellhamer 2006). During summer months, onshore winds generate waves that resuspend 
sediments in the shallows for transport by tidal currents from high energy areas (such as mudflats 
or shallow off-channel areas) to lower-energy areas (such as marinas or deep channels). 
Therefore, it has been assumed that Suisun Bay is predominantly depositional in the winter, and 
erosional in the summer (Ganju and Schoellhamer 2006). 

The Project Site is also located within the Carquinez Strait, which connects Suisun Bay to the 
San Pablo Bay. The Carquinez Strait has a surface area of approximately 12 square miles, a 
mean depth of 29 feet (USACE et al. 1998), and variable salinity due to annual fluctuations in 
freshwater flow from the Sacramento-San Joaquin River system (USACE et al. 1998). Studies 
have identified gravitational circulation within the Carquinez Strait, with lighter freshwater 
moving seaward in the top layer and heavier saltwater moving upstream on the bottom (Ganju 
and Schoellhamer 2006). Deposition in Carquinez Strait is greatest during neap tides when 
vertical mixing is minimized, stratifying the water column; the following spring tides then 
resuspend this erodible bed sediment and mix the water column.  

Water Quality 
The amount of freshwater flow from the Delta significantly affects water column characteristics 
in waters near the Project Site and can result in variable annual water quality conditions. 
Pollutants reach Suisun Bay through discharge from sources including wastewater treatment 
plants, stormwater runoff and agricultural drain water. According to the S.F. Bay Regional 
Board, Suisun Bay and Carquinez Strait are listed as impaired on the Clean Water Act Section 
303(d) due to chlordane, DDT, dieldrin, dioxins, furan compounds, mercury, PCBs and selenium 
(S.F. Bay Regional Board 2019). 

The following Table 3.10-2, Regional Monitoring Program Water Quality, Sampling Station SU-
52W, shows RMP water quality sampling results available for sampling station SU052W, which 
is located in Suisun Bay and is the closest sampling point with recent data. 

Table 3.10-2: Regional Monitoring Program Water Quality, Sampling Station SU052W 

Constituent 
2017 RMP Data1 Marine WQOs2 

Total Dissolved 4-Day Average 1-Hour Average 

All concentrations in micrograms per liter (ug/L). 

Arsenic Not analyzed Not analyzed 36 69 

Cadmium Not analyzed Not analyzed 9.3 42 

Chromium VI Not analyzed Not analyzed 50 1,100 

Copper 1.82 0.34 6.0 9.4 

Cyanide Not analyzed Not analyzed 2.9 9.4 
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Table 3.10-2: Regional Monitoring Program Water Quality, Sampling Station SU052W 

Constituent 
2017 RMP Data1 Marine WQOs2 

Total Dissolved 4-Day Average 1-Hour Average 

Lead Not analyzed Not analyzed 8.1 210 

Mercury 0.00029 0.0001 0.025 2.1 

Nickel Not analyzed Not analyzed 8.2 74 

Selenium 0.01 0.12 5.0 20 

Silver Not analyzed Not analyzed -- 1.9 

Zinc Not analyzed Not analyzed 81 90 

1) Source: RMP data from Sampling Station SU052W in Suisun Bay (SFEI 2021). 
2) Source: Basin Plan (S.F. Bay Regional Board 2019). Marine waters are those in which the salinity is equal to or greater than 10 parts per 
thousand 95% of the time and include Suisun Bay and the Carquinez Strait. 

The table includes only constituents that have a marine quality objective identified in the Basin 
Plan (San Francisco Bay Regional Water Quality Control Board 2019). 

The Basin Plan also lists beneficial uses for waterbodies covered by the plan (S.F. RWQCB 
2019). Designated beneficial uses for waters in the Project Site (Carquinez Strait and Suisun 
Bay) include: 

• Industrial service supply 
• Industrial process supply 
• Commercial and sport fishing 
• Estuarine habitat 
• Fish migration 
• Preservation of rare and endangered species 
• Fish spawning 
• Wildlife habitat 
• Water contact recreation 
• Noncontact water recreation 
• Navigation 

Project Site 
Setting  
The Project Site is located within the Ygnacio Valley Groundwater Basin. No beneficial uses for 
groundwater in the Ygnacio Valley Groundwater Basin have been established; however, 
potential beneficial uses include municipal and domestic water supply; industrial process water 
supply; industrial service water supply; and agricultural water supply (S.F. RWQCB 2019). 
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The Project Site is located east of Pacheco Slough and south of Suisun Bay in an area of low 
hills as well as areas of reclaimed marshland. Shallow fill and marsh deposits in the Project 
vicinity are underlain by older and younger alluvium ranging in age from late Pleistocene to 
Holocene (Hultgren-Tillis 2021). The alluvium consists of a mix of sands, silts and clays. 

During a recent geotechnical investigation at the Project Site (Hultgren-Tillis 2021), groundwater 
was encountered in one boring location at 3 feet below the ground surface (approximately 7 feet 
in elevation). Groundwater in other borings was either not encountered or was obscured by 
rotary wash drilling methods. Cone Penetration Testing pore pressure dissipation tests indicated 
piezometric water pressures corresponding to hydrostatic water levels ranging from 1 to 28 feet 
below the ground surface (elevations ranging from approximately 0 to 6 feet). Water levels 
generally stabilized at depths ranging from 4 to 12 feet below the ground surface (elevations 
ranging from approximately 2 to 6 feet). Groundwater flow generally conforms to the overall 
regional hydrology with flow direction generally to the north, from the topographic highs in the 
south toward Pacheco Slough and the Carquinez Strait. 

Sea Level Rise 
Due to sea level rise, a portion of the Site that is low-lying could be vulnerable to future coastal 
storm flooding, and Walnut Creek could be impacted by future flooding. Simpson Gumpertz & 
Heger Inc. (SGH) conducted an evaluation of future water level elevations at the Avon Marine 
Terminal in May 2021. Elevations of the cross-beams vary along the length of the pipeway and 
trestle and range from 8.58 feet and 16.92 feet above mean lower low water level, respectively 
(SGH 2021). 

Changes in water levels were assessed using the National Oceanic and Atmospheric 
Administration Tide and Metrological Observation Stations at Port Chicago station (ID: 
9415144; approximately 2.8 miles upstream of the Avon Terminal), and the Amorco station (ID: 
9415102; approximately 2.0 miles downstream of the Avon Terminal). To forecast the effects of 
sea level rise, future water level trendlines were developed based on historical measurements in 
mean sea level (MSL), which also incorporate sea level rise trends for the local area (SGH 2021) 

SGH developed future water level trendlines based on 10-year, 20-year, and 40-year lookback 
periods. Using these trendline projections, SGH estimated MSL changes into the future to predict 
2-year, 4-year, 10-year, and 30-year water levels. The 10-year data set is likely heavily 
influenced by the recent years of drought in California, where water levels have been below 
“normal” volumes; therefore, to be conservative, the 20-year lookback with the highest 
prediction of water level rise was used to develop estimated MSL rise (SGH 2021). 

The assessment predicts that water level rise at the Avon terminal will be approximately 2.7 
inches by 2030, and that based on the lookback trends for various time periods, the pipelines will 
not likely be inundated until 2070 assuming the measured rate of water level rise of 0.1 inches 
per year (SGH 2021). However, if inundation does occur, the risk of an oil spill is very low, and 
both the structure and the pipeline can be exposed to flood inundation without significant risk of 
damage (SGH 2021). 
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3.10.3 Impact Analysis 
3.10.3.1 Methodology for Impact Analysis 
Impacts of the proposed Project on hydrology and water quality were assessed by comparing 
existing conditions to potential changes from Project construction and operation. The following 
subsections describe the Project’s potential impacts on water quality. Where impacts are 
determined to be significant, mitigation measures are described that would reduce or avoid the 
impact. 

3.10.3.2 Significance Criteria 
The Project would have a significant impact to water quality and hydrology if it would: 

• Violate any water quality standards or waste discharge requirements or otherwise 
substantially degrade surface or groundwater quality;  

• Substantially decrease groundwater supplies or interfere substantially with 
groundwater recharge such that the project may impede sustainable groundwater 
management of the basin; 

• Substantially alter the existing drainage pattern of area, including through the 
alteration of the course of a stream or river or through the addition of impervious 
surfaces, in a manner that would: 

- Result in substantial erosion or siltation on- or off-site; 

- Substantially increase the rate or amount of surface runoff in a manner which 
would result in flooding on- or off-site;  

- Create or contribute runoff water which would exceed the capacity of existing or 
planned stormwater drainage systems or provide substantial additional sources of 
polluted runoff; or 

- Impede or redirect flood flows; 

• Risk release of pollutants due to project inundation in flood hazard, tsunami or seiche 
zones or 

• Conflict with or obstruct implementation of a water quality control plan or sustainable 
groundwater management plan. 

3.10.4 Impacts and Mitigation Measures 
Construction-related Impacts 

Impact HWQ-1: Violate any water quality standards or waste discharge requirements 
or otherwise substantially degrade surface or groundwater quality. (Less than 
Significant)  
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Process wastewater, sanitary sewage and most of the stormwater runoff from the Project Site is 
currently managed in the existing wastewater treatment system and regulated by a NPDES 
permit. The Project Site also operates under an industrial waste discharge permit from the U.S. 
EPA. Conversion of the Project Site to a renewable fuel facility would primarily involve the 
alteration and addition of refinery equipment to process non-petroleum feedstocks into 
renewable diesel fuel, renewable propane, renewable naphtha and potentially renewable aviation 
fuel. The production of renewable fuels would primarily use existing process equipment, 
although some construction for new and modified equipment would be necessary. 

Certain new units would be installed, including a new renewable feedstock Pretreatment Unit 
(PTU) and wastewater treatment equipment. The PTU produces a wastewater stream that would 
require partial pretreatment prior to treatment in the existing wastewater treatment facility. 
Existing tanks would be utilized and repurposed for equalization and biological treatment of the 
waste stream. New equipment purchased and installed during Project construction activities 
would consist of specialized wastewater treatment equipment to reduce biological oxygen 
demand in the waste stream. 

Projects that disturb 1 or more acre of soil are required to obtain coverage under the NPDES 
Construction Storm Water General Permit. Project construction activities subject to this permit 
may include clearing, grading and/or other disturbances to the ground such as stockpiling or 
excavation. Prior to Project construction activities, a Stormwater Pollution Prevention Plan 
would be prepared, and stormwater runoff would be contained and only allowed to drain off-site 
when pre-treated if necessary or when subject to appropriate engineering controls and best 
management practices. The Air Quality and GHG Technical Analysis prepared for the Project 
indicates that approximately 2.4 acres of material movement activities are anticipated for the 
Project (Ashworth Leininger Group 2021). Due to the limited grading and excavation, the 
proposed Project is not expected to violate applicable water quality standards or waste discharge 
requirements or otherwise substantially degrade surface or groundwater quality, and impacts 
would be less than significant. 

Mitigation Measure: No mitigation would be required. 

Impact HWQ-2: Substantially decrease groundwater supplies or interfere substantially 
with groundwater recharge such that the project may impede sustainable groundwater 
management of the basin. (No Impact)  

Shallow groundwater underlying the Project Site is not currently used as a source of drinking 
water, and no additional groundwater use would be required for Project construction. Project 
construction activities are not expected to change recharge to groundwater. Therefore, the 
proposed Project construction would have no impact on groundwater supplies or interfere with 
groundwater recharge. 

Mitigation Measure: No mitigation would be required. 

Impact HWQ-3: Substantially alter the existing drainage pattern of area in a manner 
which would result in substantial erosion or siltation on- or off-site. (Less than 
Significant)  
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Proposed Project construction activities would be located within the existing Project Site, and 
Project activities are not expected to result in the construction of additional impervious surfaces 
that would substantially alter existing drainage patterns. There are no streams, rivers or other 
natural drainages within the Project Site that would be impacted by the construction of new units 
or equipment. Stormwater and surface runoff within the Project Site are already treated within 
the existing wastewater treatment plant and managed under a NPDES permit. 

During construction activities, existing drainage patterns may be slightly altered by excavation 
and soil stockpiles but will comply with existing permit regulations and waste discharge 
requirements, including the Construction Storm Water General Permit, if required. Following 
completion, ground surface would be restored to the existing conditions. Therefore, Project 
impacts are anticipated to be less than significant. 

Mitigation Measure: No mitigation would be required. 

Impact HWQ-4: Substantially alter the existing drainage pattern of area in a manner 
which would substantially increase the rate or amount of surface runoff in a manner 
which would result in flooding on- or off-site. (Less than Significant)  

Proposed Project construction activities would be located within the existing Project Site, and 
Project activities are not expected to result in the construction of additional impervious surfaces 
that would substantially alter existing drainage patterns. There are no streams, rivers or other 
natural drainages within the Project Site that would be impacted by the construction of new units 
or equipment. Stormwater and surface runoff within the Project Site are already treated within 
the existing wastewater treatment plant and managed under a NPDES permit. Construction 
activities are not expected to result in an increase in surface water runoff that would result in 
flooding on- or off-site. Therefore, Project impacts are anticipated to be less than significant. 

Mitigation Measure: No mitigation would be required. 

Impact HWQ-5: Substantially alter the existing drainage pattern of area in a manner 
which would create or contribute runoff water which would exceed the capacity of 
existing or planned stormwater drainage systems or provide substantial additional 
sources of polluted runoff. (Less than Significant)  

Proposed Project construction activities would be located within the existing Project Site, and 
Project activities are not expected to result in the construction of additional impervious surfaces 
that would substantially alter existing drainage patterns. There are no streams, rivers or other 
natural drainages within the Project Site that would be impacted by the construction of new units 
or equipment. Stormwater and surface runoff within the Project Site are already treated within 
the existing wastewater treatment plant and managed under a NPDES permit. Construction 
activities are not expected to create or contribute runoff water that would exceed the capacity of 
existing or planned stormwater drainage systems. Therefore, Project impacts are anticipated to be 
less than significant. 

Mitigation Measure: No mitigation would be required. 
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Impact HWQ-6: Substantially alter the existing drainage pattern of area in a manner 
which would impede or redirect flood flows. (Less than Significant)  

Proposed Project construction activities would be located within the existing Project Site, and 
Project activities are not expected to result in the construction of additional impervious surfaces 
that would substantially alter existing drainage patterns. There are no streams, rivers or other 
natural drainages within the Project Site that would be impacted by the construction of new units 
or equipment. Stormwater and surface runoff within the Project Site are already treated within 
the existing wastewater treatment plant and managed under a NPDES permit. Construction 
activities are not expected to substantially alter drainage patterns to impede or redirect flood 
flows, and therefore, Project impacts are anticipated to be less than significant. 

Mitigation Measure: No mitigation would be required. 

Impact HWQ-7: In flood hazard, tsunami, or seiche zones, risk release of pollutants due 
to project inundation. (Less than Significant)  

The operating portions of the Project Site where modifications and/or construction is proposed is 
designated Zone X by the FEMA, which means that it is an area determined to be an area of 
minimal flood hazard (FEMA 2017). Project construction activities would not result in physical 
changes in these designated areas. Therefore, the Project would not create or substantially 
increase risks from flooding or expose people or structures to significant risk of loss, injury or 
death involving flooding. 

Due to sea level rise, a portion of the Site that is low-lying could be vulnerable to future coastal 
storm flooding. Water level rise at the Avon terminal is predicted be approximately 2.7 inches by 
2030, and, based on the lookback trends for various time periods, the pipelines will not likely be 
inundated until 2070 assuming the measured rate of water level rise of 0.1 inches per year (SGH 
2021). Therefore, the risk release of pollutants due to inundation from sea level rise is less than 
significant. 

A tsunami possibly affecting the Bay Area would originate in the Pacific Ocean before entering 
San Francisco Bay and likely dissipating through the wider and shallower water body. The 
Association of Bay Area Governments (ABAG) Hazard Viewer Map indicates that the Project 
Site is not located in a tsunami evacuation hazard zone (ABAG 2020). A seiche is the oscillation 
of a body of water and occurs most frequently in enclosed basins (i.e., lakes, bays, etc.). The 
portion of the Project Site where construction activities are proposed is not located in an 
inundation area. 

Therefore, impacts of Project construction are not expected to result in increased risk of 
pollutants due to inundation and would be less than significant. 

Mitigation Measure: No mitigation would be required. 

Impact HWQ-8: Conflict with or obstruct implementation of a water quality control 
plan or sustainable groundwater management plan. (Less than Significant)  
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The SWRCB’s GeoTracker database indicates that the Project Site is subject to a Cleanup and 
Abatement Order to address existing soil and groundwater impacts, including arsenic, benzene, 
chromium, lead, nickel, gasoline and other petroleum hydrocarbons (SWRCB 2021). Existing 
cleanup actions at the site include pumping and treating contaminated groundwater and removing 
free-phase liquid hydrocarbons. Project construction activities would have no impact on these 
cleanup actions. 

The proposed Project construction would not require significant groundwater extraction from an 
aquifer or groundwater table. Additionally, the Project would not substantially decrease 
groundwater resources nor interfere with groundwater recharge. Overall, Project construction 
activities would not conflict with or obstruct implementation of a water quality control plan or 
sustainable groundwater management plan, and the Project would have less than significant 
impact on groundwater supplies or interference with groundwater recharge. 

Mitigation Measure: No mitigation would be required. 

Operational Impacts 
Impact HWQ-1: Violate any water quality standards or waste discharge requirements 
or otherwise substantially degrade surface or groundwater quality. (Potentially 
Significant.)  

Once authorizations are received, the operation of the proposed Project would phase in over a 
period of 3 years, starting in 2022 with estimated average processing of 17,000 barrels per day 
(bpd) of fresh feed (short-term maximum 23,000 bpd) and reaching full capacity of 48,000 bpd 
fresh feed processing by the end of 2023. This throughput is notably lower than the facility’s 
existing capacity of 161,000 bpd. The proposed Project would change the operation of the 
refinery from processing crude oil to processing renewable feedstocks, including biological-
based oils (e.g., soybean oil and corn oil), rendered fats and other miscellaneous renewable 
feedstocks including but not limited to used cooking oils, other vegetable oils, alternative 
biological derived feedstocks and fish oils. No palm oil would be used in this Project. The 
facility is expected to continue to operate 24 hours per day, 7 days per week. 

Process wastewater, sanitary sewage and most of the stormwater runoff from the Project Site is 
currently managed in the existing wastewater treatment system and regulated by a NPDES 
permit. The Project Site also operates under an industrial waste discharge permit from the U.S. 
EPA. Conversion of the Project Site to a renewable fuel facility would primarily involve the 
alteration and addition of refinery equipment to process non-petroleum feedstocks into 
renewable diesel fuel, renewable propane, renewable naphtha and potentially renewable aviation 
fuel. The production of renewable fuels would primarily use existing process equipment, 
although some construction for new and modified equipment would be necessary. 

Certain new units would be installed, including a new renewable feedstock PTU and wastewater 
treatment equipment. The PTU produces a wastewater stream that would require partial 
pretreatment prior to treatment in the existing wastewater treatment facility. Existing tanks 
would be utilized and repurposed for equalization and biological treatment of the waste stream. 
New equipment purchased and installed during Project construction activities would consist of 
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specialized wastewater treatment equipment to reduce biological oxygen demand in the waste 
stream.  

These new facilities would generate a new wastewater stream that would require additional 
treatment equipment to be added to the existing wastewater treatment plant. However, several 
units would also be shut down under the proposed Project, including the Crude Unit, Gasoline 
Hydrotreater, Alkylation Unit, Fluidized Catalytic Cracking Unit, Reformers, Delayed Coker and 
Steam Units. The wastewater associated with these units would be eliminated. Overall, these 
changes would result in a decrease in wastewater generated. As discussed above, the facility 
would cease processing crude oil and instead process renewable feedstocks. Because crude oil 
contains toxic and hazardous chemicals that are not present in renewable feedstocks, the 
wastewater generated in the processing of renewable feedstocks is also expected to contain lower 
quantities of toxic and hazardous chemicals. 

When Project operations resume, it is expected that the existing NPDES permit would be 
modified to include the new wastewater treatment equipment and reflect the new characteristics 
of the wastewater stream. The NPDES permit establishes limits for various contaminants 
(including oil and grease, biological oxygen demand, pH, whole effluent toxicity and other 
contaminants such as heavy metals). Wastewater would be required to be discharged in 
compliance with the NPDES permit. The Project would result in an overall decrease in 
wastewater flow and contaminant loads generated by the new facility compared to previous 
refining operations. The Project also adds sufficient capacity to pretreat new wastewater 
generated from the feedstock PTU, and wastewater would be discharged in compliance with 
NPDES permit requirements. 

Accidental releases of feedstocks or product during loading and unloading operations either in 
transit to/from the facility or at the associated Avon and Amorco Marine Oil Terminals (MOTs) 
could contaminate the surrounding surface water with floating feedstock or product. Spilled 
material would likely cause an exceedance of the Basin Plan Water Quality Objectives (WQOs) 
for oil and grease, which includes any visible film or coating on the surface of the water or on 
objects in the water that cause nuisance or that otherwise adversely affect beneficial uses. The 
consequences of a spill on water quality would depend on several factors, including the size of 
the spill, the effectiveness of the response effort, and the resources (biological, water, etc.) 
affected by the spill. 

Marathon has prepared a Northern California Blanket Oil Spill Response Plan, last updated in 
April 2020, which provides spill prevention measures and protocols in the event of an accidental 
release. Best Management Practices (BMPs) would be implemented to reduce the risk of 
potential releases, and the refueling of vessels would be conducted at nearby fuel docks to the 
extent possible. Exposed piping, valves, and other associated equipment would be inspected 
during loading and unloading operations to check for leaks. Additionally, drip pans are placed 
beneath areas with high potential for leaks, such as hose and pipe connections. 

Terminals at the Project Site are also subject to U.S. EPA regulations that require the preparation 
of a Spill Prevention, Control, and Countermeasures Plan (SPCC Plan), and regulations from the 
U.S. EPA and California Department of Fish and Wildlife (CDFW) Office of Spill Prevention 
and Response (OSPR) for the development and maintenance of oil spill response and 
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contingency plans. Marathon has contingency planning and response measures for oil releases in 
place, including an existing facility SPCC Plan (Tesoro 2016, revised 2018), Northern California 
Blanket Oil Spill Response Plan (Tesoro 2017, updated 2020), and SWPPP (2013). Additionally, 
the California State Lands Commission (CSLC) has developed the Marine Oil Terminal 
Engineering and Maintenance Standards (MOTEMS), which are standards that apply to all 
existing and new marine oil terminals in California and establish minimum engineering, 
inspection, and maintenance criteria to prevent oil spills and protect public health, safety, and the 
environment. These standards include conditions for operation which are specified in leases that 
Tesoro maintains with the CSLC. These lease conditions include the following five requirements 
(e.g., as mitigation measures [MMs]) designed to minimize the potential for a release during 
loading/unloading operations at the MOTs: 

• MM OS-1a:  Remote Release Systems 
• MM OS-1b:  Tension Monitoring Systems 
• MM OS-1c:  Allision Avoidance Systems 
• MM OS-4a:  USCG Ports and Waterways Safety Assessment 
• MM OS-4b:  Spill Response to Vessel Spills 

Residual Impacts: As discussed above, the operational protocols in place are designed to 
minimize the potential for accidental releases. However, adherence to these protocols and spill 
response measures will not guarantee that contaminants will never be released. The probability 
of a serious spill would be minimized to the extent feasible with implementation of the above 
listed lease conditions, but the risk cannot be eliminated. Consequences of a spill would depend 
on the specific aspects of the release and could range from relatively small spills with less than 
significant impacts, to larger spills that are more difficult to clean up and could result in 
significant residual impacts after mitigation. Even with the implementation of the 
aforementioned lease conditions, contingency planning and required response measures, a large 
spill could still occur and result in impacts on water quality that would be significant and 
unavoidable. 

Impact HWQ-2: Substantially decrease groundwater supplies or interfere substantially 
with groundwater recharge such that the project may impede sustainable groundwater 
management of the basin. (No impact)  

Shallow groundwater underlying the Project Site is not currently used as a source of drinking 
water, and no additional groundwater use would be required for Project operations. Project 
operations are not expected to change recharge to groundwater. Therefore, the Project operations 
would have no impact on groundwater supplies or interfere with groundwater recharge. 

Mitigation Measure: No mitigation would be required. 

Impact HWQ-3: Substantially alter the existing drainage pattern of area in a manner 
which would result in substantial erosion or siltation on- or off-site. (Less than 
significant)  

Following completion of construction activities, the ground surface at the Project Site would be 
restored to existing conditions. Stormwater and surface runoff within the Project Site are already 
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treated within the existing wastewater treatment plant and managed under a NPDES permit. 
Project operations would not substantially alter the existing drainage pattern or result in 
substantial erosion or siltation on- or off-site. Therefore, operational impacts are anticipated to be 
less than significant. 

Mitigation Measure: No mitigation would be required. 

Impact HWQ-4: Substantially alter the existing drainage pattern of area in a manner 
which would substantially increase the rate or amount of surface runoff in a manner 
which would result in flooding on- or off-site. (Less than significant)  

Following completion of construction activities, the Project Site would be restored to existing 
conditions. Stormwater and surface runoff within the Project Site are already treated within the 
existing wastewater treatment plant and managed under a NPDES permit. Project operations are 
not expected to result in an increase in surface water runoff that would result in flooding on- or 
off-site. Therefore, operational impacts are anticipated to be less than significant. 

Mitigation Measure: No mitigation would be required. 

Impact HWQ-5: Substantially alter the existing drainage pattern of area in a manner 
which would create or contribute runoff water which would exceed the capacity of 
existing or planned stormwater drainage systems or provide substantial additional 
sources of polluted runoff. (Less than significant) 

Following completion of construction activities, the ground surface at the Project Site would be 
restored to existing conditions. Stormwater and surface runoff within the Project Site are already 
treated within the existing wastewater treatment plant and managed under a NPDES permit. 
Project operations are not expected to create or contribute runoff water that would exceed the 
capacity of existing or planned stormwater drainage systems. Therefore, operational impacts are 
anticipated to be less than significant. 

Mitigation Measure: No mitigation would be required. 

Impact HWQ-6: Substantially alter the existing drainage pattern of area in a manner 
which would impede or redirect flood flows. (Less than significant)  

Following completion of construction activities, the Project Site would be restored to existing 
conditions. Stormwater and surface runoff within the Project Site are already treated within the 
existing wastewater treatment plant and managed under a NPDES permit. Project operations are 
not expected to alter existing drainage patterns that would impede or redirect flood flows. 
Therefore, operational impacts are anticipated to be less than significant. 

Mitigation Measure: No mitigation would be required. 

Impact HWQ-7: In flood hazard, tsunami, or seiche zones, risk release of pollutants due 
to project inundation. (Less than significant)  
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The operating portions of the Project Site are located within designated Zone X by the FEMA, 
which means that it is an area determined to be an area of minimal flood hazard (FEMA 2017). 
Project operations would not result in physical changes in these designated areas. Therefore, the 
Project would not create or substantially increase risks from flooding or expose people or 
structures to significant risk of loss, injury or death involving flooding. 

Due to sea level rise, a portion of the Site that is low-lying could be vulnerable to future coastal 
storm flooding. Water level rise at the Avon terminal is predicted be approximately 2.7 inches by 
2030, and, based on the lookback trends for various time periods, the pipelines will not likely be 
inundated until 2070, assuming the measured rate of water level rise of 0.1 inches per year (SGH 
2021). Therefore, the risk release of pollutants due to inundation from sea level rise is less than 
significant. 

A tsunami possibly affecting the Bay Area would originate in the Pacific Ocean before entering 
San Francisco Bay and likely dissipating through the wider and shallower water body. The 
Association of Bay Area Governments (ABAG) Hazard Viewer Map indicates that the Project 
Site is not located in a tsunami evacuation hazard zone (ABAG 2020). A seiche is the oscillation 
of a body of water and occurs most frequently in enclosed basins (i.e., lakes, bays, etc.). The 
operational portion of the Project Site is not located in an inundation area. 

Therefore, impacts of Project operations are not expected to result in increased risk of pollutants 
due to inundation and would be less than significant. 

Mitigation Measure: No mitigation would be required. 

Impact HWQ-8: Conflict with or obstruct implementation of a water quality control 
plan or sustainable groundwater management plan. (Less than Significant.)  

The SWRCB’s GeoTracker database indicates that the Project Site is subject to a Cleanup and 
Abatement Order to address soil and groundwater impacts, including arsenic, benzene, 
chromium, lead, nickel, gasoline and other petroleum hydrocarbons (SWRCB 2021). Cleanup 
actions at the Site include pumping and treating contaminated groundwater and removing free-
phase liquid hydrocarbons. Project operations would have no impact on these existing cleanup 
actions. 

The Project would not rely on groundwater wells requiring significant groundwater extraction 
from an aquifer or groundwater table. Additionally, the Project would not substantially decrease 
groundwater resources nor interfere with groundwater recharge. Overall, Project operations 
activities would not conflict with or obstruct implementation of a water quality control plan or 
sustainable groundwater management plan, and the Project would have less than significant 
impact on groundwater supplies or interference with groundwater recharge. 

Mitigation Measure: No mitigation would be required. 



Section 3.10 Hydrology and Water Quality 

Martinez Renewable Fuels Project  October 2021 
Draft Environmental Impact Report 3.10-21 

3.10.5 References 
Ashworth Leininger Group (ALG) and Barr. 2021. Martinez Renewable Fuels Project Air 

Quality and Greenhouse Gas Technical Analysis. July 28. 

Association of Bay Area Governments (ABAG). 2017. Plan Bay Area 2040 – Final 
Environmental Impact Report. July. SCH No. 2016052041. Online: 
http://2040.planbayarea.org/reports. Accessed online: March 8, 2021. 

ABAG. 2020. Hazard Viewer Map, last updated March 2020. Online: https://abag.ca.gov/our-
work/resilience/data-research/hazard-viewer. Accessed online: March 2, 2021. 

Bay Conservation and Development Commission (BCDC). 2003. Water Quality Protection and 
Nonpoint Source Pollution Control in San Francisco Bay. October. Online: 
https://www.mywaterquality.ca.gov/monitoring_council/meetings/2010aug/wq_nps_sfba
y.pdf. Accessed online: March 10, 2021. 

BCDC. 2011. Living with a Rising Bay: Vulnerability and Adaptation in San Francisco Bay and 
on the Shoreline. October 6. Online: 
https://www.bcdc.ca.gov/BPA/LivingWithRisingBay.pdf. Accessed online: March 10, 
2021. 

BCDC. 2019. San Francisco Bay Plan. Online: https://www.bcdc.ca.gov/plans/sfbay_plan.html. 
Accessed online: March 5, 2021. 

Federal Emergency Management Agency (FEMA). 2017. Flood Insurance Rate Map Number 
06013C0089H. Online: https://www.fema.gov/flood-maps. Accessed online: March 22, 
2021. 

Ganju, Neil K. and David H. Schoellhamer. 2006. Annual sediment flux estimates in a tidal strait 
using surrogate measurements. Estuarine, Coastal and Shelf Science 69, p. 165-178. April 
9. Online: 
https://ca.water.usgs.gov/user_projects/sfbay/publications_group/ganju_schoellhamer_be
nicia.pdf. Accessed online: March 17, 2021. 

Hultgren-Tillis Engineers. 2021. Geotechnical Investigation, Martinez Renewable Fuels Project, 
Marathon Refinery, Martinez, California. March 12. 

San Francisco Bay Regional Water Quality Control Board (S.F. Bay Regional Board). 2019. San 
Francisco Bay Basin (Region 2) Water Quality Control Plan (Basin Plan). Online: 
https://www.waterboards.ca.gov/sanfranciscobay/basin_planning.html. Accessed online: 
March 5, 2021. 

San Francisco Estuary Institute (SFEI). 2015. Charter: Regional Monitoring Program for Water 
Quality in San Francisco Bay. Online: https://www.sfei.org/programs/sf-bay-regional-
monitoring-program. Accessed online: March 10, 2021. 

http://2040.planbayarea.org/reports
https://www.mywaterquality.ca.gov/monitoring_council/meetings/2010aug/wq_nps_sfbay.pdf
https://www.mywaterquality.ca.gov/monitoring_council/meetings/2010aug/wq_nps_sfbay.pdf
https://www.bcdc.ca.gov/BPA/LivingWithRisingBay.pdf
https://www.bcdc.ca.gov/plans/sfbay_plan.html
https://www.fema.gov/flood-maps
https://ca.water.usgs.gov/user_projects/sfbay/publications_group/ganju_schoellhamer_benicia.pdf
https://ca.water.usgs.gov/user_projects/sfbay/publications_group/ganju_schoellhamer_benicia.pdf
https://www.waterboards.ca.gov/sanfranciscobay/basin_planning.html
https://www.sfei.org/programs/sf-bay-regional-monitoring-program
https://www.sfei.org/programs/sf-bay-regional-monitoring-program


Section 3.10 Hydrology and Water Quality 

Martinez Renewable Fuels Project  October 2021 
Draft Environmental Impact Report 3.10-22 

SFEI. 2019. The Pulse of the Bay: Pollutant Pathways. SFEI Contribution #954. Online: 
https://www.sfei.org/rmp/pulse. Accessed online: March 10, 2021. 

SFEI. 2020. Regional Monitoring Program Update 2020. Online: 
https://www.sfei.org/projects/rmp-update#sthash.m7JWugmP.dpbs. Accessed online: 
March 10, 2021. 

SFEI. 2021. Contaminant Data Download and Display (CD3). Online: http://cd3.sfei.org/. 
Accessed online: March 12, 2021. 

Simpson Gumpertz & Heger Inc. (SGH). 2021. BCDC Future Water Level Assessment, 
Marathon Avon Wharf, Martinez, CA. May 28. 

State Water Resources Control Board (SWRCB). 2021. Geotracker Site for the Tesoro Golden 
Eagle Refinery. Online: 
https://geotracker.waterboards.ca.gov/profile_report?global_id=SL0002020078. 
Accessed March 22, 2021. 

Tesoro Refining and Marketing Company. 2016 (revised May 2018). Spill Prevention Control 
and Countermeasure Plan, Martinez, CA. December 2. 

Tesoro Refining and Marketing Company. 2017 (amended September 2019). Northern California 
Blanket Oil Spill Response Plan, Stockton and Martinez, CA. October 10. 

United States Army Core of Engineers (USACE). United States EPA, BCDC, S.F. Regional 
Board and SWRCB, 1998. Environmental Impact Report/Statement for Long Term 
Management Strategy (LTMS) for the Placement of Dredged Material in the San 
Francisco Bay Region. 

United States Environmental Protection Agency (U.S. EPA). 2001. The California Toxics Rule. 
Online: https://www.epa.gov/wqs-tech/water-quality-standards-establishment-numeric-
criteria-priority-toxic-pollutants-state. Accessed March 9, 2021. 

 

https://www.sfei.org/rmp/pulse
https://www.sfei.org/projects/rmp-update%23sthash.m7JWugmP.dpbs
http://cd3.sfei.org/
https://geotracker.waterboards.ca.gov/profile_report?global_id=SL0002020078


 

Section 3.11 Land Use 

Martinez Renewable Fuels Project  October 2021 
Draft Environmental Impact Report 3.11-1 

3.11 LAND USE 
This section describes existing uses of land surrounding the Project Site, lists applicable state and 
local land use policies and regulations, and evaluates the land use impacts of the proposed 
Project in light of adopted land use policies of the state and Contra Costa County (County). For 
this evaluation, guidelines and key sources of data reviewed include the following: 

• Aerial photography 
• Project plans and renderings 

 

3.11.1 Environmental Setting 
3.11.1.1 Regulatory and Policy Context 
Federal  
No federal regulations governing land use are applicable to the proposed Project. 

State  
Government Code 
California Government Code Section 65300 requires that each city and county in the state 
prepare a comprehensive, long-term general plan for the physical development of the county or 
city, and of any land outside its boundaries which in the planning agency’s judgment bears 
relation to its planning. In accordance with Government Code Section 65302, the general plan is 
a combination of development policies and diagrams that set forth objectives, principles and 
standards for how a community can achieve its long-term vision for itself. Each jurisdiction’s 
general plan must include a land use element that designates the proposed general distribution 
and general location and extent of the uses of the land for various uses including housing, 
business, industry, open space, agriculture, natural resources, recreation, public buildings, waste 
facilities and other public and private uses of land (Government Code Section 65302). Cities and 
counties are authorized under Government Code Section 65800 et seq. to implement their 
general plans through adoption of ordinances that establish zoning districts, allowable land uses 
and standards for development of land within their boundaries. 

The McAteer-Petris Act, adopted in 1965 and codified in Title 7.2 of the California Government 
Code, established the San Francisco Bay Conservation and Development Commission (BCDC), 
a 27-member commission consisting of San Francisco Bay Area residents and appointed 
representatives of various federal, state and local agencies. The Act authorizes the Commission, 
in addition to any applicable local agency, to approve or deny requests to place fill, extract 
materials or make any substantial change in use of water, land or structures in the Commission’s 
jurisdiction (Government Code Sections 66620 and 66632). The Act also authorizes the 
Commission to develop long-range plans, including plans for unique land uses such as seaports 
along the Bay and shoreline, and plans for mitigating impacts of climate change on the Bay and 
shoreline. BCDC most recently updated its San Francisco Bay Plan (Bay Plan) in 2020 to 
establish guidance for future use and protection of the Bay and its shoreline lands. 
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Local  
Contra Costa County 
In accordance with Government Code Section 65300, the Contra Costa County General Plan 
2005-2020 (General Plan) is a comprehensive, long-range planning document expressing the 
County’s goals for growth, development and conservation of resources through the year 2020, 
for lands within the unincorporated areas of Contra Costa (1-1). The County is in the process of 
updating its General Plan through its “Envision 2040” planning effort. With that effort underway 
but not yet approved, this EIR considers the adopted policies in the County General Plan last 
comprehensively amended in 2005.  

City of Martinez 
As stated in its preface, the Martinez General Plan “defines the broad goals of the city and sets 
policies…aimed at promoting balanced, safe and integrated development throughout Martinez” 
(Martinez 2010). In addition to city-wide development goals and policies, the General Plan 
includes Specific Area Plans outlining land use, conservation, site development, circulation and 
community amenities objectives for smaller subareas within the City. The City’s General Plan 
was last comprehensively amended in 1973 and has been updated through periodic amendments 
since that time. Another comprehensive amendment to the City’s General Plan is underway but 
has not yet been adopted. 

3.11.2 Existing Conditions 
Existing Land Uses 
The Project Site is currently developed with a petroleum refinery, inclusive of oil-refining 
equipment and distribution terminal (Avon Marine Oil Terminal [MOT]); related infrastructure, 
pipelines and utilities; and administrative operations. The Project Site fronts on the open waters 
of the Carquinez Strait, and the lower Suisun Bay is offshore to the north. Onshore, undeveloped 
lands on and around the Project Site include marsh habitats between open water and onshore 
facilities and ruderal/upland habitat onshore between the marsh habitat and developed lands. 
These lands include the publicly-accessible Point Edith Wildlife Preserve.  

Developed lands in the immediate and general vicinity of the Project Site include a variety of 
residential, commercial, industrial and public uses. The unincorporated residential community of 
Clyde is east of the Refinery’s on-site marshlands, on the opposite side of the Port Chicago 
Highway from the Refinery’s eastern property line. The Contra Costa County Water District’s 
Mallard Reservoir, and multiple complexes of light industrial warehouse buildings are also 
located east of the Project Site. 

The Refinery property’s southern boundary adjoins the City of Concord municipal limit at 
Solano Way, and its eastern boundary is approximately 1 mile east of the city of Martinez 
municipal limit. Development in the city of Concord south of the Project Site includes a car 
dealership, retail and light industrial warehouses, a drive-in movie theater, the Buchanan Airfield 
and residential neighborhoods including a community park (Hillcrest). The closest residence in 
these neighborhoods is approximately 700 feet south of the Site’s southern property line, in the 
Dalis Gardens Mobilehome Park. Floyd I. Marchus, a public school operated by the Contra 
Costa County Office of Education and the closest public school to the Site, is located in the 
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neighborhood southwest of the mobile home park and is approximately 2,900 feet south of the 
Refinery’s southern property line. 

Lands surrounding the Amorco MOT in the City of Martinez are developed with oil storage 
tanks, industrial warehouses, a chemical production plant and the PBF Energy, Martinez 
Refining Company Refinery. The Interstate Highway 680 and Amtrak railroad right-of-way are 
just east of the terminal and tank farm. Beyond adjacent industrial uses, the Martinez Waterfront 
Park and a neighborhood of single-family residences are approximately 0.4 miles east of the 
easternmost point of the tank farm. 

San Francisco Bay Plan 
Pursuant to the McAteer-Petris Act of 1965, the BCDC has regulatory jurisdiction over land-use 
activities within the first 100 feet from the shore of San Francisco Bay, which gives the BCDC 
jurisdiction over the Avon and Amorco MOTs. Plan Map 2 (Carquinez Strait) of the BCDC San 
Francisco Bay Plan (2020) identifies to Avon and Amorco MOTs and their adjoining shores as 
Tidal Marsh. Bay Plan Policy 12 of the Carquinez Strait subarea allows pipelines and piers to be 
built over marshes. The Refinery equipment, tanks, pipelines and ancillary support facilities are 
on lands identified on Plan Map 2 and Plan Map 3 (Suisun Bay and Marsh) as Water-Related 
Industry. Some Bay Plan policies concerning water-related industry and ports that are potentially 
applicable to the Project include: 

Water-related 
Industry Policy 

1. 

Sites designated for both water-related industry and port uses in the Bay 
Plan should be reserved for those industries and port uses that require 
navigable, deep water for receiving materials or shipping products by 
water in order to gain a significant transportation cost advantage. 

 

Water-related 
Industry Policy 

4.a 

[Water-related industry and port sites should be planned and managed so 
as to avoid wasteful use of the limited supply of waterfront land.] 
Extensive use of the shoreline for storage of raw materials, fuel, products 
or waste should not be permitted on a long-term basis. If required, such 
storage areas should generally either be at right angles to the main 
direction of the shoreline or be as far inland as feasible, so other use of 
the shoreline may be made possible. 

 

Water-related 
Industry Policy 

4.c 

 

Waste treatment ponds for water-related industry and port uses should 
occupy as little land as possible, be above the highest recorded level of 
tidal action, and be as far removed from the shoreline as possible. 

 

Ports Policy 3. Port priority use areas should be protected for marine terminals and 
directly related ancillary activities such as container freight stations, 
transit sheds and other temporary storage, ship repairing, support 
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transportation uses including trucking and railroad yards, freight 
forwarders, government offices related to the port activity, chandlers, and 
marine services. Other uses, especially public access and public and 
commercial recreational development, should also be permissible uses 
provided they do not significantly impair the efficient utilization of the 
port area. 

In addition to the Plan Maps, the Bay Plan includes a range of policies intended to support 
preservation of water quality; protection of sensitive native species and their habitats, including 
wetlands; avoidance of unnecessary fill that would reduce Bay surface area and water volume; 
efforts to ensure that fill that is placed in the Bay is well-designed, safe and the minimum 
necessary for the project’s intent; mitigation for hazardous or adverse effects of projects on the 
environment; and provision for recreational opportunities and public access along the Bay and 
shoreline lands. 

Contra Costa County General Plan 
The Refinery equipment and related structures and facilities are on lands designated by the 
County General Plan as Heavy Industry (HI). While the County has jurisdiction over the land 
occupied by the associated onshore Refinery, the County does not have jurisdiction over the 
Avon Terminal. Nonetheless, the County’s General Plan assigns a land use designation of Water 
(WA) to the Avon MOT, as the waters offshore of unincorporated lands bear relation to the 
County’s long-term planning efforts. The pipeline between the Avon MOT and the Refinery is 
within a narrow strip of land designated as Open Space (OS). The General Plan describes the HI, 
WA and OS land use designations as follows: 

Heavy Industry (HI): This designation allows activities requiring large areas of land with 
convenient truck, ship, and/or rail access. These uses are typically not compatible with 
residential uses in close proximity and the operations conducted may be characterized by 
noise or other conditions requiring spatial separation. Uses may include metalworking, 
chemical or petroleum product processing and refining, heavy equipment operation and 
similar activities. Light industrial land uses will be allowed within lands designated 
Heavy Industrial and they can be developed according to light industrial definition and 
standards found in that designation.  

Water (WA): This designation is applied to approximately 68 square miles of water in 
San Francisco-San Pablo Bay and the portion of the Sacramento-San Joaquin River 
estuary system which is within the county. The designation is also applied to all large 
inland bodies of water such as reservoirs. Uses allowed in areas designated Water 
include transport facilities associated with adjacent heavy industrial plants, such as ports 
and wharves, and water-oriented recreation uses such as boating and fishing. 
Construction of new residences or commercial uses and the subdivision of land are 
inconsistent with this General Plan designation. 

Open Space (OS): This land use designation includes publicly-owned open space lands 
which are not designated as Public and Semi-Public, Watershed, or Parks and 
Recreation. Lands designated Open Space include, without limitation, wetlands and 
tidelands and other areas of significant ecological resources, or geologic hazards.  
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The Open Space designation also includes privately-owned properties for which future 
development rights have been deeded to a public or private agency. For example, 
significant open space areas within planned unit developments identified as being owned 
and maintained by a homeowners association fall under this designation. Also included 
are the steep, unbuildable portions of approved subdivisions which may be deeded to 
agencies such as EBRPD, but which have not been developed as park facilities. Other 
privately-owned lands have been designated as Open Space consistent with adopted city 
general plans.  

The most appropriate uses in Open Space areas involve resource management, such as 
maintaining critical marsh and other endangered habitats or establishing "safety zones" 
around identified geologic hazards. Other appropriate uses are low-intensity, private 
recreation for nearby residents. Construction of permanent structures (excluding a 
single-family residence on an existing legally established lot), not oriented towards 
recreation or resource conservation, is inconsistent with this designation. One single-
family residence on an existing legal lot is consistent with this designation. 

Of the approximately 2,000 acres owned by Marathon, approximately 100 acres of undeveloped 
area east of the Refinery tanks, plus the undeveloped acreage outside and east of the Refinery, 
are designated Parks and Recreation (PR) and (OS). Approximately 93 acres of the on-site 
recreational fields is designated Light Industry (LI). No new development on these undeveloped 
or recreational areas of the property is proposed with the Project. Land use designations and 
zoning within the County are shown in Figure 3.11-1: Contra Costa County General Plan 
Land Use Designations and Figure 3.11-2: Contra Costa County Zoning Map below. 

In addition to the mapped land use designation, County General Plan land use-related policies 
that are applicable to the proposed Project include the following: 

Policy 3-30 A variety of appropriately-sized, well-located employment areas shall be 
planned in order that industrial and commercial activities can contribute to 
the continued economic welfare of the people of the county and to the stable 
economic and tax bases of the county and the various cities. 

 

Policy 3-42 Industrial development shall be concentrated in select locations adjacent to 
existing major transportation corridors and facilities. 

 

Policy 3-43 Industrial employment centers shall be designed to be unobtrusive and 
harmonious with adjacent areas and development. 
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Implementation 
Measure 3-b 

During project review, require that proposed uses on the edges of land use 
designations be evaluated to ensure compatibility with adjacent planned 
uses. 

 

Implementation 
Measure 3-d 

Review proposed land development projects for consistency with land use 
designations and relevant policies and standards of each element of the 
General Plan. 

 

Policy 3-106 (Vine Hill/Pacheco Boulevard Area): The residential neighborhood east of I-
680 shall be buffered from the industrial/landfill-related uses. 

 

Contra Costa County Zoning Ordinance 

Zoning regulations for the County are adopted into Title 7, Zoning, of the Ordinance Code of 
Contra Costa County, which provides regulations for development of land in the unincorporated 
areas and includes by reference in County Code Section 84-2.002 a Zoning Map that assigns a 
zoning classification to each parcel within the County’s jurisdiction. The Zoning Map classifies 
the lands on which the Refinery’s equipment and tanks are located as H-I (Heavy Industrial) 
District. In the H-I District, heavy manufacturing, including but not limited to manufacturing or 
processing of petroleum, chemicals, lumber and steel, are permitted uses of land. There are no 
minimum lot area, maximum height or minimum setback regulations with which development in 
the H-I District must comply (County Code Sections 84-62.402 and 84-62.602). 

Although fuel production facilities are permitted uses of land in the H-I District, the County 
Ordinance Code requires land use permits for specified development projects involving 
hazardous waste or hazardous material as specified in the County’s Industrial Safety Ordinance 
(County Ordinance No. 98-48). 
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GENERAL PLAN LAND USE DESIGNATION:
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OS (OPEN SPACE)

AL (AGRICULTURAL LANDS) 5 ACRE MINIMUM PARCEL
SIZE

WA (WATER)
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FIGURE 3.11-1
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CONTRA COSTA COUNTY GENERAL PLAN
LAND USE DESIGNATIONS

CONTRA COSTA COUNTY
MARTINEZ RENEWABLE FUELS EIR

150 SOLANO WAY, CONTRA COSTA COUNTY, CALIFORNIA
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City of Martinez General Plan 

As shown in Figure 3.11-3, City of Martinez General Plan Land Use Designations and 
Figure 3.11-4, City of Martinez Zoning Map, The City of Martinez General Plan maps the 
lands at the Amorco Tank Farm adjacent to the Amorco MOT as Industrial. The General Plan 
includes the following Land Use Policy 21.51 regarding industrial land uses. Additional policies 
apply to industrial land uses in the Central Martinez Specific Plan Area: 

Policy 21.51 Expansion of the petroleum refining and related industries must proceed in 
an orderly fashion and be consistent with protection of the community’s 
air, water, scenic and fiscal resources. 

Policy 30.353 Industrial expansion accompanied by adverse environmental impact will 
not be permitted. 

Policy 30.356 Industry should be located in a manner that protects both the adjacent land 
uses and the industry itself. 

Policy 30.3564 Industrial activities commonly considered undesirable, but necessary, 
should be identified. These may be located with minimum public exposure, 
but with direct access to major arterials. 

 

City of Martinez Zoning Ordinance 

The City of Martinez zoning of the Amorco Tank Farm and MOT is HI (Heavy Industrial) 
District. Martinez Municipal Code Section 22.18.040, Subsection B, identifies petroleum and 
petroleum products storage and shipping docks, piers and berthing facilities as permitted uses of 
land. Development regulations for the HI District, including maximum coverage and building 
heights, and minimum yards, are specified in Sections 22.18.110 through 22.18.150 of Martinez 
Municipal Code. 
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3.11.3 Impact Analysis 
3.11.3.1 Methodology for Impact Analysis 
To determine the potential land use impacts of the proposed Project, changes in uses of land that 
would directly or indirectly result from the Project are identified and evaluated for consistency 
with adopted land use policies and regulations of applicable permitting agencies. 

3.11.3.2 Significance Criteria 
For the purposes of this analysis, the Project was considered to have a significant land use impact 
requiring mitigation if it would: 

• Physically divide an established community; or 
• Cause significant environmental impact due to conflict with any land use plan, policy or 

regulation adopted for the purpose of avoiding or mitigating an environmental effect.  
 

3.11.4 Impacts and Mitigation Measures 
Construction-related Impacts 

Impact LU-1: Physically divide an established community. (Less than Significant)  

As described in Existing Conditions above, the Project Site is currently developed with a 
petroleum refinery, inclusive of oil-refining equipment; related infrastructure, pipelines and 
utilities; and supporting administrative operations. Immediately surrounding the Project Site are 
the open waters of the Carquinez Strait and lower Suisun Bay; undeveloped lands on and around 
the Project Site including marsh habitats between open water and onshore facilities and 
ruderal/upland habitat onshore between the marsh habitat and developed lands, including Point 
Edith Wildlife Preserve. Developed lands in the immediate and general vicinity of the Project 
Site include a variety of residential, commercial, industrial and public uses.  

Construction of the Project would include conversion of existing petroleum-refining equipment 
to process renewable fuels. Several units used in the processing of petroleum products would be 
taken offline with the Project and would be demolished and recycled or disposed. This 
construction and demolition activity would occur within the existing footprint of the Refinery as 
depicted on Figure 2-3a of this Draft Environmental Impact Report. Construction work at the 
Avon and Amorco MOTs would include modifications to existing pipes and hoses to 
accommodate receipt of renewable feedstock and distribution of renewable diesel product for 
outbound shipments from the Refinery, and this construction would occur immediately adjacent 
to the existing piers of the two MOTs. No new roads, walls or other structures would be built 
outside the boundaries of the Refinery or MOTs; therefore, none of the existing residential 
neighborhoods, which are 0.4 miles or further away from the boundaries of the Refinery or 
MOTs, would be divided as a result of Project construction.  

Mitigation Measure: No mitigation would be required. 

Impact LU-2: Cause significant environmental impact due to conflict with any land use 
plan, policy or regulation adopted for the purpose of avoiding or mitigating an 
environmental effect. (Less than Significant)  



Section 3.11 Land Use 

Martinez Renewable Fuels Project  October 2021 
Draft Environmental Impact Report 3.11-13 

Construction of the Project would require building permits for demolition of defunct refining 
equipment and installation of new equipment within the footprint of the Refinery, on lands zoned 
by the County as HI District and designated by the BCDC as Water-related Industry. Through 
the plan check process of the building permit application, the County can confirm compliance of 
Project construction with applicable standards for safety in the Building Code. County General 
Plan Policy 11-8 also restricts construction activities to the hours of the day that are not noise-
sensitive for adjacent land uses (i.e., outside of early nighttime and early morning periods), and 
the County is authorized impose a condition of approval on the Project that would require 
compliance with the policy during construction. 

At the Avon and Amorco MOTs, a pipeline along the wharf would be modified, and repairs to 
dolphin pilings would be conducted to accommodate the renewable feedstock and distribution 
vessels associated with the proposed Project. Work that would be done at the Avon MOT would 
utilize scaffolding fixed to the wharf, and tarps would be utilized over water and wetland areas to 
catch any falling tools or debris during construction. Concrete and piling repairs at the Amorco 
MOT would require in-water work but would not extend into the substrate. With application of 
these construction techniques, it is not anticipated that fill within the Bay or shoreline lands 
would be necessary for the Project. The Project would therefore meet the intent of Bay Plan Fills 
Policy 1 to minimize or avoid the need for placement of fill, as well as County General Plan 
policy 8-91 that requires construction near watercourses to minimize impacts from runoff, 
erosion and sedimentation. 

Mitigation Measure: No mitigation would be required. 

Operational Impacts 
Impact LU-1: Physically divide an established community. (Less than Significant)  

The potential for the Project to divide an established community would not change following 
completion of construction. Because no changes outside the footprint of the existing Refinery or 
MOTs would occur, the Project would not reduce any distances to existing established 
communities nor result in the presence of new barriers within those communities. The Project’s 
operational impacts would be less than significant. 

Mitigation Measure: No mitigation would be required. 

Impact LU-2: Cause significant environmental impact due to conflict with any land use 
plan, policy or regulation adopted for the purpose of avoiding or mitigating an 
environmental effect. (Less than Significant) 

The Project would continue the use of the Project Site as a refinery for the production of fuels. 
Refineries are among the uses listed as consistent with the HI land use designation of the County 
General Plan, and they are a permitted use of land in the H-I District of the County. The pipeline 
between the Refinery and the Avon MOT would be retrofitted to accommodate reception of 
renewable feedstock, but it would not be expanded in footprint, and so the Project would retain 
as undeveloped the majority of the lands designated as OS in the County General Plan. The use 
of land Petroleum and petroleum products storage and shipping docks, piers and berthing 
facilities are also permitted uses of land in the HI District of the City of Martinez. Bay Plan 
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Policy 12 of the Carquinez Strait subarea allows pipelines and piers to be built over marshes, and 
Bay Plan Ports Policy 3 encourages protection of port priority use areas for marine terminals. 
The Project is also consistent with Bay Plan Water-related Industry Policy 4.a, which encourages 
efficient and limited use of waterfront land for industrial purposes, because the Project would re-
purpose existing equipment within the current footprint of the Refinery and would not require an 
expansion of refining facilities to new areas of the shoreline. Therefore, the continued use of the 
Refinery and Avon and Amorco MOTs for receipt, storage, distribution and manufacturing of 
fuels, albeit from renewable feedstock rather than petroleum, would be consistent with allowable 
land uses specified in applicable land use plans of the City, County and BCDC. 

County Code Chapter 84-63 requires a land use permit for specified development projects 
involving hazardous waste or hazardous material, based on a “hazard score.” The “hazard score” 
is determined based on specified factors, including if the development project will result in a new 
process unit, unless the process unit is otherwise exempt. Other input factors for determining the 
hazard score include the hazardous material being stored or handled, distance between the 
facility and the nearest sensitive receptor, size of the facility and transportation risk. As the 
Project includes the installation of new foundations and equipment units (e.g., pretreatment unit, 
hydrodeoxygenation units), a land use permit is required. 

Mitigation Measure: No mitigation would be required. 
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3.12 NOISE 
This section describes the existing noise environment of the Project Site and identifies potential 
noise receptors. Applicable regulations of the local community are also discussed, along with a 
brief description of the generation and characteristics of sound and how sound is measured. 

Key sources of data used in the analysis in this chapter include aerial views from Google Earth 
(July 2021), and figures presented in the Project Description, including: 

• Figure 2-3: Project Site Plan 
• Figure 2-5: Refinery Equipment Modification  

 Noise Concepts and Terminology 
Terminology 
This noise analysis relies on the following standard noise-related terms and principles. 

• Environmental noise: Environmental noise is defined as unwanted sound resulting from 
vibrations in the air. Excessive noise can cause annoyance and adverse health effects. 
Annoyance can include sleep disturbance and speech interference. It can also distract 
attention and make activities more difficult to perform (U.S. EPA 1978). 

• The range of pressures that create noise is broad. Noise is, therefore, measured on a 
logarithmic scale, expressed in decibels (dB). Noise is typically measured on the A-
weighted scale (dBA), which has been shown to provide a good correlation with human 
response to sound and is the most widely used descriptor for community noise 
assessments (Harris 1998). 

• To describe the time-varying character of environmental noise, various statistical noise 
descriptors are typically used. 

– Lmax: Lmax is the maximum noise level generated by a source at a specified distance. 

– Leq: Leq is the equivalent noise level over a specified period of time (i.e., 1 hour). It is 
a single value of sound that includes all of the varying sound energy in a given 
duration. 

– L90, L50 and L10: These are the A-weighted sound levels that are exceeded at the 
specified percentage of time. For example, L90 is the sound level exceeded 90 percent 
of the time and is often considered the background, or residual, noise level. Similarly, 
L10 is the sound level exceeded 10 percent of the time and is commonly used as a 
measurement of intrusive sounds such as aircraft overflight. 

– Ldn: Ldn, or day-night noise level, is the A-weighted sound level over a 24-hour 
period with an additional 10 dB penalty imposed on sounds that occur between 10:00 
p.m. and 7:00 a.m. 
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– CNEL: Community Noise Equivalent Level (CNEL) is similar to Ldn and is the A-
weighted sound level over a 24-hour period with an additional 10-dB penalty imposed 
on sounds that occur between 10:00 p.m. and 7:00 a.m., and a 5-dB penalty imposed 
on sounds that occur in the evening between 7:00 p.m. and 10:00 p.m. CNEL was 
developed in California for evaluating noise levels in residential communities. CNEL 
will always be higher than Ldn for the same location; therefore, it is appropriate and 
conservative to use CNEL when Ldn is not available or when comparing calculated 
noise to an Ldn threshold. 

General Noise Concepts 
Sound travels through the air as pressure waves caused by some type of vibration. In general, 
sound waves travel away from a noise source at ground level in a hemispherical pattern. The 
energy contained in a sound wave is spread over an increasing area as it travels away from the 
noise source. Typical A-weighted noise levels for various sound sources are summarized in 
Table 3.12-1, Typical A-weighted Sound Levels, below. 

The nature of dB scales is such that individual dB ratings for different noise sources cannot be 
added directly to give the sound level for the combined noise from all sources. Instead, the 
combined noise level produced by multiple noise sources is calculated using logarithmic 
summation. For example, if one source produces a noise level of 80 dBA, then two of the 
identical sources side by side would generate a combined noise level of 83 dBA, or an increase 
of only 3 dBA. 

People generally perceive a 10-dBA increase in a noise source as a doubling of loudness. Also, 
most people cannot detect differences of less than 2 dBA between noise levels of a similar 
nature, while most could probably perceive a change of approximately 5 dBA. When a new 
intruding sound is of a different nature than the background sound, such as a horn sounding in 
heavy vehicle traffic, most people can detect changes as low as 1 dBA. When distance is the only 
factor considered, sound levels from isolated point sources of noise are reduced by 
approximately 6 dBA for every doubling of distance. The following formula can also be used to 
determine noise reduction at any distance from an isolated point source: 

 Where:  L2 = L1 – (20 x log10(r2/r1)) 

  L1 is the noise level at reference distance (r1) 

L2 is the noise level at receptor distance (r2) 

When the noise source is on a continuous line, such as vehicle traffic on a highway, sound levels 
decrease by approximately 3 dBA for every doubling of distance.  

Noise levels can also be affected by several factors other than distance. Topographic features and 
structural barriers absorb, reflect and scatter sound waves and affect the reduction of noise levels. 
Atmospheric conditions (wind speed and direction, humidity and temperature) and the presence 
of dense vegetation can also affect the degree to which sound waves attenuate over distance. 
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Table 3.12-1: Typical A-weighted Sound Levels 
Sound Source Sound Level (dBA) Typical Human Response 

Carrier deck jet operation 140 Painfully loud 
Limit of amplified speech 130  
Jet takeoff (200 feet) 
Auto horn (3 feet) 120 Threshold of feeling and pain 

Jet takeoff (2,000 feet) 
Riveting machine 110 Very annoying 

Shout (0.5 feet) 
New York subway station 100  

Heavy truck (50 feet) 
Pneumatic drill (50 feet) 90 Hearing damage (8-hour 

exposure) 
Passenger train (100 feet) 
Helicopter (in flight, 500 feet) 
Freight train (50 feet) 

80 Annoying 

Freeway traffic (50 feet) 70 Intrusive 
Air conditioning unit (20 feet) 
Light auto traffic (50 feet) 60  

Normal speech (15 feet) 50 Quiet 
Living room 
Bedroom 
Library 

40  

Soft whisper 30 Very quiet 
Broadcasting studio 20  
 10 Just audible 
 0 Threshold of hearing 

Source: Compiled by TRC 
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3.12.1 Environmental Setting 
3.12.1.1 Regulatory and Policy Context 
Federal  
There are no federal laws, ordinances or regulations that directly affect the proposed Project with 
respect to noise or vibration. However, there are some federal standards that can be utilized for 
consideration of a broad range of noise and vibration issues, as listed below. 

The U.S. Department of Housing and Urban Development Noise Regulations (Title 24, Code of 
Federal Regulations, Part 51, Subpart B) identify sound levels that are compatible with 
residential land use. Sound levels not exceeding a 65-dBA Ldn are considered acceptable. Sound 
levels between 65-dBA Ldn and 75-dBA Ldn are normally unacceptable, unless noise-reduction 
measures are included to limit noise levels within residences to a 45-dBA Ldn or below. Sound 
levels exceeding a 75-dBA Ldn are unacceptable. 

The U.S. Environmental Protection Agency (U.S. EPA) has not promulgated standards or 
regulations for environmental noise. However, it has published a guideline that specifically 
addresses issues of community noise. This guideline, commonly referred to as the “EPA Levels 
Document” (U.S. EPA 1974), contains goals for noise levels affecting residential land use 
including an Ldn equal to or less than 55 dBA for outdoors and an Ldn equal to or less than45 
dBA for indoors. The agency is careful to stress that the recommendations contain a factor of 
safety and do not consider technical or economic feasibility issues and, therefore, should not be 
construed as standards or regulations. 

The Federal Transit Administration (FTA) has not promulgated standards or regulations for 
environmental noise by construction. However, it has published a guideline that specifically 
addresses issues of community noise. This guideline recommends that hourly sound levels of 90 
dBA at residential uses from construction noise, including pile driving, would be considered a 
significant impact (FTA 2006). The FTA guidelines also address vibration impacts. 

State  
The following potentially relevant State noise regulations have been identified: 

• California Department of Industrial Relations, California Occupational Safety and Health 
Administration (Title 8, California Code of Regulations, Sections 5095-5098) requires that 
all facility noise levels be limited to 85 dBA to protect worker safety. If workers frequent 
areas of the facility that exceed 85 dBA, then all aspects of a hearing conservation program 
must be implemented by the employer. 

• California Government Code (Section 65302(f)) requires local jurisdictions to prepare 
general plans that include land use and noise elements. 

Local  
Section 11 (Noise Element) of the Contra Costa County General Plan 2005-2020 establishes, in 
Policy 11-1, the acceptability of proposed new land uses within existing noise-impacted areas in 
accordance with the State of California General Plan Guidelines shown in Table 3.12-2, Noise 
Level/Land Use Compatibility, below. This table can also be used to determine if receptors 
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within a current land use area would be significantly impacted by a proposed new land use in the 
vicinity. The maximum exterior noise level considered to be “normally acceptable” for single-
family residential uses is 60-dBA Ldn, and noise levels of up to 70-dBA Ldn are considered to be 
“conditionally acceptable.” The maximum exterior noise level considered to be “normally 
acceptable,” without condition, for industrial uses is 70-dBA Ldn. This policy does not apply to 
temporary noise levels, such as from construction. 

Table 3.12-2: Noise Level/Land Use Compatibility 

 

Source: State of California Governor’s Office of Planning and Research 2017 
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Contra Costa County General Plan Noise Element Policy 11-8 states that construction activities 
shall be concentrated during the hours of the day that are not noise-sensitive for adjacent land 
uses and should be commissioned to occur during normal work hours of the day to provide 
relative quiet during the more sensitive evening and early morning periods.  

The City of Martinez Municipal Code (City of Martinez 2021) provides an acceptable standard 
of 60 dB Ldn for exterior noise (Section 8.34.020) and generally restricts operation of 
construction equipment to the hours from 7:00 a.m. to 7:00 p.m. on weekdays and from 9:00 
a.m. to 5:00 p.m. on weekends and holidays (Section 8.34.030).  

3.12.2 Existing Conditions 
The Marathon Refinery is located along the Carquinez Strait east of the Benicia-Martinez 
Bridge. Nearby industrial facilities include the PBF Energy, Martinez Refining Company 
Refinery and the TransMontaigne Terminal (formerly Plains Terminal) to the west. Noise in the 
vicinity of the Project Site Project area is derived primarily from the mobile sources associated 
with the Benicia Bridge and Interstate Highway 680 (road traffic, railroad) and strait (vessel 
traffic). Secondary noise sources include industrial activities at the Marathon Refinery, as well as 
the TransMontaigne Terminal and the PBF Energy, Martinez Refining Company Refinery. 

There is one sensitive receptor, the Floyd I. Marchus School, located approximately 0.5 miles 
south of the Refinery property’s southern boundary but approximately 1.5 miles or further 
from any proposed areas of Project construction within the Project Site. There are no other 
sensitive receptors or sensitive land uses (e.g., hospitals, schools, nursing homes) located near 
the Project area. The nearest residences to the Refinery or Avon Marine Oil Terminal are located 
to the southwest of the Refinery along Blum Road and to the west along Donna Drive and Irene 
Drive, in the Vine Hill area of unincorporated Contra Costa County. These residences are 
approximately 0.8 miles or farther from the closest area of Project construction at Tank 867 
within the Project Site. Residences in the City of Martinez and southwest of the Amorco Marine 
Oil Terminal are approximately 0.9 miles or further from the areas of construction on and 
adjacent to the wharf at that terminal. 

 Section 11 (Figure 11-5C) of the Noise Element of the Contra Costa County General Plan 
(CCC 2010) indicates that the residences near the Refinery are currently in an area impacted by 
noise primarily from Interstate Highway 680 (I-680) with an ambient noise level of 
approximately 65-dBA Ldn. Previous noise monitoring conducted in the Project area has included 
noise readings on Blum View Drive, about 300 feet from I-680. These noise readings indicated 
an Leq of 52 dB and an Ldn of 55 dB (City of Martinez 2015). 

The Noise Element of the County General Plan indicates that Community Noise Exposure 
Levels at or below 75 dB Ldn are categorized as “Normally Acceptable” for industrial land uses. 
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3.12.3 Impact Analysis 
3.12.3.1 Methodology for Impact Analysis 
Environmental impacts are discussed in this section relative to the receptors nearest to the Project 
Site. 

3.12.3.2 Significance Criteria 
For the purposes of this analysis, the Project was considered to have a significant noise impact 
requiring mitigation if: 

• The Project would result in generation of a substantial temporary or permanent increase 
in ambient noise levels in the vicinity of the Project in excess of standards established in 
the local general plan or noise ordinance, or applicable standards of other agencies;  

• The Project would result in generation of excessive groundborne vibration or 
groundborne noise levels or  

• The Project Site is located within the vicinity of a private airstrip or an airport land use 
plan or, where such a plan has not been adopted, within 2 miles of a public airport or 
public use airport, and it would expose people residing or working in the Project area to 
excessive noise levels.  

3.12.4 Impacts and Mitigation Measures 
Construction-related Impacts 

Impact NOI-1: Generation of a substantial temporary increase in ambient noise levels 
in the vicinity of the project in excess of standards established in the local general plan 
or noise ordinance, or applicable standards of other agencies. (Less than Significant) 

The Martinez Renewable Fuels Project Noise Technical Analysis (Marathon 2021) provides an 
analysis and description of construction noise from the proposed Project, and concludes the 
following: 

Noise from construction equipment associated with the project at the closest 
residential area is expected to be about 40-41 dBA, or less than existing ambient 
noise levels. Ambient noise levels at the closest residential area are estimated to 
be Leq of 52 decibels and a day/night average sound level (Ldn) of 55 decibels 
(City of Martinez, 2015). The addition of the construction noise would not result 
in an increase in noise at the closest residential area. Most of the construction 
noise sources will be located near ground level, so the noise levels are expected 
to attenuate further than analyzed herein. Noise attenuation due to existing 
structures or topography has not been included in the analysis. Based on the 
above evaluation of noise from construction equipment, noise levels at the closest 
residential area are not expected to increase during construction activities and 
would be much less than 3 dBA. 

Policy 11-8 of the Contra Costa County General Plan Noise Element established that 
construction activities shall be concentrated during the hours of the day that are not noise-
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sensitive for adjacent land uses and should be commissioned to occur during normal work hours 
of the day to provide relative quiet during the more sensitive evening and early morning periods. 
This policy is also consistent with the defined working hours restrictions in the City of Martinez 
Municipal Code. 

Since the Contra Costa County General Plan does not provide a numeric standard related to 
increases in ambient community noise due to construction, and the Project noise increases in 
residential areas are expected to be less than 3 dBA, any temporary increases in ambient noise 
levels in the vicinity of the Project area would be less than significant. Additionally, standard 
work-hour conditions of approval would limit construction activities to Monday through Friday, 
from 8:00 a.m. to 5:00 p.m. and limit transport of heavy equipment and trucks to Monday 
through Friday, from 9:00 a.m. to 4:00 p.m.  

Mitigation Measure: No mitigation would be required. 

Impact NOI-2: Generation of excessive temporary groundborne vibration or 
groundborne noise levels. (Less than Significant) 

Construction of the Project has the potential for generating groundborne vibration and noise due 
to heavy construction equipment and large truck traffic. The types of construction equipment to 
be used include but are not limited to trucks, cranes, forklifts, air compressors, generators, 
excavators, scrapers, backhoes, front end loaders and welding machines (Marathon 2021). 
Impact or vibratory pile driving, which has a greater potential to generate groundborne vibration 
and noise are not proposed for construction of the Project (ALG and Barr 2021). Both the current 
land use within the Project Site and other surrounding industrial land uses also generate 
groundborne vibration and noise in the Project area that is characteristically similar to that of 
standard construction equipment. Due to the temporary nature of the groundborne noise and 
vibration generated by construction equipment proposed for the Project, the existing 
groundborne vibration and noise generated by industrial uses in the Project area, and the relative 
distance of more than 0.75 miles from the areas of construction within the Project Site to the 
sensitive receptor and residences, the potential for construction of the Project to generate 
groundborne vibration and noise in excess of current conditions would be less than significant. 

Mitigation Measure: No mitigation would be required. 

Operational Impacts 
Impact NOI-3: Generation of a substantial permanent increase in ambient noise levels 
in the vicinity of the project in excess of standards established in the local general plan 
or noise ordinance, or applicable standards of other agencies. (Less than Significant) 

The Martinez Renewable Fuels Project Noise Technical Analysis (Marathon 2021) provides an 
analysis and description of operational noise from the proposed Project, and concludes the 
following: 

Once constructed, the project is not expected to produce noise in excess of current 
operations. The proposed project is expected to result in a reduction in operating 
processing units at the Refinery, which are also noise sources, including the 



Section 3.12 Noise 

Martinez Renewable Fuels Project  October 2021 
Draft Environmental Impact Report 3.12-9 

Crude Units, No. 4 HDS Unit, Alkylation Unit, No. 4 Gas Plant, Catalytic 
Reformer, No. 3 Reformer, Sulfur Recovery Unit, Benzene Saturation Unit, Fluid 
Catalytic Cracking Unit, Boilers #6 and #7, and #1 and #2 Feed Prep (Vacuum) 
Units. The shutdown of existing units results in the operation of fewer units, 
boilers, vessels, towers, columns, fugitive emissions and other similar equipment, 
generally reducing the overall noise associated with the operation of the Martinez 
Facility. (The) proposed project will result in the shutdown of 12 existing 
processing units, plus two additional boilers. The proposed project will result in 
the construction of two new processing units (the Pretreatment Unit and Stage 1 
Wastewater Treatment Unit) and one thermal oxidizer. Therefore, the number of 
operating processing units and the related noise sources will substantially 
decrease. Because the project will result in fewer operating units and noise 
sources, the overall noise at the facility is expected to be reduced. 

The estimated noise levels during operation of the various new and existing units 
are expected to be an average of about 80 dBA at 50 feet from the center of the 
unit. The project site is located in a heavy industrial area and is surrounded by 
heavy industrial uses. Using an estimated six dBA reduction for every doubling 
distance, the noise levels would drop off to about 62 dBA or less at about 400 feet 
from the sources for the proposed project. The closest residential area is over one 
mile (5,280 feet) from the project site. Noise from operation of equipment 
associated with the project at the closest residential area is expected to be about 
40-41 dBA, or less than existing ambient noise levels. Ambient noise levels at the 
closest residential area are estimated to be Leq of 52 and a day/night average 
sound level (Ldn) of 55 decibels (City of Martinez, 2015). 

Policy 11-1 of the Contra Costa County General Plan Noise Element establishes that the 
maximum unconditional day-night level (Ldn) for an industrial land use is 70 dBA (A-weighted 
sound level), while the City of Martinez Municipal Code (City of Martinez 2021) provides an 
acceptable standard of 60 dB Ldn for exterior noise. 

Because ambient noise levels are already below the City of Martinez standard at residences 
closest to the Project area, and the Project would generally produce less noise than under current 
conditions, the Project would not increase ambient noise levels for sensitive and residential 
receptors in the vicinity of the Project area and permanent noise increases would be less than 
significant. 

Mitigation Measure: No mitigation would be required. 

Impact NOI-4: Generation of excessive permanent groundborne vibration or 
groundborne noise levels. (Less than Significant) 

Both the current land use within the Project Site and other surrounding industrial land uses 
generate groundborne vibration and noise in the Project area. Groundborne vibration and noise 
from the Project would be similar to that of the existing land use within the Project Site. Due to 
the existing groundborne vibration and noise generated by the industrial uses in the Project area, 
and the relative distance of more than 0.75 miles from the Project areas of construction to 
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residences, the potential for the Project to generate groundborne vibration and noise in excess of 
current conditions is less than significant. 

Mitigation Measure: No mitigation would be required. 

Construction and Operational Impacts 
Impact NOI-5: The Project Site is located within the vicinity of a private airstrip or an 
airport land use plan or, where such a plan has not been adopted, within two miles of a 
public airport or public use airport, and it would expose people residing or working in 
the project area to excessive noise levels. (Less than Significant) 

Exhibits 5D through 5G of the Contra Costa County Airport Land Use Compatibility Plan 
illustrate the noise contours associated with Buchanan Field Airport activity in 1999, as well as 
projected noise contours for future activity anticipated at the airport. The exhibits detail the 
surrounding properties that are, or will be, impacted by noise levels of 55 dB CNEL, or more. 
Some portions of the proposed Project modifications fall within the 55 dB CNEL contours for 
the current (as of 1999) airport activities. Since the Project, and the associated modifications, 
would not change levels of airport-related noise exposure for people working within the 
proposed Project area, exposure to excessive airport noise is less than significant. 

Mitigation Measure: No mitigation would be required. 
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3.13 PUBLIC SERVICES 
This section describes the potential environmental impacts of the Project on standards and 
performance objectives for public services, including community, safety and emergency 
response facilities. Key sources of data used to assess the potential environmental impacts of the 
Project on public services include local general plans and municipal service reviews conducted 
by the Contra Costa Local Agency Formation Commission. 

3.13.1 Environmental Setting 
3.13.1.1 Regulatory and Policy Context 
Federal  
There are no federal regulations or policies that pertain to public services and that are applicable 
to the Project.  

State  
There are no state regulations or policies that pertain to public services and that are applicable to 
the Project. 

Local  
Contra Costa County 
Contra Costa County’s (the County’s) goals and policies for provision of public services are 
encompassed in Chapter 7, Public Facilities/Services Element of the Contra Costa County 
General Plan 2005-2020. Goals and policies address the County’s objectives for utilities, flood 
control, waste management and human services. Project-relevant goals and policies specific to 
emergency response, schools and parks and other public facilities as discussed in this chapter are 
summarized below: 

Policy 7-58 Sheriff patrol beats shall be configured to assure minimum response times and 
efficient use of resources. 

Policy 7-62 The County shall strive to reach a maximum running time of 3 minutes and/or 
1.5 miles from the first-due station, and a minimum of 3 firefighters to be 
maintained in all central business district (CBD), urban and suburban areas. 
(These areas are defined in Section 4). 

Policy 7-72 Special fire protection measures shall be required in high risk uses (e.g., mid-
rise and high-rise buildings, and those developments in which hazardous 
materials are used and/or stored) as conditions of approval or else be available 
by the district prior to approval. 

Policy 7-79 Local fire agencies shall be encouraged to identify and monitor uses involving 
the handling and storage of hazardous materials. 

Policy 7-136 The environmental review process shall be utilized to monitor the ability of 
area schools to serve development. 
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Policy 9-32 Major park lands shall be reserved to ensure that the present and future needs 
of the county's residents will be met and to preserve areas of natural beauty or 
historical interest for future generations. Apply the parks and recreation 
performance standards in the Growth Management Element. 

Policy 9-35 Regional-scale public access to scenic areas on the waterfront shall be 
protected and developed, and water-related recreation, such as fishing, boating, 
and picnicking, shall be provided. 

In addition to the policies listed above, the Growth Management Element of the General Plan 
includes standards for neighborhood parks, with a goal to acquire and maintain 3 acres of 
parkland per 1,000 County residents. 

City of Martinez 
Policies pertaining to public services can be found in the City of Martinez General Plan. 
Although quantified standards for public services are not specified in the General Plan, detailed 
policies pertaining to park and recreational facilities are contained in Chapter 23. These policies 
in the General Plan support the City’s overarching goal to establish a comprehensive park system 
with diverse forms of recreation in a variety of facilities available to all residents. 

3.13.2 Existing Conditions 
Schools 
There are 18 school districts and one community college district in the Contra Costa County. The 
unincorporated area surrounding the Refinery and Avon Marine Oil Terminal (MOT) is served 
within the boundary of the Mt. Diablo Unified School District (MDUSD), while the incorporated 
lands including the Amorco MOT are within the Martinez Unified School District (MUSD). The 
public school nearest to the Refinery or either of the MOTs is the Floyd I. Marchus School 
operated under the Contra Costa County Office of Education and located at 2900 Avon Avenue 
in Concord, just over 0.5 mile south of the south entrance gate of the Refinery at Solano Avenue. 

Parks and Recreational Facilities 
Recreational facilities proximate to the Project Site include publicly-owned and publicly-
accessible parks and open spaces, as well as privately-owned lands on the Refinery property. Just 
east of the Refinery and Avon MOT are several hundred acres of undeveloped marshlands that 
include the Point Edith Wildlife Preserve, a 761-acre tidal area accessible to the public for 
wildlife viewing and hunting. The Preserve is managed by the California Department of Fish and 
Wildlife and located north of the Refinery’s on-site marshlands. The closest Martinez City-
owned park to the Amorco MOT is Waterfront Park, located approximately 2,500 feet west of 
the property line of the terminal. Approximately 76 acres at the southern end of the Project Site 
is developed with a complex of recreational baseball, softball and soccer fields that are used by 
local sports clubs and teams but are part of the property owned by Marathon. 

Emergency Response 
Fire protection and emergency medical services within the incorporated and unincorporated 
areas surrounding and including a portion of the Project Site are provided by the Contra Costa 
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County Fire Protection District (CCCFPD). The two CCCFPD stations closest to the Refinery 
and two MOTs are located at 521 Jones Street (Station 14) and 209 Center Avenue (Station 9). 
The Refinery maintains internal fire response operations and on-site fire suppression systems. 
Permitting authority for the majority of the Project Site falls under the Office of the State Fire 
Marshal. 

The Refinery maintains its own private security staff and security infrastructure for day-to-day 
Site security needs. Public safety services for the Refinery and two terminals are and would 
continue to be provided by the County Sheriff’s Department, the Martinez Police Department 
and the California Highway Patrol. Police protections services within the City of Martinez are 
provided by the Martinez Police Department (MPD). As of 2020, the MPD included 33 sworn 
officers and four vacant positions. (Martinez Police Department 2020). 

3.13.3 Impact Analysis 
3.13.3.1 Significance Criteria 
For the purposes of this analysis, the Project was considered to have a significant impact to 
public services if the Project would result in substantial adverse physical impacts associated with 
the provision of new or physically altered governmental facilities, need for new or physically 
altered governmental facilities, the construction of which could cause significant environmental 
impacts, in order to maintain acceptable service ratios, response times or other performance 
objectives for any of the following public services: 

• Fire protection 
• Police protection 
• Schools 
• Parks 
• Other public facilities 

 

3.13.4 Impacts and Mitigation Measures 
Construction and Operational Impacts 
Because public services district boundaries and service needs would not be affected differently 
by construction or operation of the Project, potential construction and operational impacts of the 
Project are discussed here together. 

Impact PUB-1: Substantial adverse physical impacts associated with the need or 
provision of new or physically altered governmental facilities, the construction of which 
could cause significant environmental impacts, in order to maintain acceptable service 
ratios, response times or other performance objectives for fire protection. (Less than 
Significant) 

Refinery operators maintain internal fire response teams and systems for the developed areas of 
the Refinery. On-site fire suppression systems include fire pumps, foam systems, firefighting 
engines and trucks, and fire hydrants spaced 200 feet apart in refining process areas and tank 
farms (Marathon 2021). As a supplemental fire protection resource, the Refinery and other Bay 
Area refineries and industrial facilities are members of the Petrochemical Mutual Aid 
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Organization. Still, CCCFPD has in prior years been called to respond to incidents at the 
Refinery (LAFCO 2016).  

A portion of the Project Site, approximately 400 acres of undeveloped grass lands and the 
Hastings Slough north and northeast of the on-site recreational fields, are within the service area 
of the CCCFPD (LAFCO 2016). The two CCCFPD stations closest to the Refinery and two 
MOTs are located at 521 Jones Street (Station 14) and 209 Center Avenue (Station 9). The 
closest operating fire station to the Project Site is Contra Costa Fire Station 9, located at 209 
Center Avenue in the unincorporated community of Pacheco, approximately 1.6 miles southwest 
of the Refinery. As the Project would not introduce a new fuel production use to the property and 
would result in decreased fuel production, and with maintenance of existing on-Site fire 
suppression systems, significant increases in demands for fire response service from CCCFPD 
are not anticipated. 

The CCCFPD has had an opportunity to review and comment on the Project. Their comments 
acknowledge that the entirety of the Project Site is not within CCCFPD boundaries and 
recommend that the Refinery and Avon MOT be annexed into the CCCFPD. Their comments 
also recommend that under the Project, the Refinery maintain its existing on-site fire suppression 
equipment as well as its membership in the Petrochemical Mutual Aid Organization. There has 
been no indication from the CCCFPD that altered or new fire protection facilities would be 
necessary to accommodate the proposed Project. While the CCCFPD recommends conditions of 
approval of the Project as summarized above, these recommended conditions address 
jurisdictional boundary changes and maintenance of the Refinery operators’ current practices and 
would not result in physical changes to the environment, as would occur with construction of a 
new or expanded station. Therefore, this impact would be less than significant. 

Mitigation Measure: No mitigation would be required. 

Impact PUB-2: Substantial adverse physical impacts associated with the need or 
provision of new or physically altered governmental facilities, the construction of which 
could cause significant environmental impacts, in order to maintain acceptable service 
ratios, response times or other performance objectives for police protection. (Less than 
Significant) 

As noted in the most recent Municipal Service Review for Law Enforcement Services, increased 
service demands for law enforcement correlates with population growth (LAFCO 2011), The 
proposed Project does not include a residential element that would result in a substantial 
population increase within the County. Work activities within the Project area would not pose a 
substantial risk to the County’s ability to maintain the General Plan standard of having 155 
square feet of Sheriff station area and support facilities for every 1,000 members of the 
population. Private on-site security services already in place at the Refinery would be maintained 
with the Project and would reduce demand for public safety services. This impact would be less 
than significant. 

Mitigation Measure: No mitigation would be required. 
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Impact PUB-3: Substantial adverse physical impacts associated with the need or 
provision of new or physically altered governmental facilities, the construction of which 
could cause significant environmental impacts, in order to maintain acceptable service 
ratios or other performance objectives for schools. (Less than Significant) 

The Refinery and Amorco MOT fall within the boundaries of the MDUSD and MUSD, 
respectively. Government Code Section 65995 et seq. and Education Code Section 17620 et seq. 
authorize school districts to levy fees on new development to fund school facilities necessary to 
accommodate students from new development. As of May 2020, MDUSD and MUSD levy a 
commercial-industrial fee of $0.66 per square foot of new development. If it is determined that 
the new equipment proposed with the Project constitutes new industrial development, then the 
Project proponent would be required to pay the requisite school impact fees prior to receiving a 
building permit for the Project. In accordance with Government Code Subsection 65995(e), 
payment of school impact fees is considered mitigation for a development’s potential impacts, 
and no additional mitigation can be required.  

Because the Project is an industrial project and not a residential development, and because 
Refinery employment would decrease with the Project, the Project is not anticipated to result in 
an increase in population that would correspondingly increase demands on public schools. Thus, 
the Project is anticipated to generate a need for new or expanded school facilities, campuses or 
classrooms, and its impact would be less than significant. Payment of any requisite impact fees 
to the MDUSD and MUSD, as applicable for new industrial construction, would further reduce 
the Project’s less than significant impacts to schools. 

Mitigation Measure: No mitigation would be required. 

Impact PUB-4: Substantial adverse physical impacts associated with the need or 
provision of new or physically altered governmental facilities, the construction of which 
could cause significant environmental impacts, in order to maintain acceptable service 
ratios or other performance objectives for parks or other public facilities. (Less than 
Significant) 

The proposed Project is not a residential development and thus, would not induce a significant 
population increase within the County. Therefore, the proposed Project would not pose a 
significant risk for the County being unable to maintain its General Plan standard of 3 acres of 
neighborhood parks per 1,000 County residents. In addition, the Project would not increase the 
number of employees within the County that would significantly increase the use of existing 
parks and recreational areas, or that would require expansion of existing or the construction of 
new facilities. Rather, employment is anticipated to decrease with the reduced throughput and 
production levels proposed with the Project. The potential for the proposed project resulting in 
substantial adverse physical impacts associated with the expansion of existing or construction of 
new parks is less than significant. It is further noted that existing athletic fields on the Refinery 
property would remain with the Project and would continue to be accessible to community sports 
clubs and leagues as recreational amenities, and the Project would result in no changes to the 
Point Edith Wildlife Reserve located outside the Marathon property boundaries. 
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Other public services such as libraries, senior centers and community centers would not be 
substantially affected by the Project because the Project does not include addition of new 
residential units that would increase the local population and thereby trigger increased demand 
for such services. Therefore, the potential for the Project to substantially adversely affect other 
public facilities would be less than significant. 

Mitigation Measure: No mitigation would be required. 
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3.14 TRANSPORTATION 
This section describes the existing transportation network in the vicinity of the Refinery and 
Avon and Amorco Marine Oil Terminals (MOTs) and the proposed Project’s potential impacts to 
the roads, automobile and non-automobile transportation modes and vehicle miles traveled 
(VMT). Key sources of information for this section include local and regional transportation 
planning documents, aerial photography of the Project Site and surrounding street network, and 
transit system plans and maps available online. 

3.14.1 Environmental Setting 
3.14.1.1 Regulatory and Policy Context 
Interstate highways, state routes and bridges are governed by the Federal Highway 
Administration and California Department of Transportation. County roads are governed by 
Contra Costa County (the County) and other local streets and highways are governed by local 
cities. In all cases, specific standards apply with respect to the planning, design and operation of 
roadways and intersections. Not all governing agencies impose the same criteria (e.g., cross 
sections and rights-of-way for the same street may differ from jurisdiction to jurisdiction). Rail 
facilities are regulated in the state by the California Public Utilities Commission (CPUC). Train 
operations are also subject to CPUC guidelines. The design and operation of railroad grade 
crossings are subject to Federal Railroad Administration guidelines. Numerous other federal 
agencies also have regulatory authority over rail transportation. 

Federal  
Title 23 U.S. Code – Highways 
Section 103 of Title 23 U.S. Code establishes the federal and interstate highway system 
consisting of highway routes that serve to support commerce and connect major population 
centers, ports, points of entry and travel destinations. Section 116 of Title 23 U.S. Code assigns 
the duty to maintain federal highways and routes to state departments of transportation. 

In accordance with Section 134 of Title 23 U.S. Code, a metropolitan planning organization 
(MPO) must be designated for each urbanized area with a population exceeding 50,000 people. 
MPOs are charged with developing long-range transportation plans and improvement programs 
for various modes of transportation, in coordination with state transportation agencies and public 
transportation operators, on 4- or 5-year cycles. Compliance with the federal statute makes 
MPOs eligible for receipt of federal transportation funds. 

State 
Senate Bill 375 (Steinberg) 
California Government Code Section 65080, as amended in 2008 by Senate Bill 375 (Steinberg), 
requires regional transportation planning agencies in the state to “prepare and adopted a regional 
transportation plan directed at achieving a coordinated and balanced regional transportation 
system.” The statute further directs that the Regional Transportation Plan (RTP) address multiple 
modes of transportation, including transportation of goods and people by automobile, railroad, 
water, bicycle, pedestrian, mass transit, water and air. The RTP must also address equity in 
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transportation and include a sustainable community strategy (SCS) that outlines land uses, 
identifies areas for housing future regional population and specifies transportation network 
improvements that align with regional needs. The RTP describes a forecasted development 
pattern that would have the effect of achieving state-legislated goals for reductions in greenhouse 
gas emissions from light trucks and automobiles, including but not limited to the Governor’s 
Executive Order S-3-05, which sets a greenhouse gas emission reduction target of 80 percent 
below 1990 levels by 2050. 

Senate Bill 743 (Steinberg) 
Approved by the Governor in 2013, Senate Bill 743 (Steinberg) directs a change in 
transportation impact analysis conducted under CEQA, wherein transportation impacts of a 
project are evaluated using the metric of VMT rather than level of service (LOS). LOS is a 
method of describing how much relative delay an automobile driver experiences on a street 
segment or at an intersection. LOS is described using a letter grade of LOS A through LOS F, 
where LOS A indicates free-flowing traffic with minimal delays, and LOS F indicates severe 
congestion. By contrast, VMT accounts for the number of trips generated by a project multiplied 
by the length in miles of each trip. The intent of the legislation is to reduce greenhouse gas 
emissions from automobile use by reducing the length or number of automobile trips. 

California Department of Transportation 
Pursuant to Article 3 of California Streets and Highways Code, the Department of Transportation 
(Caltrans) controls and is responsible for state highway right-of-way acquisition, construction 
and maintenance, including repair of highway facilities (e.g., pavement, bridges, signage), litter 
abatement, deicing, and installation and upkeep of lighting, landscaping and transit amenities 
within state highway rights-of-way. Caltrans also issues federal grant funds for transportation 
projects to regional and local agency projects and conducts long-range planning efforts aimed at 
reducing single-occupant vehicle trips and increasing use of alternative transportation modes. 

Caltrans’ guidance for analysis of projects’ impacts on state facilities pursuant to CEQA and 
Senate Bill 743 is consistent with the technical guidance offered by the State Office of Planning 
and Research (OPR) in its “Technical Advisory on Evaluating Transportation Impacts in CEQA” 
(December 2018), which suggests that a development project would have a potentially 
significant VMT impact if it did not reduce VMT by 15 or more percent below the per capita 
average for the region in which the project is located. OPR’s technical advisory includes a 
screening criterion of 110 new vehicle trips, below which a project would not be anticipated to 
have a significant transportation impact and no further study would be needed. The technical 
advisory provides no direct guidance for short-term projects or transportation impacts resulting 
from construction. Under the technical guidance, lead agencies may decide whether or how to 
include trips from heavy duty trucks in their analyses. 

Local  
TRANSPAC (Transportation Partnership and Cooperation), Central County Action Plan for 
Routes of Regional Significance 
Consistent with the state’s guidelines, the County’s Transportation Analysis Guidelines (June 
2020) includes screening criteria for VMT (110 new daily vehicle trips, transit-proximate 
development and small residential or commercial projects), below which a project would not be 
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considered to have a significant transportation impact. For office, industrial and institutional 
projects that do not meet screening criteria, the Project would have a potentially significant 
transportation impact if it could not be demonstrated that the Project would not achieve VMT of 
15 or more percent below the Bay Area average commute VMT per employee. 

City of Martinez 
The Circulation Element of the Martinez General Plan was last updated in 1992. It describes the 
transportation network existing at the time of that update, including automobiles, transit, bicycle, 
rail and goods movement. In the vicinity of the Amorco MOT, Marina Vista Avenue is 
designated as a truck route, and its current design (raised median, bike lanes) is consistent with 
the design for Minor Arterials (Circulation Element, page 38). The Circulation Element identifies 
a proposed trail (Bay Trail-Martinez Shoreline Segment) along the Carquinez Strait, which 
would cross the Amorco MOT near the shoreline. Goals and policies in the City’s Circulation 
Element are intended to support multiple travel modes and adequate capacity of roadways. 

3.14.2 Existing Conditions 
Roadway Network 
Regional access to and from the Refinery and MOTs is provided by state and interstate freeways 
in the area. Local roadway configurations are depicted in Figure 3.14-1: Local Street Network, 
below. 

• State Route 4 is a state-managed, east-west freeway extends through the Project vicinity, 
south of the Project Site and 500 feet south of the Refinery’s southern boundary. State 
Route 4 currently has two travel lanes in each direction but is under construction to be 
widened to add one lane in each direction. On-ramps to and off-ramps from State Route 4 
are just southeast of the Refinery’s Solano Avenue entrance. 
 

• Interstate Highway 680 is a north-south freeway that extends through the Project 
vicinity approximately 2 miles west of the Refinery’s western property line. In the 
vicinity of the Project, Interstate Highway 680 has four lanes in each direction. On-ramps 
to and off-ramps from Interstate 680 are on Waterfront Road at signalized intersections 
approximately 2 miles west of the Refinery and approximately 0.4 miles southeast of the 
Amorco Tank Farm. Interstate Highway 680 crosses the State Route 4 right-of-way at an 
interchange located approximately 1 mile southwest of the Refinery. 

The local street network of City- and County-maintained roads in the vicinity of the Project Site 
includes Solano Way, Imhoff Drive/Arnold Industrial Way and Waterfront Road/Marina Vista 
Avenue.  

• Solano Way is a four-lane, north-south roadway extending northward from the City of 
Concord toward the Refinery’s southern boundary. As the roadway extends northward, 
approaching and extending into the Refinery, where it becomes a private road, it narrows to 
two lanes with one travel lane in each direction. The roadway has striped shoulders that are 
not striped as bicycle lanes but could be used by bicyclists. There is a continuous sidewalk 
on the east side of the roadway before the roadway becomes private at the Refinery 
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entrance. The sidewalk provides a connection to the Via Delta De Anza Trail that intersects 
Solano Way approximately 0.35 miles south of the Refinery’s southern entrance.  
 

• Imhoff Drive/Arnold Industrial Way intersects Solano Way at a signalized intersection 
just south of the Refinery. West of Solano Way, the roadway is called Imhoff Drive, and 
east of Solano Way in the City of Concord, the roadway is called Arnold Industrial Way. 
Imhoff Drive/Arnold Industrial Way extends in an east-west direction just south of the 
Refinery, has one travel lane in each direction, and provides the connection between Solano 
Way and the signal-controlled on-ramps and off-ramps of State Route 4 at Arnold 
Industrial Way. Imhoff Drive/Arnold Industrial Way is a Class 3 bicycle route (bicyclists 
and automobiles share the right-of-way) with striped narrow shoulders that can be used for 
bicycle travel. The street has no sidewalks in the vicinity of the Refinery. 
 

• Waterfront Road is a two-lane, east-west roadway extending from the City of Martinez 
and Interstate Highway 680, eastward toward the Refinery. It does not have sidewalks or 
striped bicycle lanes, though it has narrow shoulders that are asphalt-paved in some 
locations and gravel-paved in others. Waterfront Road provides the approximately 2-mile 
connection between Interstate Highway 680 and the Refinery. From the Refinery’s eastern 
boundary, Waterfront Road continues as a private road within the Refinery premises.  
 

• West of Interstate Highway 680, Waterfront Road is Marina Vista Avenue. Marina Vista 
Avenue has one automobile travel lane in each direction, striped bicycle lanes on both sides 
of the street and a monolithic sidewalk on the south side adjacent to the westbound lane. 
Marina Vista Avenue provides the connection between the Amorco Tank Farm and MOT 
and the on-ramps and off-ramps of Interstate Highway 680. 

Waterfront Road was closed at Hastings Slough in the early 1990s to enhance security at the 
Military Ocean Terminal Concord (formerly known as the Naval Weapons Station [NWS] 
Concord). At the same time, Port Chicago Highway was closed at Clyde and at West Pittsburg. 
All vehicular traffic to/from Pittsburg and Clyde on Waterfront Road ceased. Following 
increased security implemented by NWS Concord, the Refinery purchased Solano Way, and 
made access through the Refinery a private road from Arnold Industrial Way to Waterfront 
Road. Access was closed to public use and security gates were installed.  

Trucks and employee and visitor vehicles access the Refinery can use both the Refinery’s North 
Gate on Waterfront Road and its South Gate on Solano Way. Approximately 90 to 95 percent of 
vehicular traffic uses two gates located on/near Solano Way, at the south end of the Site. The 
gate located on Solano Way is used for trucks and heavy equipment. A third gate, accessed just 
east of Solano Way, is used by Refinery employees, other tenants operating on the private road, 
contractors, consultants and other visitors, and requires vehicles to turn north onto Solano Way. 
All three access points to the Refinery are staffed by security personnel.  
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Transit 
The Bay Area Rapid Transit District (BART) system provides regional light rail passenger 
transit services between San Francisco and communities in the East and South San Francisco 
Bay Area. A BART station is located in the North Concord/Martinez area approximately 2.5 
miles south east of the Refinery Facility.  

Heavy rail transportation service is provided in the area and region by Amtrak. The nearest 
station is in downtown Martinez, approximately 3.4 miles west of the Refinery. Trains stopping 
at the Martinez station continue on to destinations in northern California, Oregon and 
Washington and as far east as Chicago. Capital Corridor trains provide commuter travel to 
stations between the cities of Sacramento and San Jose, and Amtrak bus service offers fixed 
route regional transportation from the station to Solano, Napa and Sonoma counties to the north.  

The Central Contra Costa Transit Authority (CCCTA) operates the County Connection bus 
system, which provides fixed-route and paratransit bus service for communities in Central 
Contra Costa County. There is no bus service proximate to the Amorco MOT. Bus routes 
currently in operation in the vicinity of the Refinery include County Connection Route 17 and 
27. Express Route 99X runs along Imhoff Drive/Arnold Industrial Way and provides 
connections to the Martinez Amtrak Station and North Concord BART Station but does not stop 
within the vicinity of the Refinery. 

• Route 17 operates weekdays between 6:15 a.m. and 7:00 a.m. on 30-minute headways 
during peak commute times and 60-minute headways during other times of day. Route 17 
provides connections to the John Muir Concord Medical Center, Concord BART Station 
and North Concord BART Station. In the vicinity of the Refinery, Route 17 buses stop 
near the intersection of Solano Way and Marsh Drive approximately 0.25 miles south of 
the Solano Way entrance to the Refinery. 
 

• Route 27 operates weekdays with limited service of two morning trips between 8:00 a.m. 
and 9:00 a.m. and one afternoon trip between 2:45 p.m. and 3:15 p.m. Route 27 provides 
connection to the North Concord BART Station. In the vicinity of the Refinery, Route 17 
buses stop near the intersection of Arnold Industrial Way and Laura Alice Way, 
approximately 0.35 miles east of the Solano Way entrance to the Refinery. 

Railroad Lines 
Two railroad lines run through the Refinery property: the Union Pacific Railroad (UPRR) line, 
which runs in an east-west direction through the Refinery parallel to Waterfront Road, and the 
BNSF Railway line, which also runs in an east-west direction through the Refinery, roughly 
parallel to and north of Monsanto Way, an on-site private roadway. The UPRR tracks carry 
freight and Amtrak San Joaquin passenger trains from the San Francisco Bay Area to Bakersfield 
(10 trains per day), following the southern shore of the Carquinez Strait. The Refinery has 
several railroad spurs connecting to these tracks. Railroad traffic and switching of Refinery 
railcars can temporarily block internal Refinery access of vehicular traffic to the Avon Terminal 
on Waterfront Road and/or Solano Way. 
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3.14.3 Impact Analysis 
3.14.3.1 Methodology and Assumptions 
The analysis of transportation impacts of the proposed Project evaluates the average 5-year 
baseline period transportation and operational conditions against the transportation and 
operational conditions of the proposed Project. Baseline data primarily consists of vehicle trips 
by workers and goods transportation (trucks). Employee trips are assumed to consist of one 
inbound and one outbound trip per person per day to and from the Refinery. Heavy duty truck 
trips for receipt or delivery of products is fractioned to account for multiple stops on a “tour” 
(i.e., if a truck delivers product to the Refinery and two other locations, then only one-third of the 
trip miles are attributed to the Refinery). Calculations of estimated worker and product truck 
trips and mileage are included in detail in Appendix B of the applicant’s Air Quality and 
Greenhouse Gas Technical Analysis and are referenced in summary here. 

As is described in Chapter 2, Project Description, Project construction would occur over 
approximately 2 years. Renewable fuels processing would commence in the first year of 
construction, but at a reduced level of throughput (23,000 barrels per day), increasing to the 
proposed maximum of 48,000 barrels per day of throughput by the end of the second year. 
Therefore, construction and operational conditions of the Project are presumed to be concurrent 
for the approximately 2-year construction period. 

Physical impacts of the Project are also evaluated based on changes to the transportation network 
that would result from the Project compared to existing conditions as described above, though it 
is noted that no changes to the road network are proposed with the Project. 

3.14.3.2 Significance Criteria 
For the purposes of this analysis, the Project was considered to have a significant transportation 
impact if it would: 

• Conflict with a program, plan, ordinance or policy addressing the circulation system, 
including transit, roadway, bicycle and pedestrian facilities; 

• Conflict or be inconsistent with CEQA Guidelines Section 15064.3(b); 

• Substantially increase hazards due to a geometric design feature (e.g., sharp curves or 
dangerous intersections) or incompatible uses (e.g., farm equipment) or 

• Result in inadequate emergency access. 

3.14.4 Impacts and Mitigation Measures 
Construction-related Impacts 

Impact TRAN-1: Conflict with a program, plan, ordinance or policy addressing the 
circulation system, including transit, roadway, bicycle and pedestrian facilities. (Less 
than Significant)  

As described above, regulations, goals, policies and programs that would apply to the Project 
include those of the County and City of Martinez ordinance codes, the General Plans of the 
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County and City and the CBPP prepared by CCTA. These guidance and regulatory documents 
combined support safety, convenience and expanded opportunities for use of multiple 
transportation modes (walking, bicycle, bus and train transit) to reduce reliance on automobile 
transportation and its associated air emissions; separation to the greatest extent feasible of local 
neighborhood and heavy truck traffic or through traffic; adequate access for emergency response 
and preservation of existing facilities for transportation of goods by water and rail, where 
applicable. 

Physical changes off-site of the Refinery are not proposed with the Project and would not be 
necessary during Project construction. Construction crews and equipment delivery trucks would 
use existing roadways, routes and access gates into the Refinery, with approximately 80 percent 
of vehicles using the Refinery access gate at Waterfront Road and the remaining 20 percent 
using the access gate at Solano Way. Operators of large or wide-load trucks for delivery of large 
units of equipment would have to obtain oversized/overweight transportation permits from 
Caltrans, as well as encroachment permits from the County pursuant to County Code Section 
1002-2.008 and potentially other local agencies (City of Martinez, City of Concord) as 
applicable, depending on the truck route of travel. No full closures or obstructions to use of 
existing alternative transportation modes (bus, bike or pedestrian) on public roads and trails 
within the vicinity of the Project Site would be necessary during Project construction. The 
construction impacts of the Project would be less than significant. 

Mitigation Measure: No mitigation would be required.  

Impact TRAN-2: Conflict or be inconsistent with CEQA Guidelines Section 15064.3(b). 
(Less than Significant) 

The transportation analysis guidelines of the state and County do not include criteria for analysis 
of VMT for construction-related trips. These trips are typically temporary, however, lasting only 
for the duration of project construction, and so would not have long-lasting environmental 
impacts. Construction of the proposed Project is estimated to continue for 22 months, after which 
ongoing maintenance could be performed by permanent Refinery maintenance staff. Due to their 
temporary nature, VMT impacts resulting from passenger and construction trips for the Project 
would be less than significant.  

Mitigation Measure: No mitigation would be required.  

Impact TRAN-3: Substantially increase hazards due to a geometric design feature (e.g., 
sharp curves or dangerous intersections) or incompatible uses (e.g., farm equipment). 
(Less than Significant)  

Construction of the Project would involve large trucks, such as delivery trucks, cement trucks, 
dump trucks and water trucks, for delivery of new materials and equipment for conversion of the 
Refinery to a renewable fuels production facility. As many as 60 large vehicles per day are 
projected to be necessary in the early months of Project construction. Routes that would be used 
by these construction and delivery vehicles would be the same routes previously used by large 
tractor-trailer trucks (as many as 310 per day) used for deliveries and distribution of petroleum 
coke and products manufactured at the Refinery. Access points for construction vehicles would 
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be the same access points used during refining operations, located at the Refinery’s North Gate 
on Waterfront Road and the South Gate on Solano Way. Because existing truck routes of travel 
onto and around the Refinery and MOT properties would be the same as petroleum-refining 
operations, but in potentially fewer numbers, and with no changes proposed to any existing 
access route, the Project would have no change to the surrounding roadway network, and its 
environmental impact would be less than significant. 

Mitigation Measure: No mitigation would be required.  

Impact TRAN-4: Result in inadequate emergency access. (Less than Significant)  

A portion of the Project Site is currently provided emergency fire and emergency medical 
technician response services by the Contra Costa County Fire Protection District. The closest 
operating fire station to the Refinery is Contra Costa Fire Station 9, located at 209 Center 
Avenue in the unincorporated community of Pacheco, approximately 1.6 miles southwest of the 
Refinery. Access to the Refinery from Station 9 is via public streets (Center Avenue, Marsh 
Drive and Solano Avenue). The closest fire station to the Amorco MOT is Station 14 located at 
521 Jones Street in the City of Martinez. Access to the terminal from the fire station is via an 
approximately 1.4-mile route along Alhambra Avenue to Marina Vista Avenue. No element of 
the Project construction would result in permanent or temporary full obstruction of existing 
public access routes to that portion of the Refinery within the District’s boundaries.  

Within the Project Site, the Refinery and MOTs have emergency response protocols and on-site 
fire suppression systems including fire pumps, foam systems, firefighting engines and trucks and 
fire hydrants spaced 200 feet apart in refining process areas and tank farms (Marathon 2021). 
Existing access roads internal to the Refinery property would continue to provide internal 
circulation for Refinery response teams. With no change to existing access routes on and off the 
property, the Project’s impacts would be less than significant. 

Existing access routes used during the construction phase of the Project would be the same as 
those used for pre-Project petroleum-refining operations. With no change to existing access 
routes on and off the property, and no need for expansion or modification of existing access 
routes, the Project’s impacts would be less than significant. 

Mitigation Measure: No mitigation would be required.  

Operational Impacts 
Impact TRAN-1: Conflict with a program, plan, ordinance or policy addressing the 
circulation system, including transit, roadway, bicycle and pedestrian facilities. (Less 
than Significant)  

Regulations, goals, policies and programs that would apply to the Project include those of the 
County and City of Martinez ordinance codes, the General Plans of the County and City and the 
CBPP prepared by CCTA. 

Neither the Refinery nor either MOT is located within a Pedestrian Priority Area identified in the 
CBPP. The CCTA CBPP and the City of Martinez General Plan identify proposed multi-use 
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trails that span the Refinery property via Waterfront Road, and that parallel the Carquinez Strait 
shoreline, crossing the Amorco MOT. Existing bicycle routes and sidewalks parallel to these 
proposed alignments are currently in place on-street on Marina Vista Avenue and Imhoff 
Drive/Arnold Industrial Way, providing bicycle and limited pedestrian east-west access through 
the vicinity. It is acknowledged that connections through the Concord NWS east of the Refinery 
and the Shell Refinery and MOT to the west of the Amorco MOT have not yet been acquired to 
provide a continuous route along the shoreline and Waterfront Road. The Project does not offer 
dedication of right-of-way or remove any private access privileges that would facilitate 
construction of either of these trail alignments at this time. However, the Project is not 
considered to conflict with multimodal policies in such a way as to create an adverse 
environmental impact the Project would not impede use of existing multimodal facilities and 
would be consistent with other policies in support of non-automobile travel modes. 

The Project would have a less than significant impact on non-automobile travel modes and 
would not conflict with local and regional policies in support of alternative transportation modes 
and reduction of single-occupant vehicle trips. Marathon has implemented a Commuter Benefits 
Program which provides financial benefits for employees to subsidize certain transportation 
costs. Employees are offered $4 per workday to walk, vanpool, carpool, use public 
transportation, ride a motorcycle, drive a hybrid/electric car; or bike to work. In addition, 
Marathon offers compressed work schedules whereby maintenance employees work four days 
per week of 10-hour shifts (4/10 schedule).  

Existing multi-modal facilities off-site of the Refinery, including the Iron Horse and De Anza 
Trails, sidewalks on Solano Avenue, bus stops on Marsh Drive and bicycle routes on Imoff 
Drive/Arnold Industrial Way, would not be modified or obstructed as a result of Project 
operations. These facilities proximate to the Refinery are and would continue to provide 
opportunities for Refinery employees to utilize alternative transportation modes, consistent with 
County General Plan policies 5-I, 5-J and 5-L. Additionally, while physical changes to the road 
network off-site of the Refinery are not proposed with the Project, the Project would include 
modifications to the Avon and Amorco MOTs to facilitate their use for receipt and distribution 
of renewable feedstocks and fuels, and in this way, the Project is consistent with County General 
Plan Policy 5-S supporting economic viability of the County's existing ports, wharves and 
shipping lanes. 

Impact TRAN-2: Conflict or be inconsistent with CEQA Guidelines Section 15064.3(b). 
(Less than Significant) 

The VMT analysis guidelines and their supporting statutes also do not specify methodologies for 
evaluation of impacts from heavy duty truck trips, as for goods and product movement. Still 
truck trips associated with the Project are included here for reference and information. 

For the baseline period (2015-2020), during which petroleum-refining operations occurred at the 
Refinery, the average number of employees was 520. These 520 employees included an average 
of 280 shift workers per day, 76 maintenance workers and 164 administrative and support 
workers. Because administrative staff generally work Monday through Friday, weekdays would 
have been the days when most of the production, maintenance and administrative workers would 
have been on Site (note that only half of shift workers would have been on Site at the same time 
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as maintenance and administrative staff, with the other half at work during the swing 12-hour 
shift).  

Assuming one inbound and one outbound vehicle trip per employee per over the 24-hour day, 
pre-Project operations are estimated to have generated 1,040 passenger vehicle trips, or 20,800 
vehicle miles, per day on most days of the week. Post-construction, the Refinery employment is 
estimated to be 110 at full operation (40 shift workers, 20 maintenance workers, and 50 
administrative and support employees) and result in approximately 220 trips. Therefore, the 
proposed Project would result in 410 fewer employees and an estimated 820 fewer employee 
trips. As noted in the County’s Transportation Analysis Guidelines, projects which result in less 
than 110 new daily vehicle trips are considered to be less than significant, and no further VMT 
analysis is required. 

Truck trips associated with the Project are anticipated to decrease in number from 205 average 
per day to 181 average per day. Since the project would generate fewer truck trips than the 
existing Refinery, no significant impacts on truck traffic are expected. 

Mitigation Measure: No mitigation would be required.  

Impact TRAN-3: Substantially increase hazards due to a geometric design feature (e.g., 
sharp curves or dangerous intersections) or incompatible uses (e.g., farm equipment). 
(Less than Significant)  

Similar to the construction period, operation of the Refinery under the Project would not result in 
changes to existing circulation patterns on Site that were previously used by large and passenger 
vehicles during petroleum-refining operations. Because existing truck routes of travel onto and 
around the Refinery and MOT properties would be the same post-construction as during 
petroleum-refining operations, and with no changes proposed to any existing access route, the 
Project would have no change to the surrounding roadway network, and its environmental impact 
would be less than significant. 

Mitigation Measure: No mitigation would be required.  

Impact TRAN-4: Result in inadequate emergency access. (Less than Significant)  

Existing access routes used during the construction phase of the Project would be the same as 
those used for pre-Project petroleum-refining operations and following commencement of 
renewable fuels production. The Refinery and MOTs would maintain existing on-site emergency 
operations, protocols and fire suppression systems previously employed for petroleum-refining 
operations, as supplemented by the Contra Costa County Fire Protection District emergency 
response teams when needed. Conversion of the Refinery from petroleum-refining to renewable 
fuels production would not result in any changes to existing emergency access. With no change 
to existing access routes on and off the property, the Project’s impacts would be less than 
significant. 

Mitigation Measure: No mitigation would be required.  
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3.15 UTILITIES AND SERVICE SYSTEMS 

This chapter describes the existing utilities and service systems serving the Project and evaluates 

the potential environmental consequences of the proposed Project. Water, wastewater, solid 

waste, and stormwater infrastructure are each addressed in separate sections of this chapter. In 

each section, a summary of the relevant regulatory setting and existing conditions is followed by 

a discussion of potential impacts and cumulative impacts from the Project. Potential impacts 

associated with the need to expand existing electricity and natural gas facilities are addressed in 

Chapter 3.6 Energy, of this Draft EIR.  

 

Water use and supply information for the proposed Project is drawn from the Contra Costa 

Water District (CCWD) 2020 Draft Urban Water Management Plan (UWMP), which quantifies 

CCWD’s past, current, and future projected water use through 2045, and projects distribution 

water losses, low income households, and water use over the next 5 years. For consistency with 

the 2020 UWMP, the terms “water use” and “water demand” are used interchangeably.  

3.15.1 Environmental Setting 

3.15.1.1 Federal Regulations 

The federal government regulates wastewater treatment and planning through the Federal Water 

Pollution Control Act of 1972, more commonly known as the Clean Water Act (CWA), as well 

as through the National Pollutant Discharge Elimination System (NPDES) permit program, both 

of which are discussed in further detail below. 

Clean Water Act 

The Clean Water Act (CWA, 33 USC §1251 et seq.), regulates the discharge of pollutants into 

watersheds throughout the nation. It is the primary federal law governing water pollution. Under 

the CWA, the United States Environmental Protection Agency (U.S. EPA) implements pollution 

control programs and sets wastewater standards. The objective of the CWA is to restore and 

maintain the chemical, physical, and biological integrity of the nation's waters by preventing 

point and nonpoint pollution sources, providing assistance to publicly-owned treatment works for 

the improvement of wastewater treatment and maintaining the integrity of wetlands. 

National Pollutant Discharge Elimination System Permit Program 

The National Pollutant Discharge Elimination System (NPDES) permit program was established 

in the CWA to regulate municipal and industrial discharges to surface waters of the United 

States. Federal NPDES permit regulations have been established for broad categories of 

discharges, including point source municipal waste discharges and nonpoint-source stormwater 

runoff. NPDES permits generally identify effluent and receiving water limits on allowable 

connections and/or mass emissions of pollutants contained in the discharge; prohibitions on 

discharges not specifically allowed under the permit; and provisions that describe required 

actions by the discharger, including industrial pretreatment, pollution prevention, self-

monitoring, and other activities. Wastewater discharge is regulated under the NPDES permit 

program for direct discharges into receiving waters for indirect discharges to a sewage treatment 

plant. 

Resource Conservation and Recovery Act (RCRA) 

The Resource Conservation and Recovery Act (RCRA, 42 USC §6901 et seq.) was enacted in 
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1976 to address potential health and environmental issues associated with solid hazardous and 

non-hazardous waste disposal. Under RCRA, U.S. EPA regulates the generation, transportation, 

treatment, storage, and disposal of hazardous waste. Under RCRA, individual states may 

implement their own hazardous waste management programs, as long as they are consistent with 

and at least as stringent as RCRA. U.S. EPA must approve state programs intended to implement 

RCRA requirements. 

3.15.1.2 State Regulations  

California Water Code 

The Porter-Cologne Water Quality Control Act (Porter-Cologne Act, California Water Code 

Division 7, §13000-16104) is the principal law governing water quality regulation in California. 

It establishes a comprehensive program to protect water quality and the beneficial uses of water. 

The Porter-Cologne Act applies to surface waters, wetlands, groundwater and to both point and 

nonpoint sources of pollution. The State Water Resources Control Board (SWRCB) and 

Regional Water Quality Control Boards (RWQCBs) have the authority to regulate water quality 

in accordance with Section 401 of the CWA and the Porter -Cologne Act. 

National Pollution Discharge Elimination System (NPDES) Waste Discharge Requirements 

Waste Discharge Requirements under SWRCB General Order No. 2006-0003-DWQ apply to all 

federal and state agencies, municipalities, counties, districts, and other publicly-owned sanitary 

sewer collection systems in California with more than 1 mile of sewer pipe. The General Order 

applies to overflows from sanitary sewer systems of domestic wastewater, as well as industrial 

and commercial wastewater, depending on the pattern of land uses in the area served by the 

sanitary sewer system. The order provides a consistent statewide approach to reducing sanitary 

sewer overflows by requiring public sewer system operators to take all feasible steps to control 

the volume of waste discharged into the system and to prevent sanitary sewer waste from 

entering the storm sewer system (SWRCB 2006). NPDES permit requirements are detailed in 

Chapter 3.10: Water Quality and Hydrology. 

Water Conservation Act of 2009 (SB X7-7) 

The Water Conservation Act of 2009 requires all water suppliers to increase water use 

efficiency. The legislation sets an overall goal of reducing per capita water use by 20 percent by 

2020, with an interim goal of a 10 percent reduction in per capita water use by 2015 (DWR 

2021a). Effective 2016, urban retail water suppliers who do not meet the water conservation 

requirements established by this bill are not eligible for state water grants or loans. Senate Bill 

(SB) X7-7 requires that urban water retail suppliers determine baseline water use and set 

reduction targets according to specified standards. It also requires agricultural water suppliers to 

prepare plans and implement efficient water management practices. 

California Urban Water Management Act 

Through the Urban Water Management Planning Act of 1983, the California Water Code 

requires all urban water suppliers within California to prepare and adopt a UWMP and update it 

every 5 years. The California Department of Water Resources (DWR) oversees compliance with 

the statewide UWMPs. This requirement applies to all suppliers providing water to more than 
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3,000 customers or supplying more than 3,000 acre-feet1 of water annually. The Act is intended 

to support conservation and efficient use of urban water supplies. The Act requires that total 

project water use be compared to water supply sources over the next 20 years in 5-year 

increments, that planning occur for single and multiple dry water years, and that plans include a 

water recycling analysis that incorporates a description of the wastewater collection and 

treatment system within the agency’s service area along with current and potential recycled 

water uses. In September 2014, the Act was amended by SB 1420 to require urban water 

suppliers to provide descriptions of their water demand management measures and similar 

information (DWR 2021b). 

California Integrated Waste Management Act (Assembly Bill [AB] 939 and AB 341) 

The California Integrated Waste Management Act (California Public Resources Code Sections 

40050-40063), enacted in 1989, established an integrated waste management planning hierarchy 

that would provide guidance to a governing board on solid waste source reduction, recycling and 

composting, and environmentally-safe transformation and land disposal.  

• AB 939: AB 939 requires cities and counties to prepare solid waste management plans 

and adopt source reduction and recycling elements (SRREs) to implement goals included 

in AB 939. These goals include diverting approximately 50 percent of solid waste from 

landfills and identifying programs to stimulate local recycling in manufacturing and the 

purchase of recycled products.  

• AB 341: Enacted in 2011, AB 341 establishes a policy goal that California’s solid waste 

generated be reduced, recycled, or composted be reduced by at least 75 percent by the 

year 2020. The bill also requires that a business, defined to include a commercial or 

public entity that generates more than 4 cubic yards of commercial solid waste per week 

arrange for recycling services, on and after July 1, 2012. On and after July 1, 2012, 

jurisdictions are required to implement a commercial solid waste recycling program or 

revise their SRRE to meet this requirement. 

Department of Resources Recycling and Recovery (CalRecycle) 

CalRecycle is a department within the California Environmental Protection Agency (CalEPA) 

that administers programs formerly managed by the California Integrated Waste Management 

Board and Division of Recycling. CalRecycle is the state department charged with the primary 

responsibility for permitting of solid waste facilities. CalRecycle operates through its designated 

local enforcement agencies, which typically are county health departments. Air pollution from 

solid waste facilities is regulated by local air pollution control districts or air quality management 

districts, while water pollution is regulated by regional water boards. CalRecycle is authorized to 

oversee the state’s recycling and waste management programs under AB 939 and AB 341. 

Groundwater Management Act (1992) and the Sustainable Groundwater Management Act of 

2014 

The Groundwater Management Act of the California Water Code (AB 3030), signed into law on 

September 26, 1992 and effective on January 1, 1993, provides guidance for applicable local 

agencies to develop voluntary Groundwater Management Plans (GMP) in state-designated 

groundwater basins. The GMPs can allow agencies to raise revenue to pay for measures 

influencing the management of the basin, including extraction, recharge, conveyance, facilities’ 

                                                 
1  An acre-foot is the amount of water required to cover 1 acre of ground (43,560 square feet) to a depth of 1 foot. 

One acre-foot is equivalent to 325,581 gallons. 
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maintenance, and water quality (DWR 2021). 

 

The Sustainable Groundwater Management Act of 2014 (SGMA) consists of three legislative 

bills: SB 1168, AB 1739 and SB 1319. The legislation, which was updated in 2019, provides a 

framework groundwater management across the state by providing benchmarks sustaining long-

term reliability and multiple benefits for current and future beneficial uses.  

 

The DWR plays a key role in providing the framework for sustainable groundwater management 

in accordance with the statutory requirements of SGMA and other provisions within the 

California Water Code. Other state agencies, including the SWRCB and California Department 

of Fish and Wildlife (CDFW), play a role in SGMA implementation and are required to consider 

SGMA when adopting policies, regulations or criteria, or when issuing orders or determinations, 

where pertinent  

3.15.1.3 Local Regulations 

Contra Costa County Urban Water Management Plan (2015) 

The County’s Water Management Plan (Plan) was prepared according to the United States 

Bureau of Reclamation’s (Reclamation) Mid-Pacific Region 2014 Standard Criteria. The 

Reclamation Reform Act of 1982 expanded Reclamation’s responsibilities from building and 

managing waterworks to also ensuring federal water is put to reasonable and beneficial use. 

Section 210 of the Reclamation Reform Act (RRA) requires Central Valley Project (CVP) 

contractors to prepare and submit Water Management Plans with definite goals, appropriate 

water conservation measures, and timetables every 5 years. The Central Valley Project 

Improvement Act of 1992 (CVPIA) mandated Reclamation develop criteria for assessing the 

adequacy of these plans. The CVPIA further requires contractors to have adequate plans on file 

in order to obtain certain benefits or at such time as they renew their contracts. 

Contra Costa County Draft Urban Water Management Plan (2020) 

The CCWD is updating the 2015 UWMP to address the 2020 water reduction targets in the 

Water Conservation Act of 2009 (SB X7-7) as well as more recent legislation in AB 1668 and 

SB 606, with inclusion of a Drought Risk Assessment and Water Shortage Contingency Plan. 

The UWMP also includes a description of the plan adoption, public coordination, and planning 

coordination activities. The UWMP presents information on CCWD’s supply and demand 

forecasts, conservation programs, water demand management measures (DMMs), also known as 

best management practices (BMPs), and recycled water opportunities through the year 2045. 

Contra Costa County Municipal Code 

Solid Waste 

Contra Costa County has adopted recycling measures to reduce the quantity of solid waste going 

to landfills. The Ordinance Code of Contra Costa County (County Code) Chapter 418-14, 

Construction and Demolition Debris Recovery, requires that at least 50 percent of demolition and 

construction debris from projects covering 5,000 square-feet or more be reused, recycled, or 

otherwise diverted from landfills (Contra Costa County 2021). 
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Stormwater Drainage 

County Code Division 914 mandates that all stormwater entering and/or originating from 

properties is to be collected and conveyed without diversion and within an adequate storm 

drainage system. Stormwater is to be conveyed to an adequate natural watercourse having a 

definable bed and banks, or to an existing adequate public storm drainage system that conveys 

the stormwaters to an adequate natural watercourse. 

Contra Costa County General Plan (2010) 

The County General Plan identifies the Refinery as a site involved in hazardous materials 

management. When handling hazardous materials at a site involved with groundwater extraction 

or construction, the site must be in compliance with permitting and other regulatory 

requirements. 

 

The Public Facilities/Services Element of the Contra Costa County General Plan 2005–2020 

(2010) contains the following goals and policies that are relevant to the proposed Project: 

Goal 7-F To assure potable water availability in quantities sufficient to serve 

existing and future residents. 

Goal 7-I To protect and enhance the quality of the water supplied to County 

residents. 

Goal 7-K To provide sewer collection, treatment, and disposal facilities adequate 

to meet the current and projected needs of existing and future residents. 

Goal 7-AE To provide for the safe, efficient, and cost-effective removal of waste 

from residences and businesses. 

Goal 7-AG To reduce the amount of waste disposed of in landfills by 

• reducing the amount of solid waste generated (waste reduction) 

• reusing and recycling as much of the solid waste as possible 

• utilizing the energy and nutrient value of the solid waste (waste to 

energy and composting) 

• properly disposing of the remaining solid waste (landfill disposal) 

Goal 7-AH To divert as much waste as feasible from landfills through recovery and 

recycling. 

Policy 7-88 Solid waste disposal capacity shall be considered in County and city land 

use planning and permitting activities, along with other utility 

requirements, such as water and sewer service. 

Policy 7-91 Solid waste resource recovery (including recycling, composting, and 

waste to energy) shall be encouraged so as to extend the life of sanitary 

landfills, reduce the environmental impact of solid waste disposal, and 
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make use of valuable resources, provided that specific resource recovery 

programs are economically and environmentally desirable. 

Contra Costa Countywide Integrated Waste Management Plan 

As required by the California Integrated Waste Management Act, Contra Costa County adopted a 

Countywide Integrated Waste Management Plan. The plan is composed of five volumes 

including the Source Reduction and Recycling Element, and the Household Hazardous Waste 

Element and the Non-disposal Facility Element that are specific to the unincorporated regions of 

the County; and two volumes that describe the objectives, goals, and policies of the Countywide 

program as well as the types of programs to support them. Every year, the County and each city 

within the County are required to submit a progress report to the California Integrated Waste 

Management Board detailing their programs’ effectiveness for solid waste reduction and 

diversion (California Regulatory Law Reporter 1993). 

3.15.2 Existing Conditions 

Water Service 

CCWD is a retail and wholesale water distributor, delivering treated drinking water directly to 

customers in central and eastern Contra Costa County. In addition, wholesale treated water is 

provided to the City of Antioch, the Golden State Water Company in Bay Point, the Diablo 

Water District in Oakley, and the City of Brentwood. CCWD provides raw (untreated) water to 

the Cities of Antioch, Martinez and Pittsburg, as well as to industrial and irrigation customers. 

CCWD serves approximately 500,000 people and is one of the larger urban water districts in 

northern California and a leader in the protection of the Sacramento-San Joaquin Delta. CCWD 

serves as the contract administrator for the East Contra Costa County Integrated Regional Water 

Management (IRWM) system (SF RWMP 2019). 

 

The CCWD’s service area encompasses most of central and northeastern Contra Costa County, a 

total area of more than 140,000 acres (including the Los Vaqueros watershed area of 

approximately 19,100 acres). Water is provided to a combination of municipal, residential, 

commercial, industrial, landscape irrigation, and agricultural customers. The cities of Antioch, 

Pittsburg and Martinez purchase untreated water wholesale from CCWD and operate their own 

plants for treating water before selling it to retail customers in those communities. Treated water 

is distributed directly from CCWD to individual customers living in the following communities 

in the Treated Water Service Area (TWSA): Clayton, Clyde, Concord, Pacheco, Port Costa, and 

parts of Martinez, Pleasant Hill, and Walnut Creek. In addition, CCWD delivers water to the 

Diablo Water District (City Oakley), the City of Brentwood and the Golden State Water 

Company (unincorporated Bay Point community). Figure 3.15-1 is an overview of the CCWD 

service area facilities. 
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Figure 3.15-1: CCWD Service Area Map 

CCWD System Overview 

CCWD operates and maintains a complex system of water transmission, treatment, and storage 

facilities to supply both treated and untreated (raw) water to its wholesale and retail customers. 

The CCWD diverts water from the Delta at four intake facilities. The intakes are located at Rock 

Slough, Old River, Middle River at Victoria Canal, and Mallard Slough. The backbone of the 

District’s water conveyance system is the 48-mile Contra Costa Canal, which starts at Rock 

Slough and ends at the Martinez Reservoir. 

 

Four untreated water reservoirs, Los Vaqueros, Contra Loma, Mallard, and Martinez, provide a 

total of approximately 165,000 AF of storage. These reservoirs are used to store water for 

blending and water quality purposes, dry-year and emergency use, supply during peak demands, 

and flow regulation. The District operates three water treatment plants (WTP). The Randall-Bold 

WTP, located in Oakley, is jointly owned with the Diablo Water District (DWD) and provides 

treated water for DWD, a portion of the City of Brentwood, and for CCWD’s wholesale and 

retail treated water customers. The District also designed, constructed and operates the City of 

Brentwood WTP, located on the same campus as the Randall-Bold WTP, which provides treated 

water for the remainder (majority) of the City of Brentwood that is outside the District service 

area. The Bollman WTP located in Concord primarily provides treated water to the TWSA. The 

District’s treated water distribution system consists of more than 800 miles of pipelines, 40 

storage reservoirs with a total capacity of 72 million gallons, and 30 pump stations 

(CCWD 2021). 

Water Use Characteristics 

The CCWD obtains its water supply almost exclusively from the Sacramento Delta (Delta), 

which is diverted from the Delta under a contract with Reclamation’s CVP. Other water supply 

Source: CCWD Draft UWMP. April 2021 



Section 3.15 Utilities and Service Systems 

Martinez Renewable Fuels Project 3.15-8 October 2021 
Draft EIR 

sources used within the service area include surface water from the Delta diverted under 

CCWD’s and the East Contra Costa Irrigation District’s (ECCID’s)water rights, recycled water, 

a minor amount of groundwater and water transfers. 

Water Demand 

Actual 2020 demands and future demand projections, summarized in Table 3.15-1, are consistent 

with the Draft 2020 UWMP Future Water Supply Study assumptions and are shown irrespective 

of the source. For water supply planning purposes, future demand projections are based on 

maximum dry-year demands not impacted by drought-related water shortage or economic 

conditions. Additionally, projected demands consider anticipated water use efficiency and 

conservation measures which result in reduced demands.  

 

Water Supply 

The existing and planned sources of water available in 5-year increments over the UWMP 25-

year planning horizon are shown in Table 3.15-2, as well as the projected availability of these 

water supplies in average, single-dry, and multiple-dry water year conditions. An average water 

year is a year that most closely represents the average water supply available to the agency. A 

single-dry year is defined as the year that represents the lowest water supply available to the 

agency. A multiple-dry year period is defined as the period that represents the lowest average 

water supply availability for 5 consecutive dry years. 

 

Existing and Planned Sources of Water 

While CCWD’s primary source of water supply is the Central Valley Project (CVP), the District 

also has water rights for the Los Vaqueros Reservoir and at Mallard Slough. In addition, ECCID, 

the City of Antioch, and industrial users all have rights to divert water from the Delta. While 

there are a number of agencies within its service area that use groundwater to meet a portion of 

their demands, CCWD does not utilize groundwater to meet demands. Recycled water has also 

been used in CCWD’s service area, and its use is projected to increase in the future. Table 3.15-3 

and Table 3.15-4 below indicate the amount of water, by supply type, supplied in 2020 for the 

District’s wholesale operations and retail operations, respectively. 
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Table 3.15-1: Current and Projected Water Demand (AFY) 

WATER USE SECTORS 2020 

Actual 
2025 2030 2035 2040 2045 

WHOLESALE 

Treated 5,100  

Untreated 33,290 

Local Supplies 
(a) 2,960 

Subtotal (Wholesale) 41,350 42,700 45,300 49,200 51,900 54,800 

RETAIL 

TWSA
(b

) 32,600 36,400 37,400 38,800 40,100 40,900 

Major Industrial (untreated)
(c)

 26,410 39,100 40,700 0 43,800 44,300 

Irrigation (untreated) 1,100 1,800 1,800 1,800 1,800 1,800 

Estimated Groundwater 3,500 3,600 3,600 3,600 3,700 3,700 

Subtotal (Retail) 63,610 80,900 83,500 86,400 89,400 90,700 

RECYCLED WATER
(d)

 9,160 11,600 16,300 17,200 17,900 18,200 

Untreated Water System 

Losses 
(e)

 

12,200 12,200 12,200 12,200 12,200 12,200 

Total UWMP Service Area 

Demands 
126,320 147,400 157,300 165,000 171,600 175,900 

Contract deliveries 

outside Service Area (f) 

6,700 7,000 7,600 8,000 8,300 8,500 

Total Deliveries 133,020 154,400 164,900 173,000 179,900 184,400 

NOTES: 

(a) Local supplies are obtained and managed by municipal customers and not delivered by CCWD. Includes City of Antioch’s 
San Joaquin River diversions, industrial river diversions as well as groundwater usage by the DWD, Golden State Water 
Company, and the City of Pittsburg. 

(b) TWSA demands include treated water distribution system losses. 

(c) Future projections of industrial water use are based on maximum historical use for industries that are anticipated to continue 
operating in a similar manner. Actual 2020 use was lower as a result of several major industries temporarily halting operations in 
response to the COVID-19 pandemic. 

(d) Recycled water is shown as a separate line item and does not include CCCSD plant use. 

(e) Untreated Water System Losses include conveyance losses and for evaporative losses at Mallard, Contra Loma, and 
Martinez Reservoirs estimated at 6,700 AF, and 5,500 AF for evaporative losses at Los Vaqueros Reservoir. 

(f) CCWD wheels water on behalf of the City of Brentwood that is delivered to the portion of Brentwood outside of 
CCWD’s service area. 

 

Source: CCWD 2020 Draft UWMP Table 1-3, Current and Projected Water Demand (AFY) 

.
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Table 3.15-2: Projected Water Supply (acre-feet per year) 

Water Year 
 Type 

(a,b) CVP 
Industrial 

Diversions 
Mallard 

Slough (c) 
Antioch 

Diversions(d) 
Ground 
water (e) 

ECCID 

Supply 

LV 

Supply(f) 

Recycled 
Water (g) 

Planned 
Purchases 

Total 
Planned 
Supply 

Conservation(h) 

2020 

Average 161,500 2,800 1,200 6,100 6,500 6,000 10,000 9,160 - 203,260 3,190 

Single-Dry 119,000 - - 3,900 - 10,000 20,000 9,160 - 162,060 3,190 

Multi-Dry Year 
1 

127,500 - - - - 10,000 13,000 9,160 - 159,660 3,190 

Multi-Dry Year 

2 

119,000 - - - - 10,000 13,000 9,160 - 151,160 3,190 

Multi-Dry Year 

3 

102,000 - - - - 10,000 13,000 9,160 - 134,160 3,190 

Multi-Dry Year 
4 

93,500 - - - - 10,000 13,000 9,160 - 125,660 3,190 

Multi-Dry Year 
5 

85,000 - - - - 10,000 13,000 9,160 - 117,160 3,190 

2025 

Average 168,440 2,800 1,200 9,500 6,800 6,260 10,000 11,640 - 216,640 2,550 

Single-Dry 124,120 - - 8,000 - 10,260 20,000 11,640 - 174,020 2,550 

Multi-Dry Year 1 132,980 - - 8,000 - 10,260 13,000 11,640 - 175,880 2,550 

Multi-Dry Year 2 124,120 - - 7,360 - 10,260 13,000 11,640 - 166,380 2,550 

Multi-Dry Year 3 106,390 - - 6,720 - 10,260 13,000 11,640 - 148,000 2,550 

Multi-Dry Year 4 97,520 - - 6,720 - 10,260 13,000 11,640 - 139,140 2,550 

Multi-Dry Year 5 88,660 - - 6,720 - 10,260 13,000 11,640 - 130,270 2,550 

2030 

Average 181,920 2,800 1,200 9,500 7,000 6,760 10,000 16,290 - 235,470 4,200 

Single-Dry 134,050 - - 8,000 - 10,760 20,000 16,290 - 189,100 4,200 

Multi-Dry Year 1 143,620 - - 8,000 - 10,760 13,000 16,290 - 191,670 4,200 

Multi-Dry Year 2 134,050 - - 7,360 - 10,760 13,000 16,290 - 181,460 4,200 
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Table 3.15-2: Projected Water Supply (acre-feet per year) 

Water Year 
 Type 

(a,b) CVP 
Industrial 

Diversions 
Mallard 

Slough (c) 
Antioch 

Diversions(d) 
Ground 
water (e) 

ECCID 

Supply 

LV 

Supply(f) 

Recycled 
Water (g) 

Planned 
Purchases 

Total 
Planned 
Supply 

Conservation(h) 

Multi-Dry Year 3 114,900 - - 6,720 - 10,760 13,000 16,290 - 161,670 4,200 

Multi-Dry Year 4 105,320 - - 6,720 - 10,760 13,000 16,290 - 152,090 4,200 

Multi-Dry Year 5 95,750 - - 6,720 - 10,760 13,000 16,290 - 142,520 4,200 

2035 

Average 185,250 2,800 1,200 9,500 7,300 7,310 10,000 17,260 - 240,620 5,540 

Single-Dry 136,500 - - 8,000 - 11,310 20,000 17,260 - 193,070 5,540 

Multi-Dry Year 1 146,250 - - 8,000 - 11,310 13,000 17,260 - 195,820 5,540 

Multi-Dry Year 2 136,500 - - 7,360 - 11,310 13,000 17,260 - 185,430 5,540 

Multi-Dry Year 3 117,000 - - 6,720 - 11,310 13,000 17,260 - 165,290 5,540 

Multi-Dry Year 4 107,250 - - 6,720 - 11,310 13,000 17,260 - 155,540 5,540 

Multi-Dry Year 5 97,500 - - 6,720 - 11,310 13,000 17,260 - 145,790 5,540 

2040 

Average 185,250 2,800 1,200 9,500 7,600 7,740 10,000 18,100 - 242,200 6,540 

Single-Dry 136,500 - - 8,000 - 11,740 20,000 18,100 - 194,350 6,540 

Multi-Dry Year 1 146,250 - - 8,000 - 11,740 13,000 18,100 - 197,100 6,540 

Multi-Dry Year 2 136,500 - - 7,360 - 11,740 13,000 18,100 - 186,710 6,540 

Multi-Dry Year 3 117,000 - - 6,720 - 11,740 13,000 18,100 - 166,570 6,540 

Multi-Dry Year 4 107,250 - - 6,720 - 11,740 13,000 18,100 - 156,820 6,540 

Multi-Dry Year 5 97,500 - - 6,720 - 11,740 13,000 18,100 - 147,170 6,540 

2045 

Average 185,250 2,800 1,200 9,500 7,900 8,110 10,000 18,250 - 243,010 7,310 

Single-Dry 136,500 - - 8,000 - 12,110 20,000 18,250 - 194,860 7,310 

Multi-Dry Year 
1 

146,250 - - 8,000 - 12,110 13,000 18,250 - 197,610 7,310 

Multi-Dry Year 136,500 - - 7,360 - 12,110 13,000 18,250 - 187,220 7,310 
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Table 3.15-2: Projected Water Supply (acre-feet per year) 

Water Year 
 Type 

(a,b) CVP 
Industrial 

Diversions 
Mallard 

Slough (c) 
Antioch 

Diversions(d) 
Ground 
water (e) 

ECCID 

Supply 

LV 

Supply(f) 

Recycled 
Water (g) 

Planned 
Purchases 

Total 
Planned 
Supply 

Conservation(h) 

2 

Multi-Dry Year 

3 

117,000 - - 6,720 - 12,110 13,000 18,250 - 167,080 7,310 

Multi-Dry Year 

4 

107,250 - - 6,720 - 12,110 13,000 18,250 - 157,330 7,310 

Multi-Dry Year 

5 

97,500 - - 6,720 - 12,110 13,000 18,250 1,930 149,510 7,310 

NOTES 

(a) Water year supply data is based on the historical conditions in CalSim as follows: Average (Normal) represents availability of water supply in wet, above 

normal, below normal and normal years. Single-Dry Year represents availability of water supply in dry and critically dry years. Multiple-Dry Year sequence 

represents a five-year drought such as 1929-1933 conditions. 

(b) The CVP conditions used for supply planning are defined as follows: Average (Normal) is Adjusted Historical Use per CVP municipal and industrial (M&I) Water 

Shortage Policy and is 95% of Historical Use. Single-Dry Year supply is 70% of Historical Use. Multi-Dry Years 1 through 5 are 75%, 70%, 60%, 55%, an 50% of 

Historical Use, respectively. 

(c) Industrial River diversions and Mallard Slough diversions are based on average annual diversion over ten-year period (2010-2020). 

(d) Antioch River diversions are based on historical use and projected increase as a result of the desalination project currently being implemented by Antioch. 

(e) Groundwater represents production from municipal customer owned wells and an estimate of private wells within CCWD's service area. 

(f) Water supply reliability benefit resulting from expansion of Los Vaqueros Reservoir is based on modeling performed for the project's Environmental Impact 

Report. 

(g) Per DWR UWMP guidebook, recycled water does not include CCCSD plant use. 

(h) Demand projections shown in Chapter 4 of the UWMP have been adjusted to reflect anticipated reductions due to passive and active conservation savings. 

Conservation is an integral part of CCWD’s water supply portfolio and anticipated future passive and active conservation savings are included in this table for 

informational purposes. The values reflect anticipated savings going forward from 2020, and do not reflect conservation savings from past programs that have been 

implemented since the early 1990s. 
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Table 3.15-3: CCWD Wholesale Water Supply (Actual) 

Water Supply 
Additional Detail on Water 

Supply 

2020 

Actual Volume 
(AFY) 

Water Quality 

Purchased or 
Imported Water 

Central Valley Project 88,820 Other Non- 
Potable Water 

Surface water (not 
desalinated) 

Mallard Slough 0 Other Non- 
Potable Water 

Supply from Storage Los Vaqueros Reservoir 4,590 Other Non- 
Potable Water 

Transfers ECCID Supply 6,000 Other Non- 
Potable Water 

Surface water (not 
desalinated) 

Industrial River Diversions 5,400 Other Non- 
Potable Water 

Surface water (not 
desalinated) 

Antioch River Diversions 770 Other Non- 
Potable Water 

Groundwater (not 
desalinated) 

Estimated Groundwater 2,190 Other Non- 
Potable Water 

Recycled Water Industrial, irrigation, and 
commercial, wetland uses 

9,160 Recycled Water 

Total 116,930  

NOTES: 

(a) Industrial river diversions are estimated based on average use. 

(b) Groundwater represents production from municipal customer owned wells and an estimate of private wells within CCWD’s 
service area. 

(c) Recycled water supplies include DEC/LMEC industrial, CCCSD Zone 1, and Cities of Antioch and Pittsburg irrigation, and 
wetland/wildlife habitat uses. It does not include approximately 1,000 AFY of CCCSD plant use. 

(d) Passive and active conservation savings are not included in this table. 
 
Source: CCWD Draft 2020 UWMP Table 6-8W: Water Supplies — Actual 

 

Table 3.15-4: Retail Water Supply (Actual) 

Water Supply 
Additional Detail on Water 

Supply 

2020 

Actual Volume Water Quality 

Surface water (not 
desalinated) 

CCWD Wholesale Supply 63,600 Other Non- 
Potable Water 

Recycled Water Industrial, irrigation, and 
commercial, wetland uses 

8,700 Recycled Water 

Total 72,300  

NOTES: 

(a) CCWD’s retail supply in 2020 is equal to total retail demand, including losses as shown in Table 4-1R. 

(b) Recycled water supplies include DEC/LMEC industrial, CCCSD Zone 1, and wetland/wildlife habitat uses. It does not include 
approximately 1,000 AFY of CCCSD plant use. 

(c) Passive and active conservation savings are not included in this table. 

CCWD’s long-term CVP contract was renewed in May 2005 and has a term of 40 years (contract 

No. 175r-3401a-LTR1). The contract with Reclamation provides for a maximum delivery of 

195,000 acre-feet per year (AFY) from the CVP, with a reduction in deliveries during water 
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shortages including regulatory restrictions and drought. The Municipal and Industrial (M&I) 

Water Shortage Policy defines the reliability of CCWD’s CVP supply and was developed by 

Reclamation to establish CVP water supply levels that would sustain urban areas during severe 

or continuing droughts and provide for minimum health and safety. The M&I Water Shortage 

Policy provides for a minimum allocation of 75 percent of adjusted historical use until irrigation 

allocations fall below 25 percent. 

Los Vaqueros Water Rights 

CCWD obtained additional water rights for surplus Delta flows as part of the Los Vaqueros 

Project. Up to 95,980 acre-feet may be diverted for storage in Los Vaqueros Reservoir from 

November 1 of each year to June 30 of the succeeding year under Water Rights Permit No. 

20749. The Los Vaqueros Water Rights supply can be used in lieu of the CVP supply. When Los 

Vaqueros Water Rights water is used, CVP supplies are reduced by an equivalent amount. 

Combined deliveries of Los Vaqueros Water Rights water and CVP water are limited to 195,000 

AFY. Little or no Los Vaqueros Water Rights water is available for diversion to storage in dry 

years. 

In 2012, CCWD completed Phase I of the Los Vaqueros improvements project. Phase II of the 

project is expected to be completed in 2021. The project includes upgrades to the regional water 

conveyance system, including improved pump stations and pipelines, with the goal of increasing 

the reservoir’s capacity up to 275,000 acre-feet (CCWD 2021b). Phase II objectives include 

enhanced reliability of Delta water supplies for municipal, industrial and agricultural purposes. 

Once completed, the Los-Vaqueros improvements project benefits would: 

• increase water supply reliability from 44,000 to 504,000 AFY in dry periods; 

• add emergency water supply storage for Bay Area agencies ranging from 80,000 to 

120,000 AFY; and 

• increase environmental water supply ranging from 50,000 to 790,000 AFY. 

East Contra Costa Irrigation District (ECCID) 

CCWD entered into an agreement with the ECCID in 2000 to purchase surplus irrigation water 

for M&I purposes in ECCID’s service area. Only a portion of ECCID is within the existing 

CCWD service area (estimated current demand of 6,000 AFY). The current ECCID agreement 

allows CCWD to purchase up to 8,200 AFY for service in the areas common to both districts. 

The agreement also includes an option for up to 4,000 AFY of groundwater (by exchange) when 

the CVP is in a shortage situation. The groundwater exchange water was utilized during the 

2007-2009 drought, and the 2013-2015 drought. This exchange water can be used anywhere 

within CCWD’s service area. Water delivered by CCWD to the City of Brentwood is purchased 

by the City from ECCID under a separate contract. 

Bay Area Regional Reliability (BARR) 

The CCWD together with seven other Bay Area water agencies, including Alameda County 

Water District (ACWD), Bay Area Water Supply and Conservation Agency (BAWSCA), East 

Bay Municipal Utility District (EBMUD), Marin Municipal Water District (MMWD), San 

Francisco Public Utility District (SFPUC), Valley Water, and Zone 7, are participating in the 

BARR partnership to improve water supply reliability in the Bay Area. Benefits of a regional 

approach include leveraging existing infrastructure investments, facilitating the transfer of water 
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during shortages, bolstering emergency preparedness, and improving climate change resiliency. 

The BARR partners are currently working on the Shared Water Access Program to develop a 

guide for sharing resources among the BARR agencies to improve regional resilience and 

reliability. As part of the BARR Shared Water Access Program, CCWD and Valley Water, 

which are both CVP contractors, are seeking to implement an exchange wherein CCWD makes 

available to Valley Water up to 5,000 AF of CCWD’s CVP allocation in 2021, in exchange for 

Valley Water returning the same amount of water to CCWD in a later year. This pilot project 

will both provide valuable water supply to Valley Water during a critically dry year as well as 

identify institutional and regulatory considerations relevant to future transfers or exchanges 

between BARR partners (CCWD 2021). 

 

As part of the CCWD 2020 UWMP, CCWD compiled and assessed a comprehensive list of 

supply alternatives based on supplies considered in the 1996 FWSS, 2007 FWSS review, 2005 

Water Transfer Alternatives Analysis, recycled water master plans, groundwater management 

plans, urban water management plans, and other local and regional planning documents. Pre-

screening conditions were applied to develop a meaningful range of potential water supply 

options. The UWMP supply alternatives are generally categorized as conservation, recycled 

water, groundwater, desalination, or water transfers. 

 

It is anticipated that CCWD would implement the following supply options in the future. 

Together, these projects will achieve a total of 24,000 AFY of dry year supply by the year 2060 

to address the District’s projected shortfalls. 

 

• Recycled Water Projects: CCWD continues to evaluate an Industrial Recycled Water 

Project to serve up to 3,400 AFY to major industrial customers, either in coordination 

with an exchange with Valley Water or separately. This amount could increase depending 

on costs, water quality, and reliability considerations. Additionally, as previously noted, 

approximately half the water demand for the redevelopment at the Concord Naval 

Weapons Station is to be met with recycled water. The timing and scope of these recycled 

water projects would depend on the overall water use within CCWD’s service area and 

timing of redevelopment. The UWMP estimates these projects, along with other minor 

increases in recycled water use, would provide an additional 23,610 AFY of supply. 

• Long-Term Water Use Efficiency Measures: CCWD would continue to implement 

enhanced conservation to maintain the per capita water use required by SB X7-7 as well 

as future water use efficiency targets into the future. Taking into consideration the most 

cost-effective implementation strategies, the CCWD would add an additional 8,800 AFY 

generated by long-term projects by the year 2060.  

 

New Dry Year Supplies to Meet Projected Shortfalls: Assuming anticipated passive 

conservation savings are realized in the future, and all planned water use efficiency projects 

(conservation and recycled water) are implemented, the CCWD anticipates no supply shortfalls 

until the year 2040, and at that time only under multiple-year drought conditions (CCWD 2021) . 

This also assumes that the CCWD will abide by its current Board policy of meeting 100 percent 

of demand during normal years and at least 85 percent of demand during drought conditions, 

with 15 percent being met through customer response to short-term DMMs. The CCWD would 
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continue to monitor and evaluate appropriate water supply alternatives as 2040 approaches.  

Summary of Existing and Planned Sources of Water 

While CCWD’s primary source of water supply is the CVP, CCWD also has water rights for the 

Los Vaqueros Reservoir and at Mallard Slough. In addition, ECCID, the City of Antioch, and 

industrial users all have rights to divert water from the Delta. While there are a number of 

agencies within its service area that use groundwater to meet a portion of their demands, CCWD 

does not utilize groundwater to meet demands. Recycled water has also been used in CCWD’s 

service area, and its use is projected to increase in the future. Table 3.15-5 and Table 3.15-6 

below indicate the amount of water, by supply type, supplied in 2020 for the District’s wholesale 

operations and retail operations, respectively. 

 

Table 3.15-5: CCWD Wholesale Water Supply (Actual) 

Water Supply 
Additional Detail on Water 

Supply 

2020 

Actual Volume 
(AFY) 

Water Quality 

Purchased or 
Imported Water 

Central Valley Project 88,820 Other Non- 
Potable Water 

Surface water (not 
desalinated) 

Mallard Slough 0 Other Non- 
Potable Water 

Supply from Storage Los Vaqueros Reservoir 4,590 Other Non- 
Potable Water 

Transfers ECCID Supply 6,000 Other Non- 
Potable Water 

Surface water (not 
desalinated) 

Industrial River Diversions 5,400 Other Non- 
Potable Water 

Surface water (not 
desalinated) 

Antioch River Diversions 770 Other Non- 
Potable Water 

Groundwater (not 
desalinated) 

Estimated Groundwater 2,190 Other Non- 
Potable Water 

Recycled Water Industrial, irrigation, and 
commercial, wetland uses 

9,160 Recycled Water 

Total 116,930  

NOTES: 

(a) Industrial river diversions are estimated based on average use. 

(b) Groundwater represents production from municipal customer owned wells and an estimate of private wells within CCWD’s 
service area. 

(c) Recycled water supplies include DEC/LMEC industrial, CCCSD Zone 1, and Cities of Antioch and Pittsburg irrigation, and 
wetland/wildlife habitat uses. It does not include approximately 1,000 AFY of CCCSD plant use. 

(d) Passive and active conservation savings are not included in this table. 
 
Source: CCWD Draft 2020 UWMP Table 6-8W: Water Supplies — Actual 
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Table 3.15-6: Retail Water Supply (Actual) 

Water Supply 
Additional Detail on Water 

Supply 

2020 

Actual Volume Water Quality 

Surface water (not 
desalinated) 

CCWD Wholesale Supply 63,600 Other Non- 
Potable Water 

Recycled Water Industrial, irrigation, and 
commercial, wetland uses 

8,700 Recycled Water 

Total 72,300  

NOTES: 

• CCWD’s retail supply in 2020 is equal to total retail demand, including losses as shown in Table 4-1R. 

• Recycled water supplies include DEC/LMEC industrial, CCCSD Zone 1, and wetland/wildlife habitat uses. It does not 
include approximately 1,000 AFY of CCCSD plant use. 

• Passive and active conservation savings are not included in this table. 

 

Wastewater  

The CCWD coordinates wastewater collection, treatment and disposal with four wastewater 

agencies that operate within its service area. Water recycling is a component of CCWD’s long 

term sustainable water supply strategy, and CCWD collaborates with local wastewater agencies 

proposing to provide recycled water for appropriate designated uses. 

 

Central Contra Costa Sanitary District (CCCSD) 

The CCCSD wastewater treatment plant is located in unincorporated County land between 

Interstate Highway 680 (I-680) and and State Highway 4 (SR-4). The treatment plant has a 

current dry weather permitted capacity of 53.8 million gallons per day (mgd) with an average dry 

weather flow of 33.2 mgd to the treatment plant. CCCSD provides wastewater collection and 

treatment for approximately 500,000 residents and 3,000 businesses in central Contra Costa 

County, including portions of the CCWD service area. Effluent from the activated sludge 

secondary treatment process is disinfected with ultraviolet (UV) light and then discharged into 

Suisun Bay via submerged outfall. A portion of the UV-disinfected secondary effluent is diverted 

to CCCSD’s recycled water production plant for tertiary treatment using direct filtration 

followed by disinfection with sodium hypochlorite. CCCSD’s recycled water conforms to Title 

22 requirements for unrestricted use. CCCSD currently provides approximately 700 AFY 

(approximately 228 million gallons per year or 0.6 mgd) to recycled water customers within the 

cities of Concord, Pleasant Hill, and Martinez and utilizes up to 1,090 AFY (approximately 355 

million gallons per year or 1 mgd) for plant use. Other water treatment agencies operating within 

the County are as follows. 

 

Mt. View Sanitary District (MVSD) The MVSD wastewater treatment plant is located near the 

Martinez Refinery and I-680 on unincorporated land in Contra Costa County. MVSD serves 

approximately 21,100 people in the City of Martinez and adjacent unincorporated areas. 

Treatment processes include two stage trickling filtration for ammonia removal, secondary 

clarification, sand filtration, UV disinfection and anaerobic digestion of biosolids. Treated 
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effluent from MVSD enters a constructed marshland west of I-680, flows to Peyton Slough, 

which then combines with surface runoff, and tidal flows supplying a natural marshland east of I-

680, before ultimately discharging to the Carquinez Strait. The plant has a dry weather permitted 

capacity of 3.2 mgd and currently treats an average of 1.25 mgd. 

Current and Projected Water Uses 

Project Conditions 

Marathon Petroleum Refinery operations consumed approximately 8.5 to 9 million gallons of 

water per day sourced from potable water and refinery-owned wells. The Refinery’s main use of 

water is to supply refining processes with steam and cooling water. The water supply was also 

used as a back-up source of water for emergency fire suppression, as needed. The proposed 

project is expected to reduce the overall water use at the facility by about 70 percent or about 3.6 

million gallons of fresh water per day. 

Over the baseline period, the refinery used on average 3,249,320 thousand gallons per year. The 

CCWD and Refinery entered into an agreement to supply water to the Refinery’s existing 

industrial operations and/or water service area. The water supply system includes water intake 

and treatment facilities, water transmission pipelines operated by the CCWD, and water supply 

pipelines to the Refinery and MOTs. 

Aside from internal reuse of stripped sour water as crude desalter make up wash water and a 

portion of treated effluent reused as industrial water, the refinery does not use any recycled 

water. 

Wastewater Treatment 

Refining Operations 

The Refinery wastewater streams from the previous refining operations and most of the 

stormwater runoff is collected and managed in the existing wastewater treatment system that is 

regulated by the San Francisco RWQCB under a NPDES discharge permit (Order No. R2-2015-

0033). The existing permit expired in 2020 but has been temporarily extended until an updated 

permit can be issued that reflects the new operations. The updated permit application is currently 

under review by the RWQCB, but given that discharges are expected to decrease, no additional 

impacts from the discharges are expected. The Refinery treats and discharges process 

wastewater, including water from boiler blowdown, cooling tower blowdown, sanitary 

wastewater, sour water stripper bottoms, contaminated groundwater, stormwater runoff, and off-

site wastewater generated at other Refinery facilities including remediation wastewater and cargo 

hold washwater. Current treatment volumes average 4.4 mgd with a total plant capacity of 

10.44 mgd. 

Existing wastewater flows into the API separators to remove oil and sediment2... Wastewater 

from the separators then flows to dissolved nitrogen flotation (DNF) units that remove additional 

oil and solids. Oil, water, and solids are further separated in a centrifuge and recovered oil is 

shipped offsite for processing. DNF effluent is next routed through an air stripper and then sent 

                                                 
2  API Separators frequently used in the treatment of refinery wastewater that has been contaminated by oil and oil-

bearing sludge. American Petroleum Institute Application Data Sheet ADS 2900-08/rev.C. November 2010. 
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for biological treatment through a series of biological aerated and facultative lagoons (Surge 

Pond 1, Surge Pond 2, and Bio-Oxidation Pond). Wastewater is then pumped to clarifiers where 

coagulants and flocculants are added to remove algae and improve solids settling. From the 

clarifiers, wastewater flows to sand filters and Granular Activated Carbon (GAC) adsorption 

vessels and is discharged to the historical coke storage area retention pond (Coke Pond) and/or 

Clean Canal. The Clean Canal can also receive neutralized demineralizer reject water from the 

water treatment plant. 

The existing NPDES permit authorizes the discharge of treated wastewaters and neutralized 

demineralizer reject water via the Clean Canal to a final outfall, Discharge Point No. 001, in 

Suisun Bay under the Avon Wharf. An additional 10 discharge points are authorized under the 

NPDES permit for discharge of stormwater to lower Walnut Creek, immediately west of the 

Refinery, and Hasting Slough, onsite and east of the Refinery. The additional capacity of the 

oxidation/polishing ponds allows for an intermittent daily discharge based on pump operations. 

The instantaneous discharge rate, based on pump operations, is typically three scenarios:  

 

• No pumps operational (i.e. zero discharge); 

• One pump operational (3,500 – 4,000 gpm); or  

• Two pumps operational (8,000 gpm). 

Under the revised NPDES Permit, “Discharge Point No. 001 is prohibited when treated 

wastewater does not receive an initial dilution of at least 15:1, as modeled. Compliance shall 

be achieved by proper operation and maintenance of the discharge outfall to ensure that it (or 

its replacement, in whole or part) is in good working order and is consistent with provision 

stated in this permit. 

Groundwater 

See West Coast Basin Report from the Department of Water Resources. This report sets limits 

for annual limits by gallons or acre feet under the agreement. The County’s Urban Water 

Management Plan shows allocations for residential, commercial and industrial customers.  

Solid Waste Management 

The Department of Resources Recycling and Recovery (CalRecycle), along with local 

enforcement agencies, regulates the operation of solid waste facilities. It is a core value of 

CalRecycle to manage and mitigate the impacts of solid waste on public health and safety and 

the environment by enforcing compliance with regulations and state minimum standards, through 

integrated and consistent permitting, inspection, and enforcement efforts. The Contra Costa 

County Health Services Department, Environmental Health Division is the local enforcement 

agency for collection, treatment, and disposal of hazardous solid waste. 

 

AB 39 requires solid waste facilities to report existing capacity, future projects, and service 

projections for the life of the facility. CEQA reports should include facility operations’ 

conformance with the County’s Waste Management Plan and General Plan land use designation. 

CalRecycle provides guidance for lead agencies in the preparation of CEQA documentation and 

to responsible agencies for their review of documentation for the construction and/or operation 

of a solid waste facility requiring a full solid waste facility permit (SWFP). 
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Regulated businesses include recycling, disposal and composting facilities, landfills, 

transfer/processing facilities, and municipal solid waste conversion facilities. Permitted facilities 

are required to register with the state Recycling and Disposal Reporting System (California 

Public Resources Code [PRC] Section 41821.5[g]). Reporting entities must report accurately as 

required by statute and regulation. Local governments may review some reporting entity records 

pursuant to Public Resources Code Section 41821.5(g). 

 

The Central Contra Costa Solid Waste Authority is a joint powers authority that franchises solid 

waste and recycling collection services in Lafayette, Moraga, Orinda, Walnut Creek, and 

surrounding unincorporated communities. Operating landfills in Contra Costa County include the 

Acme Landfill near Martinez, which is restricted to receiving construction and demolition wastes 

and yard debris; Keller Canyon Landfill near Pittsburg; and West Contra Costa Sanitary Landfill 

in Richmond. Table 3.15-1 indicates the daily permitted capacity, the remaining capacity, and 

the estimated site life at the three operating landfills in Contra Costa County. 

 

Contra Costa County has one Class II landfill, the Keller Canyon Landfill and West Contra Costa 

Landfill. The Keller Canyon Landfill has a maximum permitted daily disposal of 3,500 tons per 

day with a remaining capacity of 63,408,410 tons and an anticipated closure date of December 

31, 2030. Other landfills in the Bay Area include the Altamont Landfill in Alameda County, 

Forward Landfill in San Joaquin County; Potrero Hills Landfill in Solano County, and the Vasco 

Road Landfill in Alameda County. 

Nonhazardous and Recyclable Waste 

According to the California Integrated Waste Management Board, two active solid waste 

disposal sites are within Contra Costa County: Acme Landfill near Martinez and Keller Canyon 

Landfill near Pittsburg. Additionally, the Potrero Hills Landfill in Solano County is currently an 

active solid waste disposal site. Acme Landfill is a Class III disposal site that is permitted to 

accept 1,500 tons per day. The remaining capacity for the landfill was approximately 506,590 

cubic yards as of June 2021, and it is scheduled to close in 2021. Keller Canyon Landfill is a 

Class II landfill that is permitted to accept 3,500 tons per day. The remaining capacity for the 

landfill was approximately 63 million cubic yards as of June 2021; the landfill is scheduled to 

close in 2050. The landfill accepts agricultural, construction/demolition, industrial, mixed 

municipal, and sludge waste. Potrero Hills Landfill is a Class III landfill that is permitted to 

accept 4,330 tons per day. The remaining capacity of this landfill was approximately 8.2 million 

cubic yards in January 2006 (California Integrated Waste Management Board 2007). Estimated 

landfill capacity in Contra Costa County is shown in Table 3.15-7. 

 

Table 3.15-7: Estimated Remaining Capacity and Site Life for Contra Costa County 
Landfills 

Landfill 

Maximum 
Permitted 

Capacity (Cubic 
Yards) 

Remaining 
Capacity (cubic 

yards) 

Maximum 
Permitted 

TPD 

Estimated 

Year of 

Closure 

Classification 

Keller Canyon 
Landfill 

75,018,280 63,408,410 3,500 2050 Industrial 
Biosolids/Agriculture 

Acme Landfill 6,195,000 506,590 1,500 July 2021 Solid Waste Class III 
Landfill 

West Contra Costa 51,000 tons/day -- 196 Planned Large Volume 
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Table 3.15-7: Estimated Remaining Capacity and Site Life for Contra Costa County 
Landfills 

Landfill 

Maximum 
Permitted 

Capacity (Cubic 
Yards) 

Remaining 
Capacity (cubic 

yards) 

Maximum 
Permitted 

TPD 

Estimated 

Year of 

Closure 

Classification 

Sanitary Landfill 
(WCCSL) 

Transfer/Processing 

Brentwood Transfer 
Station 

400 -- 400 Not Reported Large Volume Solid 
Waste 

CWM Kettleman 
Hillsb 

8,000 6,000 15,600 -- Large Volume Solid 
Waste 

Potrero Hills 
Landfill 

83,100,000 13,872,000 4,330 2048 Solid Waste 

Clean Harbors 
Buttonwillow LLC 

13,250,000 -- 10,500 2040 Industrial Waste 
Codisposal Facility 

a Source: Cal Recycle Solid Waste Information System (SWIS) database. https://www2.calrecycle.ca.gov/SolidWaste/Site/Search Website accessed July 
28, 2021 

b USEPA 2020. https://www.epa.gov/sites/default/files/2020-07/documents/cat000646117-khf-tsca-approval-2020-07-29.pdf Website accessed July 28, 
2021. 

 

Hazardous Waste 

Kettleman Hills is a chemical waste disposal and treatment facility with a capacity of 5.6 million 

cubic yards; it is operated by Chemical Waste Management, a subsidiary of WMX Technologies 

headquartered in Oak Brook, Illinois. The 1,600-acre site accepts waste from all over the western 

United States, but primarily serves California. It is one of fewer than 30 commercial chemical 

waste sites in the country and one of fewer than 10 sites licensed to accept polychlorinated 

biphenyl. The Kettleman Hill hazardous waste facility was permitted to increase its capacity 

from 10.7 million cubic yards to 15.6 million cubic yards in July 2020 (USEPA 2020). The 

expansion is expected to provide another 12 to 14 years of life.  

 

The Buttonwillow Facility has been in operation since 1982 and is located on 320 acres in the 

unincorporated community of Buttonwillow in Kern County. The site is operated by Clean Harbors 

Environmental Services and is fully permitted to manage a large number of RCRA hazardous 

wastes, California hazardous waste, and non-hazardous waste for stabilization treatment, 

solidification, and landfill. Typical waste streams include contaminated soils, hazardous waste for 

treatment of metals, plating waste, and hazardous and non-hazardous liquids and the facility can 

accept 300 loads of waste per day. The permitted capacity at the Buttonwillow landfill is in excess 

of 10 million cubic yards. Clean Harbors has applied for modifications to its facility that would 

include the addition of four new hazardous waste treatment buildings and increase the landfill 

capacity for non-hazardous waste (Kern County Planning Department 2020). 

3.15.3 Impact Analysis 

3.15.3.1 Methodology for Impact Analysis 

Utilities and services data within the Project area were obtained from available area plans and 

associated environmental documents, urban water management plans, and the service providers. 

The locations and conditions of local water supply, storm drainage, sanitary sewer, and solid 

waste have been identified. This section also identifies relevant utility or service-related capital 

improvement programs in Contra Costa County. 

https://www2.calrecycle.ca.gov/SolidWaste/Site/Search
https://www.epa.gov/sites/default/files/2020-07/documents/cat000646117-khf-tsca-approval-2020-07-29.pdf
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For this analysis, direct impacts are defined as primary effects that occur as a result of Project 

construction and operation. This section also addresses the Project’s compliance with federal, 

state, and local laws. Marathon Refinery’s new operating permit may require amendments and/or 

administrative modifications that may result in direct or indirect changes to existing water, 

sewer, gas, electric, and telecommunications services. Reasonably foreseeable changes to utility 

infrastructure that may occur that would also affect utility services. 

 

Consistent with the urban water master planning cycle prescribed in Water Code Section 10621, 

the baseline years for utilities usage in this Draft EIR is a 5-year period. The years 2015 through 

2020, the 5 years preceding submittal of the land use and air permit applications for the Project, 

comprise the baseline years for this analysis. 

3.15.3.2 Significance Criteria 

For the purposes of this analysis, the proposed Project is considered to have a significant impact 

on utilities and service systems if it would: 

• require or result in the relocation or construction of new or expanded water, wastewater 

treatment, or storm water drainage, electric power, natural gas, or telecommunications 

facilities, the construction or relocation of which could cause significant environmental 

effects;  

• have insufficient water supplies available to serve the Project and reasonably foreseeable 

future development during normal, dry, and multiple dry years; 

• result in a determination by the wastewater treatment provider, which serves or may serve 

the Project that it has adequate capacity to serve the Project’s projected demand in 

addition to the provider’s existing commitments; 

• generate solid waste in excess of state or local standards, or in excess of the capacity of 

local infrastructure, or otherwise impair the attainment of solid waste reduction goals; or 

• be out of compliance with federal, state, and local statutes and regulations related to solid 

waste. 

3.15.4 Impacts and Mitigation Measures 

The Marathon facility will continue to receive electricity from the Foster Wheeler Martinez 

cogeneration facility onsite, which is the primary source of electricity for the refinery. The 

Marathon facility will reduce the amount of feedstock processed from 161,000 bpd to 48,000 

bpd, reducing the processing activities at the facility. Units that are expected to be shutdown 

include the Crude Units, No. 4 HDS Unit, Alkylation Unit, No. 4 Gas Plant, Catalytic Reformer, 

UOP Platforming Unit, Sulfur Recovery Unit, Benzene Saturation Unit, Fluid Catalytic Cracking 

Unit, Boilers #6 and #7, and Vacuum Units. Several units will be modified including the No. 2 

and No. 3 HDS, Hydrocracker Stage 1 and 2, No. 1 and No. 5 Gas Plants, and some storage 

tanks. New units that will be installed include a Thermal Oxidizer, Pretreatment Unit, and 

Wastewater Treatment Unit. Overall, the proposed Project will result in the shutdown of a 

number of refinery units, as well as heaters and boilers, resulting in a decrease in electricity and 

natural gas use. 

The purchases of electricity from a public utility company will decrease under the proposed 

project. Current electricity use at the Refinery is approximately 1,200,000 MWH per year. The 

electricity used after implementation of the proposed Project is an estimated to be 855,000 MWH 



Section 3.15 Utilities and Service Systems 

Martinez Renewable Fuels Project 3.15-23 October 2021 
Draft EIR 

per year. Current natural gas use at the Refinery is approximately 60,000 mmBtu/day. The 

natural gas use after implementation of the proposed Project is estimated to be approximately 

31,080 mmBtu/day. The reduction in electricity and natural gas use is further documented in 

Section 3.8 - Greenhouse Gas section of this EIR which shows an emission reduction of over 

885,000 metric tons per year of GHG emissions, most of which are carbon dioxide emissions 

generated by combustion sources. 

 

UTIL-1: Need for relocation or construction of new or expanded water, wastewater 

treatment, or storm water drainage, electric power, natural gas, or telecommunications 

facilities, the construction or relocation of which could cause significant environmental 

effects. (Less than Significant) 

Telecommunications service for the Martinez refinery is privately contracted through 

telecommunications companies. Proposed renewal fuels conversion would have no impact on 

telecommunications services and will not be discussed further in this EIR. 

Gas Facilities 

The operation of the proposed Project would not require new gas facilities. The Marathon facility 

would continue to operate its Cogeneration Units onsite. Units that are expected to be shutdown 

include the Crude Units, No. 4 HDS Unit, Alkylation Unit, No. 4 Gas Plant, Catalytic Reformer, 

UOP Platforming Unit, Sulfur Recovery Unit, Benzene Saturation Unit, Fluid Catalytic Cracking 

Unit, Boilers #6 and #7, and Vacuum Units. Several units would be modified, including the No. 

2 and No. 3 HDS, Hydrocracker Stage 1 and 2, No. 1 and No. 5 Gas Plants, and some storage 

tanks. New units that would be installed include a Thermal Oxidizer, Pretreatment Unit, and 

Wastewater Treatment Unit. Overall, the proposed Project will result in the shutdown of a 

number of refinery units, as well as heaters and boilers, resulting in a decrease in electricity and 

natural gas use. 

 

All major construction activities would be within the confines of the existing refinery, where the 

locations of existing natural gas pipelines are well known. No modifications would be required 

to any PG&E transmission or distribution pipelines. No grading or trenching would be required 

off-site, e.g., at Amorco. Therefore, construction activities would not be expected to impact any 

PG&E critical facilities.  

 

Overall, the Project operations would result in a reduction in the number of combustion sources. 

Renewable refinery fuel gas would be used to operate heaters associated with the project, to the 

extent feasible. Current natural gas use at the Refinery is approximately 60,000 mmBtu/day. The 

natural gas consumption after implementation of the proposed Project is estimated to be 

approximately 31,080 mmBtu/day. 

 

Natural gas would still be supplied to the facility; however, the operation of the renewable fuels 

facility would require less purchased natural gas than the operating refinery, so impacts on 

natural gas facilities would be less than significant.  

Electric Facilities 

The operation of the proposed Project would not require new electricity facilities. As with 
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Refinery activities involving natural gas consumption, major construction activities would occur 

within the confines of the existing Marathon Refinery, and would not require modifications to 

any of PG&E’s transmission and distribution equipment. New construction would avoid 

overhead and underground T&D infrastructure. No major construction activities would be 

required outside of the existing refinery, e.g., at Amorco. Therefore, construction activities 

would not be near any PG&E overhead electric lines. 

 

Electricity would still be purchased from PG&E to operate the facility; however, the operation of 

the renewable fuels facility would require less purchased electricity than the existing Refinery. 

The purchases of electricity from a public utility company would decrease under the proposed 

project. Current electricity use at the Refinery is approximately 1,200,000 MWH per year. The 

electricity used after implementation of the proposed Project would be estimated to be 855,000 

MWH per year. Therefore, construction and operational impacts on electrical facilities are 

expected to be less than significant. 

Stormwater 

No new stormwater management infrastructure would be necessary for the converted Refinery 

operations. Most stormwater and surface runoff generated within the Refinery would be 

contained and treated within the Refinery’s wastewater treatment plant. At the MOTs, work 

would be limited to pipeline modifications at the terminal piers; no new impervious surfaces 

would be created that would increase the current volume of stormwater runoff.  

 

Stormwater is not considered a source of supply for CCWD. While the Canal intercepts minor 

quantities of stormwater from the surrounding area, the stormwater is not intentionally diverted 

for beneficial reuse. Stormwater volumes captured directly in local reservoirs are offset by 

evaporation. Therefore, the proposed Project would have a less than significant impact on 

stormwater supply levels as a potable water source, and it would not result in environmental 

impacts from new storm drainage infrastructure. 

 

Water Service 

 

Baseline and Targets 

 

The County’s water conservation baseline conditions include: 

 

• Baseline daily per capita water use – how much water is used within an urban water 

supplier’s distribution system area on a per capita basis. It is determined using water use 

and population estimates in 5-year increments. 

• Urban water use target – how much water is planned to be delivered in 2020 pursuant to 

the CCWD UWMP to each resident within an urban water supplier’s distribution system 

area, taking into account water conservation practices that currently are and plan to be 

implemented. 

• Interim urban water use target – the planned daily per capita water use 2015-2020, a 

value halfway between the baseline daily per capita water use and the urban water use 

target. 
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Water service for commercial and industrial facilities operations in Contra Costa County is 

managed through individual agreements with the water district. Marathon’s water service is 

through an existing service agreement with CCWD. As discussed below, the renewable fuels 

project is expected to result in a substantial decrease in water use associated with the conversion 

of the facility from refining crude oil to renewable feedstocks. Therefore, the proposed project 

would not result in the relocation or construction of new or expanded public water conveyance 

facilities. 

 

The proposed Project would result in a reduction in operating units at the Refinery. Units that are 

expected to be shutdown include the Crude Units, No. 4 HDS Unit, Alkylation Unit, No. 4 Gas 

Plant, Catalytic Reformer, UOP Platforming Unit, Sulfur Recovery Unit, Benzene Saturation 

Unit, Fluid Catalytic Cracking Unit, Boilers #6 and #7, and Vacuum Units. Several units will be 

modified including the No. 2 and No. 3 HDS, Hydrocracker Stage 1 and 2, No. 1 and No. 5 Gas 

Plants, and some storage tanks. New units that will be installed include a Thermal Oxidizer, 

Pretreatment Unit, and Wastewater Treatment Unit. The Refinery currently consumes 3,100 to 

3,300 million gallons of fresh water per year. The proposed Project would be expected to reduce 

the overall water use at the facility by about 70 percent or about 1,310 to 1,320 million gallons of 

fresh water per year. The proposed Project is also expected to decrease the wastewater flow 

generated from the Facility. Further, the Avon and Amorco Marine terminals would not require 

water for operation, so no increase in water use would occur at either marine terminal. Therefore, 

the proposed project would not require additional water. 

 

Proposed Refinery water use is shown in Table 3.15-8 below. 

 

Table 3.15-8: Marathon Refinery Operations Water Consumption 

Water Type Million Gallons per Year 

Wash Water – Stripped FW 171 

Wash Water – Clean Cond 79 

Wash Water – Demin 92 

Zeolite Water (incl RO) – To Boilers 288 

Demin Water – To Boilers 18 

Demin Water – Total 110 

Cooling Tower Make-Up 787 

Raw Water – Total 1,300 

 

 

 

 

 

Wastewater and Sewage Treatment 

As explained above, a number of existing refinery units would be shutdown. Certain existing 

refinery units will be modified. Several new units would be installed including a new renewable 

feedstock Pretreatment Unit (PTU) and wastewater treatment equipment. The PTU produces a 
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wastewater stream that would require partial pretreatment to reduce the biological oxygen 

demand prior to treatment in the existing wastewater treatment facility. Existing tanks would be 

utilized and repurposed for equalization and biological treatment of the waste stream. New 

equipment purchased and installed during Project construction activities would consist of 

specialized wastewater treatment equipment to reduce biological oxygen demand in the waste 

stream. All wastewater, including sewage, generated at the Refinery is treated at the Refinery 

and discharged under an existing NPDES permit. Therefore, no public wastewater treatment 

facilities will be affected by the proposed Project. Because of the installation of new equipment 

and the changes to the wastewater treatment system, the project modifications would require 

modifications to the NPDES permit. 

 

The existing Refinery operations generate approximately 1,590 million gallons of wastewater per 

year or approximately 4.4 million gallons per day. As discussed previously, the Project would 

result in a reduction in operating units including the Crude Units, No. 4 HDS Unit, Alkylation 

Unit, No. 4 Gas Plant, Catalytic Reformer, UOP Platforming Unit, Sulfur Recover Unit, Benzene 

Saturation Unit, Fluid Catalytic Cracking Unit, Boilers #6 and #7, and Vacuum Units. 

Wastewater generation from these units will cease. 

 

The Pretreatment Unit will generate wastewater that requires pretreatment before further 

processing in the Facility’s existing wastewater treatment plant, which will occur in the new #2 

Wastewater Treatment System. Neutralized wastewater from the Pretreatment Unit will be 

pumped to a dissolved air flotation (DAF) unit to primarily remove suspended solids and any 

residual oil and grease. Chemicals (coagulants and polymer) will be injected ahead of the DAF to 

aid in phosphorus precipitation, solids separation and oil removal. Adjustments to pH and 

addition of coagulants/polymer are also expected to reduce metals (through a process of 

precipitation/co-precipitation) that may potentially be present in the wastewater. The DAF 

effluent will then be routed to another cooler to reduce temperature prior to introducing the 

wastewater into a flow through moving bed biofilm reactor (MBBR) unit to biologically degrade 

organics and reduce the Biochemical Oxygen Demand (BOD) of the wastewater.  

  

The pretreated wastewater from the new #2 Wastewater Treatment System will be routed to the 

surge pond and follow the remainder of the downstream units of the existing wastewater 

treatment plant for further polishing. Some modifications will be made to the existing wastewater 

treatment system including the relocation of four aerators within Surge Pond 1 to optimize 

aeration and a new oxidation pond return line which allows for recycle of oxidation pond 

discharge to Surge Pond 1. The anticipated daily dry weather discharge volume associated with 

the completed project is approximately 3.1 million gallons per day (mgd) as shown in Table 

3.15-9 below. 

 

Table 3.15-9: Renewable Fuels Wastewater Flow Balance 

Wastewater Streams  Units  Wastewater Volume 

No. 2 Wastewater Treatment System gpm  417  

Wash Pad  gpm  200  

RFF Process Water  gpm  70  

RFF Process Blowdown  gpm  56  
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Table 3.15-9: Renewable Fuels Wastewater Flow Balance 

Wastewater Streams  Units  Wastewater Volume 

Foul Water Strippers  gpm  500  

Cooling Tower Blowdown  gpm  243  

Balance of Plant Sources  gpm  646  

Sanitary Wastewater  gpm  70  

MECS Calalyst Plant  gpm  7  

Cogen Boiler Blowdown  gpm  167  

Raw Water Treatment  gpm  132  

Tank Water Draws and Extracted GW  gpm  49  

Miscellaneous Utility Water / Firewater / Condensate  gpm  200  

Cardox SW Retention Pond  gpm  21  

Total  
gpm  2,132  

MGD  3.1  

 

The wastewater volumes following completion of the project would be approximately 3.1 

million gallons per day which is less than the pre-project refinery wastewater generation of 4.4 

million gallons per day. Therefore, the project will result in a reduction in wastewater generated 

by the Facility. Further, the proposed Project would not result in the relocation or construction of 

new or expanded public wastewater treatment facilities. 

  

The proposed Project will not result in any wastewater generation at the Avon or Amorco Marine 

Terminals.  

 

Impact UTIL-2: Adequacy of available water supplies to serve the project and 

reasonably foreseeable future development during normal, dry, and multiple dry years. 

(Less than Significant) 

 

Current and Future Water Demand 

According to the County’s 2015 Urban Water Management Plan (June 2016), California Water 

Code Section 10631 requires the UWMP to include past and future population and demand 

projections in five-year increments over the next 20 years. The UWMP uses the terms water 

demand and water use interchangeably. The demand projections presented in Chapter 4 of the 

UWMP are consistent with the District’s FWSS and were developed in coordination with the 

District’s municipal customers. Factors influencing future water demand such as weather and 

growth in population were considered. 

 

2021 Water Conservation/Dry Year Information 

The CCWD noted that rain and snowfall precipitation in recent years has been well below 

normal. As of early April 2021, precipitation in the Northern Sierra was just over 50 percent of 

average for that time of year. The dry year meant the water district was given only 55 percent of 

item normal water allocation by the federal government (CCWD 2021a). However, because of 
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the District’s conservation programs and infrastructure improvements, the Los Vaqueros 

Reservoir storage is at 79 percent capacity as of April 1, 2021 (CCWD April 2021a).  

 

CCWD has actively and consistently implemented a variety of effective water conservation 

programs since 1988. CCWD is a signatory to the Memorandum of Understanding Regarding 

Urban Water Conservation in California (MOU) developed by the California Urban Water 

Conservation Council (CUWCC). The District implements Best Management Practices (BMPs), 

as prescribed in the MOU and as required in the Standard Criteria for Evaluating Water 

Management Plans. 

 

The Water District’s water conservation programs involve participation by residential, 

commercial, and industrial customers, and have saved approximately 6,200 AFY in annual water 

usage. Cumulative savings exceed 73,000 AF since the program’s inception in 1991. For 

example, the 2015 UWMP estimates approximately 10,000 AFY of recycled water was put to 

beneficial use within the District’s service area, including wildlife habitat enhancement and 

wetlands. Future use is anticipated to grow to nearly 18,000 AFY through additional projects 

implemented under the current agreements, potential future industrial use. 

 

CCWD’s Water Conservation Program fulfills their mission by reducing long-term water 

demand in an environmentally-responsible and cost-effective manner. The long-term water 

savings goal for the Conservation Program is to reduce demand by 5 percent of what it would be 

in 2050 without District-implemented conservation measures. This equates to approximately 

10,000 acre-feet in the year 2050. 

 

Current and Projected Recycled Water Uses 

The CCWD 2020 UWMP describes current and potential uses of recycled water in the wholesale 

and retail service areas, respectively. Potential uses include agricultural irrigation, urban 

landscape irrigation, wildlife and wetlands and enhancement, and industrial reuse. Future 

projects could supply highly treated recycled wastewater to select industrial customers for 

process and cooling purposes. Industries typically demand very high-quality water, requiring 

tertiary and sometimes de-mineralized treatment and nutrient removal. Potential customers 

include the Marathon and PBF Martinez (formerly Shell Oil) refineries, power plants and other 

manufacturing facilities. Other uses of recycled water being considered include construction dust 

control, sewer line cleaning, and other appropriate construction-related uses. Recycled water 

supply availability was assumed to be constant in normal, dry, and multiple dry year scenarios. 

Most projects which would increase recycled water use would require construction of additional 

water treatment and distribution facilities. 

 

The potential water use and wastewater impacts associated with the proposed Project were 

discussed under Hydrology and Water Quality (Section 3.10). The proposed Project would result 

in a reduction in operating units at the Refinery. Units that are expected to be shutdown include 

the Crude Units, No. 4 HDS Unit, Alkylation Unit, No. 4 Gas Plant, Catalytic Reformer, UOP 

Platforming Unit, Sulfur Recover Unit, Benzene Saturation Unit, Fluid Catalytic Cracking Unit, 

Boilers #6 and #7, and Vacuum Units. Several units will be modified including the No. 2 and 

No. 3 HDS, Hydrocracker Stage 1 and 2, No. 1 and No. 5 Gas Plants, and some storage tanks. 
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New units that would be installed include a Thermal Oxidizer, Pretreatment Unit, and 

Wastewater Treatment Unit.  

 

The Refinery currently consumes 3,100 to 3,300 million gallons of fresh water per year. The 

proposed Project is expected to reduce the overall water use at the facility by about 70 percent or 

about 1,310 – 1,320 million gallons of fresh water per year. As discussed in Section 3.10 – 

Hydrology and Water Quality, the proposed Project is also expected to decrease the wastewater 

flow generated from the Facility. Therefore, the proposed Project would not require additional 

water or generate additional untreated wastewater and would decrease both water use and 

wastewater flow discharged to the environment. Further, the proposed Project would not result in 

the relocation or construction of new or expanded public water, public wastewater treatment or 

storm water drainage facilities. 

 

The existing water supply would have the capacity to meet the increased demands of the project 

as the project would reduce the amount of water used at the Marathon Facility, thus a less than 

significant impact is expected due to the adequacy of water supplies to serve the project. 

 

Groundwater 

No economically feasible alternatives for using recycled water for groundwater recharge and IRP 

have been identified within CCWD’s service area at this time. Generally, groundwater within 

CCWD’s service area is not suitable for municipal, industrial or irrigation uses, or has limited 

use potential because of water quality (including high salinity, hardness, boron concentrations 

and other factors). 

 

As discussed in Section 3.15-2, the DWR sustainable groundwater management program 

classifies high-priority basins by acreage and adjacent populations which rely on groundwater 

resources for potable water. The Project site is adjacent to the Clayton Valley Groundwater 

Basin, which encompasses an area of approximately 17,846 acres, or about 27 square-miles. 

According to the 2019 SGMA results, Clayton Valley Groundwater Basin classified as “very 

low” priority (DWR 2019) and because the basin is not within a state-designated groundwater 

sustainability area, project operations would have no impact on groundwater supplies for 

beneficial reuse. 

 

Impact UTIL-3: Project construction and operations result in a determination by the 

wastewater treatment provider that it has inadequate capacity to serve the project’s 

projected demand in addition to the provider’s existing commitments. (Less than 

Significant) 

 

As discussed in Section 3.10 Hydrology and Water Quality, process wastewater, sanitary 

sewage, and most of the stormwater runoff from the Project Site is currently managed in the 

existing wastewater treatment system and regulated by a NPDES permit issued by the Regional 

Water Quality Control Board. The Project Site also operates under an NPDES permit from the 

U.S. EPA. Conversion of the Project Site to a renewable fuel facility would primarily involve the 

alteration and addition of Refinery equipment to process non-petroleum feedstocks into 

renewable diesel fuel, renewable propane, renewable naphtha, and potentially renewable aviation 
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fuel. The production of renewable fuels would primarily use existing process equipment, 

although some construction for new and modified equipment would be necessary.  

  

Certain new units would be installed, including a new renewable feedstock Pretreatment Unit 

(PTU) and wastewater treatment equipment. The PTU produces a wastewater stream that would 

require partial pretreatment prior to treatment in the existing wastewater treatment facility. 

Existing tanks would be utilized and repurposed for equalization and biological treatment of the 

waste stream. New equipment purchased and installed during Project construction activities 

would consist of specialized wastewater treatment equipment to reduce biological oxygen 

demand in the waste stream. 

 

The Pretreatment Unit produces a wastewater stream that would require partial pretreatment 

prior to treatment in the existing wastewater treatment facility. Existing tanks would be utilized 

and repurposed for equalization and biological treatment of the waste stream. New equipment 

purchased and installed during this phase would consist of specialized wastewater treatment 

equipment to reduce biological oxygen demand in the waste stream. Since Marathon treats its 

wastewater generated from the facility, the project will have no impact on any public wastewater 

treatment provider. The proposed revisions to the wastewater treatment system would ensure the 

proper treatment of wastewater streams generated by the Project. Revisions to the wastewater 

treatment system require modifications to the Facility’s wastewater system NPDES permit. 

Compliance with the NPDES permit assures that all wastewater discharged by the Facility meets 

applicable water quality requirements. 

 

Impact UTIL-4: Generation of solid waste in excess of state or local standards, or in 

excess of the capacity of local infrastructure, or otherwise impair the attainment of solid 

waste reduction goals. (Less than Significant) 

 

The Project would result in decreases in throughput, production and employment at the Refinery, 

which in turn would be anticipated to result in generation of a lower volume of solid waste as 

compared to prior Refinery operations. The Refinery would continue to be required to participate 

in business programs (e.g., recycling) to reduce solid waste deposits to landfills. The Project’s 

impacts would be less than significant. 

 

Mitigation Measure: No mitigation would be required. 
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4 CUMULATIVE IMPACTS 
In accordance with CEQA (CEQA Guidelines Section 15130 et seq.), an environmental impact 
report (EIR) is required to analyze the cumulative impacts of a proposed project in conjunction 
with other developments that affect or could affect the project area. This chapter identifies other 
related past, present, and future projects near the location of the proposed Project Site and 
summarizes potential cumulative impacts.  

State CEQA Guidelines Section 15355 requires that an EIR consider the cumulative impacts of a 
project when the project’s incremental effect is cumulatively considerable, as identified in 
CEQA Guidelines Section 15065, subdivision (c). Where a lead agency is examining a project 
with an incremental effect that is not “cumulatively considerable,” a lead agency need not 
consider that effect significant but shall briefly describe its basis for concluding that the 
incremental effect is not cumulatively considerable. As defined in CEQA Guidelines Section 
15355, a cumulative impact consists of an impact that is created as a result of the combination of 
the project evaluated in the EIR, together with other projects causing related impacts. An EIR 
should not discuss impacts that do not result in part from the project evaluated in the EIR. 

CEQA Guidelines Section 15355 defines cumulative impacts as follows: 

"Cumulative impacts" refers to two or more individual effects which, when considered together, 
are considerable or which compound or increase other environmental impacts. 

a) The individual effects may be changes resulting from a single project or a number 
of separate projects. 

b) The cumulative impact from several projects is the change in the environment 
which results from the incremental impact of the project when added to other 
closely related past, present and reasonably foreseeable future projects. 
Cumulative impacts can result from individually minor but collectively significant 
projects taking place over a period of time. 

4.1 APPROACH TO THE CUMULATIVE ANALYSIS 
CEQA Guidelines section 15130 provides that cumulative impacts analysis may be undertaken in 
one of two ways: 

Either: (A) A list of past, present and probable future projects producing related or 
cumulative impacts, including, if necessary, those projects outside the control of the 
agency, or (B) A summary of projections contained in an adopted general plan or related 
planning document, or in a prior environmental document which has been adopted or 
certified, which described or evaluated regional or areawide conditions contributing to 
the cumulative impact. Any such planning document shall be referenced and made 
available to the public at a location specified by the lead agency. 

This EIR uses the first approach, that is, using a list of past, present and probable future projects 
as the basis for the cumulative impact analysis. Probable future projects may include: 
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• Private projects requiring agency approval for an application that has been received at the 
time the Notice of Preparation is released, unless a project has been abandoned by the 
applicant; 

• Public projects for which money has been budgeted or included in an adopted capital 
improvement program, general plan, regional transportation plan or other similar plan; 

• Projects included in a summary of projects in a general plan or similar plan or 
• Projects anticipated as later phases of a previously approved project. 

The cumulative effects analysis is required to discuss not only approved projects under 
construction and approved related projects not yet under construction, but also unapproved 
projects currently under environmental review with related impacts or which would result in 
significant cumulative impacts. This analysis should include a discussion of projects under 
review by the Lead Agency and projects under review by other relevant public agencies. 

4.1.1 Content of the Cumulative Effects Discussion 
The cumulative impacts discussion herein will include or address the following: 

• The nature of each environmental resource being examined (refer to Chapter 3). 
• The location of the cumulative project and its type (refer to Chapter 2). 
• The geographic scope of the area affected by the cumulative effect. 
• A summary of the expected environmental effects to be produced by related projects, 

with specific reference to additional information stating where that information is 
available. 

• Reasonable, feasible options for mitigating or avoiding the proposed Project’s 
contribution to any significant cumulative effects. 

4.1.2 Considerations in Cumulative Effects Analysis 
An EIR may determine that a project’s contribution to a significant cumulative impact will be 
mitigated to a less-than-significant level and thus, is not significant. 

A project’s contribution is less than cumulatively considerable and therefore, less than 
significant if the project is required to implement or fund its fair share of mitigation measures 
designed to alleviate the cumulative impact. 

An EIR may determine that a project’s contribution to a significant cumulative impact is de 
minimis and thus, not significant. A de minimis contribution means that the environmental 
conditions would essentially be the same whether or not the proposed project is implemented. 

4.1.3 Significance Criteria 
When considering cumulative impacts of the Project, the environmental consequences of Project-
related actions were evaluated, using the criteria checklist from the CEQA Guidelines, Appendix 
G, to determine whether implementing such actions would make a cumulatively considerable 
contribution to a significant cumulative impact. 
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The effects of Project actions were evaluated in combination with the effects of other past, 
present and reasonably foreseeable future actions to determine whether: 1) the overall cumulative 
impact would be significant; and 2) the actions would considerably contribute to that overall 
cumulative impact. Both circumstances must exist to conclude that an environmental 
consequence would be cumulatively significant. 

Cumulatively significant effects would do any of the following: 

• Cause a significant adverse impact on a resource by exceeding a threshold of 
significance; 

• Make a considerable contribution to the trend of an already degraded or declining 
resource that has experienced substantial adverse effects from other past, present or 
reasonably foreseeable future projects; or 

• Cause an effect that was initially not significant by itself, but that would be part of a 
cumulatively degrading or declining future trend resulting from other reasonably 
foreseeable future actions. 

The potential cumulative impacts that would be significant based on the criteria above may be 
reduced to a less-than-significant level if the Project would comply with the requirements of an 
approved plan or mitigation program designed to reduce the Project’s potential incremental 
contribution to a cumulative effect to a level that is not cumulatively considerable. The approved 
plan or mitigation program must contain specific requirements that, if implemented, would avoid 
or substantially lessen the cumulative problem within the geographic area where the effect would 
occur. 

4.2 RELATED PROJECTS CONSIDERED IN THE CUMULATIVE IMPACT 
ANALYSIS 

Past, present and probable future projects considered for the cumulative analysis in this EIR are 
those identified on lands generally within 2 miles of the Project Site or the Avon and Amorco 
Marine Oil Terminals (MOTs). Each project considered is listed and briefly described below. 

Avon Connectivity Project (Contra Costa County Project No. CDLP18-02027). Chevron 
Pipe Line Company (CPL), a wholly-owned subsidiary of Chevron Corporation, proposes the 
Avon Connectivity Project (Project), the purpose of which is to connect two existing 
pipelines, the Bay Area Products Line (BAPL) and the TransMontaigne Partners (TMP) 
pipeline 191 to the existing Chevron Avon Terminal. The project would enable Chevron to 
directly transport refined liquid product to Kinder Morgan’s Concord Terminal from the 
project site - the Chevron Avon Terminal. The Avon Terminal address is: 611 Solano Way, 
Martinez. The proposed project is primarily located within the existing Chevron Avon 
Terminal on private property owned by the Chevron Pipe Line Company. The approximately 
16-acre Avon Terminal property is entirely surrounded by the Marathon Martinez Refinery, 
in an industrial area east of Highway 680 and north of California State Route 4. Construction 
of the project is currently anticipated to begin in 2022 and is estimated to last approximately 
12 months. 
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Martinez to Shell/Chevron 16-inch Connection Project (Contra Costa County Project 
No. CDLP16-2011). Proposed by the TransMontaigne Operating Company, the proposed 
project consists of construction of an approximately 8,100-foot-long, 16-inch-diameter 
welded steel bidirectional pipeline between the TransMontaigne Martinez Terminal and 
Chevron and Shell pipeline tie-ins at points located approximately 1.15 miles southwest of 
the TransMontaigne Martinez Terminal. The TransMontaigne Operating facility is located in 
the city of Martinez, approximately 1 mile west of the Marathon Martinez Refinery 
(Refinery). The pipeline would extend from the tank farm within the TransMontaigne 
Martinez Terminal through unincorporated lands south and west of the Terminal (Assessor’s 
Parcels Nos. 159-210-038, 380-010-025, -024, -023 and -009). The project is currently 
undergoing revisions by the project proponent and review by the County, including analysis 
of the project’s potential environmental impacts. Though construction of the project is 
uncertain, construction could potentially coincide with construction of the proposed Refinery 
Project if the TransMontaigne entitlements are approved by the County by 2022.  

Lower Walnut Creek Restoration Project. This approved project, initiated by the Contra 
Costa County Flood Control and Water Conservation District, will restore and enhance tidal 
wetlands, adjacent lowland grasslands and seasonal wetlands, and uplands along the southern 
shore of Suisun Bay and from Suisun Bay upstream along Walnut Creek and its tributary, 
Pacheco Creek. The project, now underway, will restore and enhance approximately 252 
acres of tidal marsh, 52 acres of adjacent lowland terrestrial grasslands and seasonal 
wetlands, and 50 acres of uplands, portions of which adjoin the western property line of the 
Refinery property north of the BNSF railroad line. The project has been designed to 
accommodate future opportunities for public trail and passive recreational access. 
Construction of the first of three phases of restoration work, inclusive of excavating tidal 
channels, grading soil to create a variety of habitat zones, transporting soil, constructing 
levees and access roads and planting and maintaining native vegetation, began in May 2021 
and could take up to two construction seasons (April to October) to complete. The second 
construction phase, also encompassing grading and vegetation management, could also take 
up to two construction seasons. The third phase will consist of construction of public access 
and recreational amenities in the project area.  

Bay View Estates Residential Project (Project Nos. CDSD04-8809, CDGP04-0013, 
CDRZ04-3148, CDDP04-3080). Proposed by Discovery Builders, Inc., the project would be 
a subdivision of 78.2 acres of land for development of 144 single-family residences, 
preservation of approximately 40 acres in open space as undeveloped land and marshes, 
construction of an approximately 2-acre stormwater treatment basin and a 4.5-acre private 
park, and construction of on-site roads and off-site improvements to existing roads. The 
project site is in unincorporated Contra Costa County (County), east of the city of Martinez 
and bounded by the Contra Costa Canal and BNSF railroad to the southwest and south, other 
residential development to the northwest, a self-storage facility to the west, Pacheco Creek to 
the east and Central Avenue to the northeast (Assessor’s Parcel No. 380-030-046). The 
project is currently undergoing environmental review by County staff; the Notice of 
Preparation of an EIR was released in June 2017, and public comment on the draft EIR for 
the project closed in July 2021. If the County grants entitlements for the project and issues 
grading and building permits, construction would be anticipated to commence in early 2022; 
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construction of the engineering improvements and housing units is expected to be complete 
by 2024. 

Conco Industrial Subdivision (County Project No. CDSD17-9459). The applicant, 
Gonsalves & Santucci, received approval from the County Zoning Administrator in 
November 2019 to subdivide 66.57 acres into six industrial lots. Entitlements granted with 
the tentative subdivision map included a land use permit to allow the establishment of up to 
five contractor’s yards, roadway and utility improvements and import of approximately 
155,600 cubic yards (cy) of fill material. The project site is located north of the BNSF 
railroad, approximately 0.74 miles south of the Waterfront Road bridge/crossing, along the 
western bank of Walnut Creek and approximately 1,000 feet east of the Refinery on the 
eastern bank, north of the BNSF railroad and (Assessor’s Parcel Nos. 159-250-018, -019, -
020, -021 and -022). The property owner has initiated the first project phase of importing fill 
to the site.  

Clear Channel Outdoor Digital Billboard (County Project No. CDLP21-02016). The 
project is a request by Clear Channel Outdoor to convert an existing billboard sign into a 
digital sign display. The billboard is located at 5915 Pacheco Boulevard in the County 
(Assessor’s Parcel No. 125-046-009), approximately 1.5 miles southwest of the Project Site. 
No approvals have been granted by the County for the project, which is currently undergoing 
application review by County staff. For purposes of this analysis, it is assumed that, if 
approved, conversion of the existing sign would occur in 2022. 

4500 Blum Road Subdivision (County Project No. CDSD18-09500). The proposed project 
would subdivide 2 acres into six lots ranging in size from 7,212 square feet to 13,944 square 
feet, plus a 30,146-square foot remainder. Subsequent to the subdivision of the property, it is 
expected that up to 18 code-protected trees ranging in size from 6.5 to 30 inches in diameter 
would be removed from the property, and a residence would be constructed on each new lot 
created with the subdivision. The project would include approximately 4,000 cy of grading 
(2,000 cy cut and 2,000 cy fill) to accommodate excavation for bioretention treatment 
facilities, building pads, and grading of the areas to be paved. The site is approximately 600 
feet south of the BNSF railroad and 0.8 mile west of the Refinery (Assessor’s Parcel No. 
159-170-028). The proposal is undergoing environmental review by County staff. For 
purposes of this analysis, it is assumed that, if approved, construction of the project would 
occur in 2022. 

Concord Airport Self-Storage (City of Concord Project No. PL19237). This proposed 
project would develop a moving truck rental franchise and two-story self-storage facility 
within four buildings with a combined floor area of approximately 121,900 square feet. This 
site is located on 4.5 acres on the northwestern corner of Marsh Drive and Solano Way 
(Assessor’s Parcel No. 125-210-012), less than 0.25 mile south of the Refinery’s southern 
boundary. For purposes of this analysis, it is assumed that, if approved, construction of the 
project would commence in 2022 and be complete by 2023. 

Concord Industrial Center (City of Concord Project No. PL19144). This approved 
project in the City of Concord consists of subdivision of 13.5 acres (former Assessor’s Parcel 
Nos. 159-090-047, -048 and -049) into four parcels ranging in size from 59,991 to 212,058 
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square feet. The project includes construction of three light industrial buildings ranging in 
size from 11,720 to 65,700 square feet, to be occupied by a wholesale food service supplier 
and a lessor of commercial dishwashing equipment. The project site is located on the north 
side of Arnold Industrial Way, approximately 0.25 mile west of the recreational sports fields 
at the southern end of the Refinery property. Development of the project is currently 
underway with the first two of the three buildings under construction. Design review for 
another, approximately 43,000-square foot sales, rental and service dealership building (Pape 
Material Handling, City of Concord Project No. PL20104), is pending review by City staff 
and encompasses the northern 4.7 acres of the center. For purposes of this analysis, 
construction of the three buildings and site improvements within the center is anticipated to 
continue until 2023. 

Interstate 680 and State Route 4 Improvements. These approved plans managed by the 
Contra Costa Transportation Authority encompass multiple projects planned or under 
construction on Caltrans highway facilities. Each of the projects listed below will occur on 
highway onramps, offramps or interchanges or includes a highway segment within 1 mile of 
the Refinery or MOTs. 

• State Route 4 Operational Improvements (Interstate 680 to Bailey Road). Addition of 
a high occupancy vehicle (HOV) lane on eastbound State Route (SR) 4 from the 
northbound Interstate 680 (I-680) onramp to the existing HOV lane east of SR 242, 
and addition of mixed flow lanes on eastbound and westbound SR 4 between SR 242 
and Bailey Road. The initial phase of the project consists of extension of auxiliary 
lanes between Port Chicago Highway in Concord eastward to Willow Pass Road in 
Bay Point and has a target construction completion date between 2023 and 2025. 
Additional phases of the project are unfunded. 

• I-680 HOV Completion and Express Lanes project. Within the vicinity of the Project 
Site, this transportation project includes conversion of the HOV lane to an express 
lane on southbound I-680 from just south of Marina Vista Avenue in Martinez to 
Rudgear Road in Walnut Creek. Construction of the project is substantially complete, 
though corridor equipment testing remains underway.  

• I-680/SR 4 Interchange Improvements. The purpose of this project is to increase 
capacity, reduce congestion and improve traffic operations and safety of the 
interchange of these two freeways. Phase 3 of the project, consisting of widening of 
SR 4 from Morello Avenue in Martinez to SR 242 to the east and replacement of 
Grayson Bridge, is anticipated to be completed in fall 2021. Four other phases of the 
project include new connectors and ramps; two of these phases are unfunded and two 
others are partially funded for design. 

• Innovate 680.The Innovate 680 program includes several projects aimed at improving 
efficiency and expanding opportunities for enhanced transit utilization to encourage 
mode shift along the I-680 corridor. The I-680 Express Lane completion project of 
the Innovate 680 program would convert the existing I-680 northbound HOV lane to 
an express lane between SR 242 and Marina Vista Avenue and has a target 
construction date of 2025. 

Marsh Drive Bridge over Walnut Creek Replacement. This County-initiated project, co-
sponsored by Caltrans, consists of replacing the two-lane-wide Marsh Drive Bridge over the 
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Walnut Creek channel west of Solano Way, approximately 0.25 mile southwest of the 
Refinery. The purpose of the project is to replace the existing bridge, which has been 
identified as structurally, seismically and hydraulically deficient, with a new bridge that 
meets current design standards for safe public access. Project construction began in summer 
2021 and is anticipated to take 24 to 30 months to complete. 

In addition to the projects located within an approximately 2-mile radius of the Project Site, the 
following regional County project was considered in the analysis of cumulative impacts to air 
quality, biological resources, energy and greenhouse gases (GHG): 

Phillips 66 Rodeo Renewed Project (County Project No. LP20-2040). The Phillips 66 
Rodeo Refinery is located at 1380 San Pablo Avenue on approximately 1,100 acres of land in 
the unincorporated community of Rodeo, approximately 10 miles west of the Refinery. The 
Rodeo Renewed Project would transform the existing Rodeo Refinery into a facility that 
would process renewable feedstocks into renewable diesel fuel, renewable components of 
other transportation fuels and renewable fuel gas. The modified facility would mostly use 
existing process units and storage facilities converted to handle new feedstocks and 
renewable fuels, though limited other new equipment would also be installed. The project 
includes decommissioning and potential demolition of existing related facilities off-site in 
Santa Maria, California, and a petroleum coke-processing facility approximately 9 miles west 
of the Refinery in Franklin Canyon in unincorporated Contra Costa County. The project is 
currently undergoing environmental review by County staff; the Notice of Preparation of an 
EIR was released on December 21, 2020. If approved, construction of the project is 
anticipated to occur over 24 months. For purposes of this analysis, construction is anticipated 
to commence in 2022 and be complete by 2024. 

Cumulative impacts are analyzed below for each of the resource areas discussed in this EIR 
(Sections 3.2 through 3.15). As explained in Section 3.1, the Project is anticipated to have no 
impacts in the resource areas of Agriculture and Forestry, Mineral Resources, Population and 
Housing, Recreation and Wildfire and therefore, is not anticipated to contribute to any 
cumulative impacts in those resource areas.  

4.3 CUMULATIVE IMPACTS TO ENVIRONMENTAL RESOURCES 
4.3.1 Aesthetics 
Potential aesthetics impacts of the Project are analyzed in Section 3.2. The Project is not 
anticipated to have significant aesthetic impacts, and the Project would not contribute to 
cumulative aesthetic impacts. Cumulative aesthetic impacts of the Project would be influenced 
by development projects in the vicinity of the Project Site and that could add to degradation of 
scenic resources. Other development in the Project vicinity would be at elevations at or lower 
than 100 feet, similar to those elevations on the property where the Refinery and MOTs are 
located. Construction of other projects would either be at-grade, as in the case of the Lower 
Walnut Creek Restoration Project, or would include construction of commercial, light industrial 
or residential buildings not exceeding 40 feet in height on infill sites surrounded by existing 
development. Construction of buildings at these heights and lower elevations would not 
significantly impair views of Mt. Diablo or scenic ridgelines south of the Refinery. I-680 and SR 
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4 near the Project Site are not designated scenic highways; therefore, neither the Project nor 
cumulative projects would adversely affect views from those roadways. 

The existing Refinery and MOTs are in a heavy industrial area in the County and near a number 
of other industrial facilities in Martinez and Benicia. The Project is expected to primarily use or 
repurpose existing equipment with replacement pipelines installed at the MOTs and one new 
reactor being installed in an existing unit on the Refinery. One new storage tank is expected to be 
constructed near the existing truck-loading operations to be used for storage prior to truck 
loading. Both the reactor and storage tank would be installed within the operating portions of the 
existing Refinery and would be shorter than the tallest equipment currently on the Project Site. 
The views of the Refinery and MOTs would remain essentially unchanged and continue to 
include views of heavy industrial equipment on the Project Site along the waterfront. The 
cumulative aesthetic impacts of the Project plus other projects would be less than significant. 

The Project would result in the reactivation of existing equipment in the operating portions of the 
Martinez Refinery, which is already lighted for 24-hour operations and nighttime work activities. 
The nearest source of potential new light or glare among the projects considered in this 
cumulative analysis, a proposed digital billboard approximately 1.5 miles south of the Refinery, 
would not be close enough to the Refinery to cumulatively increase nighttime lighting observed 
in any single location. The cumulative light, glare and visual impacts of the Project plus other 
projects would be less than significant. 

4.3.2 Air Quality 
Potential air quality impacts of the Project are analyzed in Section 3.3. A health risk assessment 
(HRA) and a particulate matter (PM2.5) modeling analysis were prepared to evaluate the impacts 
of emissions of air toxics and PM2.5 from the Project. The HRA showed that the Project would 
reduce cancer and chronic risk at all receptors. Similarly, the PM2.5 modeling analysis showed 
that PM2.5 concentrations would decrease at all receptors. Bay Area Air Quality Management 
District (BAAQMD) CEQA Guidelines require that a cumulative analysis examining toxic and 
PM2.5 sources within 1,000 feet of the Project Site also be performed.  

The screening results of the cumulative analysis of sources within 1,000 feet of the Project Site 
were compared to BAAQMD’s applicable Thresholds of Significance for determining 
cumulative impacts. Results of the analysis show that cumulative cancer and chronic risks would 
be below the applicable CEQA thresholds. With respect to PM2.5, modeled PM2.5 concentrations 
would be above CEQA thresholds. Modeled PM2.5 concentrations above CEQA thresholds are 
attributed to existing traffic on SR 4 and I-680 near the Project Site, and two off-site cement and 
aggregate-handling facilities in the area. Due to the proposed reduction in throughput, the 
proposed Project would reduce modeled PM2.5 concentrations at all receptors near the facility 
and would not increase modeled cumulative PM2.5 concentrations. 

Other cumulative projects in the vicinity would generate air emissions from construction 
equipment; resident, customer and employee vehicle trips; woodburning stoves in residences; 
and production of energy for lighting, space conditioning and other electricity-demanding 
equipment and appliances inside buildings. Regionally, the Phillips 66 Rodeo Renewed Project 
would involve a reduction in throughput of renewable feedstocks compared to petroleum, and 
would reduce its emissions compared to its baseline conditions. I-680 and SR 4 improvements 
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are also intended to improve operation of the transportation system and to increase transit use by 
making transit more efficient and desirable; and thus, would be expected to reduce tailpipe 
emissions and vehicle emissions from single-occupant vehicle use. Despite the decreases in air 
emissions from the Project and other projects in the vicinity and region, non-Project sources 
surrounding the facility would continue to result in PM2.5 concentrations that are above the 
significance threshold. Additional emission reductions from non-Project sources would be 
required to reduce the PM2.5 concentration to below the thresholds of significance defined by the 
BAAQMD.  

Potential reductions in PM2.5 emissions from other non-Project sources are outside the purview 
of this Project, and those sources would continue to have a significant and unavoidable impact on 
cumulative emissions of PM2.5. However, the proposed Project would result in overall reductions 
in air emissions and criteria pollutants from stationary and mobile sources as a result of reduced 
production of fuels and conversion of the Refinery to process a lower volume of renewable 
feedstock compared to petroleum feedstock. Therefore, the Project’s contribution to cumulative 
air quality impacts would be de minimis. 

4.3.3 Biological Resources 
Potential Project impacts to biological resources are analyzed in Section 3.4. During 
construction, the Project would include in-water work to repair wharf facilities and over-water 
work to modify pipelines. Vibration, noise and disruption associated with construction of the 
Project would have the potential to impact sensitive wildlife species, and mitigation measures 
have been identified to reduce the Project’s potential impacts to special-status wildlife to a less-
than-significant level. During Project operations, potential impacts from a major spill of 
feedstocks or products, as well as introduction of non-native invasive species from marine 
vessels, would be significant and unavoidable even after mitigation. Because biological impacts 
of the Project include both local impacts to species on and near the Project Site, as well as 
waterways used by vessel traffic, consideration of cumulative impacts to biological resources 
includes projects in the vicinity of the Project Site as well as regional projects.  

The Project is not anticipated to have cumulative impacts to biological resources during 
construction. Construction of the Project could occur contemporaneously with construction of 
other habitat restoration, roadway construction and residential and commercial/light industrial 
development projects near the Project Site. Construction impacts to sensitive species could, 
therefore, be cumulatively significant, although they would be temporary. As stated above, 
however, mitigation measures identified in Section 3.4 would reduce the construction impacts of 
the Project on sensitive species to a less-than-significant level. Mitigation measures are similarly 
identified for biological resources in the environmental analyses conducted for the Bayview 
Residential, Lower Walnut Creek Restoration and Marsh Drive Bridge Replacement projects, 
and with mitigation, the impacts of each of those projects was determined to be less than 
significant. Other development projects proposed in the City of Concord would be built on infill 
sites surrounded by roads and existing light industrial development, and where ground 
disturbance has previously occurred from site grading or temporary uses, such as construction 
yards and seasonal outdoor retail. On these properties, habitat value is considered to be low due 
to this prior grading and disconnection of the properties from other undisturbed lands.  
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Operation of the Refinery would potentially result in impacts pertaining to: 1) introduction of 
non-native invasive species from marine vessel traffic associated with the transport of feedstocks 
and fuels; 2) injury or death of fish and marine mammals as a result of strikes by shipping 
vessels (most commonly bow or propeller); and 3) injury or death of wildlife as a result of 
accidental release of animal fats and vegetable oils into water or on land. Each of these is 
considered to be a significant and unavoidable impact of the Project. With marine vessel traffic 
and renewable feedstock and fuels transportation also a component of the Phillips 66 Rodeo 
Renewed Project, there is greater opportunity for introduction of non-native invasive species, 
vessel strikes and spills, even with mitigation measures implemented by the Project as described 
in Section 3.4. Therefore, the Project would contribute to a cumulatively significant impact on 
biological resources.  

4.3.4 Cultural and Tribal Cultural Resources 
Potential cultural and tribal cultural resources impacts of the Project are analyzed in Section 3.5. 
The proposed Project consists primarily of a change in operation rather than a change in facilities 
(i.e., construction), as it would mostly use existing refining equipment and transportation 
facilities. Still, the proposed Project includes construction activities to install new pieces of 
equipment or to upgrade existing equipment within the developed footprint of the Refinery. With 
this construction, there is a potential to encounter previously unidentified buried archaeological 
or cultural resources during grading or other ground disturbance. Mitigation measures are 
recommended in Section 3.5 to ensure that: 1) work stops should there be any indications of the 
presence of an unanticipated cultural resource discovery (e.g. wood, stone, foundations, and 
other structural remains; debris-filled wells or privies; deposits of wood, glass, ceramics); and 2) 
that the discovered resources are evaluated. No tribal cultural resources have been identified on 
the Project Site or within the immediate vicinity, though the County and Applicant have agreed 
to a condition of approval that, if adopted by the County decision-making body, would require a 
tribal monitor to be present during ground disturbance associated with construction of the 
Project. The likelihood of presence of paleontological resources on the Project Site is low.  

Other projects under construction or planned to be built in the vicinity would be subject to 
similar mitigation measures requiring evaluation of potential archaeological or cultural resource 
finds. Further, in association with CEQA review, future consultations with Native American 
tribes in accordance with Public Resources Code Section 21080.3.1 to identify tribal cultural 
resources would be required for projects that have the potential to cause significant impacts to 
tribal cultural resources. With permit conditions, mitigation measures and procedural 
requirements in place for the Project and other projects, cumulative impacts on cultural and tribal 
cultural resources would be less than significant. 

4.3.5 Energy 
Potential energy impacts of the Project are analyzed in Section 3.6. The Refinery would continue 
to consume energy for the receipt of petroleum to be conveyed to other refineries, as well as for 
administrative operations of the Refinery. The Project would require energy for the proposed 
processing of renewable feedstocks and transport of fuels. Other projects in the vicinity and in 
the region, particularly development projects that involve new construction of buildings and 
residences, would add to existing area and regional demands for energy use for lighting, space 
conditioning, and resident, customer and employee transportation. Combined with other 
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development, increases in energy demand from the proposed Project could be cumulatively 
considerable. However, regulations applicable to projects in California have been adopted to 
promote and require energy efficiency. Developers of new construction projects must 
demonstrate in their building permit applications that the new structures would comply with 
Energy Efficiency Standards in Title 24 of California Building Code, to ensure that new 
buildings would not use energy inefficiently. Increasingly stringent emissions standards for 
vehicles, such as those required pursuant to California Health and Safety Code Sections 42823 
and 43018.5, are intended to promote fuel efficiency in transportation. With application of these 
regulations, cumulative impacts from energy usage of other projects is not anticipated to be 
significant. 

Further, the energy efficiency impacts of the Project are anticipated to be de minimis and 
therefore, would not significantly contribute to any impacts in this resource area. As noted in 
analyses in Section 3.6, Energy and Section 3.8, Greenhouse Gas Emissions, energy (electricity 
and gas) demands of the Project compared to previous years’ average operations are anticipated 
to decrease as a result of the decrease in the volume of feedstock processed at the Refinery. With 
this decrease, the cumulative energy impacts of the Project plus other development would be less 
than significant. 

4.3.6 Geology and Soils 
Potential geological and soils impacts of the Project are analyzed in Section 3.7. Geological 
impacts of development tend to be localized, as impacts are dependent upon the underlying soil 
and geological characteristics of a site. However, geological impacts of development can be 
cumulative if several projects combined exacerbate a risk to safety, for example, construction of 
multiple developments on a range of unstable slopes where landsliding could occur, or 
construction of several projects on poorly draining soils where multiple septic systems are 
installed.  

Ground shaking at the Refinery has the potential to directly or indirectly cause potential 
substantial adverse effects. Upset conditions at the facility could result in fire, explosions, and 
significant air quality impacts if the structural design of the facility does not address strong 
seismic ground shaking. Mitigation is recommended in Section 3.7 to reduce Site-specific 
geological impacts by requiring the proposed Project plans to comply with applicable regulations 
and recommendations of the Site-specific geotechnical report.  

No significant geological impacts of the Project beyond the boundaries of the Project Site are 
anticipated to occur as a result of the Project. New equipment installations associated with the 
Project would occur on relatively flat lands within those portions of the Project Site that are 
already developed with refining equipment. With over 0.75 miles of distance between 
construction of new equipment in the Refinery and the nearest new development (the Bayview 
Residential project), cumulative geological impacts of the Project would also be less than 
significant. Neither the Refinery nor future developments in the vicinity of the Project Site would 
rely on leach fields for wastewater treatment. The nearest active earthquake fault, the Concord-
Green Valley fault, is approximately 1 mile west of the Project Site, so that ground rupture on or 
near the Project Site resulting directly from an earthquake fault would be unlikely. Cumulative 
geological impacts of the Project would be less than significant. 
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4.3.7 Greenhouse Gas Emissions 
Potential greenhouse gas impacts of the Project are analyzed in Section 3.8. Refinery operations 
would continue to generate GHGs from the import of petroleum to be conveyed to other 
refineries, as well as from the administrative operations of the Refinery and administrative and 
maintenance employee vehicle trips. The Project would generate additional GHG from the 
proposed processing of renewable feedstocks and transport of renewable feedstocks and fuels, 
and refining employee vehicle trips. Construction and installation of new or upgraded equipment 
at the Refinery and MOTs would also generate GHG from construction equipment and worker 
trips. Other development projects in the immediate vicinity and in the region would further 
contribute to increases in GHG emissions from energy usage and transportation during and after 
construction. Combined with other development, GHG emissions from the Martinez Renewable 
Fuels Project could be cumulatively considerable.  

Construction of new residences and businesses in the vicinity of the Project Site, and other 
regional projects, would result in increases in GHG emissions. As noted in the discussion of 
cumulative energy impacts, above, developers of new construction projects must demonstrate to 
permitting agencies prior to construction that their projects comply with codified energy 
efficiency standards to reduce GHG from energy generation, and increasingly stringent 
emissions standards for vehicles are being applied to car manufacturers to reduce global GHG 
emissions from cars. While these other projects are still anticipated to generate GHG, 
transportation improvements in the vicinity of the Project Site are planned and constructed with 
the intent of improving roadway system efficiency and promoting transit use, thereby reducing 
GHG from transportation. Similarly, the Project would result in fewer GHG emissions due to the 
decrease in the volume of feedstock processed at the Refinery, from 161,000 to 48,000 
maximum barrels per day. Therefore, GHG impacts of the Project would be reduced compared to 
the Refinery’s baseline operations, and combined with other transportation system 
improvements, would reduce regional GHG emissions compared to previous years of Refinery 
operations. The cumulative GHG impacts of the Project plus other projects is potentially 
significant, but because of the Project’s overall reduction in GHG emissions, the Project’s 
contribution would be de minimis. 

4.3.8 Hazards and Hazardous Materials 
Potential hazards and hazardous materials impacts of the Project are analyzed in Section 3.9. The 
Project would continue to use/handle hazardous materials (e.g., fuels to operate equipment). A 
number of existing regulations apply to the use, handling, storage and disposal of hazardous 
materials, including California Health and Safety Code Section 25506 that requires all businesses 
handling hazardous materials to submit a business emergency response plan to assist local 
administering agencies in response to the emergency release or threatened release of a hazardous 
material. 

As detailed in Section 3.9 of this EIR, the Project would result in an overall decrease in crude oil 
and associated hazardous materials feedstocks. Sizes of the vessels that would visit the MOTs 
are expected to be smaller, and barges in the range of 25,000 to 50,000 barrels would be more 
frequent calls at the terminals than tankers with capacities up to 750,000 barrels per vessel. 
However, there would be a three- to four-fold increase in vessel calls for the Project relative to 
baseline averages (estimated 400 vessels per year compared to the baseline average of 143 
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vessels per year). Therefore, although the proposed Project transportation activities would not be 
expected to result in changes or increases in the transportation of hazardous materials, Project 
activities would result in increased vessel calls and the potential for an increase in accidental 
releases of renewable feedstocks, making the transportation risk significant and unavoidable. 

Development of other residential, commercial and light industrial projects in the vicinity would 
likely use chemicals for purposes of cleaning and property maintenance activities but are not 
typically generators or users of significant quantities of hazardous materials. During construction 
associated with those projects, some hazardous materials, such as building coatings and 
adhesives would be used. Given the quantities of hazardous materials and the limited duration of 
construction, their use on-site would result in a less than significant cumulative impact. 
However, the Project individually would increase risk of accidental releases of feedstocks, even 
after implementation of Mitigation Measures HAZ-1. Therefore, the Project would contribute to 
a cumulatively significant impact related to hazards and hazardous materials.  

4.3.9 Hydrology and Water Quality 
Potential hydrology and water quality impacts of the Project are analyzed in Section 3.10. The 
Lower Walnut Creek Habitat Restoration Project would have beneficial impacts on water quality 
New residential, commercial and industrial developments in the vicinity of the Project Site 
would increase impervious surfaces and potentially increase volumes of stormwater runoff from 
their respective project sites. Developers of projects in the County must demonstrate, as part of 
their entitlement process, that their projects would comply with Provision C.3 of the Countywide 
Municipal Regional Permit (National Pollutant Discharge Elimination System [NPDES] Permit 
No. CAS612008) issued by the California Regional Water Quality Control Board. More 
specifically, projects must include measures to pre-treat stormwater runoff from impervious 
surfaces prior to discharge of the stormwater to the storm drain system, and post-construction 
runoff volumes cannot exceed pre-construction volumes. All cumulative projects discussed 
herein, including the proposed Project, that would disturb 1 or more acres of land during 
construction must also comply with regulations of the NPDES Construction Storm Water 
General Permit. The proposed Project would not rely on groundwater, nor would the new 
residential, commercial or light industrial developments nearby. 

The Refinery and MOTs operate under an industrial waste discharge permit from the United 
States Environmental Protection Agency (U.S. EPA). Process wastewater, sanitary sewage and 
most of the stormwater runoff from the Project Site are currently managed in the existing 
wastewater treatment system and regulated by a NPDES permit. New facilities proposed with the 
Project would generate a new wastewater stream that would require additional treatment 
equipment to be added to the existing wastewater treatment plant. New equipment installed 
during Project construction activities would consist of specialized wastewater treatment 
equipment to reduce biological oxygen demand in the waste stream. The wastewater associated 
with units currently used for petroleum refining would be eliminated. Because crude oil contains 
toxic and hazardous chemicals that are not present in renewable feedstocks, the wastewater 
generated in the processing of renewable feedstocks would be expected to contain lower 
quantities of toxic and hazardous chemicals. When Project operations commence, it is expected 
that the existing NPDES permit would be modified to include the new wastewater treatment 
equipment and reflect the new characteristics of the wastewater stream. Wastewater would be 
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required to be discharged in compliance with the NPDES permit. The Project would result in an 
overall decrease in wastewater flow and contaminant loads generated by the new facility 
compared to previous refining operations, and impacts of the Project would be less than 
significant.  

Accidental releases of feedstocks or product during loading and unloading operations either in 
transit to or from the facility or at the associated Avon and Amorco MOTs could contaminate the 
surrounding surface water with floating feedstock or product. The consequences of a spill on 
water quality would depend on several factors, including the size of the spill, the effectiveness of 
the response effort, and the resources (biological, water, etc.) affected by the spill. As described 
in Section 3.10, Hydrology and Water Quality, best management practices, engineering and 
maintenance standards, and spill prevention, response and control plans are required by various 
agencies including the U.S. EPA, California Department of Fish and Wildlife and California 
State Lands Commission to minimize the potential for a reduction in water quality from an 
accidental release of feedstock or product. However, even with implementation of these best 
practices and plans, a large spill could still occur and result in impacts on water quality that 
would be a significant and unavoidable impact of the Project.  

The Project’s individual impacts on water quality due to spills would be significant even after 
implementation of best management practices, engineering and maintenance standards, terms of 
the State Lands Commission Lease, and spill prevention, response and control plans. However, 
cumulative impacts of other projects on hydrology and water quality are anticipated to be less 
than significant due to mandatory compliance with NPDES regulations during and after 
construction. Although accidental spills could present an individual Project impact, other 
hydrology and water quality impacts of the Project would be reduced with compliance with 
water quality regulations to which cumulative projects would also be subject. Therefore, the 
cumulative impact on hydrology and water quality would be less than significant. 

4.3.10 Land Use 
Potential land use impacts of the Project are analyzed in Section 3.11. Developments proposed or 
approved that would occur within the vicinity of the Project Site would be subject to respective 
analysis and compliance with adopted land use policies applicable to each project. None of the 
projects considered in the cumulative analysis would divide an established community. Rather, 
the cumulative projects would be on infill sites surrounded by industrial or residential 
development similar to the proposed or approved project; roadway improvement projects would 
occur within existing roadway rights-of-way; and the habitat restoration projects would maintain 
and enhance currently undeveloped land for water quality and habitat improvement purposes. 

Land use impacts of the Project would be less than significant. The Project Site is currently being 
used for industrial purposes. No development would occur outside the properties already owned 
by Marathon, and thus, the Project would not result in division of an established community. The 
Project is consistent with allowable uses identified in City of Martinez and County General Plan 
policies and land use regulations and would not conflict with any adopted land use policies 
intended to minimize or avoid an environmental effect. Cumulative projects would have less-
than-significant impacts on land use. Therefore, cumulative impacts of the Project plus other 
projects would be less than significant. 
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4.3.11 Noise 
Potential noise impacts of the Project are analyzed in Section 3.12. Noise in the vicinity of the 
Project Site is generated primarily from the mobile sources associated with the Benicia Bridge 
and I-680 traffic, BNSF and UP railroad lines and maritime operations in Carquinez. Secondary 
noise sources include industrial activities at the Refinery (prior to its current shutdown of 
operations), and the TransMontaigne Terminal and the PBF Energy, and Martinez Refining 
Company Refinery. With implementation of the Project and reduced feedstock throughput, the 
Refinery would not produce more noise than under baseline operating conditions.  

Other cumulative projects in the vicinity include residential, commercial, light industrial, 
transportation, and habitat restoration projects. With the exception of the transportation system 
improvements, none of these developments would generate excessive noise outside a building or 
that would be atypical of their respective residential or business settings. The I-680 and SR 242 
projects are intended to improve operations of the transportation system in the vicinity of the 
Project Site, including promotion of transit use, but would not eliminate either highway as an 
existing noise source. The Lower Walnut Creek Habitat Restoration Project would maintain 
existing open space as undeveloped land and would not be an ongoing noise source. 

Contemporaneous construction of the Project and cumulative projects could increase noise in the 
vicinity of the Project Site. However, construction noise would be temporary and subject to 
conditions of approval limiting hours of construction to daytime hours, typically between 7:00 
a.m. and 7:00 p.m. Cumulative noise impacts of the Project plus other projects would be less 
than significant. 

4.3.12 Public Services 
Potential impacts of the Project on public services are analyzed in Section 3.13. Residential and 
commercial developments in the vicinity of the Project Site would introduce new residents, 
employees, and businesses to the area, and it is anticipated that demands on public services, 
including public safety, educational and recreational services, could increase with these other 
projects. However, the proposed Project would not be anticipated to contribute to a cumulative 
public services impact. The existing facilities and operations at the Project Site, noted below, 
would offset the Project’s demands for public services. 

Public safety, educational and recreational impacts of the Project would be less than significant 
as described in Section 3.14. The Project would reduce Refinery employment and thereby reduce 
demands on schools, parks and other facilities, the use of which is correlated with population. 
Additionally, the Refinery maintains its own private security, fire suppression equipment and fire 
response teams, and those services would continue to be used with the Project. Sports fields 
currently on the Project Site would also remain. Cumulative public services impacts of the 
Project plus other projects would be less than significant. 

4.3.13 Transportation 
Potential transportation impacts of the Project are analyzed in Section 3.14. Construction for the 
proposed Project would be conducted by as many as 1,400 workers divided approximately 
evenly across two shifts per day. Project construction would be anticipated to be concurrent with 
construction of several residential, commercial, habitat restoration and transportation systems 
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improvement projects in the vicinity. Construction of some cumulative projects is currently 
underway. Project construction concurrent with other projects would increase construction-
related traffic cumulatively. However, due to the temporary nature of construction periods, this 
short-term increase in construction trips would not be a cumulatively considerable transportation 
impact. 

Cumulative development of new residences and businesses in the vicinity, and other regional 
projects, would result in increases in vehicles and vehicle-miles traveled (VMT) in the vicinity of 
the Project Site. While these other projects are anticipated to generate new vehicle trips and 
additional VMT, transportation improvements in the vicinity of the Project Site are being 
planned and constructed with the intent of improving roadway system efficiency and promoting 
transit use; thereby, reducing vehicle trips and VMT. Similarly, compared to pre-Project 
conditions, the Project would result in fewer VMT from light-duty trucks and passenger vehicles, 
due to the decrease in the Refinery employment from an average of 520 workers during the 
baseline period (2015-2020) to 110 employees with the proposed Project. Therefore, 
transportation and VMT impacts of the Project would be de minimis and would not significantly 
contribute to areawide transportation and VMT impacts. Combined with other transportation 
system improvements planned or underway, the Project would reduce vehicle trips and VMT 
compared to prior operations. Cumulative transportation and VMT impacts of the Project plus 
other projects would be less than significant. 

4.3.14 Utilities and Service Systems 
Potential impacts of the Project on utilities and service systems are analyzed in Section 3.15. The 
TransMontaigne pipeline project, of the projects planned or approved in the vicinity, could result 
in cumulatively considerable utilities impacts. The pipeline project application is currently on 
hold with the County. The Project would incorporate self-generating energy sources that would 
decrease reliance on public electric and natural gas facilities. Reclaimed water would not be used 
in Project operations, so the impacts on water demand were considered significant for both 
construction and operation. The Refinery’s on-site wastewater treatment facilities would not 
require an expansion of water and wastewater treatment infrastructure outside the Project Site to 
accommodate Project operations. 

Water quality impacts associated with cumulative projects would not be expected to result in 
adverse cumulative impacts. The cumulative projects would comply with applicable stormwater 
pollution prevention requirements during project construction and operation, as well as 
applicable NPDES requirements for commercial and industrial facilities. Compliance with those 
stormwater and wastewater discharge requirements would be expected to ensure that cumulative 
water quality impacts would be less than significant during both construction and operation. 
Cumulative public utilities and services systems impacts of the Project plus other projects would 
be less than significant. 
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5 ALTERNATIVES 
The California Environmental Quality Act (CEQA) requires Contra Costa County (County), as 
the CEQA lead agency for purposes of environmental evaluation of the Martinez Refinery 
Renewable Fuels Project (Project), to analyze the proposed Project that could feasibly achieve 
the objectives of the Project while substantially reducing significant environmental effects. This 
chapter describes the alternatives considered for the Project and evaluates their environmental 
impacts in comparison to those from the proposed Project. 

5.1 SELECTION OF ALTERNATIVES 
5.1.1 Alternatives and Screening Development 
An important aspect of the environmental review process is the identification and assessment of 
reasonable alternatives that have the potential to avoid or reduce the significant impacts of a 
proposed project to allow for a comparative analysis for consideration by decision-makers. The 
State CEQA Guidelines provide the following guidance for evaluating alternatives in 
Environmental Impact Reports (EIRs). 

• An EIR need not consider every conceivable alternative to a project. Rather, it must 
consider a reasonable range of potentially feasible alternatives that will foster informed 
decision-making and public participation. An EIR is not required to consider alternatives 
which are infeasible (Section 15126.6[a]). 

• The discussion of alternatives shall focus on alternatives to the project or its location 
which are capable of avoiding or substantially lessening any significant effects of the 
project, even if these alternatives would impede to some degree the attainment of the 
project objectives or would be more costly (Section 15126.6[b]). 

• In selecting a range of potential reasonable alternatives to the proposed project, the Lead 
Agency shall include those that could feasibly accomplish most of the basic objectives of 
the project and could avoid or substantially lessen one or more of the significant effects. 
Among the factors that a Lead Agency may use to eliminate alternatives from detailed 
consideration are: (i) failure to meet most of the basic project objectives, (ii) infeasibility, 
or (iii) inability to avoid significant environmental impacts (Section 15126.6(c]). 

• The EIR shall include sufficient information about each alternative to allow meaningful 
evaluation, analysis, and comparison with the proposed project. If an alternative would 
cause one or more significant effects in addition to those that would be caused by the 
project as proposed, the significant effects of the alternative shall be discussed, but in less 
detail than the significant effects of the project as proposed (Section 15126.6[d]). 

CEQA also requires an EIR to evaluate a “no project” alternative. The purpose of describing and 
analyzing a no project alternative is to allow decision-makers to compare the impacts of 
approving the proposed project with the impacts of not approving the project. The analysis of the 
no project alternative must discuss the existing conditions at the time the Notice of Preparation is 
published, as well as what would be reasonably expected to occur in the foreseeable future if the 
project were not approved. 
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5.1.2 Alternatives Screening Method 
Alternatives to the proposed Project were selected based on input from the EIR study team, the 
Applicant (Marathon Petroleum Corporation) and comments received from the public and other 
public agencies during the EIR scoping process. The alternatives screening process consisted of 
three steps: 

Step 1: Define the alternatives to allow comparative evaluation. 

Step 2: Evaluate each alternative in the context of the following criteria: 

• the extent to which the alternative would accomplish most of the basic goals and 
objectives of the Project as listed in Section 2.2 of the Project Description; 

• the extent to which the alternative would avoid or lessen one or more of the 
identified significant environmental effects of the Project; 

• the potential feasibility of the alternative, taking into account site suitability, 
economic viability, availability of infrastructure, general plan consistency and 
consistency with other applicable plans and regulatory limitations and 

• the requirement of the State CEQA Guidelines to consider a “no project” 
alternative and to identify, under specific criteria, an “environmentally superior” 
alternative. Pursuant to State CEQA Guidelines Section 15126.6(e), “if the 
environmentally superior alternative is the ‘no project’ alternative, the EIR shall 
also identify an environmentally superior alternative among the other 
alternatives.” 

Step 3: Determine the suitability of the proposed alternative for full analysis in the EIR 
based on Steps 1 and 2 above. If the alternative is unsuitable, eliminate it, with 
appropriate justification, from further consideration. 

Feasible alternatives that did not clearly offer the potential to reduce significant environmental 
impacts, and infeasible alternatives, were removed from further analysis. In the final phase of the 
screening analysis, the environmental advantages and disadvantages of the remaining 
alternatives were carefully weighed with respect to potential for overall environmental 
advantage, technical feasibility, and consistency with the Project objectives. 

If an alternative clearly does not provide any environmental advantages as compared to the 
proposed Project, it is eliminated from further consideration. At the screening stage, it is not 
possible to evaluate potential impacts of the alternatives or the proposed Project with absolute 
certainty. However, it is possible to identify elements of the proposed Project that are likely to be 
the sources of impact. A preliminary assessment of potential significant effects of the proposed 
Project resulted in identification of the following environmental resource areas for which 
potentially significant Project-related impacts may occur: 

• Air Quality 
• Biological Resources 
• Geology and Soils 
• Greenhouse Gas Emissions 
• Hazards and Hazardous Materials 
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• Hydrology and Water Quality 

For the screening analysis, the technical and regulatory feasibility of various potential 
alternatives was assessed at a general level. Specific feasibility analyses are not needed for this 
purpose. The assessment of feasibility was directed toward reverse reason, that is, an attempt was 
made to identify anything about the alternative that would be technically or regulatorily 
infeasible. CEQA does not require elimination of a potential alternative based on cost of 
construction and/or operation/maintenance. For the proposed Project, those issues relate to: 

• engineering feasibility and feasibility of implementation 
• reasonableness when compared to other alternatives under consideration 
• adequacy of the alternative to meet the Project’s purpose and need 

Those alternatives that were found to be technically feasible and consistent with the Applicant’s 
objectives were reviewed to determine if the alternative had the potential to reduce the 
environmental impacts of the proposed Project.  

5.1.3 Alternative Considered But Eliminated From Full Consideration: Refinery 
Decommissioning 

In this alternative, which was suggested in response to the Notice of Preparation of the EIR, the 
Refinery is permanently shut down. All existing refining equipment and feedstock and fuel 
transmission pipelines and tanks would be idled permanently and removed from the Refinery 
premises, likely over a period of some years. Refining of crude oil or renewable feedstock would 
no longer occur at the premises. Emissions from demolition under this alternative would be 
greater than those associated with Project construction. This is due to the extensive work 
necessary to clear the site rather than work within a limited footprint within the Refinery, as 
would occur for installation of new equipment for conversion to renewable fuels processing. This 
alternative has the potential to restore the natural visual quality of the shoreline and would result 
in fewer air emissions and minimal risk of water quality reduction compared to the proposed 
Project operations. However, industrial zoning classifications of the Refinery and MOT premises 
could also facilitate redevelopment of the Site with new industrial uses, absent zoning map 
amendments or imposition of specific land use restrictions. Thus, depending on the nature of that 
new development, operational impacts of the Project could occur under this alternative to 
varying unknown degrees. 

While this alternative has the potential to result in fewer environmental impacts compared to the 
Project, the extent of that reduction cannot be measured due to the lack of clarity in the 
description of future land uses, and whether future uses would consist of open space or new 
industrial development. Further, without definition of future land uses, it cannot be stated with 
certainty that environmental impacts would be lesser than the proposed Project. This alternative 
would not achieve several of the goals of the Project to repurpose the Refinery into a renewable 
fuels production facility, to repurpose/reuse existing Refinery infrastructure or to produce 
renewable fuels that help the state progress toward achieving renewable energy goals and 
reducing emissions from mobile sources by providing cleaner burning fuels. 
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5.2 ALTERNATIVES EVALUATED IN THIS EIR 
5.2.1 Alternative 1: No Project  
Under the No Project scenario, the proposed Renewable Fuels Project would not proceed. 
Instead, Refinery operations would resume as described in Section 2.4 of this EIR. Current 
permits and entitlements for crude oil refining would remain unmodified and in effect, and the 
Refinery would operate under those current permits and entitlements. The Refinery’s operations 
are currently permitted by the Bay Area Air Quality Management District (BAAQMD) to have a 
crude oil-refining capacity of 161,000 barrels per day (bpd). For the 5 years prior to the submittal 
of land use and air permit applications for the Project, actual Refinery throughput averaged 
approximately 121,000 bpd. 

The majority of crude oil refined at the site was received via ship, with additional crude arriving 
at the facility by pipeline, and other (non-crude) refinery commodities arriving by rail. In 
addition to refining crude oil, the facility received crude oil at the facility’s marine oil terminals 
(MOTs) for storage and distribution to other facilities for refining. Products that would be 
produced at the Refinery with existing equipment would include conventional diesel fuel, 
gasoline, distillates, petroleum coke, liquefied petroleum gas (LPG), heavy fuel oil and refinery-
grade propylene. Distribution of products from the Refinery to the market would be conducted 
by truck, rail, ship and pipeline, consistent with refining operations prior to Refinery idling in 
April 2020.  

No structures or equipment would be added to or removed from the Site, and existing equipment 
and crude oil-refining units would be maintained. The 12 units proposed with the Project to be 
permanently shut down, including the Delayed Coker, Crude Units and Alkylation Unit, would 
remain in operation. Modifications to the existing units, including No. 2 and No. 3 
Hydrodesulfurization Unit, Hydrogen Plant, Hydrocrackers and Gas Plants for renewable fuels 
production would be unnecessary. The new units proposed with the Project would not be 
installed, including the Sour Water Stripper Thermal Oxidizer, the Pretreatment Unit, and the 
Stage 1 Wastewater Treatment Unit. No physical changes would occur at either the Avon or 
Amorco MOTs. 

The Refinery would operate 24 hours a day, 7 days a week with an estimated 700 workers 
consisting of production and maintenance employees on rotating shifts, and administrative staff. 

5.2.2 Alternative 2: Reduced Renewable Feedstock Throughput  
This alternative would involve conversion of the Refinery from a crude oil-processing facility to 
a facility for the refining of renewable fuels at a reduced capacity compared to the proposed 
Project. As noted in Section 2.5.2 of the Project Description, the proponent anticipates phasing in 
the Project over two years, with an interim throughput of 23,000 bpd. In this alternative, 
renewable feedstock throughput would not increase beyond this interim maximum. Other 
components of the Project, including installation of equipment necessary for renewable fuels 
refining, decommissioning and demolition of crude oil-refining units, and changes to pipelines at 
the Avon and Amorco MOTs, would be components of this alternative. The Refinery would 
continue to operate 24 hours per day, seven days per week, with a comparable level of staffing 
(130 to 150 workers) on a rotating shift basis. 
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5.2.3 Alternative 3: Green Hydrogen  
In this alternative, also suggested in comments made during the EIR scoping process, green 
hydrogen would be used in the renewable fuels-refining process. In contrast to the existing steam 
methane-reforming technology that separates hydrogen atoms from hydrocarbon fuel molecules 
using the Refinery’s existing infrastructure, green hydrogen uses electricity from renewable 
energy sources to produce hydrogen via the electrolysis of water molecules into its constituent 
elements of hydrogen and oxygen. Under this alternative, the proposed throughput would not 
change from the proposed Project’s throughput of 48,000 barrels per day (bpd) of renewable 
feedstock, though green hydrogen from water electrolysis would be used in the refining process 
instead of the steam methane-reforming process, which separates hydrogen atoms from 
hydrocarbon fuel molecules. 

The proposed Project would require up to 125 million standard cubic feet per day (MMscfd), 
roughly equal to 295,000 kilograms, of hydrogen to convert biomass-based feedstocks into 
renewable fuels. The Refinery’s existing 90 MMscfd No. 1 Hydrogen Plant and 35 MMscfd No. 
2 Hydrogen Plant, owned and operated by Marathon and Air Products, respectively, would 
supply the hydrogen required for the proposed Project’s refining of 48,000 bpd of renewable 
feedstock. Thus, use of the existing steam methane reforming technology, which separates 
hydrogen atoms from hydrocarbon fuel molecules, would use the Refinery’s existing 
infrastructure to provide the hydrogen needed for the production of renewable fuels. By contrast, 
use of green hydrogen for refining operations would require the construction of a new hydrogen 
plant and potentially new renewable energy infrastructure such as wind turbines or photovoltaic 
panels as a power source for the new hydrogen plant.  

Use of green hydrogen would meet Project objectives of facilitating conversion of the Refinery 
to a renewable fuels production facility, eliminating refining of crude oil at the Martinez 
Refinery, maintaining Refinery jobs, supporting progress toward achieving California’s 
renewable energy goals, and reducing mobile source emissions by providing cleaner burning 
fuels from renewable sources. This alternative would not meet the objective of the Project to 
repurpose and reuse existing Refinery infrastructure and instead would require installation of a 
new hydrogen plant and renewable energy source. It is assumed for this Alternative that the 
renewable energy source would be solar, as wind farms in the County are limited to the County’s 
easternmost areas pursuant to General Plan policy (Policy 8-49). Because this alternative would 
instead require introduction of a renewable energy source to the Project Site, the footprint of the 
Refinery could increase by installation of solar panels in currently undeveloped lands on 
Marathon’s premises.  

5.3 Comparative Evaluation of Alternatives 
The following evaluation describes the relative impacts of the Project, the No Project 
Alternative, the Reduced Renewable Feedstock Throughput Alternative and the Green Hydrogen 
Alternative for each resource area for which Project impacts are anticipated. 

5.3.1 Aesthetics 
Visual impacts of the proposed Project were evaluated in Section 3.2 Aesthetics, and determined 
to be less than significant. The proposed Project, No Project Alternative and Reduced Renewable 
Feedstock Throughput Alternative each would have similar less-than-significant impacts on 
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aesthetic resources because each alternative involves maintaining Refinery operations and 
refining units on the site. The Green Hydrogen Alternative would potentially have greater visual 
impacts than the proposed Project or other alternatives due to the addition of renewable energy 
infrastructure to the site. 

For the proposed Project, No Project Alternative and Reduced Renewable Feedstock Throughput 
Alternative, the overall industrial character of the Site would remain unchanged, and views of the 
Site would continue to consist of heavy industrial equipment. New renewable feedstock refining 
equipment would be installed for the proposed Project and Reduced Renewable Feedstock 
Throughput Alternative. However, the tallest new structure (HDO Reactor) to be installed for 
renewable fuels production would have an elevation of 140 feet above mean sea level and would 
be shorter than the tallest structure currently on the property that extends as high as 190 feet 
above mean sea level and is illuminated for nighttime safety and security.  

The Green Hydrogen Alternative could have additional aesthetic impacts compared to the Project 
and the other alternatives. Green hydrogen is produced using renewable energy sources, 
including solar and wind. Use of green hydrogen for refining operations would require the 
construction of a new hydrogen plant and potentially new renewable energy infrastructure such 
as photovoltaic panels as a power source for refining operations. New renewable energy 
infrastructure would likely extend the footprint of the Refinery to encompass acres of currently 
undeveloped lands. As reported by Marathon and noted in Section 3.6, Energy, electricity use 
after conversion of the Refinery to renewable fuels production is estimated at 855,000 megawatt-
hours (MWh) per year. A photovoltaic array of 800 to 900 acres would be necessary to provide 
this amount of energy to the Refinery (U.S. EPA 2021). Such large energy generation facilities 
could create a new source of light and glare along the Site’s marshes or shoreline. This 
expansion of infrastructure into largely natural areas outside of the Refinery equipment area 
would change the existing industrial appearance of the property and could interfere with views of 
Mt. Diablo from the shoreline, in conflict with County General Plan Goal 9-F and Policy 9-25. 

5.3.2 Air Quality  
Air quality impacts of the proposed Project were analyzed in Section 3.3, Air Quality, and were 
determined to be potentially significant for cumulative criteria pollutant health risk and odors. 
Mitigation measures described in Section 3.3 would potentially reduce impacts of odors and 
construction grading activities to less-than-significant levels. However, because non-Project 
sources surrounding the facility currently generate concentrations of particulate matter that are 
above the significance threshold of the BAAQMD, the cumulative criteria pollutant health risk 
would remain significant and unavoidable, despite decreases in air pollutants that would result 
from the proposed Project implementation. 

The proposed Project, Reduced Renewable Feedstock Throughput and Green Hydrogen 
alternatives would all result in reductions of air pollutant emissions compared to existing 
conditions and the No Project Alternative. The Green Hydrogen Alternative would generate the 
most short-term construction-related emissions due to the expansion of the Refinery area to 
include a new photovoltaic array, but his alternative would also have the greatest reduction in 
ongoing operational emissions among all scenarios.  
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The cumulative criteria pollutant health risk identified for the Project would remain significant 
and unavoidable for Reduced Renewable Feedstock Throughput Alternative and Green 
Hydrogen Alternative because of the emissions from non-Project sources that are beyond the 
control of the Refinery operators. The No Project Alternative would result the same emissions 
levels as baseline emissions levels because the Refinery would continue to operate under existing 
entitlements and permits. While this lack of change does not present an impact to the 
environment, the No Project Alternative would generate the highest level of operational 
emissions compared to the proposed Project and other alternatives and would eliminate the 
benefit of emissions reductions of the other scenarios. 

5.3.3 Biological Resources 
Biological resources impacts of the proposed Project were analyzed in Section 3.4 and were 
determined to be potentially significant. Mitigation measures recommended in Section 3.4, 
Biological Resources, would reduce construction-related impacts of the proposed Project to less-
than-significant levels. However, operational impacts of the proposed Project resulting from oil 
spills, marine vessel strikes with aquatic wildlife and introduction of nonindigenous aquatic 
species into the San Francisco Bay Estuary through marine vessel traffic would be significant 
and unavoidable despite mitigation. As with the proposed Project, the No Project, Reduced 
Renewable Feedstock Throughput, and Green Hydrogen alternatives would include continued 
use of the Avon and Amorco MOTs, and all scenarios would involve refining of renewable or 
petroleum feedstock. In addition, all scenarios would have the same potentially significant 
operational impacts to biological resources with respect to oil spills and non-native species due 
to marine vessel traffic. Compared to the proposed Project and other alternatives, the Green 
Hydrogen Alternative would result in the greatest long-term impacts to biological resources as a 
result of modification of the natural environment to develop several hundred undeveloped acres 
for use as a photovoltaic array. 

The proposed Project, Reduced Renewable Feedstock Throughput, and Green Hydrogen 
alternatives would involve new construction and would have potentially significant construction 
impacts requiring mitigation. The No Project Alternative would have no construction-related 
impacts to biological resources.  

5.3.4 Cultural and Tribal Cultural Resources 
Cultural and tribal cultural resources impacts of the proposed Project were evaluated in Section 
3.5 and were determined to be less than significant with mitigation. The proposed Project, 
Reduced Renewable Feedstock Throughput Alternative and Green Hydrogen Alternative would 
have comparable, potentially significant impacts because each alternative involves ground 
disturbance that could uncover previously undiscovered archaeological or cultural resources. The 
No Project Alternative involves no new construction and would have no impacts. 

The proposed Project and Reduced Renewable Feedstock Throughput alternatives would involve 
demolition of existing crude oil-refining equipment and construction of new equipment to 
facilitate conversion of the Refinery to a renewable fuels production facility. Although the Site 
has been previously disturbed, and new construction that would occur at the Refinery for either 
of these alternatives would occur within the developed industrial footprint of the Refinery, there 
is a potential to encounter previously unidentified buried archaeological resources during 
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demolition and excavation for new equipment foundations. This impact is potentially significant 
for the proposed Project and Reduced Renewable Feedstock Throughput Alternative, and 
recommended mitigation identified in Section 3.5 would apply to both scenarios to reduce the 
impact to less than significant.  

The Green Hydrogen Alternative would also require installation of new renewable energy 
infrastructure (e.g., solar panels), which could involve construction outside the existing 
developed footprint of the Refinery. Because construction of this new infrastructure would have 
potential to disturb unknown historic archeological and cultural resources, the potentially 
significant impact on cultural resources would also apply to this alternative, and application of 
recommended mitigation would reduce the impact to less than significant. 

The No Project Alternative would not require construction of new renewable fuel-refining 
equipment nor the removal of existing crude oil-refining units. The No Project Alternative would 
have no impact on cultural and tribal cultural resources. 

5.3.5 Energy 
Energy resources impacts of the proposed Project were analyzed in Section 3.6 and were 
determined to be less than significant with no mitigation required. The Reduced Renewable 
Feedstock Throughput Alternative would demand less energy than the proposed Project, and the 
Green Hydrogen Alternative would have a similar energy demand as the proposed Project but 
with energy created from a renewable resources, such as solar or wind. Both alternatives would 
also have less-than-significant energy impacts. The No Project Alternative would represent no 
change from existing conditions but would have a higher energy demand than the proposed 
Project and other alternatives. 

Energy demands of the No Project Alternative would be consistent with recent years of Refinery 
production of fossil fuels, with an estimated 1,200,000 MWh of electricity use per year and 
approximately 60,000 Metric Million British Thermal Units (MMBtu) per day. Each of the 
remaining alternatives would result in fewer energy demands than the No Project Alternative 
because each of the remaining alternatives would refine lower quantities of feedstock than the 
No Project Alternative, would generate fewer employee and product transportation vehicle trips 
and would include shutdown of a number of crude oil-refining units, heaters and boilers. It is 
noted, however, that the No Project Alternative would have fewer energy impacts related to 
construction in the short-term because no new construction is necessary for the No Project 
Alternative.  

Electricity demand for the proposed Project is estimated to be reduced to an estimated 855,000 
MWh per year, and natural gas use would decrease to approximately 31,080 MMBtu/day as 
compared to the No Project Alternative. Due to lower throughput volumes than the proposed 
Project, the Reduced Renewable Feedstock Throughput Alternative would have comparably 
lower electricity and natural gas demands than either the Project or the No Project Alternative. 
The Green Hydrogen Alternative would draw energy needs of the Refinery from renewable solar 
or wind resources and therefore, would be the most energy-efficient alternative.  



Chapter 5 Alternatives 

Martinez Renewable Fuels Project  October 2021 
Draft Environmental Impact Report 5-9 

5.3.6 Geology and Soils 
Geology and soils impacts of the proposed Project were analyzed in Section 3.7 and were 
determined to be less than significant. The proposed Project, Reduced Renewable Feedstock 
Throughput Alternative and Green Hydrogen Alternative would result in comparable, potentially 
significant geological impacts to structures from groundshaking and soil instability because the 
Project and each alternative involves site grading, new construction of new refining equipment 
and demolition of crude oil-refining units. Construction and demolition activities under the three 
scenarios would be required to comply with California Building Code regulations and 
geotechnical recommendations, as specified in recommended mitigation identified in Section 
3.7, to reduce risks of damage from seismic activity and soils conditions. The No Project 
Alternative would involve no changes from existing conditions and would have no new impacts. 

5.3.7 Greenhouse Gas Emissions 
Greenhouse gas (GHG) impacts of the proposed Project were analyzed in Section 3.8 and were 
determined to be less than significant. The proposed Project, Reduced Renewable Feedstock 
Throughput Alternative and Green Hydrogen Alternative would result in a reduction of GHG 
emissions compared to existing conditions and the No Project Alternative. The Green Hydrogen 
Alternative would generate the most short-term construction-related GHG emissions due to the 
expansion of the Refinery area to include a new photovoltaic array, but it has the greatest 
reduction in ongoing operational emissions. The green hydrogen process results in hydrogen and 
oxygen instead of the hydrogen, carbon monoxide and carbon dioxide emissions generated from 
the existing steam-methane-reforming hydrogen production plants. 

The No Project Alternative would result in no change to baseline GHG emissions, and while this 
lack of change does not present an impact to the environment, the No Project Alternative would 
generate the most operational GHG emissions compared to the proposed Project and other 
Alternatives and would eliminate the benefit of emissions reductions of the other scenarios. 

5.3.8 Hazards and Hazardous Materials 
Hazards and hazardous materials impacts of the proposed Project were evaluated in Section 3.9 
and were determined to be potentially significant due to risk of accidental releases of renewable 
feedstocks or product. More specifically, during loading and unloading operations either in 
transit to or from the facility or at the associated Avon and Amorco MOTs, spills of renewable 
feedstocks or fuels could occur. Refinery operating programs and mitigation measures previously 
imposed through lease agreements at the MOTs are referenced in Section 3.9, Hazards and 
Hazardous Materials, to reduce this operational impact; however, the impact remains significant 
and unavoidable after implementation of these programs and measures. Other potential impacts 
pertaining to hazards and hazardous materials were determined to be less than significant. 

The proposed Project, No Project Alternative, Reduced Renewable Feedstock Throughput 
Alternative and Green Hydrogen Alternative would all involve the handling of feedstocks or 
fuels produced at the Refinery. Thus, impacts of the proposed Project, No Project Alternative, 
Reduced Renewable Feedstock Throughput Alternative and Green Hydrogen Alternative would 
be similar.  
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5.3.9 Hydrology 
Hydrology and water quality impacts of the proposed Project were analyzed in Section 3.10 and 
were determined to be potentially significant due to risk of accidental releases of renewable 
feedstocks or product. More specifically, during loading and unloading operations either in 
transit to or from the facility or at the associated Avon and Amorco MOTs, spills could occur 
and contaminate the surrounding surface water with floating feedstock or product. Refinery 
operating programs and mitigation measures previously imposed through lease agreements at the 
MOTs are referenced in Section 3.10, Hydrology and Water Quality, to reduce this operational 
impact; however, the impact remains significant and unavoidable after implementation of these 
programs and measures. Impacts of the No Project Alternative, Reduced Renewable Feedstock 
Throughput Alternative and Green Hydrogen Alternative would involve handling of feedstocks 
or fuels produced at the Refinery. Thus, impacts of the proposed Project, No Project Alternative, 
Reduced Renewable Feedstock Throughput Alternative and Green Hydrogen Alternative would 
be similar. 

The proposed Project, Reduced Renewable Feedstock Throughput Alternative and Green 
Hydrogen Alternative would involve new construction and would be subject to regulations to 
preserve stormwater quality during construction. In complying with these regulations, 
construction impacts would be less than significant, and the proposed Project, Reduced 
Renewable Feedstock Throughput Alternative and Green Hydrogen Alternative would have 
similar less-than-significant impacts. The No Project Alternative would have no construction-
related impacts.  

5.3.10 Land Use and Planning 
Land use impacts of the proposed Project were discussed in Section 3.11 and were determined to 
be less than significant. The proposed Project, Reduced Renewable Feedstock Throughput 
Alternative and Green Hydrogen Alternative would have similar less-than-significant impacts 
because the Project and each alternative would continue the currently permitted use of the 
Project Site for refining and fuels production. No changes outside the existing MOTs or Refinery 
premises owned by Marathon would occur, and the Project would not reduce any distances to 
existing established communities nor result in the presence of new barriers within those 
communities. All scenarios, excluding the No Project scenario, would be subject to discretionary 
permit review by the County; the Green Hydrogen Alternative would be subject to additional 
discretionary permit review for construction of a renewable power generation infrastructure 
(County Code Title 7, Division 718). However, overall, the proposed Project and each of the 
alternatives would be consistent with adopted zoning and land use policies supporting use of the 
Project Site for industrial activity. 

5.3.11 Noise 
Noise impacts of the proposed Project were analyzed in Section 3.12 and were determined to be 
less than significant. The proposed Project, No Project Alternative, Reduced Renewable 
Feedstock Throughput Alternative and Green Hydrogen Alternative would have similar less-
than-significant operational impacts because the Project and each alternative would continue the 
currently permitted use of the Project Site for refining and fuels production. No residences or 
other noise-sensitive receptors are immediately adjacent to the Project Site. Solar panels installed 
under the Green Hydrogen Alternative would represent the largest addition to the Marathon 
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premises of the Project and alternatives but would not be a new source of noise once they are 
activated. There is no air traffic component of the proposed Project or the alternatives. 

5.3.12 Public Services 
Public services impacts of the proposed Project were evaluated in Section 3.13 and were 
determined to be less than significant. The proposed Project, No Project Alternative, Reduced 
Renewable Feedstock Throughput Alternative and Green Hydrogen Alternative would have 
comparable less-than-significant impacts because the Project and each alternative would 
continue the use of the property for fuel production. Each alternative would include maintaining 
existing private fire response, fire suppression and site security operations of the Refinery to 
reduce the need for public emergency response. The proposed Project, Reduced Renewable 
Feedstock Throughput Alternative and Green Hydrogen Alternative would be subject to payment 
of development impact fees as applicable for new construction. 

5.3.13 Transportation  
Transportation impacts of the proposed Project were analyzed in Section 3.14 and were 
determined to be less than significant. The proposed Project, Reduced Renewable Feedstock 
Throughput Alternative and Green Hydrogen Alternative would result in reductions of vehicle 
miles traveled (VMT) compared to existing conditions and to the No Project Alternative, as a 
result of the decrease in renewable products and employment related to the reduction in 
feedstocks and throughput. The Green Hydrogen Alternative would generate the most short-term 
construction-related vehicle trips due to the construction of a new photovoltaic array, but this 
impact would be temporary. The No Project Alternative would result in no change to baseline 
VMT, and while this lack of change does not present an impact to the environment, the No 
Project Alternative would generate the most operational VMT compared to the proposed Project 
and other Alternatives and would eliminate the benefit of VMT reductions of the other scenarios. 

5.3.14 Utilities and Service Systems 
Utilities and service systems impacts of the proposed Project were analyzed in Section 3.15 and 
were determined to be less than significant. The proposed Project, Reduced Renewable 
Feedstock Throughput Alternative and Green Hydrogen Alternative would result in reductions in 
water and energy consumption and wastewater generation compared to existing conditions and 
the No Project Alternative, due to the decrease in feedstocks refined at the facility. The Reduced 
Renewable Feedstock Throughput would have fewer utilities and service systems impacts 
compared to the proposed Project, and the Green Hydrogen Alternative would have the greatest 
reduction in potential impacts due to the on-site generation of renewable power. Although some 
alternatives would have comparably lower impacts than others, none of the alternatives or the 
proposed Project would result in significant impacts. The No Project Alternative would result in 
no change to existing effects on utilities and service systems, and while this lack of change does 
not present an impact to the environment, the No Project Alternative would demand the highest 
utilities and services compared to the proposed Project and other Alternatives and would 
eliminate the benefit of emissions reductions of the other scenarios. 

5.4 ENVIRONMENTALLY SUPERIOR ALTERNATIVE 
CEQA Guidelines Section 15126.6(e)(2) states: 
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The "no project" analysis shall discuss the existing conditions at the time the notice of 
preparation is published, or if no notice of preparation is published, at the time 
environmental analysis is commenced, as well as what would be reasonably expected to 
occur in the foreseeable future if the project were not approved, based on current plans 
and consistent with available infrastructure and community services. If the 
environmentally superior alternative is the “No Project” Alternative, the EIR shall also 
identify an environmentally superior alternative among the other alternatives. 

Table 5-1, Comparison of Proposed Project with Project Alternatives, Comparison of the 
Proposed Project with Project Alternatives, summarizes the above comparison of the proposed 
Project with the No Project Alternative, Reduced Renewable Feedstock Throughput Alternative 
and Green Hydrogen Alternative. 

Table 5-1: Comparison of Proposed Project with Project Alternatives 

Section Proposed Project 
Impact Assessment Compared to Proposed Project 

Alternative 1:  
No Project 

Alternative 2: 
Reduced Renewable 

Feedstock Throughput 

Alternative 3: 
Green Hydrogen 

Aesthetics Less-than-Significant 
Impact 

Same as Proposed 
Project 

Same as Proposed 
Project 

Greater than Proposed 
Project 

Air Quality Significant and 
Unavoidable Impact 

Greater than Proposed 
Project 

Less than Proposed 
Project 

Less than Proposed 
Project 

Biological Resources Significant and 
Unavoidable Impact 

Same as Proposed 
Project 

Same as Proposed 
Project 

Greater than Proposed 
Project 

Cultural and Tribal 
Cultural Resources 

Less-than-Significant 
Impact 

Less than Proposed 
Project 

Same as Proposed 
Project 

Greater than Proposed 
Project 

Energy Less-than-Significant 
Impact 

Greater than Proposed 
Project 

Less than Proposed 
Project 

Less than Proposed 
Project 

Geology and Soils Less-than-Significant 
Impact 

Less than Proposed 
Project 

Same as Proposed 
Project 

Same as Proposed 
Project 

Greenhouse Gases Less-than-Significant 
Impact 

Greater than Proposed 
Project 

Less than Proposed 
Project 

Less than Proposed 
Project 

Hazards and 
Hazardous Materials 

Significant and 
Unavoidable Impact 

Same as Proposed 
Project 

Same as Proposed 
Project 

Same as Proposed 
Project 

Hydrology and Water 
Quality 

Significant and 
Unavoidable Impact 

Same as Proposed 
Project 

Same as Proposed 
Project 

Same as Proposed 
Project 

Land Use and Planning Less-than-Significant 
Impact 

Same as Proposed 
Project 

Same as Proposed 
Project 

Same as Proposed 
Project 

Noise Less-than-Significant 
Impact 

Same as Proposed 
Project 

Same as Proposed 
Project 

Same as Proposed 
Project 

Public Services Less-than-Significant 
Impact 

Same as Proposed 
Project 

Same as Proposed 
Project 

Same as Proposed 
Project 
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Table 5-1: Comparison of Proposed Project with Project Alternatives 

Section Proposed Project 
Impact Assessment Compared to Proposed Project 

Alternative 1: 
No Project 

Alternative 2: 
Reduced Renewable 

Feedstock Throughput 

Alternative 3: 
Green Hydrogen 

Transportation Less-than-Significant 
Impact 

Greater than Proposed 
Project 

Less than Proposed 
Project 

Same as Proposed 
Project 

Utilities and Service 
Systems 

Less-than-Significant 
Impact 

Greater than Proposed 
Project 

Less than Proposed 
Project 

Less than Proposed 
Project 

Because it would not result in any impacts that would be greater than the proposed Project, and 
in many cases would result in reduced impacts compared to the proposed Project, the Reduced 
Renewable Feedstock Throughput Alternative is the environmentally superior alternative. The 
Reduced Renewable Feedstock Throughput Alternative, however, would generate fewer jobs and 
result in a lower volume of renewable fuels being brought to the market to support the State’s 
low-carbon fuel goals, and would not achieve Project objectives as well as the proposed Project. 
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5.4.1 References 
United States Environmental Protection Agency (U.S. EPA). Green Power Equivalency 

Calculator – Calculations and References. Online 
https://www.epa.gov/greenpower/green-power-equivalency-calculator-calculations-and-
references. Site accessed August 25, 2021. 

https://www.epa.gov/greenpower/green-power-equivalency-calculator-calculations-and-references
https://www.epa.gov/greenpower/green-power-equivalency-calculator-calculations-and-references
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6 OTHER CEQA CONSIDERATIONS 
CEQA Guidelines Section 15126.2(b) requires an environmental impact report (EIR) to discuss 
unavoidable significant environmental effects, including those that can be mitigated but not 
reduced to a level of less than significant. In addition, CEQA Guidelines Section 15093 allows 
the decision-making agency to determine whether the benefits of a project outweigh the 
significant unavoidable adverse environmental impacts of implementing the project. A lead 
agency may decide to approve a project with significant unavoidable adverse impacts if the 
agency prepares a statement of overriding considerations setting forth the specific reasons for 
making such a decision. 

The California Supreme Court confirmed that, while conditions at the time of the notice of 
preparation “normally” constitute the baseline for the environmental analysis under CEQA, the 
lead agency has flexibility in defining the appropriate baseline (Communities for a Better 
Environment v. South Coast Air Quality Mgmt. Dist. (2010) 48 Cal.4th 310, 328). Therefore, 
State CEQA Guidelines allow a lead agency some leeway in determining the baseline by stating 
that the environmental setting at the time the notice of preparation is published will “generally” 
constitute the baseline physical conditions against which the impacts of a project are evaluated. 
However, State CEQA Guidelines recognize that a point-in-time snapshot of environmental 
conditions at the time environmental review begins does not always provide an accurate or 
informative baseline against which to measure a proposed project’s environmental effects. In 
circumstances “[w]here conditions change or fluctuate over time, and where necessary to provide 
the most accurate picture practically possible of the project’s impacts, a lead agency may define 
existing conditions by referencing historic conditions, or conditions expected when the project 
becomes operational, or both,” provided that choice is supported by substantial evidence in the 
record (CEQA Guidelines Section 15125(a)(1)). 

For any adverse environmental impact of the Martinez Refinery Renewable Fuels Project (the 
Project) that is considered to be potentially significant when compared to the baseline condition, 
this EIR identifies mitigation measures and Best Management Practices (BMPs) to avoid that 
impact or to reduce the potentially significant adverse impact to less-than-significant levels. This 
EIR also identifies and evaluates alternative scenarios to the proposed Project, including a “no 
project” scenario, wherein the Refinery would continue to operate under current entitlements, as 
well as alternative production scenarios for renewable fuels. Cumulative impacts of the Project, 
plus other projects planned to occur in the vicinity of the Refinery, are also discussed. 

Before an action can be taken to approve the proposed Project, Contra Costa County (the 
County) must make the necessary findings and certify that the County has reviewed and 
considered the information in the EIR, that the EIR has been completed in conformity with the 
requirements of CEQA, and that the EIR reflects the County’s independent judgment and 
analysis. Certification of an EIR by the decision-making body does not constitute an approval or 
denial of the Project. 

Should the Project be approved, the County and other public agencies with permitting authority 
over the Project must impose mitigation measures as conditions or require Project modifications 
to reduce or avoid the significant adverse impacts of the Project on the environment. The 
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Applicant may also choose to modify the Project to mitigate or avoid potentially significant 
adverse environmental impacts. The County and permitting agencies may only approve the 
Project with significant adverse environmental impacts that are not mitigated if the agency finds 
that specific economic, legal, social, technological or other considerations, including provision of 
employment opportunities for highly trained workers, make imposition of mitigation measures or 
Project alternatives infeasible (CEQA Guidelines Section 15091). As noted above, under the 
CEQA Guidelines Section 15093, the County may also approve the Project with significant 
unavoidable adverse impacts, after adopting a statement of overriding considerations supported 
by substantial evidence in the record. 

In addition to land use permit approval by the County, the Project requires permits from other 
federal, state, and local agencies including the United States Army Corps of Engineers, National 
Marine Fisheries Service, Bay Area Air Quality Management District (BAAQMD), San 
Francisco Bay Conservation and Development Commission (BCDC), San Francisco Regional 
Water Quality Control Board, and California State Lands Commission. California state and 
regional agencies are considered to be responsible agencies under CEQA and would comply with 
CEQA by considering the EIR prepared by the lead agency. However, responsible agencies must 
each reach their own conclusions on whether or how to approve their respective permits for the 
Project (CEQA Guidelines Section 15096). 

As there were three significant and unavoidable impacts identified in this EIR, Project approval 
would require the adoption of a Statement of Overriding Conditions. 

6.1 GROWTH-INDUCING IMPACTS 
CEQA Guidelines Section 15126.2(d) requires that an EIR evaluate the growth-inducing impacts 
of a proposed action. A growth-inducing impact is defined by the CEQA Guidelines as: 

The way in which a proposed project could foster economic or population growth, or the 
construction of additional housing, either directly or indirectly, in the surrounding 
environment. Included in this are projects which would remove obstacles to population 
growth.  

A project can have direct and/or indirect growth inducement potential. For example, direct 
growth inducement potential would result if a project involved construction of a new retail 
shopping center or residential subdivision. A project would have indirect growth inducement 
potential if it established substantial new permanent employment opportunities or if it involved a 
construction effort with substantial short-term employment opportunities that would indirectly 
stimulate the need for additional housing and services to support the new employment demand 
(Napa Citizens for Honest Government v. Napa County Board of Supervisors, (2001) 91 
Cal.App.4th 342). Similarly, a project would indirectly induce growth if it removed an obstacle 
to additional growth and development, such as removing a constraint on a required public 
service. A project providing an increased water supply in an area where water service historically 
limited growth could be considered growth-inducing.  

The CEQA Guidelines further explain that the environmental effects of induced growth are 
considered indirect impacts of the project. These indirect impacts or secondary effects of growth 
may result in significant, adverse environmental impacts. Potential secondary effects of growth 
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include increased demand on other community and public services and infrastructure, increased 
traffic and noise, and adverse environmental impacts such as degradation of air and water 
quality, degradation or loss of wildlife habitat and conversion of agricultural and open space land 
to developed uses.  

Growth inducement may constitute an adverse impact if the growth is not consistent with or 
accommodated by the land use plans and growth management plans and policies for the area 
affected. Local land use plans define land use development patterns and growth policies that 
allow the orderly expansion of urban development supported by adequate urban public services, 
such as water supply, roadway infrastructure, sewer service, and solid waste service.   

6.1.1 Growth Effects of the Project 
6.1.1.1 Direct Growth Effects 
The Project would convert the existing Refinery from its current production of fossil fuels to the 
production of renewable fuels, including renewable diesel, renewable propane, renewable 
naphtha and potentially renewable jet fuel. The Project would not include any housing or 
surrounding retail. The proposed Project would involve short-term construction activities and is 
not anticipated to create a significant increase in the number of permanent jobs at the Refinery. 
In this context, the proposed Project would not spur new regional population or employment 
growth and would not result in significant growth-inducing impacts.  

6.1.1.2 Indirect Growth Effects 
Project construction is expected to last approximately 22 months with no long-term employment 
opportunities. The construction crew would vary in size and would be approximately 1,400 
people employed during various times during the Project construction period. The crew would 
not require the construction of additional housing or facilities. Construction traffic would be 
temporary and short in duration. This number of short-term employees would not be considered 
significant in terms of overall employment in the County. 

The Refinery would replace crude oil feedstock with renewable feedstocks. The proposed Project 
would include the creation of approximately 110 full-time jobs offered to employees who 
worked at the Refinery prior to its idling of petroleum refining activities. While Refinery 
operations would result in an economic benefit by restoring some of the 520 jobs terminated in 
2020, the Refinery would not employ full-time workers at the same level as it did under 
petroleum-refining operations. The Project would not add a substantial number of residents who 
would require additional housing. The Project would not involve other growth-inducing effects, 
such as a road extension or expansion of utility services outside the boundaries of the Refinery. 
As such, the Project would have no indirect growth effects during construction or operation. 

6.2 SIGNIFICANT IRRETRIEVABLE ENVIRONMENTAL CHANGES 
CEQA requires that an irreversible and irretrievable commitment of resources be addressed for 
certain categories of projects, including “[t]he adoption, amendment, or enactment of a plan, 
policy, or ordinance of a public agency” (CEQA Guidelines Section 15127[a]). Uses of 
nonrenewable resources during the initial and continued phases of the Project may be irreversible 
because a large commitment of such resources makes removal or nonuse thereafter unlikely. 
Primary impacts and, particularly, secondary impacts (such as highway improvements that 
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provide access to a previously inaccessible area), generally commit future generations to similar 
uses. Also, irreversible damage can result from environmental accidents associated with the 
Project. Irretrievable commitments of resources should be evaluated to assure that such current 
consumption is justified. 

Irreversible and irretrievable resource commitments are related to the use of nonrenewable 
resources and the associated impacts that this consumption could have on future generations. 
Commitments of resources could be current, as well as future. Future commitments of resources 
would be associated with the secondary effects of growth-inducing impacts. Irreversible impacts 
result primarily from the use or destruction of a specific resource (e.g., energy and minerals) that 
cannot be replaced within a reasonable timeframe. Irretrievable resource commitments involve 
the loss in value of an affected resource that cannot be restored as a result of the action (e.g., 
extinction of a threatened or endangered species or the disturbance of a significant cultural 
resource). 

Some resources, such as timber used for construction, are generally considered renewable and 
could ultimately be replenished within a reasonable timeframe. Human resources are also 
considered a renewable resource. Non-renewable resources, such as petrochemical construction 
materials; steel, copper, lead, and other metals; and gravel, concrete and other materials are 
typically considered finite and would not be replenished over the lifetime of a project. 

The construction and implementation of the proposed Project would entail the irreversible and 
irretrievable commitment of some land, energy, and human resources. These resources include: 

• a commitment of natural resources during construction activities associated with the
Project, including the use of construction materials (e.g., steel, ballast, concrete);

• a commitment of rail and marine resources for transportation purposes;
• consumption of plant-based fuels in the form of corn or soybeans crops grown for

conversion to renewable fuel, and
• consumption of nonrenewable energy resources, including diesel, natural gas,

hydrogen fuel, jet fuel and electricity as a result of construction, operation, and
maintenance of the Project.

This EIR identifies potentially significant impacts on air quality, biological resources, energy, 
greenhouse gas (GHG) emissions, hazardous waste and transport, transportation and utilities and 
services, as described in Section 6.3 below. 

Development of the Project would irretrievably commit building materials and energy to the 
construction and maintenance of the Refinery infrastructure. Renewable, nonrenewable and 
limited resources that would likely be consumed as part of the development of the Project would 
include but are not limited to oil, gasoline, lumber, sand and gravel, asphalt, water, steel and 
similar materials. However, development of the Project would not result in significantly 
increased demand on public services and utilities (see Section 3.15, Utilities and Service 
Systems). Development in the Project area would be required to comply with California’s 
Building Efficiency Standards (Code of Regulations Title 24) and would not be expected to use 
energy or any other resources in a wasteful manner. 
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Sections 6.2.1 to 6.2.5 below discuss the Project’s effect on use of land, forest, and agricultural 
resources. 

6.2.1 Reduction of Land and Forest Resources 
Agriculture and the environment are interconnected. A healthy environment, including soil and 
water quality, is necessary for successful crop and livestock production. However, crop 
production can diminish habitat for wildlife, while soil erosion, nutrient and pesticide runoff and 
irrigation can pollute the air and water, degrade soil quality and diminish water supplies. The 
connections between agricultural production and environmental quality are complex and vary 
widely across the country. 

In the search to develop renewable energy, agricultural crops are considered an important source 
of low environmental impact feedstocks for electrical generation and biofuels production. In 
countries like the U.S., the bioenergy feedstock potential is dominated by agriculture. In others 
like Finland, the largest feedstock source comes from forest resources. Forest bioenergy 
operational activities encompass activities of a continuing and cyclical nature such as stand 
establishment, mid-rotation silviculture, harvesting, product transportation, wood storage, energy 
production, ash recycling and then back to stand establishment. All these activities have the 
potential to produce disturbance that might affect site quality and water resources, but the 
frequency for any given site is low. Agricultural production of feedstocks involves annual 
activities that have a much higher potential to affect soils and water resources. Because the 
rotational cycle for forestry is much less frequent, the potential for disturbance to water and soil 
resources is greatly reduced. 

Sustainability of biomass production depends on soil quality monitoring, which requires 
evaluating the effects of forestry and agricultural management practices on soil functions that 
might affect site productivity (Neary and Page et al. 2018). Evaluation of soil conditions are used 
to assess the sustainability of land management practices and renewable energy programs. 

6.2.2 Regulatory Environment 
Regulatory policies that can affect agriculture include the Coastal Zone Management Act 
Reauthorization Amendments (for polluted runoff), the Clean Water Act (for polluted runoff), 
the Federal Insecticide, Fungicide and Rodenticide Act (for pesticide use), the Clean Air Act (for 
airborne particulates) and the Endangered Species Act (for wildlife habitat).  

The oil and gas industry is regulated by the Energy Independence and Security Act 2007 
Renewable Fuels Standard. In 2018, Congress added a provision to the law that directs the 
United States Environmental Protection Agency (U.S. EPA) to produce a report every three 
years on “the impacts to date and likely future impacts on air quality, water quality, water 
availability, soil conservation, ecosystem health and biodiversity, and other environmental 
issues.” 
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6.2.3 Resource Impacts 
6.2.3.1 Feedstock Crop Selection 
Extensive root systems, long-term soil cover and protection and the reduced need for tillage and 
weed suppression make semi-perennial crops excellent choices for bioenergy feedstocks. Crops 
such as sugarcane, perennial grasses like switchgrass, elephant grass, and trees grown in short 
rotations tend to have lower water quality impacts than conventional crops. While many 
perennial crops considered for bioenergy have relatively high water use efficiency, their total 
water requirements can also be relatively large. Such crops are ideally suited to areas with high 
water availability and flows where water quality can be easily managed. The United States 
Department of Agriculture (USDA) estimates that approximately 50 percent of agricultural 
acreage in most areas of the Midwest U.S. could be dedicated to corn crops without adversely 
affecting the hydrologic cycle. In drier regions, corn acreages should be limited to 25 percent 
(USDA 2021).  

6.2.3.2 Forest Bioenergy Systems 
Forest lands provide an important regulation of both water quality and seasonally available water 
quantity in most large watersheds. Forest bioenergy systems are judged to be compatible with 
maintaining high quality water supplies in forested catchments. This general statement is true as 
long as BMPs that are designed for environment and resource protection and that include nutrient 
management principles are followed. While short-term water impacts, including increased 
sediment, nitrates, phosphates and cations can occur, there is no evidence of long-term adverse 
impacts in forest catchments subject to normal management operations. 

6.2.3.3 Water Quality Impact Assessment 
The cultivation of conventional annual crops as bioenergy feedstocks affects soil and water 
resources similar to crop cultivation for food and livestock feed. Water withdrawals and the 
effects of agrochemicals must be carefully managed to avoid human health impacts, water 
quality degradation and damage to ecosystems. As in other agricultural and forestry activities, 
the adoption of BMPs is crucial to minimizing the risk of water quality impacts and promoting 
sustainable resource use. Assessing BMPs and their effectiveness further requires defining 
appropriate water quality expectations, determining what site conditions limit BMP effectiveness 
and identifying the specific watershed characteristics and appropriate spatial and temporal scales 
for assessment (USDA 2021). 

6.2.4 Best Management Practices (BMPs) 
The focus on renewable energy sources has raised concerns about environmental effects. In 
particular, the increase in the use of woody biomass, agricultural crops, agricultural residues and 
processing wastes residues as feedstocks for bioenergy production has intensified questions 
about potential impacts on water quality and soil sustainability. Intensification of forestry and 
agriculture raises concerns about cumulative effects on water quality and soil integrity. 

Best Management Practices (BMPs) function to ensure that forest and agricultural bioenergy 
programs can be a sustainable part of land management and renewable energy production. BMPs 
have been developed and implemented since the early 1970s to ensure that land management for 
wood fiber and agricultural crop production can occur with minimum impact on the 
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environment. Although BMPs were originally designed to minimize water quality impacts, they 
can be used to ensure soil sustainability and biodiversity. The use of BMPs is widespread in 
developed countries and some developing nations, and the use varies from mandatory to 
voluntary depending on the degree of legislative support. For example, in many countries, BMPs 
are already incorporated in “Codes of Practice” that guide forest managers and farmers through 
the complete bioenergy life cycle. BMPs have been developed and implemented in many 
agricultural countries to deal with water quality problems. The use and implementation of BMPs 
is not a static process, but one that depends on a continual cycle of application, assessment and 
monitoring, refinement and application. Although some countries have “national standards,” the 
complex matrix of forest and agricultural ecosystems, climates, soils and topography, crop 
establishment and tending systems and harvesting systems requires ongoing evaluation and 
refinement to achieve BMPs to best fit local management and environmental conditions. 

6.2.5 Conclusions 
Forest and agricultural bioenergy systems that use accepted BMPs should be capable of 
maintaining soil quality and high-quality water. Excessive removal of plant material from the 
field or forest may jeopardize soil and water quality. Extended or intensified cultivation of plant 
annual crops for bioenergy feedstock will produce the same impacts as when the objective of 
crop cultivation is for food. Cultivation of perennial grasses and woody plants commonly causes 
less impact on water and soil resources. These production systems can, through well-chosen 
siting, design, management and system integration help mitigate potential soil and water 
problems associated with current or past land use. Ultimately, careful land management through 
the implementation of BMPs will improve soil and water use efficiency. 

Matching bioenergy feedstocks, management practices and conversion technologies to local 
conditions and constraints is essential for the development of sustainable bioenergy systems. 
Successful implementation would require investments in the development of suitable plant 
varieties and conversion systems, systems integration to use resources effectively, and 
implementation of BMPs in forestry and agriculture. 

Based on the considerations presented above, the Project would not have significant irretrievable 
impacts on land, forest, or agricultural resources. 

6.2.6 Climate Change and Sea Level Rise 
The County’s climate change policies are the result of collaboration with several state and 
regional agencies. This section references recent programs analyzing climate change impacts on 
the County’s industrial centers. The Project Applicant has prepared an evaluation of future water 
level elevations at the Marathon Avon (Avon) Wharf in Martinez (Simpson, Gumpertz & Heger 
Inc. 2021). This report provides guidance for future planning at the terminal. 

6.2.6.1 Hazardous Materials Commodity Flow Study 
In November 2016, a two-year program, sponsored by the San Francisco Bay Conservation and 
Development Commission and titled Adapting to Rising Tides (ART) was completed. The ART 
Program conducted a climate adaptation planning effort in the County, which built understanding 
of projected risk due to sea level rise and developed planning objectives for the diverse 
challenges and opportunities presented by adapting to sea level rise in the county. The Program 
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included areas of the County that interface with the San Francisco Bay, which include areas 
extending from the city of Richmond to the unincorporated community of Bay Point. 

The initial County ART Program identified risks that exist within the County’s shorelines, 
specifically in regard to hazardous materials along the Union Pacific (UP) and BNSF railways. 
Railway data from UP covered from January through December 2004, and the data from BNSF 
covered from April 1, 2004, through March 31, 2005. Data was presented in the County’s 
Hazardous Materials Commodity Flow Study (TAIT, 2019) with a special focus on sea level rise 
and flood risk. The study provides a greater understanding of how major hazardous materials 
transportation can be impacted by sea level rise/flooding, as well as increased risk of hazardous 
materials incidents negatively impacting the health and safety of County residents. In addition to 
shipping data for hazardous materials via railroad, the study also includes information 
concerning toxic hazards from inhalation of chemicals after an accidental release. The study 
identifies County-wide emergency response and safety shoreline planning programs in 
collaboration with the County’s business and community partners. The Program further focuses 
on current transportation contingency planning and needed resources to mitigate future flood 
events. Hazardous Materials Commodity Flow Study reports were prepared for the Marin 
County Department of Public Works in September 2014, and for the Solano County Department 
of Resource Management, Environmental Health Division in May 2016. 

6.2.6.2 Emergency Climate Resolution 
On September 22, 2020, the Contra Costa County Board of Supervisors adopted an Emergency 
Climate Resolution (No. 2020/256) resolving that the County establish an interdepartmental task 
force to prioritize implementing the County’s Climate Action Plan (CAP 2015). The task force is 
charged with identifying additional actions, policies and programs that the County can undertake 
to reduce and adapt to the impacts of a changing climate. The task force is staffed by the 
Department of Conservation and Development partnering with the Department of Public Works. 
The task force is directed to report to the Board on a semi-annual basis starting in March 2021. 
The first report was released March 30, 2021, and presented at the County Sustainability Task 
Force Meeting on April 26, 2021.  

The emergency resolution acknowledges the consequences of climate changes on public health 
and the environment, as well as the need for immediate action to mitigate the effects of extreme 
weather and rising sea levels in the County. The emergency resolution addresses vulnerability of 
the County’s agricultural, industrial and manufacturing centers and reliance on fossil fuels as a 
key contributor to climate change.  

The County has already taken a number of steps to address climate change impacts. In addition 
to implementing the aforementioned 2015 CAP, the County is in the process of updating its 
General Plan (Envision Zero 2040) and zoning codes to align with the California Air Resources 
Board (CARB) 2017 Climate Change Scoping Plan (discussed in Section 3.6, Greenhouse Gas 
Emissions). The County’s land use goals and policies within unincorporated areas focus on 
investments in clean energy, efficient building technologies, and more efficient energy, 
conservation, transportation and waste management strategies. The task force has identified 
several sustainable strategies and procedures already in place. For example, the COVID-19 
global pandemic declared by the World Health Organization in March 2020, combined with local 
and state emergency health orders, necessitated that most services and staff operations be 
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conducted virtually. The County has realized a number of advantages in virtual operations in 
addition to reducing GHG emissions, including reduced travel time, improved convenience for 
residents, reduced traffic congestion, less pollution from driving, increased quality of life and 
lower transportation costs for both residents and County employees. The task force will consider 
other operational activities such as recycling, composting, fleet enhancements, lighting and 
building systems and solar power as additional CAP implementation measures. 

6.2.6.3 Future Water Level Assessment for the Marathon Avon Wharf 
To comply with terms of San Francisco BCDC Permit No. 2014.006.00, Article II, Section I, the 
Refinery’s parent company prepared a technical memorandum estimating future water levels at 
the Avon Terminal (Simpson, Gumpertz & Heger Inc., 2021). Under conditions of the BCDC 
permit, the Refinery is required to monitor water levels periodically for Marine Oil Terminal 
Engineering and Maintenance Standards (MOTEMS) auditing purposes. The assessment 
includes water level monitoring under 100-year flood events, extreme storm events and extreme 
tidal events in years 2030 and 2070. The assessment compares the Avon Wharf water levels to 
available data from National Oceanic Atmospheric Administration (NOAA) Tide and 
Metrological Observation Stations at Port Chicago and the Martinez-Amorco Pier.  

The assessment determined that 2030 water levels would increase by approximately 2.7 inches 
(0.221 foot), resulting from an extreme tide or 100-year flood conditions; the Avon terminal 
pipeway infrastructure would not be inundated, and the risk of oil spills associated with cross 
beam or pipeline inundation is considered very low. The assessment further concluded that, 
assuming a measured water level rise of approximately 0.1 inch per year, the pipelines would not 
likely be inundated until 2070. Technical recommendations include a study of water levels at the 
next MOTEMS audit to incorporate the revised 100-year flood conditions. 

6.3 SIGNIFICANT, UNAVOIDABLE ENVIRONMENTAL IMPACTS 
As discussed in Section 3.1, Resources with No Project Impacts, the Project would not result in a 
physical environmental impact individually or cumulatively on Agriculture and Forest 
Resources, Mineral Resources, Population and Housing, Recreation, and Wildfire. The Project is 
also not anticipated to have any significant impacts to Aesthetics, Energy, Land Use, Noise and 
Public Services as discussed in Sections 3.2, 3.6, 3.11 and 3.13. Therefore, those topics will not 
be addressed further in this section. 

6.3.1 Air Quality 
As discussed in Section 3.3, Air Quality, Project construction may result in significant adverse 
volatile organic compounds (VOCs) and oxides of nitrogen (NOx) impacts on air quality and 
exceed the localized significance thresholds for NO2. However, air quality impacts from 
construction would be short-term and temporary in nature and would be reduced when peak 
construction work is completed. Mitigation Measure AQ-1: Implement BAAQMD Basic 
Construction Measures would reduce construction air quality impacts and would place limits 
on idling of construction vehicles; require dust control measures for exposed surfaces, such as 
parking and staging areas; and other restrictions on traffic. Construction air quality impacts 
would be less than significant. 
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Operational air quality impacts of criteria pollutants would be a beneficial reduction for carbon 
monoxide (CO), and less-than-significant impacts for VOC, NOx, sulfur oxides (SOx), 
Particulate Matter (PM10, PM2.5) and Toxic Air Contaminants (TACs), and thus, would not be 
expected to have a significant adverse impact on the environment. A cumulative health risk 
assessment (HRA) was conducted for the proposed Project to analyze human health risks for 
cancer risk, chronic non-cancer risk and exposure to PM2.5 emissions. The HRA included both 
stationary and mobile sources from the Project and sources within 1,000 feet of the Project Site. 
Results of the HRA concluded that cumulative cancer and chronic risks resulting from Project 
implementation would be less than significant. 

Renewable fuels processing, as described in Section 3.3, would result in both existing and new 
sources of potentially objectionable odors. Equipment from petroleum-refining processes would 
be taken out of service; and odor management practices for feedstock processing would be 
implemented. These management practices would include installing carbon canisters, nitrogen 
blanketing of storage tanks and a vapor recovery system that would be used to reduce odors from 
the storage tanks and loading and unloading activities. These control measures would be 
incorporated into applicable permits issued by the BAAQMD. Implementation of the above 
control measures and odor monitoring would reduce objectional odors from Project operations to 
less-than-significant levels. 

Because non-Project emissions in the Project area account for 95 percent of PM2.5 concentrations 
in the Project area, these facilities would be required to adopt additional emissions reduction 
strategies to reduce these concentrations to below screening-level thresholds established by the 
BAAQMD. Because concentrations of particulate matter at the Refinery, together with emissions 
from nearby industrial facilities, would exceed BAAQMD screening levels, cumulative impacts 
on PM2.5 concentrations would be significant and unavoidable. 

6.3.2 Biological Resources 
Section 3.4, Biological Resources, discusses how in-water work to repair wharf facilities, 
pipeline modifications, vibration, noise and disruption associated with proposed Project 
construction would potentially impact special status-species of mammals, fish and birds, known 
to inhabit areas within and around the Refinery and marine oil terminals (MOTs). Mitigation 
Measure BIO-1e: In-water Work Restrictions would minimize adverse noise and vibration 
impacts on special-status species during construction and operations. 

Introduction of non-indigenous aquatic species has resulted from the transfer of fuels from ships 
to the Avon and Amorco MOTs along the Suisun Bay and the Carquinez Strait shorelines, and 
discharge ballast water in California waters. Mitigation Measure BIO-1f: Nearshore Habitat 
Disturbance Minimization, Mitigation Measure BIO-1g: Demarcation of Limits of Work 
and Mitigation Measure BIO-1h: Weed Spread Prevention would reduce occurrence of non-
indigenous species along MOT shoreline areas. 

As discussed in Section 3.4, the Marathon Refinery has no control over, ownership of or 
authority to direct vessels that dock at its terminals; therefore, specific details of how vessels 
manage biofouling or ballast water are not discussed in this EIR. Under Mitigation Measure 7b: 
Sturgeon Action Funding and Mitigation Measure BIO-9a: Invasive Species Action 
Funding, the Refinery would continue to participate and assist in funding ongoing and future 
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actions related to non-indigenous aquatic species at a level determined through cooperative effort 
with the Marine Invasive Species Program agencies. However, even with compliance with the 
Marine Invasive Species Alliance and research into invasive species, the potential impact of 
introducing new non-indigenous aquatic species via ballast water and vessel biofouling to the 
San Francisco Bay Estuary waters remains significant and unavoidable. 

6.3.3 Cultural and Tribal Cultural Resources 
Section 3.5, Cultural and Tribal Cultural Resources, describes existing cultural, paleontological 
and tribal cultural resources in the vicinity of the Project Site and addresses the potential cultural 
resources impacts that could result from the Project. As described in Section 3.5, there is no 
evidence of cultural resources older than 8000 calibrated Before Present (cal. B.P.), and the area 
is presumed to have been submerged or buried. Since 8000 cal. B.P, lands in which the Project 
Site is located were occupied by the Native American group known to the Spanish as the 
Costanoan. Beginning in the late 18th century, a number of Spanish expeditions passed through 
the area, and the Spanish government founded missions and secular towns in the area. The 
Mexican government closed the missions in the early 1830s, and former mission lands were 
given to individuals as land grants. Cities and towns, including the city of Martinez and 
unincorporated communities, grew along the waterfront where ferry and goods transport by 
water could be provided. After the California gold rush in the mid-19th century, the area 
continued to flourish due to agriculture, predominantly wheat and fruit. Commercial salmon 
fishing began in the 1870s, and soon thereafter, two fish canneries opened in Martinez. 

Martinez became an industrial center in the early 20th century when chemical and petroleum 
facilities were built. The Mountain Copper smelter was built at Bull’s Head Point, and several 
refineries were opened in 1915. The Martinez location provided a deep-water harbor and rail 
connections for these industrial facilities. 

The archaeological record search for the Project Site identified six cultural resources (07-
000130, 07-000501, 07-000502, 07-000806, 07-002402 and 07-002921) within the footprint of 
the Project Site, and 26 previously recorded resources within the 1-mile radius. It is likely that 
some of these sites were previously and paved over during the course of constructing the 
Refinery, or that they were plowed in the years just prior. There are no sites currently listed on 
the National Register, California Register, Contra Costa County Historic Resources Inventory or 
the list of California Historical Landmarks within 1 mile of the Project Site. Paleontological 
record search for the Project Site concluded that there is minimal potential for fossils, due to 
previous dredging and because the depositional environment for fossil preservation is low. 

With the history of the Project Site and surrounding lands, there is a potential to encounter 
previously unidentified buried archaeological resources during construction. This is particularly 
true for the paved pipeline segments, where the natural ground surface was not visible during 
survey. While the depth of excavation necessary for the construction of the Project equipment 
foundations likely will not generally be more than 5 feet, there is the potential to encounter 
previously undocumented archaeological resources. Mitigation Measure CR-1: Discovery of 
Unknown Cultural or Archaeological Resources, would reduce impacts of the Project on 
cultural and tribal cultural resources to less than significant. 
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6.3.4 Geology and Soils 
Section 3.7, Geology and Soils, describes the environmental conditions and impacts analysis of 
geology, sediments and seismicity issues associated with the Project. The Project Site is located 
in a region defined by a number of fault zones associated with the San Andreas Fault system, but 
the Project Site is not located in any Alquist-Priolo Earthquake Fault Zone, and therefore, direct 
rupture from an earthquake fault would be unlikely. Liquefaction potential at the Project Site is 
also judged to be low based on the structure of the soil beneath the Refinery, and landsliding and 
soil erosion potential is also not expected to be significant because of the limited grading and 
excavation necessary for construction of Project improvements on the generally flat site. 
Potential damage to structures could result from seismic ground shaking caused by earthquakes 
on faults in the region, or from expansion and contraction of soil. Mitigation Measure GEO-2: 
Submittal of Final Geotechnical Evaluation Report would ensure that, as part of the grading 
and building permit plan check process for the equipment changes associated with the Project, 
professional recommendations for seismically and structurally sound installation of new 
structures, equipment and foundations are incorporated into plan drawings and constructed with 
the Project. With implementation of this mitigation measure, the Projects geology and soils 
impacts would be less than significant. 

6.3.5 Greenhouse Gas Emissions 
Section 3.8, Greenhouse Gas (GHG) Emissions, describes the County as home to some of the 
largest GHG-emitting stationary source facilities in California. Stationary sources are non-
moving, fixed-site producers of pollution such as power plants, chemical plants, oil refineries, 
manufacturing facilities and other industrial facilities. This EIR describes baseline conditions for 
GHGs as of the time the environmental analysis commenced in 2019 to the extent that 
information was available. CEQA Guidelines Section 15183.5(b) includes provisions for local 
governments to employ adopted plans in reducing GHG emissions, and to address the cumulative 
impacts of individual future projects on GHG emissions. While not a regulatory document, the 
County’s 2015 Climate Action Plan (CAP) demonstrates the County’s commitment to addressing 
the challenges of climate change by reducing local GHG emissions while improving community 
health. 

GHG reduction strategies are regulated by the U.S. EPA pursuant to the Federal Clean Air Act 
and implemented by California’s regional Air Districts. California’s emissions strategies include 
reducing GHG emissions to pre-1990 levels (below 80 percent) by 2050. The state’s low carbon 
fuel standard goals aim to reduce the carbon intensity by 20 percent of transportation fuels by 
2030. The CARB expansion of California’s Renewables Portfolio Standard regulations assists 
the state in meeting its goal of 33 percent renewable energy. CARB’s latest Climate Change 
Scoping Plan establishes measures to reduce the state’s GHG emissions in 2030 to levels 40 
percent below 1990 emissions. California’s Cap-and-Trade Program is designed to reduce GHG 
emissions from major sources (“covered entities”) by setting a firm cap on statewide GHG 
emissions and employing market mechanisms to achieve California Assembly Bill 32’s 
emission-reduction mandate of returning to 1990 levels of emissions by 2020. Under the Cap-
and-Trade Program, covered entities that emit more than 25,000 metric tons (MT) of carbon 
dioxide equivalents (CO2e) per year must comply with program requirements by 2010.  
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As the regulatory body enforcing regional air quality standards in the Project area, the 
BAAQMD quantifies GHG from both existing and future emissions resulting from activities 
within a defined geographic area projected over a specified time period. The Refinery’s 2015 to 
2020 baseline emissions for stationary and non-stationary sources was 2,033,524 MT for carbon 
monoxide (CO2e) and 2,040,746 MT for carbon monoxide equivalents (COe).  

GHG emissions would occur from Project construction activities. GHG emissions would be 
estimated to be 2,655 MT for off-road diesel equipment and 1,899 MT for on-road equipment. 

The proposed Project would comply with the federally-mandated Tier 3 gasoline specifications 
and with state and local regulations mandating emission reductions. The Project would be 
expected to substantially reduce GHG, SOx, NOx and CO at the Refinery. This would in part be 
accomplished by discontinuing petroleum-refining operations. Some existing Refinery 
equipment would be altered or replaced, and additional new equipment units and tanks would be 
installed to facilitate production of fuels from renewable feedstock. Crude oil-processing 
equipment that cannot be repurposed for processing of renewable feedstock would be shut down 
and removed from the Refinery. Additionally, heat recovery would be optimized by installing 
new heat exchangers and modifying specified units to further minimize criteria pollutant and 
GHG emissions. 

Operational emissions would be the same as the proposed Project. GHG emissions from 
hydrogen generation at the Refinery would not produce additional GHG emissions, as the 
hydrogen would not be required to be produced at any other location. Also, as the hydrogen used 
by the Refinery would be gaseous hydrogen, this alternative would produce fewer GHG 
emissions per unit of hydrogen than the baseline operations because less energy would be needed 
than is required to liquify the hydrogen and to transport the hydrogen. However, worst-case 
operations of a hydrogen plant would exceed the BAAQMD thresholds. As most of these 
emissions would be covered by the Cap-and-Trade program, GHG emissions increases would be 
less than significant. 

Project construction would be completed in approximately 22 months; GHG emissions during 
construction would be estimated to be less than 2,000 MT of CO2, per year, estimated by year of 
construction. Construction emissions would be below the BAAQMD thresholds and, in 
combination with operational emissions, GHG impacts would be less than significant. 

6.3.6 Hazards and Hazardous Materials 
6.3.6.1 Contaminated Soils 
Site preparation, grading and construction activities for the proposed Project have the potential to 
encounter contaminated soils or subsurface groundwater. The construction phase of the proposed 
Project may require construction workers to excavate soil for the construction of foundations for 
the Pretreatment Unit described in Chapter 3.0, Project Description. Generally, a hazards 
analysis focuses on impacts to off-site receptors because they are unlikely to have undergone 
safety training or have safety equipment available in the event of a hazard event. On-site workers 
are provided with protection against many types of hazard impacts as a result of having access to 
safety equipment, participating in safety exercises and undergoing profession-specific training to 
safely work around the potentially hazardous conditions that exist within a Refinery. Further, 
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extensive rules, regulations, laws and other requirements are in place, specifically designed to 
ensure a safe working environment for industrial workers, including Refinery workers and 
construction workers. Effects of any construction hazards identified would also be evaluated for 
construction workers. 

Grading and excavation for the proposed Project would be expected to be limited to trenching to 
provide utilities to new units and grading to develop stable foundations for new units and 
facilities. Construction activities associated with the proposed Project would have the potential to 
expose workers or the public to contaminated soils, both on the Project Site and during routine 
transport or disposal of those hazardous materials. However, in addition to regulatory 
requirements, the Refinery’s Soil Management Plan includes comprehensive policies and 
procedures for handling impacted soils and/or groundwater to minimize potential releases to the 
environment or unacceptable levels of exposure to Refinery employees and the public. 
Therefore, the potential for the release of hazardous materials during Project construction is 
unlikely, and significant hazard to the public, surrounding land uses or environment would be 
less than significant. 

6.3.6.2 Risk of Accidental Spill 
The proposed Project would result in a significant, unavoidable impact related to risk of upset 
and release of hazardous materials into the environment. In order to define a “significant hazard” 
under CEQA related to upset conditions, this EIR uses a quantitative approach to estimating risk 
levels and compares these to the baseline risk levels and the acceptability levels defined in other 
jurisdictional CEQA thresholds, including the U.S. EPA and the State Water Resources Control 
Board. The County does not currently have thresholds related to risk of upset for projects using 
hazardous materials. 

Impacts from spills into the San Francisco Bay Estuary and surrounding natural lands would be 
significant and unavoidable. The severity of impacts from these spills would depend on the 
material and quantity spilled. The proposed Project could result in significant adverse hazard 
impacts related to "worst-case" accidental releases of hazardous materials associated with the 
proposed unloading of fuels at the Martinez or Amorco refineries, or the Avon MOT. The 
Project would comply with the Hazardous Materials Transportation Act discussed in Section 3.9, 
Hazards and Hazardous Materials, of this EIR. Under the Federal Accidental Release – Risk 
Management Plans (40 Code of Federal Regulations Part 68), the Project would be required to 
develop a Remediation Management Plan that identifies the potential effects of a chemical 
accident, identifies steps the facility is taking to prevent an accident and outlines emergency 
response procedures should an accident occur. Additionally, the Project would be required to 
develop a Hazardous Materials Business Plan. This plan would include inventories of hazardous 
materials, an emergency plan and a training program for employees. The plan is required to be 
submitted to the Certified Unified Permitting Agencies, which is Contra Costa County Health 
Services in the Martinez area, for use by state and local emergency response agencies. Refinery 
operations would further be required to comply with United States Department of Transportation 
(U.S. DOT) regulations regarding the handling and transport of hazardous materials, Pipeline 
and Hazardous Materials Safety Administration regulations and applicable federal, state and 
local laws regarding hazardous materials. 
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Research and previous spills have shown that a release of animal fats and vegetable oils into 
water or over land can kill or injure wildlife. Wildlife, including waterbirds and fish, that become 
coated with animal fats or vegetable oils are unable to keep themselves warm and may suffer 
from dehydration, diarrhea or starvation. Aquatic life can suffocate because of depletion of 
oxygen caused by spilled animal fats and vegetable oils in water. Mitigation Measures detailed in 
Section 3.4, Biological Resources, including Mitigation Measure BIO-2: Spill and Accidental 
Discharge Prevention, Mitigation Measure BIO-3: Emergency Spill and Containment Plan 
and Mitigation Measure BIO-4: SWPPP would reduce the severity of construction and 
operational impacts on special-status species. 

Compliance with existing regulations, implementation of the recommended safety measures and 
implementation of the mitigation measures noted above would reduce the potential impacts 
associated with a release but would not be expected to eliminate the potential hazard impacts. No 
feasible mitigation measures were identified to further reduce significant adverse hazard impacts. 
Therefore, hazards and hazardous material impacts due to accidental discharges from Project 
operations would remain significant and unavoidable. 

6.3.7 Hydrology and Water Quality 
As discussed in Section 3.10, Hydrology and Water Quality, the largest sources of pollutant 
input to the surface water in the Project study area are nonpoint discharges including urban and 
nonurban runoff and inputs from rivers. Sources of pollutants in urban runoff are varied and 
include commercial, industrial and residential land uses, as well as pollutants from managed 
open space areas such as parks, planted road dividers and construction sites. Human activities in 
these areas, such as the application of pesticides and fertilizers to gardens and landscaping, 
operation of motor vehicles and construction of roads and buildings all contribute pollutants to 
urban runoff. 

Nonurban sources of nonpoint pollution include runoff from agricultural lands, forests, pastures 
and natural ranges, and are contributed to the San Francisco Bay by rainfall runoff, excess 
irrigation return flows and subsurface agricultural drainage. Pollutants of concern in nonurban 
runoff include trace elements, synthetic organic pollutants (particularly pesticides) and solvents 
used for pesticide application. 

Water quality within waterbodies and creeks adjacent to the Project Site have been degraded by 
the presence of high levels of suspended solids, traces of contaminants associated with the 
operation of motor vehicles such as oil and grease, gasoline and other hydrocarbons, lead, 
rubber, etc. Upland areas along the creeks are not all serviced by municipal wastewater treatment 
facilities, and runoff or seepage to the creeks from septic systems is possible. 

Site clearing, grading, excavation and other disturbances to the ground within staging and 
laydown areas could potentially affect surface water quality. During construction of the proposed 
Project, water would be needed for dust suppression as required during grading operations to 
prepare the construction areas for the placement of foundations for new equipment. Solid and 
liquid waste from on- and off-Site hauling equipment, employees personal vehicles and 
equipment. As described in Section 6.3.2 above, grading and excavation activities would be 
limited to accommodate new Refinery units, utilities and foundation work.  
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Drainage from urbanized areas contributes to the water quality of local creeks and streams. The 
San Francisco Bay Regional Water Quality Control Board (RWQCB) periodically reviews 
available data on surface water bodies and evaluates whether beneficial uses for the body may be 
impaired by a particular pollutant, then the water body is listed under Section 303(d) of the Clean 
Water Act (CWA). The RWQCB lists the Carquinez Strait and Walnut Creek as impaired water 
bodies. Specifically, Carquinez Strait is listed due to concentrations of chlordane, 
dichlorodiphenyltrichloroethane, dieldrin, dioxin compounds, mercury, polychlorinated 
biphenyls, selenium and exotic species; the latter suspected to be from ballast water of ships. 
Walnut Creek is listed for diazinon from urban runoff and storm sewers. Refinery equipment that 
is taken out of service and replaced with new equipment to accommodate renewable fuels 
processing would not involve on- or off-Site changes to existing topography or drainage patterns 
in the Project area.  

Process wastewater, sanitary wastewater and most of the stormwater runoff from the Project Site 
is currently managed in the existing Refinery wastewater treatment system and regulated by a 
National Pollutant Discharge Elimination System (NPDES) permit. The Project Site also 
operates under an industrial waste discharge permit from the U.S. EPA. The production of 
renewable fuels would primarily use existing process equipment, although some construction for 
new and modified equipment would be necessary. The existing NPDES permit would be 
modified to include the new wastewater treatment equipment and to reflect the new 
characteristics of the wastewater stream. The NPDES permit establishes limits for various 
contaminants (including oil and grease, biological oxygen demand, pH, whole effluent toxicity 
and other contaminants such as heavy metals). Wastewater would also be required to be 
discharged in compliance with the NPDES permit. The Project would install new units to include 
specialized wastewater treatment equipment to reduce biological oxygen demand in the waste 
stream. A Stormwater Pollution Prevention Plan would be prepared, and stormwater runoff 
would be contained and only allowed to drain off-Site when pre-treated if necessary or when 
subject to appropriate engineering controls and BMPs. It is expected that the reduced production 
levels associated with the Project would result in an overall decrease in wastewater flow and 
contaminant loads generated by the new facility compared to previous refining operations. 

Groundwater underlying the Project Site is not currently used as a source of drinking water, and 
no additional groundwater use would be required for Project operations. Project construction 
activities would not be expected to violate the applicable water quality standards or waste 
discharge requirements or otherwise substantially degrade surface or groundwater quality. 

Neither Project construction or operations would increase flood hazards to structures, people or 
the environment. Refinery construction and operations would comply with federal and state 
CWA and NPDES permit requirements. Therefore, environmental impacts on Hydrology and 
Water Quality with respect to changes in drainage patterns, flooding and groundwater would be 
less than significant. However, as also noted in Section 3.10, adherence to operational protocols 
in place designed to minimize the potential for accidental releases will not guarantee that 
contaminants will never be released in the environment. The probability of a serious spill would 
be minimized to the extent feasible with implementation of the terms of the leases of the Avon 
and Amorco MOTs, but the risk of upset cannot be completely eliminated. Consequences of a 
spill would depend on the specific aspects of the release and could range from relatively small 
spills with less than significant impacts, to larger spills that are more difficult to clean up and 
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could result in significant residual impacts after mitigation. Even with the implementation of the 
aforementioned lease conditions, contingency planning and required response measures, a large 
spill could still occur and result in impacts on water quality that would be significant and 
unavoidable. 

6.3.8 Transportation 
Normal Project operations would not interfere or conflict with existing transit, roadway, bicycle 
or pedestrian activities. Transportation impacts during Project operation would be less than 
significant. 

During construction, the proposed Project would have the potential to disrupt normal traffic and 
circulation on roadways and bicycle or pedestrian activities. Designated areas of aboveground 
construction for the proposed Project are zoned for industrial uses and operate at low traffic 
volumes and a high level of service under existing conditions. As discussed in Chapter 2, Project 
Description, initial construction activities for the proposed Project are expected to begin in the 
first or second quarter of 2022, and are expected to be completed by 2024. Fuel processing 
would begin within the first year of construction. The construction activities for most of the 
components of the proposed Project would be expected to overlap during the Project’s peak 
construction period. Construction work shifts are expected to last about 10 hours per day during 
most portions of the construction schedule. During normal construction periods, one work shift 
per day is expected. During Refinery turnaround periods (when some of the Refinery Units 
would be shut down), two work shifts are expected and work may be conducted 24 hours per 
day. 

Transportation conditions during construction were analyzed assuming the maximum number of 
construction trips. The traffic analysis in Section 3.14, Transportation, is based on a construction 
schedule that presumes a total of 1,400 workers, most working day shifts. During construction, 
the number of truck trips would be estimated at between 60 and 310 trips per day, depending on 
timing and phasing. A number of trips would be used for deliveries and distribution of petroleum 
coke and products manufactured at the Refinery. 

Caltrans began a major construction project in 2019 to modify the Interstate 680 and State Route 
4 (SR) interchange configuration, which includes widening approximately four miles of SR 4 in 
both directions between Morello Avenue in Martinez and SR 242 by adding a third lane in both 
directions to improve on- and off-ramp merging. This construction project will be continued 
during various phases of Project construction. Interchange modifications span the unincorporated 
community of Pacheco and the cities of Martinez, Concord and Walnut Creek. The interchange 
construction is expected to be completed in 2022, potentially overlapping with the near-term 
construction period of the proposed Project. However, Project truck trips would be scheduled to 
avoid peak travel times along major highways, and full road closures would not be expected. It is 
also anticipated that the Caltrans project would be near completion by the initial phases of 
Project construction and would not overlap with peak Project construction conditions. 

Due to the number of employees expected during Project construction, a short-term increase in 
vehicle trips and construction traffic would last for the duration of construction. The 
transportation impacts during Project construction would be less than significant. The Project 
would not require an increase in the number of workers required to operate the Refinery, and no 
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long-term operational traffic impacts would be expected. Transportation impacts during Project 
construction would be less than significant. 

Refinery operations would not result in noticeable changes to emergency access or emergency 
response conditions. Project construction may have the potential to cause temporary traffic 
disruption and may require the use of alternate traffic routes. Emergency response providers in 
the vicinity of construction areas would be given advance notice of construction schedules and 
locations, road closures and possible alternate routes. Potential impacts on emergency services 
access would be less than significant. 

6.3.9 Utilities 
Proposed Project operation would not require relocation of existing electric or gas infrastructure, 
nor construction of additional electric or gas facilities. Overall, the proposed Project would result 
in the shutdown of a number of Refinery units, as well as heaters and boilers, resulting in a 
decrease in electricity and natural gas use over previous Refinery use. 

The Refinery includes on-site wastewater treatment facilities. The proposed Project would not 
include any uses that would typically have the potential to exceed wastewater treatment 
requirements, or generate wastewater of different quality and treatability than that generated by 
current and proposed land uses in the Contra Costa Water District (CCWD) service area.  

The CCWD Urban Water Management Plan 2020 includes water supply levels at 5-year 
increments for single and multiple dry years between 2020 and 2045. The water service area 
would provide approximately 276,240 million gallons (or 75 percent) of available water to 
customers in the water district service area (see Section 3.15, Utilities and Services, Table 3.15-
2: Projected Water Supply). During its last years of operation, the Refinery consumed 3,100 to 
3,300 million gallons of fresh water per year. The proposed Project would be expected to reduce 
overall water use by about 70 percent or about 1,310 to 1,320 million gallons of fresh water per 
year. Project construction and operations would not be expected to exceed water demand in the 
CCWD service area beyond existing entitlements. 

Refinery operations would be anticipated to result in the generation of a lower volume of solid 
waste as compared to prior Refinery operations. The Refinery would continue to be required to 
participate in business programs (e.g., recycling) to reduce solid waste deposits to landfills.  

Proposed construction would not interfere with existing on- or off-Site electric and gas 
infrastructure. Refinery operations would not increase energy demand over existing conditions. 
Project construction and operation would not interrupt water supply service to the immediate 
service area because the Refinery would draw from a dedicated wholesale supply through the 
CCWD. In addition, the Refinery operates its own wastewater treatment facility and would not 
draw from municipal wastewater treatment sources. Therefore, the Project’s impact on utilities 
and services would be less than significant. 
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EPA’s New Renewable Fuel
Standard Will Increase Carbon
Emissions — Not Lower Them
July 3, 2023 By Dan Lashof Cover Image by: adamkaz/iStock

Commentary

Topic  Climate  Region  North America

When it comes to clean fuel for transportation, the EPA has taken a wrong turn.

On June 21, 2023, the U.S. Environmental Protection Agency established new
Renewable Fuel Standards (RFS) for 2023-2025. �e rule, intended to lower
greenhouse gas emissions from transportation while reducing reliance on foreign oil,
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will require increased use of “renewable fuels” in coming years — speci�cally, biofuels
produced from crops, such as corn ethanol and soy biodiesel.

But, unlike when the RFS was originally created in 2007, it’s now clear these fuels are
not the answer to decarbonizing transportation. In fact, strong evidence shows that the
RFS is set to increase carbon emissions — not reduce them — while hindering food
production.

The New RFS Builds on Faulty Assumptions

When Congress �rst set renewable fuel volume targets in 2007, under the Energy
Independence and Security Act (EISA), it expected that new technology would make
ethanol from agricultural waste and other cellulosic (woody) materials the primary
source of biofuels by 2022. Compared to crop-based options, these and other
“advanced” biofuels can have a signi�cantly lower environmental impact to the extent
that they don’t compete for prime farmland which could be used for food or require
damaging inputs such as fertilizer and pesticides.

However, the shift didn’t happen. EISA mandated consumption of 16 billion gallons of
cellulosic biofuels in 2022, but the technology did not come to fruition as hoped. Less
than 1 billion gallons of qualifying cellulosic biofuel was produced in the form of
gaseous fuel — mostly methane from land�lls and manure — used in compressed
natural gas vehicles. And the supply of cellulosic ethanol was zero gallons, forcing EPA
to use its authority to waive the requirement.

Consumption of corn ethanol, by contrast, did rise to meet RFS targets. Corn ethanol
use was just under 14 billion gallons in 2022, close to the implied Congressional target
of 15 billion gallons of conventional biofuels. (EISA mandated an overall target of 36
billion gallons of renewable fuel by 2022, of which 21 billion gallons was supposed to
be cellulosic and other “advanced” biofuels, not including ethanol made from corn
starch.) Almost all gasoline now contains 10% ethanol (E10), with small amounts
containing 15% (E15) or 85% (E85), resulting in ethanol making up 10.4% of total
gasoline consumption.
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�is reliance on crop-based biofuels comes with real consequences.

Biofuels produced from crops require a large amount of land for fuel production. Today,
60 million acres of U.S. farmland — almost 25% of the total area planted in the United
States — is being used to produce fuel. �is amount of land dedicated to fuel
production harms the climate and consumers as the growing global land squeeze
threatens food security. At the same time, overall demand for gasoline and ethanol is
set to decline as electric vehicles (EVs) replace internal combustion engine vehicles
(ICEVs). We now know that electri�cation, not biofuels, is the path forward to
eliminate emissions from road transportation.

A tractor sprays a large corn field with insecticide. About one-quarter of all U.S. farmland is used to produce crop-based biofuels,
which increases pressure on food systems and requires harmful inputs such as fertilizer and pesticides. Photo by Bim/iStock

How Increased Biofuel Requirements Will Drive Higher Emissions

Despite these realities, the RFS mandates an increase in overall renewable fuel
consumption from 19.3 billion gallons in 2022 to 22.3 billion gallons in 2025. Fuel
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suppliers are expected to blend about 10% ethanol into gasoline, with or without the
RFS, because doing so supplies needed levels of octane and oxygenate. As a result, EPA
does not expect the RFS to substantially increase corn ethanol consumption over the
next three years; it is e�ectively capped at 14 billion gallons.

Given that ethanol consumption is not expected to rise signi�cantly, how will fuel
suppliers comply with the new RFS mandate? �e answer is primarily by increasing the
use of soybean oil to produce diesel fuel.

�e tragedy is that diverting soybean oil from the food supply to produce fuel is even
more problematic than diverting corn. Soybean and other vegetable oils (such as canola
and palm) are in high demand globally for everything from food to cosmetics as well as
fuel. �eir production causes signi�cant forest loss and carbon emissions worldwide; for
example, palm oil plantations are a major driver of deforestation in Indonesia while
soybean production causes extensive deforestation in Brazil.

�is means increased carbon emissions from land-use change, driven by higher soybean
demand for biofuels, could outweigh the bene�ts of reduced fossil fuel use. And yet
EPA based the RFS rule on an assumption that using soybeans grown in North
America for fuel would not signi�cantly impact forests. �is de�es logic: Because
vegetable oil markets are linked globally, increased demand for vegetable oil
anywhere increases deforestation pressure everywhere.
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A large swath of the Amazon rainforest cleared for a soy farm. Increased reliance on soy biodiesel and other crop-based biofuels
will likely lead to an increase in carbon emissions driven by land-use change. Photo by Frontpage/Shutterstock

EPA does acknowledge this risk to some extent. �e rule cites an emissions range of
1.9-11.8 kilograms of CO2-equivalent per gallon of soybean-based biofuel
(kgCO2e/gal), compared to 11.4-12.7 kgCO2e/gal for petroleum diesel.  However,
these ranges greatly underestimate the likely emissions impact of the new RFS.

�e emissions estimates used to justify the RFS do not include a separate model
comparison exercise that EPA published alongside the �nal rule. �at analysis used
three separate models to estimate the net e�ect of an increase in soybean biofuel
consumption, considering both vegetable oil and petroleum market dynamics. Two of
the three models show signi�cant net increases in greenhouse gas emissions, primarily
due to deforestation to make way for soybean production, while only one showed a net
emissions decrease.

�e di�erences are stark. On the high end, EPA estimates that soybean biofuel could
emit about three times as much carbon as petroleum diesel per gallon. And other

1
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analyses have yielded similar results — including a more straightforward approach
which measured the “carbon opportunity cost” of biofuels by comparing the impact of
dedicating land to their production against the alternative of using that same land to
sequester carbon through reforestation.

EPA provides no justi�cation for not considering this carbon opportunity cost
calculation or its own model comparison results in setting the renewable fuel standard
volume requirements for 2023-2025.

Estimating the Carbon Cost of the RFS

EPA’s Model Comparison Exercise Technical Document reports results of a study in which three global
economic and land use models (ADAGE, GCAM and GTAP) were used to estimate the impact of a
hypothetical increase in soybean biodiesel demand by 1 billion gallons per year. Both ADAGE and GCAM
show a net increase in greenhouse gas emissions driven by land-use change from increased soybean
production. The ADAGE model estimates a net increase of 35.5 kgCO2e/gal, dramatically higher than any
estimates cited in the rule itself. The GCAM model projects a more modest, but still significant, net increase
in emissions of 5.4 kgCO2e/gal. Only GTAP shows a net decrease in emissions, of 5.4 kgCO2e/gal, which is
more in line with the carbon intensity range cited in the rule.

Given the complexities and uncertainties inherent in global economic and land-use modeling, some
researchers have proposed a more straightforward approach based on the carbon opportunity cost of
dedicating prime farmland to biofuel production. The idea is that to the extent farmland is not needed for
food production, it could be used to sequester carbon through reforestation. If the land is instead dedicated
to biofuel production this opportunity is foreclosed, which should be considered a “carbon cost” of biofuel
production. This approach yields a carbon opportunity cost of 36.6 kgCO2e/gal for soybean biodiesel, similar
to the land-use emissions estimate from the ADAGE model (38 kgCO2e/gal).

Low-carbon Alternatives to Crop-based Biofuels

�ere’s no reason the RFS should dedicate millions of acres of prime farmland to
produce fuel for polluting vehicles when a much better solution exists: electric vehicles
powered by clean energy.

While all energy projects require land, generating renewable energy for EVs is
dramatically more e�cient and less carbon-intensive than producing crop-based
biofuels. For example, even if prime farmland is dedicated to solar panels to power an

2
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EV, the carbon opportunity cost per mile is hundreds of times lower than using crop-
based biofuels to power an internal combustion engine vehicle. �at’s because solar
panels capture more than 100 times as much useable energy per acre as crops do and
because EVs are more than 3 times as e�cient at converting that energy into mobility
as ICEVs. Moreover, solar projects can be sited to avoid prime farmland and solutions
like agrivoltaic systems — which incorporate crops and solar panels on the same land
— can be used to further reduce their carbon opportunity cost.

Finally, the United States could be focusing more heavily on biofuels that have much
lower, or even negative, carbon opportunity costs. For example, diesel fuel made from
waste fats, oils and greases (think of a hippie running their VW bus on used French fry
oil, but on a massive industrial scale) does not require additional farmland. Using
biogas captured from land�lls also doesn’t require additional land and it can avoid
methane emissions that would otherwise occur, resulting in a negative emissions fuel.
�ese sources, however, account for only about 2 billion gallons of renewable fuel out of
the more than 20 billion gallons required by the RFS. In the future, additional negative
emissions biofuels could be produced by focusing on agricultural waste. For example,
corn stover (the stalks, leaves and cobs that remain in the �eld after corn harvest) could
be converted to negative emissions hydrogen if the CO2 produced in the process were
captured and permanently sequestered.

A Better Way to Move Forward

�e Renewable Fuel Standard has not panned out as expected since 2007, when
Congress mandated the use of increasing volumes of cellulosic biofuels through 2022.
Now that the original targets are no longer in e�ect, the United States needs to change
gears.

Congress should replace the RFS with a technology-neutral low-carbon fuels standard
that requires reductions in total greenhouse gas emissions from the transportation
sector, including the carbon opportunity cost of land dedicated to fuel production. �at
would create proper incentives to use clean electricity and waste biomass instead of
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crop-based biofuels. In the meantime, EPA should set volume targets under the RFS
that don’t risk making the climate crisis worse.

�e future will not be propelled by corn or soybeans. It’s time to rededicate our
farmland to feeding people — not fueling vehicles.
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The planned expansion of biofuel plantations in Brazil could poten-
tially cause both direct and indirect land-use changes (e.g., biofuel
plantations replace rangelands, which replace forests). In this study,
weuseaspatiallyexplicitmodel toproject land-usechangescausedby
that expansion in 2020, assuming that ethanol (biodiesel) production
increases by 35 (4) x 109 liter in the 2003-2020 period. Our simulations
show that direct land-use changeswill have a small impact on carbon
emissions becausemost biofuel plantations would replace rangeland
areas. However, indirect land-use changes, especially those pushing
the rangeland frontier into the Amazonian forests, could offset the
carbon savings frombiofuels. Sugarcane ethanol and soybeanbiodie-
sel each contribute to nearly half of the projected indirect deforesta-
tion of 121,970 km2 by 2020, creating a carbon debt that would take
about 250 years to be repaid using these biofuels instead of fossil
fuels. We also tested different crops that could serve as feedstock to
fulfill Brazil’s biodiesel demand and found that oil palm would cause
the least land-use changes and associated carbon debt. The modeled
livestock density increases by 0.09 head per hectare. But a higher
increase of 0.13 head per hectare in the average livestock density
throughout the country could avoid the indirect land-use changes
caused by biofuels (even with soybean as the biodiesel feedstock),
while still fulfilling all food andbioenergy demands.We suggest that
a closer collaboration or strengthened institutional link between the
biofuel and cattle-ranching sectors in the coming years is crucial for
effective carbon savings from biofuels in Brazil.

deforestation | integrated assessment | livestock | policy analysis | Global
Environment Outlook 4

Brazil’s government and biofuel industry are planning a large
increase in the production of biofuels in the next 10 years. This

increase isdrivenby internal andexternalmarket demand(ethanol),
as well as by government-enforced blending (biodiesel) (1–3).
Although Brazilian sugarcane ethanol is often considered to have
oneof thebestproduction systemswith respect to carbon savings (4–
8), there are concerns about the land-use changes (LUC) that would
be incurred by an expansion of biofuel croplands (6, 7). Soybean
plantations, from which most of the Brazilian biodiesel is produced
(1, 3), already occupy 35% of the country’s cultivated land (9). It is
known that biofuels can replace vast areas of farmland and native
habitats, driving up food prices and resulting in little reduction of or
even increasing greenhouse gas (GHG) emissions (6, 7, 10–15).
Previous studies focused on the direct land-use changes (DLUC)

and the “carbon debt” caused by the replacement of native habitats
by biofuel crops in Brazil (7, 8, 10, 11). Others pointed to the
probable indirect land-use changes (ILUC) in Brazil caused by
future expansion of biofuel croplands in the United States (14–16).
Overall, these studies show that potential LUC must be taken into
account to assess the efficacy of a given biofuel. However, these
studies were neither spatially explicit, nor did they explicitly con-
sider competition between different land uses in view of concurrent
food andbiofuel demands. Fargione et al. (7), for example, show the
LUCcarbon debt in terms of rate (e.g.,MgCO2ha

−1), since they did
not consider the total extent of land dedicated to biofuels or the

total area of native habitats affected. Therefore, the net debt in
absolute terms (e.g., MgCO2) arising from future biofuel pro-
duction remains undetermined. Moreover, the cascade effect of
biofuel crops pushing the agricultural and cattle ranching frontier is
still poorly understood.
Most of Brazil’s sugarcane expansion in the last 5 years occurred

on land previously used as rangeland in the southeastern states (11,
17). The same holds true for more than 90% of the soybean plan-
tations in the Amazon region after the 2006 moratorium was
implemented (18). One of the potential consequences of such LUC
is the migration of cattle ranchers to other regions and possible
increased deforestation (16, 19–21). In light of the role rangeland
plays in deforestation in Brazil (16, 19–21) and the steadily
increasing cattle herd [average of 3million additional head per year
in the 1974–2007 period (9)], the ILUC to replace rangeland dis-
placed by biofuels are highly important (22).
In this study we use a spatially explicit modeling framework to

project theDLUCand ILUCarising from the fulfillment of Brazil’s
biofuel production targets for 2020 concurrent with increasing food
and livestock demands. This modeling framework comprises: (i) a
land-use/land-cover change model for land-use suitability assess-
ment and allocation (23); (ii) a partial equilibrium model of the
economy of the agricultural sector for future food and livestock
demands as well as technological improvements of crop yields (24);
and (iii) a dynamic global vegetation model for crop and grassland
potential productivity driven by climate (25, 26). Competition
among land uses (for land resources) is considered based on a
multicriteria evaluation of suitability, hierarchical dominance of
major land-use activities (settlement, crop cultivation, grazing), and
a multiobjective land allocation algorithm which looks for land-use
pattern stability. Final outputs of thismodeling framework aremaps
of land use and livestock density (Ld). DLUC and ILUC are
determined by comparing land-use maps derived from scenarios
with andwithout biofuel expansion.Anumberofdifferent scenarios
are considered to assess the isolated contribution of ethanol and
biodiesel fuel production, aswell as their impacts ondifferent native
habitats. The carbon debt and payback time from such LUC are
calculated by using the average emission values employed by Far-
gione et al. (7). We investigate only the effects of ILUC inside
Brazil. We do not consider cellulosic biofuels because the techno-
logical development of these fuels is unlikely to be fast enough to
enable their large scale use in Brazil by 2020 (27).
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performed research; D.M.L., R.S., J.A., A.B., J.K., C.K., and J.A.P. analyzed data; and D.M.L.
wrote the paper.

The authors declare no conflict of interest.

This article is a PNAS Direct Submission.
1To whom correspondence may be addressed. E-mail: lapola@usf.uni-kassel.de or dmla-
pola@yahoo.com.br.

This article contains supporting information online at www.pnas.org/cgi/content/full/
0907318107/DCSupplemental.

3388–3393 | PNAS | February 23, 2010 | vol. 107 | no. 8 www.pnas.org/cgi/doi/10.1073/pnas.0907318107

D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.p
na

s.
or

g 
by

 1
35

.1
80

.3
9.

19
1 

on
 N

ov
em

be
r 

6,
 2

02
4 

fr
om

 I
P 

ad
dr

es
s 

13
5.

18
0.

39
.1

91
.

mailto:lapola@usf.uni-kassel.de
mailto:dmlapola@yahoo.com.br
mailto:dmlapola@yahoo.com.br
http://www.pnas.org/cgi/content/full/0907318107/DCSupplemental
http://www.pnas.org/cgi/content/full/0907318107/DCSupplemental
www.pnas.org/cgi/doi/10.1073/pnas.0907318107
http://crossmark.crossref.org/dialog/?doi=10.1073%2Fpnas.0907318107&domain=pdf&date_stamp=2010-02-23


Results
Direct Land-Use Changes. Our simulations with increased biofuel
production show that the expansion of sugarcane plantations in
response to increased ethanol production would take place mostly
in the southeastern states (SãoPaulo,MinasGerais,Rio de Janeiro,
Paraná) and, to a lesser extent, in northeast Brazil (Figs. 1 and 2 and
Table 1). The expansion of soybean plantations in response to
increased biodiesel productionwould happenmainly in the states of
Mato Grosso, Mato Grosso do Sul, Goiás, and Minas Gerais.
Sugarcane and soybean have potential yield increases of 31.4 and
0.8 Mg/ha, respectively (Table S1). To fill the biofuel production
targets for 2020, sugarcane would require an additional 57,200 km2

and soybean an additional 108,100 km2. Roughly 88% of this
expansion (145,700 km2) would take place in areas previously used
as rangeland. Food cropland area replaced by biofuels would reach
14,300 km2. In our simulations, direct deforestation is only caused
by soybean biodiesel and amounts to only 1,800 km2 of forest and
2,000 km2 ofwoody savanna. Carbon emissions as a result ofDLUC
would originate mainly from soil carbon losses when converting
rangeland to sugarcane or soybean plantations.
A payback time of 4 years would be necessary to compensate for

the sugarcane DLUC emissions with the use of sugarcane ethanol
instead of fossil fuels. For soybean biodiesel, DLUC carbon emis-
sions would not be paid back for at least 35 years, primarily because
the annual per hectare carbon savings from soybean biodiesel are
much smaller than from sugarcane. Despite an increase of 86% in
fooddemand, 4%of the cultivated land(26,000km2) is spared in the
scenario without the expansion of biofuel croplands (in comparison
with 2003) because of higher crop yields driven by technological
improvements and climate change (Tables S1 and S2).

Indirect Land-Use Changes. ILUC could considerably compromise
the GHG savings from growing biofuels, mainly by pushing range-
land frontier into the Amazon forest and Brazilian Cerrado sav-
anna. In our simulations, there is an expansion of 121,970 km2 of
rangeland into forest areas, and 46,000 km2 into other native hab-
itats, due to the expansion of biofuel croplands (Table 1). Modeled
country-wide average Ld increases by 0.09 head per hectare in the

2003 to 2020 period if ILUCby biofuels are not avoided, because of
the occupation of more (potentially) productive grid cells in the
Amazon region. Sugarcane ethanol and soybean biodiesel would be
responsible for 41% and 59% of this indirect deforestation,
respectively. These percentages were determined by fulfilling only
the demand for sugarcane ethanol, while keeping soybean biodiesel
production at current levels and vice-versa. Higher potential pro-
ductivity of grass favors allocation of rangelands in Amazonia
instead of in other native habitats. However, when comparing the
scenarios with and without increased biofuel production, the dis-
placement of rangelands previously located in high productivity
sites in Southeast Brazil to lower productivity sites in Central Brazil
causes the newly allocated rangeland area [170,370 km2 (71.9 by
sugarcane + 98.5 by soybean)] to be higher than that displaced by
biofuels [145,700 km2 (52.7 by sugarcane + 93.0 by soybean)]. Ld
increase is 0.001 head per hectare higher in the scenario without
increased biofuel production than in the scenario with increased
biofuel production. Food croplands displaced by biofuels are not
necessarily cultivated in land farther away fromcities, and in fact the
mean distance of the displaced food croplands to the largest cities is
reduced by 17%. It is important to stress that we are not trying to
pinpoint the exact places to be indirectly affected by the expansion
of biofuel croplands with Fig. 1B, as this map is only the difference
between the land-use maps with and without biofuels in 2020 (Fig.
S1). Instead, it should be regarded as a spatial evidence of the
magnitude that the ILUC might have in the near future because of
an expansion of biofuel plantations. The consideration of carbon
emissions from ILUCwould extend the payback time for sugarcane
ethanol by an additional 40 years and for soybean biodiesel by
211 years. Therefore, the payback time for the total LUC (DLUC+
ILUC) for sugarcane and soybean would be 44 and 246 years,
respectively.
Although the area dedicated to rangeland does not differ greatly

between the scenarios with and without increased production of
biofuels, the extent of native habitats that are displaced by range-
land is considerably different (Table 1). Therefore, avoiding ILUC
by biofuels would demand a smaller increase in rangeland area
(∼8%less rangelandcompared to the2020 scenariowith ILUC).To

Fig. 1. Modeled direct (A) and indirect (B) LUC caused by the fulfillment of Brazil’s biofuel (sugarcane ethanol and soybean biodiesel) production targets for
2020.
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achieve such a reduction in rangeland area but still meet the same
livestock demand, Ld would need to be increased by 0.13 head per
hectare in comparison with 2003 values.

Other Biodiesel Feedstocks. It can be argued that soybean is not the
most efficient feedstock for biodiesel because it occupies large tracts
of land, incurs considerable carbon debt (even without considering
ILUC), and has a low annual rate of saved carbon from replacing
fossil diesel. Therefore, we tested other feedstock options that could
serve to fulfill Brazil’s 2020 production demand for biodiesel. Our

results show (Fig. 3 and Fig. S2) that if the smallest area and carbon
debt from LUC are given priority, then oil palm would be the best
feedstock for biodiesel by far. Because of its high oil yield, oil palm
would need only 4,200 km2 to fulfill the 2020 demand for biodiesel in
Brazil. In comparison, 108,100 km2 would be needed for soybean,
73,000 km2 for rapeseed/sunflower, and 31,700 km2 for Jatropha
curcas. The payback time for oil palm would be 7 years for DLUC,
which is much smaller than the DLUC payback time of 27 years for
sunflower/rapeseed. However, if oil palm is strictly planted only in
rangeland areas, the DLUC payback time would be reduced to 4
years. Sunflower/rapeseed plantations would be located mainly in
south-central states. Jatropha curcas plantations, which were forced
to occur only in Northeast Brazil in our simulations (Methods), are
concentrated in the coastal area, where potential yields are higher.
Oil palm plantations would be located entirely in Pará state, close to
the Amazon forest and where most current plantations are located
(9). Oil palm would incur some direct deforestation (300 km2),
althoughmuch less than that directly causedby soybean. If oil palm is
used as biodiesel feedstock in conjunction with sugarcane for etha-
nol, thenLdwouldneed tobe increasedbyonly 0.10headperhectare
from 2003 to 2020 to avoid ILUC, compared to the 0.13 head per
hectare increase needed for the soybean-sugarcane combination.

Discussion
Our results show that sugarcane-ethanol and oil palm-biodiesel
grown in Brazil are the best plant feedstocks in terms of carbon sav-
ings for fulfilling the country’s demand for biofuels in 2020, assuming
that the LUC associated with the increased production are restricted
to the DLUC in rangelands. The simulated DLUC, which occur
predominantly in rangelands, have already been observed for sugar-
cane (9, 11, 17) and soybean (16, 18, 19) in recent years. For sugar-
cane, this trendwill probably continue in thenext years becauseof the
growing number of standards being imposed on sugarcane planta-
tions (2, 28). However, the proximity of sugarcane plantations to
Atlantic forest remnants in Southeast Brazil is of particular concern,
considering that any further deforestation there would have major
impacts on the biodiversity and connectivity of this highly threatened
forest (29). The moratorium on soybean introduced in 2006 has
proven to be an efficient way for preventing deforestation directly
caused by soybean production in theAmazon region (18).Moreover,
increasingpressureby themedia andnongovernmental organizations
(30) suggests that themoratoriumwill continue to be respected in the
coming years. Even though oil palm is strongly associated with
deforestation in Southeast Asia (31), the Brazilian palm oil pro-
duction is still small and could be expanded into nonforest sites,
assisted by improved governance in the Amazon region (32, 33).
The efficacy of biofuels in Brazil can be considerably com-

promised if biofuel-related ILUC, namely moving the rangeland
frontier into native habitats, take place as projected here. It has
been suggested that ILUC indeed occur in the Amazon region,
especially the case where rangeland is shifted by soybean and

A

B

C

Fig. 2. Direct, indirect, and total LUC areas (A), carbon debt (B), and time to repay
debt (C) for fulfilling Brazil’s biofuel (sugarcane ethanol and soybean biodiesel)
production targets for 2020. Here the land-use category “cropland” excludes sug-
arcane and soybean. Other nat. veg., other natural vegetation;W. savanna, woody
savanna.

Table 1. Land-use and land-use change (relative to 2003) according to different modeled scenarios for Brazil in 2020

Soybean Sugarcane Other crops Rangeland Forest
Other
natural

Livestock
density

Scenario
x1,000 km2

(Δ03–20, %)
x1,000 km2

(Δ03–20, %)
x1,000 km2

(Δ03–20, %)
x1,000 km2

(Δ03–20, %)
x1,000 km2

(Δ03–20, %)
x1,000 km2

(Δ03–20, %)
head/ha

(Δ03–20, %)

2003 191 (—) 55 (—) 389 (—) 2,133 (—) 4,194 (—) 1,496 (—) 0.70 (—)
2020 biofuel targets 285 (+49.3) 90 (+63.6) 397 (+2.1) 2,972 (+44.3) 3,546 (−15.4) 1,222 (−21.6) 0.79 (+12.3)
2020 no biofuel expansion 178 (−6.9) 33 (−39.9) 398 (+2.4) 2,968 (+44.1) 3,668 (−12.5) 1,268 (−18.7) 0.79 (+12.5)
2020 ethanol targets only 178 (−6.8) 90 (+62.8) 398 (+2.4) 2,973 (+44.3) 3,618 (−13.7) 1,255 (−19.5) 0.79 (+12.3)
2020 biodiesel targets only 285 (+49.5) 33 (−39.7) 396 (+2.0) 2,968 (+44.1) 3,598 (−14.2) 1,232 (−21.0) 0.79 (+12.5)
2020 biofuel targets no ILUC 285 (+49.3) 90 (+63.6) 397 (+2.1) 2,807 (+36.2) 3,668 (−12.5) 1,268 (−18.7) 0.83 (+18.9)

ha, hectare (equivalent to 1 hm2).

3390 | www.pnas.org/cgi/doi/10.1073/pnas.0907318107 Lapola et al.

D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.p
na

s.
or

g 
by

 1
35

.1
80

.3
9.

19
1 

on
 N

ov
em

be
r 

6,
 2

02
4 

fr
om

 I
P 

ad
dr

es
s 

13
5.

18
0.

39
.1

91
.

http://www.pnas.org/cgi/data/0907318107/DCSupplemental/Supplemental_PDF#nameddest=sfig02
www.pnas.org/cgi/doi/10.1073/pnas.0907318107


reestablished elsewhere closer to the deforestation frontier (16,
19–21). However, to our knowledge there has been no research
quantifying these ILUC and establishing their cause–effect
relationships. Therefore, although difficult to validate, the ILUC
driven by biofuels projected in our simulations is a hypothesis
that cannot be disregarded and may indeed happen in the next
years. The question, then, is whether all of the displaced ran-
geland will need to be reallocated and where this will happen.
Roughly 36% of the national cattle herd and rangeland area is
currently located in the Brazilian Amazon region, the only region
in Brazil that has experienced an increase of rangeland area in
the last two decades (9, 34). In part, this suggests that the
expansion of cultivated land in other regions of Brazil is pushing
the rangeland frontier into the Amazon forest. Steady annual
deforestation rates of the Brazilian Cerrado savanna indicate
that this sort of ILUC may also be happening in Central Brazil
(12), despite a decrease in the area of rangeland there (9).
Animal acquisition is heavily subsidized in Brazilian cattle

ranching, especially in the Amazon region, but very few incentives
are provided specifically for the recovery of degraded pastures and
intensification of grazing (16, 34, 35). Moreover, land tenure issues
donot encourage the intensification of cattle ranching in the region.
For example, in many cases Ld is kept at a minimum level only to
guarantee ownership over public land (16, 34, 35). Roughly 290,000
km2 of land, equivalent to 15% of the currently grazed rangeland,
was once grazed inBrazil and is now abandoned (36). Furthermore,
up to 60% of the currently grazed rangeland face some form of
degradation and could have its productivity improved (37). In that
sense, our results (LUC and carbon debt) can be regarded as con-
servative because rangeland degradation processes, which would
increase land requirements for livestock, are not considered in our
simulations. If we assume that all rangeland areas will be well-
managed,meaning that therewill be no soil carbon losses (38), then
theoverall carbondebtwouldbe reducedonly by 13%becausemost
of the carbon lost in the LUC at forest areas is stored in the vege-
tation. Still, studies suggest that technological innovation or the
intensification of livestock inside the Amazon region may increase
the attractiveness of cattle ranching there and further stimulate
deforestation (35, 39). Therefore, an increase in livestock intensity
in Brazil by 0.13 head per hectare, as proposed here, is perfectly
possible from a biophysical point of view with the enhancement of
grass productivity and introduction of innovative management
practices (37). From a socioeconomic point of view, however,
increasing Ld in Brazil involves complex interactions between
granting the right subsidies (34), governance over land ownership
(19, 33), and an increased interconnectionbetween land-use sectors
(this latter proposed in this study). We argue that to avoid the
undesired ILUC by biofuels presented here, strategies for cooper-
ation between the cattle ranching and biofuel-growing sectors
should be implemented by the biofuel sector (based on the sector’s

own interest in minimizing GHG emissions), and institutional links
between these two sectors should be strengthened by the govern-
ment. For example, biofuel growers should be able to track the
amount of displaced cattle when the rangeland-to-biofuel crop
transition takes place and guarantee that this demand will be
compensated elsewhere in more intensified conditions. In other
words, biofuel organizations and the government should support
initiatives toward modernization of the cattle ranching sector to
guarantee that the production of biofuels is not causing ILUC,
whichwould compromise theefficacy (in termsof carbon savings) of
their own product. Such a requirement should also be considered as
a standard for the production of sustainable biofuels (28).
In fact, our results could be worse in view of the somewhat

optimistic increases in potential crop yields projected because of
technological improvements compared to the crop yield changes
observed in the last 20 years. For example, in our simulations
technological improvements increase sugarcane yields by 26.9 Mg/
ha in the 2003 to 2020 period, compared to the 12.6Mg/ha increase
observed in the last 20 years (Table S1). Such optimistic yield
increases are bound to the storyline of the scenario used here
(Methods), which, besides predicting a high use of biofuels, also
predicts high investments in yield enhancements. If we assume that
there will be no enhancements of potential yields until 2020, then
the payback time of theDLUC (ILUC) carbon debt would increase
to 6 (62) and 50 (301) years for sugarcane and soybean, respectively.
In that case, Ldwould need to be increased by 0.14 headper hectare
to avoid ILUC, compared to the 0.13 head per hectare calculated
for 2020 with the yield improvements shown in Table S1. In addi-
tion, we do not account for fertilizer and water requirements asso-
ciatedwith these yield improvements (22).Overall, our study should
be viewed as the lower limit of the probable effects of biofuels on
LUC in Brazil, because we predict substantial ILUC, even with
optimistic assumptions (e.g., no rangeland degradation and high-
yield improvements).
Finally, the efficacy of biofuels is analyzed here in terms of GHG

savings and not from the socioeconomical perspective. As a coun-
terpart to the ethanol production chain, Brazil’s National Program
on Biodiesel Production seems to aim at promoting small-scale
farming and shortening dependence on conventional diesel (3).
However, between 75 and 95% (depending on the year) of the
biodiesel produced in Brazil so far comes from soybean grown on
plantations that are owned or controlled by large-scale farmers, and
at production costs that are higher than for production of fossil
diesel (1, 16, 19). Comprehensive assessments of labor conditions,
land division, food prices, and other socioeconomical implications
arising from the expansion of biofuels in Brazil are yet to be done.
Nevertheless, joining life-cycle assessment figures to spatially
explicit LUC projections, like the present study does, allows for a
more accurate evaluation of the efficacy of biofuels in terms of
carbon savings.

Fig. 3. Fulfilling Brazil’s biodiesel production target for 2020 with different feedstocks: (A) soybean, (B) sunflower/rapeseed, (C) Jatropha curcas, (D) oil palm.
(red) Direct land-use changes; (blue) indirect land-use changes (see Fig. S2 for carbon debt and payback time).
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Methods
Modeling Framework. The central part of our modeling framework is the
LandSHIFT model, which simulates land-use and land-cover change in a
spatially explicit way at a resolution of 5 arc minutes (23). The model relies on
a “land-use systems” approach that describes the interplay between
anthropogenic and environmental system components as drivers for LUC in
three major land-use activities (settlement, crop cultivation, and grazing)
and their competition for land resources. It calculates not only the occur-
rence of grazing but also the intensity at which it occurs. LandSHIFT has
been applied and validated in assessments of the impact of grazing man-
agement in the Jordan River region (40) and quantification of future LUC
and water use by agriculture in Africa (41). The framework also comprises
other models that, although not coupled to LandSHIFT, provide inputs to the
model. The International Model for Policy Analysis of Agricultural Com-
modities and Trade (IMPACT) (24) calculates future country-level food
demands and technological improvements of crop yields, and the Interna-
tional Futures model (42) projects population growth. The LPJ for managed
Lands (LPJmL) dynamic global vegetation model is used to calculate crop and
grassland potential productivity on a 0.5° resolution grid (25, 26). Starting
from an initial land-use map, the spatial allocation of different land uses in
subsequent time steps is based on a multicriteria-suitability analysis follow-
ing the equation:

ψk ¼ ∑
n

i¼1
wi pi;kf

suitability

× ∏
m

j¼1
cj;kf

constraints

;with∑
i
wi ¼ 1; and pi;k; cj;k∈½0; 1� [1]

where the factor-weightswidetermine the importanceof each suitability factor
pi at grid cell k, and cj determines constraints for changing the land-use type at
that given cell. In this study, pi includes potential crop/grassland yield, slope,
proximity to settlements, proximity to cropland, road network, and soil fertility
(the latter does not apply for grazing). Therefore, n = 6 (5 for grazing). The
weightswi for croplandwere determinedwith the use of the analytic hierarchy
process test (43). In the SI Text we describe the determination of the relative
importanceofeachpi factor in relation to theothers,which is usedasanentry to
the analytic hierarchy process test. Weights for road network, slope, and soil
were fine-tuned from 0.23 to 0.13, from 0.18 to 0.23, and from 0.23 to 0.29,
respectively (Table S3), to improve spatial distribution of croplands inside the
country. Theweightswi for rangelandwere assigned all of the same value (0.2).
Constraints cj are applied in cells that are designated as conservation areas or
according to the land use transition in question (Table S4). A third “constraint”
was implemented for sugarcane and soybean. This constraint represents the
preferentialoccurrenceof these crops inplaceswhere specific infrastructure isor
willbe implemented[suchasethanolmills (5)]oras in thecaseof soybean,where
production costs are lower (3) and there is political facilitation for the cultivation
of soybean (16,19). The suitability for sugarcane is increasedby35%inthe states
of São Paulo, Minas Gerais, Mato Grosso do Sul, Goiás, and Distrito Federal.
Suitability for soybean is increasedby35%inthestatesofGoiás,Tocantins,Mato
Grosso do Sul, and Distrito Federal. In Mato Grosso, suitability is increased by
80%. These values were chosen to better reproduce the area of sugarcane and
soybean in these states (Model Evaluation in the SI Text). The allocation algo-
rithm assumes that crop cultivation takes place on the most suitable cells for
each crop type and calculates a “quasi-optimum” spatial crop distribution.
However, the multiobjective land allocation heuristic used here seeks pattern
stability and respects previous land use, even if another crop type has a higher
suitability in that cell (Table S4). Besides soybean and sugarcane, nine other
major crop types are considered, includingmaize, pulses, rice, andwheat. LPJmL
yields are applied a crop-specific factor tomatch current crop yields to statistics
on the country level (Table S1) (23, 44). These factors,whichare calculatedat the
first simulation time step, account for uncertainties because of crop manage-
ment, (e.g.,multicropping), or discrepancies because of the aggregation of crop
types into the LPJmL crop functional types (e.g., LPJmL pulses refer to extra-
tropical pulses, suchas lentils). Cropproductionofagivengrid cellk is definedas
the potential crop yield at k multiplied by the area in k that is not covered
by settlement.

Allocation of rangeland relies on the potential productivity of grass in the
grid cells, based on a livestock feed supply-demand logic. Forage supply is
calculated by summing up the grass productivity of every rangeland cell
multiplied by the fraction of biomass that can be used by livestock [grazing
efficiency ge = 0.3 (45)]. Forage demand is determined by themultiplication of
the total livestock herd by the average forage consumption per livestock unit
[4.6Mg/yr (46, 47)].Weassume that 95%of the livestock demand is fulfilled by
forage from pastures (47). If forage demand is higher than the supply, then
new rangeland cells are allocated, starting from grid cells with higher suit-

ability and continuing until demand is fulfilled. Average Ld is calculated by
dividing the total livestock herd by the rangeland area. Preferential allocation
of land-use activities follows the order: settlement, crop cultivation, grazing.
Only one dominant land-use type can occur in a grid cell.

Input Data and Modeling Protocol. LandSHIFT is initializedwithacombinedmap
oflandcoverandlandusefortheyear1992(48),amapofpopulationdensity(49),
andnational statisticsof cropproductionand livestockherd (44). Socioeconomic
projections include future demands for food production, technological im-
provements of crop yields (24), and population growth (42) generated for the
United Nations Environment Programme’s Global Environmental Outlook 4
(GEO4) report under the Sustainability First scenario (50). We focus our analysis
on this scenario because it predicts the highest use of biofuels worldwide by far
and the largest increase in foodproduction inBrazil (50). For the sakeof scenario
consistency, future potential crop and grassland productivity was calculated
with the LPJmL model (25, 26) in 0.5° spatial resolution using as input a clima-
tology of temperature, precipitation, and [CO2] from the IMAGE model (51),
which was also generated for the GEO4 report (50). The Sustainability First
scenario used here depicts a global mean increase in temperature of 1.1 °C in
2020 in relation topreindustrial times and anatmospheric CO2 concentration of
426 ppm (50). There is a national population increase from177millionpeople in
2003 to 202million in 2020,with anaverage growth rate of 1.62%per year (42).
Oil palm yields, which are not modeled by LPJmL, are simulated by applying a
factor of 6.0 to the yields of the tropical roots crop functional type. Resulting
yields are in accordance with oil palm yields in Brazil from census data for the
1990s (9) (Northeastern Pará: simulated = 11.4 Mg/ha, census = 13.6 Mg/ha;
eastern Bahia: simulated = 3.3 Mg/ha, census = 4.1 Mg/ha; roughly 99% of
Brazil’soilpalmarea is located in these tworegions).Averagepotentialyields for
the 1990s are used as baseline yields in LandSHIFT (Table S1). On average, food
production increases by 86% in the 2003 to 2020 period (Table S2), and yields
increase, on average, by 62% because of the combined effects of technological
improvements and climate change (Table S1). Livestock herd grows from
149million head in 2003 to 234million head in 2020, with an annual increase of
3.4%. This increase rate is slightly larger than the 3.25%average annual growth
rate observed over the last 30 years (9).

Biofuel production follows the official projections by the Brazilian gov-
ernment and the biofuel industry (1, 2) (Table S5). Demands for food and
biofuels are fed separately into the model, but they are treated equally
inside the model algorithm. No preference is given to either food or bio-
fuels. The main claims for using Jatropha curcas as a biodiesel feedstock are
its drought tolerance, the low management inputs needed for its culti-
vation, and the inclusion of small farmers in the production chain (26), which
is in accordance to Brazil’s National Program on Biodiesel Production (3). For
that reason, we restrict the occurrence of J. curcas to Northeast Brazil, which
is the region targeted by the Brazilian government for inclusion of small-
scale farming (3). This restriction is not applied to the other feedstocks.

Four scenario variations are modeled: (i) biofuel targets: 2020 food + 2020
biofuel production; (ii) no increase in biofuel production: 2020 food + 2003
biofuel production; (iii) ethanol targets only: 2020 food + 2020 ethanol + 2003
biodiesel production; and (iv) biodiesel targets only: 2020 food + 2003 ethanol
+ 2020 biodiesel production. DLUC are determined by the changes in the area
covered by biofuel crops in variation (i) compared to variation (ii). ILUC are
determined by the difference in the area covered by land uses other than
biofuel crops between variations (i) and (ii). The intensification of livestock
needed to avoid ILUC by biofuels is estimated by increasing the grazing effi-
ciency (ge) factor to the level at which rangeland area is equal to that of var-
iation-scenario (i) minus the area of rangeland displaced by biofuels.

Model Evaluation. LandSHIFT model results for Brazil were evaluated in three
aspects (a detailed presentation is given in the SI Text).
Crop and rangeland location. A comparison of LandSHIFT’s calculated suitability
with a reality land-use map showed a tendency for the occurrence of high suit-
ability values in cropand rangeland, suggesting theprocedureused in LandSHIFT
is reasonable for allocation of crop and rangeland (Fig. S3). The land-use map
used in this comparison is the sameas theoneused in thedeterminationof thewi

weights, generating a spurious dependency between the datasets used for
comparison.However,ananalysiswhereallwiweightswere setto the samevalue
of 0.16 further confirmed the tendency of high-suitability values in crop and
rangeland grid cells. A second test using the relative operating characteristics
(ROC)method (52) showed that the spatialpattern computedbyLandSHIFT [ROC
(cropland) = 0.87; ROC(rangeland) = 0.80] is not random, in which case it would
have a value of 0.5 (Fig. S4).
Crop and rangeland area. Modeled cropland and rangeland areas are in very
good agreement with country-level reported statistics (44), suggesting the
model is able to convert country-scale crop production mass into cropland
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area (Fig. S5). Overestimation of rangelands by 8% might be the result of an
underestimation of grassland productivity and also because of the assump-
tion of only one land use per grid cell, which leads to overestimation of the
rangeland area, especially in regions where Ld is low, as in Northeast Brazil.
Crop and rangeland areas within major regions of Brazil are also in good
agreement with statistics (9), except for the overestimation of rangeland in
Northeast Brazil (Fig. S6).
Deforestation rates. The modeled annual deforestation rate for the Amazon
region in the 1992 to 2003 period compares well with remote sensing data
[LandSHIFT: 16,789 km2/yr, INPE-PRODES: 18,266 km2/yr (53)]. The shares of
this deforestation among states are also comparable with PRODES, even
though deforestation in Maranhão is overestimated by a factor of 23.
However, the land-use map used for model initialization [based on IGBP-
DISCover dataset (48)] has 80% more forest in Maranhão compared to
PRODES (53). Moreover, LandSHIFT does not consider forestry activities,
which might influence deforestation rates. The modeled deforestation rate

of Central Brazil Cerrado for the 1992 to 2003 period is 17,753 km2/yr, an
amount that lies within the estimated range for the last decade [13,100–
26,000 km2/yr (12)].

Carbon Debt and Payback Time. Carbon debt and payback time are calculated
following the approach used by Fargione et al. (7), with two major differ-
ences. First, the final numbers are absolute values (Mg CO2) rather than rates
(Mg CO2 ha

−1) because we calculate total LUCs, and second, the annual CO2

offset by biofuels are calculated on a per ton basis instead of a per hectare
basis. All numbers used in the carbon debt and payback time calculations are
shown in Tables S6 and S7.
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Executive Summary

Local and state governments across California have set ambitious goals to mitigate greenhouse gas
emissions in the coming decades. In recent years, policymakers, utilities, and other planners statewide
have increasingly relied on green hydrogen as a component of their plans to meet climate targets, yet
our review of these plans has found that they rarely align. Statewide, decision-makers have set a wide
range of targets for green hydrogen deployment, with different primary end-uses, timelines, and
definitions of what makes hydrogen “green” or “clean.” In many cases, these plans also lack sufficient
detail to fully characterize the potential impacts—positive and negative—of proposed hydrogen
deployment strategies. The adoption of green hydrogen—and its role in the economy-wide energy
transition that California will undertake in the coming decades—holds implications for climate change,
public health, equity, safety, cost, the environment, and the overall feasibility and speed of achieving
the Stateʼs climate goals.

In this report, we review current plans for green hydrogen adoption to support Californiaʼs climate
goals, and also discuss potential adverse consequences associated with its proposed deployment.
Where there is insufficient information, we outline the key questions that must be addressed to better
understand the impacts of these proposals. The questions that guide our report largely fall into two
categories:

1) What are the direct impacts of hydrogen adoption across multiple applications (for example,
what are the potential public health hazards of using hydrogen compared to existing fossil fuel
use or other clean alternatives?);

2) What are the indirect and system-level impacts of proposed hydrogen strategies (for
example, how does proposed hydrogen adoption change the required rate of renewable
energy deployment in the next twenty years?).

The proposed adoption pathways for green hydrogen vary significantly by plan. For instance:

● The California Air Resources Boardʼs (CARB) 2022 Scoping Plan for Achieving Carbon
Neutrality allocates the majority of hydrogen to transportation, proposes blending hydrogen
into existing natural gas pipelines, and only uses hydrogen in power plants for emergency
backup.

● In contrast, the Los Angeles Department of Water and Powerʼs (LADWP) Strategic Long
Term Resource Plan aims to repower all of its natural gas plants by 2035 to burn hydrogen to
meet regular power demand.

● Meanwhile, the federally-funded Alliance for Renewable Clean Hydrogen Energy Systems
(ARCHES) hydrogen hub supports hydrogen use in power plants and for transportation but
does not propose blending it into existing natural gas distribution pipelines.
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This misalignment exists across all aspects of the proposed green hydrogen system, including where
and how it is produced, how it is transported, how it is used, and how soon its adoption will take place.
The enactment of conflicting plans by local and state planners raises the risk of energy security and
reliability challenges. These challenges emerge when there are numerous local and state planners
relying on different end uses for a limited hydrogen supply or who have varying expectations for the
renewable energy that might be used to produce it. This lack of coordination may also undermine the
ability of local and state planners to meet their climate goals. It could also result in inefficient
infrastructure investments and potential stranded assets.

While many of the proposed hydrogen adoption pathways lack the detail to fully evaluate their
outcomes, the direct and system-level impacts of each plan can be organized into key categories.
These categories, with relevant examples, include:

Climate Change. The climate impacts of hydrogen adoption depend largely upon:

● How “Green” or “Clean” Hydrogen Is Defined. Defining hydrogen as “renewable,” “green,”
or “clean” depends largely on the greenhouse gas footprint of the energy source (e.g., biogas,
wind energy, grid electricity) used to produce that hydrogen. However, there is no clear
consensus for defining what counts as “renewable” in this context, nor for calculating the
greenhouse gas footprint of hydrogen production. ARCHES, for example, has supported the
use of existing renewable energy resources to produce hydrogen. Using existing resources risks
increasing greenhouse gas emissions by redirecting energy that might have previously
displaced the need for natural gas power generation, causing natural gas use to increase.

● Indirect Atmospheric Climate Impacts. Hydrogen is not a greenhouse gas, but it can
indirectly contribute to climate change when leaked into the atmosphere by affecting the
concentration of other greenhouse gases. This effect means that the global warming potential
of hydrogen is roughly 37 times higher than that of carbon dioxide over a 20-year period and
about 8–12 times higher over a 100-year period, although these estimates are an active area of
study. Unfortunately, hydrogen leakage rates are poorly characterized system-wide and are
rarely accounted for when evaluating the climate benefits of hydrogen adoption across
California.

● Deployment Pathways and Alternatives. The climate impacts of hydrogen adoption depend
on which energy source it is displacing, which alternatives might exist for that end-use, and
how the energy needed to produce hydrogenmight otherwise be used. Examples include:

○ Burning hydrogen at a power plant, as proposed by LADWP, uses roughly two to four
times as much energy compared to solar+battery storage (when this alternative is
feasible). Producing hydrogen with renewable electricity, transporting it to a power
plant, and then burning it is likely less than 35 percent efficient overall, and possibly
much lower (although very few 100 percent hydrogen turbines are commercially
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available, so these values are somewhat speculative). Therefore, using renewable
energy and battery storage directly would enable three times as much fossil fuel to be
displaced—and displace three times the amount of greenhouse gas emissions.

○ The CARB Scoping Plan proposes to blend hydrogen into natural gas pipelines at a
level of 20 percent by volume. However, this blend only displaces a maximum of 6–7
percent of greenhouse gas emissions because hydrogen is less dense than natural gas
(a 20 percent hydrogen by volume blend is only 6–7 percent hydrogen on an energy
basis), and even less if any hydrogen leaks. If the goal from pipeline blending is to
decarbonize home heating, air source heat pumps are a more effective option, as they
require roughly one-fi�h the renewable electricity as burning hydrogen to heat a
home.

Energy System. To reach the stateʼs 2045 climate neutrality targets—which is the goal of the CARB
Scoping Plan—California will have to rapidly deploy renewable energy resources such as wind and
solar. CARB does not include the energy used to produce hydrogen in their energy resource build
estimates, so we incorporate that demand as well. CARB also excludes the energy required for two
other key components of their climate mitigation portfolio: direct air capture of carbon dioxide and
carbon capture and storage (CCS). Deployed simultaneously, these carbon-mitigation technologies
risk competing for a potentially limited supply of renewable resources. We therefore estimate the
deployment rates needed to meet the combined demand for all climate mitigation strategies in 2045
to better understand their compounding impact on renewable energy requirements.

● Scoping Plan Base Case. CARB estimates that it will need a total of 128 gigawatts (GW) of new
renewable energy capacity in 2045. We estimate that this deployment will require doubling the
historic average annual construction rate of wind and solar andmaintaining this build rate
every year until 2045—which is also an average construction rate equivalent to the maximum
renewable energy ever deployed in California in a single year.

● Scoping Plan Base Case PlusHydrogen. However, the Scoping Planʼs base deployment rate is
likely an underestimate; the Scoping Plan does not include the energy required to produce
hydrogen or to meet other demands such as the direct air capture of carbon dioxide. Instead,
the Scoping Plan states that this demand will be met with “off-grid” solar and, for 36 percent of
the hydrogen used in 2045, with biofuels. We estimate that 26–29 GW of off-grid solar would be
needed to meet the hydrogen demand under the Scoping Plan. This estimate grows to 41–45
GW if biofuels cannot be scaled up to produce hydrogen, leading to a total of 20–35 percent
more renewable capacity that must be built by 2045.

● Scoping Plan Base Case PlusHydrogen, Direct Air Capture of Carbon Dioxide, and CCS.
Moreover, the energy required for direct air capture in the Scoping Plan would require an
additional 73 GW of solar; the energy required for CCS would add another 10 GW. Altogether,
these combine to approximately 250 GW of new renewables by 2045,which would require
nearly quadrupling Californiaʼs historic average annual renewable energy deployment rate.
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● Scoping Plan Base Case PlusHydrogen, Direct Air Capture, and Hydrogen in Place of CCS.
The California Energy Commission has explored an additional contingency in which the
remaining natural gas plants in CARBʼs Scoping Plan all burn hydrogen in 2045. This
contingency, combined with the above requirements, could require up to 4.3 times the historic
average annual growth of renewables. This level of renewable energy deployment is ambitious
for all scenarios, and highlights the competing demands for renewable energy resources to
simultaneously meet numerous proposed demands in 2045, including renewable energy
targets in the power sector, hydrogen production, and direct air capture.

Public Health and Equity. The public health hazards of hydrogen vary by application, and have
significant equity implications. Currently, fossil energy production, transmission, and use are the
largest sources of criteria air pollutants, toxic air contaminants, and other health damaging air
pollutants of any sector in California. Low-income communities and communities of color are
disproportionately exposed to these emissions. As such, the deployment of hydrogen to displace fossil
energy holds multiple potential equity implications, both positive and negative. These impacts
depend, in part, on the hydrogen technology used:

● Fuel Cells. Hydrogen applications that displace fossil fuel combustion, such as running
heavy-duty trucks on hydrogen fuel cells rather than diesel fuel, have the potential to reduce
criteria air pollutant and toxic air contaminant emissions and thus provide public health
benefits, particularly in environmentally overburdened communities such as those next to
freeways.

● Combustion of Hydrogen. However, burning hydrogen (rather than using a fuel cell) produces
nitrogen oxides (NOx), similar to burning natural gas. Exposure to nitrogen dioxide (NO2), is
associated with respiratory health impacts and contributes to the atmospheric formation of
secondary air pollutants, most notably tropospheric ozone and particulate matter. Burning
hydrogen in residential gas appliances and at natural gas power plants risks perpetuating
these emissions, including in Californiaʼs designated disadvantaged communities, because
natural gas plants are disproportionately located near these communities.

Safety. The production, transport, and use of hydrogen, like any combustible fuel, entail safety risks
for those working with hydrogen infrastructure or living nearby. These risks may be elevated for
certain applications. For example, blending hydrogen into natural gas pipelines o�en requires
operating pipelines at higher pressures, and hydrogen-natural gas blends at these higher pressures
have been shown to leak from pipelines at higher rates than natural gas alone. Hydrogen also risks
embrittling pipelines, leading to an increased risk of failure in the long term. Mitigating such risks
would require dedicatedmonitoring andmaintenance, including tailored interventions to protect
potentially vulnerable populations such as multilingual emergency communication plans reflecting
local community needs, all of which would likely require ongoing sources of funding.

7 | Green Hydrogen Proposals Across California | PSE Healthy Energy



Costs.We did not analyze the full costs of hydrogen deployment in California, but we identified a
number of considerations as to how cost and risk should be incorporated into planning. These include:

● Stranded Assets. There is a risk of creating stranded assets if hydrogen infrastructure is built
but not used. This has already occurred for light-duty vehicle hydrogen fuel stations, which
outpaced demand and some of which have been taken offline.

● Uncertain Hydrogen Supply and Transport.Many plans do not have a well-defined supply of
hydrogen, leading to energy insecurity risks if production, transport, and storage infrastructure
are not built in line with demand. For example, LADWP aims to begin repowering gas plants
with hydrogen beginning with the Scattergood Generating Station in 2029, but the proposed
Angeles Link hydrogen pipeline to provide hydrogen to Los Angeles does not have an identified
production source, route, or permitting; there is also minimal if any existing hydrogen trucking
and storage infrastructure. These unknownsmay lead to significant delivery and price
volatility risks, as well as a wide range of uncertainty about how infrastructure costs could
affect hydrogen supply costs and how these costs could be passed on to ratepayers.

● Opportunity Costs. Investment in hydrogen infrastructure, or in renewable energy supply to
produce hydrogen, should be compared to alternative decarbonization pathways. Many
proposed plans do not include a full quantification of hydrogen production, transport, and
delivery costs, so the relative costs of hydrogen pathways compared to other pathways to
meet decarbonization goals have not been fully explored.

Environment. A comprehensive accounting of the environmental impacts of hydrogen use would
require a full lifecycle analysis, including the potential impacts of the energy sources used to produce
hydrogen. A full lifecycle analysis of proposed hydrogen pathways is beyond the scope of this report;
however, we do highlight particularly salient considerations. For example, hydrogen produced from
dairy biogas may have associated environmental impacts due to dairy waste management, which can
affect air, water, and soil quality. Using biomass to produce hydrogen has a wide range of potential
impacts, from the benefits of using woody debris that might otherwise burn in wildfires to the public
health consequences associated with trucking biomass potentially long distances across the state to
hydrogen production sites. The siting of solar and wind to produce hydrogen also holds implications
for land use and biological diversity. Additionally, electrolytic hydrogen production requires splitting
water, which may face supply constraints in certain areas of California, particularly in more arid or
overdrawn regions. For example, the Angeles Link pipeline is considering siting hydrogen production
facilities in the Central Valley, the Mojave Desert, and near Blythe. The first has significant competing
water demands while the latter two are in the desert with limited water resources.

Feasibility.Many of the above considerations affect not only the societal costs and benefits, but also
the overall feasibility of using “green” hydrogen to meet decarbonization goals. For example, the
required rapid deployment of renewable energy resources and hydrogen infrastructure buildout to
meet the goals and targets in various plans for hydrogen in California may run into several barriers.
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These include access to capital and finance, workforce training, supply chain scaling, and permitting.
Moreover, multiple competing demands for hydrogenmight undermine the ability of any individual
organization or agency to achieve its hydrogen goals and associated climate targets. Additionally, a
lack of coordinated prioritization around the many needs for renewable electricity—including direct
use, hydrogen production, carbon capture and storage, and direct air capture—may lead to an
inefficient build-out of energy resources.

Before rapidly expanding hydrogen infrastructure, we recommend that planners and
decision-makers better characterize the impacts, both positive and negative, of hydrogen
deployment scenarios and alternatives. This assessment will require a more comprehensive
analysis of hydrogen production, transport, and use for proposed applications, including resolving the
many outstanding unknowns and uncertainties, andmay require the development of contingency
plans should proposed deployments prove infeasible. We also make the following recommendations:

1. Develop stringent, consistent definitions for “green” or “clean” hydrogen to ensure that
hydrogen adoption provides verifiable additional climate benefits with minimal environmental
impacts.

2. Improve interagency coordination on hydrogen planning to ensure competing goals and
demands do not lead to system inefficiencies or undermine the Stateʼs ability to meet
decarbonization targets.

3. Better characterize hydrogen leakage rates and pipeline safety risks before committing to
hydrogen infrastructure expansion; ensure sufficient safety measures are built into hydrogen
deployment, including ongoing funding for monitoring andmaintenance.

4. Address equity concerns throughout hydrogen planning processes, including ongoing
meaningful community engagement and incorporation of equity considerations when
addressing public health and safety concerns.

5. Consider the system-level and lifecycle impacts of hydrogen production and use—including
potential cost, public health, equity, environmental, and climate implications—within policy
planning.

6. Evaluate alternative technologies and deployment scenarios and each scenarioʼs sensitivity to
techno-economic assumptions.

7. Avoid hydrogen pipeline blending due to minimal potential climate benefit and possible safety
risks.

8. Fill outstanding research gaps to address unknowns. A primary example includes the need to
comprehensively model energy demand to better understand and optimize combined
renewable energy requirements in the power sector, for hydrogen production, and to power
the direct air capture of carbon dioxide.
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While decision-makers are keen to push forward with hydrogen, setting strict standards for what
constitutes “clean,” addressing critical unknowns, and ensuring alignment across decarbonization
solutions and pathways will be critical to successfully achieving Californiaʼs climate goals.
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1. Introduction
1.1 Goals of This Report

Local and state governments across California have set ambitious goals to mitigate greenhouse gas
emissions in the coming decades. These efforts range from city-level climate action plans to the Stateʼs
overarching 2045 target of reducing total greenhouse gas emissions by 85 percent from 1990 levels,
and offsetting the rest through carbon removal strategies to achieve statewide carbon neutrality.1 With
targets set, officials are now determining how to achieve rapid emissions reductions. In different
planning arenas, one fuel has gained significant new traction in recent proposals: hydrogen.

The goal of this report is to investigate the opportunities, challenges, and risks associated with existing
proposals to scale hydrogen in California. To do this, we examine the role of hydrogen within several
proposed energy transition plans in California, including those from the California Air Resources Board
(CARB), from the Los Angeles Department of Water and Power (LADWP), and from the Alliance for
Renewable Clean Hydrogen Energy Systems (ARCHES) hydrogen hub. We then analyze the
implications of using hydrogen across a broad range of proposed applications, with a particular
emphasis on the energy inputs required to produce hydrogen and the climate, environmental, and
public health dimensions associated with its production and use. Based on this analysis, we identify
potential impacts, knowledge gaps, and key points of misalignment between existing plans, of which
there are many.

To identify these potential benefits, consequences, and uncertainties, we explored questions related
to the key steps for incorporating hydrogen into our energy system. We also asked questions about the
outputs of these process-related inquiries, focusing on the impacts both within and outside of the
energy system.

Key questions to fully characterize proposed hydrogen use include (Figure 1.1):

● How is hydrogen produced (e.g., from solar power or biofuels) and transported?

● What application will it be used for (e.g., in transportation, power plants, or industry)?

● Are there alternative non-hydrogen pathways to meet climate goals that may have lower
impacts or may be easier to achieve?

1 As directed in Assembly Bill 1279, the California Climate Crisis Act. (2022).
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Figure 1.1: Key Questions for Assessing Hydrogen Proposals. These questions focus on the process
of generating, transporting, and using hydrogen; the impacts of these various processes; and what
alternative pathways may be worth considering.

Key impact questions include:

● What are the potential environmental impacts of hydrogen production and use?

● What are the public health and safety risks? What equity concerns might arise?

● What are the climate benefits or concerns, including the climate impacts of hydrogen leakage?2

● How quickly and how feasibly can hydrogen production scale up to meet the proposed level of
deployment and what would this cost?3

● How do these challenges, impacts, or benefits compare to alternative pathways to achieve the
same climate goals, if such pathways exist?

In this report, we primarily focus on approaches that are under active consideration within the state of
California,4 noting that exploring every possible pathway to produce and use hydrogen across
California is beyond our scope. We exclude a thorough analysis of so-called “gray hydrogen”
(produced directly from natural gas, and the primary means of production today across the globe) and
of “blue hydrogen” (gray hydrogen equipped with carbon capture and storage) because Californiaʼs
policies primarily focus on “green” or “clean” hydrogen produced from renewable or low-carbon

4 Nevertheless, the decisions made within the state also hold the potential to set a precedent and impact policies
and pathways adopted across the U.S.

3 We do not explore cost in detail in this report, but highlight it here as one key dimension for assessing hydrogen
plan feasibility.

2 Leakage of hydrogen into the atmosphere can cause indirect climate change impacts because it can affect
concentrations of other climate pollutants, such as methane, ozone, and water vapor.
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energy (see Table 2.1 below). However, there are numerous proposed definitions of “green” and
“clean,” some of which may have much larger greenhouse gas impacts than their proponents claim
(see Section 5.2). These include approaches that propose using grid electricity (e.g., electricity
produced from gas plants) and “offsetting” the carbon footprint of that electricity with renewable
energy credits purchased from other sources. We also omit proposals such as the use of green
hydrogen to support oil and gas production, which is prohibited in most California initiatives.

We also strive to examine some of the systems-level considerations associated with hydrogen
deployment in order to better understand the effects of existing plans in aggregate and their
interaction with other decarbonization strategies. As part of this analysis, we identify competing
demands for renewable energy resources as a particularly important consideration. Because this
tension arises, for example, in CARBʼs heavy reliance on both green hydrogen and the direct air capture
(DAC) of carbon dioxide (CO2) to achieve 2045 greenhouse gas targets—both would require significant
energy inputs—we provide dedicated space in this report to address DAC and carbon capture and
sequestration (CCS). We examine how this systems-level analysis implies a very large total statewide
demand for renewable energy and an accelerated build rate—a challenge which likely requires
integrated planning, and would not be as apparent if each technology proposal were examined
individually.

Given that many of the current proposals do not detail full pathways to hydrogen production and use,
many aspects within our analysis remain uncertain. Throughout this report, we also highlight the
unknowns that still need to be addressed in order to better characterize the impacts of hydrogen
adoption in California.

1.2 Outline of This Report

This report aims to highlight a number of key issues related to hydrogen production and deployment
to achieve Californiaʼs climate goals. In Section 2we provide a brief summary of some of the primary
proposals for hydrogen adoption across California, including those from CARB, LADWP, and ARCHES.
In Section 3, we evaluate the energy resource requirements needed to produce hydrogen from various
sources, including renewable electricity, biomass, and biogas, and calculate the energy efficiency of
each pathway. We compare this input energy demand to using renewable electricity to directly meet
end-use demand, including in the power sector, for transportation, and for heating. We also briefly
discuss considerations for different biofuel sources and water requirements for hydrogen production.
In Section 4, we examine the renewable electricity, biomass, and biogas deployment levels that would
be required to meet the level of 2045 hydrogen demand identified in the CARB Scoping Plan (2022a);
we also examine the combined system-level energy requirements to meet both hydrogen and direct
air capture energy requirements under the Scoping Plan. In Section 5,we discuss the climate
considerations associated with hydrogen production and use, including both the indirect atmospheric
impacts of hydrogen leaks as well as the climate considerations associated with the opportunity cost
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of using renewable energy to produce hydrogen rather than directly displace fossil fuels. Section 6
examines public health and equity considerations, in particular related to emissions of nitrogen oxides
(NOx) associated with hydrogen combustion, including the risk of ongoing pollutant emissions in
state-defined “disadvantaged communities.” Section 7 provides a deep dive on LADWPʼs proposed
hydrogen repower of the Scattergood Generating Station, including the lack of existing green
hydrogen infrastructure. Finally, Section 8 outlines key policy considerations and trade-offs between
decarbonization pathways, and summarizes our findings, recommendations, and outstanding
uncertainties related to hydrogen deployment.

2. Overview of the Hydrogen Landscape in California

Proposals to use hydrogen to meet Californiaʼs climate goals have been advanced by both direct and
indirect policies and programmatic goals, as well as by various stakeholder groups throughout the
state. Direct funding, incentives, and initiatives include, but are not limited to 1) federal funding for
hydrogen hubs, 2) state-level incentives from the California Energy Commission (CEC) for hydrogen
pilot projects, and 3) plans by LADWP to repower its gas plants with hydrogen (U.S. Department of
Energy [DOE], n.d.-a; CEC, 2022; LADWP, 2022a). Indirect policies and programs include not only
overarching state goals, such as the 2045 climate targets outlined above, but also zero emission
vehicle programs, low carbon fuel standards for cars, and other technology-agnostic measures for
which hydrogen is being proposed. A partial list of these proposals is included in Table 2.1.
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Table 2.1. Partial List of Hydrogen Incentives, Programs, and Deployment Plans in California

11 California Energy Commission. (2024, March 11). 2023-2024 Investment Plan Update for the Clean Transportation Program. Docket No. 23-ALT-01, 57.

10 California Air Resources Board. Retrieved on March 1, 2024. LCFS Electricity and Hydrogen Provisions.

9 Projects with a minimum of 40 percent “renewable” hydrogen qualify for LCFS credits. “Renewable” includes hydrogen produced directly from natural gas
and “offset” through carbon capture of biomethane through “book and claim.” Source: California Energy Commission. (2024, March 11). 023-2024
Investment Plan Update for the Clean Transportation Program. Docket No. 28-ALT-01, 57.

8 California Energy Commission. (2022). Staff Workshop on the Implementation of the Clean Hydrogen Program.

7 ARCHES. (2023). California Awarded Up to $1.2 Billion to Advance Hydrogen Roadmap and Meet Climate and Clean Energy Goals.

6 CO2e = carbon dioxide equivalent

5 Federal Register (2023). Section 45v Credit For Production Of Clean Hydrogen; Section 48(A)(15) Election To Treat Clean Hydrogen Production Facilities As
Energy Property. Proposed Rule by the Internal Revenue Service.
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Examples of Hydrogen Incentives, Programs, and Plans in California

Region Lead Agency Name Description Status
(2024) Hydrogen Greenhouse Gas or Energy Requirement

Programs
and

Incentives

Federal
Internal
Revenue
Service

45 V Tax Credit5 Tax credit for clean
hydrogen (H2) production

Rule
proposed
in 2023

< 4 kg CO2e per kg H2 (incentive increases as CO2e
declines)6

Federal
U.S.
Department of
Energy

Clean Hydrogen
Hub Program

Up to $1.2 B awarded to CA
for the Alliance for
Renewable Clean Hydrogen
Energy Systems7

Awarded
in 2023

< 4 kg CO2e per kg H2 (incentive increases as CO2e
declines)

State
California
Energy
Commission

Clean Hydrogen
Program

$100 M in incentives for H2

production and use

Allocated
by AB 209
in 20228

H2 derived from Renewables Portfolio Standard-eligible
sources

State
California Air
Resources
Board

Low Carbon Fuel
Standard (LCFS)

Provides LCFS credits for
hydrogen used in various
transportation applications

Ongoing
Credits vary by application according to CARB
guidelines, including natural gas-produced hydrogen
offset with biomethane CCS9,10

State California
Energy

Clean
Transportation

Supports zero emission
vehicle infrastructure Ongoing 33+ or 40+ percent renewable hydrogen, depending on

installation year;11 currently follows LCFS

https://efiling.energy.ca.gov/Lists/DocketLog.aspx?docketnumber=23-ALT-01
https://ww2.arb.ca.gov/resources/documents/lcfs-electricity-and-hydrogen-provisions
https://efiling.energy.ca.gov/Lists/DocketLog.aspx?docketnumber=23-ALT-01
https://efiling.energy.ca.gov/Lists/DocketLog.aspx?docketnumber=23-ALT-01
http://www.energy.ca.gov/event/workshop/2022-12/staff-workshop-implementation-clean-hydrogen-program
https://archesh2.org/arches-named-regional-h2hub/
https://www.federalregister.gov/d/2023-28359
https://www.federalregister.gov/d/2023-28359
https://www.federalregister.gov/agencies/internal-revenue-service


15 Los Angeles Department of Water and Power. (2022). 2022 Power Strategic Long-Term Resource Plan.

14 Will consider biogenic hydrogen in the next iteration.

13 California Energy Commission. (2023). 2023 Integrated Energy Policy Report.

12 California Air Resources Board. (2022). 2022 Scoping Plan Documents.
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Commission Program deployment, including H2

fueling stations

Plans

State
California Air
Resources
Board

2022 Scoping
Plan for
Achieving
Carbon
Neutrality12

Includes H2 in portfolio to
meet stateʼs 2045 carbon
neutrality goals

Final;
updated
every five
years

Electrolytic H2 from renewable energy and biogenic H2

from biomass gasification with CCS and steammethane
reforming of biogas

State
California
Energy
Commission

2023 Integrated
Energy Policy
Report (IEPR)13

Assesses use of hydrogen in
power and transportation
sectors

Dra�; full
update
every two
years

Electrolytic hydrogen from renewable energy14

Los
Angeles

Los Angeles
Department of
Water and
Power

Strategic Long
Term Resource
Plan (SLTRP)15

Assumes five gas power
plants will be repowered to
burn H2 by 2035

2022;
updated
every two
years

Likely alignment with federal tax incentive guidelines

http://www.ladwp.com/ladwp/faces/ladwp/aboutus/a-power/a-p-integratedresourceplanning
http://www.energy.ca.gov/data-reports/reports/integrated-energy-policy-report/2023-integrated-energy-policy-report
https://ww2.arb.ca.gov/our-work/programs/ab-32-climate-change-scoping-plan/2022-scoping-plan-documents


In this report, we provide additional details on three of these hydrogen plans and initiatives below:

1. The California Air Resources Board Scoping Plan for Achieving Carbon Neutrality;

2. The federally-supported hydrogen hub Alliance for Renewable Clean Hydrogen Energy
Systems;

3. The Los Angeles Department of Water and Powerʼs Strategic Long-Term Resource Plan (SLTRP).

Notably, the proposals for hydrogen use by different agencies and regions frequently do not align. For
example, the Scoping Plan only relies on hydrogen use in power plants as an emergency backup to
ensure reliability in 2045, whereas ARCHES considers power plants to be a primary application for
hydrogen; and LADWP aims to begin repowering its gas plants to run on hydrogen in 2029. Moreover,
there is a lack of alignment between these plans and initiatives regarding what should be considered
“clean” or “green” hydrogen (as evidenced in Table 2.1), including how various biofuels are
incorporated and whether renewable energy generation should be co-located with hydrogen
production. These different definitions are addressed further in Section 5.2.

CARB 2022 Scoping Plan for Achieving Carbon Neutrality. Under Californiaʼs Global Warming
Solutions Act (AB 32, 2006), CARB is required to release a Scoping Plan every five years outlining a plan
for the state to achieve its economy-wide greenhouse gas targets (CARB, 2022b). CARBʼs 2022 Scoping
Plan Scenario includes a 1,700-fold increase in renewable hydrogen production by 2045, totaling 0.23
exajoules (EJ).16 This amount is equivalent to about nine percent of the Scoping Planʼs projected total
2045 energy demand,17 excluding the energy required to power direct air capture or to produce the
hydrogen itself, which are not included in CARBʼs energy demand projections. According to the
Scoping Plan, 87 percent of this hydrogen is allocated to the transportation sector, eight percent to
industry, and the remainder to the commercial and residential sectors as well as for oil and gas
production and refining, as detailed in Section 4.1. CARB assumes that 9.3 gigawatts (GW) of
hydrogen-burning combustion turbine power plants will be built by 2045, but no actual hydrogen fuel
is allocated to the power sector as these plants are only intended to be available for reliability (CARB,
2022c).18 However, the Scoping Plan does include hydrogen blended into existing gas pipelines serving
buildings and industry. The hydrogen itself is produced using multiple energy sources: renewable
electricity resources such as wind and solar (the electricity is used to split water and produce hydrogen
via electrolysis); biogas (via steammethane reforming); and biomass (via gasification). The energy

18 The Scoping Plan documentation includes the build-out of hydrogen-burning power plants, but no fuel is
allocated to the power sector. Private communication with CARB staff indicated that these plants are not used in
modeled everyday power generation, but only added to provide reliability in the case of an emergency. However,
it is unlikely that in practice these plants would be built and yet burn no fuel; at a minimum, they would burn
hydrogen when an emergency situation does inevitably arise. It is unclear what the relative cost of these plants is
compared to alternative approaches to meet emergency peak demand, including demand response.

17 The Scoping Plan projects that Californiaʼs total economy-wide energy demand in 2045 will actually be about
half of todayʼs due to energy efficiency savings, including through electrification.

16 0.23 exajoules of hydrogen is equivalent to ~1.9 million metric tons (MMT) of hydrogen.
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inputs required to produce hydrogen via each of these methods are detailed in Section 3.1. The
Scoping Plan also aims for the State to achieve carbon neutrality in part through the direct air capture
of CO2, which itself requires a significant energy input. In Section 4we examine howmuch energy is
required to both produce hydrogen and power direct air capture as outlined in the Scoping Plan, as
well as what this combined resource build implies for the required deployment rates of renewable
resources such as wind and solar. We also look at additional sensitivity to a 2045 scenario developed
by the California Energy Commission in its 2023 Integrated Energy Policy Report (IEPR) in which
hydrogen is burned at power plants in lieu of the natural gas currently used in the Scoping Plan.

Alliance for Renewable Clean Hydrogen Energy Systems (ARCHES). ARCHES is a public-private
partnership that was allocated up to $1.2 billion in 2023 by the U.S. Department of Energy to serve as a
hydrogen hub under the Clean Hydrogen Hub Program. The program is funded by the 2021 Bipartisan
Infrastructure Law to coordinate regional support for clean hydrogen development (DOE, n.d.-a).
ARCHES is initially focusing on projects using hydrogen in medium- and heavy-duty transportation,
ports, and power plants, which in the latter case could include both fuel cells and hydrogen
combustion (ARCHES, n.d.). Unlike the CARB Scoping Plan, ARCHES is not pursuing the blending of
hydrogen in gas pipelines. ARCHES aims to use hydrogen produced from renewable energy and
biomass resources, although it explicitly excludes dairy biogas and fossil-generated hydrogen offset
with biomethane credits (unlike the low carbon fuel standard (LCFS), as discussed in Table 2.1 and
Section 5.2) (DOE, n.d.-a). However, ARCHES has written to the Internal Revenue Service that it
believes clean hydrogen incentives 1) should not have explicit requirements to ensure that the
renewable energy powering hydrogen production is additional compared to existing renewable
resources, 2) nor should the renewable power be required to be located in the same region as the
hydrogen production, 3) nor should hydrogen producers be required to have hourly matching of its
energy use with actual hourly renewable energy production (see Section 5.2) (Galiteva et al., 2023).
University of California faculty have expressed concern that non-adherence to such requirements
might actually increase greenhouse gas emissions in California (UC Berkeley Faculty, 2023).

LADWP Strategic Long-Term Resource Plan. LADWP undertakes a periodic planning exercise, the
SLTRP, to ensure that there is sufficient capacity on its grid to meet the demand for energy and power
across Los Angeles while simultaneously meeting climate and clean energy goals. The mayorʼs office
and city council in Los Angeles have set goals to achieve 100 percent carbon-free electricity by 2035
(LADWP, 2021, 2022b). Simultaneously, three of LADWPʼs four in-basin gas-fired power plants are
required by the state to retire because they rely on once-through cooling using ocean water, which can
harmmarine life (California State Water Resources Control Board [State Water Board], 2023a). In light
of these goals, and taking into account modeling done under the LA100 Study conducted by the
National Renewable Energy Laboratory (NREL), the 2022 SLTRP proposes burning hydrogen at new
units at all four of LADWPʼs in-basin gas plants by 2035 (NREL, 2021). It also relies on burning hydrogen
at Utahʼs Intermountain Power Project, fromwhich LADWP imports power. LADWP plans to first build
and deploy new hydrogen-burning combustion turbine units at the Scattergood Generating Station in
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2029 (see Section 7), followed by units at the Harbor, Haynes, and Valley Generating Stations. These
are planned to total 2.1 GW19 by 2035 (notably, this is more than half of the 4.06 GW of hydrogen
combustion turbines that CARB expects to have available statewide in 2035, and none of CARBʼs
proposed plants are expected to be used except as backup). The SLTRP does not specify how the
hydrogen will be produced, although it does suggest that all of it will have to comply with federal clean
hydrogen tax incentive requirements for carbon dioxide equivalent (CO2e) emissions (see Table 2.1). It
also does not specifywhere the hydrogen will be produced. In parallel, Southern California Gas Co.
(SoCalGas) is proposing to build the Angeles Link pipeline to deliver hydrogen produced from
renewable energy to Los Angeles from outside the LA Basin, but it also does not specify the energy
resources nor the specific location where the hydrogen would be produced (SoCalGas, 2022a).
SoCalGas estimates that hydrogen demand in its territory, which Angeles Link would supply, would
reach 1.9–6 million tons per year of hydrogen in 2045 (SoCalGas, 2024). This is equivalent to 0.27–0.86
EJ andmore than the Scoping Plan projects for the entire state.

These three plans are just some of those being pursued in California, but illustrate the array of
hydrogen applications, production sources, and rates of deployment under consideration in different
jurisdictions.

3. Background on Proposed Hydrogen Production and Use

The global hydrogen supply today is primarily produced from fossil fuels.20 In the United States, 95
percent of hydrogen is produced via steammethane reforming (SMR) of natural gas (Hydrogen and
Fuel Cell Technologies Office, n.d.). However, because fossil fuel-derived hydrogen is associated with
significant greenhouse gas emissions, proposals to expand hydrogen use in California primarily
consider “green” hydrogen options. These proposals include hydrogen produced fromwater using
renewable electricity (via a process called electrolysis, which splits water into hydrogen and oxygen)
and hydrogen derived from biofuels, such as biomethane from dairy farms (via steammethane
reforming) and wood waste from forest management activities (via biomass gasification).

Since hydrogen is generated from other energy sources, producing and using it results in energy losses
associated with inefficiencies in every energy conversion process. The overall efficiency of substituting
hydrogen into existing systems depends on the technologies used to produce and compress it, how it
is stored and transported, any potential leakage throughout the hydrogen system, and its final
application.

20 There is a growing interest in the possibility of mining naturally-occuring hydrogen from underground geologic
formations, but this source is novel and there remain many unanswered questions about its potential. For more
on the potential lifecycle greenhouse gas impacts of mining hydrogen, including sensitivity to the methane
fraction in the fuel source, see Brandt (2023).

19 This is lower than todayʼs in-basin gas plant capacity.
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In the following sections, we first review the efficiency of various hydrogen production, storage, and
transport pathways. Next, we evaluate the efficiency of various applications for hydrogen, such as
burning hydrogen at power plants to produce electricity. We then apply these efficiencies to the
Scoping Plan in Section 4 to better understand howmuch California would have to expand its
renewable energy capacity (or, in some scenarios, biomass usage) in order to have enough energy to
meet the Scoping Planʼs hydrogen goals.

3.1 Energy Efficiency of Proposed Hydrogen Production, Storage, and
Transport Methods

California stakeholders are considering three main methods for producing “green” hydrogen:
electrolysis, biomass gasification with carbon capture and storage, and steammethane reforming of
biogas. Eachmethod requires different energy inputs, has different process efficiencies, and incurs
different environmental and climate hazards, risks, and impacts. We discuss climate impacts and
additional environmental and human health considerations in Section 5 and Section 6, respectively.
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Proposed Hydrogen Production Methods in California

Electrolysis relies on running electricity through an electrolyzer to split water into its component
parts—hydrogen and oxygen. This process has a very low CO2 footprint if the electricity used to
make and compress the hydrogen is generated from renewable sources and if hydrogen is
transported to where it will be used without incurring additional carbon emissions.

Biomass gasification uses high temperatures and a gasification agent, such as oxygen or steam, to
convert biomass, such as wood waste, into hydrogen, carbonmonoxide, CO2, and other trace
elements. A water-gas shi� reaction then uses additional water to convert the carbonmonoxide into
hydrogen and CO2. The resulting gas is then upgraded, cleaned, and separated using a combination
of scrubbers and filters to remove unwanted elements and a pressure swing adsorption process to
recover high-purity hydrogen that would otherwise be lost in the waste stream (International Energy
Agency Bioenergy, 2018).

Steammethane reforming uses high temperatures and steam to convert methane into hydrogen
and carbonmonoxide, then employs a water-gas shi� to produce additional hydrogen, and a
pressure swing adsorption process to capture hydrogen that would have been lost in the waste
stream. This process requires gas with a high concentration of methane (e.g., biomethane (CH4)),
rather than biogas, which typically contains some CO2 and other trace gases in addition to methane.
To create biomethane, biogas is collected from dairy farms, landfills, or other sources and purified



Hydrogen transport and storage methods also influence the total efficiency of using hydrogen. Some
of the most critical factors are whether the hydrogen is stored as a gas or liquid and, if required, how
the hydrogen is transported to its final end use. Efficiency ranges for different steps in the hydrogen
production process are outlined in Table 3.1.
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by removing CO2,water, hydrogen sulfide, and other elements. This purified biomethane can then be
used to create hydrogen, or blended with or used in place of natural gas (NREL, 2016).



Table 3.1. Efficiencies of Hydrogen Production and Delivery Process Steps. Given the limited deployment and rapidly changing
technological maturity of these technologies, many of the estimates below are uncertain or based onmodeling results rather than in-situ
measurements. Additionally, the efficiency of transporting hydrogen fuel sources (e.g., water and biofuels) before hydrogen generation is not
included in this table. These factors will have an impact on the overall efficiency of using hydrogen. Additionally, not all methods for
producing, compressing, storing, and transporting hydrogen are included in the table.

Efficiencies of Hydrogen Production and Delivery Process Steps

Process Step Efficiency
Range21 Description Source

Production

Alkaline
electrolysis 60–80% A widely commercialized, well-known technology. Least expensive of existing electrolysis

options. Operates between 20–80°C and outputs hydrogen at 3–200 bar.

22, 23, 24, 25, 26,

27, 28

Proton
exchange
membrane
(PEM)
electrolysis

60–85%
A newer electrolysis technology. More flexible than alkaline electrolyzers but higher cost,
in part because electrolyzer membranes use noble metals. Operates at 20-200°C and
outputs hydrogen at 10–200 bar.

Solid oxide
electrolysis 74–97% Still in the research and testing phase. High efficiency, high temperature electrolysis that

operates at 500–1,000°C and outputs hydrogen at 10–60 bar.

28 International Energy Agency. (2023). ETP Clean Energy Technology Guide.

27 DeSantis, D., James, B., & Saur, G. (2019). Current (2015) Hydrogen Production from Distributed Grid PEM Electrolysis. National Renewable Energy
Laboratory.

26 International Energy Agency. (2019). The Future of Hydrogen.

25 Deloitte. (2023). Green Hydrogen: Energizing the Path to Net Zero. Figure 26 Hydrogen production technology cost data.

24 Pashchenko, D. (2024). Green Hydrogen as a power plant fuel: What is energy efficiency from production to utilization? Renewable Energy, 223, 120033.

23 Alptekin, F.M., & Celiktas, M.S. (2022). Review on Catalytic Biomass Gasification for Hydrogen Production as a Sustainable Energy Form and Social,
Technological, Economic, Environmental, and Political Analysis of Catalysts. American Chemical Society, 7(29), 24918-24941.

22 Amores et al. (2021). Renewable hydrogen production by water electrolysis. Sustainable Fuel Technologies Handbook.

21 Efficiency ranges are reported in lower heating value (LHV).
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Gasification
(of biomass) 30–60%

Total process efficiencies depend on the type of biomass, its moisture content, the
gasification agent, whether heat is supplied externally or by combusting some of the
existing biomass, the gasification reactor design, the gas cleaning methods, and the
required hydrogen purity levels. Gasification also uses some natural gas and electricity.
Efficiency reported here does not include carbon capture and storage (CCS).

29, 30, 31, 32

Steammethane
reforming
(of biomethane)

74–85%

Reported efficiency does not include upgrading biofuels to the higher purity biomethane
that is used to generate hydrogen. Including biogas upgrading drops the efficiency to
64–74 percent, as this process is estimated to be roughly 87 percent efficient. The
efficiency of upgrading other biofuels (e.g., animal waste, wastewater sludge, etc.) to
biomethane depends on the specific fuel.

33, 34, 35

Compression
& Storage

Compression
(gaseous H2

stored in
pressurized

80–97%

Energy requirements and process efficiency depend on starting pressure and desired
storage pressure (larger increases in pressure require more energy). Energy required for
compression is not linear with increasing pressures; for pressures greater than 700 bar,
energy required increases exponentially. Many sources indicate a 90–97 percent efficiency

36, 37, 38, 39, 40, 41,

42

42 Tarhan, C., & Cil, M. A. (2021). A study on hydrogen, the clean energy of the future: Hydrogen storage methods. Journal of Energy Storage, 40, 102676.

41 Noh et al. (2023). Environmental and energy efficiency assessments of offshore hydrogen supply chains utilizing compressed gaseous hydrogen, liquefied
hydrogen, liquid organic hydrogen carriers and ammonia. International Journal of Hydrogen Energy, 48(20), 7515-7532.

40 Kayfeci, M., & Kecebas, A. (2019). Chapter 4 - Hydrogen storage. Solar Hydrogen Production Processes, Systems and Technologies, 85-110.

39 Ghorbani et al. (2023). Hydrogen storage in North America: Status, prospects, and challenges. Journal of Environmental Chemical Engineering, 11(3),
109957.

38 Pashchenko, D. (2024). Green hydrogen as a power plant fuel: What is energy efficiency from production to utilization? Renewable Energy, 223, 120033.

37 Wang et al. (2022). Greenhouse gases, Regulated Emissions, and Energy use in Technologies ModelⓇ (2022 Excel). Argonne National Laboratory.

36 Elgowainy et al. (2022). Hydrogen Life-Cycle Analysis in Support of Clean Hydrogen Production. Argonne National Laboratory.

35 Saur, G., & Milbrandt, A. (2014). Renewable Hydrogen Potential from Biogas in the United States. National Renewable Energy Laboratory.

34Wang et al. (2022). Greenhouse gases, Regulated Emissions, and Energy use in Technologies ModelⓇ (2022 Excel). Argonne National Laboratory.

33 Ibid.

32 Zhou et al. (2021). Life-Cycle Greenhouse Gas Emissions of Biomethane and Hydrogen Pathways in the European Union. International Council on Clean
Transportation.

31 Mann, M., & Steward, D. M. (2018). Current Central Hydrogen from Biomass via Gasification and Catalytic Steam Reforming. National Renewable Energy
Laboratory.

30 Elgowainy et al. (2022). Hydrogen Life-Cycle Analysis in Support of Clean Hydrogen Production. Argonne National Laboratory.

29 Alptekin, F.M., & Celiktas, M.S. (2022). Review on Catalytic Biomass Gasification for Hydrogen Production as a Sustainable Energy Form and Social,
Technological, Economic, Environmental, and Political Analysis of Catalysts. American Chemical Society Omega, 7(29), 24918-24941.
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cylinders) range for compression up to 880 bar, though Kayfeci & Kecebas (2019) suggest that up to
20 percent of hydrogen's energy content may have to be used for compression at fuel
stations.

Liquefaction
(liquid H2 stored
in low-
temperature
storage tanks)

60–72%

Energy intensive and incurs boil-off losses. Liquefaction efficiency depends on process
scale, with smaller operations showing lower efficiencies. Liquid hydrogen also suffers
boil-off losses of 0.1–4 percent per day, with higher losses from smaller tanks. The
efficiency of storing liquid hydrogen depends on the storage vessel size, insulation,
pressure, and cooling as well as the length of storage time. Cryo-compressed storage,
which uses cryogenic temperatures and high pressure, can also decrease boil-off losses.

43, 44, 45, 46, 47, 48,

49, 50

Geological
storage
(low-pressure,
gaseous H2

78–92%*

Hydrogen can be stored in salt caverns, depleted oil and gas wells, aquifers, caverns, and
similar underground sites. The efficiency of geological storage is influenced by the
physical and chemical characteristics of the storage medium, with different operational
requirements dictating the required amount of compression, recovery ratios, amounts of

51, 52, 53 , 54, 55

55 Langmi et al. (2022). Chapter 13 - Hydrogen storage. Hydrogen Production by Water Electrolysis. Electrochemical Power Sources: Fundamentals, Systems,
and Applications, 455-486.

54 Zivar, D., Kumar, S., & Foroozesh, J. (2021). Underground hydrogen storage: A comprehensive review. International Journal of Hydrogen Energy, 46(45),
23436-23462.

53 International Energy Agency. (2019). The Future of Hydrogen.

52 Kayfeci, M., & Kecebas, A. (2019). Chapter 4 - Hydrogen storage. Solar Hydrogen Production Processes, Systems and Technologies, 85-110.

51 Okoroafor et al. (2022). Assessing the underground hydrogen storage potential of depleted gas fields in northern California. In SPE Annual Technical
Conference and Exhibition, D031S057R006.

50 Tarhan, C., & Cil, M. A. (2021). A study on hydrogen, the clean energy of the future: Hydrogen storage methods. Journal of Energy Storage, 40, 102676.

49 Noh et al. (2023). Environmental and energy efficiency assessments of offshore hydrogen supply chains utilizing compressed gaseous hydrogen, liquefied
hydrogen, liquid organic hydrogen carriers and ammonia. International Journal of Hydrogen Energy, 48(20), 7515-7532.

48 Morales-Ospino et al. (2023). Strategies to recover andminimize boil-off losses during liquid hydrogen storage. Renewable and Sustainable Energy
Reviews, 182, 113360.

47 Barthelemy et al. (2017). Hydrogen storage: Recent improvements and industrial perspectives. International Journal of Hydrogen Energy, 42(11),
7254-7262.

46 Kayfeci, M. & Kecebas, A. (2019). Chapter 4 - Hydrogen storage. Solar Hydrogen Production Processes, Systems and Technologies, 85-110.

45 Ghorbani et al. (2023). Hydrogen storage in North America: Status, prospects, and challenges. Journal of Environmental Chemical Engineering, 11(3),
109957.

44 Pashchenko, D. (2024). Green hydrogen as a power plant fuel: What is energy efficiency from production to utilization? Renewable Energy, 223, 120033.

43 Kurz et al. (2022). Chapter 6: Transport and Storage.Machinery and Energy Systems for the Hydrogen Economy, 218.
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stored in
depleted gas
fields)

gas loss or leakage, and potential repurification requirements.
*Eachmethod has different operational and efficiency considerations, and storage
efficiencies are an active area of research. (Further detail in Section 3.1.2.1.)

Transport
(200miles)

Pipelines 96–99%

Transporting hydrogen through pipelines requires energy for compression. Kurz et al.
(2022) suggests the energy required is roughly 0.5 percent of hydrogen's higher heating
value56 (HHV) for every 100 miles, which equates to roughly 1.18 percent of hydrogen's
lower heating value to travel 200 miles. Pipeline transport efficiency ultimately depends
on pipeline pressure, pipeline distance, and, in the case of blended fuels, the percentage
of hydrogen to natural gas. (Blends require more energy for compression along the
pipeline than natural gas alone. Further detail in Section 3.1.2.2.) Typical hydrogen
pipelines operate at 500–1,200 psi (35–83 bar), though high-pressure systems (up to
15,000 psi/1,034 bar) have been proposed, while natural gas pipelines typically operate at
200–1,500 psi (14–103 bar).

57, 58

Trucks
(compressed
gas in tube
trailers)

82–96%

Efficiency of transporting hydrogen by truck is driven by the amount of hydrogen a trailer
can carry, the weight of said trailer, and the distance traveled. The level of compression
used for transporting gaseous hydrogen varies. While DOT typically limits tube trailers to
250 bars, pressures above 500 bars can be used with special exemptions. DOE also
reports a common hydrogen carrying capacity of 380 kg for steel tube trailers and
560–900 kg for storage containers made with modern composite materials. Oak Ridge
National Laboratory illustrated that a truck's fuel efficiency decreases as weight
increases, and for heavy loads, converges around 3.5 MPG regardless of speed. The
efficiency range here is for the 200 mile, one-way transport of a 380–900 kg hydrogen
trailer by a low-sulfur diesel truck with a 3.5–7.2 MPG efficiency range, and considers the
energy required by the truck as a fraction of the energy in the hydrogen it is transporting.

59, 60, 61

61 Franzese, O. (2011). Effect of Weight and Roadway Grade on the Fuel Economy of Class-8 Freight Trucks. Oak Ridge National Laboratory.

60 Kurz et al. (2022). Chapter 6: Transport and Storage.Machinery and Energy Systems for the Hydrogen Economy, 218.

59U.S. Department of Energy. (n.d.). Retrieved on April 9, 2024. Hydrogen Tube Trailers.

58 Penev, M., Zuboy, J., & Hunter, C. (2019) Economic analysis of a high-pressure urban pipeline concept (HyLine) for delivering hydrogen to retail fueling
stations. Transportation Research Part D: Transport and Environment, 77, 92-105.

57 Kurz et al. (2022). Chapter 6: Transport and Storage.Machinery and Energy Systems for the Hydrogen Economy, 218.

56 The heating value is the amount of energy contained within a combustible fuel. Higher heating values refer to the gross energy/caloric value, including the
latent heat from vaporizing water during combustion, while the lower heating value is the net energy/caloric value, assuming that the latent heat is not
recovered. For more precise definitions, please see the Pacific Northwest National Laboratoryʼs H2 Tools ʻLower and Higher Heating Values of Fuels .̓
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Trucks
(liquid H2)

88–99%

Liquid hydrogen can suffer boil-off losses between 0.1 and 4 percent per day. Losses of up
to five percent can also occur when transferring liquid hydrogen between storage
containers (e.g., during the final stage of transport and delivery), with potentially even
higher losses if transferring from high to low pressure. However, Petitpas suggests that
these losses can be almost entirely mitigated by using certain fill methods and recovery
solutions. Efficiency of this transport method also depends on the size of the tanker used,
with liquid H2 tanks of 2,100–5,000 kg reported in the literature. The efficiency range here
is for the 200-mile, one-way transport of a 2,100–5,000 kg hydrogen tanker by a diesel
truck with a 3.5–7.2 MPG efficiency range, and considers a single dayʼs boil of losses and
the energy required by the truck as a fraction of the energy in the hydrogen it is
transporting.

62, 63, 64

Leakage 80–100%

Estimates of leakage rates at different points in the hydrogen production, storage,
transport, and end use process vary, ranging from 0.2–20 percent for the full value chain.
The highest leakage rates are associated with liquid hydrogen. Leakage associated with
electrolysis, compression, and gas transport o�en range from 3–6 percent as outlined by
Fan et al. (2022) and Arrigoni & Bravo Diaz (2022), though higher values have also been
suggested.

65, 66, 67

67 Arrigoni, A., & Bravo Diaz, L. (2022). Hydrogen emissions from a hydrogen economy and their potential global warming impact. Publications Office of the
European Union, EUR 31188 EN, JRC130362.

66 Fan et al. (2022). Hydrogen Leakage: A Potential Risk for the Hydrogen Economy. Center on Global Energy Policy, Columbia SIPA.

65 Esquivel-Elizondo et al. (2023). Wide range in estimates of hydrogen emissions from infrastructure. Frontiers in Energy Research, 11, 1207208.

64 Kurz et al. (2022). Chapter 6: Transport and Storage.Machinery and Energy Systems for the Hydrogen Economy, 218.

63 Jallais, S., & Bernard, L. (2018). Pre-normative REsearch for Safe use of Liquid Hydrogen: LH2 Installation Description.

62 Aziz et al. (2021). Liquid Hydrogen: A Review on Liquefaction, Storage, Transportation, and Safety. Energies, 14(18), 5917.
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3.1.1 Conversion Efficiencies for Hydrogen Production Pathways

For each hydrogen production pathway, the total process efficiency will depend on the specific
generation technologies and their fuel sources, the pressures chosen for compression, the methods
used for storage and transport, and how far the hydrogenmust travel to reach its end use. Efficiencies
and related considerations for electrolysis, biomass gasification, and steammethane reforming of
biogas—the three processes used to produce hydrogen in the Scoping Plan—are discussed below. We
also discuss the possible effects on efficiency of using intermittent renewable electricity to power
electrolysis.

3.1.1.1. Electrolysis

Electrolysis is one of the primary proposedmethods of producing hydrogen in the Scoping Plan and
other proposals across the state. In the near term, electrolysis pathways will use alkaline or proton
exchangemembrane (PEM) electrolyzers to generate hydrogen. Then, unless and until hydrogen
pipeline infrastructure is established in California, it is likely that hydrogen will be trucked to where it
is needed. Pressurized cylinders are a simple, commonly used way to store and transport hydrogen
and are useful for small-to-medium-scale storage. However, the low energy density of gaseous
hydrogen poses an efficiency challenge—with trade-offs required between the amount of compression
(higher compression requires significantly more energy) and the efficiency of transport (the lower the
compression, the lower the energy density, and the more energy required for transport). If hydrogen
does not need to travel far to reach its designated end use, it is likely most efficient for it to be stored
and transported as compressed gas. However, if large volumes of hydrogen need to bemoved, it may
becomemore efficient to transport it as liquid hydrogen, despite the energy intensity of the
liquefaction process.

As shown in Figure 3.1, end-to-end hydrogen production and delivery process efficiency will likely
improve over time with the build-out of dedicated transport infrastructure including pipelines. These
improvements are likely to be modest unless there are additional efficiency improvements in specific
technologies, including electrolysis. Some efficiency estimates suggest that the longer-term scenario
gains in efficiency due to pipeline transport may be offset by losses in efficiency associated with the
need for underground storage. There is significant uncertainty surrounding this comparison, however,
because estimated underground storage efficiencies are still an active area of research. Additionally,
there is very little in-situ data from hydrogen storage in depleted gas fields, which are among the most
likely candidates for bulk hydrogen storage in California. Further confounding factors include the
transport distance and volume of hydrogen required, both of which affect the efficiency of hydrogen
transport and storage. The relative cost of various technologies may also preclude some
higher-efficiency options. Finally, end-use efficiency varies depending on the application, which
influences whether storage is required as well as the required amount of compression.

27 | Green Hydrogen Proposals Across California | PSE Healthy Energy



Figure 3.1: Efficiency of Hydrogen Produced via Electrolysis. Chart a) shows possible efficiencies
achievable in a near-term scenario given a limited buildout of transport and storage infrastructure.
Transport and storage efficiencies are unlikely to simultaneously reach the highest ends of their
respective ranges, as higher transport efficiencies correspond with lower storage efficiencies, and vice
versa, due to the energy required for compression. Chart b) shows updated efficiencies assuming a
more extensive infrastructure build out, which includes the potential for underground storage and
hydrogen transport via dedicated pipelines. Achieving efficiencies in this range would require
significant amounts of dedicated hydrogen infrastructure. Long-term efficiencies may also increase
with electrolyzer technology improvements. (See Section 3.1.1.2 for more on this.) Storage in b)
reaches 100 percent efficiency to reflect that some use cases for hydrogenmay not require it. Storage
in a) and transport in b) include the energy required for compression at hydrogen refueling stations, as
the Scoping Plan primarily uses hydrogen for transportation applications. (See Section 4.1.)
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The final efficiency ranges in Figure 3.1 are largely due to uncertainties inherent in each process step
and how efficiencies from each stepmay chain together for a specific use case. For example,
generating hydrogen and transporting it via a pipeline for immediate use is more efficient than storing
the hydrogen underground before transport. As hydrogen leakage rates are not well characterized,
hydrogen lost to leakage may also be outside of the listed range, depending on production, storage,
and transport methods (See Section 5.2 for more on this.). In the future, the adoption of solid oxide
electrolyzers (which are not yet commercialized) or other future electrolyzer technologies may
increase overall efficiencies. Efficiency improvements may be particularly notable for the longer-term
scenario. However, the improvements will ultimately depend on how quickly electrolyzers are built in
California, when and whether projected future efficiencies are achieved, the cost of more efficient
technologies when compared to the cost of hydrogen, and other related factors. The electrolyzer
efficiencies above also do not reflect hydrogen generated using intermittent renewable energy (as
outlined in the Scoping Plan). We discuss potential impacts of renewable energy operations below.

3.1.1.2 Electrolyzer Operations Using Intermittent Renewable Energy

Solar and wind are intermittent and o�en do not provide constant, steady state power. However,
electrolyzers require a baseline level of power in order to maintain the internal pressure and
temperature needed to operate safely—known as a minimum load requirement. For example, when a
PEM electrolyzer starts up a�er a long idle period, such as overnight when there is no sun, this
minimum load requirement may be set as high as 34 percent of nominal power to ensure the startup
process is not interrupted before the electrolyzer reaches its minimum operating pressure (Lopez et
al., 2023). However, when the electrolyzer is already operating, the minimum load requirement is
much lower—as low as 7.6 percent for a PEM electrolyzer (Lopez et al., 2023). Thus, there can be
efficiency penalties for repeated cold start-ups, which could happen on a daily basis if electrolyzers are
powered by intermittent solar or wind energy.

Electrolyzers can also face performance and equipment concerns from the intermittent operations and
fluctuating currents characteristic of renewable energy (Table 3.2). Turning an electrolyzer on and off
to follow intermittent power generation can, in some cases, cause equipment to degrade faster than it
would with a steady source of power. Changes in weather conditions can also cause the incoming
electric current to fluctuate. For example, the current fluctuates as a solar panel receives different
amounts of sunlight based on the time of day and changes in cloud cover. This can change the voltage,
temperature, gas pressure, and gas purity within an electrolyzer, as well as cause some electrolyzer
technologies to wear out (e.g., degrade) more quickly (Kojima et al., 2023). Pairing solar and wind,
aggregating renewable energy from a wide geographic area, and pairing renewables with storage can
all help smooth out current fluctuations and increase the operating time of a plant (Kojima et al.,
2023). However, this may be difficult to accomplish for facilities using dedicated, off-grid solar power
systems, as proposed in the Scoping Plan. Producing hydrogen from renewable electricity that would
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otherwise be curtailed may be an effective way to reduce input energy costs, but it may lead to higher
electrolyzer inefficiencies.

Table 3.2. Electrolyzer Operations Using Intermittent Renewable Energy. Different electrolyzer
technologies have different potential performance concerns when using intermittent renewables.

Electrolyzer Operations Using Intermittent Renewable Energy

Performance Given Fluctuating
Currents68

Performance Given Intermittent
(On/Off) Operations

Can safely follow power fluctuations if a
protection current is used to prevent
on/off operations

Degradation of catalysts due to reverse
current during on/off operations

Alkaline Water
Electrolysis

Proton Exchange
Membrane (PEM)

Some performance degradation
Degradation only when quickly switching
between on/off (e.g., every 10 minutes)

Solid Oxide
Electrolyzer

Possible degradation depends on operating temperature and heat management

All electrolyzer cells degrade and become less efficient over time. This degradation can be accelerated
by certain characteristics inherent to operating with renewable energy, as described above. The extent
to which renewable-based operations will impact fuel cells also depends on attributes specific to each
technology. Based on current research, PEM cells face the least damage from intermittent operations.
Alkaline electrolysis cells can also maintain performance when power levels fluctuate, provided
intermittency is minimized. Solid oxide electrolyzer cells, which are still under development, currently
degrade quickly during all operations (Ska�e et al., 2022). Further research is needed to develop
cost-effective solutions to cell degradation and performance issues faced by all three technologies
when operating under renewable-energy-focused conditions.

Uncertainties Surrounding the Trade-Offs Between Capital Costs and
Operating Costs When Using Renewables

One potential concern with producing hydrogen from renewable energy operations is that an
intermittent electricity supply will lead to lower operational electrolyzer capacity. Given their high
capital costs, electrolyzers are most economical when operating continuously at or near full

68 Kojima et al. (2023). Influence of Renewable Energy Power Fluctuations on Water Electrolysis for Green
Hydrogen Production. International Journal of Hydrogen Energy. Volume 48, Issue 12.

30 | Green Hydrogen Proposals Across California | PSE Healthy Energy

https://doi.org/10.1016/j.ijhydene.2022.11.018
https://doi.org/10.1016/j.ijhydene.2022.11.018


capacity—but this requires a constant source of electricity. Californiaʼs solar capacity factor is
around 30 percent (U.S. Energy Information Administration [EIA], 2019a). Pairing electrolyzers with
off-grid solar photovoltaics without dedicated battery storage could potentially increase the cost of
hydrogen. This increase arises because the production volume per plant is decreased compared to
scenarios in which hydrogen is produced using an uninterrupted power source such as the grid.

However, electrolyzer operating costs are dominated by the cost of electricity. Generating hydrogen
with curtailed renewable energy (i.e., excess renewable energy that is generated when renewable
supply outstrips what can be used) may alleviate this concern depending on the price of grid
electricity, the initial cost of capital (which is important for both electrolyzer and solar panel costs),
demand for hydrogen, and various incentives for hydrogen producers. Makhijani and Hersbach
(2024) illustrated that using curtailed electricity more than offsets the lower electrolyzer capacity
factor. Using curtailed electricity to generate hydrogen could also be a way to productively use that
energy rather than simply curtailing it. To do so, however, facilities would need to be optimally
located to take advantage of renewable energy curtailments, because these curtailments occur both
when supply outpaces demand and when supply overwhelms the capacity of local transmission
lines. Further analysis would be needed to determine the operating capacity of electrolyzers
utilizing curtailed renewables. The Scoping Plan suggests that all electrolytic hydrogen will be
produced using off-grid solar, without mentioning the possibility of curtailed renewables.

Critically from an infrastructure perspective, using only renewable energy to generate hydrogen will
require more electrolyzers—and therefore a higher capital cost—to generate the same total quantity
of hydrogen since production facilities can only operate during a portion of each day. Howmany
electrolyzers will be required depends in part on the size of production facilities, their locations, and
whether solar photovoltaic systems are also paired with wind power or energy storage.

3.1.1.3. Biomass Gasification

The production of hydrogen via biomass gasification is another approach being proposed for
hydrogen production, including in the Scoping Plan. The efficiency of this process is determined, in
part, by the gasification agent and the moisture content of each feedstock (Shayan et al., 2018).
Though not included here, the addition of carbon capture and storage (which is proposed in the
Scoping Plan) can also affect process efficiencies.

Efficiency ranges for biomass gasification vary widely in the literature, as seen in Table 3.1 and Figure
3.2. This is likely due to the fact that while gasification itself is a mature technology, biomass
gasification to produce hydrogen is not yet widely deployed (Zhou et al., 2021).
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Figure 3.2: Efficiency of Hydrogen Produced via Biomass Gasification. Efficiency ranges include
both a limited andmore extensive infrastructure build-out. The highest end of the final efficiency
range assumes no storage and dedicated hydrogen pipelines. When stored in compressed gas
cylinders and trucked to final use-site, storage and transport efficiencies are unlikely to reach the
highest end of the above range.

Figure 3.2 shows the efficiency of producing hydrogen via biomass gasification; however, it does not
include the energy required to transport biomass to hydrogen generation facilities. The source of each
feedstock, and thus the transportation requirements to deliver feedstock to a gasification facility, will
also impact the overall efficiency and emissions from its use. Each of the biomass feedstocks outlined
in the Scoping Plan presents distinct challenges andmay require different policy incentives to ensure
that enough feedstock is available for hydrogen production without unintended emissions or equity
consequences. (See Section 4.2.2.1 and Section 6.2.1 for more.)

3.1.1.4. SteamMethane Reforming of Biomethane

Until 2040, the Scoping Plan includes hydrogen generated via steammethane reforming of biogas. The
Plan indicates that this hydrogen is imported from out of state,69 though it is somewhat unclear

69 It is somewhat unclear whether the biomethane used or the hydrogen itself is imported.
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whether the biomethane used or the hydrogen itself is imported. Figure 3.3 outlines hydrogen
production efficiencies assuming the hydrogen is produced in California.

Figure 3.3: Efficiency of Hydrogen Produced via SteamMethane Reforming of Biogas. If hydrogen
is trucked to its final use site, storage and transport efficiencies are unlikely to reach the highest end of
their respective ranges. Efficiencies do not include transport of biogas to the hydrogen generation
facility nor any carbon capture and storage included in the process.

As steammethane reforming of biogas is phased out of the Scoping Plan by 2040, Figure 3.3 does not
include efficiencies for underground storage and pipeline transport. Additionally, the Scoping Plan is
unclear on exactly where the biogas used for steammethane reforming, or the hydrogen produced this
way, is coming from other than that it is being imported. Where and how the biogas for steammethane
reforming is sourcedmay add additional considerations around transport, leakage, and unintended
climate consequences. (See Section 4.2.2.2 for more.)

Regardless of the method used, the overall energy efficiency of hydrogen production depends not only
on the generation, compression, storage, and transport processes described above, but also on the
specific end use for the hydrogen. This is further discussed in Section 3.2.
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3.1.2. Hydrogen Storage and Pipeline Transport Considerations

Hydrogen can be stored as a gas or as a liquid. At smaller scales, gaseous hydrogen can be stored in
cylinders or vessels at a facility, typically at very high pressure. Liquid hydrogen, which is stored at
temperatures below -253˚C, is typically kept in cryogenic storage tanks (DOE, n.d.-b). At large scales,
various forms of underground bulk storage will likely be necessary.

The efficiency of hydrogen storage and transport in California depends on the surrounding
infrastructure. Hydrogen storage efficiencies vary by method, which in some cases may depend on
geography. Hydrogen transport efficiencies depend on both distance andmethod, with pipeline
transport as the most energy efficient. However, building out dedicated hydrogen pipelines is
expensive, and blending hydrogen into the existing natural gas stream carries its own costs,
challenges, and risks. Considerations for both hydrogen storage and transport, with a focus on
pipelines, are discussed below.

3.1.2.1. Bulk Hydrogen Storage

Building out a dedicated “green” hydrogen system in California will require significant amounts of
storage, although the magnitude is highly uncertain. Trucked hydrogen, for example, will require more
dedicated on-site storage relative to supply than a facility supplied by a pipeline, which can inherently
“store” some hydrogen within the pipeline itself.

Proposed formations for large-scale hydrogen storage include aquifers, abandonedmines, depleted
oil and gas fields, rock caverns, and salt caverns (Małachowska et al., 2022). Each of these proposed
options has its own set of efficiency considerations and geographical constraints. Bulk hydrogen
storage in salt caverns has already been demonstrated at a number of sites in the United Kingdom and
the U.S. (Miocic et al., 2023). In general, salt caverns have been identified as one of the most promising
underground geologic formations for hydrogen storage due to high reported efficiencies and expected
long-term structural integrity of the caverns, among other factors (International Energy Agency [IEA],
2019; Małachowska et al., 2022). However, as there is no capacity for underground storage of natural
gas in salt caverns in California, there is likely no capacity for underground storage of hydrogen in salt
caverns either (EIA, n.d.-a).

Other opportunities for underground storage of hydrogen in California are still under investigation.
The California Energy Commission (CEC) has identified knowledge gaps and allocated research
funding to better characterize the economics and technical feasibility of underground hydrogen
storage across the state, with a request for proposals outstanding as of April 2024 (CEC, n.d.). There
has been preliminary research on the potential of using saline aquifers in the Sacramento Basin and
depleted oil and gas fields in both Northern and Southern California (Sekar et al., 2024; Okoroafor et
al., 2022; SoCalGas, 2021a). (Depleted oil and gas reservoirs are the most common underground pore
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space in California, with more than 150,000 abandoned or idle wells as reported in Fischer et al.
(2020).) However, both storage types have technical challenges leading to efficiency concerns. For
example, a study by Zivar et al. (2021) indicated possible efficiency losses due to unrecovered gas and
gas mixing. Gas mixing reduces the purity of the hydrogen when storing it in depleted gas reservoirs or
aquifers. While losses from unrecovered gas can bemitigated by using a lower-cost “cushion gas” such
as CO2, CH4, or nitrogen (N2) to increase the reservoir pressure and boost recovery efficiency, this can
introduce mixing. In some cases, microbial activity can also decrease storage efficiency. For example, a
study by Haddad et al. (2022) indicated that almost 40 percent of hydrogen injected into an aquifer
could transform into hydrogen sulfate, methane, and formate within 90 days because of microbial
activity. It is also worth noting that many of these same formations are under consideration for
geologic CO2 storage, and to our knowledge there is no research on the relative value of using these
sites for either application or the system-wide potential for CO2 and hydrogen storage (Kim et al.,
2022).

Potential risks associated with underground hydrogen storage range from cyclic stress on the storage
facility—which could lead to fault propagation, caprock failure, and well sealing failure—to the
acceleration of microbial growth that might clog pores or produce corrosive by-products (e.g.,
hydrogen sulfide) (Miocic et al., 2023). Across the U.S., others have proposed using existing natural gas
storage facilities (including for gas-hydrogen blends) (Lackey et al., 2023). Yet it is unclear whether the
existing gas infrastructure at these facilities would be subject to accelerated degradation when
exposed to hydrogen. Historic gas leaks from underground natural gas storage, including the
unprecedented Aliso Canyon leak in 2015, highlight the need for proper maintenance, monitoring, and
emergency response procedures for these and other potential underground hydrogen storage sites
(California Public Utilities Commission, n.d.).

Other Hydrogen Carriers

Alternative methods are being explored to more efficiently transport and store hydrogen, although
these were not discussed in depth in any of the California-focused hydrogen plans we reviewed. A
few of these are briefly outlined below.

Ammonia. Liquid ammonia can be used as a chemical carrier for hydrogen70 and has been
considered for long-distance transport (IEA, 2019). Doing so requires reacting hydrogen with
nitrogen to make ammonia (NH3) and then splitting (or ʻcrackingʼ) the hydrogen out again later.
While generating ammonia only increases the energy required to produce hydrogen by 10–12
percent, splitting the hydrogen back out is around 30–60 percent efficient. This means 40–70
percent of the energy is lost just during the ammonia cracking phase (Makhijani and Hersbach, 2024;
Lucentini et al., 2021). The process is also expensive (Wijayanta et al., 2019). Ammonia can also be

70 This is mostly considered for import and export by countries outside of the U.S.
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used directly as fuel. However, doing so generates local pollution (discussed further in Section
6.2.3) and greenhouse gas emissions. In fact, Bertagni et al. (2023) estimate that burning ammonia
to generate electricity would have a higher greenhouse gas emissions intensity than coal, producing
roughly 1,100 grams of carbon dioxide equivalent per kilowatt-hour (gCO2eq per kWh).

Metal Hydrides.While still in the research phase of development, metal hydrides offer a potentially
promising option for stationary storage if research and development can achieve high storage
densities at reasonable pressures and temperatures (Ghorbani et al., 2023). However, hydrides still
face high energy requirements, low volumetric capacity constraints, high weights, and low
reversibility (Tarhan & Çil, 2021).

3.1.2.2. Pipelines

Several existing proposals, including CARBʼs Scoping Plan and the Angeles Link proposed by SoCalGas,
outline the delivery of large volumes of hydrogen via pipelines. As of 2023, California only has about 27
miles of dedicated hydrogen pipelines, clustered in industrial areas (Cerniauskas et al., 2023). The lack
of infrastructure for hydrogenmeans that California would likely have to rely on blending hydrogen
into existing gas transmission and distribution pipelines—of which there are more than 100,000 miles
spread throughout the state—if it were to try to transport hydrogen via pipeline in the near term
(California Public Utilities Commission, n.d.-a). However, dedicated hydrogen pipelines would likely be
needed to meet proposed hydrogen demand in the long term andmay improve safety risks compared
to blending (discussed further below). There are significant unknowns related to the magnitude of
pipeline infrastructure buildout that would be required to meet statewide hydrogen targets, due in
large part to uncertainties about where the hydrogen would be produced. Hydrogen transmission in
pipelines, whether blended or stand-alone, also raises concerns related to safety, cost, and
deployment timelines.

Using Existing Pipeline Infrastructure (Blending). Several California utilities are proposing to blend
hydrogen with gas in existing pipelines to deliver to buildings, the power sector, and other end users.
Pacific Gas and Electric (PG&E) is partnering with the city of Lodi, the Northern California Power
Agency, and others on the Hydrogen to Infinity project. This project is a hydrogen gas transmission
facility that will test hydrogen production, transport, and storage as well as provide a blend of
hydrogen and gas for combustion at a power plant in Lodi (PG&E, n.d.). San Diego Gas and Electric
(SDG&E) has proposed a hydrogen blending project at the University of California, San Diego to study
the impacts of up to 20 percent hydrogen blending on gas distribution infrastructure (SDG&E, 2022).
SoCalGas is testing the use of this blend for gas-based home appliances such as heaters and stoves
(SoCalGas, 2021b; SoCalGas, n.d.-a). The Scoping Plan also relies on blending hydrogen into all
existing gas pipelines at a rate of 20 percent by volume (seven percent by energy) by 2040 (CARB,
2022d).
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Blending hydrogen with natural gas requires higher flow rates and higher pressures to deliver the
same amount of energy, due to the hydrogen's lower energy density. The increased pressure
requirements heighten the risk of gas leakage throughout the gas transmission and distribution
system. Initial studies suggest that hydrogen leaks through polymer pipes at a rate seven times higher
than natural gas, through joints at roughly a factor of four higher, and altogether that
hydrogen-natural gas blends substantially increase total gas leakage rates from pipelines (Penchev et
al., 2022).

Transporting hydrogen in steel pipelines also increases the risk of pipeline embrittlement due to
hydrogen adsorption, which makes the metal more susceptible to cracking or breaking. This could
lead to higher gas leakage rates over time, alongside safety risks (Energy Transitions Commission,
2021). The Hydrogen Blending Impact Study, commissioned by the California Public Utilities
Commission, found that hydrogen-gas blends with more than five percent hydrogen by volume
increased the risk of steel pipeline embrittlement and the associated leakage rates compared to pure
methane (Penchev et al., 2022). Some studies have suggested that blends of up to 20 percent hydrogen
by volume can operate without issue. However, the impacts of higher concentrations of hydrogen are
still uncertain, as are the abilities of end-use appliances or industrial applications to operate at higher
blends (Staffell et al., 2019). In contrast, some pipeline operators have indicated that significant
investments would be required to upgrade natural gas pipelines to operate safely with 20 percent
hydrogen blends (Martin, 2023). Significant retrofits may be required for pipelines transporting even
moderate fuel blends, while full replacements may be required for pipelines that are planned to
transport higher fractions of up to 100 percent hydrogen. Despite these issues, the Scoping Plan
assumes no additional pipeline maintenance or upgrade costs when blending hydrogen with natural
gas at 20 percent volume.

Another proposal under preliminary consideration is to institute hydrogen de-blending. This process
would mix hydrogen into existing gas systems and then apply technologies such as electrochemical
hydrogen separation and purification to 1) reduce the hydrogen concentration in gas blends passing
through sensitive infrastructure, and 2) separate out the hydrogen for end use.71 The California Energy
Commissionʼs Gas Research and Development Program is currently considering hydrogen de-blending
as one of its primary research objectives in its proposed 2024-2025 budget plan (CEC, 2023a).

Building New Pipeline Infrastructure. In the long term, California will likely need to build out
pipeline capacity to meet the proposed levels of hydrogen demand and avoid the safety risks of using
hydrogen in infrastructure not designed for it (Khan et al., 2021; Cerniauskas et al., 2023). Initial
estimates suggest that hydrogen transmission pipelines will be somewhat more expensive than

71 It is unclear what the intended end use for this hydrogen would be, although the dra� proposal includes a
figure indicating power plants, industry, transportation, and buildings would all be potential candidates. This
last application, if pursued, would stand in contrast to most other plans in California, and raises significant
additional concerns related to feasibility, cost, and safety.
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natural gas transmission pipelines, due in part to more stringent design requirements to mitigate leaks
fromwelds, valves, and other components (Khan et al., 2021).

Based on the Scoping Plan, California will need to transport 0.06 EJ of hydrogen to end users in 2030,
ramping up to 0.23 EJ in 2045 (meeting nearly nine percent of total energy demand). Other
organizationsʼ forecasts vary significantly. In SoCalGas territory alone, the preliminary assessment
projects that 2045 demandmay reach 1.9–6 million tons per year of hydrogen, which is equivalent to
0.27–0.86 EJ (SoCalGas, 2024). The magnitude of the required pipeline buildout is therefore very
difficult to estimate due to several significant uncertainties, including the total final demand, which
sectors will require hydrogen, and where and how hydrogen will be produced. For example, hydrogen
derived from biofuels would require very different transportation infrastructure if produced in
distributed locations near biomass sources, compared to centralizing biomass residues by truck
transport at a few larger hydrogen production facilities. Highlighting this uncertainty, the proposed
Angeles Link pipeline, intended to supply hydrogen to Los Angeles, has explored sourcing hydrogen
from locations ranging from the Central Valley, more than 200 miles away in Blythe on the Arizona
border, and even from Utah (SoCalGas, 2022b). (See Section 7 for more details on Angeles Link.)

As described above, California currently has less than 30miles of hydrogen pipelines. The U.S. as a
whole has roughly 1,550 miles of hydrogen pipelines, mostly in the Gulf Coast (Khan et al., 2021).
Hydrogen flows more easily through pipelines than natural gas but is less energy dense, leading to an
estimatedmaximum energy flow of 88 percent compared to natural gas in a pipeline (Khan et al.,
2021). However, achieving these flow rates requires much higher pressure, resulting in the need for
more energy and cost to compress the gas as well as triggering additional safety and leakage concerns,
as noted previously.

Barring major protests, lawsuits, or other challenges, the permitting process for pipelines is expected
to take 2.5–4 years to get to the construction phase (Cerniauskas et al., 2023). However, given the
novelty of hydrogen pipeline siting in California—and the well-known challenges and delays
frequently faced by energy infrastructure proposals statewide—pipeline permitting may well take
longer. In addition, the significant uncertainty associated with supply and o�akers (utilities,
companies, or other entities that agree to buy hydrogen) seems likely to extend hydrogen pipeline
development timelines further (California Council on Science and Technology, 2023). For example, the
Angeles Link pipeline, which was first proposed in February 2022, still has no agreed-upon hydrogen
supply nor route more than two years later (SoCalGas, 2022c). Adding on additional years for
construction, the State is likely many years away from having any dedicated “green” hydrogen
transmission pipelines. This raises numerous questions related to the security of supply. For example,
if Los Angeles converts its power plants to run on hydrogen beginning in 2029 as proposed, will this
hydrogen have to be delivered on trucks? Does this introduce price volatility risks? What happens if
storage is limited? Moreover, there are significant stranded asset risks with pipeline buildout. Building
a pipeline without dedicated o�akers risks investing billions of dollars in what might be a stranded
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asset, but even with dedicated o�akers there are uncertainties related to building the infrastructure
within the currently proposed timelines.

3.2 Energy Efficiency of Hydrogen Use

Today, hydrogen is predominantly used in crude oil refining, ammonia production, andmethanol
production (EIA, 2019b). However, climate and energy planners across California are now considering
hydrogen for a range of applications, including transportation and long-duration energy storage. The
energy efficiency of each of these uses depends on the application itself and should be evaluated in
comparison to possible alternatives. A few of these end uses are discussed below. The potential
climate impacts of these pathways and pathway trade-offs are discussed in Section 5.

3.2.1. Hydrogen in the Power Sector

There are numerous different proposed plans for using hydrogen in Californiaʼs power sector,
depending on the stakeholder. For example, many California utilities, including LADWP, SoCalGas,
SDG&E, and PG&E, are proposing to blend hydrogen and natural gas or burn hydrogen directly in
electric power plants to replace existing gas-fired electricity generation (LADWP, 2022a; SoCalGas,
n.d.-b; SDG&E, n.d.-b; PG&E, n.d.). At the State level, CARBʼs Scoping Plan proposes to meet all
electricity demand without burning hydrogen in power plants for everyday power needs. However, the
Plan does rely on the build-out of hydrogen-burning plants to provide emergency backup and to meet
resource adequacy requirements. This would, of course, inherently require some amount of hydrogen,
but this amount is not estimated in the Scoping Plan.

3.2.1.1. Using Hydrogen to Generate Electricity

While demonstration projects have shown that existing natural gas plants can burn low-level blends of
hydrogen and natural gas, hydrogen is not a drop-in replacement for natural gas in existing
infrastructure (EPRI, 2023; Larson, 2023). The different chemical properties of hydrogen require some
operational changes; for instance, the system needs to be fedmore fuel per minute because hydrogen
is less energy dense than natural gas (Wilkes et al., 2022). It can also lead to operational instabilities,
including potential flashback (where the ignition flame blows backwards), potential blow out (where
the ignition flame goes out), and component damage frommechanical and heat stress (Cecere et al.,
2023). Additionally, hydrogen blending in existing systems can reduce combustion efficiency, change
cooling requirements, and lead to an increase in NOx emissions that must be managed (Wilkes et al.,
2022; Cecere et al., 2023). Using hydrogen in existing gas combustion systems would require either
significant retrofits, including for safety and leak detection systems, or full infrastructure replacement.
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Combustion turbines designed to burn 100 percent hydrogen have not fully entered the commercial
phase, but estimates of current technologies suggest they are roughly 40 percent efficient at
converting hydrogen to electricity (Nature Research CustomMedia and Kawasaki, 2022).

Hydrogen fuel cells can also be used to provide electric power, as SDG&E is proposing to do with an
electrolyzer and fuel cell combination at its microgrid in Borrego Springs (SDG&E, n.d.-a). Depending
on the particular technology chosen, fuel cells are 40–60 percent efficient, with alkaline, PEM, and
solid oxide fuel cells at the higher (60 percent) end of that range (DOE, 2015). (Other fuel cell types
include phosphoric acid andmolten carbonate, which are roughly 40 and 50 percent efficient,
respectively (DOE, 2015).)

3.2.1.2. Using Hydrogen to Store Electricity

Hydrogen is also under consideration as a means of storing electricity, much like a battery. This
approach would use renewable electricity to produce hydrogen and then store that hydrogen to be
converted back to electricity when needed. This is the plan for the electrolyzer and fuel-cell
combination at Borrego Springs. In this case, SDG&E plans to use local solar to produce hydrogen,
store it in tanks at the facility, and then use fuel cells to convert it back to electricity as needed (SDG&E,
n.d.-a).

Okoroafor et al. (2022) evaluated Californiaʼs potential for generating hydrogen from curtailed
renewables and storing it in depleted gas fields before converting it back to electricity. Assuming
hydrogen generation occurred near storage sites, they estimated amaximum
power-to-hydrogen-to-power roundtrip efficiency of 36 percent (Okoroafor et al., 2022). However, their
estimates are based on a 64 percent efficiency for converting hydrogen back to electricity, using GEʼs
9HA combined cycle turbine. Notably, this turbine currently does not support more than a 50 percent
hydrogen blend (GE Vernova, n.d.). More research is likely needed to determine these efficiencies
under real-world scenarios.

3.2.1.3. Battery Storage as an Alternative to Hydrogen in the Power Sector

The electricity used to produce hydrogen via electrolysis could also be used directly or stored in
batteries for later use. In Figure 3.4, we compare the full energy losses associated with electrolytic
hydrogen production and reconversion back to electricity with an alternative case, in which electricity
is stored in either lithium-ion batteries (for short-term storage) or iron-air batteries (for long-term
storage). While significantly more efficient than either hydrogen option, lithium-ion batteries are not
currently economical for long-duration energy storage on the grid. However, with stakeholders in
California considering hydrogen for use in peaker plants, which are typically only activated during
peak demand, storage comparisons are worthwhile for grid planning purposes.
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Figure 3.4: Comparison of Electricity-to-Storage-to-Electricity Efficiencies for Hydrogen,
Lithium-Ion, and Iron-Air Batteries. In each instance, efficiencies are calculated as starting and
ending with electricity. For hydrogen, the production efficiency range covers both levels of
infrastructure build out depicted in Figure 3.1.

In Figure 3.4, we adopt Kawasaki Heavy Industries (n.d.) hydrogen turbine combustion efficiency of
roughly 40 percent and a fuel cell efficiency of 40–60 percent, as established in the literature (Jamal et
al., 2023; DOE, 2015). Using the electricity-to-stored-hydrogen efficiency of 37–82 percent as outlined
in Figure 3.1, this gives a total efficiency of roughly 15–50 percent using fuel cells and of roughly 15–35
percent via combustion for electrical energy stored as hydrogen and then converted back to electricity.
While the technology is not commercially operational, efficiency estimates for a reversible solid oxide
fuel cell system operating in 2030 are as high as 52 percent (Glenk and Reichelstein, 2022).

In contrast, existing battery storage options may bemore efficient. Lithium-ion batteries are between
78–95 percent efficient, depending on factors such as the specific battery chemistry in use (e.g.,
lithium cobalt oxide, lithium-iron phosphate, etc.); temperature; operating requirements (e.g., rate of
charge or discharge); battery state-of-health (e.g., how old and degraded it is); and the battery
management system (Qian, 2011; Lin et al., 2023; Chen et al., 2020; EIA, 2021; NREL, 2022). In electric
grid applications, these batteries are typically used for shorter storage durations (roughly 2–6 hours),
due in large part to current market forces. Other technologies are currently in various stages of
development to provide longer-duration energy storage (e.g., daily, multi-day, or seasonal). For
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example, iron-air batteries (which are just entering the commercial phase) are marketed for 100-hour
storage applications (Form Energy, n.d.). These batteries have poor energy density, so they are meant
for stationary applications, but use relatively low-cost, non-toxic materials. Their round-trip efficiency
is much lower than lithium-ion battery chemistries (estimates range from approximately 40–46
percent) (Wilson, 2022; Go et al., 2023). This is on par with hydrogen fuel cells but more efficient than
hydrogen combustion, although research is being undertaken to bring iron-air battery efficiency to
above 60 percent (Fraunhofer Institute for Environmental, Safety and Energy Technology, 2024).

The comparison of energy storage, hydrogen fuel cell, and hydrogen combustion technologies can be
overly simplistic without acknowledging that their varying characteristics make each onemore or less
suitable for different grid applications. Additionally, each technology may operate most efficiently and
cost-effectively whenmeeting multiple grid needs at once. In many cases, a battery or a fuel cell may
not be optimally utilized if used as a one-for-one replacement of todayʼs natural gas plants. For one,
the need for a dispatchable supply of electricity is changing as California adds both renewable energy
and flexible demand (e.g., electric vehicles, smart thermostats) to the grid. For example, Californiaʼs
aging natural gas steam plants (including some of LADWPʼs plants) ramp up very slowly and run for
long periods of time, and this lack of flexibility means they do not pair well with intermittent
renewables. It may be better to replace these plants with a more flexible technology—which means
batteries and fuel cells may actually perform better than the plant they are replacing at meeting
specific needs as the grid continues to evolve. Second, energy storage can provide many services
beyond electricity supply. Energy storageʼs ability to manage a surplus of daytime solar (i.e., by
charging) and to reduce the need for distribution or transmission upgrades, among other applications,
means that it may provide significant value above and beyond replacing a natural gas plantʼs services,
and should be valued accordingly. And finally, even if one were to try to replace a gas plant
one-for-one, it may be best to do so with amix of technologies. Examples include: using demand
response to address rare very high peak demand days; using lithium-ion batteries for short-duration
peak supply needs; and using long-duration energy storage or hydrogen fuel cells to managemulti-day
or seasonal variations in renewable energy supply. Combining technologies to replace a single gas
plant is typically referred to as a “virtual power plant.” This approachmay bemore cost-effective at
replacing, for example, LADWPʼs natural gas power plants, rather than simply swapping out all of the
existing natural gas turbines with hydrogen combustion turbines. Using a mix of technologies may also
provide more environmental health benefits than hydrogen combustion, which we discuss in Section
6.1.

3.2.2. Hydrogen in the Residential and Commercial Sectors

By and large, proposed hydrogen use in Californiaʼs residential and commercial sectors primarily
involves blending hydrogen gas into the existing natural gas system. This strategy and its implications
are discussed below. We also compare this decarbonization strategy to directly electrifying end-use in
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the residential and commercial sectors, with a focus on the alternative approach of using heat pumps
to meet space heating needs.

3.2.2.1 Hydrogen Blended into Gas Distribution Pipelines

As mentioned previously, SoCalGas, SDG&E, and PG&E are all proposing to blend hydrogen into
existing natural gas pipelines in pursuit of decarbonizing the gas system (SoCalGas, n.d.-c; SDG&E,
n.d.-b; PG&E, n.d.). The Scoping Plan also intends for utilities to blend renewable hydrogen into
natural gas pipelines serving buildings and industry (at seven percent of energy, which is roughly 20
percent by volume). In 2023, the residential and commercial sectors (namely, buildings) were
responsible for 23 and 13 percent of the Stateʼs natural gas consumption, respectively; 31 percent was
consumed in the industrial sector (EIA, n.d.-b). In Californiaʼs residential and commercial sectors,
natural gas is primarily used for space and water heating (Itron, Inc., 2006; South Coast Air Quality
Management District, 2016). Based on data from the U.S. Energy Information Administration, natural
gas is the primary source of space heating in 64 percent of households in California and an estimated
54 percent of heated commercial buildings in the Pacific census region (EIA, 2022, 2024).72

Themain technologies used for natural gas-based heating are furnaces and boilers. Of the homes and
buildings that use gas as their main source of space heating, roughly 88 percent of homes in California
and 13 percent of commercial buildings in the Pacific region rely on furnaces, which are 59–98.5
percent efficient depending on their age (EIA, 2024). Almost half of commercial buildings that use gas
as their main source of space heating use boilers (EIA, 2022). An Energy Star-certified gas boiler has a
minimum efficiency of 90 percent, though the efficiency could bemuch lower for older systems (DOE,
n.d.-c).

The impact of hydrogen blends on the efficiency of this heating equipment is still uncertain. A 2022
study on space and water heating equipment funded by a group of gas distribution companies
suggestedminimal efficiency impacts from hydrogen blends up to 30 percent (Glanville et al., 2022).
However, a 2022 study from the California Public Utilities Commission highlighted operational and
safety concerns, including impacts on household appliances, from blending hydrogen into the gas
system at more than five percent (Penchev et al., 2022). (For more on this, see Section 3.1.2.2 above
on pipeline blending.)

3.2.2.2 Heat Pumps as an Alternative to Hydrogen-Gas Blends for Decarbonized Heating

Numerous independent studies have concluded that using hydrogen instead of gas for space or hot
water heating is overall less efficient (andmore expensive) than direct electrification alternatives such
as heat pumps, given the losses inherent in generating, transporting, and using hydrogen (Rosenow,

72 These data report commercial building information by region, rather than state. California is included within
the Pacific census region.
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2022; Makhijani and Hersbach, 2024). Air source heat pumps can provide two to three times more heat
energy than they consume in electrical energy, giving them comparable efficiencies of 200 to 300
percent (ENERGY STAR, n.d.). A review of 32 studies suggests that heating a home with hydrogen would
require roughly five times the amount of energy required for a heat pump to heat the same space,
even assuming an 80 percent electrolysis efficiency (Rosenow, 2022). These findings are higher than
our electrolysis efficiency estimates in this report but may be in line with future efficiencies achieved
using solid oxide electrolysis cells. The IEA Global Hydrogen Review (2023) also reaffirms that
electrifying heating with heat pumps and district heating is more efficient than heating buildings with
hydrogen.

In an effort to decarbonize residential and commercial heating, the Scoping Plan directs the
deployment of six million electric heat pumps and three million all-electric and electric-ready homes
by 2030 (CARB, 2022d). However, only an estimated 600,000 homes in California had heat pumps as of
2021 (Janusch, 2022). There are roughly 13.2 million occupied homes in California, roughly 2.7 million
of which use electricity and 8.4 million of which use natural gas for home heating (EIA, 2024). Some of
these six million new heat pumps will go to new construction and some to replace electric baseboard
heating systems (which are generally less efficient, andmore expensive, than natural gas systems)
(CEC, 2022a). So under the Scoping Plan, a significant number of homes will likely remain reliant on
the existing natural gas system. For residential and commercial buildings still connected to the gas
system, the blending of hydrogen into gas pipelines discussed above would reduce greenhouse gas
emissions by a maximum of seven percent (see Section 5). But replacing gas for home heating with
heat pumps, and using renewable electricity to directly power them instead of producing hydrogen,
would reduce greenhouse gas emissions by a factor of five (Makhijani and Hersbach, 2024).

3.2.3 Hydrogen in the Transportation Sector

Roughly half of Californiaʼs greenhouse gas emissions are from transportation, andmany
decarbonization pathways proposed for this sector rely heavily on hydrogen. This is due in part to
potential challenges with electrifying medium- and heavy-duty transport (CEC, 2019). For example, the
Scoping Plan assumes that nearly two-thirds of the total 2045 hydrogen supply will be used by
medium- and heavy-duty vehicles. It also assumes that by 2035, freight and passenger rail will rely
primarily on hydrogen fuel cell technology. Additionally, the Scoping Plan assumed that by 2045, 25
percent of ocean-going vessels will use hydrogen fuel cell technology, and 20 percent of aviation fuel
demand will be met by either hydrogen or batteries. (See Section 4.1 for more on the Scoping Planʼs
hydrogen-based transportation assumptions.)

Port authorities throughout California are also moving to incorporate hydrogen. In 2023, the Ports of
Los Angeles and Long Beach partnered to develop hydrogen fueling stations, mobile hydrogen fueling
trucks, hydrogen fuel cell cargo handling equipment, and ultimately, to support the buildout of
heavy-duty hydrogen fuel cell trucks (Port of Los Angeles, 2023). These ports are partnering with
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ARCHES and their work is supported by DOE hydrogen hub funds (Office of Governor Gavin Newsom.,
2023). The Port of San Diego is also exploring the potential of using hydrogen to achieve the
zero-emission heavy-duty cargo truck goals outlined in its Maritime Clean Air Strategy (Port of San
Diego, 2022).

Fuel cells, rather than combustion, are expected to dominate hydrogen use in the transportation
sector. Hydrogen fuel cells have a global efficiency of 40–60 percent, depending on technology (IEA,
2019; DOE, 2015). This is significantly more efficient than gasoline-powered internal combustion
engines, which are roughly 12–30 percent efficient, and slightly more efficient than diesel engines,
which are around 28–42 percent efficient (DOE, n.d.-d; Albatayneh et al., 2020). In the following
subsection we explore hydrogen fuel cell use in passenger vehicles, heavy-duty trucks, trains, and
boats.

3.2.3.1 Hydrogen for Passenger Vehicles

Californians are predominantly adopting electric cars (relying on batteries) to replace their
gasoline-powered cars, and none of the plans or proposals outlined above focus on hydrogen for use
in passenger (or “light duty”) vehicles (California Natural Resources Agency, n.d.).73 However, the
overall efficiency of hydrogen fuel cell vehicles and battery-electric vehicles may still be worth noting.
Argonne National Laboratories suggests a 62 percent average drive cycle efficiency for the Toyota
Mirai, a hydrogen fuel cell electric vehicle (Lohse-Busch et al., 2020). (This efficiency is likely higher
than the fuel cell efficiency cited above because the Mirai also has a battery and uses regenerative
braking.) However, a study commissioned by Volkswagen suggests the overall efficiency of hydrogen
fuel cell cars could bemuch lower—on the order of 25–35 percent when including hydrogen
production, compression, and transport (Volkswagen, 2020).

For battery-electric cars, the overall efficiency is 60-90 percent, depending on electricity line loss,
battery efficiency, and whether regenerative braking is used (DOE, n.d.-d). In California, the amount of
electricity lost during transmission and distribution is roughly six percent.74 Electric vehicle battery
capacity and efficiency decrease over time as batteries degrade. While fuel cells also degrade and lose
efficiency over time, their working lifespan for this application is longer than batteries (De Wolf and
Smeers, 2023). Battery electric vehicles are therefore expected to require 2–3 times less renewable
electricity to operate than hydrogen fuel cell vehicles. However, the relative environmental impacts of
the materials used in batteries as compared to fuel cells, over the full lifetime of the car (including any
replacements), should also be considered when comparing these alternatives.

74 Calculated from the EIA California State Energy Profile. (U.S. Energy Information Administration (n.d.). March
11, 2024. California State Energy Profile. Table 10.).

73 The Scoping Plan, for example, projects that only three percent of light-duty vehicle energy demand will be
met with hydrogen in 2045.
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3.2.3.2 Hydrogen for Heavy-Duty Trucks

In California, fuel cells are being consideredmore seriously for medium- and heavy-duty trucking. Fuel
cells may bemore practical in some of these applications because hydrogen fuel cell powertrains can
offer longer ranges at lighter weights than their existing battery electric counterparts (Umicore, 2022).
Hydrogen fuel cell vehicles also have faster refueling times—refueling takes 10-15 minutes for
medium- and heavy-duty trucks with large tanks (DOE, n.d.-e). For comparison, battery electric trucks
can take roughly 10 hours to charge with an AC charger or two hours with a DC fast charger (Volvo
Trucks, 2021). This makes hydrogen fuel cell trucks a potentially attractive option for trucks used for
multiple shi�s during a single day, though further research is warranted given the dearth of data on
fuel cell trucks.

For fuel cell electric vehicles, fuel efficiencies of 11–15 miles/kg H2 and 4.79–11 miles/kg H2have been
reported for medium-heavy and heavy-duty trucks, respectively. However, CARBʼs Vision 2050 model
projects these efficiencies to increase to 16.4–21 miles/kg H2and 5.1–16.1 miles/kg H2 (Forrest et al.,
2020). A hydrogen fuel cell truck currently on the road in Europe has a fuel tank storage capacity of 31
kg H2 and reports an all-electric range of 400 kilometers (roughly 250 miles) (Hyundai, n.d.).

For battery electric vehicles, fuel efficiencies of 1–1.93 kWh/mile and 1.97–2.47 kWh/mile have been
reported for medium-heavy and heavy-duty trucks, respectively. CARB projects these to increase to
1.62–2.09 kWh/mile and 2.11–6.61 kWh/mile by 2050 (Forrest et al., 2020). In 2020, the range for these
trucks was reported as roughly 170 miles (with battery capacities up to 324 kWh and 435 kWh for
medium- and heavy-duty, respectively)(Forrest et al., 2020). Light-duty trucks had reported ranges of
up to 300 miles (Forrest et al., 2020). While not yet on the road, Tesla has advertised the release of a
heavy-duty semi-truck with a fuel efficiency of around 2 kWh/mile, an estimated range of 500 miles,
and that can charge up to 70 percent in 30 minutes with fast charging (Tesla, Inc., n.d.; Kane, 2022).
Without efficiency improvements in either battery chemistries or truck designs, increasing the capacity
of these batteries could lead to higher weight, which may lower the truckʼs fuel efficiency. However,
efficiency improvements and faster charging times are an active area of research.

Despite their increased weight, battery electric trucks are more efficient than their hydrogen
counterparts. The relative efficiency of an electric truckʼs drivetrain is approximately 85 percent
compared to 50 percent for fuel-cell trucks (Gray et al., 2022). However, if we consider the initial
conversion efficiency of electrolytic hydrogen production from renewable electricity (assuming an
average conversion efficiency of roughly 60 percent (see Figure 3.1), then the total relative efficiency
of fuel cell trucks is only about 30 percent.

Battery electric vehicles may be better suited than hydrogen fuel cell options for replacing light-duty
trucks, particularly at shorter distances and for trucks able to charge overnight. However, for medium-
and heavy-duty trucks, hydrogen fuel cells could be a reasonable option given considerations such as
truck weights and fueling times. An analysis by Forrest et al. (2020) concluded that the ability of
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battery electric options to replace fossil-fuel models of medium- and heavy-duty trucks in California is
limited by battery capacities and charging rates, while fuel cell electric trucks are limited by their
efficiencies, tank size, and the availability of hydrogen refueling infrastructure. This indicates that the
efficiency of battery or fuel cell options will ultimately depend on necessary travel distances, truck
payload and cargo weights, truck schedules, charging infrastructure availability, and similar
factors—as well as future technology improvements.

3.2.3.3 Hydrogen for Trains

Hydrogen fuel cells have also been studied for use in trains, and California plans to convert certain
intercity rail lines to hydrogen (Fakhreddine et al., 2023; California Department of Transportation,
2022). Using methods outlined by Washing and Pulugurtha (2015), we estimate the efficiency of trains
powered by electrolytic hydrogen fuel cells to be roughly 20–50 percent. This compares to an
efficiency of roughly 65 percent for electrified trains that run using a connected catenary system,
though this external power system requires more associated infrastructure than on-board fuel
configurations. Electrified trains that rely on on-board batteries are currently usedmostly for shorter
distances, due to similar challenges around charging times and vehicle weight as faced by large trucks
(Ghaviha et al., 2019).

A recent study out of Germany, however, determined that hydrogen trains were up to 80 percent more
expensive than full electric or battery hybrid options (Ministry of Transportation of
Baden-Württemberg, 2022). While the use of hydrogen for trains required little to no change in rail
infrastructure, the limited availability of “green” hydrogen and low efficiencies were both cited as
issues with the use of hydrogen for this application (Collins, 2022). The Baden-Württemberg state in
Germany has been operating a hydrogen rail line for a year, but now plans to switch to more
economical electric options (Collins, 2022; RailTech, 2023).

3.2.3.4 Hydrogen for Boats

Combined battery and hydrogen fuel cell systems have also been tested for ocean-going vessels, with
overall (combined battery and fuel cell) efficiencies around 60 percent (EO Dev, n.d.). In at least one
case, a PEM fuel cell supplied most of the power, with batteries providing energy for peak usage. In
2016, Sandia National Laboratories modeled a high-speed ferry powered by hydrogen fuel cells, which
achieved an optimal fuel cell efficiency of 53.3 percent (Pratt and Klebanoff, 2016).

Scripps Institution of Oceanography (Scripps) in San Diego is also developing a hybrid hydrogen
research vessel, alongside Sandia National Laboratories and Glosten (Reed et al., 2022). The vessel is
designed to use liquid hydrogen to meet most of its energy needs, with diesel generators supplying
additional power when necessary (Scripps, 2021). Research is also ongoing for other paired hydrogen
fuel cell and battery power systems for ocean-going vessels (Wang, Z. et al., 2022).
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Transportation Fueling Infrastructure

Adopting hydrogen in the transportation sector will require the build-out of refueling infrastructure
across the state. Depending on the application, the extent of this infrastructure investment may be
constrained or widespread. For example, port-related hydrogen refueling infrastructure would be
relatively limited to the areas near existing ports, and heavy-duty truck refueling infrastructure
would likely be focused near major highways and transit routes. Light-duty vehicle refueling
infrastructure, on the other hand, would require muchmore widespread deployment. These
potential investments raise various trade-offs in planning considerations. For example, a lack of
fueling infrastructure is likely to inhibit the adoption of hydrogen transportation—no truck driver
would want to get stranded without fuel. However, over-building such infrastructure early, without a
guaranteed demand, risks that the infrastructure will be underused and become a stranded asset.
This has already occurred in California: Shell Global recently announced the closure of its existing
light-duty vehicle hydrogen fueling stations and canceled its proposed expansion due to lack of
demand (Martin, 2024). The stranded infrastructure risk is higher for technologies where there are
clear alternatives, such as electric vehicles, than for applications that have fewer competitive
alternatives for decarbonization.

Uncertainty in decarbonization pathways raises a few additional risks. For example, the Scoping
Plan assumes that vehicle miles traveled, per capita, will fall by 25 percent below 2019 levels by
2030, and 30 percent below 2019 levels by 2045. However, between 2010 and 2022 (the most recent
year data are available), per capita vehicle miles traveled increased by four percent, and total vehicle
miles traveled increased by nine percent (California Department of Transportation, 2023). The
uncertainty of whether sustained reductions in vehicle miles traveled can be achieved—and the
compounding uncertainty of whether remaining miles will be powered by electricity or
hydrogen—increases the risk of fueling infrastructure investments becoming a stranded asset.

An additional concern related to hydrogen transportation fueling infrastructure is the risk that it will
propagate existing inequities at the locations of existing infrastructure. Currently, the stateʼs existing
ports are located near the stateʼs most disadvantaged communities and vehicle pollution
disproportionately impacts the stateʼs low-income communities and communities of color
(California Office of Environmental Health Hazard Assessment [OEHHA], 2023; Reichmuth, 2019).
Displacing gasoline and diesel use with hydrogen (or battery electric vehicles) holds the potential to
greatly improve the public health impacts of transportation across the state. Replacing gas stations
would also have public health benefits, assuming the sites are remediated properly. However,
hydrogen infrastructure introduces new safety risks, as described previously. If hydrogen fueling
infrastructure is deployed near highways and ports, the same communities that were living next to
fossil fuel transportation infrastructure will face safety risks associated with hydrogen infrastructure.
As such, deployment of such infrastructure should be conducted in partnership with affected
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communities and any emergency-response plans should be tailored to reach those communities
(e.g., developed with community partners and available in the appropriate language).

3.2.4 Hydrogen in Industrial Processes

Some industrial processes, like cement production, rely on high temperatures that electricity alone
cannot generate efficiently. Such high-heat processes are difficult to electrify, and hydrogen offers a
promising replacement for fossil fuels in these industries. The Scoping Plan directs hydrogen use for
100 percent of process heat by 2045 for the pulp and paper industries, as well as chemicals and allied
products (the latter being those made throughmostly chemical processes).75 The Scoping Plan also
stipulates that dedicated hydrogen pipelines would be built in the 2030s to serve some industrial
clusters, recognizing the potential for hydrogen to replace fossil fuels in some industrial processes.

Oil refining operations, one of the largest sources of industrial emissions in California, already use
hydrogen. Notably, it is used as part of the refining process rather than to provide process heat and is
currently primarily produced from natural gas. However, as the state moves towards zero emissions,
this sector will likely shrink, requiring less hydrogen (and reducing greenhouse gas emissions overall)
(Energy and Environmental Economics, Inc., 2024).

While these industrial processes lack a direct electrification comparison, as previously discussed,
hydrogen is not a one-to-one replacement fuel in all industrial applications that currently use natural
gas. System retrofits would be required for any significant hydrogen blending in numerous industrial
applications, since control systems and other components of current gas turbines, engines, boilers,
and other gas combustion systems were not designed for hydrogen or hydrogen blends (IEA, 2019).

Water Used During Hydrogen Production

Producing hydrogen requires water, some of which is consumed during electrolysis or gasification
and some of which can be recycled. The exact amounts of water necessary depend on the different
technologies used both for hydrogen production (e.g., electrolysis, gasification) and hydrogen plant
cooling, as well as the scale of production.

Electrolysis, regardless of specific electrolyzer technology, uses electricity to generate hydrogen by
splitting water. Water consumption estimates for electrolyzers vary widely, ranging from roughly
2.4–8 gallons (9–30 kg) per kg of hydrogen (Han and Elgowainy, 2017; DeSantis et al., 2020;
Elgowainy et al., 2016; IRENA, 2020; Mehmenti et al., 2018; Makhijani and Hersbach, 2024). This

75 However, CARBʼs Scoping Plan data also shows the continued use of natural gas for process heat in these same
industries in 2045.
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broad range reflects, in part, the difference in water needs between various electrolyzer and cooling
technologies and howwater consumption is defined. At a basic chemical level, 2.4 gallons (9 kg) of
water are needed to produce 1 kg of hydrogen. However, most electrolyzers require pure, deionized
water to operate efficiently and avoid membrane degradation (El-Shafie, 2023). The need to filter
and purify the water before it is used results in some water being rejected during the purification
process. In some estimates, such as those underlying the hydrogenmodule of Argonne National
Laboratoryʼs Greenhouse Gases, Regulated Emissions, and Energy use in Transportation (GREET)
model, this rejected water is not considered in the water consumption factor (Elgowainy et al.,
2016). Some electrolysis systems also use water for cooling. This can lead to additional water losses
through evaporation, since electrolysis generates waste heat during hydrogen production unless
electrolyzer cells are operated at or under a specific voltage (and practically speaking, operations
occur above this cutoff) (Simon et al., 2010; Harrison et al., 2010).

The above estimates do not include the water required to produce the electricity used for
electrolysis. If the hydrogen plant relies on dedicated solar, the water intensity of its power source is
small. However, this number increases significantly if the plant is drawing power from the electric
grid. While not explored here, estimates for the water intensity of hydrogen given various electric
grid mixes and decarbonization scenarios are investigated by Grubert (2023). The above estimates
also do not consider how the hydrogenmay be further converted or used. For example, using
hydrogen in combined cycle power plants would require additional water for cooling.

Biomass gasification requires water for both the gasification process and for cooling. However, for
the purposes of assessing water usage, cooling water that is not lost to evaporation and process
water that is sent to wastewater treatment are not considered to be consumed. The entire process
uses an estimated 80.6 gallons (305.5 kilograms) of water per kg of hydrogen, which includes the
water that is not consumed during the process (Mann and Steward, n.d.). Of this, 1.3–1.7 gallons are
consumed during gasification and roughly 1.9–2 gallons are consumed via evaporation during
cooling. This means that, excluding the water sent back for wastewater treatment or recycled during
cooling, a total of 3.2–3.7 gallons (12–14 kg) of water are consumed for each kg of hydrogen
produced. Although only a fraction of the water is consumed by the process, biomass gasification
still requires that the full amount be available.

These estimates do not include water that may be required by the addition of carbon capture and
storage (CCS), or the water required to grow, transport, and prepare the biomass used in the
process. Given the water necessary to grow biomass feedstocks, bioenergy with carbon capture and
storage (BECCS) has potentially the highest water footprint of current carbon capture technologies
(Rosa et al., 2020). Using waste biomass can reduce the additive water requirements associated with
using biomass to produce hydrogen. But much like understanding the water intensity of the
electricity used for electrolysis, it is critical to consider the potential full water impacts of hydrogen
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production that uses biomass as a feedstock.

Scaling up water consumption for hydrogen based on the Scoping Plan requires assumptions
around which technologies will be used and at what scales. Assuming 2.4–8 gal/kg H2 for electrolysis
and 3.2–3.7 gal/kg H2 for biomass gasification, hydrogen production in California would consume
roughly 5.2–12.4 billion gallons (approximately 16–38 thousand acre-feet) of water annually by 2045.
This assumes that the state produces 0.23 EJ of hydrogen in 2045, including 0.148 EJ from
electrolysis and 0.083 EJ from biomass gasification, as outlined in the Scoping Planʼs hydrogen
supply targets. This does not account for water that is used but not consumed during the process,
such as cooling water that does not evaporate or water sent to wastewater treatment. This also only
considers the immediate conversion to hydrogen, and not any additional water inputs that may be
specific to different hydrogen end-uses.

For context, thermoelectric power plants such as gas, biomass, and Californiaʼs sole nuclear
generator consumed roughly 24 billion gallons of water to produce almost 111,000 gigawatt-hours
(0.34 EJ) of electricity in 2015 (Dieter et al., 2018). We estimate that hydrogen production in 2045
would require 22–52 percent of this water volume while generating a bit more than half (roughly 68
percent) the amount of energy. This means producing hydrogen with dedicated off-grid resources
would use half, or less, the amount of water Californiaʼs thermoelectric generators did in 2015 to
generate well over half the amount of energy.

Our estimates for the annual water consumption California needs to produce hydrogen in line with
Scoping Plan targets are roughly comparable to the State's freshwater consumption for crude oil
refining in 2012, which was an estimated 4.4–11.4 billion gallons (Sun et al., 2018; EIA, n.d.-c).
However, this is dwarfed by the Stateʼs water consumption for combined oil and gas extraction and
refining operations, which was an estimated 280 billion gallons each year between 2018 and 2021,
according to analyses by nonprofits FracTracker (Ferrar, 2021) and California Water Watch (2021).

None of these are one-to-one comparisons, though. Hydrogen in the Scoping Plan is intended for
use in transportation more than electricity generation. And petroleum products that result from oil
and gas operations have a wider variety of uses than hydrogen, such as industrial feedstock, making
it difficult to compare by energy content.

In addition to total water consumption, it may be at least as important to consider the local water
source and availability of this supply for proposed hydrogen production facilities. While California
historically cycles between drought and flood, climate change is driving a downward shi� in
California's water availability overall. The State estimates a reduction of up to 10 percent in its water
supply by 2040, which equates to the loss of roughly 2–3 billion gallons (approximately 6–9 million
acre-feet) of water (California Natural Resources Agency, 2022). And this loss in supply is not uniform
throughout the state. For example, extreme drought conditions in recent decades have led to an
accelerating rate of groundwater loss in the Central Valley (Liu et al., 2022). An analysis by the State
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Water Board (2019a) identified 21 “critically overdra�ed” groundwater basins (out of 94 priority
basins), the bulk of which were concentrated in the Central Valley. As of February 2024, six of these
also have inadequate Groundwater Sustainability Plans. In 2022, the Metropolitan Water District of
Southern California—which supplements the water supply of a combined 26 cities and public water
agencies that serve 19 million people—even instituted water restrictions, citing a lack of adequate
water from the Sierra Nevada (Beumont, 2022). The LADWP is a member of this water district, and a
portion of SoCalGasʼs service territory overlaps with it (Metropolitan Water District of Southern
California, 2024; SoCalGas, n.d.-d). These constraints on water supply will be important to consider
if SoCalGasʼ Angeles Link project pursues hydrogen generation in the Central Valley, which is
currently under consideration. Angeles Link is also considering sources in various desert regions in
California, which are also likely to face water supply constraints.

In addition to water supply, the right and cost to use water should also be considered. Water rights
are prioritized by age of claim, with the oldest right holders given precedent. Water permits for
surface and groundwater water diversions are administered by the State Water Resources Control
Board. During extreme drought conditions, however, regulators have curtailed water use even to
those with water rights. Additionally, in the absence of a fixed contract, water prices can vary widely
(Aquaoso, 2021).

Overall, this suggests possible energy security concerns for operations that depend heavily on water.
It also indicates that hydrogen production facilities should carefully consider both current and
future local water concerns before breaking ground, including availability, competing local
demands, seasonal variation, and potential shi�s in future supply. While 5.2–12.4 billion gallons of
water annually for hydrogen does not appear significant compared to some of Californiaʼs other
freshwater uses, it could become problematic if generation facilities are not sited with water in
mind.

4. CARB Scoping Plan: Hydrogen Energy Requirements and
Compounding Interactionswith DAC andCCS

Many California planners are considering the role of green hydrogen in decarbonization efforts. The
CARB Scoping Plan provides the most comprehensive scenario for hydrogen deployment
economy-wide over the coming decades. In this section, we use the energy efficiency values for
hydrogen production and use described in Section 3 to estimate the energy demands required to
meet hydrogen deployment goals in the Scoping Plan as well as to calculate the rate of annual average
renewable energy deployment that this demand would entail. The energy inputs for hydrogen
production in the Scoping Plan are considered to be “off-grid.” However, here we add these inputs to
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the total renewable energy requirements projected by the Scoping Plan to decarbonize the stateʼs
energy systems. This allows us to better understand the total renewable energy deployment that may
be required statewide. Finally, we also look at the energy requirements for carbon capture and storage
as well as direct air capture of CO2—technologies that, like hydrogen, are omitted from the Scoping
Planʼs energy modeling. This analysis helps to better understand how these demands may compound
and affect total renewable energy requirements and deployment speeds.

4.1 Summary of CARB Scoping Plan Hydrogen Energy Requirements

The 2022 CARB Scoping Plan is the third update to CARBʼs original Scoping Plan of 2008 and the most
up-to-date California state roadmap for achieving sector-by-sector carbon neutrality by 2045. One of
the main goals of the current Scoping Plan (compared to previous iterations) is to develop a longer
20-year pathway informed by robust science and centered around equity, as required by Governor
Newsomʼs Executive Order No. 16-22 (2022).

The California 2030 greenhouse gas targets, as defined in statute by AB 32, include all in-state
greenhouse gas emissions plus those associated with imported power. By moving to a framework of
carbon neutrality by 2045 as directed in The California Climate Crisis Act (AB 1279, 2022), this Scoping
Plan is expanded to include all sources and sinks, including natural and working lands, direct air
capture (DAC), and other biological andmechanical carbon sequestration processes that are included
in the Intergovernmental Panel on Climate Change Sixth Assessment Report (CARB, 2022d, Figure 1-5).

Four separate scenarios were considered in the Scoping Plan for each of the AB 32 Greenhouse Gas
Inventory and natural and working lands sectors. The final Scoping Plan scenario integrates actions
across the AB 32 Greenhouse Gas Inventory and natural and working lands by choosing one of four
alternative scenarios for each of these two broad sectors. All scenarios were compared to a reference
scenario that assumes no change beyond the existing policies already in place to achieve the 2030
target of reducing greenhouse gas emissions to 40 percent below 1990 levels, and no new actions in
the natural and working lands sector.

The stated aim of the final Scoping Plan scenario is to achieve the AB 1279 targets of achieving carbon
neutrality and of reducing greenhouse gas emissions to 85 percent below 1990 levels by 2045 through
a technologically feasible, cost-effective, and equity-focused path. The hydrogen requirements in the
Scoping Plan scenario can be summarized as follows:76

● 45 percent of heavy-duty trucks, 20 percent of buses, and 15 percent of medium-duty vehicles
use hydrogen fuel cell electric technology by 2045;

76 Table 2-1 in Scoping Plan Report and E3ʼs Scoping Plan PATHWAYS Model Outputs
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● 20 percent of the aviation fuel demand in 2045 is met by hydrogen (fuel cells) and electricity
(batteries), split equally;

● 25 percent of ocean-going vessels use hydrogen fuel cell electric technology by 2045;

● 100 percent of passenger and freight locomotive sales are zero emission by 2030 and 2035
respectively, relying primarily on hydrogen fuel cell technology;

● Hydrogen is used for 25 percent of process heat by 2035 and 100 percent by 2045 in the
chemicals, pulp and paper, and allied products industries;

● Renewable (“green”) hydrogen is blended in gas pipelines, ramping up linearly from zero
percent energy in 2030 to seven percent energy (~20 percent by volume) in 2040 and remaining
constant at seven percent energy therea�er. Dedicated hydrogen pipelines are expected to be
constructed in the 2030s to serve certain industrial clusters.

The projected hydrogen energy demand by sector is shown in Figure 4.1 below.

Figure 4.1: Hydrogen Energy Requirements by Sector. Projected hydrogen fuel energy demand by
sector under the Scoping Plan. Hydrogen requirements are given in exajoules (EJ).
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Figure 4.2: Hydrogen Energy Requirements for the Transportation Sector. Projected hydrogen fuel
energy requirements for transportation sub-sectors under the Scoping Plan. Hydrogen requirements
are given in exajoules (EJ).

The transportation sector's projected hydrogen energy demand under the Scoping Plan is by far the
greatest: the 2045 hydrogen-fuel energy demand in the transportation sector is 10 times greater than
in the industrial sector, which, in turn, is 10 times greater than in any of the other sectors. The total
projected energy demand for hydrogen fuel in 2045 is 0.23 EJ (~1.9 million metric tons). This is roughly
1,700 times the current hydrogen supply in California. Nearly 90 percent of the hydrogen energy
demand (0.2 EJ) is projected to be in the transportation sector, nearly two thirds of which will come
from heavy-duty trucking (Figure 4.2).

4.2 Hydrogen Production Under the Scoping Plan

4.2.1 Renewables Capacity Expansion Required to Meet Scoping Plan Targets

The Scoping Plan proposes that roughly two-thirds of the total 2045 hydrogen supply is produced via
electrolysis. We estimate that this portion of the hydrogen supply would require about 23–26 GW of
additional “off-grid” solar capacity by 2045 that is otherwise not included in the Scoping Planʼs
projected renewable energy needs (CARB, 2022d, Appendix H). Figure 4.3 shows the projected
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cumulative renewable resource build-out under the Scoping Plan, inclusive of this dedicated off-grid
solar needed for hydrogen production by electrolysis.

Figure 4.3: Projected Renewable Resource Build Under the Scoping Plan Scenario. This graph
shows the additional dedicated off-grid solar needed to meet hydrogen production requirements with
electrolysis.

The rest of the hydrogen supply under the Scoping Plan would be produced through steammethane
reforming of biomethane and biomass gasification with carbon capture and sequestration. However,
there is a high degree of uncertainty around the climate, land use, and environmental justice impacts
of using biomass and biomethane for hydrogen production—see Sections 5.2 and 6.2 below for more
details. There is also uncertainty about the scalability of biomass and biomethane to produce this
quantity of hydrogen, as we discuss below.

4.2.2 Biofuel Capacity Expansion Required to Meet Scoping Plan Targets

The Scoping Plan proposes that between 36 and 73 percent of California's hydrogen supply will be
produced using biofuels, which would require significant growth in biomass and biogas supply and
hydrogen production capacity. This is first driven by steammethane reforming of biogas, which starts
at 68 percent of the hydrogen supply in 2023 then tapers off to zero by 2040. Hydrogen produced with
biomass begins in 2028, ramps up to 53 percent of supply in 2035, and decreases to 36 percent in 2045.
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The Scoping Plan relies on an in-state supply of biomass for gasification, paired with carbon
sequestration, to produce hydrogen. In contrast, hydrogen produced from biogas via steammethane
reforming is assumed to be imported from out of state. Sourcing for these potential biofuel supplies is
addressed in the following subsections.

4.2.2.1 Biomass Gasification with CCS

The Scoping Plan assumes that urban, agricultural, and forestry management residues (biomass that
currently exists mostly as a waste byproduct) will serve as a feedstock for hydrogen production. The
Scoping Plan estimates that California will have 5.3 and 8.1 million bone dry tons77 per year of
agricultural residues, urban wood waste, and biomass from forest management activities available at
an appropriate cost for hydrogen production in 2030 and 2045, respectively (Figure 4.4). These
sources are expected to supplement biomass currently used for electricity generation. The Scoping
Plan estimates that biomass will supply the same amount of electricity in 2045 as in 2023, suggesting
this existing biomass supply is unavailable for diversion to biofuels.

77 A bone dry ton refers to one ton of biomass with zero percent moisture content.
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Figure 4.4: Estimated Mobilizable Biomass Feedstocks. The amount of agricultural residues, forest
residues (not including mill residues), and urban wood waste used for electricity generation at
biomass power plants in 2022. (Le�) The amount of those same biomass feedstocks that the Scoping
Plan estimates will be available at a reasonable cost for new energy applications such as hydrogen
production in 2030 and 2045, respectively. (Middle and Right) The only change between the Scoping
Plan estimates for 2030 and 2045 is the amount of mobilizable urban wood waste.

The Scoping Plan indicates that biomass will supply 0.028 EJ of hydrogen in 2030 and 0.083 in 2045. If
5.3 million bone dry tons of biomass are available in 2030, as suggested in the Scoping Plan, California
should have enough biomass to produce this hydrogen in 2030 (Figure 4.5). However, our calculations
suggest that the 8.1 million bone dry tons available in 2045 may not be sufficient to generate the
hydrogen supplied from biomass gasification as outlined for that year. Even if gasification plants,
storage, and transport methods all operated at the highest ends of their respective efficiency ranges,
California may not reach this target without more biomass or significant efficiency improvements.78

78 We suspect our estimate is lower than the Scoping Plan because the latter only accounted for the efficiency of
the biomass-to-hydrogen process (excluding related process efficiencies for compression, transport, and
storage) and used the heating value of wood fuel to represent the energy content of all biomass sources. In
contrast, our analysis included the aforementioned related processes and used the heating values of each
proposed fuel type, which are lower than wood, for the associated volume of fuel.
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Figure 4.5: Projected and Estimated Hydrogen Supply from Biomass Feedstocks. Higher and lower
estimates use the high and low ends of the hydrogen production efficiency estimates from Figure 3.2,
and were derived using the mobilizable biomass breakdowns provided by the Scoping Plan as seen in
Figure 4.4. Energy estimates were calculated using higher heating values for each biomass source
provided by the Pacific Northwest National Laboratoryʼs H2 Tools (2019) fuel heating calculator.

Lawrence Livermore National Laboratory (LLNL) suggests that California has extensive biomass
potential, estimating 28.8 and 32million tons per year of urban, agricultural, and forestry
management residues in 2025 and 2045, respectively (Baker et al., 2020). However, it is not clear how
much of this biomass could actually be available for hydrogen, as LLNL does not account for existing
or preferential uses of these residues. LLNL also considers different economic constraints in its
estimation of available forest management residues compared to CARBʼs Scoping Plan. Electric power
plants in California accepted roughly 3.7 million tons of biomass residue in 2022, with roughly 893,000
tons from agriculture, 895,000 tons from urban waste, and 868,000 tons from forestry management
(the remaining 1.1 million tons were frommill residues, which are not included as an option in the
Scoping Plan) (CalRecycle, 2023a, 2024). With the exception of forestry residues, these numbers are
lower than previous years. CalRecycle partially attributes this decline to less expensive sources of
power, which makes it less profitable to use biomass to generate electricity (CalRecycle, 2023a). Taken
together, this suggests that while California may have extensive biomass resource potential, there may
not be a coherent system or market setup for collecting, transporting, and processing it all to generate
hydrogen without cannibalizing existing or preferential biomass uses. Given the uncertainties
surrounding the availability of biomass for hydrogen production, we explore what it would take to
instead provide all of Californiaʼs hydrogen supply with solar in Section 4.2.3.
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Additionally, unless biomass gasification facilities are located only where the appropriate biomass
feedstocks are abundant, making use of Californiaʼs existing biomass resources will require
transporting them throughout the state.79 Transporting this biomass will have energy, emissions, and
cost implications. Policies to support the use of any of these waste streams would need to ensure they
do not create unintended negative outcomes, such as inadvertently increasing emissions and local
traffic pollution in already overburdened communities.

Californiaʼs Biomass Feedstocks

The Scoping Plan focuses on a fewmajor biomass feedstocks for hydrogen production. Each
feedstock is located in a different region of the state andmay face challenges for scaling up
collection and transport.

Agricultural Residues. LLNL estimates that California will have 12.7 million bone dry tons of
agricultural biomass available annually in 2045. In its Scoping Plan, CARB similarly estimates that 10
million bone dry tons of agricultural residues from orchards, vineyards, fields, and seed crops in
California will exist, but that only around 3.6 million bone dry tons of it will be available at a
reasonable cost for hydrogen production each year. However, this does not account for the energy
required to transport this biomass to a hydrogen production facility or the energy required to
sequester the captured CO2. Additionally, agricultural residues are concentrated in the Central
Valley, a region already overburdened by pollution and facing water constraints.

Forest-Derived Residues. LLNL estimates that there will be 24 million bone dry tons of
forest-related biomass available each year between 2025 and 2045, with 15 million of this from
forest management activities (Baker et al., 2020). This biomass will be concentrated in rural areas of
Northern California and its availability will depend on whether the state has the funding required
for, or creates profitable markets around, wildfire fuels management. While some forest residues are
already used to generate energy or as feedstock for landscaping products, a significant portion of
them are currently either burned or le� to decompose. For the past several years, CalFire has offered
grants to stimulate more productive use of forest residues and project grantees from 2022 are
expected to addmore than 1.1 million tons of biomass processing capacity per year (CalFire, 2023).
The 2023 solicitation also includes $5 million to support transporting forest biomass to processing
facilities. But some of this residue is already spoken for. While the number of electricity-generating
biomass facilities has declined over the last decade, for those still operating, an increasing fraction
of their biomass has come from forest and sawmill residues (CalRecycle, 2023a).

For its part, CARB estimates that approximately 1.6 million bone dry tons per year of forest-derived
residues will be available for hydrogen. This is a small fraction of LLNL̓s estimate because CARB only

79 This large-scale truck transport of biomass would also have cost, air pollution, and CO2 emissions implications.
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accounts for residues that can cost-effectively generate hydrogen at carbon prices between $50 and
$200 per metric ton. However, even the availability of this lower estimate relies on policy that makes
collecting and transporting this biomass profitable.

UrbanWoodWaste. In 2021, California sent roughly 5.4 million tons of urban wood waste to
landfills (CalRecycle, 2022). The Scoping Plan estimates that less than 0.25 million bone dry tons of
this waste will be available for hydrogen production in 2030, but roughly 2.9 million tons will be
available by 2045.80 This is a significant scale up for a biomass source that is spread throughout the
state and faces significant challenges to collection and use. California is already not on track to meet
existing municipal solid waste reduction goals that could help make urban wood waste available.
CalRecycle reports that total organic waste sent to landfills dropped by twomillion tons annually
between 2014 and 2021, and that Organics Grant Program projects awarded between 2021 and 2023
should eliminate a further 15.5 million tons over 10 years (CalRecycle, 2023b, 2023c). However, these
reductions represent only around 13 percent of the 27 million tons that would need to be diverted to
meet the Stateʼs 2025 goal of reducing organic waste sent to landfills 75 percent below 2014 levels
(CalRecycle, 2020).

While CalRecycle estimates that roughly five million tons of landfill biomass could instead be used to
generate electricity, the amount of urban biomass being sent to power plants in California has
declined from around 1.8 million tons in 2015 to around 900,000 tons in 2022 (CalRecycle, 2020;
CalRecycle, n.d.; California Compost Coalition, 2023). This is largely because other sources of energy
are less expensive, such as wind and solar. This suggests that diverting landfill biomass for hydrogen
production will require new incentives (CalRecycle, 2020). The largest markets for urban wood waste
are currently as feedstock for biomass power plants, mulch, or compost. However, CalRecycle would
prefer that, where possible, urban wood waste is directly reused or used to create particle board and
plywood (CalRecycle, n.d.-a). An uptake in these more desirable options could limit the available
capacity for hydrogen production.

4.2.2.2 SteamMethane Reforming of Biomethane

Biomass gasification with CCS is projected to meet hydrogen demand only to the extent permitted by
feedstock availability. The remaining hydrogen demand in the Scoping Plan Scenario is met with a mix
of electrolysis production (as discussed above) and steammethane reformation (SMR) of biomethane
through 2040, a�er which the SMR production path is retired. SMR hydrogen produced from biogas is
assumed to be imported and therefore not utilizing available in-state biogas feedstocks.

80 This includes non-forest branches and stumps, clean dimensional lumber, engineered wood, pallets/crates
from construction and demolition (C&D) sites, and other recyclable woods. It excludes treated/painted/stained
wood from C&D sites, which require special handling, and non-forest prunings and trimmings smaller than 4
inches in diameter.
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Biogas feedstocks considered in the Scoping Plan include landfills, wastewater treatment facilities,
landfill-diverted organic waste, and dairy manure digesters. This biogas is used to produce
biomethane, which is then used in the transportation sector for vehicles running on compressed
natural gas and in pipeline blending with natural gas. The use of biomethane in transportation is
projected to decrease over time, allowing its diversion to pipeline blending or as feedstock for
hydrogen production post-2025 (CARB, 2022d, Appendix H, Table H-13).

While the Scoping Plan states that biogas for hydrogen production will be imported, it does not state
where it would come from. In the box below, we outline the various in-state sources of biogas on the
contingency that a reliable import source cannot be secured.

Californiaʼs Biomethane Feedstocks

The combined in-state biomethane supply from all sources (landfill gas, wastewater treatment,
landfill-diverted organic waste digestion, and dairy manure) under the Scoping Plan scenario is
estimated to increase from roughly 26 million MMBtu (onemillion British Thermal Units) in 2020 to
about 91 million MMBtu by 2030, and then decrease slightly to about 82 million MMBtu in 2045
(CARB, 2022d, Appendix H, Table H-13).

Landfill Gas andWastewater Treatment. CARB estimates that approximately 60 million MMBtu of
landfill gas is captured in California at present (Jaffe et al., 2016; CARB, 2016). Of this amount, 20
million MMBtu is used for power generation and the remainder is flared on-site. The Scoping Plan
scenario expects higher percentages of landfill gas to be available for energy applications in the
coming years: an additional 36 million MMBtu available for new energy applications in 2030, and 26
million MMBtu available in 2045. The additional amount decreases over time because of the stateʼs
75 percent organic waste disposal reduction target (SB 1383). Biomethane generated through
anaerobic digestion of sludge at wastewater treatment facilities in California is assumed to grow in
proportion to population growth. An estimated 2.3–2.8 million MMBtu is projected to be available
for new energy applications in 2030–2045 (CARB 2022d, Appendix H).

Landfill-Diverted Organic Waste. The Scoping Plan scenario assumes that the 75 percent organic
waste disposal reduction target is met by 2025. This would require a large jump in capacity to
process landfill-diverted organic waste for energy use (from 0.7 million wet tons in 2020 to 5.5
million wet tons in 2025). Landfill-diverted organic waste is further expected to grow to 5.8 million
wet tons by 2045 as growth in waste generation increases proportionally with population growth
(CARB, 2022d, Appendix H, Table H-34). This means that an estimated 12 to 13 million MMBtu per
year of biomethane from landfill-diverted organic waste is anticipated to be available for new
energy applications in 2025–2045 under the Scoping Plan scenario (CalRecycle, 2020a; 2020b). It is
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assumed that anaerobic digestion yields 2–2.4 MMBtu of biomethane per short wet ton of organic
waste (State Water Board, 2019b; SB 1383, 2020).

Biomethane from Dairies. Projections for biomethane production associated with California
dairies under the Scoping Plan are generated and calibrated based on dairy supply curves from Jaffe
et al. (2016). Under the Scoping Plan scenario, a total of 15 million MMBtu per year is expected to be
available for new energy applications in 2030–2045, compared to less than twomillion MMBtu in
2020 (CARB, 2022d, Appendix H, Figure H-3).

4.2.3 Alternatives to Expanding Biofuel Capacity

In principle, instead of relying on biofuels, all of the hydrogen supply required under the Scoping Plan
by 2045 could be produced by renewable electricity from solar (which the Scoping Plan currently
assumes will be off grid). Using the mean values of the hydrogen production efficiency ranges outlined
in Figure 3.1 (55 and 60 percent), our calculations indicate that relying solely on electrolysis and
off-grid solar to produce hydrogen would require roughly 41–45 GW of dedicated solar to be deployed
by 2045 (Figure 4.6). These calculations depend in part on how hydrogen is transported (e.g., by truck
or pipeline), whether it needs to be stored, and potential losses from leakage. Using the lower end of
this range (41 GW of dedicated solar) would imply that the total solar capacity in California in 2045
would need to be approximately 30 percent higher than projected solar under the Scoping Plan
scenario, and that the overall renewables capacity would have to be about 18 percent higher. To meet
this projected demand, the average annual build rates of renewables would have to double compared
to historic annual build rates (see Section 4.5 below).
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Figure 4.6: Projected 2045 Solar Capacity Required Under the Scoping Plan. Included is the
additional off-grid solar needed to meet the projected 2045 hydrogen production requirements with
electrolysis, as well as an electrolysis-only contingency scenario without the inclusion of biofuels to
meet hydrogen needs.

4.3 Direct Air Capture Energy Inputs in the Scoping Plan

Direct air capture (DAC) of CO2 has received growing interest in recent years as ongoing carbon
emissions threaten to push atmospheric concentrations of CO2 well beyond the levels required to
maintain temperature increases below 1.5˚C or even 2˚C. DAC fits into a broader set of carbon dioxide
removal (CDR) strategies aimed at curbing excess CO2 in the atmosphere, including additional efforts
such as carbon-sequestering landmanagement techniques. Many consider DAC a necessary approach
to mitigating the impacts of greenhouse gas (GHG) emissions and believe that even if GHG emissions
stopped today, CDR technologies will be valuable to draw down atmospheric CO2 concentrations.
Others are concerned about both the potential for a moral hazard in employing DAC—namely, that it
will enable ongoing CO2 emissions and the emissions of associated air pollutants. Additionally, as with
any nascent technology, the potential for unknown public health and safety risks associated with DAC
has raised concerns over the industryʼs growth. In-depth analysis of these issues is beyond the scope
of this report, but we do discuss them in further detail in Section 6.
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In this section we examine the energy inputs required for DAC. While this report focuses primarily on
hydrogen, we include DAC here because 1) the Scoping Plan estimates suggest that it will require a
significant amount of energy to power, and 2) because a siloed analysis of the energy requirements for
hydrogen alone may obscure the potential for competing demands for renewable energy to meet
economy-wide climate goals.

Executive Order B-55-18 (2018), from Governor Jerry Brown, set a goal of achieving California-wide
carbon neutrality by 2045 and net negative emissions therea�er. In 2022, AB 1279 made the 2045
carbon neutrality target binding. Importantly, the goal for emission reductions was set at only 85
percent below 1990 levels. As such, the remaining 15 percent of emissions could be directly captured
using techniques such as carbon capture and storage, or offset with DAC or other carbon removal
technologies. In its Scoping Plan, CARB relies on amix of 1) carbon sequestration in natural and
working lands, 2) DAC, and 3) bioenergy with carbon capture and sequestration to remove 75 million
metric tons (MMT)of CO2e from the atmosphere per year by 2045. However, DAC is relied upon far more
than the other two strategies due to perceived challenges in scaling more sequestration in natural and
working lands. This level of removal (75 MMT CO2e per year) is equivalent to roughly 20 percent of
Californiaʼs total annual GHG emissions today, which totaled 369 MMT CO2e in 2020 (CARB, 2022e). The
Scoping Plan also relies on the capture of another 25 MMT of CO2e per year using carbon capture and
sequestration at facilities such as cement manufacturing and gas plants, which we discuss in Section
4.4.

Energy Requirements for Direct Air Capture

Numerous DAC technologies are under development. Although a few are in the demonstration
phase, DAC companies have only just begun to operate commercially (Galluci, 2023). The costs,
efficiencies, energy inputs, and the likely array of technologies that might be in place by 2045 are
therefore highly uncertain. As an overarching process, DAC typically consists of flowing air over
some kind of sorbent material (either solid or liquid) that captures low-concentration CO2 from the
ambient air. Subsequently, this sorbent releases a concentrated CO2 stream through a process (such
as heating) so that the sorbent can return to its initial state and be reused. In the final stage, this
concentrated CO2 stream is captured and either used for various industrial purposes or is
compressed, transported, and sequestered underground (McQueen et al., 2021). Other processes
are also under development.

These and other proposed DAC processes require significant energy inputs. For example, for many
liquid sorbents, releasing the CO2 requires heating temperatures of 800-900˚C (Climeworks, 2023).
Other technologies require lower-level heat (e.g., Climeworksʼ sorbent releases CO2 at 100˚C).

While technology requirements are still uncertain, we can create an initial estimate using reports
from current technologies. Climeworks, which uses a solid sorbent to adsorb CO2, reports using 400
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kilowatt-hours (kWh) of electrical and 1,600 kWh of thermal energy per ton of CO2 removed (Beuttler
et al., 2019). Assuming that there may be some conversion losses fromwind- and solar-powered
electricity to a steady supply of thermal energy, we apply a five percent loss associated with
converting electricity to high-temperature thermal storage before use (Rissman and Eric, 2023). This
value is somewhat uncertain—if renewable electricity generation is muchmore variable than the
energy input required by DAC, and energy must be stored for a long time, there may bemuch higher
standby energy losses. Nevertheless, we calculate approximately 2,084 kWh of renewable electricity
will be needed for every ton of CO2 captured. This is in line with the lifecycle values used in climate
change Integrated Assessment Models of approximately 2-3 kWh/kg CO2, and a literature summary
finding a range of 150-1,400 kWh electricity and 1,170-2,083 kWh thermal per ton of CO2 captured
(Babacan et al., 2020; Fasihi et al., 2019). This literature summary settled on amodel of 250 kWh
electric and 1,750 kWh thermal. For our purposes, we will use the Climeworks estimates of energy
demand. The transport and storage of CO2 requires additional energy inputs, but these are expected
to bemuch lower than the initial capture process.

We attempted to create a rough estimate of the energy requirements for DAC in 2045, looking at a few
possible targets. Governor Gavin Newsom set a carbon removal target of 20 MMT CO2e by 2030 and 100
MMT CO2e by 2045. The Scoping Plan assumes that 64.4 MMT CO2e per year of carbon removal will
come from DAC in 2045. We note that if we were to assume that 15 percent of 1990 emissions must be
removed using DAC (assuming 85 percent direct emission reductions, as directed by law) this would
also lead to removal of an estimated 64 MMT CO2e in 2045 (CARB, n.d.). Therefore, we ask the question:
howmuch renewable energy would we need to remove 64 MMT CO2e per year from the atmosphere?

The Scoping Plan sets a DAC target of 2.26 MMT CO2 in 2030, growing to 64.4 MMT CO2 in 2045. Using
the values calculated above, we estimate this would use approximately 0.017 EJ of energy in 2030, and
0.48 EJ of energy in 2045. This represents an 18 percent total increase in energy consumption in 2045
compared to the existing sectoral end uses modeled in the Scoping Plan (currently modeled at 2.63
EJ). In other words, 15 percent of Californiaʼs entire energy demand by 2045 would have to go towards
removing Californiaʼs remaining GHG emissions directly from the atmosphere. The Scoping Plan does
not include the energy demand for DAC because it assumes all energy inputs will be “off grid.”
However, the Scoping Plan estimates California would need roughly 64 GW of off-grid solar for DAC in
2045. Assuming the energy demand for DAC is met with solar power at a 30 percent capacity factor, we
calculate DAC would require 2.6 GW of solar in 2030 and 74 GW of solar in 2045.
The calculation above excludes any energy storage (e.g., electric or thermal batteries) that might be
needed to smooth out the variable renewable energy inputs for use in DAC.

The energy demand for DAC could bemet throughmultiple channels. Additionally, there may be
opportunities to use waste heat, solar thermal energy, or geothermal energy to support the high
thermal demand of many of the DAC technologies. A key question for future research is howmuch
waste heat, geothermal energy, or other resources could be dedicated to DAC to mitigate the need to
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build additional solar and wind resources. In addition, these technologies are likely to operate close to
all of the time, not just when wind or solar energy is generated, although this may depend on the
technology type. Finding alternative heat sources to support DAC would therefore also mitigate some
of the need for energy storage for wind and solar energy.

4.4 Carbon Capture and Storage Energy Inputs in the Scoping Plan

In addition to DAC, carbon capture and storage (CCS) at existing carbon-emitting facilities is widely
proposed as a mechanism to reduce carbon emissions and achieve carbon neutrality. The energy
inputs for CCS are typically lower per ton of CO2 captured than for DAC because the emissions streams
have a higher concentration of CO2, making it easier to capture. However, CCS at existing facilities runs
the risk of continuing to propagate, or even increase, the emissions of other health-damaging air
pollutants from the facilities themselves and throughout the lifecycle of input fuels used. For example,
unless stringency of on-site emissions controls is increased, the adoption of CCS technologies at gas
power plants would likely increase the amount of natural gas burned in order to run CCS processes.
This, in turn, would run the risk of increasing on-site health-damaging air pollutant emissions. It would
also risk increasing the total upstream emissions of health-damaging air pollutants and lifecycle
greenhouse gases associated with the production, processing, and transport of natural gas because
total natural gas demand would increase (Michanowicz et al., 2021). The full impacts related to CCS are
beyond the scope of this report. Instead, we focus on the energy requirements of CCS to better
understand how these might combine with DAC and hydrogen production to estimate the total
amount of renewable energy that must be built by 2045.

The Scoping Plan targets the capture and storage of 25 MMT of CO2 emissions by 2045 (above and
beyond DAC), including specifically for gas power plants (16.7 MMT), cement non-energy emissions
(4.2 MMMT), petroleum refining (2.8 MMT), and other industrial energy-use emissions (1.3 MMT). Of
note, the Scoping Plan assumes no CCS will occur at power plants until 2045, and all CCS will be added
at once (CARB, 2022f). This seems unlikely, since such amassive deployment of infrastructure would
necessarily require a ramp-up time to deploy, not only for the CCS systems at the plants themselves,
but also for transporting and storing the carbon. Depending on the application, CCS requires
approximately 2.8–4.1 MJ per metric ton of CO2, accounting for capture and compression but not
transportation and storage energy (Young et al., 2019; Dávila et al., 2023). We estimate this comes to
about 0.08 EJ of energy demand in 2045. It is unclear exactly howmuch of this energy demand is
reflected in the Scoping Plan. The Scoping Plan, which estimates a need for approximately 0.01 EJ of
energy to support CCS at refineries, is unclear about energy demand for other industrial CCS, and
states that the efficiency impacts of CCS at gas power plants are not included. Following similar
calculations as above, we estimate that the energy required to support CCS in 2045 would be the
equivalent of the generation from 12.2 GW of solar. To be conservative, we assume industrial CCS
energy demand is already included in CARBʼs modeled resource build-out, so we include an additional
8 GW of “solar” to support CCS at power plants in 2045. Of course, there is a reasonable probability
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that such energy demand would come from increased gas generation at these power plants, but we
include “solar for CCS” as a proxy for this energy demand.

Proposed CCS and DAC Deployment Rates in the CARB Scoping Plan

Achieving the Scoping Planʼs proposed DAC and CCS goals will require not only the deployment of
sufficient energy resources to power the associated equipment, but also the deployment of DAC and
CCS infrastructure itself. Given the novelty of both technologies, it is not meaningful to compare
future deployment rates to current deployment rates (as we did for energy infrastructure) since both
are in their infancy. Instead, we look at the proposed rate of deployment for each technology in the
Scoping Plan. The total cross-sector CO2 captured by CCS phases in at nearly 5 million metric tons in
2028, ramping quickly to 13.2 million metric tons in 2030, at which point CCS slowly declines to 8.8
million metric tons in 2044, due in part to a decline in total refinery operations and associated CCS
needs. In 2045, CCS volume is expected to nearly triple to 25 million metric tons. This tripling is due
almost entirely to the use of CCS at natural gas power plants. It is unclear how the state plans to
outfit its gas plants and triple its CCS infrastructure within a single year. It appears that this target
may be the result of some artifact of the model—namely, that CCS is introduced in 2045 to meet
end-point carbon emission targets but is otherwise not one of the resources selected by the
RESOLVEmodel used for the Scoping Plan. However, the state would likely need to introduce such
infrastructure in a phased approach rather than a single-year deployment in order to better manage
associated financial, workforce, permitting, safety, and other risks.

DAC is deployed at a muchmore consistent rate from 2030 to 2045. The scale of deployment of
carbon transport and storage infrastructure is likely to mitigate some of the rapid CCS deployment
needs in 2045. However, even when combining all carbon direct removal targets (CCS, DAC, BECCS,
and some additional working lands), the expected deployment of CCS above would entail an
increase in total annual carbon storage requirements by 20 percent in a single year, from 2044 to
2045.

4.5 Cumulative Energy Requirements of Hydrogen, DAC, and CCS

Adding the energy resource requirements for CCS, DAC, and hydrogen production to the proposed
renewable energy additions under the Scoping Plan enables us to see the true scale of renewable
energy deployment required to meet our greenhouse gas targets. We find that adding CCS, DAC, and
hydrogen doubles the renewable energy resources California needs to deploy by 2045, reaching nearly
250 GW of new solar and wind (and significant energy storage as well, although estimating these
values are beyond the scope of this report). This cumulative renewable energy resource build is shown
in Figure 4.7. This total declines slightly if we produce hydrogen in part from biofuels, as proposed in
the Scoping Plan. However, even if biofuels are the source of 36 percent of the hydrogen supply, the
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total renewable energy capacity required increases by three quarters compared to the renewables
currently projected as needed to replace existing economy-wide fossil fuel use.

Figure 4.7. Cumulative Renewable Energy Resource Capacity Added 2023–2045 Including CCS,
DAC, and Hydrogen Requirements.

We also consider a contingency scenario based on California's 2023 IEPR where natural gas used for
electricity production with CCS under the Scoping Plan is replaced by green hydrogen (CEC, 2023b).
The IEPR estimates that approximately 1.8 million metric tons of green hydrogen would be required to
provide the same amount of energy as the natural gas remaining for electricity generation in 2045. The
total solar capacity needed to generate the electricity for producing this hydrogen via electrolysis
(assuming a 30 percent capacity factor) is equivalent to 36 GW.

The total impact of adding DAC, CCS, and hydrogen (including the IEPR contingency) on renewables
build-out by 2045 compared to the Scoping Plan scenario is illustrated in Figure 4.8. Adding CCS, DAC,
and hydrogen nearly doubles the renewable energy resources needed by 2045, reaching nearly 300 GW
of solar and wind. Adding the IEPR contingency increases the renewable energy resource capacity
needed by 2045 to roughly 325 GW.
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Figure 4.8. Renewable Energy Resource Capacity in 2045, Including Hydrogen, CCS, DAC, and
IEPR Contingency Requirements.

Tomeet the Scoping Plan target, we estimate that about 5.5 GW of wind and solar, on average, would
have to be built every year between now and 2045. This exceeds the maximum historic simultaneous
annual build rates of wind, utility solar, and distributed solar combined, which is about 4.1 GW. The
sum of the maximum annual build rates California has achieved for each resource
individually—summing the maximums for the different years in which the most wind, utility solar, and
distributed solar were built, which did not occur at the same time—is 5.8 GW. So the Scoping Plan
average annual build is roughly equivalent to seeing the maximum annual deployment of utility solar,
the maximum annual deployment of distributed solar, and the maximum annual deployment of wind
every year for more than two decades. The average historic annual build over the last ten years has
only been 2.8 GW, meaning California would have to nearly double its average annual rate of
renewable energy construction. To meet the Scoping Plan targets when including both biomass and
solar to produce hydrogen, the solar+wind build rate increases to 6.6 GW a year. If expanding biomass
as a feedstock proves infeasible for hydrogen production, the annual build rate increases to 7.3 GW. If
we include energy for direct air capture and gas power plant CCS as well as hydrogen (assuming all the
energy comes from off-grid solar), then the annual build rate is nearly four times the historic average,
andmore than 2.5 times the maximum historic annual growth in renewables. Adding the IEPR
contingency of replacing natural gas needed for electricity generation in 2045 with green hydrogen
further increases the annual build rate to 4.3 times the historic average, and roughly 3 times the
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maximum historic annual growth in renewables. These annual addition requirements are shown in
Figure 4.9.

Figure 4.9. Historic and Projected Annual Solar+Wind Capacity Build Rates.

It is worth noting that the Scoping Plan also assumes widespread adoption of energy efficiency,
including through electrification (e.g., electric cars are more efficient than gasoline-powered vehicles),
such that economy-wide energy consumption in their model is projected to drop to half of 2023 values
by 2045. If these efficiency savings are not achieved, the resource buildout would have to be even
larger. However, as described in Section 3, the direct use of electricity (or electricity and batteries) is
more efficient than using hydrogen in many cases. If we can reduce the number of resources powered
by hydrogen compared to electricity, the renewable resource build will partially decline. For example,
Makhijani and Hersbach (2024) estimated that heating homes with renewable electricity would use
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one fi�h of the electricity of heating a home with electrolytically-produced hydrogen. Even these
potential savings in the renewable resource build for hydrogen, however, will still be dwarfed by the
amount of renewable resources needed to meet DAC demand.

These estimates have numerous caveats. For example, if waste heat, or direct geothermal heat, can be
used to power DAC, it will reduce the amount of wind or solar that must be built. However, this
calculation does give a general idea of the magnitude of renewable energy buildout required when
incorporating CCS, DAC, and hydrogen to meet Californiaʼs 2045 carbon neutrality goals. We also did
not include any additional energy storage needs. As noted previously (and further discussed in
Section 5), there are going to be trade-offs for whether direct air capture and hydrogen production are
run in response to available wind and solar power—reducing their overall efficiency and increasing the
required facility capacity needed for each—or whether wind and solar are coupled with batteries. The
batteries would ensure a consistent renewable energy supply, but also require significant additional
upfront costs andmaterials. Future research should model the cost trade-offs between these two
approaches.

5. Climate Considerations
5.1 Greenhouse Gas Implications of Hydrogen Use

The production and use of hydrogen holds multiple implications for climate change. Currently, “green”
hydrogen deployment is being proposed across California in order to directly displace fossil fuels, and
therefore displace fossil fuel greenhouse gas emissions. However, the climate benefit of using “green”
hydrogen is not as straightforward as simply calculating the greenhouse gas reductions associated
with the displaced fossil fuels. This is due to a number of considerations, which fall into three broad
categories:

1) Indirect atmospheric climate impacts: Hydrogen is not a greenhouse gas, but it can
indirectly contribute to climate change when leaked into the atmosphere by affecting the
concentration of other greenhouse gases.

2) Production and infrastructure emissions: The energy source (e.g., biogas) used to produce
hydrogen can have a greenhouse gas impact, as can the build-out of associated infrastructure
(e.g., use of cement).

3) Deployment pathways and alternatives: The impacts (both positive and negative) of
hydrogen adoption depend on what energy source it is displacing and what alternatives might
exist for that end-use, as well as alternative applications of the energy used to produce the
hydrogen itself.

We discuss these categories in the California context below.
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5.2 Hydrogenʼs Indirect Climate Impacts

Hydrogen has the potential to leak throughout its production, transport, and use, similar to natural
gas (Penchev et al., 2022; Mejia et al., 2020; Alvarez et al., 2018). Once in the atmosphere, hydrogen is
relatively short-lived compared to greenhouse gases such as CO2 andmethane, with an atmospheric
lifetime of approximately two years (Novelli et al., 1999). In the atmosphere, hydrogen can affect
climate change by 1) increasing the atmospheric lifetime of methane, a potent greenhouse gas; 2)
increasing tropospheric ozone, which also acts as a greenhouse gas; 3) increasing stratospheric water
vapor, which can amplify the greenhouse effect; and 4) having additional aerosol production impacts,
which can positively and negatively affect climate change (Sand et al., 2023). The cumulative effect of
hydrogenʼs atmospheric impacts is still an area of active research. One recent meta-analysis suggested
a 100-year global warming potential (GWP) of 8 (±2) and another aggregation of models estimated 11.6
(±2.8) (Derwent, 2023; Sand et al., 2023). Over a 20-year period, this latter study estimates that
hydrogen has a GWP of 37.3 (±15.1)—namely, that a molecule of H2 has a warming effect in the
atmosphere that is 37.3 times as powerful as CO2.

As a result of these indirect warming impacts, any leakage from hydrogen infrastructure could further
accelerate climate change. Hydrogen leakage rates are also highly uncertain, with limited in situ
measurements. Still, there are reasons to be concerned about the potential for hydrogen leaks to pose
climate risks. First, we know that existing natural gas infrastructure leaks methane (Alvarez et al.,
2018). Given that hydrogen is both the smallest molecule andmust be transported at higher pressure,
it is likely that hydrogen would pose even higher leakage risks—and as noted previously, natural
gas-hydrogen blends have been found to leak at higher rates than pure natural gas (Penchev et al.,
2022). A recent literature review found full value chain estimates of hydrogen leakage ranged from
0.2-20 percent (Esquivel-Elizondo et al., 2023). Ocko et al. (2022) estimated that a 10 percent leakage
rate of “green” hydrogen (i.e., produced from renewables) replacing fossil fuels would actually increase
the climate impact by approximately 74 percent over the near term (0–5 years). More recently, Sun et
al. (2024) found that a 10 percent leakage rate would reduce the 20-year climate benefit of replacing
fossil fuels with “green” hydrogen by roughly 25 percent. Bertagni et al. (2022) found that “green”
hydrogen leakage rates over nine percent would increase atmospheric concentrations of methane,
even when the hydrogen is used to displace fossil fuels, and that lower leakage rates still undermine
the climate benefits of replacing fossil fuels with hydrogen. Moreover, all of these findings rely on the
assumption that the hydrogen in question is truly green—that is, that it has no lifecycle GHG emissions.
However, there are numerous approaches to defining green or clean hydrogen including, for example,
how the federal government defines “clean” for its 45V Hydrogen Tax Credit. How policymakers define
“green” hydrogen will have long-lasting implications for its climate impacts. These considerations are
detailed in the box at the end of this subsection.

The Scoping Plan includes hydrogen produced from both biofuels and renewables. The methane
leakage rates associated with proposed biofuel feedstocks are uncertain. However, it is likely that
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biogas would leak from production and transportation infrastructure much like natural gas—where
methane leakage is known to occur throughout the gas infrastructure. This could make biogas-based
hydrogenmore similar to blue hydrogen (i.e., produced from natural gas with carbon capture and
sequestration) than green. Ocko et al. (2022) found that if three percent of methane is leaked during
blue hydrogen production and use81 then switching from fossil fuels to blue hydrogen would not yield
any climate benefit for more than 25 years. Bertagni et al. (2022) estimate that a two percent methane
leakage rate would actually mean switching to blue hydrogen would increase overall methane
emissions.

Biofuels are sometimes considered climate neutral due to the fact that they o�en rely on biomass
feedstocks that have absorbed CO2 from the atmosphere. In the Scoping Plan, biomass gasification is
coupled with CCS with the goal of achieving negative carbon emissions. But these assumptions must
be made with caution: carbon re-released in the form of methane is significantly more potent that any
CO2 removed from the atmosphere (by a factor of 83 on a 20-year timescale according to IPCC (2021)),
and biogas produced from non-natural sources such as waste streams cannot necessarily be
considered carbon-neutral.

It should also be noted that like all energy resources, any infrastructure associated with hydrogen will
have its own climate footprint. This footprint is due to the energy required to produce input materials
and direct greenhouse gas emissions frommaterial production processes (e.g., from cement).
Estimating hydrogen's climate footprint falls beyond the scope of this report, but measures can be
taken (e.g., electrifying equipment; incorporating captured CO2 into cement) to reduce some of these
potential impacts.

In spite of the uncertainties surrounding hydrogenʼs indirect climate impact, one general finding is
clear: hydrogen leakage should beminimized to ensure the climate benefits of any proposed hydrogen
use. Given the lack of data on hydrogen leakage, increased data collection andmonitoring is required
before hydrogen adoption can be assumed to benefit Californiaʼs climate goals to the degree projected
in current climate plans. Similarly, before using biogas and biofuels as a feedstock for hydrogen
production, increasedmeasurement and data collection of lifecycle greenhouse gas emissions is
needed. In particular, more information is needed to determine the climate footprint of methane
leakage from biogas production and use and to identify opportunities to mitigate any leaks.

Clean Hydrogen: Principles for Achieving GHG Reductions

Green hydrogen is, by definition, hydrogen produced by renewable energy. Unfortunately,
determining what counts as renewable is a harder question than it appears at face value. How to
ensure that using renewable energy for hydrogen does not inadvertently increase greenhouse gas

81 This is only slightly higher than estimates by Alvarez (2018), which provides a leakage estimate of 2.3 percent of
natural gas gross withdrawals or 2.9 percent of natural gas by end use.
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emissions in another part of the energy system is also important to address.

The answers to these questions can be roughly grouped into two sets of concerns. The first
question—what is renewable?—applies in particular to biofuel resources such as landfill gas, crop
waste, urban organic waste, dairy farmmethane, and so forth. There is no consensus on how to
calculate the greenhouse gas footprint of these resources, nor on howmuch of a greenhouse gas
footprint should render any source as non-renewable. For example, how do we address methane
leakage associated with landfill gas or dairy methane? Many of these values are poorly characterized
due to both lack of study and the wide range of material variability in constituent feedstocks, even
within the same class (e.g., agricultural residues).

The second question is whether the hydrogen is produced directly from renewable energy, or
whether the energy is considered renewable because of the purchase of renewable energy credits or
greenhouse gas (GHG) offsets produced elsewhere. If credits or offsets are used, this raises concerns
that emission reductions may not be truly additional.

To begin to answer this first question, the federal Internal Revenue Service and the Treasury
proposed a Clean Hydrogen Tax Credit (Section 45V) to support clean hydrogen development in
December 2023 (IRS, 2023). The proposed rule defines green hydrogen as having lifecycle GHG
emissions of less than 4 kg of CO2e per kg of hydrogen produced, with the greatest tax credits for
green hydrogen with less than 0.45 kg of CO2e per kg of hydrogen produced. The proposed rule
defines lifecycle GHG emissions as those reflected in Argonne National Laboratoryʼs GREETmodel
(Wang, M. et al., 2022). They note, however, that many biofuel pathways are not reflected within the
model. There is also some uncertainty about the lifecycle emissions of the fuels currently included.

A second concern about how biofuel greenhouse gas emissions are estimated has arisen in relation
to how biofuels are addressed in Californiaʼs low-carbon fuel standard (LCFS). Currently, hydrogen
can be used to meet the LCFS standard by buying the environmental attributes of renewable
electricity generated elsewhere and then producing electrolytic hydrogen from grid electricity. This
is known as book-and-claim (CARB, 2022g). There are concerns that this might indirectly increase
emissions because the hydrogen is not directly using renewable energy generated for the specific
purpose of producing hydrogen, which we discuss below.

Book-and-claim also enables the purchase of methane emissions reduction at dairy farms to offset
methane emissions associated with low-carbon fuel production. The logic is that methane is a far
more potent greenhouse gas than CO2, and preventing it from entering the atmosphere can be
considered a net positive for the climate even if CO2 is emitted in the process of burning it. There are
concerns that hydrogen producers whomake hydrogen in the conventional way—via steam
methane reforming of natural gas—could purchase carbon offsets from California dairy farms and
landfills and claim that their hydrogen is green. If green hydrogen incentives and subsidies are
allowed to flow to the dominating SMR industry, it could shut down the fledgling industry of green
hydrogen production via electrolysis before it even begins. Numerous analyses have also suggested
that the book-and-claim systemmight create perverse incentives, including poor management of
methane at dairy farms in order to receive LCFS credits for reducing said methane (St. John, 2023).
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Numerous researchers and organizations have settled on three pillars to ensure that green
hydrogen produced with grid electricity is actually produced in a way that does not increase
economy-wide emissions (UC Berkeley Faculty, 2023; Haley and Hargreaves, 2023; Jenkins, 2023).
The three pillars include:

● Additionality. The renewable energy (e.g., wind, solar power) used to produce hydrogen
should be new, not existing. Another option may be to use renewable energy that would
otherwise be curtailed. This protects against buying up renewable electricity that is
currently being used to meet load elsewhere on the grid—which might result in a gas plant
being used to meet that load instead, resulting in no net GHG benefits overall.

● Regional Alignment. The renewable energy should be located in the same grid region (e.g.,
balancing authority) as the hydrogen production. Since energy demandmay be locally
specific, this ensures that purchasing wind energy in Iowa to “produce” hydrogen in
California, for example, does not result in an increase in gas plant use in California because
there is insufficient transmission to California to directly meet local demand.

● TimeMatching. This requirement ensures that hydrogen does not place any additional
demand on the grid that cannot actually be met with renewables. For example, if hydrogen
is produced at night, but the renewable energy is entirely in the form of solar electricity
generated during the day, that nighttime hydrogen production will still require additional
grid investments to either store electricity or to ramp up evening gas plant generation.

A recent paper by Ricks et al. (2023) modeled hydrogen production and found that without these
requirements, “green” hydrogen production would result in more greenhouse gas emissions than
gray hydrogen when accounting for direct and indirect emission impacts. The most stringent form of
meeting these requirements is ensuring that all hydrogen production is directly attached to the
renewable energy generation at the same site and is not balancing out electricity demand with grid
electricity. This is effectively what the Scoping Plan calls for by assuming that all electrolytic
hydrogen is produced via off-grid solar. However, there may be reasons to locate production
separately from actual electricity generation (e.g., in order to produce hydrogen closer to where it
may be used, even if wind or solar is not available at that site).

The proposed federal 45V tax credit currently reflects these three pillars to some extent, phasing in
these requirements over a few years and providing the highest tax credits for hydrogen production
that can demonstrate all three requirements are being met. In contrast, ARCHES wrote a letter to the
Internal Revenue Service, explicitly asking that these pillars not be required, and suggesting that it
should be okay to 1) use existing generation, 2) use renewable energy from anywhere, and 3)
average energy demand for hydrogen production over the whole year, rather thanmatching hourly
(Galiteva et al., 2023). The final federal rule, as well as the design of California-specific incentives,
will hold strong implications for the true lifecycle GHG impacts of green hydrogen use to meet the
stateʼs climate targets.

Numerous environmental justice and community-based organizations in California have come
together to develop Equity Principles for Hydrogen (2023). These principles incorporate the three
pillars above to ensure GHG emission reductions, but more broadly address environmental and
equity concerns including sustainability of the water supply used in hydrogen production; the
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exclusion of renewable energy credits, carbon capture and sequestration, fossil fuel, and biofuel
feedstocks; and ensure meaningful coordination, input, engagement with, and oversight from Tribal
and environmental justice communities. Moreover, these principles include guidance for ensuring
safety measures are included for hydrogen infrastructure, including in particular mitigating risks
posed to environmental justice communities, prohibiting hydrogen transport in existing methane
gas infrastructure, and addressing safety and leakage data and knowledge gaps before building
infrastructure. The Equity Principles also emphasize the goal of electrifying current fossil fuel-reliant
end uses whenever possible, meeting this demand directly with renewable energy, and only using
green hydrogen when those are not possible.

5.3 Comparing Hydrogen Adoption Pathways and Alternatives

The potential climate impacts of hydrogen fuel adoption depend, in part, on the application proposed,
what the hydrogen is replacing, and what alternatives exist to meet that end use. In this section, we
focus on the climate impacts of a few specific applications for hydrogen.

Power Plants. Currently, the LADWP, among others, is proposing to replace natural gas used in power
plants with hydrogen. However, not all California decisionmakers assume hydrogen-based power
generation is a core component of decarbonization. The Scoping Plan proposes a build-out of
hydrogen-burning power plants for backup reliability purposes but reports nominal actual expected
hydrogen combustion at these plants. Burning “green” hydrogen (produced fromwind or solar power)
instead of natural gas at a power plant ostensibly reduces direct CO2 emissions by approximately 0.44
metric tons/MWh—the emission rate of natural gas combustion (EIA, 2023). When considering lifecycle
methane emissions, this amount rises to approximately 0.85 metric tons/MWh using a 20-year GWP
using emissions estimates from Alvarez (2018). However, these estimates do not consider alternative
approaches to meeting power demand. As we saw in Figure 3.4, burning “green” hydrogen in power
plants results in efficiency losses of 65 percent or more. The mix of viable alternatives that can be used
in lieu of burning hydrogen in power plants will depend, in part, on how the power generated by that
plant is expected to be used. Batteries, for example, may be able to replace peak power provided by
power plants, but may not be suited to replace all power plant operations. Hydrogen, in contrast, may
bemore useful for long duration and seasonal storage applications, as discussed in Section
3.2.1—although hydrogen fuel cells may provide a reasonable alternative to hydrogen combustion.
However, in cases where multiple technologies canmeet energy system requirements, their relative
energy input requirements should be evaluated.

For the case of peaking power plants, which generate power to meet multi-hour demand spikes (such
as on hot summer a�ernoons), the renewable energy used to produce hydrogen could instead be
paired with a lithium-ion battery. For this application, roundtrip losses would be less than 20 percent
and perhaps much lower—the specifications for a lithium iron phosphate battery (a type of lithium-ion
battery), for example, report losses under five percent (Mongird et al., 2020; Battery Space, n.d.). The
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resulting implication is that using renewable energy and batteries could replace more than three times
the amount of gas power generation compared to using “green” hydrogen in the power plant. This
means that hydrogen use in a power plant would only reduce greenhouse gas emissions by less than
one third compared to the renewable plus battery option.

For smoothing out multi-day and seasonal fluctuations in the availability of renewable energy
resources, long-duration energy storage technologies will be needed. Even if energy is stored in a
lower-efficiency long-duration battery, such as iron-air (estimated at ~45 percent efficient), the climate
benefit of the input electricity would bemore than 40 percent higher compared to combusting
hydrogen in a power plant due to the higher potential for displacing natural gas. The indirect
atmospheric climate impacts of hydrogen leakage further reduce the relative climate benefit of
combusting hydrogen in the power sector. Hydrogen fuel cells have similar efficiency—and, therefore,
similar climate benefits—as long-duration batteries such as iron-air. But fuel cells' climate benefits can
be eroded if hydrogen leakage rates are high because of the indirect climate impacts of hydrogen in
the atmosphere (and to a smaller extent, due to energy loss).

Hydrogen Gas Pipeline Blending for Residential and Commercial Use. The Scoping Plan relies on
blending hydrogen into all existing gas pipelines at a level of 20 percent by volume by 2040, with the
goal of achieving climate benefits by displacing natural gas. At 20 percent by volume, hydrogen would
supply only about 6–7 percent of the energy in the gas mixture due to its lower energy density
compared to methane. Thus, the maximum climate benefit of this hydrogen blend is inherently no
more than a 6–7 percent reduction in greenhouse gas emissions (Bard et al., 2022). Similarly, Makhijani
and Hersbach (2024) found that this 20 percent hydrogen blend in gas would only reduce greenhouse
gas emissions by six percent. As before, this is an upper limit that could be further diminished by the
climate impact of hydrogen leakage. As noted previously, higher delivery pressures, leakage rates
through polymer pipes, and pipeline embrittlement risks may all contribute to increased leakage.
Additional research is required to fully characterize the climate impact of methane plus hydrogen
leakage in blended pipelines, as well as from end-use appliances themselves.

Hydrogen for Transportation. Hydrogen has been proposed for numerous transportation-related
applications across California, as shown in Figure 4.2. CARB has proposed that the largest supply
would be dedicated to running heavy-duty trucks on fuel cells. Using “green” hydrogen to replace
diesel in heavy duty trucks would eliminate on-road CO2 (and, importantly, diesel particulate matter)
emissions, but may have some risk associated with the near-term climate impacts from any hydrogen
leakage (Makhijani and Hersbach, 2024). Sun et al. (2024) found that the climate benefits of using
hydrogen fuel cells in heavy-duty trucks is particularly sensitive to the hydrogen leakage rate,
compared to other applications.

The primary proposed alternative for decarbonizing trucking is to use battery-electric trucks.
Currently, hydrogenmay be favorable in some situations, due to 1) longer ranges for fuel cell trucks
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(although battery-electric trucks are rapidly increasing their range); 2) faster fueling times; and 3) the
lighter weight of fuel cells compared to batteries, which is particularly important for applications
where local infrastructure has weight limitations (such as ports). However, as discussed in Section
3.2.3.2, battery electric trucks are more efficient than hydrogen fuel cell trucks because the latter have
a relative total efficiency of only around 30 percent when accounting for energy lost from the
production and transport of electrolytic hydrogen. All else being equal, the same amount of renewable
electricity could replace about 2.8 times as much gasoline, and therefore greenhouse gas emissions, if
used in battery-electric trucks than if converted to hydrogen and used in hydrogen fuel cell trucks.

6. Health and Safety Risks, Equity, and Unknowns
6.1 Hydrogen Combustion

Hydrogen gas itself is not a health-damaging air pollutant. However, its flammability poses safety
risks, and the combustion of hydrogen produces nitrogen oxides (NOx). Much like natural gas,
hydrogen gas is transported and stored under pressure and is flammable upon ignition. Like any fuel,
leaks of hydrogen can also cause safety concerns if it ignites. Compared to natural gas, hydrogen
ignites more easily, has a lower ignition energy, a lower flammability limit, and a wider flammability
range (DOE, n.d.-f). As noted previously, hydrogen is typically transported at higher pressures than
methane, and its presence in gas pipelines can cause embrittlement, increasing the risk of leakage as
pipelines age (Khan et al., 2021; Penchev et al., 2022). Californiaʼs historic experience with the natural
gas system—including the San Bruno pipeline explosion, which killed eight people, as well as the
unprecedented 2015 leak at the Aliso Canyon underground gas storage facility—informs a number of
safety-related needs to ensure safe hydrogen adoption (Pipeline Safety Trust, n.d.; California Public
Utilities Commission, n.d.). Essential safety measures include:

1) Dedicated funding for inspections andmaintenance throughout the lifespan of any hydrogen
infrastructure.

2) Significantly better characterization of the risks of hydrogen use in existing gas infrastructure,
in dedicated hydrogen infrastructure, and both as a standalone fuel and when blended with
gas in a wide range of pipeline materials.

3) Planning and funding to safely prepare for the end-of-life of any infrastructure.
4) Appropriate ventilation and leak detection systems.
5) Comprehensive emergency management plans, including dedicated emergency response

messaging in multiple languages. For example, the Merrimack Valley gas explosions in 2018
highlighted the need for dedicated communication in commonly-spoken languages in the
affected region (Massachusetts Emergency Management Agency, 2020).

6) Tailored guidelines, standards, and engagement considerations for environmental justice
communities, including a consideration of whether risk contributes to cumulative burdens in
the surrounding community.
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In addition to the safety concerns associated with hydrogen systems, the combustion of hydrogen
raises public health concerns due to the production of nitrogen oxides (NOx). NO2, which is part of NOx

along with NO, is considered a criteria air pollutant by the U.S. Environmental Protection Agency due
to its adverse effects on the respiratory system. It also reacts in the atmosphere to form both ozone
and particulate matter (PM2.5), which are associated with a wide range of cardiovascular and
respiratory health impacts. Children, the elderly, and those with underlying conditions are particularly
vulnerable to exposure to these air pollutants (U.S. Environmental Protection Agency, 2023).

Although NOx is not produced when hydrogen is used in fuel cells, it is a byproduct of hydrogen
combustion in applications such as power plants. The level of NOx emitted depends, in part, on the
emissions controls available in any given technology. Since hydrogen burns at higher temperatures
than natural gas, NOx production typically increases at higher temperatures. Actual NOx emission rates
depend on numerous additional factors, such as whether an appliance burning a natural gas-hydrogen
blend has sensors that enable it to automatically adjust the fuel-to-oxygen ratio (which also affects
carbonmonoxide production) (Penchev et al., 2022). Although in some cases, NOxemissions per unit
energy of hydrogen burnedmay exceed those from natural gas, standard emission controls in
applications such as power plants canmitigate these increases (EPRI, 2023). As a result, replacing
natural gas with hydrogen fuel leads to increased or constant NOx emissions, with reductions unlikely
unless emission standards change. Large facilities with emissions controls, and appliances with
automatic sensors, may better maintain similar levels of NOx emissions than non-adaptive appliances,
such as stoves with a pre-set air excess ratio (Penchev et al., 2022). More research is needed to better
understand how these public health risks may vary with different natural gas-hydrogen fuel blends,
home appliance settings, and other factors.

6.1.1 Health and Equity Dimensions of Hydrogen Combustion at California Power
Plants

As noted above, numerous stakeholders have proposed repowering gas plants in California with
hydrogen, though these proposals vary widely. LADWP aims to burn hydrogen at all of its gas plants in
the Los Angeles Basin by 2035. In contrast, the CARB Scoping Plan (2022d) envisions hydrogen as an
emergency backup at combustion turbines, while ARCHES (n.d.) supports hydrogen use in the power
sector but sets no specific targets. Repowering gas plants with hydrogen across California raises a
range of public health and equity concerns. First, Californiaʼs gas plants are disproportionately located
in the stateʼs disadvantaged communities, as defined by the stateʼs environmental justice screening
tool CalEnviroScreen (OEHHA, 2023). Figure 6.1 shows amap of Californiaʼs gas plants overlaid with
CalEnviroScreen (le�) alongside the distribution of plants by CalEnviroScreen score (right). This plot
shows that the stateʼs gas plants are disproportionately located in places with high cumulative public
health, environmental, and socioeconomic burdens. This trend holds when analyzing populations
living within a 6-mile radius of each plant as well, rather than just the census tract where the plant is
located (Krieger et al., 2016).
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Figure 6.1: California Gas Plants by Census Tract CalEnviroScreen Score Percentile.Map of
California gas plants by capacity (MW) overlaid with census tract CalEnviroScreen Score (le�);
distribution of gas plants census tract CalEnviroScreen score (right). Adapted from Krieger (2020).

These findings raise a number of concerns for repowering these plants with hydrogen. The first
concern is that substituting hydrogen for natural gas at these plants, even if total emissions do not
increase, will continue to disproportionately impact some of the state's most vulnerable populations
and overburdened communities. Second, introducing hydrogen—a fuel with poorly characterized
safety risks such as those associated with building out hydrogen pipelines and storing hydrogen
on-site—may introduce new hazards to these communities. Finally, although gas plants are not the
primary contributors to poor air quality across the state, they are expected to continue meeting peak
electricity demand in the future. It is likely they will be used on hot summer days when air quality is
already poor, exacerbating acute air quality conditions. Some gas plants in the San Joaquin Valley
have been shown to have two-thirds of their operations occur on days when air pollution exceeds
federal air quality standards—worsening these conditions (Krieger et al., 2016). Without careful
planning, repowering these gas plants with hydrogen could perpetuate safety and public health risks
in the stateʼs most disadvantaged communities. One possible pathway to mitigate public health risks,
though not infrastructure safety risks, is to use fuel cells instead of hydrogen combustion at power
plants because fuel cells do not produce NOx as a byproduct.

6.1.2 Health and Equity Dimensions of Hydrogen Use in Transportation

Using hydrogen in the transportation sector will also have significant health and safety impacts. While
hydrogen combustion in transportation will release NOx, most proposals for the transportation sector
rely on hydrogen fuel cells rather than hydrogen combustion (unlike the power sector). Supporting
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hydrogen fuel cell adoption in the transportation sector, much as for the power sector, will likely help
reduce air pollutant emissions. Since the transportation sector in California is one of the primary
drivers of poor air quality, and because vehicle pollution disproportionately impacts the stateʼs
disadvantaged communities, pathways to reduce these emissions (e.g., by using hydrogen fuel cells in
heavy-duty trucks) are likely to reduce pollution levels in some of the stateʼs most environmentally
burdened areas (California Energy Commission, 2019; Reichmuth, 2019). This is particularly true for
replacing diesel in medium- and heavy-duty trucking but may be less true for using hydrogen in light
duty vehicles, which can use renewable electricity more efficiently through direct use in batteries (see
Section 3.2.3.1 above). If batteries becomemore economical at powering heavy-duty trucks in the
future, they would use renewables more efficiently than hydrogen fuel cells, therefore enabling any
new renewable energy builds to displacemore fossil fuels and hence more health-damaging air
pollutants. However, any transition that increases hydrogen access along these transportation
corridors, must consider that any safety risks will likely also disproportionately affect these same
communities.

6.1.3 Health and Equity Dimensions of Hydrogen Combustion in Homes

Current concerns regarding hydrogen use in homes and businesses are primarily the result of
proposals to blend hydrogen in gas pipelines, as in CARBʼs Scoping Plan. Most existing proposals cap
the hydrogen fraction in pipelines at 20 percent by volume. As noted, even low fractions of hydrogen
can embrittle pipelines, potentially increasing gas leakage rates. This embrittlement, coupled with
hydrogen's wider flammability range compared to gas, may heighten safety risks. Burning
hydrogen-gas blends in home appliances may also increase indoor NOx emissions, depending on
appliance settings.

There is also a risk that wealthier homes and homeowners maymore readily afford the switch to
electric appliances such as heat pumps and induction stoves, resulting in lower-income and renter
households being le� behind on gas appliances and pipelines. The populations face a significant risk
of being stranded on the natural gas system, with gas rates expected to skyrocket due to the
diminishing number of customers le� on the gas distribution system (Krieger et al., 2020). Blending
expensive hydrogen into pipelines will likely exacerbate the problem of rising gas distribution costs.
The same renter and lower-income households le� covering those costs will also face the public health
and safety risks associated with hydrogen combustion in homes.

Health and Equity Considerations for Direct Air Capture and Carbon
Capture and Sequestration

State-level and global strategies to meet greenhouse gas targets and limit global temperature rise
rely on direct air capture (DAC) of carbon and carbon capture and sequestration (CCS) associated
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with specific facilities. Global models indicate that maintaining temperatures below a 2˚C increase
requires reliance on some form of negative greenhouse gas emissions (Gasser et al., 2015). Even
a�er emissions are stabilized, carbon capture may be valuable for drawing down existing
atmospheric concentrations. However, using CCS, DAC, and other carbon capture technologies to
achieve climate targets must be balanced with a few other considerations.

The first is the question ofmoral hazard: there is a concern that overreliance on DAC or CCSmay be
seen as a “license” to continue to use fossil fuels and to emit GHGs today—which also implies
ongoing emissions of the health-damaging air pollutants that are frequently emitted alongside
GHGs, as well as the propagation of upstream and downstream environmental and health impacts
associated with fossil fuel use. This ongoing use risks perpetuating the many inequities associated
with current fossil fuel consumption, including high cumulative pollution burdens in low-income
communities and communities of color, leading to ongoing environmental justice concerns even as
net GHG emissions fall.

Second, current DAC technologies require significant energy inputs, as detailed in Section 4. A
reasonable question is therefore to weigh whether new renewable energy resources should be used
to power DAC or should be used to directly displace fossil fuels. This trade-off holds more weight in
the near termwhile renewable energy resources are limited and will hold less weight once fossil fuel
use has been largely eliminated from our economy. Comparisons further depend on whether DAC
(and, to some extent, CCS) canmake use of waste heat or other energy resources that cannot be
easily used to displace fossil fuels.

Finally, DAC and CCS encompass a broad array of carbon capture and carbon storage techniques.
The full environmental, health, and equity risks and concerns associated with carbon capture,
compression, transmission, and storage, must be addressed for each technology and within each
community where such technology use is proposed.

A primary concern associated with both DAC and CCS, independent of capture technology, is the
transport and storage of CO2 itself. CO2 transport and storage are relatively mature technologies that
are frequently employed in the fossil fuel industry—notably for enhanced oil recovery—as well as for
other commercial applications, such as in the food and beverage industry. Carbon capture and
storage solely for the purpose of atmospheric carbon removal is a younger but rapidly growing field.
Carbfix in Iceland, for example, has now been storing carbon in underground basalt formations
since 2014 (Carbfix, n.d.). The risks associated with CO2 transport and storage are largely associated
with the unexpected and accidental leakage of CO2. CO2 is heavier than air, which means it can settle
close to the ground in low-lying areas. People or animals trapped in such an area—or, for example,
asleep when exposed—risk suffocation or death (U.S. Centers for Disease Control and Prevention,
n.d.). Any impurities in a CO2 stream, such as hydrogen sulfide, can add additional risks
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(Congressional Research Service, 2022). The massive rupture and leakage from a CO2 pipeline in
Satartia, Mississippi in 2020, which sent dozens of residents to the hospital, provides an example of
both the risks of CO2 transport as well as how these risks can be compounded by poor
communication and risk management by the responsible industry (Zegart, 2021). Some of these
risks could bemitigated with technologies that, for example, store CO2 as a solid, as well as through
hazard mitigation and communication plans co-developed with nearby communities.

There are also potential environmental and public health risks associated with both CCS and DAC,
although these are still poorly characterized in many places and are likely to vary significantly by
technology type, site, and application. The first concern with CCS is that it requires additional
energy to power (o�en on the order of 15–25 percent) (European Environment Agency, 2011). If this
energy can come from renewable energy resources, then impacts can bemitigated. However, if this
energy requires additional consumption of fossil fuels, such as natural gas, then the increase in
energy consumption would result in a concomitant increase in upstream health-damaging air
pollutants82 even if all on-site air pollutant emissions are mitigated. These emissions include both
criteria air pollutants (e.g., NOx, PM2.5) and hazardous air pollutants (e.g., benzene, toluene)
associated with the production, processing, and transport of fossil fuels. Second, while some on-site
emissions are likely to be mitigated through the CO2 purification process (as leaving such
co-pollutants in the CO2 stream can poison the catalysts used for CCS) the actual air pollutant
emissions vary widely by process. For example, CCS at natural gas combined cycle plants can nearly
eliminate NOx emissions if following an oxyfuel combustion process but can actually increase NOx

emissions if CCS is applied post-combustion, and is further associated with a significant increase in
ammonia emissions (European Environment Agency, 2011). These trade-offs necessitate
equity-related discussions to address air pollution exposures for populations living near to and
downwind from these facilities, and consideration of decarbonization pathways that might avoid
such emissions.

In the case of DAC, the potential environmental and public health risks are muchmore uncertain
given the wide range of technologies under development and lack of technology maturity. The
impacts of these facilities also depend on the energy source used. For example, wind and solar
power is unlikely to greatly increase public health risks, but many proposed DAC facilities in
California are co-located with biomass electricity generation, which can emit health-damaging air
pollutants, raising additional public health concerns.

82 For discussion of health-damaging air pollutant emissions throughout the oil and gas supply chain, see:
Michanowicz et al. (2021).
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6.2 Biofuel Feedstocks and Ammonia

The use of biofuels (e.g. biomass and biogas) as proposed by the Scoping Plan poses potential public
health and safety risks, particularly during the transport of feedstocks and production of hydrogen.
Using ammonia as a chemical carrier for hydrogen, discussed in Section 3, can also contribute to
health concerns. Both are discussed below.

6.2.1 Biomass

Biomass gasification for hydrogen production poses some public health risks, including increased
on-road emissions from biomass transport and potential pollution near generation facilities. Biomass
gasification plants require significant amounts of feedstock that must be transported to wherever
facilities are located. This will result in increased pollution along common trucking corridors and
potentially in the communities surrounding the gasification plants unless biomass feedstocks are
transported using zero-emission vehicles. The process of biomass gasification also has the potential to
increase pollution near the plant if emissions and effluent are not carefully controlled (Intelligent
Energy for Europe Programme, 2009). Dust, soot, tar, and particulate matter are all components of the
gas created during gasification, and the exhaust gas contains carbonmonoxide, harmful organic
compounds such as benzene, NOx, and particulate matter (Intelligent Energy for Europe Programme,
2009). Existing models suggest that while biomass energy CCS (BECCS) facilities can help meet
Californiaʼs greenhouse gas targets and reduce statewide emissions of health-damaging air pollutants,
their use would still lead to localized increases in health-damaging pollutants, in particular PM2.5

(Wang et al., 2020).

Both transport and gasification pollution risks could exacerbate existing inequities in certain regions.
For example, agricultural residue is primarily generated in the Central Valley, which is also host to at
least some usable CO2 storage locations (Kim et al., 2022). This may incentivize companies to build
biomass gasification with CCS facilities in the region. However, the area is already beset by heavy air
pollution and is home to a significant portion of Californiaʼs disadvantaged communities (OEHHA,
2023; CARB Scoping Plan, 2022d, Figure 4-12). Siting these facilities in or near already overburdened
communities in the Central Valley has the potential to increase local pollution from biomass transport
to these facilities, further harming public health. In certain areas of the state, including in the Central
Valley, water availability could also become a key issue (as discussed at the end of Section 3).

6.2.2 Biogas

Landfills and the dairy-livestock industry are the two largest sources of methane emissions in
California (CARB, 2022d, Figure 4-12). As discussed in Section 5, Californiaʼs Low Carbon Fuel Standard
(LCFS) allows dairy/livestock operators and landfills to generate “carbon-negative” credits if they
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capture methane that would otherwise be emitted from their operations into the atmosphere and use
the captured biomethane to displace fossil-fuel combustion.

Onemajor concern is that hydrogen producers whomake hydrogen in the conventional way—via
steammethane reforming of natural gas—will be able to purchase carbon offsets from California dairy
farms and landfills and claim that the hydrogen they produce is green. This type of book-and-claim
accounting system fails to tackle the real-world impacts of SMR hydrogen production, including not
only the carbon emissions associated with it, but also the emissions of harmful air pollutants
impacting nearby communities, including NOx, particulate matter, and volatile organic compounds
(Sun et al., 2019).

Another concern about book-and-claim practices is that they may create perverse incentives for
livestock operators to manage their manure and operations in ways that increase their methane
emissions in order to earn more LCFS credits from capturing them. Incentivizing biogas production at
large concentrated animal feeding operations creates the additional issue of how to dispose of the vast
amounts of liquid residue that are o�en loaded with antibiotics and other chemicals. Spreading the
residue on land requires long-distance transport, leading to increased on-road emissions along
trucking corridors.

6.2.3 Ammonia

While hydrogen can be converted to ammonia for transport and storage (as discussed in Section 3.1),
ammonia has the potential to contribute significantly to PM2.5 and ozone pollution levels if used
directly, as it contributes to the formation of NOx emissions (Rathod et al., 2023; Ma et al., 2021;
Pedersen et al., 2023). This concern is alleviated if ammonia is converted back to hydrogen before use.
However, ammonia is still toxic, corrosive, and flammable, with a detectable smell at even low
atmospheric concentrations (DOE, n.d.-g). Although used safely in industrial and agricultural
applications, ammonia poses occupational health and safety risks during handling, such as damage to
the skin and lungs (Ma et al., 2019; IEA, 2019; National Institute for Occupational Safety and Health,
n.d.) Additionally, using ammonia as an energy-dense carrier for hydrogenmay lead to ammonia odor
in neighborhoods where trucks carrying ammonia either sit in traffic or unload their product. It also
increases the risk of ammonia spills, which are particularly damaging to aquatic environments such as
lakes and rivers (DOE, n.d.-g). Finally, ammonia combustion can increase the emissions of nitrous
oxide (N2O), a powerful greenhouse gas (Pedersen et al., 2023).
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7. Case Study: Repowering Scattergoodwith Hydrogen

The Los Angeles Department of Water and Power
(LADWP) plans to repower its four in-basin gas plants
with hydrogen by 2035, starting with the Scattergood
Generating Station in 2029 (LADWP, 2022a).
Scattergood, built in the 1950s on the coastline next
to the Los Angeles International Airport, currently
uses sea water in a once-through cooling process.
Current regulations require phasing out this process
by the end of 2029 to mitigate harms to marine
wildlife (State Water Board, 2023b). LADWPʼs 2022
Strategic Long-Term Resource Plan (SLTRP) plans to
meet this target by replacing its once-through cooling
units at Scattergood with 688 MW of
hydrogen-burning combined cycle units. This plan
stands in contrast with the Scoping Plan, which only
relies on hydrogen combustion turbines for backup
in the power sector. LADWP aims to begin with a 30
percent hydrogen blend at Scattergood in 2029,
phasing up to 100 percent by 2035. However, limited
details are provided about LADWPʼs plan, and LADWP highlights numerous potential risks and
challenges, ranging from a lack of technology maturity to the absence of green hydrogen
infrastructure in Los Angeles. We outline these and some additional challenges and unknowns below,
as well as possible alternative strategies to meet Los Angelesʼs peak power demand.

Technology Maturity. Althoughmany companies are currently working on creating hydrogen-burning
power plants, to our knowledge no commercial power plants exist that can run on 100 percent
hydrogen. Mitsubishi developed a commercial turbine that can run on 30 percent hydrogen, and says it
is aiming to complete “rig tests” on a turbine that can run on 100 percent hydrogen by early 2025,
although it is unclear when they hope to bring a commercial turbine to market (Mitsubishi Heavy
Industries Group, n.d.). GE Vernova (n.d.) has also commercialized a turbine that runs on a 50 percent
hydrogen blend. Other companies, such as Siemens, are developing similar technologies but they are
still under development and timelines are uncertain (Siemens Energy, n.d.). The LADWP plan for
Scattergood aims to rely on a “fast-ramping combined-cycle unit” to burn hydrogen that will begin
operation in 2029, but highlights “technology maturity” as a potential risk (LADWP, 2022a). The CEQA
analysis for the Scattergood Modernization Project proposes a 3.5-year project construction timeline
beginning in early 2026 (LADWP, 2023).
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A handful of demonstration projects have briefly blended hydrogen at existing plants, including up to
38 percent by volume (about 17 percent by energy) at a combined cycle gas plant in Alabama in 2023
and 44 percent by volume (21 percent by energy) at a simple cycle combustion turbine in New York
(Constellation Energy, 2023; EPRI, 2022). These demonstrations have highlighted a few concerns and
limitations. The demonstration at aWärtsilä gas turbine in Michigan blended up to 25 percent hydrogen
into its fuel—but had to drop this to 17 percent to run at full load (Wärtsilä Corporation, 2023). It is
unclear if this limitation applied to the other demonstrations as well. The demonstration in New York
highlighted the need to greatly increase the pressure of the gas in order to increase the hydrogen
blend fraction, but there is a dearth of data on what the long-term impact might be of this increased
pressure on power plant equipment. Similarly, there is a lack of data on what the long-term impact of
hydrogen blending might be on power plant equipment, given the well-known problem of
hydrogen-induced embrittlement of steel pipelines.

It is also worth noting that the 44 percent blend of gas by volume at the New York turbine described
above is only equivalent to about 21 percent from an energy standpoint. As a result, blending
hydrogen into gas at relatively high volumes has a much lower impact on total CO2 emissions than
burning pure hydrogen. The New York Brentwood demonstration project, for example, found that at a
35 percent hydrogen blend, CO2 emissions were only reduced by 14 percent (EPRI, 2022). Applying data
from this same study to Scattergood suggests that a 30 percent by volume blend in 2029 is likely to
only reduce CO2 emissions by about 12 percent.

Green Hydrogen Supply. To power Scattergood with green hydrogen, the power plant would need to
secure supply by 2029. There is general agreement that there is insufficient in-basin renewable energy
capacity to produce green hydrogen in Los Angeles itself, although potentially some curtailed
renewables could be dedicated to this purpose. LADWP released a Request for Information on green
hydrogen to address this and other challenges, and the CEQA analysis for the Scattergood
Modernization Project states that supply will be addressed in a future CEQA analysis (LADWP, 2023). It
is unclear exactly howmuch hydrogen is expected to be needed for Scattergood. The CEQA analysis
states that Scattergood will run at a “low capacity factor” compared to today (which is approximately
27 percent) but does not give a value. In contrast, the SLTRP shows a base case capacity factor of over
40 percent for Scattergood in 2030 (Case 1) (LADWP, 2022a).

We can use these values to estimate the amount of green hydrogen required to power Scattergood.
Since the conversion of Scattergood is staged, only 346 MW is expected to be hydrogen-ready by 2030.
At a 40 percent capacity factor, this means that the Scattergood hydrogen unit would need to produce
1.2 million MWh of electricity in 2030. At a 30 percent blend, hydrogen is responsible for only about 12
percent of the MWh generated. Given efficiency losses, this would still require approximately 300 MW
of solar (at 30 percent capacity factor) to produce sufficient hydrogen for the plant in 2030, and likely
more when the plant expands to 688 MW and is expected to burn 100 percent hydrogen in 2035
(although the capacity factor at this point is uncertain).
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All of this solar to produce green hydrogen would have to be produced somewhere. SoCalGasʼs
proposed Angeles Link suggests exploring locations such as the Central Valley, Mojave/Needles, and
Blythe as candidate locations—which are approximately 100+, 150+, and 225 miles from Scattergood,
respectively (SoCalGas, 2022b). SoCalGas has even considered pipeline routes extending to Utah.
However, there are no commercial green hydrogen production sites at these locations. Providing green
hydrogen to Scattergood via AngelesLink would therefore be contingent on the siting, permitting, and
construction of green hydrogen production facilities somewhere outside of the Basin, as well as a
hydrogen pipeline connecting those sites to Los Angeles, all within five years. If the latter is not built,
hydrogen could potentially be trucked in. Given a number of potential off-takers—including the Ports
of Los Angeles and Long Beach—this lack of extant supply raises concerns about supply reliability as
well as price volatility if there are production, delivery, or storage choke points.

Infrastructure. In addition to supply infrastructure, there is a lack of green hydrogen delivery and
storage infrastructure, also highlighted by the SLTRP. There are currently no green hydrogen
transmission and distribution pipelines nor storage facilities in Los Angeles. The SLTRP notes that:
“Space constraints preclude onsite production and storage of hydrogen at the generating stations” and
that there are significant space constraints in the surrounding communities. If appropriate siting is
found for such infrastructure, it frequently takes a significant amount of time to permit and build. For
example, LADWP notes the 12-year period it took to permit and build an 11.5-mile-long underground
electric transmission line in West Los Angeles. As noted above, if Angeles Link were to deliver hydrogen
to Los Angeles in time to supply Scattergood, it would likely need to build more than 100 miles of
pipeline—and perhaps more than 200 miles—in less than five years. In addition, local transmission,
storage, and subsequent distribution infrastructure would likely be necessary. The SLTRP states that a
“continuous” hydrogen supply is necessary to deliver hydrogen to LADWP power plants since “on-site
storage is impractical.” It is unclear if a lack of pipeline capacity could be solved with trucking in
hydrogen in the near term (LADWP, 2022a).

One of the additional risks associated with building out this infrastructure is the risk of stranded
assets. For example, if hydrogen trucking and delivery infrastructure is needed to deliver fuel by 2029
but is phased out by 2035 if a pipeline is built, the associated investment might not be fully recovered.
Moreover, as noted above, the predicted amount of hydrogen needed is wildly variable. Scattergood
might operate at capacity factors of over 40 percent according to the SLTRP (LADWP, 2022a). Across all
Los Angeles plants, without transmission upgrades, the SLTRP projects an average capacity factor of 18
percent between 2028–2045. And with transmission upgrades, that average drops to two percent,
because larger transmission capacity would enable more electricity imports into the Los Angeles Basin
and displace the need for local power generation. This calculation implies both a wide range of
potential outcomes, as well as the potential for a significant drop in demand over this time frame.
Building out the infrastructure to deliver sufficient hydrogen to power Scattergood at a 40 percent
capacity factor, with the potential for this to rapidly drop to only two percent, suggests that these
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infrastructure investments might quickly become stranded assets as well. These are not purely
hypothetical concerns. As noted previously, Shell Global, which had begun building out passenger
vehicle hydrogen fueling infrastructure across California, canceled 48 planned stations in 2023, and
shut down its remaining seven operational light-duty vehicle (LDV) fueling stations in early 2024 due to
supply andmarket barriers—such as the very low adoption rates of hydrogen LDVs (Martin, 2024).

Successfully building hydrogen production, transmission, and storage infrastructure will also require
significant ongoing monitoring for safety risks, in particular due to its immaturity as a technology.
Insufficient inspections and upkeep of natural gas infrastructure has contributed to significant events
in the past, such as the Aliso Canyon gas leak in 2015. Near-term hydrogenmaintenance and
inspections will likely require evenmore intensive attention due to the current lack of long-term
operational and degradation data for hydrogen infrastructure. This need will likely require significant
additional workforce training and development to ensure there are enough workers to conduct
inspections andmaintain infrastructure. In addition, safety and emergency management plans will
require ensuring communication about risks, and any incident messaging, is provided in numerous
languages and across a broad range of platforms in order to adequately reach Los Angelesʼ diverse
population.

Air Pollutant Emissions. Replacing natural gas with hydrogen in power plants has the potential to
provide some broad natural gas system air pollutant benefits, including the reduction of upstream
health-damaging air pollutant emissions associated with gas production, processing, and
transmission infrastructure (Michanowicz, 2021). However, co-firing hydrogen at the New York
demonstration project described above led to an increase in NOx emissions at the stack. These can be
mitigated by air pollution control technology, which will be required under air quality regulations, but
there is no reason to believe that NOx emissions per MWh of generation will be any lower than what is
currently permitted for gas. Moreover, if the capacity factor of Scattergood increases from 27 percent
to 40 percent, these emissions will likely go up. There is limited data on NOx emissions during start-up
and shut-down of hydrogen gas turbines—partly due to the lack of maturity of the technology—but
NOx emissions do increase for gas turbines during start-up and shut-down operations. From
2010–2018, Scattergood ran an average of 610 hours every time it was turned on, suggesting it was
running in relative steady state rather than having frequent start-ups (Krieger, 2020). However, the
proposed Scattergood turbine is fast ramping, suggesting that LADWP plans to operate it to flexibly
respond to load, rather than at steady state, and therefore suggesting a risk that its operation might
lead to an increase in emissions.

Power plants in Los Angeles currently contribute a relatively low fraction of total NOx emissions in the
Basin, but they do tend to operate simultaneously on hot summer days (when ozone is o�en high) to
meet peak cooling demand, suggesting an ongoing risk that these plants will continue to cumulatively
exacerbate air quality on some of the worst air quality days. In 2018, for example, Scattergood only
operated at a capacity factor of 17 percent, but 48 percent of its total generation occurred on days
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exceeding the EPAʼs National Ambient Air Quality Standards (NAAQS) for ozone, and six percent on
days exceeding NAAQS standards for particulate matter.

There are also some concerns related to site-level construction emissions at the Scattergood facility.
The CEQA analysis suggests that during construction, up to 40 off-site trucks may serve the site per
day, risking an increase in diesel pollutant emissions (LADWP, 2023). The census tract Scattergood is
located in has insufficient population to have a full CalEnviroScreen 4.0 score, but it is ranked as more
polluted than 97 percent of census tract in California (OEHHA, 2023).

Alternatives.While a full analysis of alternatives to the repowering Scattergood with hydrogen is
beyond the scope of this report, we will note a few technologies that were not fully considered in the
SLTRP. For example, LADWP did not fully consider long-duration energy storage technologies, which
are also under development but are beginning to build real-world demonstration projects (CEC,
2023c). One study has suggested that all of Californiaʼs gas plants could be replaced with long-duration
energy storage (Go et al., 2023). While these projects will certainly face scale and deployment
challenges, much like hydrogen, they should be included in the potential resource deployment mix as
candidates for helping reach peak demand. In addition, LADWP did not fully explore the potential for
demandmanagement—in particular, utilizing the rapidly electrifying vehicle fleet—tomitigate peak
demand. Finally, the state is rapidly moving forward with offshore wind, including sites off the coast of
Southern California, which tend to have the highest wind speeds on summer evenings, which aligns
relatively well with LADWPʼs identified time of projected peak demand (Wang et al., 2019; Musial et al.,
2016; LADWP, 2022a). It would be valuable to model the impact of integrating this offshore wind supply
into LADWPʼs modeling to identify its impacts on LADWPʼs identified need for in-basin hydrogen
combustion.
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8. Key Findings, Policy Considerations, and Recommendations

We discuss the key findings from our report in Section 8.1 below. These findings reflect significant
unknowns and uncertainties about the benefits and impacts of green hydrogen deployment to achieve
Californiaʼs climate targets, due in part to the nascent nature of the industry alongside inconsistent
policy goals from decision-makers across the state. Therefore, in Section 8.2, we highlight important
policy considerations and guiding questions that can help inform hydrogen-related decision-making in
the context of these unknowns. Finally, in Section 8.3, we provide recommendations and suggest
future research areas that can help inform decision-making while California continues to develop
decarbonization strategies.

8.1 Key Findings

Decision-Makers in California are Not Aligned on Hydrogen. Californiaʼs agencies, utilities, and
other decision-makers have limited alignment on the role of hydrogen in a decarbonized California.
Across the state, decision-makers have set a wide range of targets for hydrogen deployment, with
different primary end-uses, timelines, and definitions of what makes hydrogen “clean” or “green.” This
lack of alignment is illustrated in variation in hydrogen goals proposed by CARB, ARCHES, and LADWP,
as well as scenarios explored in the 2023 IEPR from the CEC between numerous local and state
planners. Unless addressed, these divergent proposals may encounter energy security and supply
challenges, or risk undermining cross-California decarbonization efforts.

Existing Hydrogen Plans Lack Detail.Many of the proposed “green” hydrogen plans lack sufficient
detail, including locations andmethods of hydrogen production, energy sources for hydrogen
production (whether in-state or imported energy, grid electricity, or off-grid renewables), delivery
methods, and the impacts of these factors on the ability to meet other energy demands. As a result, it
is impossible to determine the total cost of the proposed build-out of hydrogen infrastructure and the
appropriate safety measures. This lack of detail raises questions about the feasibility of many
hydrogen deployment proposals and inhibits alignment between stakeholders. These unknowns also
make it difficult to fully characterize the potential system-level impacts of hydrogen use, including
equity, public health, environmental, climate, and economic concerns.

California Will Need to Rapidly Accelerate Hydrogen Infrastructure Deployment to Meet Proposed
Goals. Achieving proposed hydrogen deployment goals across California will require the rapid
deployment of associated infrastructure, including of technology that is not yet commercial. For
example, LADWP is aiming to begin to repower its gas plants with hydrogen in 2029, leaving five years
to identify a hydrogen supply, build a means of hydrogen transport and storage, and install and
operate hydrogen combustion technology that is not yet on the market. The proposed rapid adoption
of emerging technologies without adequate operational, performance, safety, and longevity data
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suggests the need for planning and funding to support accompanying monitoring and safety measures
over the lifespan of these projects.

Renewable Energy Deployments Will Need to Increase Multifold to Meet Hydrogen and Direct Air
Capture Goals. Tomeet the energy demands for hydrogen production and direct air capture as laid
out in the Scoping Plan (CARB, 2022d), renewable energy (e.g., wind and solar) must nearly quadruple
the historic annual average build rate, andmore than double the maximum annual historic build rate
every year from now through 2045. These estimates may change as direct air capture technology
matures and energy requirements become clearer. But this compounding effect on renewable energy
builds highlights the need to look at deployment goals comprehensively and to assess their
implications at an economy-wide level, rather than on individual technologies or sectoral
deployments.

Green Hydrogen Production Inefficiencies Make Direct Electricity Use More Suitable for Many
Applications. Electrolytic hydrogen production is roughly 60–70 percent efficient, depending on the
technology and associated processes, and hydrogen produced via biomass gasification is roughly
40–70 percent efficient depending on the moisture content of the biomass. Certain applications, such
as burning hydrogen in power plants to generate electricity, compound inefficiencies, resulting in
roundtrip efficiencies of less than 30 percent. As a result, using hydrogen in certain applications, such
as electricity production, home heating, or in light duty vehicles, would require a significantly larger
buildout of renewable energy than if these renewables could be used directly or stored in batteries.
However, for some applications, such as long-duration energy storage where lithium-ion batteries are
considered too expensive at present, hydrogenmay still be an appropriate option.

California May Benefit from Prioritizing Certain Hydrogen End-Uses Over Others. Given
uncertainties in the ability to rapidly scale hydrogen production and delivery infrastructure, and viable
alternatives for many proposed hydrogen end uses, it maymake sense to prioritize certain
hard-to-electrify end-uses over others. For example, prioritizing the use of hydrogen for certain
high-heat applications that typically require fossil fuels, rather than blending hydrogen in gas
pipelines to decarbonize residential heating, which could be done via electrification using efficient
heat pumps. Given unknown future costs of both hydrogen and other decarbonization infrastructure
(e.g., long duration energy storage), such prioritization will likely have to be frequently revisited.

Hydrogen Buildout as Planned Poses Stranded Asset Risks. Unknown future demand for
hydrogen—in particular for end uses that have viable or proposed alternative technologies—presents
a risk that the build-out of hydrogen production and delivery infrastructure may become stranded
assets, as has already been seen for light duty vehicle fueling stations in California. Prioritizing certain
hydrogen end uses and focusing initial production and delivery infrastructure on only the
hardest-to-abate sectors may help manage such risks. Aligning, clarifying, and adding detail to these
plans may also help hydrogen stakeholders minimize the risk of stranded assets.
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Hydrogen Pipeline Blending Presents Safety Risks and Limited Climate Benefits. Proposed
blending of hydrogen in existing gas pipelines presents safety risks due to hydrogen embrittlement of
pipelines, hydrogen leakage, and other factors. Proposed hydrogen blending levels—up to
approximately 20 percent by volume—result in a fuel blend that is only seven percent hydrogen on an
energy basis because hydrogen is less dense, meaning that themaximum climate benefit of such a
blend would be at most a seven percent reduction in greenhouse gas emissions. This benefit would be
further eroded if the hydrogen production pathway has any associated greenhouse gas emissions,
such as those associated with hydrogen leaks or using biogas as a feedstock.

Hydrogen Use Poses Climate Risks. Hydrogen has indirect climate warming effects in part because its
presence in the atmosphere affects atmospheric concentrations of methane, ozone, and water vapor,
resulting in an estimated global warming potential of roughly 37 times that of CO2over 20 years and
8–12 times that of CO2over 100 years. Any hydrogen leakage therefore undermines the benefit of fuel
switching to hydrogen. Studies of hydrogen leakage rates are preliminary and have not been studied
across all proposed applications, making it difficult to accurately characterize the scale of leakage
across proposed hydrogen deployment scenarios, but they have demonstrated that leakage does
occur. Hydrogen produced from biogas is likely to have increased climate impacts due to the risk of
methane leakage from the biogas supply chain, although these values are also poorly characterized.
Additionally, using biomass to produce hydrogen requires the transport of that feedstock to hydrogen
production facilities. Unless transport methods are zero-carbon (e.g., using zero-emission vehicles),
this biomass transport could have impacts as well.

Hydrogen Combustion Perpetuates Public Health Impacts fromNOx. Hydrogen combustion
produces NOx andmay even increase NOx emissions compared to gas combustion unless mitigation
strategies are put in place. Scrubbers may be used at power plants to limit NOx emissions to permitted
levels, but even permitted levels can continue to have public health impacts. Studies on NOx emissions
from hydrogen use in commercial and residential appliances showmixed results but appear to
indicate these emissions either stay constant or increase, meaning they would contribute to poor
indoor air quality and associated public health impacts much like natural gas combustion in homes.

Equity Impacts fromHydrogen Use Vary by Application. The use of hydrogen holds equity
implications, although these vary significantly by application. For example, expanding hydrogen
combustion at existing gas power plants risks perpetuating NOx emissions in the stateʼs disadvantaged
communities. Similarly, risks may be posed by industrial facility use of hydrogen combustion. Use of
hydrogen fuel cells in trucks, which also disproportionately release diesel particulate matter into
disadvantaged communities, is likely to help reduce pollution burdens. The build-out of hydrogen
fueling infrastructure along busy transportation corridors will require significant community input,
safety measures, emergency response preparations andmessaging in multiple languages, and other
efforts to ensure that safety risks are mitigated in places that have historically faced numerous
environmental health burdens due to fossil fuel transportation. The full lifecycle of hydrogen
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production and use should be evaluated when addressing potential equity impacts, in particular
because some proposed feedstocks—such as biomass and biogas—have known potential
environmental and public health risks, and production-related impacts on exposed populations
should be considered.

The System-Level Impacts of Hydrogen Pathways and Possible Alternatives Are Unclear. The
system-level impacts of proposed hydrogen use are difficult to evaluate given the lack of detail in
hydrogen proposals, but these system-level impacts are important for fully understanding the benefits
and impacts of hydrogen use for various applications. For example, “green” hydrogen fuel cells might
have a direct climate benefit if used to replace gas in a power plant. However, if that power could have
been replaced with renewable energy stored in a lithium-ion battery, then using hydrogen would have
incurred a significant opportunity cost—the hydrogen pathway requires nearly twice as much wind or
solar energy as the battery pathway, and those surplus renewables could have been used to displace
fossil fuels elsewhere. Understanding these indirect impacts and opportunity costs requires an
expansion of economy-wide decarbonization modeling to better incorporate the renewable energy
inputs for hydrogen production.

8.2 Key Policy Considerations and Guiding Questions to Address Unknowns

Our findings highlight numerous policy and regulatory considerations that state and local planning
processes have not fully addressed. The largest of these include lack of detail in plans and lack of
alignment between planners. A number of assumptions and requirements regarding the scale of
hydrogen production and use in California may prove to be unrealistic and/or not fully supported by
science. These gaps pose multiple risks in the rollout of hydrogen across the state, including that
multiple competing demands for hydrogenmight undermine the ability of any individual organization
or agency to achieve its hydrogen goals and associated climate targets; that lack of coordination may
result in inefficient infrastructure investments and potential stranded assets; and that lack of
coordination and prioritization around the many needs for renewable electricity, including direct use,
hydrogen production, CCS, and direct air capture, may lead to inefficient build-out of energy
resources. Moreover, these competing plans may have indirect system-level impacts (e.g., on
greenhouse gas emissions, workforce needs, etc.) that are impossible to model and address without
coordinated planning.

Moving forward with plans without clear certainty on details also leaves significant unknowns about
the public health, equity, and climate implications of hydrogen infrastructure buildout—and inhibits
the ability to address or mitigate any unexpected impacts. In addition, many decarbonization planning
goals are reliant on being able to deploy renewable energy and hydrogen rapidly and at previously
unachieved scales, and there is limited contingency planning for what to do if these goals are not
achieved. Below, we highlight: 1) Key questions that will help better characterize the impacts of
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hydrogen policies and projects, 2) Important unknowns and contingencies that need to be addressed
before moving forward, and 3) Additional policy considerations.

Key Questions to Better Characterize the Impacts of Hydrogen Policy and Deployment Proposals

● Alternatives.What alternatives exist for any proposed application for hydrogen? When
evaluating the impacts and benefits of a project, how do you define a counterfactual scenario?
Example: How do the cost, infrastructure, public health, climate, equity, and environmental
impacts of burning hydrogen in power plants compare to meeting flexible power demand with
renewable energy and batteries?

● Lifecycle Impacts.What are the lifecycle energy, water, and climate implications for any
proposal, and how does this compare to alternatives? Example: What are the lifecycle
greenhouse gas impacts of using biogas-derived hydrogen? Howmuch water is needed, and is
this available in the places where—and the seasons when—biogas-derived hydrogen is expected
to be produced?

● System Impacts. How does any proposal affect the energy system as a whole? How do these
impacts change when you simultaneously consider multiple hydrogen proposals or other
goals for Californiaʼs energy system? Example: How does hydrogen use in heavy duty
transportation affect the renewable energy build rate and the required build-out of hydrogen
pipeline and storage infrastructure? Howmight this build rate for renewables impact the ability
to meet direct air capture goals? How does the capital cost expenditure on hydrogen projects
affect the capital available for other decarbonization efforts?

● Stranded Infrastructure Risk.What is the likelihood an investment, such as a hydrogen
production facility, will be needed in the future? What happens and who pays for it if it is not
needed? If an investment is not made, will it turn an associated investment, such as a
hydrogen storage facility, into a stranded asset? Example: Who covers the costs if a pipeline is
built and there are insufficient off-takers?

● Safety and Public Health.What do we know and not know about the safety and public health
risks of hydrogen production, transportation, and use for various applications? Who is most
likely to be affected by an adverse outcome? Example: If hydrogen blended into gas pipelines
accelerates pipeline degradation at a faster rate than expected, who lives nearby and faces the
greatest associated safety risks if there are high levels of leakage or an explosion? What are the
in-home public health risks of hydrogen combustion?

● Investments in Priority Communities. How should hydrogen investments be targeted
towards—or not targeted towards—disadvantaged communities (as defined by SB 535), or
other priority communities? What counts as a “benefit” to a disadvantaged community (rather
than just being located in a disadvantaged community) and what could be considered a “risk”
for that community? Who gets to determine what community benefits are or how they should
be defined? Example: Should policy incentivize hydrogen infrastructure in specific communities?
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And if it is, how can policymakers ensure the community is receiving tangible benefits such as
long term, local job creation for existing members of the community?

● Competing Demands.What are the competing demands for hydrogen, particularly at early
stages of deployment? How do these change over time? If hydrogen is directed towards one
application, would that preclude its use elsewhere? What are the opportunity costs of any
given hydrogen use case? What are the energy security implications of these competing
demands? Example: If green hydrogen is used at power plants in Los Angeles, will this limit the
quantity or reliability of the hydrogen supply available to the Port of Los Angeles to decarbonize
its operations?

● Sensitivity to Assumptions. Given the many unknowns and uncertainties in hydrogen
infrastructure and deployment, what is the sensitivity of project success to input assumptions?
Example: See next subsection.

Unexplored Sensitivity Scenarios and Implications for Contingencies

● Definition Scenarios. Policymakers are still considering different definitions for green (or
clean) hydrogen. What is the sensitivity of lifecycle climate benefits of hydrogen adoption to
the definition of green hydrogen? Howmuch does adherence to the three pillars (co-location,
additionality, and hourly timematching) affect climate benefits at a system level?

● Demand Scenarios. CARBʼs Scoping Plan includes a reduction of vehicle miles traveled per
capita to 30 percent below 2019 levels by 2045 and California is targeting widespread
electrification. What are the implications for hydrogen demand if reductions in vehicle miles
traveled are or are not achieved? What is the magnitude and location of power sector impacts
if electrolytic hydrogen blended into gas pipelines is replaced with electrification?

● Technology, Infrastructure, and Scaling Scenarios. If proposed technologies do not mature
as quickly as expected (e.g., hydrogen combustion turbines; direct air capture) or if renewable
energy resources cannot scale as quickly as expected, what are the implications for meeting
climate targets? If supporting infrastructure is not built quickly enough, what are the climate,
cost, and energy security implications of switching end-use applications to hydrogen? (E.g., if
Angeles Link is not built quickly, what are the implications for price volatility at Scattergood?)
Additionally, what is the sensitivity of the climate benefit of various hydrogen production and
use pathways to different levels of fuel leakage (e.g., biogas, hydrogen)?

● Biomass Scenarios. Biomass inputs may prove hard to scale (either through state-based
programs or imports from out of state) and the location of hydrogen production facilities is still
an open question. If biomass inputs are lower than anticipated, what are the implications for
renewable energy buildout to support hydrogen production? What are the implications of
incentivizing biofuels, particularly biomethane, for hydrogen production to increase their
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availability?83 How sensitive are energy, cost, and environmental health outcomes to whether
small hydrogen production facilities are co-located with biomass source locations, or if
biomass is transported to larger centralized production facilities?

8.3 Recommendations

● Develop Stringent, Consistent Definitions for “Green” or “Clean” Hydrogen. Adopting the
three pillars of green hydrogen production—namely, additionality, hourly-matching, and
co-location of renewable energy generation with hydrogen production—will help minimize
unintended climate and system impacts of green hydrogen production. This will also require a
consistent definition of “renewable” energy specifically addressing how biofuels are
categorized.

● Better Characterize Hydrogen Leakage Rates Before Investing in Infrastructure. Given the
huge uncertainty in hydrogen leakage rates, it is important to improve our understanding of
these leaks, as well as develop comprehensive processes to monitor for andmitigate them
before greatly expanding hydrogen infrastructure. Comprehensive and ongoing monitoring at
pilot projects may help improve this understanding.

● Improve Interagency Coordination on Hydrogen Planning. Investing in significant hydrogen
infrastructure expansion, or over-relying on hydrogen to meet climate targets, without proper
coordination between California agencies, utilities, and other decision-makers increases the
risk of failure.

● Build Safety into Hydrogen Infrastructure Development. Ensure sufficient funding is
allocated to maintain andmonitor hydrogen infrastructure andmitigate safety risks in the
near- and long-term. This includes funding for equity-focused considerations such as
developing emergency preparedness and response communication in multiple languages.
Novel technologies (including hydrogen, DAC, and CCS) should require an additional level of
stringency—including requirements related to community input, community benefits, and
extra protections for historically disinvested and vulnerable populations—as well as data
collection of the long-term operation and risks associated with each technology.

● Consider System and Lifecycle Implications in Policy Planning. Any cost-benefit or other
analysis of the impact of hydrogen infrastructure adoption should consider lifecycle and
system-level impacts (e.g., cost, equity, climate, public health) in addition to
application-specific benefits.

● Evaluate Alternative Technologies and Deployment Scenarios. Ensure that planning efforts
fully evaluate alternative technologies for various end uses, alternative deployment scenarios,

83 California is not currently considering purpose-grown biofuels for hydrogen production. This is good, as
biofuel-based hydrogen pathways that use purpose-grown biofuels are emissions- and water-intensive.
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and sensitivity to assumptions regarding future costs and technology maturities before
investing in hydrogen projects.

● Ensure There are Strict Emissions Controls and Enforcement for Hydrogen Production
and its Input Fuels (e.g., Biofuels). Ensuring both biofuel-based hydrogen production and
biogas production facilities have strict and enforced emissions limits in place—and that facility
siting minimizes impacts on environmentally overburdened communities and sensitive
receptors (e.g., schools) and is conducted with meaningful community input and
engagement—will help reduce unintended emissions from this hydrogen production pathway.

● Avoid Hydrogen Pipeline Blending. Theminimal potential climate benefits of hydrogen
pipeline blending do not justify the unknown safety, cost, and public health risks associated
with blending hydrogen in existing gas pipelines.

● Prevent Book-and-Claim Schemes. Ensure that hydrogen producers whomake hydrogen in
the conventional way—via steammethane reforming of natural gas—are not eligible to receive
incentives or subsidies for green hydrogen when they purchase biomethane “carbon-negative”
credits.

Additional hydrogen-focused research, as well as an exploration of how its potential adoption
interacts with other proposed climate mitigation strategies, will help drive better-informed
decision-making about hydrogen deployment strategies and trade-offs. Although there is preliminary
research on some of these issues, we find that a few key emergent research questions that merit
attention include:

● Comprehensive Energy Modeling. Howwould the inclusion of both electrolytic hydrogen and
direct air capture within energy demandmodeling affect the optimal mix andmagnitude of
renewable energy resources and energy storage in the coming decades. How does this
compare to the resource mix in models (e.g., in the Scoping Plan) that exclude this energy
demand?

● Electrolyzer Efficiency. How does a variable renewable energy supply affect electrolyzer
efficiency and the required installed capacity of various electrolyzer types, and what are the
cost and infrastructure trade-offs between using energy storage to provide a steady power
supply to electrolyzers, or oversizing electrolyzers to accommodate a variable supply? Put
simply, is it better to build fewer electrolyzers that each have storage, or more electrolyzers, if
they are powered by variable renewable energy?

● Curtailed Electricity. Howmuch curtailed electricity might be available for either hydrogen
(or direct air capture) from now through 2045? Given the inconsistent nature of this supply,
how does including curtailed energy in economy-wide electricity system optimization affect
the optimal use of curtailed energy for hydrogen, direct air capture, and other purposes? How
does this affect system costs, including given irregular electrolyzer use described in the
previous question? How does the reason for the curtailment (e.g., excess supply, transmission
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constraints, etc.) affect the ability to utilize this energy source for various proposed
applications?

● Water Use.Water consumption estimates for hydrogen production are quite variable. Can we
develop better water use estimates for hydrogen produced fromwind, solar, and various
biofuel sources? How do water resources align with the proposed requirements for hydrogen,
DAC, and CCS, and are these aligned geographically across California? Do we expect to see
competing demands? Will shi�s in seasonal water availability impact the cost or availability of
hydrogen?

● Land Use.What are the land use impacts of “off grid” renewable resources proposed to
support hydrogen and DAC?

● Prioritization.Where would clean hydrogen deployment be most beneficial, both in 2045 and
in the near term, to support decarbonization? If there is a limited supply, what sector should
get it first?

● Economic Risks. How do we better characterize the economic risks associated with supply
volatility and stranded assets while building out hydrogen infrastructure?

● Leakage, Safety, and Climate.What are the long-term safety and climate impacts of using
hydrogen in pipelines, industry, appliances, and other infrastructure? How does leakage
evolve over time?

● Opportunity Costs.What is the opportunity cost of investing in hydrogen blending or
otherwise ongoing use of fossil fuel infrastructure as compared to investments in renewables
or other decarbonization efforts such as direct electrification of home heating heat pumps?

● Hydrogen Storage.What is the technical and economic potential for bulk hydrogen storage
across California, and how does this potential interact with competing demand to use these
sites for CO2 storage? How do these relate to safety, equity, and public health concerns?

● DAC Energy Needs. It is difficult to characterize the competing energy and water needs of
hydrogen and DAC without a better understanding of DAC energy and water requirements.
Howmuch geothermal, waste, and solar thermal energy could reasonably be dedicated to
direct air capture to minimize wind + solar photovoltaic energy input requirements? Which
direct air capture technologies have the lowest energy and water inputs?
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Executive Summary 
Background & Progress on Implementation 

The CPUC’s Environmental and Social Justice (ESJ) Action Plan serves as both a commitment to furthering 
principles of environmental and social justice, as well as an operating framework with which to integrate ESJ 
considerations throughout the agency’s work. Version 1.0 of the CPUC’s ESJ Action Plan, adopted in 
February 2019 consisted of nine overarching goals, clear objectives, and 95 concrete action items to ensure 
agency-wide collaboration, accountability, and forward movement in meeting ESJ principles. 

The ESJ Action Plan 1.0 also established a definition of “Environmental and Social Justice (ESJ) 
Communities” for the purposes of CPUC policy and programs, as predominantly communities of color or 
low-income communities that are underrepresented in the policy setting or decision-making process, subject 
to a disproportionate impact from one or more environmental hazards, and are likely to experience 
disparate implementation of environmental regulations and socioeconomic investments in their 
communities. Under this definition the CPUC aimed to target the following communities: 

• Disadvantaged Communities, defined as census tracts that score in the top 25% of CalEnviroScreen 3.0, 
along with those that score within the highest 5% of CalEnviroScreen 3.0's Pollution Burden but do not 
receive an overall CalEnviroScreen score; 12 

• All Tribal lands3; 

• Low-income households (Household incomes below 80 percent of the area median income); and 

• Low-income census tracts (Census tracts where aggregated household incomes are less than 80 percent 
of area or state median income). 

Since adopting Version 1.0 of the ESJ Action Plan, the CPUC has made significant progress in 
incorporating ESJ considerations into its work, as well as creating a culture that takes into serious account 
the lived experiences of ESJ communities. Version 2.0 of the ESJ Action Plan is updated to reflect a 
continuation of efforts to systematize the consideration of ESJ principles across Commission activities and 
incorporates two years of learnings from engagement with ESJ communities, advocates, and other 
stakeholders. 

 
 
 
 

 
1   https://calepa.ca.gov/wp-content/uploads/sites/6/2017/04/SB-535-Designation-Final.pdf 
2 This definition of “Disadvantaged Communities” reflects a small change from Version 1.0 of the ESJ Action Plan to reflect the 
most recent designation of “Disadvantaged Communities” by the California Environmental Protection Agency (CalEPA) in 
CalEnviroScreen, Version 3.0,. A new version of CalEnviroScreen, Version 4.0, was finalized in October 2021 and CalEPA will 
make a subsequent designation of “Disadvantaged Community” given the new data. The definition in the ESJ Action Plan will be 
subsequently updated to reflect this change once it is in effect. 
3 Land within any Indian reservation as defined in 18 U.S.C. 1151 subsection (a) 
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from two feedback internal implementation structure has been established, consisting of a Core Team and 
ESJ Liaisons from each of the CPUC’s divisions. A Status Report on Version 1.0 was published in May 
2020, outlining progress made on implementing each of the action items in the ESJ Action Plan. A few 
highlights of progress thus far include: 

• Goal 1: Established internal guidance for staff to scope ESJ issues into all proceedings; 

• Goal 3: Ordered significant investments in ESJ communities including transportation electrification 
investments in Disadvantaged Communities through Southern California Edison’s Charge Ready 2 
Infrastructure Program; 

• Goal 1 and 4: Continued and deepened prioritization of ESJ communities and related issues in key 
proceedings and programs, including the Climate Adaptation proceeding (R.18-04-019) and the 
Affordability proceeding (R. 18-07-006); 

• Goal 5: Added a new Public Comment feature to the CPUC Docket Card to encourage wider public 
participation; 

• Goal 5: Continued to improve outreach and engagement with community-based organizations and the 
public; 

• Goal 5: Launched an overhauled, consumer focused CPUC website; 

• Goal 5 and 6: Established new requirements for utilities to conduct in-language 4 outreach in the instance 
of wildfire in D. 20-03-004 of the Wildfire Mitigation Plans proceeding; 

• Goal 7: Entered into a Memorandum of Understanding (MOU) with the California Workforce 
Development Board (CWDB) to receive their expertise and recommendations on maximizing access to 
good jobs for individuals in ESJ communities; 

• Goal 7: Published “Economic Opportunities in Environmental and Social Justice Communities,” 
outlining the success of the Utility Supplier Diversity Program in reaching ESJ communities; 

• Goal 8: Established an introduction to ESJ session for the CPUC’s New Employee Orientation; and 

• Goal 9: Staff and management participated in the Capitol Collaborative on Race and Equity (CCORE). 
 
 

Critical Topics for Consideration in Version 2.0 

In addition to incorporating learnings from ongoing implementation activities, national discussions to 
address race based disparities, which often align with disparities experienced in ESJ communities social and 
political events, alongside other parallel efforts that occurred between 2019 and 2021 served as 

 
 
 

 
4 Decision 20-03-002: Order Instituting Rulemaking to Implement Electric Utility Wildfire Mitigation Plans Pursuant to Senate 
Bill 901 (2018). 329824881.PDF (ca.gov) 

https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M329/K824/329824881.PDF
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opportunities to deepen and enhance the goals of the ESJ Action Plan. Version 2.0 of the ESJ Action Plan 
includes: 

• Racial Equity + Diversity, Equity, and Inclusion (DEI): Acknowledging solidarity and alignment 
with broader racial equity work, specifically the CCORE cohort and the DEI Working Group, being led 
concurrently with the implementation of the ESJ Action Plan. 

• Engagement with California Native American Tribes: Working alongside the CPUC Tribal Office 
to implement the Tribal Land Transfer Policy and the Tribal Consultation Policy. 

• Individuals with Access and Functional Needs (AFN): Collaborating with communities with AFN 
to understand and ensure CPUC efforts serve their needs. 

• COVID-19 Pandemic: Immediate Response and the “New Normal”: Taking action to protect the 
state’s most vulnerable residents with measures such as disconnection moratoriums, arrearage 
management, and increased access to public meetings and hearings. 

• Wildfire Events: Continuing to incorporate the needs of ESJ communities in high fire threat districts. 

• Workforce Development and the High Road Transition: Delivering on principles of economic 
equity and focusing workforce-related provisions on job quality and access. 

• Priority Populations for Future Consideration in the Definition of “Environmental and Social 
Justice Communities”: Acknowledging potential gaps in the current definition of “ESJ communities” 
and consider updating the definition in the future. 

• Considerations of Rate Burdens on Low-Income Customers: Ensuring the clean energy transition 
does not unduly increase rate burdens on lower income communities nor increase existing disparities 
between lower-income communities and others. 

• Timeline for Providing ESJ Action Plan Status Reports and Updates: Ensure that the ESJ Action 
Plan is an iterative document with a three-year time frame between adopting proposed revisions and 
should include a mid-point Status Report. 

 
 

ESJ Action Plan 2.0: Updated Goals & Objectives 

The inaugural version of the ESJ Action plan served as a foundation upon which to build the consideration 
of ESJ principles into the agency’s work. Included in Version 1.0 was a requirement to update the plan every 
two years through an informal public process. For Version 2.0 of ESJ Action Plan, revisions to eight of the 
nine goals clarify existing language; and Goal 7, related to workforce development, has been revised to 
include an emphasis on job quality and access. Appendix A lists 91 new action items that reflect present-day 
priorities and efforts. 

Goal 1: Consistently integrate equity and access considerations throughout CPUC regulatory 
activities. 
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1.1 Build Systematic Approaches for ESJ Priorities 

1.2 Expand Opportunities for Access 

Goal 2: Increase investment in clean energy resources to benefit ESJ communities, especially to 
improve local air quality and public health. 

2.1 Enhance Outreach & Engagement 

2.2 Continue Research & Analysis to Understand Impact 

2.3 Move Towards Mutual Eligibility & Maximizing Impact 

2.4 Address Impacts in ESJ Communities 

2.5 Continue Ongoing Investment 

Goal 3: Strive to improve access to high-quality water, communications, and transportation services 
for ESJ communities. 

3.1 Ensure Equitable Clean Transportation 

3.2 Ensure Water Customer Resilience 

3.3 Extend Rail Safety to ESJ Communities 

3.4 Extend Essential Communications Services to ESJ Communities 

Goal 4: Increase climate resiliency in ESJ communities. 

4.1   Emphasize Adaptive Capacity 

Goal 5: Enhance outreach and public participation opportunities for ESJ communities to 
meaningfully participate in the CPUC’s decision-making process and benefit from CPUC 
programs. 

5.1 Improve Communication with ESJ Lens 

5.2 Continue to Emphasize Engagement with CBOs 

5.3 Build Pathways for Public Participation 

5.4 Enhance Engagement with Particular ESJ Communities and Individuals 

Goal 6: Enhance enforcement to ensure safety and consumer protection for all, especially for ESJ 
communities. 

6.1 Protect ESJ Consumers 

6.2 Conduct Proactive Action & Analysis in Transportation and Utility Enforcement 

6.3 Apply ESJ Lens to CPUC Enforcement Policy 

6.4 Maximize Opportunities within Utility Audits 



C P UC E N V I R O N M E N T A L & S O C I A L J US T I C E A C T I O N P L A N 

C A L I F O R N I A P UB L I C UT I L I T I E S C O M M I S S I O N 6 

 

 

 
 

Goal 7: Promote high road5 career paths and economic opportunity for residents of ESJ 
communities. 

7.1 Maximize Authority to Promote High Road 

7.2 Educate on High Road Careers 

7.3 Partner with Utilities and Sister Agencies 

Goal 8: Improve training and staff development related to environmental and social justice issues 
within the CPUC’s jurisdiction. 

8.1 Bolster Staff Knowledge on ESJ Issues and Resources 

8.2 Support Emerging Priorities and Skill Needs 

Goal 9: Monitor the CPUC’s environmental and social justice efforts to evaluate how they are 
achieving their objectives. 

9.1 Establish Consistent Quantitative Metrics 

9.2 Promote Meaningful Feedback Loops 

9.3 Establish Accountability Measures 
 

Utilizing the ESJ Plan as Resource 

The ESJ Action Plan is intended to serve as a resource for CPUC staff, intervenors, stakeholders, and the 
public. The goals and objectives provide the broad vision and steps the CPUC will take to ensure equity in 
its programs and services. The action items serve as a tracking mechanism to remain transparent about the 
concrete actions the CPUC is taking with regards to embedding ESJ principles into its work. Finally, the 
appendices which include definitions, program criteria, and examples of past decisions are included as 
reference materials to be cited or used as reference material by CPUC staff and/or any individual or 
organization that interacts with the CPUC. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
5 https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=UIC&division=7.&title=&part=&chapter=2. 
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Introduction & Background 
Need for the Environmental & Social Justice (ESJ) Action Plan 

The mission of the California Public Utilities Commission (CPUC) is to regulate essential utility services to 
protect consumers and safeguard the environment, assuring safe and reliable access to all Californians. In 
accordance with the CPUC’s institutional values of accountability, excellence, integrity, open 
communication, and stewardship, the CPUC has created the Environmental and Social Justice (ESJ) Action 
Plan to serve as both a commitment to furthering ESJ principles, as well as an operating framework with 
which to integrate ESJ considerations throughout the agency’s work. 

“Environmental justice” means the fair treatment of people of all races, cultures, and incomes with respect 
to the development, adoption, implementation, and enforcement of environmental laws, regulations, and 
policies. 6 Because the CPUC regulates utility services beyond those tied to the environment, the term 
“environmental and social justice” has been adopted to capture a broader effort and potential population. 

 

What do you think of when you hear Environmental Justice? 

 
 
 
 
 
 
 
 
 

Image 1: Word Cloud from New Employee Orientation. May 2021. 
 

Additional and equally important concepts are - “equity,” which involves “increasing access to power, 
redistributing and providing additional resources, and eliminating barriers to opportunity, to empower low- 
income communities of color to thrive and reach full potential;”7 and “inclusion” which involves active and 

 
 

6 Gov. Code, § 65040.12, subd. (e) 
7   https://greenlining.org/publications/reports/2019/making-equity-real-in-mobility-pilots-toolkit/ 

https://greenlining.org/publications/reports/2019/making-equity-real-in-mobility-pilots-toolkit/
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intentional efforts to ensure all individuals and communities can participate in policy development activities 
that impact their everyday lives. Environmental and social justice efforts seek to foster equity for 
marginalized communities, including addressing historic underinvestment and exclusionary policies and 
practices that have allowed inequity to flourish. 

The CPUC is tasked with serving all Californians, and to do so equitably while reaching the state’s climate 
goals, it must acknowledge that some populations in California face higher barriers to access to clean, safe, 
and affordable utility services. To fulfill its mission, the CPUC acknowledges it must focus resources on 
communities that have been underserved, as this plan outlines. Additionally, the CPUC acknowledges that 
its decisions have the potential to perpetuate and exacerbate existing disparities in ESJ communities. As 
such, the ESJ Plan serves as an ongoing commitment to mitigate and eliminate, harms to these 
communities. As the CPUC fulfills the goals and objectives listed in this ESJ Action Plan and improves its 
ability to serve ESJ communities, it will become even more transparent, accessible, and effective for all the 
communities it serves. 

Purpose of the ESJ Action Plan 

The ESJ Action Plan is intended to serve as a resource for CPUC staff, intervenors, stakeholders, and the 
public. The goals and objectives provide the broad vision and steps the CPUC will take to ensure equity in 
its programs and services. The action items serve as a tracking mechanism to remain transparent about the 
concrete actions the CPUC is taking with regards to embedding ESJ principles into its work. Finally, the 
appendices which include definitions, program criteria, and examples of past decisions are included as 
reference materials to be used by CPUC staff and/or any individual or organization that interacts with the 
CPUC. 

Origins of the ESJ Action Plan – Past Leadership and Version 1.0 

PAST LEADERSHIP 

The CPUC has broad authority and the administrative discretion to shape programs and direct resources in 
a manner that furthers its equity objectives. The CPUC has issued directives and programs to invest in ESJ 
and disadvantaged communities (DACs) more broadly since the 1990s. The adoption of the original ESJ 
Action Plan in 2019 builds on many years of leadership from the California Legislature and the CPUC on 
environmental justice and broader social justice issues. Key efforts that demonstrate this leadership include, 
but are not limited to: 

• Under General Order 156, the CPUC’s Utility Supplier Diversity Program 8 monitors supplier diversity 
in procurement by participating utilities and oversees a clearinghouse of women, minority, lesbian, gay, 
bisexual, and transgender (LGBT), and disabled veteran-owned business enterprises. 

 
 
 
 
 

 
8 https://www.cpuc.ca.gov/supplierdiversity/ 

https://www.cpuc.ca.gov/supplierdiversity/


C P UC E N V I R O N M E N T A L & S O C I A L J US T I C E A C T I O N P L A N 

C A L I F O R N I A P UB L I C UT I L I T I E S C O M M I S S I O N 10 

 

 

 
 

• Since 2001, the CPUC has convened the Low-Income Oversight Board (LIOB)9 which advises the 
CPUC on low-income electric and gas customer issues and serves as a liaison for the CPUC to low- 
income ratepayers and representatives. 

• The CPUC has provided utility bill assistance and consumer education to Californians with limited 
English proficiency via the TEAM (Telecommunications Education and Assistance in Multiple- 
Languages) and CHANGES (Community Help and Awareness of Natural Gas and Electric Services) 
Programs,10 which were founded in 2006 and 2015, respectively. These programs leverage a statewide 
network of community-based organizations (CBOs) to provide services in over a dozen commonly 
spoken languages. 

• Many of the CPUC’s energy-related programs use the CalEnviroScreen tool, 11 developed by the Office 
of Environmental Health Hazard Assessment (OEHHA) of the California Environmental Protection 
Agency (CalEPA), as a means of focusing efforts and prioritizing investment in communities 
disproportionately affected by air pollution and facing socioeconomic burdens. CalEnviroScreen 
identifies “disadvantaged communities,” (DACs) 12 using indicators such as environmental, health, and 
socio-economic burdens. While the list of indicators is not exhaustive, CalEnviroScreen is one of several 
tools available for identifying ESJ communities. The DAC-Single Family Affordable Solar Homes 
(DAC-SASH) Program, the Solar on Multifamily Affordable Housing (SOMAH) Program, the DAC- 
Community Solar, and DAC-Green Tariff Programs, as well as the Self-Generation Incentive Program 
(SGIP) Are among a few programs that utilize CalEnviroScreen to prioritize investments. 

• In 2012, California officially passed the Human Right to Water Act, 13 providing that, “every human 
being has the right to safe, clean, affordable, and accessible water adequate for human consumption, 
cooking, and sanitary purposes.” 14 The CPUC continues to act for all Californians to have access to 
clean, safe, and affordable water supplies. 

• The Clean Energy and Pollution Reduction Act of 2015 15 requires a reduction in greenhouse gases in 
California by increasing the procurement of renewables and other clean energy resources. The Act also 
requires the CPUC to prioritize disadvantaged communities in its integrated energy resources planning 
processes. The statute further requires the establishment of a Disadvantaged Communities Advisory 
Group (DACAG) 16 which advises the CPUC and the California Energy Commission (CEC) on clean 
energy and pollution reduction programs. The 11-member group meets several times a year to review 
CEC and CPUC clean energy programs and policies to ensure that disadvantaged communities, 

 
 
 

9 https://liob.cpuc.ca.gov/ 
10 https://www.cpuc.ca.gov/about-cpuc/divisions/news-and-public-information-office/consumer-affairs-branch/team-and- 
changes-programs 
11 https://oehha.ca.gov/calenviroscreen 
12 California Health and Safety Code Section 39711 
13 California Water Code Section 106.3 
14 AB 685 (Eng, 2012) 
15 Senate Bill 350 (de Leon, 2015). 
16 https://www.cpuc.ca.gov/dacag 

https://liob.cpuc.ca.gov/
https://www.cpuc.ca.gov/about-cpuc/divisions/news-and-public-information-office/consumer-affairs-branch/team-and-changes-programs
https://www.cpuc.ca.gov/about-cpuc/divisions/news-and-public-information-office/consumer-affairs-branch/team-and-changes-programs
https://oehha.ca.gov/calenviroscreen
https://www.cpuc.ca.gov/dacag
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including tribal and rural communities, benefit from proposed clean energy and pollution reduction 
programs. Group members are either from or represent disadvantaged communities. 

• Governor Gavin Newsom’s 2020 Broadband for All Executive Order aims to provide high speed 
broadband to all Californians, with a focus on reaching previously underserved communities. 17 The goal 
is to eliminate the “digital divide” by enhancing broadband infrastructure and access of service via key 
public purpose programs such as California Lifeline and the California Advanced Services Fund. 

ESJ Plan Version 1.0 18 

 
In addition to implementing legislation and spearheading programs, such as those outlined above, the 
CPUC further sought to achieve environmental and social justice goals by strategically targeting investment, 
engagement, and enforcement efforts in ESJ communities. Under the leadership of Commissioner Guzman 
Aceves and Commissioner Rechtschaffen. the ESJ Action Plan Version 1.0 was adopted in February 2019 
and provided the CPUC with a roadmap for advancing these equity-related goals across the agency’s 
industry areas and create a culture that takes into serious account the lived experiences of ESJ communities. 

The ESJ Action plan’s framework of nine overarching goals, clear objectives, and 95 concrete action items 
was developed with input from stakeholders, including community-based organizations serving ESJ 
communities, sister state agencies, and the DACAG. The public process ensured agency-wide collaboration, 
accountability, and forward movement in meeting ESJ principles. 

Critical to the ESJ Action Plan was the establishment of a definition of “Environmental and Social 
Justice Communities” or “ESJ Communities” 19 as low-income or communities of color that have been 
underrepresented in the policy setting or decision-making process, are subject to a disproportionate impact 
from one or more environmental hazards, and likely to experience disparate implementation of 
environmental regulations and socio-economic investments in their communities. In addition, ESJ 
communities include: Disadvantaged Communities, defined as census tracts that score in the top 25% of 
CalEnviroScreen 3.0, along with those that score within the highest 5% of CalEnviroScreen 3.0's Pollution 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
17 AB 1665 (Garcia, 2017) 
18 See ESJ Plan Version 1.0 Microsoft Word - Env and Social Justice Action Plan_ 2019-02-21.docx (ca.gov) 
19 Use of the term “environmental and social justice” is not intended to create a new class of customers. Individual CPUC 
programs may focus on environmental and social justice communities in different ways. 

https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/news-and-outreach/documents/news-office/key-issues/esj/environmental-and-social-justice.pdf
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Burden but do not receive an overall CalEnviroScreen score 20 21; all Tribal lands 22; low-income 
households 23; and low-income census tracts 24. 

 

Image 2: Residents from the San Joaquin Valley attend CPUC Voting Meeting. December 2018. 
 
 
 
 
 
 
 
 
 
 
 

 
20  https://calepa.ca.gov/wp-content/uploads/sites/6/2017/04/SB-535-Designation-Final.pdf 
21 This definition of “Disadvantaged Communities” reflects a small change from Version 1.0 of the ESJ Action Plan and is 
changed to reflect the most recent designation of “Disadvantaged Communities” by the California Environmental Protection 
Agency (CalEPA). A new version of CalEnviroScreen, Version 4.0, was finalized in October 2021 and CalEPA will make a 
subsequent designation of “Disadvantaged Community” given the new data. This definition in the ESJ Action Plan will be 
subsequently updated to reflect this change once it is in effect. 
22 Can utilize definition of “California Indian Country” https://www.courts.ca.gov/8710.htm . 
23 Household incomes below 80 percent of the area median income. 
24 Census tracts with household incomes less than 80 percent area or state median income. 

19F 20F  

https://www.courts.ca.gov/8710.htm
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Progress on Implementation 
Since the adoption of Version 1.0 of the ESJ Action Plan, the CPUC has made significant progress in 
incorporating ESJ considerations into its work, as well as creating a culture that takes into serious account 
the lived experiences of ESJ communities. 

Implementation Structure 

To ensure compliance with the actions outlined in the ESJ Action Plan, the CPUC created an 
implementation structure to maximize effective coordination and sharing of lessons learned across the 
agency. Staff from the Executive Division serves as the primary staff lead, as they can work and 
communicate with staff and leadership across the CPUC. Advisory staff from the Office of the 
Commission, Executive Office, and Commissioner offices support the lead staff. Together, these individuals 
make up the “Core Team” implementing the ESJ Action Plan and work together on coordination and 
strategic planning. 

For the purposes of industry division coordination, the Core Team established “ESJ Liaisons” in each 
Division across the CPUC. These ESJ Liaisons provide status updates on action items listed in the ESJ 
Action Plan. Alongside the Core Team, ESJ Liaisons participate in an ESJ Working Group which promotes 
the goals of the plan across the CPUC and increases staff capacity to addresses ESJ issues in their daily 
work. 

 
 

Table 1: ESJ Working Group Structure 25 
 

1BCORE TEAM AND 
CROSS- COMMISSION ESJ LIAISONS 

INDUSTRY DIVISION ESJ LIAISONS 

Lead: News and Outreach Office (NOO) Communications Division (CD) 
Commissioner Offices Consumer Protection and Enforcement Division (CPED) 
Executive Office Energy Division (ED) 
Office of the Commission Rail Safety Division 
Administrative Law Judge Division (ALJ) Safety and Enforcement Division (SED) 
Legal Division Safety Policy Division (SPD) 
Office of Governmental Affairs (OGA) Water Division (WD) 

 
 
 
 
 

25 The following Divisions serve in an advisory capacity and do not have ESJ Liaisons: Human Resources Division (HR), 
Information Technology Services Division (ITSD), Administrative Services, Office of Internal Audits, Utility Audits, Risk & 
Compliance. 
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Image 6: CPUC ESJ Liaisons. January 2020. 
 

Status Report and Accomplishments Thus Far 

As a means of ensuring proper accountability to the commitments made within the ESJ Action Plan, the 
ESJ Working Group published a Status Report 26 in May 2020, which documented progress on 
implementing each of the ESJ Action Plan’s 95 action items. The Core Team also provided a presentation to 
the Commission on this progress, alongside lessons learned and opportunities for continued prioritization of 
ESJ-related work. 

The accomplishments highlighted below demonstrate efforts to systemically instill ESJ considerations into 
CPUC work and culture. 

• The CPUC encourages its staff to consider ESJ issues at the beginning of all proceedings to ensure the 
proceeding record incorporates meaningful discussion regarding potential impacts to ESJ communities. 
Internal guidance has been circulated to CPUC staff and technical assistance is being provided to CPUC 
staff by the Core Team and ESJ Liaisons. 

Figure 1: Steps for Incorporating ESJ Considerations into CPUC Proceedings 
 
 
 
 
 
 
 
 
 
 

26 https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/news-and-outreach/documents/news-office/key-issues/esj/esj- 
action-plan-status-update-presentation-2020.pdf 

https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/news-and-outreach/documents/news-office/key-issues/esj/esj-action-plan-status-update-presentation-2020.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/news-and-outreach/documents/news-office/key-issues/esj/esj-action-plan-status-update-presentation-2020.pdf
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• With the introduction of a new Public Comment feature on the CPUC Docket Card in February 2020, 27 

as well as the introduction of remote access for all CPUC meetings in the wake of the COVID-19 
pandemic, there has been a significant increase in the ability of people from ESJ communities and the 
public-at-large to provide public comment and inform CPUC decision-making. 

• In Decision 20-08-046 from the Climate Change Adaptation 28 proceeding,” Decision on energy utility 
climate change vulnerability assessments and climate adaptation in disadvantaged communities, “the 
CPUC established a new definition of “disadvantaged vulnerable communities” introducing the concept 
of adaptive capacity and investigating the specific needs of these communities in the face of climate 
change. Utilities are required to conduct robust community engagement as part of the process of 
preparing climate vulnerability assessments. 

• Decision 20-07-032 from the Affordability 29 proceeding, “Decision adopting metrics and methodologies 
for assessing the relative affordability of utility service,” offers new affordability metrics that can be 
utilized across energy, water, and communications industries to understand the impact 29F

30 of potential 
rate changes and highlights the geographic concentration of unaffordability of key utility services. 

• In Decision 20-03-004, “Community Awareness and Public Outreach Before, During, and After a 
Wildfire,” utilities are required to perform in-depth analysis to understand language needs in their 
service territories, and to extend communication to include indigenous languages. Utilities are also 
required to perform quantitative and qualitative evaluations concerning the reach and impact of their 
outreach. 

• A new CPUC website 31 launched in July 2021 with a focus on the consumer as the primary audience, 
presenting easy access to information related to low-income programs and filing complaints. 

 
 

27 https://www.cpuc.ca.gov/about-cpuc/divisions/news-and-public-information-office/public-advisors-office/providing-public- 
comments-at-the-cpuc 
28  https://www.cpuc.ca.gov/industries-and-topics/electrical-energy/climate-change 
29  https://www.cpuc.ca.gov/industries-and-topics/electrical-energy/affordability 
30 https://www.cpuc.ca.gov/-/media/cpuc-website/industries-and-topics/reports/2019-annual-affordability-report.pdf 
31   https://www.cpuc.ca.gov/news-and-updates/all-news/cpuc-unveils-new-website-to-better-serve-californians 

https://www.cpuc.ca.gov/about-cpuc/divisions/news-and-public-information-office/public-advisors-office/providing-public-comments-at-the-cpuc
https://www.cpuc.ca.gov/about-cpuc/divisions/news-and-public-information-office/public-advisors-office/providing-public-comments-at-the-cpuc
https://www.cpuc.ca.gov/industries-and-topics/electrical-energy/climate-change
https://www.cpuc.ca.gov/industries-and-topics/electrical-energy/affordability
https://www.cpuc.ca.gov/-/media/cpuc-website/industries-and-topics/reports/2019-annual-affordability-report.pdf
https://www.cpuc.ca.gov/news-and-updates/all-news/cpuc-unveils-new-website-to-better-serve-californians
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• CPUC Local Government and Community Liaisons have continued to emphasize relationship-building 
with grassroots community-based organizations and introducing them to the CPUC process. Their 
activities have included spearheading a quarterly webinar series highlighting CPUC efforts and 
organizing tours with CPUC leadership in ESJ communities. 

• The CPUC has entered a Memorandum of Understanding (MOU) with the California Workforce 
Development Board (CWDB) to provide expertise and recommendations on how the CPUC can 
maximize workforce development opportunities in ESJ communities. Recommendations have been 
incorporated into several rulings, including the Transportation Electrification Framework (R.18-12-006) 
and Self-Generation Incentive Program proceeding (R.20-05-012). 

 
 

 
 

Image 3: Representatives from Community- 
Based Organizations discuss the need for in- 
language outreach. September 2019. 

Image 4: CPUC staff attend a Community 
Engagement and Outreach Workshop in 
Sacramento. February 2020. 

 
 
 
• The Utility Supplier Diversity Program’s July 2021 whitepaper, “Economic Opportunities in 

Environmental and Social Justice Communities,” found that significant investment has been made in 
ESJ communities on the part of utilities, with 42.2 percent of utility spending with diverse firms is 
within ESJ communities. 32 

 
 
 
 

32 https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/news-and-outreach/documents/bco/utility-supplier-diversity- 
program/economic-opportunities-in-esj-communities-paper.pdf 

https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/news-and-outreach/documents/bco/utility-supplier-diversity-program/economic-opportunities-in-esj-communities-paper.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/news-and-outreach/documents/bco/utility-supplier-diversity-program/economic-opportunities-in-esj-communities-paper.pdf
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• In May 2021, the CPUC’s New Employee Orientation established a 2-hour session focused entirely 
focused on ESJ issues, providing incoming staff with a brief history of redlining and the environmental 
justice movement, an introduction to the ESJ Action Plan, and offers resources to staff to implement 
ESJ priorities in their work. 

• CPUC staff participated in the Capitol Collaborative on Race and Equity (CCORE), which provides in- 
depth training to state agency cohorts on racial inequities and equips staff with tools and resources to 
further racial justice within their organizations. 33 The CPUC cohort will produce a Racial Equity Action 
Plan for the agency in 2022. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

33  https://sgc.ca.gov/programs/hiap/racial-equity/ 

https://sgc.ca.gov/programs/hiap/racial-equity/


C P UC E N V I R O N M E N T A L & S O C I A L J US T I C E A C T I O N P L A N 

C A L I F O R N I A P UB L I C UT I L I T I E S C O M M I S S I O N 18 

 

 

 
 

Critical Topics for Consideration 
for Version 2.0 
The ESJ plan is an iterative document. As such, the CPUC applied learnings from ongoing implementation 
activities outlined in Version 1.0, social and political events, and other parallel efforts that occurred between 
2019 and 2021, as opportunities to deepen and enhance the goals of the ESJ Action Plan. 

Racial Equity + Diversity, Equity & Inclusion 

Given that ESJ Communities include communities of color, it is critical for the ESJ Action Plan to both 
acknowledge solidarity and align with broader racial equity work being led concurrently with the 
implementation of the ESJ Action Plan. 

In 2020, CPUC staff began participating in California’s Capitol Collaborative on Race and Equity (CCORE) 
program. 16 CPUC staff members, representing different divisions across the agency, constitute a cohort 
that is building a Racial Equity Action Plan for the CPUC with the support of executive sponsors. 

In addition to participating in CCORE, the murder of George Floyd in the summer of 2020 centered the 
Black Lives Matter movement in the consciousness of our society and created a sense of urgency and 
necessity within the CPUC to embody diversity, equity, and inclusion. This has included the establishment 
of the staff led Diversity, Equity, and Inclusion (DEI) Working Group, which helps identify, propose, and 
assist with efforts to achieve diversity, equity, inclusion, and cultural competence at the CPUC. The DEI 
Working Group implemented several initiatives to celebrate diverse communities, highlight their challenges, 
and improve diversity of recruitment and hiring through training for all CPUC management, hiring panels 
with diverse representation, and increased recruitment from diverse professional associations. 

While the ESJ Action Plan certainly prioritizes communities of color and principles of racial equity, the Plan 
should not be considered the CPUC’s primary effort to further racial equity work. CPUC staff working on 
implementing the ESJ Action Plan will work alongside and in solidarity with the CCORE cohort and the 
DEI Working Group to ensure shared goals and efforts are accomplished. 

Engagement with California Native American Tribes 

While the CPUC has had a Tribal Liaison for several years, since 2019 the work of the agency with tribes 
has expanded and deepened. The CPUC welcomed a Governor-appointed Tribal Advisor in 2020 to 
provide executive-level direction on how to effectively engage with tribal governments. Additionally, the 
establishment of the Tribal Land Transfer Policy 34, which allows for the transfer of land from investor- 
owned utilities to Native American tribes with a historical interest in the land, as well as the continued 

 
 

 
34 https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/news-and-outreach/documents/bco/tribal/final-land-transfer- 
policy-116.pdf 

https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/news-and-outreach/documents/bco/tribal/final-land-transfer-policy-116.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/news-and-outreach/documents/bco/tribal/final-land-transfer-policy-116.pdf
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implementation of the Tribal Consultation Policy 35, which provides a framework to establish and maintain 
effective relationships with Tribes while respecting sovereignty, have deepened the CPUC’s relationships in 
Indian Country and have offered increasing insight into how to further adapt and learn. 

Individuals and Communities with Access & Functional Needs 

On November 22, 2016, the California Legislature and Governor approved AB 2311, 36 which required 
emergency plans to integrate the needs of populations with access and functional needs (AFN). This 
population includes individuals who live with developmental or intellectual disabilities, physical disabilities, 
chronic conditions, injuries, limited English proficiency or who are non-English speaking, are older adults, 
children, people living in institutionalized settings, or those who are low income, homeless, or 
transportation disadvantaged, including, but not limited to, those who are dependent on public transit or 
those who are pregnant. 37 

In late 2019, communities across California experienced unprecedented use of Public Safety Power Shutoff 
(PSPS) events, with over 975,000 customer accounts in 38 counties being affected in PG&E territory with 
many customers losing power for nearly a week. 38 While electric utilities are to use PSPS events as a tool of 
last resort only in the highest risk of infrastructure-ignited fire, the impacts of PSPS events can be perilous 
to individuals with access and functional needs. In order to collaborate with communities with AFN to 
understand and ensure CPUC efforts serve their needs, the CPUC hired a designated Senior Analyst for 
Resilient Communities with Access and Functional Needs within the Safety Policy Division to focus on 
ensuring proceedings, policies, and programs meaningfully account for and include the needs of people with 
AFN. 

COVID-19 Pandemic: Immediate Response and the “New 
Normal” 

On March 4, 2020, California Governor Newsom declared a State of Emergency to prepare additional 
resources in light of rising case numbers due to the COVID-19 pandemic. 39 Given the immediate threat of 
the global pandemic to the existence and livelihoods of millions of Californians, the Governor issued a “Stay 

 
 
 
 
 
 
 

35 https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/news-and-outreach/documents/bco/tribal/tribal-consultation- 
policy-approved.pdf 
36 CA Govt Code § 8593 
37 AB 2311. https://leginfo.legislature.ca.gov/faces/billCompareClient.xhtml?bill_id=201520160AB2311&showamends=false 
38 Presiding Officer’s Decision 2021. https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M385/K400/385400379.PDF 
39 Governor Newsom Declares State of Emergency to Help State Prepare for Broader Spread of COVID-19 | California 
Governor. https://www.gov.ca.gov/2020/03/04/governor-newsom-declares-state-of-emergency-to-help-state-prepare-for- 
broader-spread-of-covid-19/ 

https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/news-and-outreach/documents/bco/tribal/tribal-consultation-policy-approved.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/news-and-outreach/documents/bco/tribal/tribal-consultation-policy-approved.pdf
https://www.gov.ca.gov/2020/03/04/governor-newsom-declares-state-of-emergency-to-help-state-prepare-for-broader-spread-of-covid-19/
https://www.gov.ca.gov/2020/03/04/governor-newsom-declares-state-of-emergency-to-help-state-prepare-for-broader-spread-of-covid-19/
http://www.gov.ca.gov/2020/03/04/governor-newsom-declares-state-of-emergency-to-help-state-prepare-for-
http://www.gov.ca.gov/2020/03/04/governor-newsom-declares-state-of-emergency-to-help-state-prepare-for-
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at Home” order on March 19, 2020. 40 In light of this emergency, the CPUC took immediate action to 
protect the state’s most vulnerable residents: 41 

1. The CPUC issued moratoriums on disconnections for nonpayment of service, which continued through 
2021. 

2. In February 2021, the CPUC opened a proceeding (R.21-02-014) to address the energy utility customer 
bill debt accumulated during the COVID-19 pandemic. In October 2021, the CPUC ordered investor- 
owned utilities to implement Percentage of Income Payment Plan (PIPP) pilot programs, which allow a 
participant to pay a predetermined affordable percentage of their monthly income toward their 
electricity or natural gas bill, in order to reduce residential disconnections. 

3. Moving forward, the CPUC is proactively considering how to ensure Californians disproportionately 
impacted, such as those in ESJ communities, continue to safely receive reliable utility service. 

4. Additionally, the CPUC shifted all CPUC business to virtual platforms, which has facilitated significantly 
more public access to CPUC meetings and hearings. If the future allows for the opportunity to hold 
meetings in-person once again, it is likely that virtual engagement opportunities will remain to ensure 
enhanced and broader access is still available to ESJ communities and the public. 

 
 
 

Image 5: Community Meeting regarding Disconnection in San Bernardino. June 2019. 
 
 
 
 
 

40 Governor Gavin Newsom Issues Stay at Home Order | California Governor. https://www.gov.ca.gov/2020/03/19/governor- 
gavin-newsom-issues-stay-at-home-order/ 
41 CPUC COVID-19 Actions. https://www.cpuc.ca.gov/news-and-updates/newsroom/covid-19 

https://www.gov.ca.gov/2020/03/19/governor-gavin-newsom-issues-stay-at-home-order/
http://www.gov.ca.gov/2020/03/19/governor-
http://www.gov.ca.gov/2020/03/19/governor-
http://www.cpuc.ca.gov/news-and-updates/newsroom/covid-19
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Wildfire Events 

Since Version 1.0 of the ESJ Action Plan, California has experienced the largest wildfires in state history. 42 
Additionally, electric utilities have used de-energization strategies more frequently to prevent ignition of 
wildfires by electric utility infrastructure. These events have had massive implications for ESJ communities, 
particularly low-income people in rural, high fire threat areas including people with access and functional 
needs. While the CPUC oversaw the creation of the Wildfire Safety Division and its subsequent move to the 
California Natural Resources Agency, CPUC staff continue to incorporate the needs of ESJ communities in 
high fire threat districts as it advises the Commission and evaluates safety compliance and efficacy of 
wildfire prevention work of the utilities. 

Workforce Development and the High Road Transition 

With the implementation of the ESJ Action Plan, the CPUC entered a Memorandum of Understanding 
(MoU) with the California Workforce Development Board (CWDB) in October 2020 in order to receive 
expertise from the CWDB about implementing Goal 7, “promoting economic and workforce development 
opportunities in ESJ communities.” Energy efficiency, renewable energy, transportation electrification, 
building decarbonization, and vegetation management are the five areas or topics of interagency 
collaboration listed in the MoU, with the first three having been the immediate priority. In developing the 
MoU, the agencies realized their shared interest in leveraging CPUC policies (e.g., incentive programs, 
regulations and rulemakings, strategic plans, research studies, etc.) to deliver economic equity – i.e., the 
elimination or reduction in income inequality and other economic disparities between ESJ and non-ESJ 
communities. 

Through the partnership, the CPUC has gained a much deeper and clearer understanding of the need to 
leverage its authority and jurisdiction to focus on the jobs created or supported by CPUC policies, as well as 
the training and services needed to develop a skilled and diverse workforce, addressing issues of quality and 
access on both fronts. In other words, improving ESJ communities’ economic well-being, and advancing 
economic equity in California, will require more of the CPUC than the conventional approach of simply 
promoting job training or skill acquisition. As a result, Goal 7 of the ESJ Action Plan is updated to better 
reflect the imperatives of quality and access in both employment and training, and further promote the high 
road principles of equity, sustainability, and job quality across the CPUC. 

Priority Populations for Future Consideration in the Definition of 
“Environmental and Social Justice Communities” 

Version 1.0 of the ESJ Action Plan established a definition for “ESJ communities,” which includes: (1) 
Disadvantaged Communities; (2) Low Income Census Tracts; (3) Low Income Households; and (4) Tribal 
Lands. While this definition captures a diverse group of communities in need of prioritization, some 
additional priority communities are not specifically named. Notably, communities with AFN and those with 
other medical vulnerabilities are not specifically captured, nor are communities that experience 

 

 
42 Cal FIRE Stats and Events. https://www.fire.ca.gov/stats-events/ 

http://www.fire.ca.gov/stats-events/
http://www.fire.ca.gov/stats-events/
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disproportionate challenges with affording utility service, unhoused individuals, or indigenous populations 
living off tribal lands. Version 2.0 of the ESJ Action Plan does not propose a revised definition of “ESJ 
communities,” as we recognize there is not a one-size-fits-all definition of what encompasses a potential ESJ 
community. Rather, we encourage CPUC initiatives to critically consider all the various kinds of populations 
that warrant prioritization in policies and programs. 

Considerations of Rate Burdens on Low-Income Customers 

Ensuring the development of environmentally friendly and resource-responsible policies are essential to 
maintaining a resilient utility service network, especially within the current climate change crisis. These 
programs will provide substantial benefits to ESJ communities that are most harmed by pollution and 
climate change impacts. However, as California transitions to a cleaner grid, the risk of a smaller number of 
households, likely lower income households who cannot afford to upgrade their existing household 
appliances to energy efficient and/or all electric, becoming increasingly financially responsible for 
maintaining legacy infrastructure. 

This is in addition to the overall utility rate increases residents are experiencing due to a variety of factors. 
The CPUC acknowledges that increased rates place a large burden on ESJ communities who participate in 
clean energy programs at a lower rate than others. Continuing to assess the cumulative impact of rates on 
households and working to mitigate these impacts on the most burdened households will remain a priority 
in all actions the CPUC takes. 

Timeline for Providing ESJ Action Plan Status Reports and 
Updates 

Version 1.0 of the ESJ Action Plan calls for it to be an iterative document with a two-year update cycle. 
Through implementation of the first iteration of the Plan, the ESJ Core Team organized a Status Report 
delivered to the Commissioners in May 2020 on implementation of the action items. The Status Report 
outlined forward movement in implementing the Action Items in the ESJ Action Plan and acknowledged 
opportunities for improvement. This was an effective exercise to ensure accountability for the commitments 
made in the Plan, empower the ESJ Liaisons in each Division to understand ESJ priorities in their division, 
and understand where more energy needs to be focused to make strong progress on ESJ Action Plan 
implementation. 

Based on experience implementing the ESJ Action Plan and putting together the Status Report, staff 
propose for the ESJ Action Plan to aim for a three-year time horizon for an update, with a mid-point status 
report to the Commission. This will allow for a more reasonable timeframe with which to revisit action 
items and ensure their proper implementation. 
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ESJ Action Plan 2.0: 
Updated Goals & Objectives 
For Version 2.0 of ESJ Action Plan, revisions to eight of the nine goals clarify existing language; and Goal 7, 
related to workforce development, has been revised to include an emphasis on job quality and access. The 
objectives related to each goal have been revised to reflect the work of the CPUC for the upcoming three 
years particularly related to institutionalizing ESJ considerations into the Commission’s decision-making 
processes. 

Finally, Version 2.0 of the ESJ Action Plan includes additional narratives. These sections clarify the CPUC’s 
intent of the ESJ Plan to be used by staff and stakeholders as a reference document when developing or 
responding to policies and programs under development, or as a resource document to gain a better 
understanding of key definitions, eligibility criteria, and how the plan has been referenced in past 
proceedings. Additional language reiterates that regulated entities under the CPUC’s jurisdiction continue to 
be required to abide by all policy directives in the CPUC’s final decisions. 

Appendix A includes a detailed list of action items, lead staff, and tentative work plans. The list remains 
robust and demonstrates commitments from across our various offices and divisions, with an emphasis on 
more cross-agency activities to deepen impact on ESJ issues. 

 
GOAL 1: CONSISTENTLY INTEGRATE EQUITY AND ACCESS CONSIDERATIONS THROUGHOUT CPUC 
REGULATORY ACTIVITIES. 
REVISED OBJECTIVES: 

1.1 Build Systematic Approaches for ESJ Priorities: Continue building systematic approaches for 
considering ESJ issues in proceedings and decisions, as well as implementation processes included in 
advice letters, general orders, and resolutions. Build understanding of critical ESJ concepts and 
definitions to ensure alignment and deepen impact. 

1.2 Expand Opportunities for Access: Continue pursuing innovative approaches to broadening access 
to CPUC activities and decision-making. 

 
GOAL 2: INCREASE INVESTMENT IN CLEAN ENERGY RESOURCES TO BENEFIT ESJ COMMUNITIES, 
ESPECIALLY TO IMPROVE LOCAL AIR QUALITY AND PUBLIC HEALTH . 
REVISED OBJECTIVES: 

2.1 Outreach & Engagement: Broaden and deepen outreach and engagement with ESJ communities 
early in proceedings and processes related to resilient, clean energy. 

2.2 Research & Analysis to Understand Impact: Further research and analytical opportunities to 
understand impacts in ESJ communities. 
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2.3 Move Towards Mutual Eligibility & Maximizing Impact: Better leverage ongoing work by 
fostering cross-division, cross-Commission, and cross-agency dialogues to move towards mutual 
eligibility and maximizing impact. 

2.4 Address Impacts in ESJ Communities: Continue to address ongoing and legacy impacts in ESJ 
communities in the resilient, clean energy space. 

2.5 Continue Ongoing Investment: Continue to make prioritized resilient, clean energy investments in 
ESJ communities. 

 
GOAL 3: STRIVE TO IMPROVE ACCESS TO HIGH-QUALITY WATER, COMMUNICATIONS, AND 
TRANSPORTATION SERVICES FOR ESJ COMMUNITIES. 
REVISED OBJECTIVES: 

3.1 Equitable Clean Transportation: Pursue opportunities for ESJ communities to access clean 
vehicles and services from Transportation Network Companies (TNCs). 

3.2 Water Customer Resilience: Support ESJ customers and communities with discounted rates for 
low-income customers and sustainable systems. 

3.3 Extend Rail Safety to ESJ Communities: Pursue opportunities to bolster safety along rail lines in 
ESJ communities. 

3.4 Extend Essential Communications Services to ESJ Communities: Ensure implementation of 
new investments that offer ESJ communities’ access to essential 43 communications services at affordable 
rates. 

 
GOAL 4: INCREASE CLIMATE RESILIENCY IN ESJ COMMUNITIES. 
REVISED OBJECTIVES: 

4.1 Emphasize Adaptive Capacity: Ensure ESJ communities and considerations around their adaptive 
capacity is incorporated into relevant programs and activities. 

 
GOAL 5: ENHANCE OUTREACH AND PUBLIC PARTICIPATION OPPORTUNITIES FOR ESJ COMMUNITIES 
TO MEANINGFULLY PARTICIPATE IN THE CPUC’S DECISION-MAKING PROCESS AND BENEFIT FROM 
CPUC PROGRAMS. 
REVISED OBJECTIVES: 

5.1 Improve Communication with ESJ Lens: Continue to build and improve CPUC communications 
methods and materials to ensure ESJ audiences can better participate. 

5.2 Continue to Emphasize Engagement with CBOs: Deepen relationships and network 
connections with community-based organizations throughout the state. 

 
 

 
43 43 Decision 20-07-032 http://docs.cpuc.ca.gov/SearchRes.aspx?DocFormat=ALL&DocID=344049206 

http://docs.cpuc.ca.gov/SearchRes.aspx?DocFormat=ALL&DocID=344049206
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5.3 Build Pathways for Public Participation: Based on lessons learned and areas of improvement, 
build additional and enhanced pathways to welcome and involve ESJ stakeholders into CPUC processes. 

5.4 Enhance Engagement with Particular ESJ Communities: Consider the specific needs of 
particular populations and work to create targeted engagement opportunities. 

 
 

GOAL 6: ENHANCE ENFORCEMENT TO ENSURE SAFETY AND CONSUMER PROTECTION FOR ALL , 
ESPECIALLY FOR ESJ COMMUNITIES. 
REVISED OBJECTIVES: 

6.1 Protect ESJ Consumers: Track complaints from ESJ communities and protect against fraud and 
unfair business practices in CPUC-regulated industries. 

6.2 Conduct Proactive Action & Analysis in Transportation and Utility Enforcement: Utilize 
existing data and enforcement authority to focus on serving ESJ communities and understanding their 
needs. 

6.3 Apply ESJ Lens to CPUC Enforcement Policy: Ensure implementation of Enforcement Policy 
includes opportunities for ESJ communities to benefit from maximum compliance with CPUC rules and 
regulations. 

6.4 Maximize Opportunities within Utility Audits: Incorporate strategies for engaging with ESJ 
communities and understanding cumulative impact. 

 
REVISED GOAL 7: PROMOTE HIGH ROAD 44 CAREER PATHS AND ECONOMIC OPPORTUNITY FOR 
RESIDENTS OF ESJ COMMUNITIES. 

REVISED OBJECTIVES: 
7.1 Maximize Authority to Promote High Road: Continue implementing MOU with CA Workforce 
Development Board to develop proceeding record and outreach to nontraditional partners to 
understand opportunities for CPUC to maximize jurisdiction and authority to promote high road 
careers. 

7.2 Educate on High Road Careers: Provide opportunities to educate CPUC staff on high road 
career paths, best practices, and opportunities to integrate into CPUC programs. 

7.3 Partner with Utilities and Sister Agencies: Engage sister agencies with authority and expertise on 
workforce-related issues and regulated utilities in promoting economic opportunity for ESJ 
communities. 

 
 
 
 

 
44 https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=UIC&division=7.&title=&part=&chapter=2. 
&article 
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GOAL 8: IMPROVE TRAINING AND STAFF DEVELOPMENT RELATED TO ENVIRONMENTAL AND SOCIAL 
JUSTICE ISSUES WITHIN THE CPUC’S JURISDICTION. 
REVISED OBJECTIVES: 

8.1 Bolster Staff Knowledge on ESJ Issues and Resources: Provide ongoing training to new and 
existing employees on ESJ issues and continue to offer resources and tools to support staff learning. 

8.2 Support Emerging Priorities and Skill Needs: Work in solidarity with other ESJ-aligned plans 
and efforts and offer new training opportunities to support shared goals. 

 
GOAL 9: MONITOR THE CPUC’S ENVIRONMENTAL AND SOCIAL JUSTICE EFFORTS TO EVALUATE 
HOW THEY ARE ACHIEVING THEIR OBJECTIVES. 
REVISED OBJECTIVES: 

9.1 Establish Consistent Quantitative Metrics: Pursue opportunities to standardize metrics related to 
ESJ communities in CPUC programs and proceedings. 

9.2 Promote Meaningful Feedback Loops: Cultivate and deepen avenues to receive feedback from 
the public and demonstrate resulting impact back to members of the public. 

9.3 Establish Accountability Measures: Establish a public mechanism for reporting the CPUC’s 
progress towards achieving goals of the ESJ Action Plan. 

 

Utilizing the ESJ Plan as Resource 

The ESJ Action Plan is intended to serve as a resource for CPUC staff, intervenors, stakeholders, and the 
public. The goals and objectives provide the broad vision and steps the CPUC will take to ensure equity in 
its programs and services. The action items serve as a tracking mechanism to remain transparent about the 
concrete actions the CPUC is taking with regards to embedding ESJ principles into its work. Finally, the 
appendices which include definitions, program criteria, and examples of past decisions are included as 
reference materials to be cited or used as reference material by CPUC staff and/or any individual or 
organization that interacts with the CPUC. 

Compliance and Enforcement 

The CPUC expects regulated entities to conform to the goals and principles outlined in the ESJ Action Plan. 
As the goals and objectives in the plan, or the plan itself, will be referenced and cited in Commission 
decisions, when appropriate, regulated entities are expected to continue to abide by language in final 
decisions. The CPUC will continue to use its discretion and broad authority to take enforcement actions as 
appropriate. 
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Appendix A: 
ESJ Action Items 
This Appendix includes 93 specific Action Items in service of fulfilling the Goals and Objectives of Version 
2.0 of the ESJ Action Plan. Each Action Item includes a title, brief description, identified lead implementor, 
and a tentative work plan. 
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Goal 1: Consistently integrate equity and access considerations throughout CPUC proceedings and other efforts. (11 Action Items) 

Index 
# Action Item Description 

Coordination 
Level Lead Tentative Work Plan 

1.1 Build Systemic Approaches for ESJ Priorities 

 
 

1.1.1 

 
 

ESJ Impacts in CPUC 
Processes 

Continue to systematically incorporate ESJ 
considerations into proceedings, and 
further pursue opportunities to 
incorporate ESJ into Advice Letters, 
Resolutions, and other processes. 

 
 

Cross- 
Commission 

 
 

ESJ Core Team 

1- Create guidance for incorporating ESJ into Advice 
Letters; 2- Consider a designated section on ESJ 
impacts in decisions, resolutions, and advice letters 
that impact customers, residents, or small businesses 
in ESJ communities; 3- Explore mechanisms to ensure 
applicants include ESJ consideration in application. 

 
 
 

1.1.2 

 

Institutionalize 
Implementation of ESJ 
Action Plan within 
Divisions 

Continue ongoing recruitment of ESJ 
Liaisons to ensure representation from all 
CPUC Divisions. Bolster opportunities for 
ESJ Liaisons to lead ESJ Action Plan 
implementation within their divisions. 
Ensure staff-level ownership of 
implementation. 

 
 

Cross- 
Commission 

 
 
 

ESJ Core Team 

1- Continue recruiting ESJ Liaisons for unrepresented 
Divisions 2- Ensure administrative Divisions receive 
biannual updates on implementation 3- Provide 
opportunities for ESJ Liaisons to lead ESJ-related work 
within their divisions. 4- Provide a mid-point status 
update on implementation of ESJ Action Plan to 
Commissioners and the public 

 
 

1.1.3 

 

Tracking Federal 
Initiatives Related to 
Environmental Justice 

Follow actions of the Biden 
Administration that relate to the goals of 
the ESJ Action Plan. Share with ESJ 
Liaisons and broader CPUC staff 
opportunities to inform, engage and 
participate. 

 
 

Cross- 
Commission 

 
 

Office of the 
Commission 

 

1- Create tracking mechanism for federal 
environmental justice actions 2- Develop internal 
information sharing system 

 
 
 
 

1.1.4 

 
 

Coordination with ESJ- 
focused Staff at 
Regulated Utilities 

Convene and explore opportunities for 
coordination and collaboration with 
regulated utility staff that focus on ESJ- 
related issues. Build understanding across 
various program and policy areas on 
shared ESJ-related priorities and work 
together to ensure strong implementation 
of the CPUC ESJ Action Plan. 

 
 
 

Cross- 
Commission 

 
 
 
 

ESJ Core Team 

1- Outreach to utilities to connect with staff focused 
on ESJ-related issues; 2- Consider establishing an 
informal working group to foster conversation and 
collaboration; 3- Pinpoint priority areas for 
coordination; 4- Leverage opportunities to meet key 
ESJ Action Plan goals, such as those related to staff 
training 
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Goal 1: Consistently integrate equity and access considerations throughout CPUC proceedings and other efforts. (11 Action Items) 

Index 
# Action Item Description 

Coordination 
Level Lead Tentative Work Plan 

 
 
 
 

1.1.5 

 
 

ESJ Definitions: 
Catalogue and Assess 
Opportunities for 
Mutual Eligibility 

 

Catalogue definitions being used across 
the CPUC for ESJ purposes and create a 
framework for the creation of future 
definitions. Consider opportunities for 
alignment and mutual eligibility in 
coordination with industry divisions. 

 
 
 

Cross- 
Commission 

 
 
 

Office of the 
Commission 

1- Build upon Appendix B of ESJ Action Plan and create 
consistently updated catalogue of ESJ-related 
definitions that is accessible to staff; 2- Create an ESJ 
Definition Framework that helps with decision-making 
related to program targets; 3- Work with industry 
divisions and CPUC leadership to consider 
opportunities for potential alignment and mutual 
eligibility of programs, in coordination with Energy 
Division efforts 

1.2 Expand Opportunities for Access 
 
 

1.2.1 

 

Evaluation of Intervenor 
Compensation Program 
(ICOMP) 

Assess the current ICOMP successes and 
challenges, and propose 
recommendations for future 
improvements, both administrative and 
statutory. 

 
 

Cross- 
Commission 

 
 

Office of the 
Commission 

1- Using monthly ICOMP analysis, perform evaluation 
of existing ICOMP, including stakeholder experience, 
diversity of intervenors, timeframe for awards to be 
made, common intervenor errors, among other 
metrics; 2- Present results of evaluation at a 
Commission Committee Meeting 

 
 
 

1.2.2 

 

Consider Funded 
Community Based 
Organization (CBO) 
Program 

 

Explore concept of a paid CBO pilot 
program that aims to facilitate deeper 
involvement of CBOs in CPUC programs 
and processes. 

 
 

Cross- 
Commission 

 
 

News & 
Outreach 
Office 

1- Explore and identify need and staffing sources for 
the purposes of a pilot program; 2- Understand best 
practices in CBO programs from sister agencies; 3- 
Consider development and deployment of a pilot 
program, including funding and authority; 4- Identify 
any lessons learned and opportunities for a permanent 
program 

 
 

1.2.3 

 
Implementation of 
Tribal Consultation 
Policy 

Continue to educate CPUC staff and 
stakeholders on Tribal Consultation Policy 
and pursue opportunities for updates and 
deeper engagement with tribal 
communities. 

 

Cross- 
Commission 

 
Executive 
Office - Tribal 
Advisor 

1- Offer presentation to CPUC staff and stakeholders 
on Tribal Consultation Policy, as well as assistance in 
implementation; 2-Consider opportunities for updates 
and/or revisions 

 
 

1.2.4 

 

ADA Accessibility of 
CPUC Internet 

 
Ensure that CPUC internet and public 
documents meets all accessibility-related 
requirements. 

 

Cross- 
Commission 

 
Executive 
Office - ADA 
Coordinator 

1- Perform analysis on accessibility of CPUC internet 
and public documents 2- Remediate documents as 
necessary 3- Educate and train CPUC staff on 
accessibility requirements 4- Perform ongoing 
maintenance 
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Goal 1: Consistently integrate equity and access considerations throughout CPUC proceedings and other efforts. (11 Action Items) 

Index 
# Action Item Description 

Coordination 
Level Lead Tentative Work Plan 

 

1.2.5 
Provide "Participate in 
CPUC" training via 
various methods 

Provide information on "Participating in 
CPUC Processes" to provide education on 
proceedings, processes, programs, how to 
engage, etc. 

 
Cross- 
Commission 

News & 
Outreach 
Office 

1- Develop presentations and materials ; 2- Post 
recording to CPUC YouTube and advertise availability 
to stakeholders 

 
 

1.2.6 

 
 

Explore Capacity 
Building Initiatives 

 

Explore methods of educating ESJ 
communities on fundamental principles of 
utility regulation and impacted industries 

 
 

Cross- 
Commission 

 
 

ESJ Core Team 

1- Explore the feasibility of developing educational 
materials for ESJ communities on the fundamentals of 
utility regulation including an overview of emerging 
and key issues facing ESJ communities; 2- Explore 
developing a public repository of ESJ-related reports or 
other resources. 

 
 

Goal 2: Increase investment in clean energy resources to benefit ESJ communities, especially to improve local air quality and public health. (25 Action Items) 
Index 

# Action Item Description Coordination 
Level Lead Tentative Work Plan 

2.1 Outreach & Engagement 

 
 

2.1.1 

 
Alignment & 
Coordination Across 
Marketing, Education & 
Outreach (ME&O) Plans 

Leverage ongoing work across a multitude 
of investor-owned utilities (IOU) initiatives 
and programs to create synergy and 
deepen impact in ESJ communities, 
especially related to partnerships with 
community-based organizations (CBOs). 

 
 

Energy Division 

 
 

ESJ Core Team 

1- Compare ME&O plans of utilities and look for 
commonality in approach and CBOs involved 2- Share 
best practices in ME&O plans across utilities and, 
if/when appropriate, create template guidance to 
ensure future alignment; 3- Explore opportunities to 
diversify CBOs with which IOUs work with for ME&O 

 
 
 
 
 

2.1.2 

 
 
 

Improve Feedback Loop 
from Customers to 
Foster Iterative Process 
in Program Design 

 
Conduct more robust outreach to specific 
ESJ customer segments including 
households, businesses, and communities 
to understand program interest and 
satisfaction. Set mechanisms into place to 
adjust programs on an ongoing basis 
based on this feedback. Ensure 
appropriate data and metrics are utilized 
that can be built into program design. 

 
 
 
 
 

Energy Division 

 
 
 

Energy 
Efficiency 
Procurement 
& Portfolio 
Management 

 
1- Conduct workshop with program, community, and 
customer stakeholders to help inform new customer- 
centric Pilot Plus/Pilot Deep ESA program design that 
will target customers with greatest need and that can 
benefit most from deeper energy savings 2- Identify 
and track new metrics on customer segments eligible 
for programs and leverage data to target customer 
segments that can be better served by and continue to 
shape the new program design 
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Goal 2: Increase investment in clean energy resources to benefit ESJ communities, especially to improve local air quality and public health. (25 Action Items) 

Index 
# Action Item Description 

Coordination 
Level Lead Tentative Work Plan 

 
 

2.1.3 

Continue Support and 
Coordination of the 
Disadvantaged 
Communities Advisory 
Group (DACAG) 

Work alongside the California Energy 
Commission (CEC) to continue convening 
the DACAG and maximize opportunities to 
provide feedback to CPUC proceedings, 
programs, and processes. 

 
 

Energy Division 

 

Climate & 
Equity 

1- Support regular public meetings of the DACAG, 
including broad outreach for attendance 2- Continue 
to build pathways for DACAG feedback to inform CPUC 
proceedings and programs 3- Coordinate with Low 
Income Oversight Board (LIOB) on shared interests 

2.2 Research & Analysis to Understand Impact 
 
 
 

2.2.1 

Study: Reliability and 
Emissions Impacts of 
Fossil Generation In and 
Around Disadvantaged 
Communities, including 
the Impact of Storage 
Alternatives 

Conduct study within the Integrated 
Resource Planning (IRP) proceeding 
related to the retirement of gas resources 
and ensure considerations for ESJ 
communities are incorporated, including 
the role of energy storage technologies to 
ensure local reliability and reduce 
emissions. 

 
 
 

Energy Division 

 
 

Generation & 
Transmission 
Planning 

 
 

1- Conduct study as outlined 2- Ensure IRP parties are 
interviewed for the purposes of the study 3- Consider 
recommendations that take into account the 
particular experience of ESJ communities 

 
 
 

2.2.2 

 
 

Study: Societal Cost Test 
in Integrated Resource 
Plans 

Study a three-part Societal Cost Test (SCT) 
as ordered by Integrated Distributed 
Energy Resources (IDER) decision 
including Social Cost of Carbon, Air 
Quality Adder, and Social discount rate to 
study the impact of these societal costs 
on resource procurement. 

 
 
 

Energy Division 

 
 

Generation & 
Transmission 
Planning 

 
 

1- Conduct study as outlined by the IDER proceeding 2- 
Consider recommendations related to health and air 
quality in ESJ communities 

 
 

2.2.3 

 
Study: Quantifying the 
Air Quality Impacts of 
Decarbonization in 
California 

Conduct a sector-specific study of the air 
quality impacts of Transportation 
Electrification, Building Electrification, and 
other Distributed Energy Resources and 
ensure considerations for ESJ 
communities are incorporated. 

 
 

Energy Division 

 

Generation & 
Transmission 
Planning 

 

1- Conduct study as outlined 2- Consider 
recommendations related to health and air quality in 
ESJ communities 

 

2.2.4 

Study: Baseline of 
Greenhouse Gas 
Emissions of Small-Scale 
Biomass 

Conduct study on emissions of small-scale 
biomass facilities to understand 
greenhouse gas and air emission impacts. 

 

Energy Division 

Renewable 
Procurement 
& Market 
Development 

1- Conduct study 2- Ensure ESJ community 
representatives are interviewed for the purposes of 
the study 3- Consider recommendations that take into 
account the particular experience of ESJ communities 
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Goal 2: Increase investment in clean energy resources to benefit ESJ communities, especially to improve local air quality and public health. (25 Action Items) 

Index 
# Action Item Description 

Coordination 
Level Lead Tentative Work Plan 

 
 
 

2.2.5 

 
Providing Electric 
Program Investment 
Charge (EPIC) Research 
and Development 
Program Benefits to ESJ 
Communities 

In implementing EPIC projects, the CPUC 
will ensure administrators place 
increasing emphasis on: early 
engagement with vulnerable 
communities, ensuring projects benefit 
California ratepayers, and identify 
creative ways of engagement and 
compensation. 

 
 
 

Energy Division 

 
 
 

Climate & 
Equity 

 
 

1- Understand community needs as they relate to 
energy research 2- Create events, platforms, or other 
means to increase coordination between researchers 
and communities 

2.3 Move Towards Mutual Eligibility & Maximizing Impact 
 

2.3.1 
Distributed Energy 
Resources (DER) Action 
Plan 

Ensure a strong ESJ lens in the creation of 
the plan, particularly in the Vision and 
Action elements. 

 
Energy Division Grid Planning 

& Reliability 

1- Complete Plan 2- Ensure inclusion of 
recommendations related to potential impact and 
benefit to ESJ communities 

 
 
 
 
 
 

2.3.2 

 
 
 
 

Consider Streamlined 
Application Processes 
and Enhance 
Coordination for Low 
Income and Clean 
Energy Programs 

 
 

Provide customers a single statewide 
application to enroll in CARE, FERA, ESA 
programs and explore additional 
coordination opportunities with other 
income-qualified and clean energy 
programs and statewide efforts, including 
California Air Resource Board’s (CARB) 
Access Clean California (ACC) platform. 

 
 
 
 
 
 

Energy Division 

 
 
 

Energy 
Efficiency 
Procurement 
& Portfolio 
Management 
and Customer 
Generation 

1- Establish a working group to define goals for a 
Universal Application System, system requirements, 
and opportunities for inter- and intra-agency solutions 
with involvement from program and community 
stakeholders. 2- Define a recommended path forward 
to develop a Universal Application System solution as 
a result of working group discussions 3- Conduct public 
workshop to explore how program administrators can 
enhance coordination through aligning customer 
eligibility and increasing referrals and enrollment 
across multiple programs 4-Coordinate with ESJ Core 
Team on Commission-wide ESJ definitions and 
alignment work 

 
 
 
 
 

2.3.3 

 
Leverage Scale of 
California Alternative 
Rates for Energy (CARE) 
and Energy Savings 
Assistance (ESA) 
Programs to Cross-Refer 
to Other CPUC 
Initiatives 

Regulated entities are directed to share 
information with customers about 
affordable broadband plans and other 
clean energy programs. Additionally, 
energy and water investor-owned utilities 
(IOUs) are encouraged to exchange 
information in order to facilitate more 
enrollment in low-income water 
assistance programs. Follow 
implementation and pursue additional 

 
 
 
 

Cross- 
Commission 

 
 
 

Energy 
Efficiency 
Procurement 
& Portfolio 
Management 

 
 
 

1- Track effectiveness of cross-marketing and cross- 
referral efforts 2- Consider opportunities to deepen 
coordination efforts to maximize program uptake of 
income qualified, disadvantaged, and hard-to-reach 
customers, many of which reside in ESJ communities 
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Goal 2: Increase investment in clean energy resources to benefit ESJ communities, especially to improve local air quality and public health. (25 Action Items) 

Index 
# Action Item Description 

Coordination 
Level Lead Tentative Work Plan 

  opportunities for customer-focused 
coordination. 

   

2.4 Address Impacts in ESJ Communities 
 
 

2.4.1 

 
Understanding Impacts 
to ESJ Communities in 
Biomethane 
Procurement 

 
Assess potential impacts to ESJ 
communities when considering and 
recommending strategies for biomethane 
procurement. 

 
 

Energy Division 

 
Building 
Decarbonizatio 
n & Renewable 
Gas 

1 - Conduct outreach to ESJ communities to 
understand issues related to biomethane production 
2- Understand impacts and potential benefits of 
biomethane production 3- Consider recommendations 
that take into account the particular experiences of ESJ 
communities 

 
 

2.4.2 

 
Long Term Relief Due to 
COVID-19 Pandemic: 
Arrears & 
Disconnections 

Taking lessons learned from the Covid-19 
pandemic, pursue opportunities to 
continue providing bill relief for ESJ 
customers struggling with arrears and 
disconnections. 

 
 

Energy Division 

 
 

Retail Rates 

1- Ensure ESJ communities are meaningfully included 
in relevant proceedings and their lived experiences 
documented in the proceeding record 2- Work 
alongside sister agencies to maximize opportunities to 
provide bill relief 3- Establish capacity funding for 
CBOs to assist customers with arrears management 

 
 
 
 

2.4.3 

 
 

Pilot Utilization of 
Affordability Metrics in 
CPUC Proceeding 

 
Pilot the use of affordability metrics in a 
General Rate Case (GRC). Develop 
pathway for including affordability 
metrics in future GRCs and consider 
geographically deaveraged or location 
marginal pricing. 

 
 
 
 

Energy Division 

 
 
 
 

Retail Rates 

1- Select pilot GRC for use of affordability metrics 2- 
Share lessons learned regarding how affordability 
metrics impact costs and rates 3- Explore 
opportunities for wider adoption in CPUC proceedings 
4- Coordinate with internal electric costs and retail 
rate design groups to understand overlap between 
affordability and the approval of utility revenue 
requirements and retail rate designs 
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Goal 2: Increase investment in clean energy resources to benefit ESJ communities, especially to improve local air quality and public health. (25 Action Items) 

Index 
# Action Item Description 

Coordination 
Level Lead Tentative Work Plan 

 
 

2.4.4 

 
Net Energy Metering 
(NEM): Ensuring 
Equitable Incentives 

As changes to the NEM tariff are put 
forth, ensure that non-participating ESJ 
ratepayers will not be detrimentally 
impacted by changes to the tariff and will 
instead benefit. 

 
 

Energy Division 

 

Customer 
Generation 

 
1- Ensure meaningful involvement of ESJ communities 
in relevant proceeding and that potential impacts are 
thoroughly explored 

 

2.4.5 

Dynamic Pricing: 
Implementing Rate 
Flexibility & 
Management 

In recognition of the need to protect ESJ 
customers, pursue opportunities to 
implement dynamic pricing to create 
more equitable rate structures. 

 

Energy Division 

 

Retail Rates 
1- Ensure meaningful involvement of ESJ communities 
in relevant proceeding and that potential impacts are 
thoroughly explored 

 
 

2.4.6 

 
 

Long Term Gas Planning 

 
In the Long-Term Gas Planning 
Rulemaking, ensure meaningful 
stakeholder involvement and thorough 
exploration of ESJ-related issues. 

 
 

Energy Division 

 
 

Gas Policy & 
Reliability 

1- Conduct proactive outreach to ESJ communities and 
organizations to encourage becoming a party to the 
proceeding or submitting public comment 2- Provide 
expanded opportunities for dialogue related to the 
existing gas infrastructure landscape and key 
considerations to be made in the rulemaking 

 
 

2.4.7 

Understanding Diesel 
Back Up Generators 
(BUGs) and Potential 
Impacts on ESJ 
Communities 

 
Assist state and local agencies with BUG 
data to the extent the CPUC has access to 
such information. 

 
 

Energy Division 

 

Demand 
Response 

 

1- Work alongside stakeholders and state agencies to 
understand potential impacts 

 
 
 
 

2.4.8 

 
 

California 
Environmental Quality 
Act (CEQA): 
Opportunities for 
Alignment with Local 
Planning 

 
As it makes sense within the CPUC's CEQA 
authority, highlight ESJ considerations in 
preparation of comments. Consider what 
local planning efforts have included 
environmental justice or other social 
justice elements and ensure that CPUC 
review takes this into account. 

 
 
 
 

Energy Division 

 
 
 

Infrastructure 
Planning & 
CEQA 

1- On a case-by-case basis, research local General 
Plans and other key planning documents include an 
environmental justice element or related component 
2- Consider additional opportunities to address ESJ 
issues in CEQA review 3- Work alongside sister 
agencies, such as the Office of Planning and Research, 
to understand how to maximize CPUC effectiveness in 
this regard 

2.5 Continue Ongoing Investment 
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Goal 2: Increase investment in clean energy resources to benefit ESJ communities, especially to improve local air quality and public health. (25 Action Items) 

Index 
# Action Item Description 

Coordination 
Level Lead Tentative Work Plan 

 
 
 
 
 
 

2.5.1 

 
 
 
 

Establish Equity 
Segment of Program 
Administrators’ Energy 
Efficiency (EE) Portfolios 

Within EE Portfolios – Implement an 
Equity Segment that does not have to 
meet cost effectiveness criteria comprised 
of programs that provide energy, 
greenhouse gas, and non-energy benefits 
to hard-to-reach and underserved 
customers as well as disadvantaged 
communities, with the intention of 
serving households, businesses, and 
communities that are historically or 
currently marginalized. 

 
 
 
 
 
 

Energy Division 

 
 
 
 
 

Energy 
Efficiency 

1- Establish working group (WG) comprised of 
California Energy Efficiency Coordinating Committee 
(CAEECC) stakeholders and organizations championing 
ESJ principles 2- WG develop objectives that define 
success for the Equity segment and its programs 3- 
Conduct public workshop to engage diverse 
community members and obtain feedback on 
important topics, actions, and customer groups 4- WG 
develop metrics that measure progress toward 
achieving success 5- Consider opportunities for Equity 
offerings to enhance the societal benefit of offerings 
within the Market Support Segment 

 
 

2.5.2 

Continue Prioritization 
of ESJ Communities in 
Building 
Decarbonization 
Programs 

 
Ensure that funding for ESJ communities 
continues to be prioritized in BUILD and 
TECH. 

 
 

Energy Division 

Building 
Decarbonizatio 
n & Renewable 
Gas 

 

1- Incorporate definitions that prioritize ESJ 
communities in new phases of programs 

 
 
 
 

2.5.3 

 

Document Analysis of 
Investment in 
Electrification in San 
Joaquin Valley 
proceeding 

Follow ongoing implementation of the 
San Joaquin Valley Affordable Energy 
program to document engagement, 
awareness, and capacity building lessons 
learned in working with CBOs and ESJ 
communities on an electrification process 
and determine how to best invest in 
remaining communities in Phase 3. 

 
 
 
 

Energy Division 

 
 

Building 
Decarbonizatio 
n & Renewable 
Gas 

1- Share lessons learned, especially related to 
community engagement led by CBOs and how to reach 
residents of ESJ communities, with broader CPUC staff; 
2- Consider expanding pilot to remainder of 
communities or consider how to merge with the other 
electrification efforts at the commission; 3- Develop 
statewide strategies to barriers encountered in SJV 
communities 

 
 
 

2.5.4 

 

Continued Prioritization 
of ESJ Communities in 
Microgrid Incentive 
Program 

Disseminate $200 million to vulnerable 
areas and ensure criteria bolsters 
opportunities for low-income and 
vulnerable communities, people with 
access and functional needs, tribal, and 
people who are on medical baseline or 
electrically dependent to access funding. 

 
 
 

Energy Division 

 
 

Microgrids & 
Resiliency 

 

1- Monitor implementation of program, including 
effectiveness in reaching ESJ communities and those at 
high risk of electrical outage 2- Ensure proper 
outreach is conducted to targeted communities 
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Goal 2: Increase investment in clean energy resources to benefit ESJ communities, especially to improve local air quality and public health. (25 Action Items) 

Index 
# Action Item Description 

Coordination 
Level Lead Tentative Work Plan 

 
 
 
 

2.5.5 

 
 
 

Improving Access to 
Electric Vehicle Charging 
for ESJ Communities 

Between investments made via ratepayer 
funded transportation electrification (TE) 
programs and funding the IOUs oversee 
from Low Carbon Fuel Standard (LCFS) 
credit revenue, ensure robust equity 
requirements are incorporated and are in 
alignment with sister agencies like the 
California Air Resources Board (CARB) and 
the California Energy Commission (CEC). 

 
 
 
 

Energy Division 

 
 
 

Transportation 
Electrification 

 
Building on past track record, consider incorporating 
higher set-asides and prioritization of ESJ and 
underserved communities for investments 2- Ensure 
communities are meaningfully involved in the 
development of program proposals as well as program 
implementation to ensure buy-in and strong utilization 
of charging infrastructure in the future 

 
 
 
 
 
 
 

2.5.6 

 
 
 
 

Continue Tracking and 
Evaluation of Customer 
Generation Programs 
and Improve 
Effectiveness in 
Reaching ESJ 
Communities 

Track outcomes and lessons learned from 
the following programs to better 
understand effectiveness of incentive 
programs and how to ensure maximum 
impact: Multi-family Affordable Solar 
Housing (MASH), Single-family Affordable 
Solar Homes (SASH), Disadvantaged 
Communities-Single-family Affordable 
Solar Homes (DAC-SASH), Solar on Multi- 
family Affordable Housing (SOMAH), Self- 
Generation Incentive Program (SGIP), 
Green Tariff (GT), Disadvantaged 
Communities - Green-Tariff (DAC-GT), 
Community Solar Green Tariff (CSGT) 

 
 
 
 
 
 
 

Energy Division 

 
 
 
 
 
 

Customer 
Generation 

 
 
 

1- Monitor metrics and outcomes of customer 
generation programs, both those specific to ESJ 
communities and those that are more broadly 
available 2- Consider conducting geospatial analysis to 
understand concentration of program uptake in ESJ 
communities 3- Explore opportunities for program 
modifications, stacking incentives, auto-enrollment, 
and improved outreach to best reach ESJ communities 

 
 
 
 

Goal 3: Strive to improve access to high-quality water, communications, and transportation services for ESJ communities. (17 Action Items) 
Index 

# 
 

Action Item 
Description Coordination 

Level Lead Tentative Work Plan 

3.1 Equitable Clean Transportation 
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Goal 3: Strive to improve access to high-quality water, communications, and transportation services for ESJ communities. (17 Action Items) 

Index 
# 

 
Action Item Description 

Coordination 
Level Lead Tentative Work Plan 

 
 

3.1.1 

Implementation and 
Monitoring of 
Accessibility of TNCs and 
AVs 

Identify opportunities through 
transportation proceedings and their 
implementation to improve 
transportation accessibility for ESJ 
communities 

Consumer 
Protection & 
Enforcement 
Division 

 
Transportation 
Licensing & 
Analysis 

1- Share all TNC Access for All Staff Reports with the 
ESJ Action Plan Committee (as ordered in Decisions) 2- 
Summarize Accessibility data collected in TNCs’ Annual 
Reports and AVs’ Quarterly Reports annually 

 
 
 

3.1.2 

 
Implementation of 
Clean Mile Standard and 
Impact on Drivers from 
ESJ Communities 

 
Consider how TNC drivers from ESJ 
communities and the communities who 
rely on TNC transportation will be 
impacted by the Clean Miles Standard 

 
Consumer 
Protection & 
Enforcement 
Division 

Transportation 
Licensing & 
Analysis and 
Administrative 
Law Judge 
Division 

 
1- Seek feedback from drivers in ESJ communities as 
part of the development of Clean Mile Standard 2- 
Assess CMS impacts on ESJ communities as data 
become available throughout the life of the program. 

3.2 Water Customer Resilience 
 
 

3.2.1 

Maximize Customer 
Assistance Programs 
(CAPs) and Arrearage 
Management Plans 
(AMPs) for Low-Income 
Water Customers 

Ensure that CAPs and AMPs are 
appropriately and effectively marketed to 
ESJ communities. Given the realities of 
the Covid-19 pandemic, consider new 
strategies for assisting low-income water 
customers with water bill payment. 

 
 

Water Division 

 

Small 
Company & 
Compliance 

 
1- Track implementation and outreach efforts of water 
company CAPs and AMPs 2- Encourage sharing of best 
practices and lessons learned 3- Explore additional 
opportunities to assist low-income water customers 

 
 
 
 

3.2.2 

 
 

Understanding and 
Acting on Affordability 
of Water Rates 

Given both the opportunity to utilize new 
affordability metrics and information from 
the Drinking Water Needs Assessment 
from the State Water Resources Control 
Board (SWRCB), continue to understand 
where ESJ customers are experiencing 
disproportionately high water rates. 

 
 
 
 

Water Division 

 
 
 

ALJ Support & 
Compliance 

1- Consider affordability metrics in water General Rate 
Cases (GRCs) 2- With the aid of information from the 
Drinking Water Needs Assessment, evaluate whether 
there are water systems within CPUC's jurisdiction 
where customers experience high rates that could be 
ameliorated with consolidation 3-Consider whether 
the CPUC should open an OIR on the subject of new 
standards for consolidation of water utility systems 
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Goal 3: Strive to improve access to high-quality water, communications, and transportation services for ESJ communities. (17 Action Items) 

Index 
# 

 
Action Item Description 

Coordination 
Level Lead Tentative Work Plan 

 
 
 
 
 

3.2.3 

 
 
 
 

Water Resilience and 
Reliability in the Face of 
Drought 

 
 
 
 

Work with water utilities to plan for 
continued conditions of drought, with 
emphasis on addressing ESJ community 
needs. 

 
 
 
 
 

Water Division 

 
 
 
 
 

ALJ Support & 
Compliance 

1- Consider and evaluate the resilience and reliability 
challenges of regulated utilities 2- Consider opening an 
OIR on Water Resiliency and Reliability to have utilities 
proactively plan for future resilience needs 3- Work 
with State Water Resources Control Board (SWRCB) 
and Department of Water Resources (DWR) on overall 
water resiliency and reliability planning, as well as the 
Energy Savings Assistance Program (ESA) and the Low 
Income Home Energy Assistance Program (LIHEAP) on 
water conservation measures 

 
 

3.2.4 

 
Incorporating ESJ 
Considerations into 
Consolidations of Small 
Water Companies 

When reviewing consolidation 
applications, utilize Cal Enviro Screen 
water-related indicators, other tools, and 
local engagement opportunities to 
understand if consolidation would benefit 
an ESJ community. 

 
 

Water Division 

 

Small 
Company and 
Compliance 

 
1- Train Water Division staff on Cal Enviro Screen and 
water-related indicators 2- Run analysis for every 
consolidation application 3- Incorporate discussion of 
ESJ issues into decisions and resolutions 

3.3 Extend Rail Safety to ESJ Communities 
 
 
 
 

3.3.1 

 

Section 190: Grade 
Separation at Existing 
Crossings - Outreach & 
Prioritizing ESJ 
Communities 

 

Revise Section 190 formula to include a 
prioritization for ESJ communities. Ensure 
ESJ communities and their local 
governments are aware of opportunity to 
apply for Section 190 funding. 

 
 
 

Rail Safety 
Division 

 
 
 

Rail Crossings 
& Engineering 

1- Meet with sister agencies to understand 
prioritization of ESJ communities in other formula- 
based funding programs 2- Do initial mapping to 
understand overlap between high accident rates and 
CalEnviroScreen-defined disadvantaged communities 
3- Update formula to include some prioritization of ESJ 
communities 4- Conduct more proactive outreach to 
local governments to apply for funding 

 
 
 

3.3.2 

 

Homeless 
Encampments: 
Continued Collaboration 
with Local Governments 

Continue collaboration between Rail 
Safety Division and the News and 
Outreach Office to meet with local 
governments and other transportation 
partners to triage issues related to 
homeless encampments and accidents 
along rail lines. 

 
 

Rail Safety 
Division 

Railroad 
Operations 
Safety Branch 
and News & 
Outreach 
Office 

1- Create a plan for outreach in key areas where 
potential strikes along rail lines are increased due to 
encampments; schools and businesses; any local 
activities that may create risks along tracks. 2- Ensure 
a diversity of local government and community 
organizations are involved alongside regulated railroad 
companies 
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Goal 3: Strive to improve access to high-quality water, communications, and transportation services for ESJ communities. (17 Action Items) 

Index 
# 

 
Action Item Description 

Coordination 
Level Lead Tentative Work Plan 

 
 

3.3.3 

 
Opportunities for ESJ 
Comments in 
Environmental Letters 

Explore opportunities to incorporate 
general comments in environmental 
letters about assuring the consideration 
of environmental and social justice issues 
when designing and approving a project. 

 

Rail Safety 
Division 

Rail Crossings 
& Engineering 
and Rail 
Transit Safety 

1- Create boilerplate language that can be adapted by 
staff that speaks to ESJ issues 2- Disseminate amongst 
staff and provide resource to assist in incorporating 
comments 

 
 
 
 

3.3.4 

 
 
 

Involving ESJ 
Communities in Rail 
Proceedings 

 
 

Work with News and Outreach Office to 
ensure applications and proceedings are 
proactively publicized to relevant local 
governments and CBOs, especially those 
in ESJ communities. 

 
 
 

Rail Safety 
Division 

 
 
 

Rail Crossings 
& Engineering 

 
 

1- Contact News and Outreach Office when new rail 
crossing application is received 2- Promote 
opportunities to provide public comment in the 
Docket Card 

3.4 Extend Essential Communications Services to ESJ Communities 
 
 
 
 
 

3.4.1 

 
 

Increase Collaboration 
and Knowledge Share 
Across 
Telecommunications 
Public Purpose 
Programs 

Bring together Public Purpose Program 
staff - including Lifeline, California 
Advanced Services Fund (CASF), California 
Teleconnect Fund (CTF), California High 
Cost Fund (CHCF) Parts A & B, and Deaf 
and Disabled Telecommunications 
Program (DDTP) - to talk about shared 
priorities, lessons learned, opportunities 
to leverage advisory committees, and to 
understand programmatic impact in ESJ 
communities. 

 
 
 
 
 

Communications 
Division 

 
 
 
 
 

Consumer 
Programs 

 
 
 

1- Establish staff-level working group. 2-Host meetings 
to educate each other about programs and shared 
issues. 3- Conduct cross-program analyses using GIS to 
assess program impact across different geographical 
areas. 

 
 
 
 

3.4.2 

 
 
 

Implementation of $6 
billion Broadband 
Legislation 

Given significant new investment and 
expansion of programs, ensure that 
investments are benefiting as many ESJ 
community members as possible, that 
essential speeds are more available, and 
that ESJ communities meaningfully 
participate in the planning and 
implementation of the programs and 
investments. 

 
 
 
 

Communications 
Division 

 
 

Consumer 
Programs; 
Broadband 
Deployment 
Branch 

 
1- Ensure planning and implementation meaningfully 
involves community-based organizations and 
representatives from ESJ communities. 2- Use GIS to 
identify ESJ communities that lack fixed broadband 
speed of 25/3 or better. 3- Further, for areas that do 
have 25/3 or better, ensure their rates do not create 
affordability concerns. 
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Goal 3: Strive to improve access to high-quality water, communications, and transportation services for ESJ communities. (17 Action Items) 

Index 
# 

 
Action Item Description 

Coordination 
Level Lead Tentative Work Plan 

 
 
 
 

3.4.3 

 
 

Implementation and 
Lessons Learned from 
Tribal Technical 
Assistance (TA) Program 

 

Continue conducting outreach to 
California tribes and disbursing funds as 
part of the Tribal TA Program. Share 
lessons learned and best practices related 
to outreach, program structure, and 
implementation. 

 
 
 

Communications 
Division 

 
 
 

Tribal/Rural 
Area 

1 - Per D. 20-08-005, Communications Division is 
assigned responsibility and authority to use California 
Advanced Services Fund state operations funds to 
provide technical assistance for Tribes. 2- Ensure tribes 
across the state are aware of available grant funds and 
opportunities to apply 3 - Continue ongoing outreach 
4 - Update leadership and CPUC staff on successes and 
lessons learned from the program, and how to utilize 
as a model to reach other key ESJ populations 

 
 
 
 

3.4.4 

 

Continue Understanding 
Challenges of ESJ 
Communities with 
Communications 
Affordability 

 
Understand more about concentrations of 
unaffordability of communications 
services in ESJ communities. Explore 
opportunities to leverage new 
investments to lower costs and increase 
essential speeds. 

 
 
 

Communications 
Division 

Broadband 
Video 
Markets; 
Consumer 
Programs; 
[Broadband 
Deployment 
Branch 

 

1- Utilize the Commission-adopted Affordability 
Framework to inform programmatic and investment 
work moving forward 2- Continue exploring what fixed 
broadband speed should be deemed as part of 
essential communications service. 

 
 
 
 
 

3.4.5 

 
 
 
 

Phone and Video Service 
for Incarcerated Persons 

 
 

Follow outcomes and lessons learned 
from the proceeding. Continue to develop 
innovative outreach, engagement, and 
regulatory strategies to alleviate cost for 
the priority population. 

 
 
 
 

Communications 
Division 

 
 
 
 

Consumer 
Programs 

 
1- The Commission adopted Interim Rates for 
Incarcerated Calling Services in D.21-08-037, on 
August 19, 2021. Service providers were required to 
submit an Interim Rate Compliance Report to the 
Communications Division within 45 days of adoption, 
and on a quarterly basis after that. The report must 
include the current rate, billed minutes, revenues, and 
ancillary fees, broken down by interstate and 
intrastate. 

 
 

3.4.6 

 

Lessons Learned from 
Lifeline Assessment 

Understand lessons learned in conducting 
a robust program assessment of a public 
purpose program. Consider 
recommendations related to prioritizing 
ESJ communities. 

 

Communications 
Division 

 

Consumer 
Programs 

1- Complete assessment 2- Understand lessons 
learned from contractor related to outreach and 
engagement for the purposes of the assessment 3- 
Explore opportunities to prioritize ESJ communities in 
outcomes of assessment 

 
3.4.7 Continue Efforts to 

Increase Access to 

Continue to pursue a permanent program 
to improve access for foster youth, after 
examining lessons learned from the i- 

Communications 
Division 

Consumer 
Programs 

1- Continue monitoring outcomes of extended iFoster 
pilot program 2-Explore opportunities to partner with 
state agencies or other organizations to close 
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Goal 3: Strive to improve access to high-quality water, communications, and transportation services for ESJ communities. (17 Action Items) 

Index 
# 

 
Action Item Description 

Coordination 
Level Lead Tentative Work Plan 

 Lifeline Program for 
Vulnerable Populations 

Foster pilot program and begin to develop 
similar programs either pilot or 
permanent to address special needs of 
other vulnerable populations such as 
homeless and recently released 
incarcerated people. 

  enrollment gaps for other vulnerable populations 3- 
Consider permanent program changes to address gaps 
identified by partners or in the Lifeline Assessment. 

 
 
 
 

Goal 4: Increase climate resiliency in ESJ communities. (4 Action Items) 
Index 

# Action Item Description 
Coordination 

Level Lead Tentative Work Plan 

4.1 Emphasize Adaptive Capacity 
 
 
 
 

4.1.1 

 
 

Initiate Climate Change 
Adaptation Planning 
with Emphasis on 
Disadvantaged 
Vulnerable Communities 

The CPUC will ensure electric and gas 
utilities engage disadvantaged vulnerable 
communities and describe specific actions 
they will take in those communities, as 
they assess the long-term vulnerabilities 
to climate change of their infrastructure, 
services, and operations, as well as share 
best practices that are developed in the 
process. 

 
 
 
 

Energy Division 

 
 
 
 

Climate & 
Equity 

 
 

1-Begin developing Community Engagement Plans 2- 
Begin conducting climate change vulnerability 
assessments with community engagement 3- 
Summarize lessons learned 

 
 
 

4.1.2 

 
 

Consider Safety Policy 
Responses to Climate 
Change 

Develop a visual tool to make California 
climate change scenarios more accessible 
to all in the context of utility 
infrastructure impacts. Understand 
downstream consequences to ESJ 
communities and ensure meaningful 
collaboration with ESJ representatives in 
adaptation actions. 

 
 
 

Safety Policy 
Division 

 
 
 

Security & 
Resilience 

 
 

1- Develop GIS tool 2- Develop situation report 3- 
Ensure findings incorporate ESJ community 
considerations based on collaborative community 
engagement 
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Goal 4: Increase climate resiliency in ESJ communities. (4 Action Items) 

Index 
# Action Item Description 

Coordination 
Level Lead Tentative Work Plan 

 
 

4.1.3 

Framework for 
Integrating Resiliency 
Planning and Evaluation 
into Current Grid 
Planning Policy 

 

Devise a standardized view of the concept 
of resiliency and adaptive capacity, and 
how it can be measured. 

 
 

Energy Division 

 
 

Microgrids & 
Resiliency 

1- Continue alignment with Climate Adaptation 
proceeding and subsequent implementation, as well 
as other key processes such as the Risk Assessment 
Mitigation Phase (RAMP) and General Rate Cases 
(GRCs) 2- Develop tools to guide utilities in resilience 
planning 

 
 
 
 
 
 

4.1.4 

 
 
 

Propose new RAMP 
requirement in the 
SMAP OIR proceeding to 
address ESJ in the RAMP 
reports. 

Require IOU's to overlay planned 
infrastructure mitigations on the 
CalEnviroScreen map to identify what 
portions of the mitigations would occur 
within disadvantaged communities, when 
geographic locations of proposed 
mitigations are known. Include the DAC 
proportion percentage of the mitigation in 
the RAMP narrative and what risk 
reduction is estimated for the DAC 
portion. 

 
 
 
 
 

Safety Policy 
Division 

 
 
 

Risk 
Assessment & 
Safety 
Analytics 
(RASA) 

 
 
 
 
 

1-Propose this ESJ requirement in the next phase of 
the SMAP 2.0 OIR proceeding. 

 
 
 

Goal 5: Enhance outreach and public participation opportunities for ESJ communities to meaningfully participate in the CPUC’s decision-making process and benefit from 
CPUC programs. (10 Action Items) 

Index 
# Action Item Description 

Coordination 
Level Lead Tentative Work Plan 

5.1 Improve Communication with an ESJ Lens 
 
 

5.1.1 

 
 

Fact Sheets and 
Collateral Materials 

 

Continue to update CPUC Fact Sheets and 
Brochures to ensure information is up-to- 
date and accessibly written. 

 
 

Cross- 
Commission 

 

News & 
Outreach 
Office 

1- Ensure CPUC website includes collateral materials 
for key programs and initiatives 2- Revise and post 
materials in need of updates 3- Consider developing 
fact sheets for proceedings that may impact an ESJ 
community which include key information such as 
timelines to submit comments. 
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Goal 5: Enhance outreach and public participation opportunities for ESJ communities to meaningfully participate in the CPUC’s decision-making process and benefit from 

CPUC programs. (10 Action Items) 
Index 

# Action Item Description Coordination 
Level Lead Tentative Work Plan 

 
 

5.1.2 

 
Translation of Key 
Documents and 
Collateral Materials 

Translate key Fact Sheets and Brochures, 
especially those aimed at consumers, into 
critical languages spoken by Californians, 
including Spanish, Chinese, and other 
languages. 

 

Cross- 
Commission 

 
News & 
Outreach 
Office 

 
1- Prioritize what materials are in need of translation 
2- Understand what key languages are needed 3- Post 
to website 

 
 
 

5.1.3 

 
 

Email Communication 
and Newsletters 

 

Explore opportunities to streamline email 
communications from the CPUC, including 
establishing a centralized platform for 
proactive and targeted communication. 

 
 

Cross- 
Commission 

 
 

News & 
Outreach 
Office and IT 

1- Explore opportunities to expand use of existing 
email software to meet communications need 2- 
Understand if existing capacity can handle a 
centralization process 3-Understand if existing 
capacity can handle targeted communications using 
tags on proceeding related documents 3- Roll out any 
new plan to relevant CPUC staff 

 
 
 

5.1.4 

 
 

Interpretation 
Availability at CPUC 
Meetings 

 
 

Pursue standard policy for when to 
incorporate interpretation services 
outside of request process. 

 
 

Cross- 
Commission 

 
 

News & 
Outreach 
Office 

1- Explore the feasibility of providing in-language 
technical assistance prior to hearings. 2- Draft 
materials and share with CPUC staff regarding how to 
request interpretation services, both for internal 
purposes and for external needs 3- Consider a policy 
with concrete criteria for when to incorporate 
interpretation on a proactive basis. 

5.2 Continue to Emphasize Engagement with Community Based Organizations (CBOs) 

 
 

5.2.1 

 
 

Engage CBOs Statewide 

Work alongside utilities to understand 
partnerships with CBOs, including their 
statewide spread, funding landscape, and 
opportunities to deepen engagement in 
ESJ communities. 

 
News & Outreach 
Office and Energy 
Division 

 
News & 
Outreach 
Office 

1- Gather information related to CBO partnerships and 
their geographic reach 2- Consider opportunities for 
deeper engagement in key geographies 3- Explore 
areas for coordination between CPUC outreach efforts 
and utility partnerships 

 
 
 

5.2.2 

 
 

Deepen Relationships 
with CBOs in TEAM and 
CHANGES 

 
 

Continue to explore opportunities to 
leverage network of CBOs working under 
TEAM and CHANGES programs. 

 
 
 

News & Outreach 
Office 

 
 

News & 
Outreach 
Office 

 
1- Continue to work with lead contractor to 
understand what CBOs are learning on the ground 2- 
Continue to channel feedback within CPUC 3- Consider 
convening CBO partners to share insights, lessons 
learned, and explore further collaboration 
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Goal 5: Enhance outreach and public participation opportunities for ESJ communities to meaningfully participate in the CPUC’s decision-making process and benefit from 

CPUC programs. (10 Action Items) 
Index 

# Action Item Description Coordination 
Level Lead Tentative Work Plan 

5.3 Build Pathways for Public Participation 
 
 
 
 

5.3.1 

 
 
 
 

Best Practices for Virtual 
and Hybrid Meetings 

 
 
 

Coming out of COVID-19 Pandemic, 
promote virtual meetings that facilitate 
broad participation. 

 
 
 
 

Cross- 
Commission 

 
 
 

News & 
Outreach 
Office 

1- As events return to being conducted in-person, 
include a remote access option as appropriate and 
ensure that remote participants can meaningfully 
participate in event 2- Explore mobility challenges 
related to accessing in-person events 3- Continually 
review best practices and lessons learned on hybrid 
community engagement, including when to 
incorporate interpretation services, to offer internal 
guidance for continual improvement 

 
 
 
 

5.3.2 

 
 
 

Public Participation in 
Transportation 
Proceedings 

Work to create pathways for CBOs and 
other intervenors to be able to better 
participate and provide feedback for 
proceedings and programs related to 
transportation network companies 
(TNCs), autonomous vehicles (AVs), 
charter-party carriers (TCPs), passenger 
stage corporates (PSGs), and vessel 
common carriers (VCCs) 

 
Consumer 
Protection & 
Enforcement 
Division and 
Administrative 
Law Judge 
Division 

 
 
 

Transportation 
Licensing & 
Analysis 

 
1- Explore opportunities to expand Intervenor 
Compensation Program (ICOMP) for purposes of 
funding participation in transportation proceedings 2- 
Work with the Public Advocates Office (PAO) to 
identify CBOs for ESJ communities and proactively 
engage them to participate through CPUC’s public 
comment options and transportation proceedings 

5.4 Enhance Engagement with Particular ESJ Communities 
 
 

5.4.1 

 
Engage and Serve 
Communities with 
Access and Functional 
Needs 

 
Work with AFN representatives to better 
understand key issues, collaborate with 
communities with AFN, and serve their 
needs in CPUC regulatory policy. 

 
 

Safety Policy 
Division 

 
 

Security & 
Resilience 

1 - Continue with baseline work within Safety Policy 
Division; 2 - Determine overlapping proceeding work 
and/or outcomes with ESJ priorities 3 - Determine 
which CPUC regulatory policies at year 1 and year 2 
serve the needs of individuals and communities with 
AFN. 

 
 

5.4.2 

 

Bolster CPUC's Tribal 
Land Transfer Policy 

Via a rulemaking process, revisit the Tribal 
Land Transfer Policy and ensure lessons 
learned thus far ensure that tribal 
communities can maximize benefits and 
opportunities available. 

 
 

Executive Office 

 
Executive 
Office - Tribal 
Advisor 

1- Open rulemaking to consider key questions in 
updating the Policy 2- Ensure a diversity of tribal 
perspectives are included in the rulemaking process 3- 
Maximize opportunities for tribes to take advantage of 
the Policy 
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Goal 6: Enhance enforcement to ensure safety and consumer protection for ESJ communities. (10 Action Items) 

Index 
# Action Item 

 
Description 

Coordination 
Level 

 
Lead 

 
Tentative Work Plan 

6.1 Protect ESJ Consumers 
 
 

6.1.1 

 
 

TEAM/CHANGES 
Program Updates 

Have TEAM/CHANGES contractor present 
to the Low-Income Oversight Board (LIOB) 
annually to offer on-the-ground 
perspectives of customers with Limited 
English Proficiency (LEP). 

 
 

News & Outreach 
Office 

 

News & 
Outreach 
Office 

 
1- Work with LIOB to set briefing on calendar 2 - 
Prepare presentation and post online for remote 
access 3- Consider other venues and opportunities to 
share insights 

 
 

6.1.2 

 

Strategize Use of 
Consumer Affairs Data 
in ESJ Policies 

 

Work with ESJ liaisons to determine if and 
how Consumer Affairs Branch (CAB) data 
can contribute to and inform ESJ policies. 

 
 

Cross- 
Commission 

 

News & 
Outreach 
Office 

 
1- CAB will present to ESJ liaisons and explain the type 
of data that is collected 2 - ESJ Liaisons and CAB will 
brainstorm whether this data could contribute to any 
existing or future ESJ policies at the CPUC 

6.2 Conduct Proactive Action & Analysis in Transportation and Utility Enforcement 
 
 
 

6.2.1 

 
 

Proactively Initiate 
Compliance Checks in 
ESJ Communities 

 
 

Consider opportunities to proactively 
work in ESJ communities to ensure 
compliance with CPUC regulations. 

 
 

Consumer 
Protection & 
Enforcement 
Division 

Transportation 
Licensing & 
Analysis, 
Transportation 
Enforcement, 
Utility 
Enforcement 

1- Analyze complaint data to understand overlap with 
ESJ communities and adjust enforcement strategies as 
appropriate 
2- Consider prioritizing ESJ communities when 
performing compliance checks or conducting field 
enforcement work 

 
 
 
 

6.2.2 

 
Include ESJ filters in 
quarterly scanning of 
CAB complaints to 
identify trends and 
patterns of consumer 
issues in ESJ 
communities 

 
 

Identify potential targets for inquiries 
and/or investigations using Census data to 
identify complaints occurring within ESJ 
communities. 

 
 

Consumer 
Protection & 
Enforcement 
Division 

 
 
 
 

Utility 
Enforcement 

UEB analyzes CAB data to identify targets for inquiries 
and/or investigations. Using Census data, staff will 
identify ESJ communities to further delineate 
complaints from these communities 
1-Analyze monthly energy and telecommunications 
CAB complaint data 2-Filter complaints for relating to 
ESJ communities using census data 3-Identify patterns 
and changes 4-Target subjects for inquiry or 
investigation 
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Goal 6: Enhance enforcement to ensure safety and consumer protection for ESJ communities. (10 Action Items) 

Index 
# Action Item 

 
Description 

Coordination 
Level 

 
Lead 

 
Tentative Work Plan 

 
 
 

6.2.3 

 
 

Expand Opportunities to 
Leverage Enforcement 
Action Settlements for 
ESJ Purposes 

 

Building on long-running practice of 
supporting low-income and ESJ-related 
programs, consider ESJ communities 
when considering alternative 
enforcement options. 

 
 

Consumer 
Protection & 
Enforcement 
Division 

 
 

Transportation 
Enforcement 
and Utility 
Enforcement 

1- Develop internal CPED guidance on how to optimize 
settlement agreements to benefit ESJ communities 
when settlement funds are available stemming from 
UEB / TEB enforcement actions 
2- Implement this practice of considering ESJ 
communities in all future settlement agreements 
stemming from enforcement actions when legally 
permitted 

 
 
 

6.2.4 

 
Analysis of Potential 
Redlining in ESJ 
Communities by 
Transportation Network 
Companies (TNCs) 

 
 

Analyze existing data to understand if 
passenger carriers are systematically 
serving ESJ communities differently. 

 
Consumer 
Protection & 
Enforcement 
Division 

 
Transportation 
Licensing & 
Analysis 
Branch 

 
1- Determine if patterns of bias exist in TNC service to 
ESJ communities compared with others, by analyzing 
TNC data to include drop-off and pick-up locations, 
fares charged, and trip acceptance rate 2- Explore 
opportunities to publish report with findings 

 
 

6.2.5 

Analysis of Potential 
Redlining in ESJ 
Communities by 
Transportation Network 
Companies (TNCs) 

 
Analyze existing data to understand if 
passenger carriers are systematically 
serving ESJ communities differently. 

Consumer 
Protection & 
Enforcement 
Division 

 
Transportation 
Enforcement 
Branch 

1- Open an investigation if analysis and report by 
Transportation, Licensing, and Analysis Branch (TLAB) 
suggests probable violations 2- Take appropriate 
enforcement action as warranted by the facts of the 
investigation 

6.3 Apply ESJ Lens to CPUC Enforcement Policy 
 
 
 
 

6.3.1 

 
 

Develop an ESJ Lens for 
New CPUC Enforcement 
Policy 

 

Based on lessons learned from sister 
agencies, develop a training on ESJ issues 
and guidance on how to approach 
enforcement from an ESJ perspective. 
Consider pilot opportunities. 

 
 
 

Cross- 
Commission 

 
 
 
 

ESJ Core Team 

 
 

1- Consult sister agencies on opportunities to do 
targeted enforcement actions in ESJ communities. 
Gather best practices. 2- Develop ESJ lens for CPUC 
Enforcement Policy. 3- Consider pilot exercises. 

6.4 Maximize Opportunities within Utility Audits 
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Goal 6: Enhance enforcement to ensure safety and consumer protection for ESJ communities. (10 Action Items) 

Index 
# Action Item 

 
Description 

Coordination 
Level 

 
Lead 

 
Tentative Work Plan 

 
 
 
 

6.4.1 

 
 

Develop a Community 
Engagement Step to Gas 
and Electric 
Infrastructure Safety 
Inspection Process 

In performing ongoing audits and 
inspections of both electric and gas 
infrastructure, add a step that includes 
outreach and engagement with the 
community to develop a more holistic 
picture of on-the-ground safety 
conditions. Consider specific guidance for 
conducting safety inspections in ESJ 
communities. 

 
 
 

Safety & 
Enforcement 
Division 

 
 

Electric Safety 
& Reliability 
and Gas Safety 
& Reliability 

 
1. Add a step to existing safety inspections and audits 
that engages the community to record any 
experiences and/or concerns with safety of the 
infrastructure. 2. Ensure SED staff know how to access 
support resources and consider training on 
implementation. Involve New & Outreach staff in area 
for assistance with community outreach. 

 
 
 
 
 
 

6.4.2 

 
 

Data Analysis and 
Mapping of Audit Data 
and Incident Reports to 
Understand Geographic 
Distribution and 
Potential ESJ Cumulative 
Impact 

 
 

Work with existing data from past gas and 
electric infrastructure audits and 
inspections to understand if ESJ 
communities suffer safety burdens or any 
potential "hotspots" of issues. Consider 
development of process for ongoing 
geographic analysis to identify safety 
problems in these communities. 

 
 
 
 
 

Safety & 
Enforcement 
Division 

 
 
 
 

Electric Safety 
& Reliability 
and Gas Safety 
& Reliability 

1. Conduct a pilot to map selected citation data from 
selected safety inspections and audits, to identify 
possible correlation with the number of safety 
citations in a location and the type of community. 2. 
When an inspection team audits an operator’s records 
and facilities, SED should confirm that it reviewed an 
adequate number of field facilities located in ESJ 
communities. 3. Develop an internal process to 
continue ongoing geographic analysis of safety 
incidents and how to handle potential identification of 
"hotspots". 4. Consider opportunities to publish 
results of analysis. 

 
 
 

Goal 7: Promote high road career paths and economic opportunity for residents of ESJ communities. (5 Action Items) 
Index 

# Action Item Description Coordination 
Level Lead Tentative Work Plan 

7.1 Maximize Authority to Promote High Road 
 
 
 

7.1.1 

 
 

Implementation of MOU 
with CA Workforce 
Development Board 

 

Continue working with CWDB to provide 
recommendations to CPUC proceedings 
to encourage utilities to foster high road 
career paths. 

 
 

Cross- 
Commission 

 
 
 

ESJ Core Team 

1- Develop best practices resource with input from 
stakeholders and ESJ communities 2- Share lessons 
learned, and best practices developed thus far with 
CPUC staff and sister agencies 3- Provide direct 
feedback and recommendations to CPUC staff on what 
workforce-related components could be incorporated 
into policies and programs 
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Goal 7: Promote high road career paths and economic opportunity for residents of ESJ communities. (5 Action Items) 

Index 
# Action Item Description 

Coordination 
Level Lead Tentative Work Plan 

7.2 Educate on High Road Careers 
 
 
 

7.2.1 

 
 

Share CPUC-specific Best 
Practices 

Provide presentations, training, and 
resources to CPUC staff regarding 
strategies and practices of a high road 
approach to workforce development, as 
well as other practices already underway 
within the CPUC and best practices from 
other regulatory agencies. 

 
 

Cross- 
Commission 

 
 
 

ESJ Core Team 

 

1- Develop a brief primer on the high road, including 
Governor's Executive Orders, key principles and 
definitions, and examples of incorporation into CPUC 
programs and/or policies 2- Disseminate across CPUC 

7.3 Partner with Utilities and Sister Agencies 
 
 

7.3.1 

 
 

Expand the Impact of 
Best Practices 

Provide presentations, training, and 
resources to regulated utilities and sister 
agencies in support of replicating the high 
road measures adopted by the CPUC 
across California's portfolio of clean 
energy and transportation investments. 

 
 

Cross- 
Commission 

 
 

ESJ Core Team 

1- Develop a brief primer on the high road, including 
Governor's Executive Orders, key principles and 
definitions, and examples of incorporation into CPUC 
programs and/or policies 2- Disseminate across state 
government 

 
 
 

7.3.2 

 

Leverage Sister Agencies 
to Maximize High Road 
Opportunities for ESJ 
Communities 

Build relationships and partnerships with 
sister agencies with business-related 
missions, including the Contractors State 
Licensing Board (CSLB), to maximize high 
road job opportunities for ESJ 
communities in industries under CPUC 
oversight. 

 
 

Cross- 
Commission 

 
 
 

ESJ Core Team 

1- Work with CWDB to understand sister agencies with 
potential mission and industry alignment 2- Build 
relationships and pursue partnership opportunities to 
improve labor practices and working conditions within 
industries that are under CPUC oversight and target 
ESJ communities for services and employment 

 
7.3.3 Furthering Utility 

Supplier Diversity 

Examine how proceedings impact supplier 
and workforce diversity and assess 
resulting impacts on ESJ communities. 

News & Outreach 
Office 

News & 
Outreach 
Office 

1- Follow outcome of proceedings, especially as it 
relates to supplier diversity and impacts on ESJ 
communities 

 
 

Goal 8: Improve training and staff development related to ESJ issues within the CPUC’s jurisdiction. (8 Action Items) 
Index 

# Action Item Description Coordination 
Level Lead Tentative Work Plan 

8.1 Bolster Staff Knowledge on ESJ Issues and Resources 
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Goal 8: Improve training and staff development related to ESJ issues within the CPUC’s jurisdiction. (8 Action Items) 

Index 
# Action Item Description 

Coordination 
Level Lead Tentative Work Plan 

 
 

8.1.1 

Division-Specific 
Training on 
Incorporating ESJ Issues 
into Proceedings 

Work within each CPUC division to 
provide tailored trainings for staff on how 
to incorporate ESJ issues into CPUC 
processes. 

 
Cross- 
Commission 

 
 

ESJ Core Team 

1- Create a baseline training 2- Engage industry 
division leadership to schedule training and develop 
division-specific content 3- Deliver in partnership with 
ESJ Liaison 

 
 

8.1.2 

 
ESJ Session at New 
Employee Orientation 
(NEO) 

Continue to host ESJ session at NEO, 
including background on redlining and the 
environmental justice movement, key 
definitions, and where staff can access 
resources. 

 

Cross- 
Commission 

 
 

ESJ Core Team 

 
1- Continue refining curriculum 2- Pursue 
opportunities to provide similar training to staff that 
are not new employees 

 
 

8.1.3 

 
Web Resources - CPUC 
ESJ Action Plan 
Webpage and Internal 
ESJ Resource Website 

Update and maintain ESJ Action Plan 
webpage. Build out internal ESJ 
SharePoint website and ensure it is 
updated with helpful resources and tools 
for CPUC staff. 

 
 

Cross- 
Commission 

 
 

ESJ Core Team 

1- Update ESJ Action Plan webpage with relevant 
information and remove old content 2- Update 
internal ESJ SharePoint to include external guides and 
resources, as well as library of all internal training 
materials and additional state resources 3- Ensure 
staff are aware of different webpages 

 
 
 

8.1.4 

 
 

Tribal Engagement 
Training 

 
 

Establish commission-wide protocols for 
training on engaging with tribes. 

 
 

Cross- 
Commission 

 
 

Executive 
Office - Tribal 
Advisor 

1- Develop training materials to improve staff 
awareness of best practices for tribal engagement 2- 
Develop plan for disseminating information to relevant 
commission staff 3- Consider including Tribal 
Engagement training in New Employee Orientation or 
other commission-wide professional development 
opportunities 

8.2 Support Emerging Priorities and Skill Needs 
 
 

8.2.1 

 
Alignment with 
Upcoming Racial Equity 
Action Plan (REAP) 

Support CCORE cohort to implement 
forthcoming CPUC REAP and support any 
efforts to conduct training for staff on 
racial equity issues. 

 

Cross- 
Commission 

 

Office of the 
Commission 

1- Follow development and finalization of Racial Equity 
Plan 2- Understand where there is alignment with ESJ 
Action Plan and opportunities for collaboration 3- Be 
strong, visible allies and proponents of the Racial 
Equity Plan 

 
 

8.2.2 

 
 

Community Engagement 
Training for CPUC Staff 

Based on existing Community 
Engagement and Outreach Curriculum, 
modify, and implement a training to 
educate staff on effective and meaningful 
practices for involving ESJ communities in 
CPUC efforts. 

 
 

Cross- 
Commission 

 
 

ESJ Core Team 

1- Review State Agency CEO Curriculum 2- Confer with 
CCORE staff on CEO best practices and adapt for CPUC 
CEO purposes 3- Offer training opportunities on a 
regular basis 4- Partner with News and Outreach to 
deliver training 
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Goal 8: Improve training and staff development related to ESJ issues within the CPUC’s jurisdiction. (8 Action Items) 

Index 
# Action Item Description 

Coordination 
Level Lead Tentative Work Plan 

 

8.2.3 

 
Advance Diversity, 
Equity, and Inclusion 

Continue to pursue staff training to foster 
a work culture that values diversity and 
aims to be representative of California 
populations. 

 
Cross- 
Commission 

Human 
Resources 
Division 

1- Continue offering trainings to promote diversity in 
hiring 2- Detail success, challenges, and opportunities 
in annual Human Resources Division Annual Review 

 
 

8.2.4 

 
 

Meeting Facilitation 
Training for Staff 

 

Offer training to CPUC staff on facilitation 
and how to run effective workshop 
and/or community meeting. 

 
 

Cross- 
Commission 

 
 

ESJ Core Team 

1- Review existing curricula on effective meetings and 
workshop ideas 2- Work with HR Training Office to 
adapt for CPUC purposes 3- Consider having an 
outside consultant or sister agency deliver 
components of training 3- Deliver to CPUC staff and 
offer a virtual option for ongoing access 

 
 
 

Goal 9: Monitor the CPUC’s ESJ efforts to evaluate how they are achieving their objectives. (4 Action Items) 
Index 

# Action Item Description Coordination 
Level Lead Tentative Work Plan 

9.1 Establish Consistent Quantitative Metrics 
 
 
 
 

9.1.1 

 
 

Metrics to Measure 
Impact, Community 
Outreach & Engagement 

 

Develop metrics, criteria, and guidance to 
ensure that programs and/or funds are 
having the intended effect and measure 
meaningful and effective outreach and 
engagement. 

 
 
 

Cross- 
Commission 

 
 
 
 

ESJ Core Team 

1-Catalogue the existing set of data and metrics 
currently being used by utilities to measure 
community engagement 2- Review best practices in 
the field and consult sister agencies 3-Develop 
customizable set of criteria for utility outreach, 
engagement, and benefit to community 4- Sync with 
efforts to align Marketing, Education, and Outreach 
(ME&O) Plans within Energy Division 

 
 

9.1.2 

 
Data Collection: 
Standardizing Data 
Requests & Key ESJ 
Indicators 

Create an internal working group to look 
at issues related to standardization in 
data requests, the quality of the data, 
how it can be shared and used given 
privacy concerns, and how to utilize key 
indicators to perform equity/ESJ analyses. 

 
 

Cross- 
Commission 

 
 

Office of the 
Commission 

1- Create Working Group; 2- Create data request 
templates for various categories of data requests; 3- 
Highlight key indicators/metrics that should be used to 
understand ESJ impacts; 4- Explore the need for a 
working group of internal and external stakeholders 
impacted by CPUC’s data collection efforts. 
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Goal 9: Monitor the CPUC’s ESJ efforts to evaluate how they are achieving their objectives. (4 Action Items) 

Index 
# Action Item Description 

Coordination 
Level Lead Tentative Work Plan 

 
 
 
 

9.1.3 

 
 

Geographic Distribution 
of Low-Income 
Programs + Ongoing 
Analyses 

 
 

Institute practice of evaluating geographic 
distribution of program uptake and policy 
implementation to understand outreach 
gaps and if ESJ communities are especially 
impacted. 

 
 
 

Cross- 
Commission 

 
 
 
 

ESJ Core Team 

1- Ensure CPUC staff is well educated in 
CalEnviroScreen and other equity tools, as well as how 
to perform simple geospatial analysis 2- Initiate 
analysis in key programs, with the goal of making it 
standard practice across all programs 3- If there are 
particular ESJ impacts (i.e., program not reaching 
priority communities or a particular policy 
disproportionately impacting ESJ communities), take 
steps to address the issue 

9.2 Promote Meaningful Feedback Loops 
 
 
 
 

9.2.1 

 
 

Metrics to Measure 
Satisfaction, 
Comprehension, and 
Experience 

 
Identify qualitative information-gathering 
strategies of utilities and evaluative 
spectra to help measure issues such as 
comprehension, satisfaction, and 
effectiveness of utility marketing, 
education, and outreach. Ensure there are 
pathways to act on information received. 

 
 
 
 

Cross- 
Commission 

 
 
 
 

ESJ Core Team 

1- Review best practices in the field and consult sister 
agencies 2-Develop customizable set of qualitative 
criteria for satisfaction, comprehension, and 
experience 3- Sync with efforts to align Marketing, 
Education, and Outreach (ME&O) Plans within Energy 
Division 4- Develop strategy which includes but is not 
limited to interviews and surveys in collaboration with 
ESJ communities on key issues of interest 5- Conduct 
surveys in ESJ communities and analyze results. 
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Appendix B: 
Summary of February 2021 Workshop 
This Appendix provides a summary of the CPUC ESJ Action Plan – Update Workshop held on February 3 
& 4, 2021. This summary highlights commentary shared during the various sessions of the workshop and 
feedback received via email. It is not a full transcript, nor does it include everything submitted via the chat 
box. To view session recordings and full chat logs from the workshop, please visit: 
www.cpuc.ca.gov/ESJActionPlan. 

http://www.cpuc.ca.gov/ESJActionPlan


C P UC E N V I R O N M E N T A L & S O C I A L J US T I C E A C T I O N P L A N 

C A L I F O R N I A P UB L I C UT I L I T I E S C O M M I S S I O N 53 

 

 

 
 
 
 

Turn Out Numbers for February 2021 ESJ Action Plan - Update Workshop 

External Participants (Utilities, Community Based Organizations, etc.) 438 

Internal Participants (CPUC Staff) 190 

TOTAL PARTICIPANTS 628 

 
 

Comments Received via Email 

Small Business Utility Advocates East Bay Community Energy 

Institute for Governance & Sustainable Development 
(IGSD) 

Richard Skaff 

California Water Association HolLynn D’Lil 

Pacific Gas & Electric (PG&E) Connie Arnold 

Steven Birdlebough and William Smith  

 

Key Themes from Workshop 

• Partnerships with community-based organizations (CBOs) are essential to reaching and 
benefitting ESJ communities. Ensure these partnerships are resourced and that CBOs are given 
room to deploy a variety of strategies to meet community needs. 

• Think about what it takes to do meaningful engagement. CPUC meetings and activities should 
strive to be more accessible and welcoming. 

• Coordinate and align as much as possible. In order to best reach ESJ communities and maximize 
impact, programs and policies should align both eligibility criteria and outreach efforts. Leverage 
work of sister agencies as well. 

• Work towards more transparency of data and information. Provide stakeholder and CPUC staff 
with tools and resources to facilitate analysis of ESJ issues and impacts. 

• Reconsider traditional cost-effectiveness measures. Understand how investments benefit ESJ 
communities. 

• Prioritize accessibility of programs and meetings to populations with access and functional needs. 
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Workshop Session Summaries 
CPUC Programs and Policies 

• Introductory remarks from Kathleen Yip (CPUC) focused on how there are many different 
definitions and terms used to define vulnerable and disadvantaged communities. Definitions are 
important because they are used to make decisions and to determine eligibility in programs. The 
goal with this session is to raise awareness around definitions, and to discuss how to update 
these terms to further ESJ Action Plan goals. 

• Remarks from Amee Raval (Asian Pacific Environmental Network) addressed three main points. 
First, that definitions matter. Definitions especially matter when targeting protections and 
investments, especially for communities that have experiences historical injustices, such as 
redlining and underinvestment. Communities face multiple complex challenges, and there is 
therefore a need for a range of different tools to capture and address those. Second, having an 
adaptive approach to crafting definitions is important for balancing tension between inclusive 
approaches and more targeted approaches. A balanced approach, for the purposes of ESJ 
definitions, means that the definition arrived at will depend on the problems a program or policy 
is meant to solve. If decision makers take into consideration and evaluate these problems, they 
should land in an appropriate definition. But they should be guided by some form of general 
framework. Third, definitions should be guided from a community perspective. A people 
centered approach helps to maximize community benefits. 

• Kathleen Yip (CPUC) notes that having many different definitions can create confusion for both 
state agency staff and the public. There will be an attempt to catalogue all used definitions with 
the CPUC. Beyond that, should a framework or template for definitions be developed to help 
guide CPUC staff and stakeholders? 

• Key takeaways from discussion include: 

» No single definition can be applied to a multitude applications and programs. That would be 
reductive. A definition, just like criteria, needs to be adaptive to sets of issues that are 
distinct. But a foundation, baseline, or an analysis of overlap and distinctions, would be 
helpful. 

» We must understand that a group has names for itself that we need to be mindful and 
respectful of, rather than just calling them “Disadvantaged Communities.” 

» There is a need to balance between having very prescriptive, targeted definitions that are 
hard to communicate with ensuring that wealthier communities do not take advantage of 
incentives, for example. Collaboration and being adaptive will be key here. 

» Interagency cooperation is very important, both to understand their definitions and priorities 
and to move quickly to meet climate change demands. 
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» How do we get communities to the table, what are their barriers and how can they overcome 
them? We must recognize racism and other inequalities that have ensured that some 
communities do not even get information on decision-making, and that some communities 
technically, on paper, do not “exist,” and do not even know about their barriers. We must 
think about adaptive and flexible methods to address their needs. 

» Could consider a “baseline” definition with “plug and play” options to help with 
streamlining definitions. 

» Tools like CalEnviroScreen are very useful, but not inclusive of all needs especially around 
vulnerability. Tools should be adaptive. 

 
 

BREAKOUT SESSIONS: ESJ in CPUC Industry Divisions 
 

TRANSPORTATION & RAIL 

• Matthew Bond (CPUC) and Terra Curtis (CPUC) ask for suggestions of how the ESJ Action 
Plan can incorporate action items related to transportation network companies (TNCs) and rail 
safety. 

• Section 190 is a state program that funds grade separation for existing at-grade rail crossings. 
Could consider opportunities to prioritize ESJ communities for this program. 

• Data related to TNCs (such as Lyft and Uber) could be looked at in a geographic way to 
understand impacts in ESJ communities. Especially related to where pick-ups are or are not 
happening. There has not been much TNC data published publicly since 2015. Within this year, 
should be able to share more about that question. 

• Are there opportunities to regulate TNC-related smog and congestions, such as limiting number 
of TNC drivers that can be on the road? This is likely a question for local governments and 
CPUC could engage and collaborate more at the local level on these kinds of questions. 

• How can CPUC help with issues of homeless encampments along railroads? How can we bring 
people together around the issue? 

• How can we involve more community in transportation and rail related proceedings? The 
process can be complicated, and Intervenor Compensation is not available for these categories 
of proceedings. Need to be proactive in engaging people and seek opportunities to fund down 
the road. 

• Planning for electric vehicle charging infrastructure occurs within the Energy Division, currently 
being thought through in the Transportation Electrification Framework. 
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TELECOMMUNICATIONS 

• Wylen Lai (CPUC) and Michael Minkus (CPUC) ask participants to reflect on the experience of 
their communities with broadband/internet during the COVID-19 pandemic, about how to 
better understand the impact of communications public purpose programs from a geographic 
perspective, and to highlight any other issues. 

• Broadband access in rural communities is challenging with such limited infrastructure. Families 
are having to choose between rent, food, and broadband during this time all while losing 
employment. Programs and opportunities are not always made to service residents. Without 
broadband access, can feel cut off from the rest of society. 

• Many monolingual families rely on their children to familiarize with technology and how to 
transition to online learning. Those that have children in school have better access to broadband 
resources. 

• Southern California experiences a lot of challenges, especially related to affordability. 

• Need to see big companies, like T-Mobile and Frontier, more involved in these discussions. 

• Digital divide is not new, some sort of technical assistance or incentive for jurisdictions to apply 
to these programs is needed. Also, need to ensure mobile homes are eligible for programs. 

• Public purpose programs need to have a true social justice lens and barriers to applying need to 
be removed. There used to be funding for direct community outreach and support, this 
approach is stronger than leaving the carriers to do it. 

• Consider leveraging existing advisory groups to involve communities. Also, if phone companies 
having people in parking lots to get customers to sign up for carrier phones, why are they not 
also signing customers up for Lifeline? 

• Can we use examples of creative partnerships formed during the COVID-19 pandemic (between 
schools and businesses) to better promote broadband access? 

• As we move towards more remote access, going to perpetuate same inequities we’ve always had 
– monolingual, immigrant, black, brown and people of color being excluded from decision- 
making process. CPUC and carriers must hear directly from residents about broadband issues. 

• Need to also keep an eye on internet speed. 

• Rethink cost effectiveness strategies. If we continue to work within that framework, it will 
continue to perpetuate same inequality we have today. 

• Communities are limited in ability to participate on advisory committees. Need to consider 
having funding and stipends, a welcoming environment, bring information to the community 
and work on their turf. Also there used to be limitations that if you participated in an advisory 
committee than you could not participate in CPUC-funded grant projects. Hopefully that has 
changed. 
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WILDFIRE SAFETY 

• Koko Tomassian (CPUC) introduces topic of the Wildfire Threat Maps. These maps were 
scoped and developed to identify areas prone to catastrophic fires and areas for increased safety 
regulations. Adopted for a specific proceeding and a specific purpose, with a ten-year refresh 
schedule. This map underpins utility operations and decision making to mitigate wildfire risk. As 
use of map evolves and we evaluate how or whether the map should be updated, how can we 
place ESJ considerations of the map? 

» Map could be adapted related to the objectives of the CPUC. For example, if the objective 
to look at prevention, then the map would look different. 

» Can also consider how does it integrate with other maps (such as the community wildfire 
protection plans that exist in local government level)? 

» Could incorporate fire threat map with other programs. How does this map influence other 
types of decision making? What other contextual factors can the map account for? 

» What are the goals for the map? Do utilities know where medically vulnerable groups are? 
Safety is important and need maps of these populations 

» Need to also consider safety for those who have already experienced fires and the effect of 
that. 

» Could also consider a communications dependence overlay. May be useful for evacuation 
purposes and emergency communications. 

• Shrayas Jatkar (CA Workforce Development Board) introduces topic of wildfire preparation 
industry and vegetation management. This is a very fast-growing industry and there are 
implications for worker safety, climate change, grid resilience and increased employment 
opportunities. 

» Need to think about the quality of jobs. Currently a lot of reliance on foreign guest workers 
to do work for low pay and in hazardous working conditions. There is no standardized set of 
skills or training. Some new policy tools, such as SB 247 and a new training program, are 
helping in this space. 

» Need to encourage workforce development in this field as there is a big need. Need to be 
cautious this does not distract utilities from their responsibilities. Should get more voices 
involved, including wildfire survivors, and more meaningfully consider public comments. 

»  There is a high fatality rate and very little safety training in forestry workforce. Another issue 
is lack of enforcement. Need to create a requirement that contractors must demonstrate that 
workers receive adequate training before getting into state contracts. 
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Systematizing ESJ Considerations: Incorporating ESJ Issues in 
to CPUC Proceedings and Processes 

• Mad Stano (Greenlining Institute) remarks that pollution burden and burden of utility costs are 
truly life threatening. We must root our thinking on viewing it as such and not just on processes 
and intending that these processes will resolve impacts at local levels. There is now legislative 
guidance to require meaningful conversations from communities most impacted by pollution. 
We cannot decarbonize without centering voices of community, and we cannot implement just 
and reasonable rates without centering those most impacted. We need to make a case for 
systematizing this approach. Communities and justice are administered through CPUC activities 
and actions. How do we reform criteria that leadership is held to when making decisions? 

• Administrative Law Judge (ALJ) Ava Tran (CPUC) shares that the CPUC has been working on 
how to approach ESJ issues within its proceedings. ALJs are being encouraged to discuss ESJ 
issues within rulings to determine whether or not there are any impacts and to cope in any 
issues. News and Outreach team can assist by creating an outreach plan to inform interested 
parties and advise local organizations on how to become parties to proceedings. There are other 
opportunities to get involved, such as providing public comment. How do we ensure we have 
sufficient representation in proceedings? How do we better scope ESJ issues into proceedings? 
What should we be looking at to consider any potential impacts? 

• Key takeaways from discussion include: 

» The CPUC has been one of the most difficult organizations to create a pipeline for 
communication and brining community participation forward. There needs to be an 
emphasis on hearing from local voices. 

»  The San Joaquin Valley Affordable Energy proceeding offers a better model. 

» Incorporating a geographic analysis and pairing that with community engagement can help 
drive a substantive and long-standing commitment to responding to issues. 

» Could be good to learn from AB 617 Community Air Protection implementation. How can 
the CPUC both learn from and implement community input through community-based 
organizations and leveraging ongoing efforts of sister agencies? 

» There is a difference between “service list” outreach and true community engagement and 
outreach. It is scary to think of the small group of people that are involved as parties and 
people that are apart of decision-making process, yet their decisions and processes impact a 
larger population. 

» Intervenor Compensation does not solve the issue of involving communities. One example 
includes waiting 3-4 years for compensation. 

» Community organizations need more technical assistance to support participation in 
programs and proceedings. Often a lawyer is needed. Need to think about how community 
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members can be involved, and be specific (I.e., a different strategy for Spanish speakers and 
Hmong speakers). 

» Need to build more public understanding of the CPUC’s role. Local folks to not know the 
connection or the importance of the CPUC’s role. 

» While a lot of money has become available because of the pandemic, it has revealed a 
“digital desert” with communities not having enough expertise to be able to apply to 
programs to connect communities with resources. Need technical assistance to help with 
access. 

» If there is a way to create meaningful conversations and discussions to allow community 
members to learn and provide input on proceedings. As a community organization, it is hard 
to find proceedings, so hard to imagine the energy and work it would take for community 
members. Encourage the CPUC to make information more accessible- visualization tools, 
more outreach, videos, translation, —it can empower communities to provide their input. 

Tracking and Measuring: Data Collection to Better 
Understand CPUC Impact in ESJ Communities 

• Kathleen Yip (CPUC) opens the session by highlighting the focus being on quantitative data and 
issues of collection, transparency, tracking, and impact on ESJ communities. 

• Jamario Jackson (Transform) remarks that the CPUC should recognize harms and injustices to 
the communities it serves and protects. To do so, it must ask: what are indicators that can show 
harms and injustices? Once the CPUC answers that, it can start making improvements. 
Historically, government and industry have both created these harms. Some are intentional, 
others are not. All these make for challenges. The CPUC covers many sectors so standardized 
indicators are different across these, and so we need strategies to tackle that. 

• Area where a lot of improvement can be made is to go beyond data and look at how is data 
collected and its impact. Another area is to consider areas where there is no data, which requires 
data stewardship, and ethical considerations, both internal and external. Yet another area of 
improvement is transparency. Data should be accessible and easily discoverable. 

• Iain Fisher (CPUC Public Advocates Office) highlights the challenge of getting a person- 
centered approach to utility data management. In the CPUC, there are a vast range of 
approaches to data. In sum, each proceeding has a set of question for which it gathers data, 
which makes that dataset unique to that proceeding and question. But there are in the CPUC 
examples of broad data collection efforts, e.g., broadband data, which answers many questions 
that can be used in the future for different purposes. In general, there needs to be more cross- 
division standardization. 

• Kathleen Yip highlights that we cannot fix what we cannot measure. CPUC needs to be 
accountable and show that we do what we say we will do. One primary issue is the lack of 
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standardization. Because of this lack, we cannot compare programs or proceedings. Another 
issue is that utilities can submit data in cumbersome formats and on different scales and metrics. 
The quality of the data is inconsistent - how to address that? How do we make data both better 
and more accessible to the public, given privacy and confidentiality issues? How do we measure 
impact on public policy? One attempt at an answer is to create standard baseline. To do that, we 
can ask: which indicators ought to be included from an ESJ perspective? What types of data 
would be useful across proceedings, projects, and programs? 

• Iain Fisher points out that to improve quality you need to understand the business process of 
utilities: what points of the business process do you need to measure? 

• Jamario Jackson looks back at the ESJ Action Plan and asks to focus on ensuring protection and 
benefits to consumers. How do you measure that? Recommend breaking it into smaller chunks 
and asking the community what the indicators they feel strongly about. 

• Iain Fisher reminds that we need to ask what data utilities should collect and what do they have 
the right to collect. 

• Kathleen Yip remarks that a key challenge is to figure out how to publish data that protects 
privacy on an accessible portal on the CPUC website that can be used by the public. Iain Fisher 
further mentions that privacy is very important and affects utilities, customers, citizens. 
Important to mention that part of reason why the CPUC is careful in treading into granular data 
is privacy issues. Avoids collecting some levels of data for this reason. What we need to do is 
build a framework on privacy for the CPUC. 

• Jamario Jackson mentions one opportunity is that if data from different sources is imported into 
the same tool, that is an opportunity to explore implications and see patterns. One example 
could be to see how power shutoff data can be plugged in with redlining data to see if there’s 
correlation. Such an approach would allow advocates to experiment with data. If CPUC 
provided such data, community organizations could use it. However, even when we have data, 
sometimes we are not heard by lawmakers and decisionmakers. Strength comes from marrying 
data with ground troop communities. 

• Key takeaways from discussion include: 

» Being able to standardize data from the three big IOUs, specifically disconnections data, 
would save a lot of time and energy on the analytical end. 

» Could consider a geographically focused pilot on standardizing data. 

» There is some standardization happening in wildfire space with GIS templates used to map 
utility assets. Still big issues with quality of data and privacy issues when it comes to 
publishing. 

» Privacy becomes a hard challenge to manage. With transportation as an example - When you 
want to improve service or understand behavior, you need pick up and drop off data, and 
that can suggest movement patterns. On the other hand - as consumers we release a lot of 
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such data to companies unknowingly and knowingly. Only some people should maybe see it. 
Merits a larger conversation. Equity and integrity are important. 

» There is a dissonance between those that gather data and those that live the disparity. The 
data gathering and data must be relevant for people affected, people who live the disparity. 

» Must be understanding when communities sometimes do not want to share information 
with government. Need to consider strategies that don’t require add-on information (like 
addresses, etc.) 

» Organizational patterns of IOUs might be inappropriate for ESJ data gathering. We need 
person or community level data. Collecting and ground truthing data with communities can 
be married with utility level data collection. 

 

Public Comment Session 

• Consider how to keep workshop participants in contact and engaged. Could do quarterly or 
regular engagement. 

• All utilities should have a medical baseline program. Additionally, what is the CPUC doing to 
ensure cell service has backup power during shut off events? What is the CPUC doing to ensure 
utilities meet Public Safety Power Shut Off guidance? When will funds be added to the Self- 
Generation Incentive Program (SGIP). 

• Need to consider how Community Choice Aggregators (CCAs) play into these ESJ topics and 
issues. 

• Stakeholders with a lot of political and financial capacity can advocate for programs that fit their 
needs. We need programs with less barriers so that they are equitable. Sometimes regulation 
results in high barriers and it isn’t equitable. 

• Take a closer look at consultants who prepare reports and analyses for the CPUC. Consultants 
from out of state may have little connection to communities and history in California. 

• Community is not involved in transition to solar and electrification. Mandates are coming top 
down and not from community. Need to look at grassroots efforts. Education is missing in 
these communities. 

• On issues related to zero-emission vehicles (ZEVs) and equity, the Governor’s Office has 
pointed to the CPUC. What is the CPUC doing to promote equity with ZEV deployment and 
charging infrastructure? 

• Shocked that there are no comments from the disability community today. It is indicative of a 
lack of trust between the CPUC and the disability community. Disability needs vary. It is not 
clumped together in zip codes. It is not a political group even though it has so many common 
needs. 
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• Should not use privacy as an excuse to hide or obscure data. 

• We need backup power during shutoffs. There is also a lack of cell service during power outages. 
Additionally, Transportation Network Companies (TNCs) do not provide service to people with 
physical disabilities. 

• Significant challenges with logging in to Web Ex Platform. Zoom should be used. 

• CPUC is catering to the interest of the utilities and not disabled people. Concerns are life and 
death. Knows of someone who had the power shut off by PG&E and died shortly thereafter 
struggling to breathe. Need to make sure battery backup systems are available to disabled 
community. 

 

BREAKOUT SESSIONS: ESJ in CPUC Industry Divisions 
 

ENERGY 

• Amy Mesrobian (CPUC) and Alison LaBonte (CPUC) highlight there are currently 65 action 
items from the Energy Division in the current ESJ Action Plan 

• Communities of color and low-income communities require a greater amount of funds to reach 
them and a more concerted effort. If programs are put out first come-first serve, early adopters 
and those who are motivated would take first advantage of those opportunities. Therefore, 
saying that that a budget is “equally available” is not equitable, because it might not reach ESJ 
communities. 

• CPUC and IOUs are outreaching to the same communities and others remain uncontacted. 
Need more, smaller community organizations who can get outreach contracts as they will have 
the relationships and time to explain programs to new customers. 

• Information that the IOUs request is too detailed and hard for customers to access and provide. 
Need to increase funding to smaller groups and provide adequate training to those doing 
outreach. 

• Customers on the ground are not as satisfied with the Energy Savings Assistance Program 
(ESAP). IOUs are number driven and when another grassroots organization does outreach does 
not produce the same numbers, but they do longer term personal relationships where people go 
into the homes or on the phone to help these people make the changes. Need to accept a 
transformation in how we outreach to people to educate and not just dropping literature at 
people’s doors. Need to foster long term behavioral changes, which is a longer process 

• CPUC should help community organizations get funding for outreach, education of their staff, 
and education of the community. 

•  On solar issues, 80% of people are disqualified because they have bad roofs, so how are we 
helping ESJ homeowners if we cannot help them repair their roofs? 
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• As far as avoiding unintended impacts, be realistic and really evaluate what goes into making 
these programs helpful to families you are trying to reach. 

• There are also a lot of scammers out there. The CPUC needs to be more proactive in regulating 
or screening for those scammers. 

• Major challenges with how CPUC looks at cost-effectiveness. Need to consider non-energy 
benefits which can include pollution reduction, quality of services, and person-oriented 
decisions. CPUC is instead focused on IOU bottom line. 

• To find best practices and good models, look to community organizations that are already doing 
the work and have funding at risk of being taken away. Seek ways to support them in their 
ongoing, grassroots efforts. 

• Need to understand that a consumer’s life choices have many different factors, not just focused 
on one specific issue. Assumptions in program design often do not take this into account. 

• Standing relationships with community organizations can have the most benefit. Build in these 
relationships when you are building a new program. Also consider working with Community 
Choice Aggregators (CCAs) on program design issues. 

• Create an institutional process map to make it clear to CPUC internally and externally – when 
and where community engagement can make a difference. 

• Consider opportunities to align eligibility criteria across programs, alongside need for home and 
roof repairs. 

 
SAFETY & ENFORCEMENT 

• Liz Podolinsky (CPUC) and Nicole Cropper (CPUC) outline how the Safety and Enforcement 
Division (SED) deals with both gas and electric safety issues as well as wildfire safety and can 
identify violations and file citations. 

• How can ESJ concerns be overlapped with safety considerations? Once example could be in 
wildfire context and guidelines for alerting utility customers about events. 

• It is important for SED to understand its role in terms of equity. For example, if a community 
member saw a safety issue and had a concern and they made a call into the CPUC or they 
provided a public comment. What is the expectation from SED in terms of that response? Is 
expectation to respond to that in 24-48 hours? How does this relate to response time by utilities? 

• Another way to look at this is looking at how public participation is measured. Is there a public 
participation hearing (PPH) taking place? How is it seen and processed through proceeding? Do 
public comments end up meeting requirements of proceedings? There needs to be an objective 
or measure of proceedings in order to implement ESJ lens to this work. 
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• PPHs are good. There should be no proceeding without a PPH. CPUC needs to ask how 
hearings can be approached in different ways (due to time pressures in different proceedings but 
also different community needs). CPUC should not bypass the opportunity to engage 
community members into proceedings. 

• Be descriptive of how public engagement is evaluated and how public participation will be 
merged into decision making process. 

• We must understand what contributes to risks, how are risks different within particular 
communities—urban, rural environment. Understanding ESJ issues is within the expectations 
and measurement of tools to understand the full scope of the issue. 

• Hammering Home: how you engage the public is how risks can be measured. 

• CPUC has recently adopted an enforcement policy to set forth policies for all divisions that are 
under CPUC to take enforcement actions—investigations, penalties, settling cases. One thing we 
have started to work on is guidelines when we approve supplemental environmental projects 
SEPs) in lieu of penalties. How much of a penalty should be mitigated, what the nexus between 
violation and remedial actions that are taken? 

• Examples of SEPs that benefit disadvantaged communities include installing air filtration devices 
in schools, community centers, and residences to reduce the community’s exposure to air 
pollution; monitoring groundwater quality from infiltrating stormwater to detect harmful 
contaminants; providing regular health screenings for affected communities; or providing 
community members training to enable them to identify environmental violations and to notify 
regulatory agencies of those violations. 

• SED could consider using CalEnviroScreen to identify environmentally burdened communities 
that may need tailored enforcement actions. Maybe those communities could receive more safety 
audits? Perhaps the penalties for violations in these communities could be higher? Perhaps those 
communities can get quicker service? 

 
WATER 

• Steve St. Marie (CPUC) and Jefferson Hancock (CPUC) describe key ESJ-related efforts within 
the Water Division, including the Low-Income Water proceeding and the Affordability 
proceeding. 

• Interest in workforce development programming and existing partnership with the CA 
Workforce Development Board, which looks to promote high quality jobs for ESJ communities 
within CPUC programs and policies. 

• Specific to consolidation of small water systems, what are opportunities to streamline the 
consolidation process with benefits to ESJ communities? Need to better understand barriers for 
acquisition from the utility perspective. CPUC is mostly interested in the cost of acquisition and 
subsequent rate impacts to both new and existing customers. 
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• How is the CPUC looking to diversify its own workforce? Currently has a cohort participating in 
California Capital Cohort on Race and Equity to develop a CPUC Racial Equity Plan. Also have 
a new Diversity, Equity, and Inclusion Working Group looking more internally at staff needs. 

• Different tools for looking at disadvantaged communities are highlighted, including 
CalEnviroScreen and tool from Department of Water Resources. 

• Consolidation issue is challenging. A system may have low rates but may be poorly maintained 
with poor water quality. But how do you protect against rate impacts? Sometimes people want to 
be left alone in rural communities and do not want to be part of larger utility. 

Making the Most of Marketing, Education & Outreach 
(ME&O): Maximizing Impact and Aligning Strategies 

• Whitney Richardson (CPUC) remarks that the CPUC has a strong interest in insuring utility 
customers are well informed of programs and how dollars are being spent to reach program 
goals. How can the CPUC ensure that programs reach specific customers? 

• Alex Garibay (Southern California Edison) explains that utilities develop marketing and 
education programs for customers and that equity is core to their work. SCE works closely with 
community-based organizations that can share information across multicultural groups. 

• Key takeaways from the discussion include: 

» Leveraging 211/311 resources in local communities can be helpful. Ready-made 
infrastructure for outreach. 

» IOUs often look to quantify information (number of bill inserts, etc.) and in no other 
industry would a marketing and communication campaign be looked at in such a way. 
Instead, it Is critical to look at how that communication is being interpreted by the user. Not 
just the number of pamphlets distributed. 

» Need time and investment in hard-to-reach communities so they understand programs 
available. Need to also have patience to have a conversation about the program. 
Communities are capable of understanding, but a pamphlet may not be enough. 

» Do not measure success based on cost effectiveness. Sometimes pamphlets do not work all 
that well. Instead, a meeting with a giant poster may be more effective. 

» Give community organizations the funding to do this type of engagement. 

» Continual education is needed to achieve behavior change 

» With partnerships with community organizations, it takes time and trust to build a 
collaborative relationship. Make it clear this is teamwork. 
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» Creative strategies with COVID-19 pandemic – Communities holding meetings through 
WhatsApp as it uses much less bandwidth and using Facebook Live. Ask community 
members how they get messages and what it takes to get them to engage. You are asking for 
community time, have the resident feel valued. 

» People can be wary of the CPUC and utilities. Need to take that into account. 

» Consider using neighborhood faces in local outreach campaigns. Highlight community 
organizations doing the work and celebrate it. 

» Come up with a list of community organizations throughout the state that people can filter 
and have easy access to for outreach purposes. 



C P UC E N V I R O N M E N T A L & S O C I A L J US T I C E A C T I O N P L A N 

C A L I F O R N I A P UB L I C UT I L I T I E S C O M M I S S I O N 67 

 

 

 
 
 

Appendix C: 
Key ESJ Definitions & Statutes 
This guide is meant to be an initial resource to assist in incorporating ESJ issues into CPUC 
proceedings, programs, and processes. This guide is NOT an exhaustive list of definitions, nor does 
it reflect the only definition for a particular term. When using this guide, please note whether a term 
is defined in statute (and therefore should not be modified for CPUC use) or if a term can be 
adapted. 

This resource will continue to be updated and available internally on the CPUC ESJ SharePoint 
website. 
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Environmental Justice and Equity Concepts 
 

2BTerm 
3 B(In alphabetical order) 

4BDefinition 

Adaptive Capacity 45 
44F The ability of systems, institutions, humans, and other organisms to adjust to potential damage, to take 

advantage of opportunities, or to respond to consequences. 

Climate Justice 46 
45F Ensures that the people and communities who are least culpable in the warming of the planet, and most 

vulnerable to the impacts of climate change, do not suffer disproportionately because of historical 
injustice and disinvestment. 

Community Engagement  

Cumulative Impacts 47 
46F Result when the effects of an action are added to or interact with other effects in a particular place and 

within a particular time. 

Disproportionate Impacts 48 
47F Occurs when policies, practices, rules, or other systems that appear to be neutral impact different groups 

in different ways. 

Distributive Justice 49 
48F Fairness in the distribution of rights or resources. 

 
 
 

45 IPCC, 2014: Climate Change 2014: Impacts, Adaptation, and Vulnerability, Annex II, Glossary, p. 1758, 
https://www.ipcc.ch/site/assets/uploads/2018/02/WGIIAR5-AnnexII_FINAL.pdf 
46  https://www.environmentalhealth.org/index.php/en/what-we-do/climate-justice 
47  https://www.epa.gov/sites/default/files/2014-08/documents/cumulative.pdf 
48  https://www.shrm.org/resourcesandtools/tools-and-samples/hr-qa/pages/disparateimpactdisparatetreatment.aspx 
49  https://post.ca.gov/procedural-justice-and-police-legitimacy 

http://www.ipcc.ch/site/assets/uploads/2018/02/WGIIAR5-AnnexII_FINAL.pdf
http://www.ipcc.ch/site/assets/uploads/2018/02/WGIIAR5-AnnexII_FINAL.pdf
https://www.environmentalhealth.org/index.php/en/what-we-do/climate-justice
https://www.epa.gov/sites/default/files/2014-08/documents/cumulative.pdf
https://www.shrm.org/resourcesandtools/tools-and-samples/hr-qa/pages/disparateimpactdisparatetreatment.aspx
https://post.ca.gov/procedural-justice-and-police-legitimacy
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2BTerm 
3 B(In alphabetical order) 

4BDefinition 

Environmental Justice 50 
49F Environmental justice is the fair treatment and meaningful involvement of all people regardless of 

race, color, national origin, or income, with respect to the development, implementation, and 
enforcement of environmental laws, regulations, and policies. This goal will be achieved when everyone 
enjoys: 

• the same degree of protection from environmental and health hazards, and; 
• equal access to the decision-making process to have a healthy environment in which to live, 

learn, and work. 
51 

Equity
50F

 Equity is transforming the behaviors, institutions, and systems that disproportionately harm people of 
color. Equity means increasing access to power, redistributing, and providing additional resources, and 
eliminating barriers to opportunity, in order to empower low-income communities of color to thrive and 
reach full potential. Greenlining’s definition of equity is specific to racial equity, given the legacy of 
institutionalized racism by government. Our emphasis on race is not about excluding other marginalized 
groups. These equity approaches are intended to also be applicable to creating equitable outcomes for 
other groups such as the elderly and people with disabilities. 

Ground Truth 52 
51F Information obtained by direct observation of a real system, as opposed to a model or simulation. 

High Road 53 
52F “High road” means a set of economic and workforce development strategies to achieve economic 

growth, economic equity, shared prosperity, and a clean environment. The strategies include, but are not 
limited to, interventions that: 

 
 

 
50 Gov. Code, § 65040.12, subd. (e) 
51   https://greenlining.org/publications/reports/2019/making-equity-real-in-mobility-pilots-toolkit/ 
52 https://www.lexico.com/en/definition/ground_truth 
53https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=UIC&division=7.&title=&part=&chapter=2.&article 

https://greenlining.org/publications/reports/2019/making-equity-real-in-mobility-pilots-toolkit/
https://www.lexico.com/en/definition/ground_truth
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2BTerm 
3 B(In alphabetical order) 

4BDefinition 

 (1) Improve job quality and job access, including for women and people from underserved and 
underrepresented populations. 

(2) Meet the skill and profitability needs of employers. 

(3) Meet the economic, social, and environmental needs of the community. 

Institutional Racism 54 
53F Institutional racism refers to the policies and practices within and across institutions that, intentionally or 

not, produce outcomes that chronically favor, or put a racial group at a disadvantage. Poignant examples 
of institutional racism can be found in school disciplinary policies in which students of color are 
punished at much higher rates that their white counterparts, in the criminal justice system, and within 
many employment sectors in which day-to-day operations, as well as hiring and firing practices can 
significantly disadvantage workers of color. 

Japanese American 
incarceration sites 

Sakura Conservation Strategies 

Meaningful Involvement 55 
54F Means that 1) potentially affected community members have an appropriate opportunity to participate 

in decisions about a proposed activity that will affect their environment or health; 2) the public’s 
contribution can influence an agency’s decision; 3) the concerns of all participants involved will be 
considered in the decision-making process; and 4) the decision-makers seek out and facilitate the 
involvement of those potentially affected. 

Procedural Justice 56 
55F Fairness and the transparency of the processes by which decisions are made. 

 
 
 
 

54  https://www.aspeninstitute.org/blog-posts/structural-racism-definition/ 
55  https://www.epa.gov/sites/production/files/2015-02/documents/team-ej-lexicon.pdf 
56  https://post.ca.gov/procedural-justice-and-police-legitimacy 

https://www.aspeninstitute.org/blog-posts/structural-racism-definition/
https://www.epa.gov/sites/production/files/2015-02/documents/team-ej-lexicon.pdf
https://post.ca.gov/procedural-justice-and-police-legitimacy
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2BTerm 
3 B(In alphabetical order) 

4BDefinition 

Public Participation  
57 

Racial Equity
56F

 Racial equity refers to what a genuinely non-racist society would look like. In a racially equitable society, 
the distribution of society’s benefits and burdens would not be skewed by race. In other words, racial 
equity would be a reality in which a person is no more or less likely to experience society’s benefits or 
burdens just because of the color of their skin. This is in contrast to the current state of affairs in which 
a person of color is more likely to live in poverty, be imprisoned, drop out of high school, be 
unemployed and experience poor health outcomes like diabetes, heart disease, depression, and other 
potentially fatal diseases. Racial equity holds society to a higher standard. It demands that we pay 
attention not just to individual-level discrimination, but to overall social outcomes. 

Stakeholder Engagement  

Structural Racism 58 
57F A system in which public policies, institutional practices, cultural representations, and other norms work 

in various, often reinforcing ways to perpetuate racial group inequity. It identifies dimensions of our 
history and culture that have allowed privileges associated with “whiteness” and disadvantages associated 
with “color” to endure and adapt over time. Structural racism is not something that a few people or 
institutions choose to practice. Instead, it has been a feature of the social, economic, and political 
systems in which we all exist. 

5 BTransportation Network 
Company 59 

58F 

0 BA Transportation Network Company (TNC) uses an online-enabled platform to connect passengers 
with drivers using their personal, non-commercial, vehicles. 

 
 
 

 
57  https://www.aspeninstitute.org/blog-posts/structural-racism-definition/ 
58  https://www.aspeninstitute.org/blog-posts/structural-racism-definition/ 
59 6-20-17 Item 14 Transportation Network Company Activity Report.pdf (sfmta.com) 

https://www.aspeninstitute.org/blog-posts/structural-racism-definition/
https://www.aspeninstitute.org/blog-posts/structural-racism-definition/
https://www.sfmta.com/sites/default/files/agendaitems/2017/6-20-17%20Item%2014%20Transportation%20Network%20Company%20Actvity%20Report.pdf
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Spectrum of Community Engagement – International Association of Public Participation 60 

Increasing Impact on the Decision 
 

 

 
6BInform Consult Involve 7BCollaborate Empower 
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To provide the public 
with balanced and 
objective information to 
assist them in 
understanding the 
problem, alternatives, 
opportunities and/or 
solutions. 

To obtain public 
feedback on analysis, 
alternatives and/or 
decisions. 

To work directly with 
the public throughout 
the process to ensure 
that public concerns and 
aspirations are 
consistently understood 
and considered. 

To partner with the 
public in each aspect of 
the decision including 
the development of 
alternatives and the 
identification of the 
preferred solution. 

To place final decision 
making in the hands of 
the public. 

Pr
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is
e 

to
 th

e 
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We will keep you 
informed. 

We will keep you 
informed, listen to, and 
acknowledge concerns 
and aspirations, and 
provide feedback on 
how public input 
influenced the decision. 
We will seek your 
feedback on drafts and 
proposals. 

We will work with you to 
ensure that your 
concerns and aspirations 
are directly reflected in 
the alternatives 
developed and provide 
feedback on how public 
input influenced the 
decision. 

We will work together 
with you to formulate 
solutions and 
incorporate your advice 
and recommendations 
into the decisions to the 
maximum extent 
possible. 

We will implement what 
you decide. 

 
 
 

60   https://sustainingcommunity.wordpress.com/2017/02/14/spectrum-of-public-participation/ 

https://sustainingcommunity.wordpress.com/2017/02/14/spectrum-of-public-participation/
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CPUC Definitions for Environmental and Social Justice and Disadvantaged 
Communities 

 

Term (in alphabetical 
order) 

Definition 

Access and Functional 
Needs (AFN) 61 

60F 

This population includes individuals who live with developmental or intellectual disabilities, physical 
disabilities, chronic conditions, injuries, limited English proficiency or who are non-English speaking, are 
older adults, children, people living in institutionalized settings, or those who are low income, homeless, or 
transportation disadvantaged, including, but not limited to, those who are dependent on public transit or 
those who are pregnant. 

California Native 
American Tribe 

“California Native American tribe” means a Native American tribe located in California that is on the contact 
list maintained by the Native American Heritage Commission for the purposes of Chapter 905 of the Statutes 
of 2004. See Public Resources Code § 21073. California Native American tribes include both federally 
recognized and non- federally recognized tribes. 

Community- Based 
Organization 

The term “community-based organization means a public or private nonprofit organization of demonstrated 
effectiveness that— 

A) is representative of a community or significant segments of a community; and 
B) provides educational or related services to individuals in the community. 

Disadvantaged 
Communities (DAC) 62 

61F 
 
 
 
 
 
 
 
 

(Water) 

“Disadvantaged community” means the entire service area of a community water system, or a community 
therein, in which the median household income is less than 80 percent of the statewide annual median 
household income level. 

 
 
 

61 AB 2311. https://leginfo.legislature.ca.gov/faces/billCompareClient.xhtml?bill_id=201520160AB2311&showamends=false 
62 Health and Safety Code Section 116426 

https://leginfo.legislature.ca.gov/faces/billCompareClient.xhtml?bill_id=201520160AB2311&showamends=false
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Term (in alphabetical 
order) 

Definition 

Disadvantaged 
Vulnerable 
Communities (DVC) 63 

62F 
 
 
 
 
 
 
 
 
 

(Climate Adaptation) 

“Disadvantaged Vulnerable Communities” or “DVCs” consist of communities in the 25% highest scoring 
census tracts according to the California communities Environmental Health Screening Tool 
(CalEnviroScreen); as well as all California tribal lands, census tracts with median household incomes less 
than 60% of state median income; and census tracts that score in the highest 5% of Pollution Burden within 
CalEnviroScreen, but do not receive an overall CalEnviroScreen score due to unreliable public health and 
socioeconomic data. 

Low Income 
Households 64 65 

63F  64F 

Low-income households are those with household incomes at or below 80 percent of the statewide median 
income or with household incomes at or below the threshold designated as low income by the Department of 
Housing and Community Development's list of state income limits adopted pursuant to Section 50093. 

Low Income 
Communities 66 67 

65F  66F 

Low-income communities are census tracts with median household incomes at or below 80 percent of the 
statewide median income or with median household incomes at or below the threshold designated as low 
income by the Department of Housing and Community Development's list of state income limits adopted 
pursuant to Section 50093. 

 
 
 
 
 

63 D.20-08-046 
64 HSC § 39713 
65 Please note that individual CPUC programs may have low-income designations defined in statute that supersede this definition or may use federal poverty guidelines 
to define low-income. 
66 HSC § 39713 
67 Please note that individual CPUC programs may have low-income designations defined in statute that supersede this definition or may use federal poverty guidelines 
to define low-income. 
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Term (in alphabetical 
order) 

Definition 

Hard-to-Reach 
(HTR) 68 

67F 

Two criteria are considered sufficient if one of the criteria met is the geographic criteria defined below. There 
are common as well as separate criteria when defining hard-to-reach for residential versus small business 
customers. The barriers common to both include: 

• Those customers who do not have easy access to program information or generally do not participate 
in energy efficiency programs due to a combination of language, business size, geographic, and lease 
(split incentive) barriers. These barriers to consider include: 

Language – Primary language spoken is other than English, and/or 

Geographic – Businesses or homes in areas other than the United States Office of Management and Budget 
Combined Statistical Areas of the San Francisco Bay Area, the Greater Los Angeles Area and the Greater 
Sacramento Area or the Office of Management and Budget metropolitan statistical areas of San Diego 
County 

• For small business added criteria to the above to consider: 

Business Size – Less than ten employees and/or classified as Very Small (Customers whose annual electric 
demand is less than 20kW, or whose annual gas consumption is less than 10,000 therms, or both), and/or 

Leased or Rented Facilities – Investments in improvements to a facility rented or leased by a participating 
business customer 

• For residential added criteria to the above to consider: 

Income – Those customers who qualify for the California Alternative Rates for Energy (CARE) or the Family 
Electric Rate Assistance Program (FERA), and/or 
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69 D.20-07-032 
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Term (in alphabetical 
order) 

Definition 

 Housing Type – Multi-family and Mobile Home Tenants (rent and lease)” 

Modification: include disadvantaged communities (as designated by CalEPA) in the geographic criteria for hard- 
to-reach customers. 

Indian Country The term Indian country is defined in 18 U.S.C. § 1151 and 40 C.F.R. § 171.3 as: 

a. all land within the limits of any Indian reservation under the jurisdiction of the United States 
Government, notwithstanding the issuance of any patent, and including rights-of-way running 
through the reservation 

b. all dependent Indian communities within the borders of the United States whether within the original 
or subsequently acquired territory thereof, and whether within or without the limits of a state; and 

c. all Indian allotments, the Indian titles to which have not been extinguished, including rights-of-way 
running through the same. 

Consistent with the statutory definition of Indian country, as well as federal case law interpreting this 
statutory language, lands held by the federal government in trust for Indian tribes that exist outside of formal 
reservations are informal reservations and, thus, are Indian country. 

Socioeconomic 
Vulnerability Index 
(SEVI) 69 

68F 

The Socioeconomic Vulnerability Index (SEVI) metric represents the relative socioeconomic standing of 
census tracts, referred to as communities, in terms of poverty, unemployment, educational attainment, 
linguistic isolation, and percentage of income spent on housing. This metric therefore considers how a rate 
change may affect one community’s ability to pay more than another’s. 
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72 https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=202120220SB156 
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Term (in alphabetical 
order) 

Definition 

Underserved 
Communities 70 

69F 

Underserved community means a community that meets one of the following criteria: 

• Is a “disadvantaged community” as defined by subdivision (g) of Section 75005 of the Public 
Resources Code. 

• Is included within the definition of “low-income communities” as defined by paragraph (2) of 
subdivision (d) of Section 39713 of Health and Safety Code. 

• Is within an area identified as among the most disadvantaged 25 percent in the state according to the 
California Environmental Protection Agency and based on the most recent California Communities 
Environmental Health Screening Tool, also known as CalEnviroScreen. 

• Is a community in which at least 75 percent of public school students in the project area are eligible to 
receive free or reduced-price meals under the National School Lunch Program? 

• Is a community located on lands belonging to a federally recognized California Indian tribe? 

Unserved Household 71 
70F 

 
 
 

(Broadband) 
“Unserved area” for the California Advanced Services Fund broadband infrastructure grants means a 
household for which no facility-based broadband provider offers broadband service at speeds of at least 25 
megabits per second (mbps) downstream and one mbps upstream. 72 

71F 

 
 
 
 
 
 
 
 
 

70 https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201920200AB841 
71  https://codes.findlaw.com/ca/public-utilities-code/puc-sect-281.html 

https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201920200AB841
https://codes.findlaw.com/ca/public-utilities-code/puc-sect-281.html
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Eligibility Criteria Requirements for CPUC Energy, Communications, and Water 
Consumer Programs 

 

8BProgram 9 BEligibility Criteria 

California Alternate Rates 
for Energy (CARE) 73 

72F 

Income eligibility for CARE participation is set at 200% or less of Federal Poverty Guidelines. 

Family Electric Rate 
Assistance (FERA) 74 

73F 

Total family income eligibility for FERA participation is set between 200% and 250% of Federal Poverty 
Guidelines. 

Energy Savings Assistance 
(ESA) Program 75 

74F 

Income eligibility for ESA participation is set at 200% or less of Federal Poverty Guidelines. 

Multi-family Affordable 
Solar Housing (MASH) 76 

75F 

• Solar energy system installations on existing multifamily affordable housing that meets the 
definition of low-income residential housing established in Pub. Util. Code 2852 

• Eligibility under Pub. Util. Code Section 2852 defines “low-income residential housing” as one of 
the following: Multifamily residential complex financed with one or more of the following: 
 low-income housing tax credits 
 tax-exempt mortgage revenue bonds 
 general obligation bonds 
 local, state, or federal loans or grants 

• Multifamily residential complex in which at least 20% of the total housing units are sold or rented 
to lower income households 

 

73 https://www.cpuc.ca.gov/consumer-support/financial-assistance-savings-and-discounts/california-alternate-rates-for-energy 
74 https://www.cpuc.ca.gov/consumer-support/financial-assistance-savings-and-discounts/family-electric-rate-assistance-program 
75   https://www.cpuc.ca.gov/consumer-support/financial-assistance-savings-and-discounts/energy-savings-assistance 
76 Pub. Util. Code 2852; MASH Program Handbook. 

https://www.cpuc.ca.gov/consumer-support/financial-assistance-savings-and-discounts/california-alternate-rates-for-energy
https://www.cpuc.ca.gov/consumer-support/financial-assistance-savings-and-discounts/family-electric-rate-assistance-program
https://www.cpuc.ca.gov/consumer-support/financial-assistance-savings-and-discounts/energy-savings-assistance
https://www.cpuc.ca.gov/-/media/cpuc-website/files/uploadedfiles/cpuc_public_website/content/utilities_and_industries/energy/energy_programs/demand_side_management/customer_gen_and_storage/mash-handbook-2nd-edition-final.pdf
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8BProgram 9 BEligibility Criteria 

Single-family Affordable 
Solar Homes (SASH) 77 

76F 

• Receive electrical service from Pacific Gas & Electric (PG&E), Southern California Edison (SCE), 
or San Diego Gas & Electric (SDG&E), 

• Own and live in their home, 

• Have a household income that is 80% or below the area median income (AMI), 

• Live in a home defined as “affordable housing” by California Public Utilities Code 2852. 

Disadvantaged 
Communities-Single- 
family Affordable Solar 
Homes (DAC-SASH) 78 

77F 

• Available to customers who live in DACs and meet the income eligibility requirements for the 
CARE and FERA programs or residents of California Indian Country. 

• Homeowners must live in one of the top 25 % most disadvantaged communities statewide 

• Be a billing customer of Pacific Gas & Electric (PG&E), Southern California Edison (SCE), or 
San Diego Gas & Electric (SDG&E) 

Solar on Multi-family 
Affordable Housing 
(SOMAH) 79 

78F 

• Incentives for solar projects on affordable multifamily properties to achieve 300 MWs by 2030 

• Available to affordable multifamily properties occupied by households with a majority of tenants 
with incomes at or below 60% of the area median income or be located in a disadvantaged 
community as identified by the California Environmental Protection Agency (CalEPA). 

• Multifamily properties must be in PG&E, SCE, SDG&E, PacifiCorp, or Liberty territories to 
participate 

 
 
 
 

77 AB 217; SASH Handbook; https://www.cpuc.ca.gov/industries-and-topics/electrical-energy/demand-side-management/california-solar-initiative/csi-single-family- 
affordable-solar-homes-program 
78 SB 535 Disadvantaged Communities; AB 327; https://oehha.ca.gov/calenviroscreen/sb535; Decision D.18-06-027; D.20-12-003; 
https://www.cpuc.ca.gov/industries-and-topics/electrical-energy/solar-in-disadvantaged-communities 
79 AB 693 (2015) “Multifamily Affordable Housing Solar Roofs Program”; Decision 17-12-022; https://www.cpuc.ca.gov/somah; https://calsomah.org/ 

https://capuc-my.sharepoint.com/personal/monica_palmeira_cpuc_ca_gov/Documents/ESJ%20Action%20Plan%202.0/Version%201/SASH%20Handbook
https://www.cpuc.ca.gov/industries-and-topics/electrical-energy/demand-side-management/california-solar-initiative/csi-single-family-affordable-solar-homes-program
https://www.cpuc.ca.gov/industries-and-topics/electrical-energy/demand-side-management/california-solar-initiative/csi-single-family-affordable-solar-homes-program
https://oehha.ca.gov/calenviroscreen/sb535
http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M216/K789/216789285.PDF
https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M354/K045/354045228.PDF
https://www.cpuc.ca.gov/industries-and-topics/electrical-energy/solar-in-disadvantaged-communities
https://capuc-my.sharepoint.com/personal/monica_palmeira_cpuc_ca_gov/Documents/ESJ%20Action%20Plan%202.0/Version%201/Decision%2017-12-022
https://www.cpuc.ca.gov/somah
https://calsomah.org/
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8BProgram 9 BEligibility Criteria 

Green Tariff/Shared 
Renewables Program 
(GTSR) 
(Enhanced Community 
Renewables) 80 

79F 

• The 600 MW GTSR program includes a specific 100 MW reservation for customers and projects 
in areas identified by the CalEnviroScreen tool as being in one of the 20% most disadvantaged 
census tracts in each IOU 

• Small projects—those under 1MW capacity—which are developed in EJ Communities are eligible 
for a Utility Power Purchase Agreement if their prices fall within 200 percent of the maximum 
executed contract price, rather than 120 percent for standard GTSR power purchase agreements. 

Disadvantaged 
Communities - Green- 
Tariff (DAC-GT)81 

80F 

• A 158MW program available for Residential customers in DACs who meet the income eligibility 
requirements for the CARE and FERA programs. 

• Homeowners must live in one of the top 25 % most disadvantaged communities statewide or the 
census tracts in the highest 5 percent of CalEnviroScreen's Pollution Burden or; 

• Be a billing customer of participating utility or Community Choice Aggregator. 

Community Solar Green 
Tariff (CSGT) 82 

81F 

• A 41MW program available for Residential customers in DACs or in San Joaquin Valley (SJV) 
pilot communities identified in R.15-03-010. 

• CSGT projects must be in DACs within 5 miles of DAC(s) where subscribing customers reside or 
within 40 miles for SJV pilot communities. 

• 50% of a project’s output must be subscribed by customers eligible for CARE or FERA. 

• Customers must live in one of the top 25 % most disadvantaged communities statewide or the 
census tracts in the highest 5 percent of CalEnviroScreen's Pollution Burden or; 

• Be a billing customer of participating utility or Community Choice Aggregator. 
 
 

80 SB 43; https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140SB43 
81 AB 327; Decision D.18-06-027, D.18-10-007 and D.20-07-008; https://oehha.ca.gov/calenviroscreen; https://www.cpuc.ca.gov/SolarInDACs/#DAC_GT 
82 AB 327; Decision D.18-06-027 and D.18-10-007; R.15-03-010; https://oehha.ca.gov/calenviroscreen; https://www.cpuc.ca.gov/SolarInDACs/#CSGT 

https://www.cpuc.ca.gov/industries-and-topics/electrical-energy/electric-costs/care-fera-program
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140SB43
http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M216/K789/216789285.PDF
https://oehha.ca.gov/calenviroscreen
https://www.cpuc.ca.gov/SolarInDACs/#DAC_GT
http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M216/K789/216789285.PDF
https://capuc-my.sharepoint.com/personal/monica_palmeira_cpuc_ca_gov/Documents/ESJ%20Action%20Plan%202.0/Version%201/R.15-03-010
https://oehha.ca.gov/calenviroscreen
https://www.cpuc.ca.gov/SolarInDACs/#CSGT


C P UC E N V I R O N M E N T A L & S O C I A L J US T I C E A C T I O N P L A N 

86 The CPUC plans to implement implements key changes in the CASF from SB 156, SB 4, and AB 14 for relevant accounts. 

C A L I F O R N I A P UB L I C UT I L I T I E S C O M M I S S I O N 81 

 

 

 
 
 

8BProgram 9 BEligibility Criteria 

California Advanced 
Services Fund (CASF) 
Broadband 
Adoption Account 83 

82F 

Eligible applicants are local governments, senior centers, schools, public libraries, nonprofit organizations, 
and community-based organizations with programs to increase publicly available or after school 
broadband access and digital inclusion, such as digital literacy training programs are eligible to apply for 
grants. 

California Advanced 
Services Fund (CASF) 
Rural and Urban Regional 
Consortia Account 84 

83F 

An eligible Consortium, as specified by the Commission, may include representatives, of organizations 
including, but not limited to, local and regional government, public safety, elementary and secondary 
education, health care, libraries, postsecondary education, community-based organizations, tourism, parks, 
and recreation, agricultural, business, workforce organizations, and air pollution control or air quality 
management districts. An eligible Consortium is not required to have as its lead fiscal agent an entity with 
a certificate of public convenience and necessity. 

California Advanced 
Services Fund (CASF) 
Broadband Infrastructure 
Account85 

84F 

Senate Bill (SB) 156, enacted and effective on July 21, 2021, made many changes to the CASF. 
Additionally, SB 4 and Assembly Bill (AB) 14, enacted and effective on October 8, 2021, continued 
funding of the CASF program beyond 2022 to December 31, 2032. 86 Some of the changes relevant to the 

85F 
 
 
 

CASF Infrastructure Account include: 

• Redefining “unserved area”—The previous definition was “unserved household,” meaning a household 
with service at six megabits per second (Mbps) downstream and one Mbps upstream. The current 
operative definition is: “unserved area means an area for which there is no facility-based broadband 
provider offering at least one tier of broadband service at speeds of at least 25 Mbps downstream, three 
Mbps upstream, and a latency that is sufficiently low to allow real-time interactive applications, 

 
 
 
 
 

83 AB 1665 
84 Decision (D.) 18-10-032 
85 Pub. Util. Code Section (b)(2)(B)(i) 
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 considering updated federal and state broadband mapping data.” The statute also replaced the references 
to “households” with “areas.” 

• Priority to areas with slow or no internet—Previously, the CPUC was to give preference to projects in 
areas with only dial-up service or no service. Now, the CPUC is to “prioritize projects in unserved areas 
where internet connectivity is available only at speeds at or below ten Mbps downstream and one Mbps 
upstream or areas with no internet connectivity.” 

• Serviceable locations—The CPUC “shall transition CASF program methodologies to provide service to 
serviceable locations and evaluate other program changes to align with other funding sources, including, 
but not limited to, funding locations.” 

• Elimination of “indispensable middle-mile” language—The Legislature eliminated the section that 
discussed the requirements for funding middle-mile infrastructure, if it is indispensable for last-mile 
service, formerly Pub. Util. Code Sec. 281(f)(5)(B). 

• • Elimination of prerequisites for local agency infrastructure grants—Formerly in Pub. Util. Code 
Sec. 281(f)(9), local agencies could only receive an infrastructure grant if the CPUC “has 
conducted an open application process, and no other eligible entity applied.” This section has 
been eliminated, so that local agencies now have greater eligibility for funding. 

California Advanced 
Services Fund (CASF) 
Public Housing Account 87 

10B 86F 

Senate Bill (SB) 156, enacted and effective on July 21, 2021, made many changes to the CASF. 
Additionally, SB 4 and Assembly Bill (AB) 14, enacted and effective on October 8, 2021, continued 
funding of the CASF program beyond 2022 to December 31, 2032. 88 Some of the changes relevant to the 

87F 
 
 

CASF Infrastructure Account include: 

 
 
 

87 https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/communications-division/documents/casf-adoption-and-access/bpha_guidelines_august_2020.pdf 
88 The CPUC plans to implement implements key changes in the CASF from SB 156, SB 4, and AB 14 for relevant accounts. 

https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/communications-division/documents/casf-adoption-and-access/bpha_guidelines_august_2020.pdf
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 • Redefining “unserved area”—The previous definition was “unserved household,” meaning a household 
with service at six megabits per second (Mbps) downstream and one Mbps upstream. The current 
operative definition is: “unserved area means an area for which there is no facility-based broadband 
provider offering at least one tier of broadband service at speeds of at least 25 Mbps downstream, three 
Mbps upstream, and a latency that is sufficiently low to allow real-time interactive applications, 
considering updated federal and state broadband mapping data.” The statute also replaced the references 
to “households” with “areas.” 

• Priority to areas with slow or no internet—Previously, the CPUC was to give preference to projects in 
areas with only dial-up service or no service. Now, the CPUC is to “prioritize projects in unserved areas 
where internet connectivity is available only at speeds at or below ten Mbps downstream and one Mbps 
upstream or areas with no internet connectivity.” 

• Serviceable locations—The CPUC “shall transition CASF program methodologies to provide service to 
serviceable locations and evaluate other program changes to align with other funding sources, including, 
but not limited to, funding locations.” 

• Elimination of “indispensable middle-mile” language—The Legislature eliminated the section that 
discussed the requirements for funding middle-mile infrastructure, if it is indispensable for last-mile 
service, formerly Pub. Util. Code Sec. 281(f)(5)(B). 

• Elimination of prerequisites for local agency infrastructure grants—Formerly in Pub. Util. Code Sec. 
281(f)(9), local agencies could only receive an infrastructure grant if the CPUC “has conducted an open 
application process, and no other eligible entity applied.” This section has been eliminated, so that local 
agencies now have greater eligibility for funding. 

California Advanced 
Services Fund (CASF) 

CASF Tribal Technical Assistance Grant Program aims to provide grants to California tribes to develop 
market studies, feasibility studies, and business plans to pursue improved communications (voice and 
broadband). 
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89 Tribal Technical Assistance; see Decision (D) 20-08-005 
90   https://www.cpuc.ca.gov/industries-and-topics/internet-and-phone/california-high-cost-fund-a 

8BProgram 9 BEligibility Criteria 

11BTribal Technical 
Assistance Grant 
Program 89 

 

12BCalifornia High-Cost 
Fund A (CHCF A) 90 

89F 

The 13 small LECs in California that are eligible to draw revenue from the CHCF-A program are: 

• Calaveras Telephone Company 

• California-Oregon Telephone Company 

• Ducor Telephone Company 

• Foresthill Telephone Company 

• Happy Valley Telephone Company 

• Hornitos Telephone Company 

• Kerman Telephone Company 

• Pinnacles Telephone Company 

• The Ponderosa Telephone Company 

• Sierra Telephone Company 

• Siskiyou Telephone Company 

• The Volcano Telephone Company 

• Winterhaven Telephone Company 
 

https://www.cpuc.ca.gov/industries-and-topics/internet-and-phone/california-advanced-services-fund/tribal-technical-assistance
https://www.cpuc.ca.gov/industries-and-topics/internet-and-phone/california-high-cost-fund-a


C P UC E N V I R O N M E N T A L & S O C I A L J US T I C E A C T I O N P L A N 

C A L I F O R N I A P UB L I C UT I L I T I E S C O M M I S S I O N 85 

 

 

 
 
 

8BProgram 9 BEligibility Criteria 

California High-Cost 
Fund B (CHCF B) 91 

90F 

Carriers of Last Resort (COLRs) are given subsidies for providing basic telephone service to residential 
customers in high-cost areas that are currently served by Pacific Bell Telephone Company dba AT&T 
California, Verizon California Inc. dba Frontier Communications of California, Citizens 
Telecommunications Company of California and Cox Communications. High-cost areas of California are 
those in which the cost to the COLR to provide service is $36 or more per telephone line. 

California Lifeline 92 
91F There are two ways to qualify for the California LifeLine Program. You may qualify for California 

LifeLine via Program-Based OR Income-Based. 
Program-Based Qualification Method: 
You can qualify for California LifeLine if you or another person in your household is enrolled in any one 
of these qualifying public assistance programs: 

• Medicaid/Medi-Cal 

• Low Income Home Energy Assistance Program (LIHEAP) 

• Supplemental Security Income (SSI) 

• Federal Public Housing Assistance or Section 8 

• CalFresh, Food Stamps or Supplemental Nutrition Assistance Program (SNAP) 

• Women, Infants and Children Program (WIC) 

• National School Lunch Program (NSL) 

• Temporary Assistance for Needy Families (TANF) 
a) California Work Opportunity and Responsibility to Kids (CalWORKs) 
b) Stanislaus County Work Opportunity and Responsibility to Kids (StanWORKs) 
c) Welfare-to-Work (WTW) 

 
 

91   https://www.cpuc.ca.gov/industries-and-topics/internet-and-phone/california-high-cost-fund-b 
92 https://www.cpuc.ca.gov/consumer-support/financial-assistance-savings-and-discounts/lifeline/california-lifeline-eligibility#qualify 

https://www.cpuc.ca.gov/industries-and-topics/internet-and-phone/california-high-cost-fund-b
https://www.cpuc.ca.gov/consumer-support/financial-assistance-savings-and-discounts/lifeline/california-lifeline-eligibility#qualify
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 d) Greater Avenues for Independence (GAIN) 

• Tribal TANF 

• Bureau of Indian Affairs General Assistance 

• Head Start Income Eligible (Tribal Only) 

• Food Distribution Program on Indian Reservations 

• Federal Veterans and Survivors Pension Benefit Program 
Income-Based Qualification Method: 
You can qualify for California LifeLine if your household's total annual gross income is at or less than 
these annual income limits: 

 
13 BHousehold Size Annual Income Limits  

1-2 $28,500 

3 $33,100 

4 $40,300 

Each Additional Member $7,200 

Effective June 1, 2021 to May 31, 2022 

California Teleconnect 
Fund 93 (edited) 

92F 

The CTF Program categorizes applicants (and participants) into seven distinct groups: 
Schools 
To qualify for the CTF Program, a public school must: 

• Provide elementary or secondary education (grades K–12). 
 
 

93 https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/communications-division/documents/california-teleconnect- 
fund/ctf_applicant_and_participant_guidebook.pdf 

http://www.cpuc.ca.gov/-/media/cpuc-website/divisions/communications-division/documents/california-teleconnect-
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 • Possess an active County District School code number from California Department of Education. 

To qualify for the CTF Program, a private school must: 

• Provide elementary or secondary education (grades K–12). 
• Possess an active County District School code number from California Department of Education. 
• Possess an annual endowment under $50 million. 
• File taxes as a nonprofit entity with the Internal Revenue Service. 

Libraries 
To qualify for the CTF Program, a library must be eligible to participate in state-based plans for funds 
under the federal Library Services and Technology Act. Eligibility for the CTF Program is further limited 
to library outlet locations, which are the locations where library services are provided to the community. 

 
Community Colleges 
To qualify for the CTF Program, a community college must be a California Community College (as 
determined by California Education Code Section 70900) and possess a Management Information System 
(MIS) code. 

 
Government Hospitals/Clinics 
Hospitals and health clinics that are owned and operated by a municipal government, county government, 
or a hospital district may qualify for the CTF Program as a Government Hospital/Clinic. Government 
Hospitals/Clinics that participate in the CTF Program must have a valid healthcare license and 
identification number from the Office of Statewide Health Planning and Development. Only locations 
that provide healthcare services to the community can participate in the CTF Program. 

 
Community-Based Organizations 
To qualify for the CTF Program, a CBO must: 

• File taxes with the Internal Revenue Service as a 501(c)(3) organization. 
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 • Offer one or more of the following Qualifying Services to individuals and/or families in the 
community: 
Educational Instruction: These services include regular, ongoing, preschool or K-12 academic 

educational or instructional programs that can also include ESL and language education, 
literacy, job training, technology instructions and information on public benefit and social 
services programs eligibility and access. Educational instruction must include the use of a 
CTF-eligible communication service by community members. 

Head Start Program: Refer to the Head Start Center Locator at 
https://eclkc.ohs.acf.hhs.gov/center-locator. 

Job Placement: These services provide community members with assistance in obtaining 
employment, including activities related to job recruiting and placement. Eligible job 
placement services must include the use of a CTF-eligible telecommunication service by 
community members. 

Job Training: These services provide community members with training or skill-building for the 
purpose of obtaining employment. Eligible Job Training Services must include the use of a 
CTF-eligible telecommunication service by community members. 

Community Lab / Technology Center: To qualify, these services must provide the community training 
and/or access to technology and advanced communication services. Eligible Community 
Technology Programs must include the use of a CTF-eligible communication service by 
community members. 

• Offer one or more Qualifying Services directly to individuals at a specific geographic location 
without charge or at a minimal fee. 

• Utilize the advanced communication service(s) that receives the CTF discount when providing 
one or more Qualifying Services. 

• Provide the community access to the advanced communication service(s) that receives the CTF 
discount. 

• Possess annual revenues less than $5 million. 

https://eclkc.ohs.acf.hhs.gov/center-locator
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 • A majority of the CBO’s board members must reside in California. 

Healthcare Community-Based Organizations 
To qualify for the CTF Program, a Healthcare CBO must: 

• File taxes with the Internal Revenue Service as a 501(c)(3) organization. 
• Offer healthcare services as their primary function directly to individuals at a specific geographic 

location. 
• Have licensed medical personnel on site providing healthcare services to individuals and/or 

families within the community. 
• Accept medical plans such as Medi-Cal, Medicare, Department of Veterans Affairs insurance, 

and/or provide services without charge or at a minimal fee. 
• Possess annual revenues less than $50 million. 
• A majority of the Healthcare CBO’s board members must reside in California. 

2-1-1 Providers 
To qualify for the CTF Program, a 2-1-1 Service Provider must: 

• Have existing authorization from the California Public Utilities Commission (via Resolution) to 
operate as a 2-1-1 Service Provider. 

• File taxes with the Internal Revenue Service as a 501(c)(3) organization. 
• Possess annual revenues less than $5 million. 

Deaf and Disabled 
Telecommunications 
Program 94 

93F 

To be eligible to receive free specialized telephone equipment through the Program, a person must: 

• Live in California 

• Have telephone service (Please note: The majority of Program equipment only functions with a 
land line.) 

 

 
94 https://ddtp.cpuc.ca.gov/faqs.aspx#Eligibility_and_Applying 

https://ddtp.cpuc.ca.gov/faqs.aspx#Eligibility_and_Applying
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95   https://www.cpuc.ca.gov/consumer-support/financial-assistance-savings-and-discounts/water-company-assistance 

8BProgram 9 BEligibility Criteria 

 • Be certified as having one or more of the following disabilities: 
o Hearing 
o Vision 
o Mobility 
o Speech 
o Cognitive 

There is no age or income requirement. 

Water Customer 
Assistance Programs 
(CAPs) 95 

Income eligibility for ESA participation is set at 200% or less of Federal Poverty Guidelines. 

 

https://www.cpuc.ca.gov/consumer-support/financial-assistance-savings-and-discounts/water-company-assistance
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Additional Definitions in State Government 
 

Term Definition 

Socially Disadvantaged 
Farmers 96 

95F 

A farmer or rancher who is a member of a socially disadvantaged group. A “socially disadvantaged 
group” means a group whose members have been subjected to racial, ethnic, or gender discrimination. 
These groups include the following: 

• African Americans 

• American Indians 

• Alaskan Natives 

• Hispanics 

• Asian Americans 

• Native Hawaiians and Pacific Islanders 

• Female farmers and ranchers of color 

Disadvantaged 
Unincorporated 
Communities (DUCs) 97 

96F 

Defined as an area of inhabited territory located within an unincorporated area of a County in which the 
annual median household income is less than 80 percent of the statewide median household income. State 
law considers an area with 12 or more registered voters to be an inhabited territory. 

 
 
 
 
 
 
 
 
 

96 AB 1348 - https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201720180AB1348 
97 SB 244 - https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201120120SB244 

https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201720180AB1348
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201120120SB244
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Term Definition 

Under-resourced 
Communities 98 

97F 

“Under-resourced community” is identified pursuant to one, some, or all of the following sections of the 
Health and Safety Code: 

• Section 39711, which reads, “The California Environmental Protection Agency shall identify 
disadvantaged communities … [that] may include, but are not limited to, either of the following: 
(1) Areas disproportionately affected by environmental pollution and other hazards that can lead 
to negative public health effects, exposure, or environmental degradation. (2) Areas with 
concentrations of people that are of low income, high unemployment, low levels of 
homeownership, high rent burden, sensitive populations, or low levels of educational attainment. 

• Subdivision (d) of Section 39713 of the Health and Safety Code, which reads, “(1) ‘Low-income 
households are those with household incomes at or below 80 percent of the statewide median 
income or with household incomes at or below the threshold designated as low income by the 
Department of Housing and Community Development's list of state income limits adopted 
pursuant to Section 50093. (2) ‘Low-income communities’ are census tracts with median 
household incomes at or below 80 percent of the statewide median income or with median 
household incomes at or below the threshold designated as low income by the Department of 
Housing and Community Development's list of state income limits adopted pursuant to Section 
50093. 

• Subdivision (g) of Section 75005, which reads, “’Disadvantaged community’ means a community 
with a median household income less than 80% of the statewide average. ‘Severely disadvantaged 
community’ means a community with a median household income less than 60% of the statewide 
average.” 

 
 
 
 
 
 
 

 
98 SB 1072 - https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201720180SB1072 

https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201720180SB1072
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Term Definition 

AB 1550 Priority 
Populations 99 

98F 

Certain populations are especially vulnerable to the impacts of climate change. At least 35 percent of 
California Climate Investments 100 must benefit these populations, which include disadvantaged 

99F 

communities, low-income communities, and low-income households, also known as “priority 
populations.” 
Disadvantaged communities are identified by the California Environmental Protection Agency (CalEPA) 
as the top 25% most impacted census tracts in CalEnviroScreen 3.0 - a screening tool used to help 
identify communities disproportionally burdened by multiple sources of pollution and with population 
characteristics that make them more sensitive to pollution. 

Low-income communities and households are defined as the census tracts and households, respectively, 
that are either at or below 80 percent of the statewide median income, or at or below the threshold 
designated as low-income by the California Department of Housing and Community Development's 
(HCD) 2016 State Income Limits. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

99  https://ww2.arb.ca.gov/sites/default/files/auction-proceeds/communityinvestments.htm 
100 https://www.caclimateinvestments.ca.gov/ 

http://www.caclimateinvestments.ca.gov/
http://www.caclimateinvestments.ca.gov/
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Appendix D: 
Select Case Studies of ESJ in 
CPUC Proceedings 
The below case studies represent examples of how the ESJ Action Plan can be incorporated into 
proceeding rulings and resolutions. These highlighted examples are not an exhaustive list and only 
represent a handful of cases where the ESJ Action Plan has been cited in CPUC proceedings. 
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Communications 

 
ORDER INSTITUTING RULEMAKING REGARDING BROADBAND 

INFRASTRUCTURE DEPLOYMENT AND TO SUPPORT SERVICE PROVIDERS IN 
THE STATE OF CALIFORNIA. 

 
 

Rulemaking 20-09-001 

Comments Requested 

Parties are asked to comment on the following questions: 

1. Are the inputs and assumptions of the studies 101 discussed above accurate? How could one 
improve these studies? 

2. Do the findings of these studies provide evidence of a systemic problem in California? 

3. Do these studies indicate discrimination based on race, socioeconomic status or otherwise, and, if 
yes, what are the societal implications? 

4. If the Commission were to undertake an investigation into whether ISPs are not serving certain 
communities or neighborhoods within their service or franchise areas, a practice generally referred 
to as redlining, how should the Commission conduct that investigation? What data should the 
Commission rely on for its investigation? 

5. Historically, redlining has meant that some neighborhoods, generally with affluent, white 
residents, have access to a particular service while poorer residents do not. How should the 
Commission define redlining? In the context of broadband Internet service, should Internet speeds 
offered to residents be taken into consideration? 

6. Does the table in Section 3 of this ruling indicate redlining or some other form of systemic issue? 
It appears to indicate that poorer communities are more likely to be unserved, and wealthier 
communities are more likely to be served. Is this analysis accurate? Please explain why it is or is not 
accurate. 

7. Are there other studies or analysis that parties wish to submit for the record in this proceeding? 
 
 
 
 

101 On the Wrong Side of the Digital Divide, released in June 2020 by the Greenlining Institute; 
AT&T’s Digital Redlining: Leaving Communities Behind for Profit, released in October 2020 by the Communications Workers 
of America (CWA) and the National Digital Inclusion Alliance (NDIA); 
Who gets access to Fast Broadband? Evidence from Los Angeles County 2014-17, released in October 2019 by USC Annenberg 
Research Network for International Communication (ARNIC) and the USC Price Spatial Analysis Lab (SLAB) 
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Energy 

 
DECISION ON LARGE INVESTOR-OWNED UTILITIES’ AND MARIN CLEAN 

ENERGY’S CALIFORNIA ALTERNATE RATES FOR ENERGY (CARE), ENERGY 
SAVINGS ASSISTANCE (ESA), AND FAMILY ELECTRIC RATE ASSISTANCE (FERA) 

PROGRAM APPLICATIONS FOR PROGRAM YEARS 2021-2026 

Decision 21-06-015 

9. Environmental and Social Justice 

9.1. Background 

On February 21, 2019, the Commission adopted the Environmental and Social Justice (ESJ) Action 
Plan1052 which serves to expand public inclusion in Commission decision-making and improve 
services to targeted communities in California, specifically communities of color and/ or low- 
income communities. The ESJ Action Plan defines environmental and social justice as: 

Environmental and social justice seeks to come to terms with, and remedy, a history of unfair 
treatment of communities, predominantly communities of people of color and/or low-income 
residents. These communities have been subjected to disproportionate impacts from one or more 
environmental hazards, socioeconomic burdens, or both. 

The overall goals identified by the ESJ action plans include: 

• Goal 1: Consistently integrate equity and access considerations throughout CPUC proceedings 
and other efforts. 

• Goal 2: Increase investment in clean energy resources to benefit ESJ communities, especially to 
improve local air quality and public health. 

• Goal 3: Strive to improve access to high-quality water, communications, and transportation 
services for ESJ communities. 

• Goal 4: Increase climate resiliency in ESJ communities. 

• Goal 5: Enhance outreach and public participation opportunities for ESJ communities to 
meaningfully participate in the CPUC’s decision-making process and benefit from CPUC 
programs. 

• Goal 6: Enhance enforcement to ensure safety and consumer protection for ESJ communities. 

• Goal 7: Promote economic and workforce development opportunities in ESJ communities. 

• Goal 8: Improve training and staff development related to ESJ issues within the CPUC’s 
jurisdiction. 
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• Goal 9: Monitor the CPUC’s ESJ efforts to evaluate how they are achieving their objectives. 

ESJ communities are also identified as those where residents are predominantly communities of 
color or low income, underrepresented in the policy setting or decision-making process, subject to a 
disproportionate impact from one or more environmental hazards, and likely to experience disparate 
implementation of environmental regulations and socio-economic investments in their communities. 
On the ground, these targeted communities typically include but are not limited to, DACs, all Tribal 
lands, and low-income households and census tracts. 

9.2. Incorporating ESJ Goals and Efforts into CARE and ESA 

As CARE and ESA program eligibility is set at or below 200 percent of FPG, most if not all, ESA 
and CARE participants are part of an ESJ community. Through this proceeding, we prioritize 
actions that improve local air quality, benefit public health, increase climate resiliency and provide 
economic benefits within the ESJ communities. This decision makes great strides in prioritizing ESJ 
issues and takes actions that advance equity and policies for ESJ communities. Below we outline the 
efforts directed in this decision that specifically address and further the goals of the Action Plan. 

• Requiring that all working groups, (who are tasked with final design and delivery of the 
program), include representation specifically from community-based organizations, consumer 
protection/advocates, and other special interest groups, which includes members or 
representatives from ESJ communities; Furthers Goals 1, 5. 

• Requiring the IOUs to hold annual public meetings to discuss program progress with 
community members; Furthers Goal 5. 

• Requiring the consideration of the development of a UAS that would provide low-income 
customers various registration pathways into multiple affordable programs (including clean 
energy programs), easing the enrollment process and decreasing barriers to participation; 
Furthers Goals 1, 2, 5. 

• Recommending IOU engagement and collaboration with CARB and GRID Alternatives on the 
Access Clean California tool, which would provide a single application connecting residents with 
the state’s clean energy and transportation equity programs; Furthers Goals 1, 2, 3, 5. 

• Prioritizing the below customer segments for outreach, education, and treatment which are 
inclusive of ESJ community members; Furthers Goal 1. 

 

By Financials By Location By Health Condition 

CARE DAC Medical Baseline 

Disconnected Rural Respiratory 

Arrearages Tribal Disabled 

High usage PSPS Zone  
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By Financials By Location By Health Condition 

High energy burden Wildfire Zone  

SEVI Climate Zone  

Affordability Ratio CARB communities  

 
 
• Approving advanced treatment offerings, and investment, for specific customer segments which 

are inclusive of ESJ community members; Furthers Goals 1, 2, 4. 

• Requiring the IOUs to track ESA treatment levels and efforts within specific customer segments 
in their reporting to the Commission; Furthers Goals 1, 9. 

• Approving funding agreements to those point persons in Tribal communities that assist with 
outreach for ESA, FERA and CARE; Furthers Goals 1, 5. 

• Requiring the IOUs to extend and encourage participation of the CARE/FERA capitation 
program in Tribal communities; Furthers Goals 1, 5. 

• Leveraging with LifeLine, CETF and water utilities, which include co-promotion and marketing 
efforts, co-funding of water measures, and data sharing and customer referrals with LifeLine and 
water utilities; Furthers Goal 3. 

• Approving a Building Electrification pilot that will offer high usage, income-qualified single- 
family households in DACs electrification measures at no cost; Furthers Goals 1, 2, 4. 

• Approving a Clean Energy Homes pilot that will provide incentives for low-income housing 
developers to incorporate electrification into the designs of new construction, with a goal to 
reduce energy bills for the low-income customer, reduce GHG emissions associated with 
burning fossil fuels, and ease participation in customer programs; Furthers Goals 1, 2, 4. 

• Requiring the IOUs to ensure additional workforce development opportunities and hiring within 
local communities, specifically in DACs (via IOU partnerships with the California Workforce 
Development Board’s Energy and Climate Jobs Initiative, community colleges, and 
organizations providing services in DACs); Furthers Goal 7. 

• Requiring the IOUs to track ESA workforce, education, and training efforts in their annual 
reporting to the Commission; Furthers Goals 7, 9. 

We are confident that the objectives and actions taken here are necessary and will advance the 
Commission towards the state’s equity goals. 
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Rail Safety 

 
APPLICATION OF THE CALIFORNIA HIGH-SPEED RAIL AUTHORITY FOR 
APPROVAL TO CONSTRUCT THREE NEW GRADE SEPARATED CROSSINGS 

OVER THE PROPOSED HIGH-SPEED RAIL TRACKS OPERATED BY CALIFORNIA 
HIGH-SPEED RAIL AUTHORITY AT EXCELSIOR AVENUE (MP 218.83), FLINT 

AVENUE (MP 220.86), AND FARGO AVENUE (MP 221.88) LOCATED IN THE 
COUNTY OF KINGS, STATE OF CALIFORNIA. 

Decision 21-01-007 

Alignment with the Commission’s Environmental and Social Justice Action Plan 

In February 2019, the Commission adopted its Environmental and Social Justice (ESJ) Action Plan 
as a comprehensive strategy and framework for addressing ESJ issues in each proceeding. 

The Final EIR/EIS identifies several impacts that were considered when choosing the route for the 
Fresno-Bakersfield CHSTS Project, especially in the rural areas that will be affected by the three 
crossings proposed in A.20-08-015. CHSRA and FRA worked with local, state, and federal officials 
and stakeholders to identify a route intended to follow existing railway corridors, to minimize 
relocation impacts and better align with current and planned land uses along the project corridor. 

The route, including the three crossings proposed in A.20-08-015, was also designed to ensure 
agricultural producers in the San Joaquin Valley still have access to railroad service necessary to 
efficiently move their goods to market. 

Here, CHSRA has coordinated with tribal communities and stakeholders in the regions impacted by 
the project, and access to a high-speed rail option through the San Joaquin Valley would not only 
provide cleaner transportation options to residents but could improve ambient air quality by 
reducing the number of personal vehicle trips through the region. 

Upon review of the Application and the record of this proceeding, including the Final EIR/EIS, we 
find that the three grade-separated crossings proposed in this Application align with the 
Commission’s ESJ Action Plan. CHSRA is encouraged to hire local contractors and conduct public 
outreach about temporary street closures in multiple languages when constructing the three 
crossings proposed in A.20-08-015. 



C P UC E N V I R O N M E N T A L & S O C I A L J US T I C E A C T I O N P L A N 

C A L I F O R N I A P UB L I C UT I L I T I E S C O M M I S S I O N 100 

 

 

 
 
 

Transportation 

DECISION AUTHORIZING DEPLOYMENT OF DRIVERED AND DRIVERLESS 
AUTONOMOUS VEHICLE PASSENGER SERVICE 

Decision 20-11-046 

4.9. Goal: Equity and Environmental Justice 

The December 19, 2019 Ruling asked how the Commission should incorporate equity and 
environmental justice into its program goals. 

4.9.1. Comments 

Multiple parties emphasize the importance of ensuring the benefits of AV passenger service are 
available to all of California’s communities including disadvantaged and low-income communities. 
They reference state law, the Commission’s Environmental and Social Justice Action Plan (ESJ 
Action Plan), and basic principles of equity. 

SFMTA and SFCTA along with LADOT argue that, unless the Commission adopts environmental 
justice goals, profit-driven business models may leave disadvantaged communities behind. UC Davis 
and LADOT emphasize that even though disadvantaged communities are the communities that 
could benefit most from improved transportation options, they are the most likely to suffer 
environmental consequences from transportation operations. Sierra Club agrees. 

SFMTA and SFCTA note that the Commission has adopted an ESJ Action Plan that establishes 
several objectives related to transportation. In the ESJ Action Plan, the Commission states its intent 
to “promote equitable transportation services regulated by the CPUC; encourage greater utilization 
of Zero Emission Vehicles (ZEVs) by TNCs within ESJ communities, with a focus on communities 
that have been underserved by existing transportation options; and encourage that autonomous 
vehicles be available in disadvantaged communities. 

Accordingly, SFMTA and SFCTA propose the goal that “AV Passenger Service should prevent 
negative impacts on disadvantaged communities and improve transportation options for all, giving 
priority to disadvantaged communities with unmet transportation needs.” SANDAG and SFO 
support this goal. 

While Waymo argues that it is too early to set prescriptive equity goals, they assert that authorizing 
fare collection encourages companies to expand their service more broadly, including to low-income 
communities. Waymo gives the example of a partnership they formed with a transit agency in 
Arizona to provide first- and last-mile service to groups underserved by public transit. 

4.9.2. Discussion 

The Commission adopts the equity goal to “Improve transportation options for all, particularly for 
disadvantaged and low-income communities.” The environmental justice goal is addressed by 
ensuring that disadvantaged communities have preferential access to the greenhouse gas and air 
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quality benefits of AVs. The latter goal is addressed more fully in the following section on 
“Environmental and Climate Impacts.” 

Parties are correct to highlight that the Commission already recognizes the many burdens faced by 
DACs including a lack of access to transit options and a disproportionate share of the 
environmental and health burdens caused by transportation services like particulate emissions from 
passenger vehicles. As noted in Goal #2 of the ESJ Action Plan, the Commission aims to improve 
the local air quality (i.e., criteria pollutants and air toxics) and public health in disadvantaged 
communities. AVs may be an important service to reduce these burdens. 

The Commission will collect data to evaluate progress toward this goal including the census tracts in 
which trips begin and end; the volume and frequency of shared rides in each neighborhood; and 
narrative descriptions of each permit holder’s outreach activities. These data are discussed in more 
depth in [Section #] of this Decision. 

As discussed above, it is too soon for the Commission to set uniform equity targets. Companies will 
operate under different business models and at different scales. Some companies have stated they 
intend to provide broad market ride hailing services while other companies focus exclusively on 
shuttle services for single communities. As the market matures, the Commission can reconsider if 
and when to impose uniform equity targets. 

4.15. Data Reporting Requirements: Equity and Environmental Justice 

4.15.1. Comments 

Party comments about the data necessary to evaluate the impacts of AV service on equity and 
environmental justice are largely covered in 4.12 on “AV Operations.” 

Relevant excerpts: 

“Greenlining, SFO, SFMTA and SFCTA, MTC, Sierra Club, and UC Davis all argue that the 
Commission should expand its data collection to include detailed information about AV operations 
including the location of pick-ups and drop-offs or at least whether the pick-up or drop-off site is 
located in a Disadvantaged Community.” 

“Multiple parties highlight the benefits of collecting location data to understand the impacts of AVs’ 
operations on the environment, equity, and traffic patterns. As Greenlining and Sierra Club note, 
location data can be used to determine the level of service and the comparative environmental 
impact of AVs on DACs.” 

4.15.2. Discussion 

As discussed in 4.12, the Commission requires companies to include in their quarterly program 
reports information about the pick-up and drop-off locations of each trip, and the fuel type of the 
vehicle for each trip. This enables stakeholders to compare service to neighborhoods in 
disadvantaged communities vs neighborhoods outside disadvantaged communities. This provides 
information about the equity of service as well the trips’ environmental impacts. 
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Water 

 
GOLDEN STATE WATER COMPANY. ORDER AUTHORIZING GOLDEN STATE 
WATER COMPANY TO ACQUIRE ROBBINS WATER SYSTEM FROM SUTTER 

COUNTY WATER WORKS DISTRICT NO. 1. 

Resolution W-5237 

This Resolution addresses Goals #1 and #3 of the ESJ Action Plan, “Consistently integrate equity 
and access considerations throughout Commission regulatory activities,” and “Strive to improve 
access to high-quality water, communications, and transportation services for ESJ communities.” 

The Commission recognizes that some populations in California such as those served by Robbins, 
face higher barriers in accessing safe and affordable utility services. The ESJ Action Plan tasks the 
Commission with the responsibility to serve Californians in a way that helps address these inequities. 
The Resolution for the acquisition of Sutter County’s Robbins Water System by Golden State 
created a pathway to provide safe and reliable water service for the Robbins community that 
currently does not have access to high-quality water with the previously mentioned water quality 
issues related to arsenic, TDS, chloride, and specific conductance. 

Robbins is classified as a disadvantaged community as defined by Health and Safety Code Section 
116275, subd. (aa). The California Communities Environmental Health Screening Tool, Version 3 
(CalEnviroScreen 3.0) provided by the California Environmental Protection Agency, identifies 
disadvantaged communities by collecting multiple metrics and outputting a single value at the census 
tract scale. CalEnviroScreen 3.0 ranks Robbins in the 65-70th percentile of the highest scoring 
census tracts statewide, the census tract notably falls into the 98th percentile for Impaired Water, and 
in the 91st percentile for Groundwater Threats. The acquisition provided direct relief to residents of 
Robbins, who experienced disproportionately poor water quality. 
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Language Access and Partnership with Community Based 
Organizations 

 
DECISION ON COMMUNITY AWARENESS AND PUBLIC OUTREACH BEFORE, 

DURING AND AFTER A WILDFIRE, AND EXPLAINING NEXT STEPS FOR 
OTHER PHASE 2 ISSUES 

Decision 20-03-004 

3.3. Discussion 

3.3.1. In Language Requirements 

Communication before, during and after a wildfire may be a life-or-death matter. The diversity of 
California’s population and the vast number of languages spoken here is part of what makes the 
state strong, vibrant, tolerant, and forward-looking. We should honor and support all residents of 
the state, especially when dealing with public safety and catastrophic risk. However, people cannot 
act on outreach they cannot understand; public safety requires that outreach actually reach the 
intended audience. Outreach that is not in-language simply will not be effective in protecting all 
California residents. 

Therefore, the Commission will require each of the IOU and SMJU respondents in this proceeding 
to communicate before, during and after a wildfire with community residents, businesses, state and 
local first responders, and CBOs in all languages that are prevalent in their service territories. 
Prevalent means that 1,000 or more people speak the language in an IOU's or SMJU's territory. 
Further, nothing in this decision limits an IOU or SMJU from communicating in a language that is 
not prevalent. 

The communication methods need not all be the same, because different communities may get their 
information in different ways. However, all IOUs and SMJUs, at a minimum, should consider using 
radio, broadcast, cable, and print earned and unearned media, shareable video or audio content, 
door-to-door contact, social media and websites, texting, and other communications-based methods 
such as live phone calls, emergency alerts, emails, or prerecorded messages to communicate with 
their customers in language. 

To identify prevalent languages, the IOUs and SMJUs shall use U.S. Census data, where available, to 
determine prevalent languages in their service territories, as well as the data sources suggested by 
CEJA: “California Complete Count,” “Hard to Count” data, and the American Community Survey 
(ACS) tabulated and untabulated data as a screening tool to identify where English-limited 
individuals are likely to be in their service territory. They should also use lessons from the San 
Joaquin Valley proceeding, R.15-03-010 to inform them on appropriate language outreach. CEJA 
shall forward relevant information from that proceeding to the IOUs and SMJUs no later than 30 
days after issuance of this decision. 
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In addition to census analysis, the IOUs and SMJUs should include data based on prior experience 
and information from CBOs, community representatives and leaders (i.e., identifying key sites like a 
migrant housing site or mobile home park). To the extent the IOUs' and SMJUs' own customer data 
reveals language usage or preference, they shall also utilize customer information data to determine 
language prevalence. 

IOUs and SMJUs shall, to the maximum extent, use their existing CBO networks, and partner with 
new CBOs where they do not have existing relationships with a specific language minority 
community. Some principles that should guide CBO relationships are the following: 

• Ensure partnerships, particularly with community partners, are resourced and include a clear 
Memorandum of Understanding to articulate roles, responsibilities, and activities. This should 
include outreach and translation needs. 

• Consider strategies such as phone trees to help quickly disseminate information across trusted 
sources. 

• Create a team of cross-sector partners, with a designated coordinator, to be able to work across 
purposes, share feedback, and steer the effort. 

• Include methods and strategies for information sharing and dealing with confidentiality between 
partner organizations (both CBO and government). 

The IOUs and SMJUs should consider the following community partnerships in developing and 
carrying out community outreach: 

• Community Organization Partnerships: 

» Churches, schools, non-profits, medical clinics and hospitals, social service providers, legal 
services, and small businesses. 

• Local Government Partnerships: 

» Emergency services, public health departments, other service providers, and first responders. 

The IOUs and SMJUs shall take input from parties to this proceeding in a meet and confer format 
to ensure they are reaching the appropriate CBOs. They need not communicate their meet and 
confer process to the Commission unless there are problems or concerns. In the event of problems 
or concerns, the parties shall first contact and work with Monica.Palmeira@cpuc.ca.gov (the 
September 2019 workshop moderator), or such other contact person the Commission shall later 
designate, and s/he will determine whether to involve the ALJ and other parties to the proceeding. 

The IOUs and SMJUs shall also reach out to the telecommunications, water, and transportation 
utilities in their territory in order to partner with language access services and CBO relationships 
those utilities may have. Further, they shall gather – with the assistance of the parties to this 
proceeding – information on available governmental and non-governmental communications 

mailto:Monica.Palmeira@cpuc.ca.gov
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before, during and after a wildfire and coordinate their efforts with those communications to the 
maximum extent possible. 

The IOUs’ and SMJUs’ communications methods shall accommodate language minorities without a 
common written language, as well as the indigenous languages Mixteco and Zapoteco. At the 
workshop, it appeared Triqui use is rare, but if it meets the definition of prevalence, the IOUs and 
SMJUs should also use Triqui. 

In summary, the IOUs and SMJUs shall be prepared to conduct the outreach before, during and 
after a wildfire in time for the 2020 wildfire season. 
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Metrics for Utility Outreach & Engagement Activities 

 
DECISION ON COMMUNITY AWARENESS AND PUBLIC OUTREACH BEFORE, 

DURING AND AFTER A WILDFIRE, AND EXPLAINING NEXT STEPS FOR 
OTHER PHASE 2 ISSUES 

Decision 20-03-004 

3.3.2. Surveys and Metrics to Determine Effectiveness of Outreach 

Public safety requires that the IOUs and SMJUs survey the communities where they conduct 
outreach and use other metrics to determine that they are using effective methods. Several parties 
have commented – both in this Phase and in Phase 1 – that community meetings, conference calls 
or other group events the IOUs hold may not adequately inform communities about wildfire risk. 

No later than May 30, 2020, the IOUs and SMJUs shall prepare, file, and serve the results of an 
independent survey that assesses the effectiveness of their community outreach in 2019 pursuant to 
Public Utilities Code Section 8386(c)(16)(B). For the 2020 wildfire season, the survey results are due 
no later than December 31, 2020. At a minimum, the IOUs and SMJUs shall: 

• Ask communities and individuals to which the IOU or SMJU has conducted outreach if the 
outreach was effective in helping them before, during and after a wildfire. 

• Provide survey responses categorized by type of outreach – e.g., community meetings, over the 
air broadcast information, social media, print media, etc. – so that there is data in the proceeding 
showing what outreach is most effective that the Commission and stakeholders may use to 
direct future outreach. 

• File and serve any existing survey results that assess the effectiveness of outreach before, during 
and after a wildfire conducted since the passage of SB 901. 

Prior to conducting either survey, the IOUs and SMJUs, alone or in combination, shall gather input 
from the parties to this proceeding on appropriate survey questions and methodology through a 
meet and confer process that is open to all parties. This meet and confer process shall conclude no 
later than 30 days before the surveys are conducted. 

In addition to surveys, the IOUs and SMJUs should use metrics to determine the reach of their 
efforts. One set of metrics should be quantitative in nature, and include data related to web site 
visits, click rates, conversions, in-person meetings, radio spots, number of partners, number of 
customers reached, customer acknowledging information, read receipts, video shares, and other 
quantitative measurement. 

Another set of metrics should document comprehension, especially after a significant wildfire event. 
Such metrics can be more qualitative in nature and include metrics collected from surveys and post- 
event interviews/sessions with stakeholders and partners. Metrics should capture satisfaction with 
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outreach and engagement from utility, understanding of information and whether communities or 
individuals feel equipped to act, and whether communities or individuals feel connected to resources 
they may call upon before, during and after a wildfire. Potential avenues for collecting this 
information include debriefs with partners to discuss what could be improved, public listening 
sessions to discuss what could be improved, and customer surveys to understand what could be 
improved. 
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Workforce Development 

 
DECISION SETTING NEAR-TERM PRIORITIES FOR TRANSPORTATION 

ELECTRIFICATION INVESTMENTS BY THE ELECTRICAL 
CORPORATIONS 

Decision 21-07-028 
 
 

4.3.1. Equity and Environmental Justice Requirements for Near-Term Priority Program 
Proposals 

• Further the principles of economic equity and promote access to high quality jobs for residents 
of underserved communities. The IOUs should articulate how each project incorporates any of 
the following priority provisions: 

» Job quality measures, such as wage and benefit standards and responsible 
contractor standards; 

» Job access measures, such as targeted hire requirements as well as specified targets 
for residents of underserved communities; 

» Comprehensive project agreements that address both job quality and job access, such 
as application of the Skilled & Trained Workforce requirement, and use of Community 
Workforce Agreements for large-scale TE projects; 

» Funding directed to training partnerships that are guided in their programming to 
ensure that investments in training are connected to and result in placement in high- 
quality jobs. 
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MEMORANDUM OF UNDERSTANDING 
BETWEEN THE CALIFORNIA PUBLIC UTILITIES COMMISSION AND THE 

CALIFORNIA WORKFORCE DEVELOPMENT BOARD ON 
WORKFORCE DEVELOPMENT FOR ENVIRONMENTAL AND SOCIAL JUSTICE 

 
 

PURPOSE 
 

Pursuant to the California Public Utilities Commission’s (CPUC) Environmental and 
Social Justice Action Plan (ESJ Action Plan), as well as directives in Governor 
Newsom’s Executive Orders N-79-20 (EO N-79-20)1 and N-19-19 (EO N-19-19)2, 
the CPUC and California Workforce Development Board (CWDB) (collectively 
the Parties) enter into this Memorandum of Understanding (MOU) to coordinate 
economic and workforce development planning, analysis, and implementation 
activities. 

 
The purpose of this agreement is to draw upon the expertise of the CWDB to 
ensure the state has the workforce and industry-based training partnerships 
necessary to meet its clean energy and clean transportation goals, while 
building pathways into the middle class and beyond for Californians who have 
been historically excluded from opportunity or shouldered a disproportionate 
share of climate and environmental costs. 

 
The scope of this agreement includes advice and recommendations to ensure 
CPUC policies and regulated programs create or support high-quality jobs in the 
energy and transportation sectors and expand access to those jobs for priority 
populations through high-quality education and training. 

 
BACKGROUND 

 
On October 7, 2015, Governor Brown signed the Clean Energy and Pollution 
Reduction Act of 2015 (SB 350). SB 350 established new energy efficiency and 
renewable electricity targets to support California’s climate goal of reducing 
greenhouse gas emissions to 40 percent below 1990 levels by 2030. In addition, 

 
 

1 Executive Order N-79-20, September 2020: https://www.gov.ca.gov/wp-content/uploads/2020/09/9.23.20- 
EO-N-79-20-Climate.pdf 
2 Executive Order N-19-19, September 2019: https://www.gov.ca.gov/wp-content/uploads/2019/09/9.20.19- 
Climate-EO-N-19-19.pdf 

http://www.gov.ca.gov/wp-content/uploads/2020/09/9.23.20-
http://www.gov.ca.gov/wp-content/uploads/2019/09/9.20.19-


 

 

SB 350 directed the California Energy Commission (CEC) and the California Air 
Resources Board (CARB) to, among other things, study and provide 
recommendations on barriers for low-income customers to energy efficiency 
and weatherization investments as well as clean transportation and mobility 
investments, including those in disadvantaged communities. 

 
On December 2016, the CEC published the SB 350 Low-Income Barriers Study, 
Part A- Commission Final Report: Overcoming Barriers to Energy Efficiency and 
Renewables for Low-Income Customers and Small Business Contracting 
Opportunities in Disadvantaged Communities (Study A).3 Study A recommends 
promoting well-paying clean energy job opportunities for residents in 
disadvantaged and low-income communities by creating opportunities to 
“collaborate with state labor agencies such as the California Labor & Workforce 
Development Agency, the California Workforce Development Board, and the 
Employment Development Department on targeted workforce training and job 
placement initiatives to create strategies that drive clean energy job 
opportunities in low-income and disadvantaged communities.” (Study A, 77.) 

 
In February 2018, CARB published the SB 350 Low-Income Barriers Study, Part B- 
Overcoming Barriers to Clean Transportation Access for Low-Income Residents 
(Study B).4 Study B recommends maximizing economic opportunities and 
benefits for low-income residents from investments in clean transportation and 
mobility options by expanding workforce training and development. This 
includes the CWDB taking a lead role, in partnership with other state and local 
public agencies, to expand opportunities and create connections “for good 
quality clean transportation jobs in low-income and disadvantaged 
communities” as well as to expand access to workforce development programs 
to “support clean transportation jobs and workforce development in low- 
income and disadvantaged communities, especially for youth.” (Study B, 54-55.) 

 
In February 2019, the CPUC adopted the Environmental and Social Justice 
Action Plan to serve as a roadmap to expand public inclusion in Commission 
decision-making and improve services to targeted communities in California.5 

One of the core tenets of the ESJ Action Plan, Goal 7, tasks the CPUC with 
 

3 

https://assets.ctfassets.net/ntcn17ss1ow9/3SqKkJoNIvts2nYVPAOmGH/7bc56e2692769abda31a2aace7b00 
147/TN214830_20161215T184655_SB_350_LowIncome_Barriers_Study_Part_A Commission_Final_Report.pdf 
4 https://ww2.arb.ca.gov/sites/default/files/2018-08/sb350_final_guidance_document_022118.pdf 
5 www.cpuc.ca.gov/ESJActionPlan 

http://www.cpuc.ca.gov/ESJActionPlan


 

 

promoting economic and workforce development opportunities in ESJ 
communities by developing workforce development guidelines in programs 
overseen by the CPUC or CPUC regulated utilities. 

 
In September 2019, Governor Newsom signed Executive Order (EO) N-19-19 to 
further California’s commitment to mitigate the impacts of climate change. EO 
N-19-19 directs all aspects of state government to continue to increase efforts to 
reduce greenhouse gas emissions and mitigate the impacts of climate change 
to build a sustainable and inclusive economy. In September 2020, Governor 
Newsom signed Executive Order (EO) N-79-20 to redouble California’s efforts to 
reduce emissions from the transportation sector. EO N-79-20 directs the CPUC 
and other state agencies to accelerate the deployment of affordable fueling 
and charging infrastructure for zero-emission vehicles, and promotes the 
creation and retention of high-road, high-quality jobs in the transition to a 
carbon neutral economy. These Executive Orders reinforced the ESJ Action Plan 
goal and solidified CWDB’s commitment to collaborate with the CPUC to 
improve workforce development opportunities. 

 
In March 2020, the CWDB released California’s 2020-2023 Unified Strategic 
Workforce Development Plan (State Workforce Plan)6 featuring the CWDB’s 
vision of a high road economy which is defined by a set of goals to be achieved 
simultaneously: greater equity and mobility for workers, higher skills and 
competitiveness for employers, and long-term environmental sustainability and 
climate resilience for the state. Strategies to advance the high road vision 
through policy and programs include administering the High Road Construction 
Careers (HRCC) and High Road Training Partnerships (HRTP) workforce initiatives, 
as well as establishing partnerships between the CWDB and other state 
agencies – including the CPUC – to align California’s transition to carbon 
neutrality with the State’s high road vision. 

 
ROLES AND RESPONSIBILITIES 

 
The CPUC regulates energy utilities, telecommunications, water, railroad, rail 
transit, and passenger transportation companies’ services and utilities, protects 
consumers, safeguards the environment, and assures Californians' access to safe 
and reliable utility infrastructure and services. 

 
 

6  https://cwdb.ca.gov/plans_policies/2020-2023-state-plan-draft/ 



 

 

The CWDB oversees and continuously improves the workforce system in 
California, which encompasses a wide array of work including: policy 
development, workforce support and innovation, and performance assessment, 
measurement, and reporting. In addition to administering innovative workforce 
development programs, the CWDB works with a multitude of public and private 
organizations at the state and local levels to develop a common policy vision 
for the provision of workforce services in the state. 

 
SHARED PRIORITIES 

 
The Parties share the following priorities for effective communication and 
coordination to support workforce development policies and practices to 
implement the State’s and CPUC’S directives: 

 
1. Establish regular intervals for information sharing on both the 

management and staff levels, including a process for regular information 
flow and opportunities for joint planning and goal setting; 

2. Develop a near and long-term framework for high road economic and 
workforce policy and practice to meet the goals of the state including 
but not limited to those outlined in CPUC’s ESJ Action Plan and CDWB’s 
2020-2023 State Workforce Plan; 

3. Identify programs to examine the scope of CPUC workforce development 
efforts. Possible program areas include energy efficiency, building 
electrification, renewable energy, transportation electrification and 
vegetation management programs; 

4. Establish or advance a set of principles and practices that can guide any 
CPUC-regulated program in updating or developing California’s 
economy and workforce in a way that delivers measurable benefits for 
ESJ communities. These principles and practices should directly aid 
disadvantaged Californians by building clean energy and clean 
transportation career pipelines, while taking into consideration ratepayer 
impacts; 

5. Establish targets and analyze metrics to assess economic and workforce 
development related activities within CPUC programs and ESJ 
communities. 



 

 

CPUC RESPONSIBILITIES 
 

In order to achieve optimal results for the shared priorities, the CPUC will perform 
the activities and functions summarized below: 

 
1. CPUC will provide information and data to CWDB on workforce 

development in the energy and transportation industries regulated or 
overseen by the CPUC, which includes but is not limited to the following: 

a. Elements of current workforce development programs overseen by 
the CPUC or CPUC regulated utilities. 

b. To the extent available, background information on prior and 
current CPUC efforts to develop and implement workforce 
development requirements. 

c. Industries and occupations involved in CPUC workforce 
development efforts. 

d. Strategies used by CPUC to promote and track workforce 
development programs and outcomes. 

2. Review and analyze CWDB’s feedback to develop a standardized 
workforce development framework. 

3. Designate CPUC staff and management with relevant experience to 
support MOU activities including data and information sharing, and other 
related activities in coordination with CWDB. 

 
CWDB RESPONSIBILITIES 

 
In order to achieve optimal results for the shared priorities, the CWDB will perform 
the activities and functions summarized below: 

 
1. Provide subject matter expertise related to high road economic and 

workforce development strategies and best practices. 
2. Evaluate, analyze, and provide feedback on CPUC or CPUC regulated 

industries’ workforce development efforts. 
3. Provide recommendations on program design, standards, and 

requirements to promote high road economic workforce development 
strategies and best practices. 

4. Identify opportunities for upgrading workers’ skills and contractors’ 
competencies to perform high-quality work that meets clean energy and 
clean transportation goals. 



 

 

5. Provide recommendations related to tracking workforce development 
impacts and outcomes. 

6. Provide designated CWDB staff and management with relevant 
experience to support data and information sharing, and other related 
activities in coordination with CPUC. 

 
PROTECTION OF CONFIDENTIAL INFORMATION 

 
“Confidential Information” includes, but is not limited to, any information or data 
obtained pursuant to California Public Utilities Code section 583 and CPUC 
General Order 66-D, records exempt from public disclosure under the California 
Public Records Act (Government Code Section 6250, et seq.), Evidence Code 
section 1040, or any other applicable federal or state law, or information that is 
appropriately designated by the Parties to be exempt, prohibited, or privileged 
from disclosure by state or federal law. 

 
The Parties shall take all necessary measures to protect Confidential Information 
and, consistent with the Public Records Act and any other laws requiring 
disclosure, treat any shared Confidential Information as confidential. The Parties 
shall impose all the requirements of this MOU on all of their respective officers, 
members, employees, and agents with access to Confidential Information. Any 
Confidential Information obtained by the Parties shall only be used for purposes 
that are consistent with existing law. The Parties agree to promptly notify each 
other’s legal counsel of any public records act requests they receive seeking 
information shared or obtained pursuant to this agreement. 

 
All Confidential Information provided to the Parties pursuant to this MOU shall be 
subject to Government Code Section 6254.5, subdivision (e), which exempts 
from public disclosure under the California Public Records Act, confidential 
records that one state or local agency has provided to another state or local 
agency pursuant to an agreement that the latter will treat the disclosed records 
as confidential. The Parties agree that, as provided in Government Code 
Section 6254, subdivision (e), Confidential Information will only be shared with 
persons authorized in writing by the Executive Officer of the relevant agency (or 
by their authorized delegate), and that all information obtained by the Parties 
pursuant to this agreement will be used only for purposes that are consistent with 
existing law. 



 

 

Confidential Information provided to the other party, shall be maintained as 
confidential and shall not be released without an agreement in writing from the 
other party, unless a court of competent jurisdiction order the release of the 
Confidential Information. 

 
The Parties will make all reasonable efforts to ensure that disclosure of 
Confidential Information will not occur. In the event an inadvertent disclosure of 
Confidential Information occurs, the party making such inadvertent disclosure 
will notify the other party in writing and will make every reasonable effort to 
promptly correct the inadvertent disclosure. 
If either party receives a request to release, disclose, or access any of the 
Confidential Information (for example, pursuant to a subpoena, discovery 
request, or the California Public Records Act), the party receiving the request 
shall promptly transmit a copy of the request to the other party that originally 
generated the Confidential Information. The party who originally generated the 
Confidential Information shall assume the lead responsibility for determining the 
appropriate response required by California law, and shall consult with the other 
party during the course of reaching its determination. 

 
SCOPE 

 
This MOU is made for the sole benefit of the Parties and no other person or entity 
shall have any rights or remedies under or by reason of this MOU. Nothing in this 
MOU may be the basis of any third-party challenges or appeals. Nothing in this 
MOU creates any rights, remedies, or causes of action in any person or entity not 
party to this MOU. 

 
APPROVAL 

 
This MOU is effective upon completion of the signatures listed below. This MOU 
may be executed in counterparts. Each executed counterpart shall have the 
same force and effect as an original instrument. Taken together, the executed 
counterparts shall constitute one and the same agreement. 

 
This MOU shall not be modified except by a written agreement signed by 
authorized representatives of the Parties. The Parties shall meet and coordinate 
on issues pertaining to the effectiveness and validity of this MOU on an annual 
basis, or as mutually agreed upon by the Parties. Any determination that a 



 

 

provision in this MOU is invalid does not invalidate any other provision of this MOU 
or the MOU in its entirety. 

 
This MOU shall continue unless or until either party to the MOU determines that 
the MOU should be terminated. Unless otherwise provided for by the written 
agreement of both of the Parties, unilateral termination of the MOU shall be 
effected no sooner than 60 days from the date either party provides written 
notice of its intent to terminate the MOU. Termination of this MOU shall not 
affect the obligation of the Parties to maintain the confidentiality of information 
pursuant to this MOU. 
Each party represents and warrants that it has the right, power, and authority to 
execute this MOU. Each party represents and warrants that it has given any and 
all notices, and obtained any and all consents, powers, and authorities 
necessary to permit that party, and the persons executing this MOU for the party 
to enter into this MOU. 

 
 
 
 

CALIFORNIA PUBLIC UTILITIES COMMISSION: 
 

 
RACHEL PETERSON 
Acting Executive Director 
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Introduction: 

The CA Public Utilities Commission (CPUC or Commission ) adopts this Tribal Consultation 
Policy, consistent with Executive Order B-10-11 issued by Governor Edmund G. Brown, Jr. 
on September 19, 2011). Executive Order B-10-11 declares that the State is committed to 
strengthening and sustaining effective government-to-government relationships between 
the State and the Tribes by identifying areas of mutual concern and working to develop 
partnerships and consensu  The Executive Order directs state executive agencies and 
departments to encourage communication and consultation with California Indian Tribes. 
It further directs state agencies and departments to permit elected officials and other 
representatives of tribal governments to provide meaningful input into the development of 
legislation, regulations, rules, and policies on matters that may affect tribal communities. 

 
California is home to over 170 California Native American tribes.1 Executive Order B-10-11 
applies to federally-recognized Tribes and other California Native Americans. For purposes of 
this policy, the terms tribes and tribal governments refer to elected officials and other 
representatives of federally- recognized Tribes and other California Native Americans. 

 
This policy is not intended to replace or supplant obligations mandated by federal law. It sets 
forth provisions for consultation, communication and collaboration with tribes to the extent 
that a conflict does not exist with applicable laws or regulations. This policy is not a regulation 
and it does not create, expand, limit, waive, or interpret any legal rights or obligations. 

 
Tribal Liaison: 

 

The Commissio bal Liaison will assist with implementing this policy. The Tribal Liaison is 
responsible for coordinating outreach, communication, education and other activities 
affiliated with tribal interests. The Tribal Liaison will act as a point of contact for tribal 
governments enabling participation in Commission proceedings and Commission-approved 
programs. The Tribal Liaison will facilitate CPUC leadership availability for government to 
government consultation. Alternatively, tribal governments may contact the Commission 
Public Advisor for this assistance (Email: Public.Advisor@cpuc.ca.gov or phone: (866) 849- 
8390). The Tribal Liaison and/or Public Advisor are additional resources, and tribal 
governments may continue to directly contact relevant Commission staff regarding ongoing 
issues. 

 

1 California Native American tribe means a Native American tribe located in California that is on the 
contact list maintained by the Native American Heritage Commission for the purposes of Chapter 905 of 
the Statutes of 2004. See Public Resources Code § 21073. California Native American tribes include 
both federally recognized and non- federally recognized tribes. Nothing in this policy prevents tribal 
consultation with other Native American groups demonstrating an ongoing connection to a specific 
place or cultural resource, or issue falling under the jurisdiction of the CPUC. 

mailto:Public.Advisor@cpuc.ca.gov
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Policy Goals: The goals of this policy are as follows: 

 

Recognize and respect tribal sovereignty 

Encourage and facilitate tribal government participation in CPUC 
proceedings 

Give meaningful consideration to tribal interests in issues within the 
C  

Encourage and facilitate tribal government participation in CPUC- 
approved utility programs 

Protect tribal cultural resources 

Encourage investments by tribal governments and tribal members in 
onsite renewable energy generation, energy efficiency; low carbon 
transportation and energy storage. 

 
Background Regarding CPUC Authority: 

 

The range of CPUC activities is extensive and includes regulation of privately-owned utilities, 
including gas, electric and water utilities, and oil and gas pipeline companies, and approval of 
the rates they charge to customers. The CPUC also regulates some aspects of 
telecommunication companies, and the safety of utilities, railroads, common carriers, charter 

 

rates. The CPUC implements laws that require the electric utilities to procure renewable 
electricity to reduce greenhouse gas emissions, and that require electric and gas utilities to 
offer incentives, grants or rebates for energy efficiency, installation of renewable energy or 
energy storage, and installation of electric vehicle chargers. The CPUC also implements 
programs that offer reduced rates for low income gas and electric customers (i.e., the 
California Alternative Rate for Energy (CARE) and Family Electric Rate Assistance (FERA) 

vice; subsidies for broadband services for underserved 
communities; and utility programs that provide no-cost energy efficiency upgrades to low 
income customers (the Energy Savings Assistance (ESA) Program). 

 
The CP activities may affect tribal governments in several ways, including but not limited 
to: 1) impacts on a tribe that is a utility customer at buildings and/or businesses owned or 
operated by the tribe or tribal members; 2) impacts on the affordability, availability and 
reliability of services provided to tribal members by utilities; and 3) potential impacts from 
proposed construction of utility infrastructure on or near tribal property or property containing 
tribal cultural resources. Tribes may also experience impacts from electricity outages, or de- 
energizing of power lines during hazardous weather conditions. 
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Facilitating Tribal Government Participation: 

 

1. The CPUC will encourage and facilitate tribal government participation in its 
programs and proceedings. 

 
a. Tribal governments may 

initiate participation in a proceeding or consultation with CPUC staff or 
decision-makers. If a tribe identifies a specific issue for consultation with 
the CPUC, the Tribal Liaison will identify the appropriate Commission staff 
and/or decision-makers to participate in the discussions and ensure that the 
matter receives appropriate consideration. 

 
b. The CPUC will give special consideration to tribal governments quests to 

participate in Commission proceedings. Administrative law judges and 
Commissioners are encouraged to grant a tribal governm  request to 
become a party in a proceeding, even if a request is untimely, if the 
proceeding can continue under the existing schedule, or if it is reasonable to 
modify the schedule and consistent with principles of due process. 

 
c. Commission staff will assist tribal governments in locating relevant 

information and documents that will help them participate in Commission 
proceedings and/or Commission-approved programs. If necessary, 
Commission staff will send the relevant information or documents to a tribal 
government electronically or by regular mail. 

 
d. Commissioners and their advisors will make every effort to grant tribal 

governm  requests for in person meetings with decision-makers, 
consistent with the applicable law regarding ex parte communications, and 
the equal time requirements.2 Other Commission staff will also 
accommodate tribal governm  request for in person meetings, 
whenever possible. 

 
e. When Commissioners travel to different cities for public meetings, they will 

seek to arrange separate meetings with local tribal governments, as time 
allows. 

 
f. Commission staff and Administrative Law Judges shall make efforts to 

ensure that relevant information the Commission receives from a tribal 
government is submitted into the record of a proceeding, consistent with 
the confidentiality provisions of this policy set forth below. Where a tribal 
government has submitted written comments in a proceeding, the decision 

 

 
2 Public Utilities Code § 1701.3(h)(3). 
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explain the legal, practical, or policy considerations underlying its decision. 

 
g. The Commission will make efforts to ensure that tribal governments are 

aware of Commission- managed grant programs (such as the CA Advanced 
Services Fund), and various Commission- approved utility incentive and 
subsidy programs offered by the utilities, especially those that target 
disadvantaged and/or remote communities 
offer informational materials and meetings for tribal governments on these 
various programs, if requested. 

 
h. Where feasible, Commission staff will provide assistance so that tribal 

governments and tribal members may seek to participate in (or benefit 
from) grant programs implemented by the Commission and various 
Commission-approved incentive and subsidy programs offered by the 
utilities. The CPUC Tribal Liaison will offer assistance to navigate the 
application process. 

 
2. In its role as a member of the Pacific Forest and Watershed Lands Stewardship 

Council, the Commission will encourage prioritizing donation of Pacific Gas & 
Electric Company property to tribal governments and, where possible, facilitate 
those donations. 

 
3. In the event that a tribal government believes that consultation has not met the 

standards set forth in this Policy, it may submit a written letter to the Executive 
Director of the CPUC explaining the deficiencies. Within 30 days, the Executive 
Director will either meet with the tribal government, or respond in writing, and 
will then direct any further consultation that he or she believes is appropriate. 

 
Confidentiality: 

 

The Commission recognizes that confidentiality of information regarding tribal cultural 
resources, history, traditions, religious activities and sites, and other matters is 
important to tribal governments and tribal members. 
The Commission will follow existing laws that protect confidentiality of tribal cultural 
resources (including Pub. Res. Code §§§ 5097.9, 5097.933 and 21082.3(c); Government 
Code § 6254(r) and Cal.Code Regs., tit. 14, § 15120(d)). 
The Commission will not include any information provided by a tribal government in 
environmental documents, or documents it files in proceedings, if it is deemed 
confidential by the tribal government. The tribal government shall notify the CPUC if 
any information it provides is confidential, and mark any such documents as 
confidential. 

If appropriate, the CPUC will work with tribes to enter into a non-disclosure agreement 
for documents transmitted to the CPUC that contain confidential information. 
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If confidential information regarding the presence of tribal cultural resources is relevant 
to a Commission decision, the Commission will work with the tribal government to reach 
agreement on how to proceed, in an effort to allow the decision-makers to consider the 
information, while also protecting its confidentiality. 

 
Tribal Consultation Under CEQA: 

 

For projects where the CPUC is the lead agency under CEQA, the CPUC will comply with the 
statutory requirements regarding tribal consultation enacted by AB 52 (Gatto, 2014) (Pub. 
Res. Code §§ 21080.3 et seq.). The CPUC may also consult the Gov  Office of Planning 
and Research Technical Advisory: AB 52 and Tribal Cultural Resources in CEQA (June 2017). 

 
Summary of CEQA Consultation Process: 

A tribal government may request CEQA consultation if it is traditionally and 
culturally affiliated with the geographic area of a proposed project. 
The consultation must take place prior to the release of a negative declaration, 
mitigated negative declaration, or environmental impact report. (Pub. Res. Code 

review process (see below under Timing of Consultation), the consultation will 
ed negative declaration, 

mitigated declaration, or environmental impact report. 
The consultation must address alternatives to the project, recommended 
mitigation measures, or significant effects, if requested by the tribe. (Pub. Res. 
Code § 21080.3.2(a)). 

If the agency determines that a project may cause a substantial adverse change 
to tribal cultural resources, the agency must consider mitigation measures. The 

Code 21084.3(a)). The statute describes mitigation 
measures that the agency may adopt, if feasible, to avoid or minimize the 
impacts. (Pub. Res. § 21084.3(b)). 
The consultation concludes when either 1) the parties agree on measures to 
recommend to mitigate or avoid a significant effect, if one exists, on a tribal 
cultural resource (Pub. Res. Code § 21082.3(a)), or 2) a party, acting in good faith 
and after reasonable effort, concludes that mutual agreement cannot be 
reached. (Pub. Res. Code § 21080.2.2(b)). 

 
In 2016, Appendix G of the CEQA Guidelines was amended to implement AB 52. The 
Environmental Checklist in Appendix G of the CEQA Guidelines now directs lead agencies to 
address tribal cultural resources in Question #11: Have California Native American tribes 
traditionally and culturally affiliated with the project area requested consultation pursuant to 
Public Resources Code section 20180.3? If so, has consultation begun? Appendix G of the 
Guidelines also directs the lead agency to identify whether the project would cause a 
substantial adverse change in the significance of a tribal cultural resource that is: listed or 
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eligible for listing in the California Register of Historical Resources; is listed in a local register 
of historical resources; or that is significant pursuant to the criteria in Public Resources Code § 
5024.1(c) (CEQA Guidelines, Section XVII). 

 
Advance Request for Notice of Projects: 

 

Pursuant to AB 52, a tribe may inform agencies in advance that it would like 

orm has a form letter that tribal governments may 
submit to the CPUC requesting advance notice of CEQA projects in its area. See: 
http://www.cpuc.ca.gov/tribal/. 

 
Timing of Consultation: The CPUC will follow the statutory deadlines for tribal consultation 
under CEQA, which generally require the following: 

 

When a tribe has requested notice of CEQA projects, the CPUC must provide 
written notice to that tribe of a project in its area, within 14 days of determining 
that the project application is complete. 
A tribe may request to engage in consultation within 30 days of receipt of the 
notice, and designate a lead contact person. 
The CPUC will begin the consultation process within 30 days of receipt of the 
request for consultation. 

 
O The CPUC will hold a consultation meeting at one of the CPUC offices (in 

Sacramento, San Francisco or Los Angeles) or at a tribal government office 
within 30 days. 

o If a meeting at a Commission office is not feasible for the tribal government, 
the consultation may occur at a mutually agreeable alternative location or by 
telephone. 

 
o If the tribe requests that the consultation be scheduled for a time after the 

30 day period, the CPUC will accommodate the request. 
 

The CPUC will participate in additional consultation meetings as necessary to 
address the issues and work in good faith to reach an agreement with the tribal 
government on recommendations for project modifications or mitigation 
measures. 

equest for CEQA consultation that is made more 
than 30 days after the tribe s receipt of notice, as long as there is still time for 
meaningful consultation to occur. 

http://www.cpuc.ca.gov/tribal/
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Other Situations: 

 

When a tribe has not requested advance notice of all CEQA projects from the CPUC, if the 
Commission is the lead agency, a request will be made to the Native American Heritage 
Commission to identify tribal entities interested in the project area. Commission staff will 
ensure that the identified tribal entities receive written notice of a proposed project in their 
area at the beginning of the environmental review process. The Commission will carefully 
consider all tribal government comments regarding potential impacts on tribal cultural 
resources and suggested mitigation measures. 
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I. INTRODUCTION 

A. Background 

The California Public Utilities Commission (Commission) regulates a broad 
array of entities and industries, that include privately owned electric, natural 
gas, telecommunications, water, railroad, rail transit, and passenger 
transportation entities (regulated entities). The Public Utilities Act (Public 
Utilities Code § 201 et. seq.) requires the Commission to enforce the laws 
affecting regulated entities by promptly investigating and prosecuting 
alleged violations and imposing appropriate penalties. 

The Commission considered its existing enforcement policies and practices 
when developing this Commission Enforcement Policy (Policy). Nothing in this 
policy document shall be used as the basis of a regulated entities’ defense 
to any enforcement action or as justification for any ratemaking relief, nor in 
any way relieve regulated entities of any duties and obligations they may 
have under statutory law. 

This Policy does not apply to any violation that, as of the effective date of the 
Policy, is the subject of a citation, an Order to Show Cause, an Order 
Instituting Investigation, or a referral to the Legal Division for the filing of a civil 
or criminal action. 

 
B. Policy Objectives 

The goals of the Policy are to promote maximum compliance with 
Commission rules and requirements through the adoption and application of 
consistent enforcement practices and to develop a sufficient record that 
ensures that regulated entities subject to an enforcement action receive due 
process (e.g., notice and an opportunity to be heard). The purpose of these 
goals is to ensure that regulated entities provide services and facilities to the 
public in a manner that is safe, reliable, non-discriminatory and just, and 
reasonable. The Commission intends for this Policy to promote a consistent 
approach among Commission staff1 to enforcement actions, to make 
enforcement a high priority, and to promote the Commission’s enforcement 
culture. 

 
 
 
 
 

1 As used in this Policy the term �staff� refers to division staff or such other staff as may be designated by the 
Executive Director or a Deputy Executive Director to carry out the functions involved in taking enforcement 
action. 
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The Policy provides guidance on: 

1. Achieving a consistent approach to enforcement; 

2. Enforcement actions; 

3. Settlements; and 

4. Setting penalties 

C. Policy Components 

Guiding Principles 

The Commission’s enforcement actions will be guided by a standard set of 
principles, as described in this Policy, within its jurisdictional authority for 
energy, communications, water, and transportation. 

 
Division Specific Enforcement Teams 

This Policy creates division-specific enforcement teams made up of staff 
handling enforcement work. Among other activities, staff will prioritize 
enforcement cases, recommend appropriate enforcement actions, and 
ensure that enforcement activities are monitored and documented and that 
enforcement actions are made public to the extent possible. 

 
Commission Enforcement Team 

The Policy also creates a Commission Enforcement Team made up of at least 
one enforcement liaison from each division. The enforcement liaisons shall 
meet at least quarterly to discuss enforcement matters and procedures with 
the goal of promoting consistency and efficiency throughout the 
Commission. 

 
Consistent Enforcement Actions 

To provide a consistent approach to enforcement, the Policy standardizes 
enforcement documents and procedures to the extent appropriate. 
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II. Guiding Principles 

A. Ensuring Compliance 

The Commission will strive to ensure compliance with statutes, rules, orders 
and other requirements and provide a meaningful deterrent to violations 
through its enforcement actions. 

 
B. Consistent Enforcement 

Commission enforcement actions shall be consistent, while considering the 
differences in the Commission’s statutory authority and programs for each 
particular industry. The Commission’s enforcement actions shall be 
appropriate for each type of violation and shall provide consistent treatment 
for violations that are similar in nature and have similar safety and/or 
customer protection impacts. Enforcement actions shall also require a timely 
return to compliance. 

 
C. Firm Enforcement & Meaningful Deterrence 

Enforcement actions should provide a meaningful deterrent to non- 
compliance. This requires, at a minimum, that the Commission seek 
adequate remedies, including: 

1. Refunding or depriving the economic benefit gained by the 
noncompliance; 

2. Penalties that are higher than the amounts required to be refunded or 
deprived. In setting the penalty amount, Staff shall be guided by 
statute and the factors in Appendix I, Penalty Assessment 
Methodology, which include: 

a. Severity or gravity of the offense (including physical harm, 
economic harm, harm to the regulatory process, and the 
number and scope of the violations); 

b. Conduct of the utility (including the regulated entity’s prior 
history of violations and actions to prevent, detect, disclose, and 
rectify a violation); 

c. The financial resources of the regulated entity (including the size 
of the business, need for deterrence, and constitutional 
limitations on excessive fines); 
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d. The totality of the circumstances in furtherance of the public 
interest; and 

e. The role of precedent. 
 

D. Timely Enforcement 

The Commission shall pursue timely enforcement, consistent with the needs of 
each case. 

 
E. Progressive Enforcement 

The Commission shall implement progressive enforcement. Progressive 
enforcement is an important component of consistent and firm enforcement. 
Progressive enforcement provides an escalating series of actions, beginning 
with actions such as a warning letter or notification of violation followed by 
actions that compel compliance and may result in the imposition of penalties 
or fines (e.g., the issuance of an enforcement order or filing a civil or criminal 
action). Progressive enforcement may not be an appropriate enforcement 
response when violations result from intentional or grossly negligent 
misconduct, where the impacts on ratepayers or other consumers are 
widespread, or where impacts to safety are significant. 

 
F. Transparency 

The Commission shall provide clear and consistent information about its 
enforcement actions and which entities it regulates. The Commission will 
monitor and report its enforcement actions in a publicly accessible way, 
including the extent to which regulated entities return to compliance. 

 
G. Environmental Justice and Disadvantaged Communities 

The Commission shall promote enforcement of all statutes within its 
jurisdictions in a manner that ensures the fair treatment of people of all races, 
cultures, and income levels, including minority and low-income populations 
in the state. This includes tailoring enforcement responses to address the 
needs of vulnerable and disadvantaged communities. 

 
H. Adaptive Management 

The Commission shall continuously monitor and update its enforcement tools, 
programs and authorities to ensure that they remain protective of customers, 
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ratepayers, and the environment. This includes keeping abreast of new 
markets, business practices, and consumer abuses that might necessitate 
changes to the enforcement program and authorities. The Commission will 
prioritize regular communication among divisions to identify both specific 
violations and trends. 

The Commission should address new consumer issues as they arise. In 
instances where the Commission lacks jurisdiction, the Commission will work 
proactively to identify the appropriate local, state, or federal agency that 
does have jurisdiction and will work with that agency to remedy the harm to 
consumers. 

 
I. Enforcement Prioritization 

It is the policy of the Commission that every violation should result in an 
appropriate enforcement action consistent with the priority of the violation. 
In recognition of its finite resources, the Commission shall exercise its 
enforcement discretion to prioritize enforcement actions. Enforcement 
prioritization enhances the Commission’s ability to leverage its finite 
enforcement resources and to achieve the general deterrence needed to 
encourage the regulated community to anticipate, identify, and correct 
violations. In prioritizing enforcement actions, the Commission shall consider 
the impact of violations on vulnerable and disadvantaged communities. 

 
III. Enforcement 

In carrying out the Commission’s mandate, staff may pursue different levels of 
enforcement action. In some cases, an enforcement response, such as an oral 
communication followed by a Warning Letter or Email or a Notice of Violation, 
will be enough to notify a regulated entity that staff identified an issue or 
violation that requires corrective action. Other cases may warrant a stronger 
enforcement action in lieu of, or in addition to, a warning or other initial 
enforcement response. All enforcement actions shall be designed and 
implemented to ensure that timely action is taken to avoid or correct a violation 
and return to compliance. 

 
Division Enforcement Teams 

Each division that participates in enforcement work shall establish a Division 
Enforcement Team. The Division Enforcement Team is made up of the 
managers or their delegates and an attorney[s] from the Commission’s Legal 
Division. The Division Enforcement Teams shall prioritize division cases for 
enforcement action to ensure the most efficient and effective use of available 
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resources. The Division Enforcement Teams shall meet at least quarterly to 
prioritize enforcement cases, continuously improve enforcement processes and 
procedures, and make recommendations about how to proceed with cases, 
including which enforcement action is appropriate for each case. The Division 
Enforcement Team is also responsible for tracking and publishing information 
about division cases in an enforcement database. 

 
Commission Enforcement Team 

The Commission Enforcement Team is made up of enforcement liaisons from 
each division that maintains an enforcement team and attorney(s) from the 
Commission’s Legal Division. The enforcement liaisons and attorney(s) shall 
meet at least quarterly to discuss enforcement matters of statewide concern 
with the goal of promoting consistency and efficiency throughout the divisions. 

 
A. Enforcement Actions 

Staff may pursue the following enforcement actions:2 

 
1. In Person or Telephone Communication 

 
a. Staff may, but is not required to, inform regulated entities in person 

or by telephone of violations that must be corrected. Staff may also 
orally inform regulated entities of weaknesses, safety concerns, or 
opportunities for improvement that are not violations but should be 
corrected to avoid a violation or to reduce safety risk. Staff shall 
keep a detailed written record of such oral communications with 
the regulated entity in the case file. The minimum requirements for 
documenting an oral communication with a regulated entity are: 

 
i. Date and time of the communication; 

ii. The name of the staff member[s] and the representative[s] of 
the regulated entity involved in the communication; 

iii. The violation, weakness, safety concern, or opportunity for 
improvement that was discussed; 

iv. Actions for correcting the violation or addressing the 
weakness, safety concern, or opportunity for improvement 
that were discussed, including required timeframes for 
completing such actions; 

 
 

2 Nothing in this Policy shall be construed to constrain staff or the Commission from pursuing actions that are 
otherwise authorized but are not specifically mentioned in the Policy. 
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v. The regulated entity’s response to the communication of the 
violation, weakness, safety concern, or opportunity for 
improvement; and 

vi. The evaluation of whether the response is sufficient and/or 
warrants a follow-up investigation. 

 
b. All oral communications shall be memorialized in a warning email or 

letter, Notice of Violation, or other written communication. Oral 
communications are not required in every case. Staff may issue a 
Warning Letter or email, citation, Notice of Violation, or refer a case 
for other enforcement in lieu of an oral communication. 

 
2. Warning Letter or Email 

 
Staff may send a regulated entity a letter or an email that identifies 
program weaknesses, safety concerns, or opportunities for improvement. 
A Warning Letter or Email should only be sent to a regulated entity to 
address issues that are not being cited as violations but should be 
corrected to avoid a citation or Notice of Violation or to reduce a safety 
risk. Staff shall verify delivery of the Warning Letter or Email using a Proof of 
Service form. A Warning Letter or Email shall be placed in the regulated 
entity case file and recorded in the enforcement database and shall 
include the following: 

 
a. The date the letter or email was sent; 

b. The date staff identified the situation or condition at issue; 

c. The circumstances under which staff identified the situation or 
condition at issue (e.g., during an inspection or by consumer 
complaint); and 

d. Actions recommended to address the situation or condition at issue, 
including any recommended timeframes to complete such actions. 

 
3. Request for Information 

 
Staff are authorized to inspect the accounts, books, papers, and 
documents of a regulated entity. Staff may request the production of 
accounts, books, papers, and documents of a regulated entity. Failure to 
make such records available may lead to the issuance of a subpoena or 
other enforcement action. 
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4. Subpoena 
 

Staff may subpoena records from a regulated entity as permitted by the 
Public Utilities Act. Staff may also subpoena the attendance of a person 
for deposition or other examination under oath as permitted by the Public 
Utilities Act. The issuance of a subpoena is not a prerequisite for the 
exercise of Commission authority under Public Utilities Code section 313 or 
any appropriate powers under the California Constitution and the Public 
Unities Code. 

 
5. Cease and Desist/Stop Work Order 

 
Commission or staff may issue an order to cease and desist an activity or 
an order to stop work to a regulated entity consistent with existing 
Commission decisions and orders and as permitted by the Public Utilities 
Act. Nothing in this Policy is intended to modify existing procedures 
concerning such actions, including any right to appeal such actions. 

 
6. Notice of Violation 

 
a. When a violation is identified, staff may issue a Notice of Violation to 

a regulated entity. Staff shall use a Notice of Violation form. Staff 
shall verify delivery of the Notice of Violation using a Proof of Service 
form. A Notice of Violation shall be placed in the regulated entity 
case file and recorded in the enforcement database and shall 
include: 

 
i. The law or Commission order, decision or rule violated by the 

regulated entity; 

ii. The facts that form the basis for each violation; 

iii. Information related to the potential for additional or ongoing 
violations; 

iv. A directive to correct each violation to avoid additional 
enforcement action; 

v. A date by which the regulated entity must submit a plan for 
correcting each violation if a plan is appropriate; 

vi. A date by which the regulated entity must certify that each 
violation has been corrected; 
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vii. A penalty amount if the Notice of Violation includes a 
penalty;3 

viii. Staff contact information; and 

ix. Information about how to respond to the Notice of Violation. 
 

b. A regulated entity that receives a Notice of Violation shall be given 
an opportunity to respond in writing to that Notice of Violation. The 
response shall be provided to the enforcing division within 30 days4 

from the date the Notice of Violation was served upon the 
regulated entity. The response time may be extended or shortened 
by staff, depending on the exigencies of a case. The response shall 
include: 

 
i. If the regulated entity disputes that a violation has occurred, 

a statement of the facts upon which the dispute is based; 

ii. A plan to correct any undisputed violations; 

iii. Confirmation that the regulated entity will correct any 
undisputed violations by the date(s) specified in the Notice of 
Violation or a proposal for a later date with an explanation of 
the need for additional time; and 

iv. Confirmation that a penalty assessed will be paid within 30 
days of the issuance of the Notice of Violation or a proposal 
for a lower penalty amount with an explanation of why the 
lower amount is appropriate. 

 
c. Staff shall review the regulated entity’s response to a Notice of 

Violation and consider the regulated entity’s explanation or 
defenses. Staff shall determine whether to accept the response or 
proceed with additional enforcement. The reasons for a 
determination that the regulated entity’s explanation or defenses 
lack merit should be included in the regulated entity case file. After 

 
 
 

3 Staff may decide that violations that are �administrative� in nature do not warrant the imposition of a 
penalty given the facts known at the time. Administrative violations do not involve immediate safety 
implications. Examples of �administrative� violations include: Inadvertent omissions or deficiencies in 
recordkeeping that do not prevent staff from determining compliance; records not physically available at 
the time of the inspection, provided the records exist and can be produced in a reasonable amount of 
time; and inadvertent violations of insignificant administrative provisions that do not involve a significant 
threat to human health, safety, welfare, or the environment. A recurring �administrative� violation may 
warrant a penalty. 
4 When referred to in this policy, �days� means calendar days. 
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reviewing the response, staff may take any appropriate action 
including any of the following actions: 

 
i. Send the regulated entity a draft Proposed Administrative 

Consent Order and negotiate a proposed settlement for 
Commission review; 

ii. Request that the regulated entity provide additional 
information; or 

iii. Take the next appropriate enforcement action. 
 

7. Administrative Consent Order 
 

a. A negotiated proposed settlement shall be memorialized in a 
proposed Administrative Consent Order, prepared using an 
Administrative Consent Order form. The proposed Administrative 
Consent Order shall become final upon review and approval by the 
Commission. All proposed and final Administrative Consent Orders 
shall be placed in the regulated entity case file and recorded in the 
enforcement database and shall include: 

 
i. The law or Commission order, resolution, decision, or rule 

violated by the regulated entity; 

ii. The facts that form the basis for each violation; 

iii. The number of violations, including the dates on which 
violations occurred; 

iv. Information related to the potential for additional or ongoing 
violations; 

v. An agreement by the regulated entity to correct each 
violation; 

vi. A date by which the regulated entity must certify it corrected 
all violations; 

vii. An agreement by the regulated entity to pay any penalty by 
a date specified. 

 
b. The Commission’s Executive Director shall designate Commission 

management at the Deputy Director level or higher (or designee) 
to negotiate a proposed Administrative Consent Order. 
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c. If a regulated entity does not respond to a Notice of Violation within 
the required time frame, or if a proposed Administrative Consent 
Order is not negotiated, staff shall take the next appropriate 
enforcement action. 

 
8. Citation and Compliance Programs 

 
a. If staff discover a violation that can be addressed under an existing 

Citation and Compliance Program, staff shall determine whether to 
issue a citation as allowed under the Citation and Compliance 
Program or take a different enforcement action. Factors to 
consider in determining whether a different enforcement action is 
appropriate include, but are not limited to: 

 
i. Whether more flexibility in determining the penalty is 

appropriate for the circumstances, including whether the 
appropriate penalty is lesser or greater than the 
administrative limit imposed by the Citation and Compliance 
program (the remaining factors below may be relevant to this 
determination); 

ii. The culpability of the regulated entity � e.g., whether the 
violation was negligent, knowing, willful, or intentional; 

iii. Whether the regulated entity benefitted economically from 
noncompliance, either by realizing avoided or reduced costs 
or by gaining an unfair competitive advantage; 

iv. Whether violations are chronic, or the regulated entity is 
recalcitrant; 

v. Whether violations can be corrected within 30 days; 
vi. Whether the actual or potential harm from a violation is 

substantial; 
vii. Whether the case warrants specific corrective action 

requirements that cannot be included in a citation; and 
viii. Whether the case warrants a recommendation for an Order 

Instituting Investigation and/or civil or criminal action. 
 

b. If staff discover a violation that cannot be addressed through a 
pre-existing Citation and Compliance program, staff should take 
the next appropriate enforcement action. 

 
c. Prescriptive and Proscriptive Requirements � All requirements 

(including, but not limited to, complaint procedures, an action or 
failure to act identified as a violation in a Citation and Compliance 
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Program, and requirements to report actual or potential violations 
to any entity, e.g. local authorities or the Commission), that are 
otherwise applicable to a regulated entity shall continue to apply 
and remain enforceable, regardless of whether staff choose to issue 
a citation for a violation under a Citation and Compliance Program 
or pursue a different enforcement action. 

 
9. Administrative Enforcement Order 

 
a. Staff may issue a proposed Administrative Enforcement Order to a 

regulated entity, prepared using an Administrative Enforcement 
Order form. Staff shall verify delivery of the proposed Administrative 
Enforcement Order to the regulated entity using a Proof of Service 
form. Proposed Administrative Enforcement Orders shall be placed 
in the regulated entity case file and recorded in the enforcement 
database and shall include: 

 
i. The law or Commission order, resolution, decision, or rule 

violated by the regulated entity; 

ii. The facts that form the basis for each violation; 

iii. The number of violations, including the dates on which 
violations occurred; 

iv. Information related to the potential for additional or ongoing 
violations; 

v. A directive to correct each violation; 

vi. A date by which the regulated entity must certify that it 
corrected all violations; 

vii. A directive to pay a penalty by a date specified; 

viii. Staff contact information; and 

ix. Information about how to request a hearing on the proposed 
Administrative Enforcement Order. 

 
b. The Commission’s Executive Director shall designate Commission 

management at the Deputy Director level or higher (or designee) 
to transmit a proposed Administrative Enforcement Order to a 
regulated entity. 

 
c. The regulated entity may request a hearing on the proposed 

Administrative Enforcement Order by filing a Request for Hearing 
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form within 30 days of the date the proposed order is served on the 
entity. The right to a hearing is forfeited if a Request for Hearing is 
not timely filed. If a timely Request for Hearing is not filed, the 
proposed Administrative Enforcement Order shall become final 
upon adoption by the Commission. Corrective action requirements 
in a proposed Administrative Enforcement Order remain in effect, 
notwithstanding the filing of a Request for Hearing. Neither 
payment of the penalty nor filing a timely Request for Hearing shall 
excuse the regulated entity from curing a violation. The hearing 
shall be conducted by an ALJ in accordance with the hearing 
provisions in the Citation Appellate Rules. A draft ALJ resolution 
approved by the Commission is subject to rehearing pursuant to 
Public Utilities Code section 1731 and to judicial review pursuant to 
Public Utilities Code section 1756. The amount of the penalty shall 
continue to accrue on a daily basis until the violation is corrected or 
until the appeal, rehearing, and judicial review process is fully 
concluded, a penalty is found to be appropriate, and the penalty is 
paid in full. The requirement that a penalty be paid shall be stayed 
during the hearing and rehearing process. Interest may be 
charged on unpaid balances and staff may take whatever actions 
are provided by law to recover unpaid penalties. 

 
10. Order Instituting Investigation 

 
Staff may recommend that the Commission issue an Order Instituting 
Investigation. Factors that may be considered in determining whether 
to recommend an Order Instituting Investigation include, but are not 
limited to: 

 
a. The appropriate penalty for the case exceeds limits set by resolution 

or decision; 

b. The matter is complex; 

c. The violations caused fatalities, substantial injuries, and/or involved 
significant property damage in a widespread area; 

d. The matter includes allegations of fraud or knowing, intentional or 
willful behavior; 

e. The regulated entity’s potential explanation or defenses; and 

f. The entity has repeatedly violated the law or Commission rules and 
orders. 
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11. Order to Show Cause 
 

Staff may recommend that the Commission issue an Order to Show 
Cause - an order that requires a regulated entity to show cause why a 
specified Commission action should not be taken. In deciding whether 
to recommend that the Commission issue an Order to Show Cause, 
Staff shall consider: 

 
a. Whether the regulated entity failed to comply with a Commission 

order, general order, ruling, rule, data request, or statute; and 

b. If the regulated entity failed to comply, whether the failure is a Rule 
1.1 violation, a violation of Public Utilities Code section 2107, or its 
actions meet the criteria for a finding of contempt. 

 
12. Suspension, Alteration, Amendment, and Revocation/Receivership 

 
Commission or staff may suspend, alter, amend, or revoke the license 

or certification of a regulated entity consistent with existing Commission 
decisions and orders and as permitted by the Public Utilities Act. 
Nothing in this Policy is intended to modify existing procedures 
concerning such actions, including any right to appeal such actions. 

 
13. Civil or Criminal Action 

 
Staff may request that the Commission refer the matter to the Legal 
Division for the filing of a civil or criminal action, including requests for 
injunctive relief. Factors staff may consider in determining whether to 
refer the matter for civil or criminal action include, but are not limited 
to: 

 
a. The matter includes allegations of criminal behavior; 

b. Any of the factors for recommending an Order Instituting 
Investigation exist; or 

c. Referral is appropriate given resource availability. 
 

14. Referral to or from Another Agency 
 

In some circumstances it may be appropriate to refer a case to 
another local, state or federal agency for consideration of 
enforcement action. If another agency refers a case to the CPUC, 
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enforcement actions considered and/or taken will be in accordance 
with this Policy. 

 
B. Settlement of Enforcement Actions 

 
The Policy does not list the full range of considerations that may be 
relevant to negotiating a proposed settlement. However, the following 
general considerations should be evaluated as part of any proposed 
settlement to be submitted for Commission review: 

 
1. Equitable factors; 

2. Mitigating circumstances; 

3. Evidentiary issues; and 

4. Other weaknesses in the enforcement action that the division 
reasonably believes may adversely affect the ability to obtain the 
calculated penalty. 

 
C. Penalties 

 
The Commission and staff that choose not to take enforcement action 
under a Citation and Compliance Program, shall calculate an 
appropriate penalty using the methodology set forth in Appendix I 
(Penalty Assessment Methodology). 

D.  Monitoring Compliance with Orders, Decisions, and Resolutions 

Staff is responsible for monitoring compliance with all final orders 
(including administrative consent orders), decisions, and resolutions. Staff 
shall document compliance in the enforcement database and the 
regulated entity’s case file. 
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Appendix I 
Draft Penalty Assessment Methodology 

 
When a regulated entity violates the Public Utilities Act or Commission rules, 
decisions, or orders, Commission staff may propose, and the Commission may 
assess a penalty against the regulated entity. The penalty amount for each 
violation may be proposed or assessed at an amount that is within the statutory 
range authorized by the Public Utilities Act. This Penalty Assessment 
Methodology sets forth the factors that staff and the Commission must consider 
in determining the amount of a penalty for each violation. The factors are 
consistent with those that the Commission previously adopted and has 
historically relied upon in assessing penalties and restates them in a manner that 
will form the analytical foundation for future decisions that assess penalties. 

 
The purpose of a penalty is to go beyond restitution to the victim and to 
effectively deter further violations by the perpetrator or others. Effective 
deterrence creates an incentive for regulated entities to avoid violations. 
Deterrence is particularly important against violations that could result in public 
harm and other severe consequences. The following factors shall be used in 
setting penalties that are appropriate to a violation: 

 
I. Severity or Gravity of the Offense 

The evaluation of the severity or gravity of the offense includes several 
considerations: 

 

Economic harm to victims 

Physical harm to people or property 

Threatened physical harm to people or property 

Harm to the integrity of the regulatory processes, including disregarding a 
statutory or Commission directive 

The number of violations 

The number of consumers affected 

 
Economic harm reflects the amount of expense that was imposed upon victims. 
In comparison, violations that cause actual physical harm to people or property 
are generally considered the most severe, followed by violations that threaten 
such harm. The fact that the economic harm may be difficult to quantify does 
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not itself diminish the severity or the need for sanctions. For example, the 
Commission has recognized that deprivation of choice of service providers, 
while not necessarily imposing quantifiable economic harm, diminishes the 
competitive marketplace and warrants some form of sanction. 

 
Many potential penalty cases do not involve any harm to consumers but are 
instead violations of reporting or compliance requirements. Such violations 
harm the integrity of the regulatory processes. For example, state law requires all 
California public utilities to comply with Commission directives: 

 
�Every public utility shall obey and comply with every order, decision, 
direction, or rule made or prescribed by the Commission in the matters 
specified in this part, or any other matter in any way relating to or 
affecting its business as a public utility, and shall do everything necessary 
or proper to secure compliance therewith by all of its officers, agents, and 
employees.� (Public Utilities Code § 702). 

 
Such compliance is essential to the proper functioning of the regulatory process. 
For this reason, disregarding a statutory or Commission directive, regardless of 
the effects on the public, will be accorded a high level of severity. 

 
The number of the violations is a factor in determining the severity. A series of 
temporally distinct violations can suggest an on-going compliance deficiency 
that the regulated entity should have addressed after the first instance. Similarly, 
a widespread violation which affects a large number of consumers is a more 
severe offense than one that is limited in scope. For a �continuing offense�, 
Public Utilities Code section 2108 counts each day as a separate offense. 

 
II. Conduct of the Regulated Entity 

The evaluation of the conduct of the regulated entity includes several 
considerations: 

 

Degree of culpability 

Actions taken to prevent a violation 

Actions taken to detect a violation 

Actions taken to disclose and rectify a violation, including voluntary 
reporting of potential violations, voluntary removal or resolution efforts 
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undertaken, and the good faith of the regulated entity in attempting to 
achieve compliance after notification 

Actions taken to conceal, hide, or coverup a violation 

Prior history of violations 

 
This factor recognizes the important role of the regulated entity’s conduct in: (1) 
preventing the violation, (2) detecting the violation, and (3) disclosing and 
rectifying the violation. The regulated entity is responsible for the acts of all its 
officers, agents, and employees: 

 
�In construing and enforcing the provisions of this part relating to 
penalties, the act, omission, or failure of any officer, agent, or employee 
of any public utility, acting within the scope of his [or her] official duties or 
employment, shall in every case be the act, omission, or failure of such 
public utility.� (Public Utilities Code § 2109). 

 
Prior to a violation occurring, prudent practice requires that all regulated entities 
take reasonable steps to ensure compliance with Commission directives. This 
includes becoming familiar with applicable laws and regulations, and most 
critically, the regulated entity regularly reviewing its own operations to ensure full 
compliance. In evaluating the regulated entity’s advance efforts to ensure 
compliance, the entity’s past record of compliance with Commission directives 
should be considered. 

 
The Commission expects regulated entities to diligently monitor their activities 
and operations. When staff determines that regulated entities, for whatever 
reason, failed to monitor and improve substandard operations, staff will continue 
to hold the regulated entity responsible for its actions. Deliberate as opposed to 
inadvertent wrong-doing will be considered an aggravating factor. Staff will 
also look at the management’s conduct during the period in which the violation 
occurred to ascertain the level and extent of involvement in or tolerance of the 
offense by management personnel. Staff will closely scrutinize any attempts by 
management to attribute wrong-doing to rogue employees. Managers will be 
considered, absent clear evidence to the contrary, to have condoned day-to- 
day actions by employees and agents under their supervision. 

 
When a regulated entity is aware that a violation has occurred, staff expects the 
regulated entity to promptly bring it to the attention of Commission staff. The 
precise timetable that constitutes �prompt� will vary based on the nature of the 
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violation. Violations that physically endanger the public must be immediately 
corrected and thereafter reported to the Commission staff. Reporting violations 
should be remedied at the earliest administratively feasible time. 
Prompt reporting of violations and expeditious correction promotes 
transparency and public trust and furthers the public interest. For this reason, 
steps taken by a regulated entity to promptly and cooperatively report and 
correct violations may be considered in assessing any penalty. 

 
III. Financial Resources of the Regulated Entity, Including the Size of the 

Business 

Effective deterrence also requires that staff recognize the financial resources of 
the regulated entity in setting a penalty that balances the need for deterrence 
with the constitutional limitations on excessive penalties. Some California 
regulated entities are among the largest corporations in the United States and 
others are extremely modest, one-person operations. An accounting rounding 
error to one company is annual revenue to another. If appropriate, penalty 
levels will be adjusted to achieve the objective of deterrence, without 
becoming excessive, based on each regulated entity’s financial resources. 

 
IV. Totality of the Circumstances in Furtherance of the Public Interest 

An evaluation of the totality of the circumstances in furtherance of the public 
interest includes several considerations: 

 

Establishing a penalty that effectively deters further unlawful conduct 

Consideration of facts that tend to mitigate or exacerbate the degree of 
wrongdoing 

Harm from the perspective of the public interest 

Ensuring that a regulated entity does not have incentives to make 
economic choices that cause or unduly risk a violation 

 
Setting a penalty at a level that effectively deters further unlawful conduct by 
the regulated entity and others requires that staff specifically tailor the package 
of sanctions, including any penalty, to the unique facts of the case. Staff will 
review facts that tend to mitigate the degree of wrongdoing as well as any facts 
that exacerbate the wrongdoing. In all cases, the harm will be evaluated from 
the perspective of the public interest. 
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An economic benefit amount shall be estimated for every violation. Economic 
benefit includes any savings or monetary gain derived from the act or omission 
that constitutes the violation. In cases where the violation occurred because 
the regulated entity postponed improvements, failed to implement adequate 
control measures, failed to obtain required Commission authority or did not take 
other measures needed to prevent the violations, the economic benefit may be 
substantial. Economic benefit should be calculated as follows: 

 

Determine those actions required to comply with a permit, decision, or 
order of the Commission, an enforcement order, or that were necessary in 
the exercise of reasonable care, to prevent a violation. Needed actions 
include obtaining regulatory authority or coverage, capital 
improvements, staff training, plan development, or the introduction of 
procedures to improve facility management. 

Determine when and/or how often the regulated entity should have 
taken these actions as specified in the permit, decision, or order, or as 
necessary to exercise reasonable care, in order to prevent the violation. 

Evaluate the types of actions that the regulated entity should have taken 
to avoid the violation and estimate the costs of these actions. There are 
two types of costs that should be considered; delayed costs and avoided 
costs. Delayed costs include expenditures that should have been made 
sooner (e.g., for capital improvements such as plant upgrades, training, 
development of procedures and practices), but that the regulated entity 
implemented too late to avoid the violation and/or is still obligated to 
perform. Avoided costs include expenditures for equipment or services 
that the regulated entity should have incurred to avoid the incident of 
noncompliance, but that are no longer required. Avoided costs also 
include ongoing costs such as needed additional staffing from the time 
the costs should have been incurred to the present. 

Calculate the present value of the economic benefit. The economic 
benefit is equal to the present value of the avoided costs plus the 
�interest� on delayed costs. This calculation reflects the fact that the 
regulated entity has had the use of the money that should have been 
used to avoid the instance of noncompliance. 

Determine whether the regulated entity gained any other economic 
benefits. These may include income from unauthorized or unpermitted 
operations. 
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The economic benefit should not be adjusted for expenditures by the regulated 
entity to abate the effects of the unauthorized conduct, or the costs to achieve 
or return to compliance. 
The economic benefit amount should be compared to the penalty amount 
calculated using the other factors set forth in this appendix. 

The penalty amount should be at least 10 percent higher than the economic 
benefit amount so that regulated entities do not construe penalties as the cost 
of doing business and that the assessed penalty provides a meaningful 
deterrent to future violations. Absent express findings of exceptional 
circumstances or other factors as justice may require, if the penalty amount is 
lower than the economic benefit amount plus 10 percent, the economic benefit 
amount plus 10 percent shall be the penalty. It would be unfair to regulated 
entities that voluntarily incur the costs of regulatory compliance to impose a 
lower amount absent exceptional circumstances. 

V. The Role of Precedent

Penalties are assessed in a wide range of cases. The penalties assessed in cases 
are not usually directly comparable. Nevertheless, when a case involves 
reasonably comparable factual circumstances to another case where penalties 
were assessed, the similarities and differences between the two cases should be 
considered in setting the penalty amount. 



 

ATTACHMENT 41 
Environmental Justice and Transportation, U.S. Env’t Prot. Agency, 
https://www.epa.gov/mobile-source-pollution/environmental-justice-and-
transportation#:~:text=Pollution%20from%20the%20transportation%20sector,disproportionate%
20exposures%20to%20this%20pollution. 
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https://www.epa.gov/mobile-source-pollution/environmental-justice-and-transportation#:%7E:text=Pollution%20from%20the%20transportation%20sector,disproportionate%20exposures%20to%20this%20pollution


Home <https://epa.gov/> /  Mobile Source Pollution <https://epa.gov/mobile-source-pollution>
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Bipartisan
Infrastructure Law
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Inflation Reduction
Act
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n-reduction-act>

EJ Enforcement
and Compliance
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Environmental Justice and
Transportation
In 2021 President Biden directed the entire federal
government  <https://www.whitehouse.gov/briefing-

room/presidential-actions/2021/01/27/executive-order-on-

tackling-the-climate-crisis-at-home-and-abroad/>, including
the U.S. Environmental Protection Agency, to
prioritize protecting and investing in overburdened
and underserved communities across America.
Following this executive order, EPA's strategic plan
(pdf) <https://epa.gov/system/files/documents/2022-03/fy-2022-

2026-epa-strategic-plan-overview.pdf> ( 532 KB) added a
fourth essential principle to EPA's commitments to
follow the science, follow the law, and be
transparent: to advance justice and equity. These
four principles form the basis of the Agency's culture
and will guide EPA's day-to-day work and decision-
making today and in the future.

Pollution from the transportation sector has been a
long-standing obstacle to advancing environmental
justice, as many communities of color and low-
income families live near areas where pollution from
vehicles and engines is abundant, and therefore
experience disproportionate exposures to this
pollution. Through regulations, interagency
partnerships, federal funding, and other actions, EPA
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Justice40 at EPA
<https://epa.gov/enviro

nmentaljustice/justice4

0-epa>

seeks to address these inequities as it works to
reduce pollution from the transportation sector
<https://epa.gov/transportation-air-pollution-and-climate-

change/carbon-pollution-transportation>.

On this page:

Heavy-Duty Vehicles “Phase 3” Greenhouse Gas Standards for Model Years 2027 and
Later: Final Rule

Light-Duty and Medium-Duty Vehicles Multi-Pollutant Emissions Standards for
Model Years 2027 and Later: Final Rule

Emissions from School Buses and Diesel Vehicles

Mobile Source Emissions in Ports

Partnerships with State and Local Agencies on Reducing Mobile Source Air Pollution

Partnerships with Federal Agencies on Truck Electrification

Piston-Engine Aircra� Lead Emissions

Emissions from Aircra�, Rail, Marine, and Nonroad Sectors

Inflation Reduction Act

Heavy-Duty Vehicles “Phase 3”
Greenhouse Gas Standards for Model
Years 2027 and Later: Final Rule

On March 29, 2024, EPA announced a final rule, “Greenhouse Gas Emissions Standards
for Heavy-Duty Vehicles – Phase 3,” that sets stronger standards to reduce greenhouse
gas emissions from heavy-duty (HD) vehicles beginning in model year (MY) 2027. The
new standards will be applicable to HD vocational vehicles (such as delivery trucks,
refuse haulers, public utility trucks, transit, shuttle, school buses, etc.) and tractors
(such as day cabs and sleeper cabs on tractor-trailer trucks). The final standards will
reduce dangerous air pollution, especially for the 72 million people in the United States
who live near truck freight routes, bear the burden of higher levels of pollution, and are
more likely to be people of color or come from low-income households.
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The final “Phase 3” standards build on EPA’s Heavy-Duty Phase 2 program from 2016
and maintain that program’s flexible structure, which is designed to reflect the diverse
nature of the heavy-duty vehicle industry. The standards are technology-neutral and
performance-based, allowing each manufacturer to choose what set of emissions
control technologies is best suited for them and the needs of their customers. This rule
is the final piece of the “Clean Trucks Plan.” This rule, together with the recently
finalized multipollutant standards for medium-duty trucks and the 2023 heavy-duty
engine NOx standards, reduces greenhouse gas and health-harming pollutants from the
hardest working but most polluting types of vehicles on the road. The three rules from
the Clean Trucks Plan will result in the strongest set of EPA regulations ever for the
onroad sector.

Heavy-duty Greenhouse Gas “Phase 3” Final Standards for Model Years 2027 and
Later <https://epa.gov/regulations-emissions-vehicles-and-engines/final-rule-greenhouse-gas-

emissions-standards-heavy-duty>

Light-Duty and Medium-Duty
Vehicles Multi-Pollutant Emissions
Standards for Model Years 2027 and
Later: Final Rule

On March 20, 2024, EPA announced a final rule, Multi-Pollutant Emissions Standards for
Model Years 2027 and Later Light-Duty and Medium-Duty Vehicles, that sets new, more
protective standards to further reduce harmful air pollutant emissions from light-duty
and medium-duty vehicles starting with model year 2027. The final rule builds upon
EPA’s final standards for federal greenhouse gas emissions standards for passenger cars
and light trucks for model years 2023 through 2026 and leverages advances in clean car
technology to unlock benefits to Americans ranging from improving public health
through reducing smog- and soot-forming pollution from vehicles, to reducing climate
pollution, to saving drivers money through reduced fuel and maintenance costs. These
standards will phase in over model years 2027 through 2032.
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Light- and Medium-Duty Final Standards for Model Years 2027 and Later
<https://epa.gov/regulations-emissions-vehicles-and-engines/final-rule-multi-pollutant-emissions-

standards-model>

Emissions from School Buses and
Diesel Vehicles

The Bipartisan Infrastructure Law’s Clean School Bus Program
<https://epa.gov/cleanschoolbus>, which provides funding to replace existing school buses
with low- or zero-emission school buses, allows EPA to prioritize applications that
propose to replace buses that serve high need local educational agencies, low-income
and rural areas, and Tribal schools. In October 2022, EPA awarded nearly $1 billion to
school districts spanning all 50 states, Washington DC, and several Tribes and U.S.
territories. These awards are the first $1 billion of a five-year, $5 billion program created
by President Biden’s Bipartisan Infrastructure Law.

EPA is also designing the next rounds of program funding to launch in the coming
months, which will include an ambitious grant competition. Through future rounds of
funding, EPA will make available another $1 billion for clean school buses in Fiscal Year
2023. EPA is encouraging eligible applicants not selected in the first round of rebates –
and those that did not apply this funding cycle – to participate in future rounds.

In addition to the Clean School Bus program, EPA's Diesel Emissions Reduction Act
Program <https://epa.gov/dera> funds projects that protect human health and improve air
quality by reducing harmful emissions from diesel engines. DERA targets older, dirtier
diesel vehicles that lack modern emission control systems to be replaced with new
diesel, alt-fuel, and zero emissions vehicles, or upgraded with emission control systems
and idle reduction technologies.

The DERA program o�ers three funding opportunities: state grants, national grants, and
tribal and insular area grants. From 2008 through 2018, DERA has upgraded over 73,000
legacy diesel engines and vehicles, with over 50% of projects targeted to areas with air
quality challenges. Since 2012, EPA’s school bus rebates have awarded over $73 million
to replace more than 3,000 old diesel school buses.
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DERA supports environmental justice by prioritizing emissions reductions in areas
receiving disproportionate impacts. In addition, DERA, along with the Ports Initiative, is
a Justice40 <https://epa.gov/environmentaljustice/justice40-epa> pilot program. Justice40 is a
whole-of-government approach that mandates that at least 40% of the benefits of
certain federal programs must flow to overburdened communities.

EPA is also exploring how the newly released Climate and Economic Justice Screening
Tool  <https://screeningtool.geoplatform.gov/en/#3/33.47/-97.5> can be used to quantify benefits
to underserved communities for both programs.

Mobile Source Emissions at Ports
Through its Ports Initiative <https://epa.gov/ports-initiative>, EPA prioritizes steps to improve
air quality in communities close in proximity to ports and other goods movement
centers that may experience higher concentrations of heavy-duty diesel vehicles,
vessels, and equipment.

The DERA Program <https://epa.gov/dera> prioritizes funding for projects at ports that
develop publicly available air pollution emissions inventories and emissions reduction
targets, and that engage communities to inform project plans and ensure continued
e�orts to improve air quality a�er the completion of DERA projects. DERA funding has
supported zero emission port projects, including drayage trucks, cranes and yard
tractors, ferry and tugboat replacements, and shore power installations. We expect to
see even more applications for zero emissions equipment as new technologies become
available. For more information, visit the DERA grants awarded for port projects
<https://epa.gov/ports-initiative/overview-dera-grants-awarded-port-projects>.

EPA’s Ports Initiative provides tools and technical assistance to accelerate adoption of
cleaner technologies and planning practices at ports. These resources include updated
port emissions inventory guidance <https://epa.gov/ports-initiative/port-and-goods-movement-

emission-inventories>, assessments of emissions reduction strategies such as marine vessel
shore power <https://epa.gov/ports-initiative/shore-power-technology-assessment-us-ports>, and
community-port collaboration resources <https://epa.gov/community-port-collaboration> to
support e�ective communication and engagement between and among port
stakeholders to help advance projects that are responsive to community priorities in
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improving air quality. EPA will prioritize engagements with a�ected communities that
have environmental justice concerns to ensure DERA and Ports Initiative programs
address impacts in these communities.

Through the Ports Initiative, EPA advises our federal partners on how best to ensure
port-related federal infrastructure investments, including those in the new Bipartisan
Infrastructure Law, lead to cleaner air, climate protection, and environmental justice for
communities living near freight facilities.

On February 28, EPA announced funding opportunities under the new Clean Ports
Program <https://epa.gov/ports-initiative/cleanports>, a $3 billion program created by the
Inflation Reduction Act of 2022, to fund zero-emission port equipment infrastructure as
well as climate and air quality planning at U.S. ports. The funds will be awarded
through two competitions. The Zero-Emission Technology Deployment Competition will
fund zero-emission port equipment and infrastructure to reduce mobile source
emissions (criteria pollutants, air toxics, and greenhouse gases) at U.S. ports, delivering
cleaner air for communities across the country. The Climate and Air Quality Planning
Competition will fund climate and air quality planning activities at U.S. ports; including
emissions inventories, strategy analysis, community engagement, and resiliency
measure identification, all of which will build the capacity of port stakeholders to
continue to reduce pollution and transition to zero-emissions (ZE) operations over
time. Both opportunities closed at 11:59 PM ET on May 28, 2024.

EPA’s Partnerships with State and
Local Agencies on Reducing Mobile
Source Air Pollution

EPA provides guidance on control measures that result in emissions reductions that
may be applied in Clean Air Act-required state implementation plans and in regional
emissions analyses for transportation conformity determinations. For example, EPA has
provided guidance on quantifying emissions reductions <https://epa.gov/state-and-local-

transportation/guidance-control-strategies-state-and-local-agencies#retrofit> from measures to replace
or retrofit diesel powered vehicle and nonroad equipment. These measures can reduce
emissions in communities near facilities such as highways, ports, and warehouses.
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EPA updated its transportation conformity guidance <https://epa.gov/state-and-local-

transportation/project-level-conformity-and-hot-spot-analyses#pmguidance> for conducting PM hot-
spot analyses used for estimating the emissions and air quality impacts of federally
supported transportation projects such as new or expanded highways or transit
facilities with significant increases in diesel truck or bus tra�ic. In this update, EPA
noted that the guidance may apply for analysis of transportation projects for other
purposes, including assessing near-source air quality in communities with
environmental justice concerns. Such sources include roads, freight terminals, and
railyards.

EPA’s Partnerships with Federal
Agencies on Truck Electri�cation

EPA is working closely with the Joint O�ice of Energy and Transportation
<https://driveelectric.gov/> on building support for greater application of electric vehicle
technologies. This includes developing materials for stakeholder outreach, identifying
and supporting funding opportunities, and partnering on technical research that is
needed to support the development of our long-term light-duty vehicle and our Phase 3
greenhouse gas truck standards. Combined, these e�orts will support environmental
justice initiatives across the country.

Piston-Engine Aircraft Lead
Emissions

Protecting children’s health and reducing lead exposure in overburdened communities
are two of EPA’s top priorities. EPA has been investigating emissions of lead from
aircra� operating on leaded fuel <https://epa.gov/regulations-emissions-vehicles-and-engines/epas-

data-and-analysis-piston-engine-aircra�-emissions> and the impact of these emissions on lead air
pollution, including assessing lead concentrations in air near airports and evaluating
the potentially exposed population.
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Although levels of airborne lead in the United States have declined 99% since 1980,
piston-engine aircra� that operate on leaded fuel are the largest remaining source of
lead emissions to air.

Lead exposure can result from multiple sources, including leaded paint, contaminated
soil, industrial emissions from battery recycling or metals processing, and the
combustion of fuel or waste containing lead. Children’s exposure to lead can cause
irreversible and life-long health e�ects. No safe blood lead level in children has been
identified. Even low levels of lead in blood have been shown to a�ect IQ, ability to pay
attention and academic achievement. In adults, health e�ects from lead exposure can
include cardiovascular e�ects, increased blood pressure and incidence of hypertension,
decreased kidney function, and reproductive issues.

EPA issued a proposed determination (pdf)  <https://www.govinfo.gov/content/pkg/fr-2022-10-

17/pdf/2022-22223.pdf> (626 KB) in October 2022 that lead emissions from certain aircra�
engines cause or contribute to air pollution that may reasonably be anticipated to
endanger public health and welfare. EPA refers to this action collectively as the
"endangerment finding." A�er evaluating comments on the proposal, EPA plans to issue
any final endangerment finding in 2023.

Emissions from Aircraft, Rail,
Marine, and Nonroad Sectors

EPA is working with our federal colleagues, and state and local partners, to understand
and explore regulatory and non-regulatory approaches to reduce air emissions from the
aircra�, rail, marine, and other nonroad sectors, especially in communities that are
most severely impacted by these emissions.

Regulations for Emissions from Aircra� <https://epa.gov/regulations-emissions-vehicles-and-

engines/regulations-emissions-aircra�>

Regulations for Emissions from Locomotives <https://epa.gov/regulations-emissions-vehicles-

and-engines/regulations-emissions-locomotives>

Regulations for Emissions from Marine Vessels <https://epa.gov/regulations-emissions-

vehicles-and-engines/regulations-emissions-marine-vessels>
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Regulations for Emissions from Nonroad Vehicles and Engines
<https://epa.gov/regulations-emissions-vehicles-and-engines/regulations-emissions-nonroad-vehicles-

and-engines>

EPA’s Approach to the In�ation
Reduction Act

EPA will begin launching Inflation Reduction Act <https://epa.gov/inflation-reduction-act>

transportation programs in the coming years. These programs will have a focus on
environmental justice and Justice40.

Last updated on May 31, 2024
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Equity Principles for Hydrogen

Environmental Justice Position on Green Hydrogen in California

October 10, 2023

PREAMBLE
We represent heavily polluted communities throughout the State of California. Our

communities border oil refineries, gas-fired power plants, industrial farming operations, fossil
fuel extraction facilities, waste processing centers, ports, transportation corridors and other
polluting operations. These cumulative sources of pollution cause a wide range of adverse
health outcomes in working class communities of color. Our communities share a common
fence with facilities and operations that emit toxins, foul smells, and noise and cause nuisance
impacting people’s quality of life at all hours of the day and night.

The State of California intends to expand the use of hydrogen as a fuel, and to this end,
we offer these guiding principles, which are essential to respect and protect our communities.
The following principles represent our collective values and positions to support communities
as hydrogen energy is utilized across the state.
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October 10, 2023

These principles were developed in ten workshops and learning sessions for
environmental justice partners across California between March and September of 2023. The
learning sessions examined the current science, including risks, benefits, and unknowns, and
shed light on each stage of the hydrogen cycle, including production, delivery, storage, and use.
The workshops allowed our organizations to discuss different perspectives, build consensus,
and reflect on how hydrogen may impact our communities.

We adamantly oppose all non-green hydrogen proposals and projects. We insist that new
projects protect communities first and do not perpetuate the injustices that polluting
infrastructures impose on fence-line communities today. Each stage of the hydrogen life
cycle—production, delivery, storage, and end use—can present unique risks and harms to
environmental justice communities and to all Californians. Discussions about building new
green hydrogen infrastructure must involve the community, and its members should be
meaningfully engaged. Siting green hydrogen infrastructure should also take into account the
cumulative impacts of environmental justice communities and the risks associated with
hydrogen.

PRODUCTION

1. We oppose all hydrogen production that is not green hydrogen production, and
we agree that green hydrogen is produced by means of electrolysis using
surplus water and additional renewable electricity.

a. The hydrogen is made using electrolysis of water
i. Where water used as feedstock is surplus and not diverted from sources

which serve jurisdictions that are struggling or failing to meet clean
drinking water needs.

b. Electrolysis is powered only by electricity produced from new dedicated wind or
solar power, and

i. The facility generating the electricity used for the production of green
hydrogen does not use tradable renewable energy credits.

c. If any electrolysis facility is connected to the California electricity grid, it must
honor the hourly use concept:

i. The new renewable generation resource provided for in subsection b(i)
above has a first point of interconnection to the California balancing
authority in which the electrolytic hydrogen production facility is sited, and
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ii. The electrolytic hydrogen production facility must use the new renewable
electricity in the same hour that the electricity is delivered to the grid.

d. Green hydrogen is not defined according to pounds of CO2 equivalent.
e. We oppose carbon capture in hydrogen production operations.
f. The above conditions must be the starting point for informed community consent

to hydrogen production projects. Though the specifics of a green hydrogen
production project may be undefined at the outset of community engagement,
the public should have faith that all above conditions are met under any project
permutation.

2. We agree that green hydrogen production projects should consider the impacts
of electrolysis and be tightly regulated.

a. Projects must include EJ protections related to water use for
production/desalination.

b. Projects must not negatively impact California’s already stretched water supply.
c. Projects must not use potable water when drinking water needs are not met.

3. We agree that hydrogen production projects must center Tribal consultation and
consent for projects considered on or near ceded and unceded Tribal territories.

a. State agencies must mandate any recipient of Federal or State level funding to
undergo training on Tribal history, cultural sensitivity, and the significance of the
Tribal consultation process for all recipient staff expecting to participate in any
hydrogen or related project. This requires ongoing education to keep staff
updated on evolving Tribal engagement practices. Educational material should be
designed by California Native-led nonprofits or the California Native American
Heritage Commission.

b. All public agencies that have the principal responsibility for carrying out,
approving, or expecting to participate in any hydrogen or related project must
conduct extensive outreach to California Native American Tribe(s) to increase
their sign-on to the Tribal notification list; each agency should have to complete
the CEQA process as required by PRC 21080.3.1(b)(1). This should also include
updating any outdated communication information to assure proper notification
for California Native American Tribe(s) when an agency undertakes a hydrogen or
hydrogen related project.
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c. When a public agency decides to undertake a hydrogen or related project, or
decides an application for such a project is complete, this agency must begin the
AB 52 Tribal Consultation process. A Tribal liaison must be appointed from the
agency with extensive knowledge of the project and Tribal engagement practices
to facilitate communication, answer questions, and address concerns from Tribal
representatives.

d. If California Native American Tribe(s) request consultation, a good faith and
reasonable effort should be conducted with best practices that include
establishing a formal process for meetings, site visits, and opportunities for
collaborative discussions and allocating sufficient time for meaningful
engagement and dialogue, allowing Tribes to provide input and voice concerns.

e. Mandate cultural resource assessments for all projects that may impact Tribal
resources to include Tribal experts in the assessment process to ensure accurate
cultural insights.

f. Provide consistent updates to Tribes throughout the project's lifecycle, informing
them of any changes or developments.

g. Seek feedback from Tribes on the agency's Tribal consultation process and
continuously work to improve its effectiveness.

h. Assure that any changes to a General Plan or adoption/changes to a Specific
Plan in order to create a hydrogen or related project initiates the SB 18 Tribal
consultation process in consultation with the Native American Heritage
Commission (NAHC). Same practices for the AB 52 process should be followed
in this procedure as well.

4. We agree that hydrogen production projects should center community consent
and engagement.

a. Informed community consent is necessary, and should be sought in addition to
production conditions listed under #1 being met.

b. Center community input, continue to elevate EJ voices, and ensure meaningful
community participation is present for any hydrogen project. This includes
providing language access such as interpretation and translation services for
non-English speakers, depending on the common languages spoken in the
particular community.

c. Any new potential hydrogen production project must include the formation of a
local oversight committee that will be composed of local stakeholders including
local environmental justice, public health, labor, and utility representatives to
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conduct multiple waves of education and engagement to vet the project with the
community. This oversight committee will be responsible for coordinating a
series of workshops/presentations that will educate the community on sources
of energy, emissions projections, job opportunities, and community benefits and
risks. Following this process will include the opportunity for the oversight
committee to consider local resident feedback to either approve, deny, or make
modifications to the plan.

5. We oppose hydrogen production that includes dirty hydrogen production
methods.

a. Hydrogen produced using reformation or gasification is not green hydrogen.
i. This includes hydrogen produced by reformation of municipal solid waste

gas, livestock biogas (factory farm gas), biomass, lignite or coal, and
ii. Hydrogen produced using any fossil fuel as a feedstock.

b. Hydrogen produced from electrolysis, but powered by dirty electricity sources is
not green hydrogen.

i. Dirty electricity sources include but are not limited to:
1. Energy produced from combustion of fossil gas, landfill gas,

municipal solid waste gas, livestock biogas (factory farm gas),
biomass, lignite or coal, and

2. Electricity produced from nuclear fission or fossil, biogas, or
landfill gas fuel cells.

c. Hydrogen produced using carbon capture and sequestration in any point in its
production is not green hydrogen.

d. For existing hydrogen production, we support phasing out electrolysis powered
by GHG emitting fuels or non-excess wind/solar.

6. We agree that hydrogen production projects should result in net-reduction of
energy pollution.

a. Hydrogen production should be able to reduce current forms of energy
production pollution.
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7. We agree that hydrogen production projects should only be considered if they
are limited in scale and scope.

a. All hydrogen production projects should be limited in size and scope to the
maximum extent feasible.

b. Public and community dollars that financially support hydrogen production
should also be heavily regulated and available in public records.

STORAGE & DELIVERY

1. We agree that any hydrogen pipelines and storage infrastructure project should
be equipped with safety and leak detection technologies and strictly monitored.

a. Every hydrogen pipeline and storage infrastructure project must be equipped with
effective leak detection technology.

b. Any proposed project to transport hydrogen must include a leak detection
response protocol including an alert system to notify residents and workers of
potential exposure, health risks, and a relocation plan until any leak is resolved.

i. This program must include language access to all local populations and
contact staff that can support coordination of leak response protocol.

2. We agree that any hydrogen delivery project should minimize risk by limiting
size and scope and by focusing on environmental impact from development
through operations and decommissioning.

a. All hydrogen transmission and storage infrastructure projects should be limited in
size and scope and equipped with design features to:

i. Avoid perpetuating the impacts of gas infrastructure on environmental
justice communities,

ii. Prevent leaks, spills, breaches, and explosions in or near environmental
justice communities, environmentally sensitive areas, pollution burdened
communities, Tribal land, or any residential areas.

b. In considering new hydrogen transmission and storage infrastructure, the project
should:
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i. Obtain prior and informed consent from every community and/or Tribe
where hydrogen transmission infrastructure originate, pass by, or
terminate,

ii. Define who is responsible for managing infrastructure leaks throughout
the lifecycle of design, implementation, and maintenance.

iii. And should consider:
1. Historic harms gas infrastructure has caused in project

communities,
2. Safe, reliable, and efficient alternative methods of energy delivery.

c. Local and regional hydrogen distribution pipelines and storage/compressor
facilities should be limited in size and scope to forward these objectives.

3. We agree that existing methane infrastructure is not equipped to deliver
hydrogen safely.

a. Hydrogen should not be transported in existing methane gas systems.
b. Hydrogen should never be blended into existing methane pipelines or storage

containers.

4. We agree that data gaps should be addressed before hydrogen delivery projects
are permitted.

a. Research into hydrogen pipeline and delivery infrastructure should focus on data
gaps including, but not limited to

i. Leakage;
ii. Appropriate safety testing standards for dedicated hydrogen pipelines;
iii. Hydrogen gas impacts on humans, ecosystems, and the climate;
iv. Risks and challenges of different hydrogen storage options such as

1. Storage in liquid state,
2. Low temperature storage,
3. Ammonia,
4. Methanol, and

v. Further exploration of data gaps in hydrogen transmission and storage.
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5. We agree that community impacts should determine where hydrogen pipelines
are placed.

a. All hydrogen delivery projects should obtain prior and informed consent required
for communities where pipelines or delivery infrastructure are built or hydrogen is
introduced.

b. Hydrogen delivery projects should fully consider and respect
i. Historic harms gas infrastructure has caused in project communities,
ii. Community expertise of their experience, and
iii. Safe, reliable, and efficient alternative methods of energy delivery.

6. We agree that the cost of infrastructure to deliver hydrogen should be clear and
transparent to ratepayers and consumers.

a. Pipeline infrastructure presents a cost issue for ratepayers, given how expensive
it is to site and build.

END-USES

1. We agree to principles of supporting electrification, minimizing harm, and
centering community voice and environmental impacts in our consideration of
any end-uses that could use green hydrogen as a resource or feedstock.

a. Electrification
i. If the end-use can be electrified, green hydrogen should not be used.
ii. Electrification should always be prioritized over the use of green

hydrogen, including the consideration of rapid advancement in
electrification technologies.

iii. Emerging electrification technologies should be pursued before
considering hydrogen for the end-use.

iv. Electrification research and development should be prioritized above
hydrogen research and development.

v. Hydrogen should only be considered when there is a technical or practical
constraint to electrification.

b. Harmful end-uses
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i. Harmful end-uses should be reduced or phased out altogether, such as
excessive fertilizer use, where possible.

ii. Using hydrogen to improve a feedstock for an industry that is a harmful
industry shouldn’t justify the continued operation of that industry.

iii. Potential end-uses should use the Precautionary Principle to first prove
that using hydrogen in that context isn’t harmful.

c. Community voice and environmental impacts
i. The cost of using green hydrogen in any end-use should not

disproportionately impact EJ communities and ratepayers from lower
income families.

ii. Public funds should be prioritized for advancing electrification over
hydrogen.

iii. All life-cycle impacts, including financial impacts and health and
environmental impacts, should be transparently considered.

iv. Any end-use should reduce local and regional pollutants.
v. Informed local communities should have veto power over any hydrogen

end-use in their communities.
vi. EJ communities should have a governing voice in end-use

decision-making.
vii. Environmental and EJ impact review processes must be thorough and

should never be fast-tracked.

2. We prioritize equitable direct electrification with renewable energy, and we
agree that green hydrogen should only be used when that is not an option.

a. Direct electrification with renewable energy is cheaper, safer and more efficient
than producing green hydrogen, and therefore should be prioritized.

b. Green hydrogen should be considered only for necessary end-uses that cannot
be supported by electrification or phased out by alternatives.

c. Hydrogen gas should not be used in residential and commercial buildings
because direct electrification with renewable energy is safer and more efficient.

d. Hydrogen should not be used in transportation methods that can easily be
electrified, including passenger cars, light-duty trucking, main line rail, and
drayage trucking.

e. Hydrogen should not be combusted in gas-fired generating units to produce
electricity.

f. Hydrogen should not be blended into the fossil gas system in pursuit of
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decarbonization.
g. We oppose the use of green hydrogen in carbon capture operations.
h. We may support the use of hydrogen in fuel cells to power niche applications

such as back-up power for Public Safety Power Shutoff (PSPS) events as long as
the high-level principles mentioned above are also followed.

3. We agree that additional research is needed regarding the use of green
hydrogen in maritime transport, port infrastructure, long-haul trucking, aviation,
fertilizer production, and hard-to-electrify industrial manufacturing.

a. We agree that the principles outlined at the start of this section and elsewhere
throughout the document should determine whether hydrogen should be used in
any of these applications.

b. We agree that more research is needed on green hydrogen in fertilizer but oppose
any end-use that is used to greenwash or justify the continued over-application of
fertilizer in rural communities who are forced to live with contaminated drinking
water as a result.

WHO WE ARE
● Asian Pacific Environmental Network (APEN)
● California Environmental Justice Alliance (CEJA)
● Center for Community Action and Environmental Justice (CCAEJ)
● Center on Race, Poverty & The Environment (CPRE)
● Communities for a Better Environment
● Environmental Health Coalition
● Leadership Counsel for Justice and Accountability
● Pacoima Beautiful
● Physicians for Social Responsibility Los Angeles (PSR-LA)
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IN SUMMARY

A look at one polluted region — the LA/Long Beach port communities — targeted for clean-air priority
under California’s environmental justice law.

Lea este artículo en español.

In Wilmington, Carson and West Long Beach, people live with major sources of pollution almost in their
backyards: the two busiest ports in the nation, five oil refineries, nine rail yards, four major freeways, several
chemical facilities and the third largest oilfield in the contiguous U.S.

Located in southwestern Los Angeles County, these communities were among the first designated for
California’s landmark environmental justice program, which aims to clean up air pollution in the state’s
hot spots. About 300,000 people live there, mostly people of color.

First the good news: The air is much cleaner than it was years ago. For instance, on most days last year, air
quality in Wilmington was considered good or moderate. But the community still breathes dirty air: On 23
days last year, fine particles violated the nation’s health standard — some days were so polluted that
concentrations of fine particles were more than twice the standard, according to data from the ports of Los
Angeles and Long Beach. On those days, the air was deemed unhealthy for all residents to breathe.

Residents also are routinely exposed to industrial chemicals in their air. Industries in Wilmington and Carson
reported emitting almost 1.7 million pounds of toxic air contaminants in 2020, including ammonia, hydrogen
cyanide and benzene, which is a known cause of leukemia.

People in these polluted port communities more frequently suffer asthma attacks than their neighbors in
cleaner cities. And the cancer risk — predominantly from diesel exhaust spewed by trucks, ships and trains
— is 98% higher in Wilmington than in the rest of the Los Angeles basin.

Let’s take a closer look at the numbers behind the polluted air in Los Angeles County’s port communities.
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Residents in Wilmington, Carson, West Long Beach live near major sources of air
pollution
The higher the percentile, the more that census tract is exposed to a pollutant compared to the rest of the

state.

See pollutant:

(none)

Diesel

PM2.5

Ozone

Toxic air releases from facilities

Statewide Percentile

0 100

Air quality has improved for decades

Air quality in the region has improved substantially in recent decades because of local and state rules that
have cleaned up vehicles and industries.

Since 2005, average concentrations of PM2.5 — fine particles that can damage lungs and trigger heart
attacks — have dropped substantially. They no longer routinely violate federal health standards. Elemental
carbon, a proxy for diesel exhaust, has also been cut in half.
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Toxic air contaminants also have dropped dramatically. As a result, in West Long Beach, the potential cancers
tied to carcinogenic air pollutants such as diesel exhaust and benzene are 84% less than two decades ago,
according to the South Coast Air Quality Management District’s data.
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Now the bad news: A recent spike in pollution

While air pollution has been on a downward trend in the region, a spike began last fall. Nitrogen oxides,
which are a key ingredient of smog, and fine particles began increasing in the fall of 2020.

The cause? Congestion at the nation’s largest port complex — the ports of Los Angeles and Long Beach.
Increased cargo imports and pandemic supply chain disruptions have led to more anchored vessels running on
polluting auxiliary engines. Container trade increased 18% at the two ports in 2021 compared to
2019, according to data from the Ports of Los Angeles and Long Beach. More cargo also means more truck
and train activity — another source of pollution.
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On many days starting in November, more than 100 ships at a time were "anchored or loitering" close to
shore off Long Beach, waiting to enter the ports, according to the Marine Exchange of Southern California.
But a new queuing system now requires the ships to wait 150 miles off California’s coast or 50 miles to the
north or south of the ports. As a result, emissions in the communities have dropped substantially.

High risk of health effects

People in these communities, particularly in West Long Beach, more frequently suffer asthma attacks that
send them to emergency rooms. Diesel exhaust, fine particles and smog can all trigger asthma attacks.

They also breathe high levels of pollutants, predominantly diesel exhaust, linked to cancer. For instance, in
Wilmington, 664 people are at risk of contracting cancer of every million people exposed. (Risks exceeding
100 in a million are considered unacceptable.) Wilmington's cancer risk from air pollution ranks in the top
2% for the entire basin, which includes most of Los Angeles, Orange, San Bernardino and Riverside counties.
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Chronic exposure to diesel particles can also cause or worsen heart and lung diseases, including asthma.
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A snapshot of toxic pollution from industries

The region's economy is driven by the oil and shipping industries. Oil refineries are the largest industrial
source of its smog-causing gases and carcinogenic pollutants. Toxic air contaminants include ammonia,
hydrogen cyanide and benzene, which is a component of crude oil and a known cause of leukemia.
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KeyCite Yellow Flag - Negative Treatment
 Declined to Extend by South of Market Community Action Network v. City

and County of San Francisco, Cal.App. 1 Dist., February 22, 2019
108 Cal.App.4th 859

Court of Appeal, First District, Division 1, California.

FRIENDS OF THE EEL RIVER

et al., Plaintiffs and Appellants,

v.

SONOMA COUNTY WATER

AGENCY, Defendant and Respondent;

Pacific Gas and Electric Company,

Real Party in Interest and Respondent.

No. A098118.
|

May 16, 2003.
|

As Modified on Denial of Rehearing June 13, 2003.

Synopsis
Environmental organizations petitioned for writ of mandate
to challenge environmental impact report prepared by
county water agency for a project which increased agency's
withdrawal of water from river. The Superior Court, Sonoma
County, No. 220847, Lawrence G. Antolini, J., denied
the petition. Organizations appealed. The Court of Appeal,
Margulies, J., held that: (1) report's cumulative impacts
analysis was inadequate due to failure to consider whether
proposed curtailments in diversions from other river to
project river would significantly impact project; (2) report's
alternatives analysis was deficient; (3) report's environmental
setting description was deficient; (4) harm to fish in other
river due to diversions was not significant impact caused by
project, and thus report did not have to account for diversions;
(5) report was not required to consider impact of report on
proceedings regarding proposed curtailments; (6) agency's
failure to prepare own analysis of consequences of growth
for cities and counties for which project was designed did
not render report deficient; (7) agency's response to comment
expressing general concern that project would degrade natural
habitats was adequate; and (8) agency was not required to
submit for review project to county planning agencies of all
counties in which water transmission system was located.

Reversed and remanded with directions.

Swager, J., dissented with opinion.

West Headnotes (32)

[1] Environmental Law Assessments and
impact statements

In applying the substantial evidence standard
on appeal of an agency decision under the
California Environmental Quality Act (CEQA),
the reviewing court must resolve reasonable
doubts in favor of the administrative finding
and decision. West's Ann.Cal.Pub.Res.Code §
21168.5.

1 Case that cites this headnote

[2] Environmental Law Scope of review

In applying the substantial evidence standard
on appeal of an agency decision under the
California Environmental Quality Act (CEQA),
the role of the appellate court is precisely the
same as the trial court's, and the lower court's
findings are not conclusive on appeal. West's
Ann.Cal.Pub.Res.Code § 21168.5.

2 Cases that cite this headnote

[3] Environmental Law Assessments and
impact statements

The court reviewing an agency decision
under the California Environmental Quality
Act (CEQA) does not pass upon the
correctness of the environmental impact report's
environmental conclusions, but only upon its
sufficiency as an informative document. West's
Ann.Cal.Pub.Res.Code § 21168.5.

[4] Environmental Law Scope of review

The Court of Appeal may not set aside an
agency's approval of an environmental impact
report under California Environmental Quality
Act (CEQA) on the ground that an opposite
conclusion would have been equally or more
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reasonable. West's Ann.Cal.Pub.Res.Code §
21000 et seq.

1 Case that cites this headnote

[5] Environmental Law Duty of government
bodies to consider environment in general

The purpose of California Environmental
Quality Act (CEQA) is not to generate paper,
but to compel government at all levels to make
decisions with environmental consequences
in mind; CEQA does not, indeed cannot,
guarantee that these decisions will always be
those which favor environmental considerations.
West's Ann.Cal.Pub.Res.Code § 21000 et seq.;
14 CCR § 15000 et seq.

[6] Environmental Law Scope of review

The Court of Appeal may not substitute its
judgment for that of the people and their
local representatives when reviewing a decision
under the California Environmental Quality Act
(CEQA); it can and must, however, scrupulously
enforce all legislatively mandated CEQA
requirements. West's Ann.Cal.Pub.Res.Code §
21000 et seq.; 14 CCR § 15000 et seq.

[7] Environmental Law Waters and water
courses;  dams and flood control

Cumulative impacts analysis in environmental
impact report issued in connection with
county water agency project which would
increase withdrawals from river was inadequate
due to failure to consider whether proposed
curtailments in diversions into project river
from other river would lead to significant
cumulative impacts in combination with project;
every proposal in front of Federal Energy
Regulatory Commission regarding diversions
posited a decrease in diversions, and agency
knew proposals would limit ability to supply
water in environmentally sound manner. West's
Ann.Cal.Pub.Res.Code § 21000 et seq.; 14 CCR
§ 15130(b)(1)(a).

5 Cases that cite this headnote

[8] Environmental Law Duty of government
bodies to consider environment in general

A county water agency must interpret California
Environmental Quality Act (CEQA) requirement
to consider “past, present, and probable
future projects producing related or cumulative
impacts” in such a way as to afford the fullest
possible protection of the environment. West's
Ann.Cal.Pub.Res.Code § 21000 et seq.; 14 CCR
§ 15130(b)(1)(A).
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[9] Environmental Law Effect of Deficiency

The ultimate decision of whether to approve
a project, be that decision right or wrong,
is a nullity if based upon an environmental
impact report that does not provide the decision-
makers, and the public, with the information
about the project that is required by California
Environmental Quality Act (CEQA). West's
Ann.Cal.Pub.Res.Code § 21000 et seq.; 14 CCR
§ 15000 et seq.

1 Case that cites this headnote

[10] Environmental Law Waters and water
courses;  dams and flood control

Alternatives analysis in environmental impact
report issued under California Environmental
Quality Act (CEQA) in connection with county
water agency project which would increase
withdrawals from river was inadequate due
to failure to discuss alternatives that would
mitigate significant cumulative impact of project
and impact of proposed curtailment of water
from other river into project river. West's
Ann.Cal.Pub.Res.Code § 21000 et seq.; 14 CCR
§ 15126(d).
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[11] Environmental Law Preservation of error
in administrative proceeding

Numerous persons who made comments to
county water agency regarding project to
increase withdrawal of water from river
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requested that agency more thoroughly
review conservation alternatives before issuing
environmental impact report, under California
Environmental Quality Act (CEQA), and thus
issue of agency's failure to consider alternatives
that would reduce dependence on water diverted
from other river was not waived by any failure
to raise issue during administrative proceedings.
West's Ann.Cal.Pub.Res.Code § 21000 et seq.

[12] Environmental Law Purpose of
assessments and statements

An environmental impact report is required
by California Environmental Quality Act
(CEQA) to ensure that all reasonable
alternatives to proposed projects are thoroughly
assessed by the responsible official. West's
Ann.Cal.Pub.Res.Code § 21000 et seq.; 14 CCR
§ 15126.

[13] Environmental Law Consideration of
alternatives

Under the California Environmental Quality
Act (CEQA), environmental impact report's
discussion of alternatives capable of eliminating
any significant adverse environmental effects
or reducing them to a level of insignificance
must be meaningful and must contain analysis
sufficient to allow informed decision making.
West's Ann.Cal.Pub.Res.Code § 21000 et seq.;
14 CCR § 15126(d).

1 Case that cites this headnote

[14] Environmental Law Waters and water
courses;  dams and flood control

Environmental setting description portion of
environmental impact report issued under
California Environmental Quality Act (CEQA)
in connection with county water agency's project
to withdraw more water from project river
was deficient due to failure to disclose either
the impact on other river's salmonid species
due to diversions into project river from
other river and failure to disclose that Federal
Energy Regulatory Commission was considering

proposals to curtail diversions in order to prevent
harm to species. West's Ann.Cal.Pub.Res.Code §
21000 et seq.; 14 CCR § 15125(a,c).

3 Cases that cite this headnote

[15] Environmental Law Adequacy of
Statement, Consideration, or Compliance

Under California Environmental Quality
Act (CEQA), environmental impact report
must contain an accurate description of
the project's environmental setting. West's
Ann.Cal.Pub.Res.Code § 21000 et seq.

2 Cases that cite this headnote

[16] Environmental Law Adequacy of
Statement, Consideration, or Compliance

California Environmental Quality Act (CEQA)
guideline requiring accurate description of
the project's environmental setting in an
environmental impact report is interpreted
broadly in order to afford the fullest
possible protection to the environment. West's
Ann.Cal.Pub.Res.Code § 21000 et seq.; 14 CCR
§ 15125(a, c).

5 Cases that cite this headnote

[17] Environmental Law Waters and water
courses;  dams and flood control

Harm to fish in other river due to diversions
by power company from other river into river
which was subject of county water agency's
project to increase withdrawals was not a
significant impact caused by the project, under
California Environmental Quality Act (CEQA),
and thus agency's environmental impact report
did not have to account for diversions from
other river even though agency may have
relied on diversions in calculating impact of
increased withdrawals; withdrawal of more
water did not approve or make any change to
diversions from other river, and diversions would
continue even if project was not approved. West's
Ann.Cal.Pub.Res.Code § 21000 et seq.; 14 CCR
§ 15126.2.
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1 Case that cites this headnote

[18] Environmental Law Consideration and
disclosure of effects

In general, an environmental impact report
is required, under California Environmental
Quality Act (CEQA), to identify and focus on
direct and indirect environmental impacts caused
by a project. West's Ann.Cal.Pub.Res.Code §
21000 et seq.

[19] Environmental Law Waters and water
courses;  dams and flood control

Environmental impact report was not required,
under California Environmental Quality Act
(CEQA), to consider impact of county water
agency's approval of water project to withdraw
more water from river on Federal Energy
Regulatory Commission (FERC) proceedings
regarding energy company's diversion of water
from neighboring river and discharge of that
water into project river; any argument that
approval of project would lock in diversions
from other river and make it impossible for
energy commission to curtail diversions was
speculative. West's Ann.Cal.Pub.Res.Code §
21000 et seq.; 14 CCR §§ 15126.2, 15145.

3 Cases that cite this headnote

[20] Environmental Law Consideration and
disclosure of effects

Under California Environmental Quality Act
(CEQA), environmental impact report need
not analyze speculative impacts. West's
Ann.Cal.Pub.Res.Code § 21000 et seq.; 14 CCR
§ 15126.2.

1 Case that cites this headnote

[21] Environmental Law Waters and water
courses;  dams and flood control

County water agency's failure to prepare its own
analysis of consequences of growth in eight
cities and counties for which water project was
designed did not render environmental impact

report deficient under California Environmental
Quality Act (CEQA); growth was forecast under
cities' and counties' general plans, environmental
impact reports were prepared for each of
those general plans, and agency incorporated
the discussion contained in those general plan
reports. West's Ann.Cal.Pub.Res.Code § 21100
et seq.; 14 CCR § 15130(b)(1)(B).

4 Cases that cite this headnote

[22] Environmental Law Preservation of error

Environmental organizations waived for
appellate review claim that environmental
impact reports prepared by county water
agency for a project which increased agency's
withdrawal of water from river were deficient
because the reports did not address the
cumulative impacts of regional growth, where
organizations supported their contention with
a blanket reference to seven volumes of the
administrative record, the functional equivalent
of offering no support whatsover for their
proposition.

5 Cases that cite this headnote

[23] Appeal and Error References to Record

Reviewing court is not required to make an
independent, unassisted study of the record in
search of error.

2 Cases that cite this headnote

[24] Appeal and Error Briefs and argument in
general

Reviewing court may treat an issue as waived
when an appellant makes a general assertion,
unsupported by specific argument.

7 Cases that cite this headnote

[25] Environmental Law Proceedings; 
 certification and approval

A lead agency need not respond to each comment
made during the environmental review process
under California Environmental Quality Act
(CEQA); however, it must specifically respond
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to the most significant environmental questions
presented. West's Ann.Cal.Pub.Res.Code §
21000 et seq.; 14 CCR § 15088(b).

[26] Environmental Law Proceedings; 
 certification and approval

The determination of the sufficiency of the
agency's responses to comments on draft
environmental impact report under California
Environmental Quality Act (CEQA) turns upon
the detail required in the responses; if a
general comment is made, a general response
is sufficient. West's Ann.Cal.Pub.Res.Code §
21000 et seq.; 14 CCR § 15088(b).

3 Cases that cite this headnote

[27] Environmental Law Proceedings; 
 certification and approval

County water agency's response to
environmental impact report comment which
expressed general concern that water project
would degrade natural habitats, reduce water
for agricultural uses, and impact the health
and safety of drinking water, was adequate
under California Environmental Quality Act
(CEQA); agency responded that project would
not have impacts on river, that its objective
was to provide a safe, economical, and reliable
water supply, and referred to a more extensive
discussion of agricultural water use contained
elsewhere in environmental impact report. West's
Ann.Cal.Pub.Res.Code § 21000 et seq.; 14 CCR
§ 15088(b).

[28] Environmental Law Proceedings; 
 certification and approval

Environmental impact report comments which
requested that county water agency prepare
a watershed management plan did not raise
any significant issues regarding the agency's
plan to increase withdrawal of water from
river but rather asked agency to consider a
different project, and thus agency's response,
that watershed management plan was not part
of the Project, along with a reference to the

section of the environmental impact report
discussing agency's watershed management
activities, was adequate under California
Environmental Quality Act (CEQA). West's
Ann.Cal.Pub.Res.Code § 21000 et seq.; 14 CCR
§ 15088(b).

[29] Environmental Law Proceedings; 
 certification and approval

Environmental impact report comment which
raised issue of why county water agency had
not developed programs to identify the habitat
needs of trout and salmon did not point out any
deficiencies in the agency's analysis of water
project's impacts on these species in the report,
and thus agency's response to the comment
which referred to discussion of the listing of
those species under the Endangered Species Act
was adequate under California Environmental
Quality Act (CEQA). Endangered Species Act of
1973, § 2 et seq., 16 U.S.C.A. § 1531 et seq.;
West's Ann.Cal.Pub.Res.Code § 21000 et seq.;
14 CCR § 15088(b).

1 Case that cites this headnote

[30] Zoning and Planning Public utilities

Statute stating that each “local agency shall
comply with all applicable building ordinances
and zoning ordinances of the county or city
in which the territory of the local agency is
situated” did not require county water agency's
water project to comply with general plans of
all three counties in which the agency's water
transmission system operated, but rather only
required project to comply with building and
zoning ordinances in those counties. West's
Ann.Cal.Gov.Code § 53091.

[31] Zoning and Planning Public utilities

County water agency was not required to submit
water project to county planning agencies of all
counties in which its water transmission system
was located for review and report as to their
conformity with these counties' general plans,
but rather was only required to submit project
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to its county as project involved construction of
additional facilities only in that county. West's
Ann.Cal.Gov.Code §§ 65401, 65402(c).

1 Case that cites this headnote

[32] Environmental Law Effect of Deficiency

When the informational requirements of
California Environmental Quality Act (CEQA)
are not complied with, an agency has failed
to proceed in a manner required by law
and has therefore abused its discretion. West's
Ann.Cal.Pub.Res.Code § 21168.5.

Attorneys and Law Firms

**327  *864  Law Offices of Stephan C. Volker, Stephan C.
Volker, San Francisco, and Eileen M. Rice, for Plaintiffs and
Appellants.

Steven M. Woodside, County Counsel, Jill D. Golis,
Deputy County Counsel, Sheryl L. Bratton, Deputy County
Counsel; Bartkiewicz, Kronick & Shanahan, Alan B. Lilly,
Sacramento, for Defendant and Respondent.

No appearance for Real Party in Interest and Respondent
Pacific Gas and Electric Company.

MARGULIES, J.

I. INTRODUCTION

In this appeal, we determine the sufficiency of an
Environmental Impact Report (EIR) prepared by defendant
and respondent Sonoma County Water Agency (Agency) for
a project increasing the Agency's withdrawal of water from
the Russian River. Appellants, Friends of the Eel River et

al.,1 contend the EIR does not comply with the California
Environmental Quality Act (Pub. Resources Code, § 21000

et seq., Cal.Code Regs., tit. 14, § 15000 et seq. (CEQA))2

and violates certain planning laws. Appellants challenge
the EIR on three primary grounds: (1) the EIR fails to
adequately consider the project's impacts and alternatives; (2)
the EIR does not describe the project's environmental setting
accurately; and (3) the Agency did not comply with certain
planning laws in its approval of the project. We conclude

the EIR does not contain adequate cumulative impacts and
alternatives analyses and its description of the project's
environmental setting is deficient. We reject appellants'
remaining arguments. Because the EIR is inadequate, the
trial court erred in denying appellants' petition for a writ of
mandate vacating the Agency's certification of the EIR and
approval of the **328  project. Accordingly, we reverse the
judgment.

*865  II. FACTUAL AND PROCEDURAL
BACKGROUND

Two rivers are at the heart of this controversy. The Russian
River, the immediate source of water for the Agency's
500,000 customers, runs south from its headwaters near
Ukiah, and then west to Jenner, where it empties into
the Pacific Ocean. The Eel River lies to the northeast of
the Russian River. It flows west and then north through
Mendocino and Humboldt Counties and empties into the
Pacific Ocean near Eureka.

The Agency draws water from the Russian River and then

releases it to its customers in Sonoma and Marin Counties.3

The Agency has the right to divert up to 75,000 acre-
feet of water a year (AFY) from the Russian River under
permits issued to it by the State Water Resources Control
Board. At the time the Agency proposed this project, it
was using 55,000 AFY of its permitted water rights. The
Agency has determined it must divert considerably more
water than its current permit allows in order to meet the needs
of the growing populations of Sonoma and Marin Counties.
The project that is the subject of the challenged EIR is a
proposal to increase the Agency's diversions of Russian River
water from 75,000 AFY to 101,000 AFY and to expand its
transmission system of pumps, tanks and pipelines in order to
meet the projected demands of its customers (the Project).

Despite its distance from the Agency's customers, the Eel
River is a crucial part of the Agency's Russian River
water supply system. For decades, Pacific Gas and Electric
Company (PG & E) has redirected a significant amount
of water from the Eel River under a license issued by the

Federal Energy Regulatory Commission (FERC).4 This water
—between 159,000 and 181,000 AFY—powers a PG&E
hydroelectric project in Potter *866  Valley called the Potter
Valley Project (PVP). After the water is used to generate
power, it is sent into the Russian River, pursuant to a 1965
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agreement between PG&E and the Agency5 and PG&E's
FERC license. As the **329  Agency acknowledges in its
EIR, “the PVP is important to the successful operation of
the ... Agency's water transmission system.” In fact, most of
the summer water flow in the Russian River consists of water
diverted from the Eel River.

This diversion of water from the Eel River to the Russian
River has resulted in a decline in the population of salmonid
species in the Eel River and impacted fishery operations
along the river. Several endangered species are among the fish
populations that have been harmed by the diversion of water
from the Eel River.

The environmental consequences of diverting water from the
Eel River have not gone unnoticed. In 1983, as a condition
of relicensing PG & E's Potter Valley Project, FERC ordered
PG & E, in cooperation with the California Department of
Fish and Game and the United States Fish and Wildlife
Service, to carry out fish monitoring studies at the Potter
Valley Project for a decade, between 1985 and 1995. (Covelo
Indian Community v. F.E.R.C. (9th Cir.1990) 895 F.2d 581.)
In 1998, PG & E, joined by these two wildlife agencies
and the National Marine Fisheries Service, filed a proposal
to decrease by 22 percent the amount of water diverted
from the Eel River to the Russian River (the Consensus

Recommendation).6

The Agency participated in the FERC proceeding and
vigorously opposed the Consensus Recommendation. It put
forward an alternate proposal for curtailing diversions from
the Eel River by 10 percent by the year 2022. In so doing,
the Agency pointed out that cutting off Eel River water to the
*867  extent proposed in the Consensus Recommendation

would have severe environmental consequences to the
Russian River, including the risk of dewatering portions
of that river during critically dry years because of
the impossibility of maintaining “prudent water storage
reserves.” Despite these concerns, the Agency did not include
in this EIR, which contemplated an increase in water
withdrawn from the Russian River, any discussion of the
potential curtailments in Eel River diversions. Instead, the
Agency made only a summary reference to the pending FERC
proceedings.

Appellants argued, both in administrative hearings and before
the trial court, that the Agency was required to consider the
environmental consequences of the proposals before FERC
to curtail water diverted from the Eel River into the Russian

River. Appellants also contended the Agency was required
to disclose and discuss the long-standing diversion of water
from the Eel River and the fact that these diversions have
ongoing environmental consequences to the Eel River, most
notably seen in the loss of endangered salmonid species. In a
similar vein, appellants argued that the Project's commitment
of water from the Russian River to customer uses would make
FERC reluctant to curtail the diversion of Eel River water.
Appellants contended the Agency was required to disclose
this possibility in the EIR.

The Agency rejected appellants' arguments and approved
the EIR without making the analyses and disclosures
urged by appellants. Appellants challenged this approval
in the Sonoma County Superior Court on the grounds that
the EIR was insufficient under CEQA and the Agency's
approval of the EIR violated California **330  planning
law. The Agency defended its failure to discuss the possible
curtailment of Eel River diversions by characterizing the
proposed curtailments as speculative. The trial court rejected
appellants' challenge to the EIR. This timely appeal followed.

III. DISCUSSION

A. Standard of Review
[1]  [2]  In Napa Citizens for Honest Government v.

Napa County Bd. of Supervisors (2001) 91 Cal.App.4th
342, 356–357, 110 Cal.Rptr.2d 579 (Napa Citizens ), we
articulated the standard of review applicable to a CEQA
challenge. “ ‘[I]n reviewing agency actions under CEQA,
Public Resources Code section 21168.5 provides that a court's
inquiry “shall extend only to whether there was a prejudicial
abuse of discretion. Abuse of discretion is established if
the agency has not proceeded in a manner required by
law or if the determination or decision is not supported by
substantial evidence.” ’ ” (Napa Citizens, at pp. 356–357, 110
Cal.Rptr.2d 579.) “On appeal, ‘[i]n applying the substantial
*868  evidence standard, “the reviewing court must resolve

reasonable doubts in favor of the administrative finding and
decision.” ’ (Laurel Heights Improvement Assn. v. Regents
of University of California, supra, 47 Cal.3d at p. 393, 253
Cal.Rptr. 426, 764 P.2d 278.) The role of the appellate court ...
is precisely the same as the trial court's, and the lower court's
findings are not conclusive on appeal. [Citation.]” (Napa
Citizens, at p. 357, 110 Cal.Rptr.2d 579.)

[3]  [4]  [5]  [6]  “Thus, the reviewing court ‘ “does
not pass upon the correctness of the EIR's environmental
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conclusions, but only upon its sufficiency as an informative
document.” ’ [Citations.] We may not set aside an agency's
approval of an EIR on the ground that an opposite
conclusion would have been equally or more reasonable.
‘Our limited function is consistent with the principle that
“[t]he purpose of CEQA is not to generate paper, but to
compel government at all levels to make decisions with
environmental consequences in mind. CEQA does not, indeed
cannot, guarantee that these decisions will always be those
which favor environmental considerations.” ’ [Citations.] We
may not, in sum, substitute our judgment for that of the
people and their local representatives. We can and must,
however, scrupulously enforce all legislatively mandated
CEQA requirements.” (Citizens of Goleta Valley v. Board of
Supervisors (1990) 52 Cal.3d 553, 564, 276 Cal.Rptr. 410,
801 P.2d 1161.) With these principles in mind, we consider
appellants' CEQA arguments.

B. Cumulative Impacts Analysis
[7]  Appellants argue the EIR's cumulative impacts analysis

is flawed because it does not take into account the proposals
pending before FERC to curtail water diverted from the Eel
River into the Russian River. The Agency, on the other hand,
argues the outcome of the FERC proceeding is speculative
and need not be included in the cumulative impacts discussion
of the EIR. We conclude it was reasonable and practical to
include a discussion of the FERC proceeding in the EIR, and
the Agency failed to proceed in a manner required by law
when it concluded otherwise. The Agency, therefore, abused
its discretion in certifying the EIR. (Laurel Heights, supra,
47 Cal.3d at p. 376, 253 Cal.Rptr. 426, 764 P.2d 278; San
Franciscans for Reasonable Growth v. City and County of San
Francisco (1984) 151 Cal.App.3d 61, 71, 198 Cal.Rptr. 634
(San Franciscans for Reasonable Growth ).)

[8]  The Guidelines require the Agency to consider “past,
present, and probable **331  future projects producing
related or cumulative impacts....” (Guidelines, § 15130, subd.
(b)(1)(A).) The Agency must interpret this requirement in
such a way as to “afford the fullest possible protection of the
environment.” (Citizens Assn. for Sensible Development of
Bishop Area v. County of *869  Inyo (1985) 172 Cal.App.3d
151, 168, 217 Cal.Rptr. 893; see also Friends of Mammoth v.
Board of Supervisors (1972) 8 Cal.3d 247, 259, 104 Cal.Rptr.
761, 502 P.2d 1049; San Franciscans for Reasonable Growth,
supra, 151 Cal.App.3d 61, 74, 198 Cal.Rptr. 634.)

In Kings County Farm Bureau v. City of Hanford (1990) 221
Cal.App.3d 692, 723, 270 Cal.Rptr. 650 (Kings County Farm

Bureau ), the court held that, in considering whether an EIR
must include related projects, “[t]he primary determination
is whether it was reasonable and practical to include the
projects and whether, without their inclusion, the severity
and significance of the cumulative impacts were reflected
adequately.” Here, the answer to this inquiry leads to the
conclusion that the FERC proceeding was a related project
and should have been included in the EIR.

We disagree with the Agency's contention that the FERC
proceeding is inconclusive and need not be analyzed in the
EIR's cumulative impacts section. Certainly, the present EIR
might lead to this conclusion. In that document, according
to the Agency, “PG & E, in consultation with the resource
agencies, was required to file with FERC recommendations
for modifications to the required flow schedule, operations,
or structures for the purpose of protecting and maintaining
fisheries resources in the Eel and East Fork Russian rivers.
A consensus recommendation, in which the National Marine
Fisheries Service (NMFS) also joined, was filed with FERC
by PG & E at the end of March 1998.” (Emphasis added.)

The record tells a far different story from the one the Agency
relates in its EIR. Although the Agency euphemistically
describes the flow proposals before FERC as “modifications,”
every proposal before FERC—including the Agency's own
—posits a decrease in the amount of water available to the
Agency to supply its customers' needs at a time when the
Agency is seeking to increase the amount of water it takes out
of the Russian River.

Moreover, the Agency was well aware at the time the
EIR was drafted that the proposals pending before FERC,
if approved, would limit its ability to supply water to its
customers in an environmentally sound way under current
conditions. In a letter sent to FERC about a month before
the EIR was certified, the Agency told FERC that the
Consensus Recommendation proposed by PG & E and a
number of federal and state wildlife agencies would lead to a
“dramatic increase in the risk that Lake Mendocino, and the
Russian River between Coyote Valley Dam and Healdsburg,
would be dewatered in a critically dry year by failure
to maintain prudent water storage reserves. The economic
and environmental consequences of such *870  dewatering
would be enormous. The National Marine Fisheries Service
has listed steelhead trout and coho salmon in the Russian
River as threatened species under the Endangered Species Act
(‘ESA’). In addition to the obvious impacts on endangered
fish of dewatering the upper Russian River, lower Lake
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Mendocino water levels would often result in higher water
temperatures that could adversely affect the salmonid rearing
habitat maintained for several miles downstream of Coyote
Valley Dam by cold water releases from Lake Mendocino.
Salmonid rearing habitat on Dry Creek also could be
adversely **332  affected by warmer releases from Lake
Sonoma resulting from reduced diversions to the Russian
River.” Although the Agency was aware of the nature of
the proposals pending before FERC and the environmental
consequences of these proposals, its EIR completely fails to
alert the public and the decisionmakers to the cumulative
impact of Eel River curtailments pending before FERC and
increased Russian River diversions proposed in the Project.

CEQA requires more than this. Despite the Agency's
argument to the contrary, it was both reasonable and practical
to include the Eel River curtailment proposals pending before
FERC in the Agency's cumulative impacts analysis. At the
time the EIR was prepared, the proposals before FERC
had progressed to the point that an Environmental Impact
Statement, the federal equivalent of an EIR (Guidelines, §
15363), had been initiated. Based on this fact alone, we can
conclude the possible curtailment of Eel River diversions was
a reasonably foreseeable future project, which should have
been included in the EIR's discussion of cumulative impacts.
For example, in San Franciscans for Reasonable Growth,
supra, 151 Cal.App.3d 61, 75, 198 Cal.Rptr. 634, the court
held that high rise building projects that had progressed far
enough to be under environmental review must be considered
in a cumulative impacts analysis because “experience and
common sense indicate that projects which are under review
are ‘reasonabl[y] foreseeable probable future projects.’ ”

The Agency responds that FERC has been considering some
curtailment of Eel River diversions for a long time and has
yet to take action. We do not agree that a lengthy review
process means a project is speculative. We doubt the Agency
would describe its own project as speculative, despite the fact
that a great deal of time has elapsed since the project was
originally proposed. Similarly, the proposals pending before
FERC to decrease Eel River diversions may not be considered
speculative simply because the FERC process appears to be
a lengthy one.

Another basis for our conclusion that the FERC proceeding
should have been included as a related project in the
cumulative impacts section of the *871  Agency's EIR is
the fact that the Agency has been participating actively

in this proceeding.7 In Kings County Farm Bureau, supra,

221 Cal.App.3d 692, 723, 270 Cal.Rptr. 650, evidence that
environmental information omitted by the agency was, in fact,
available for inclusion in the EIR, led the court to conclude
that “the EIR could reasonably and practically have included
such projects in its analysis.” The Agency's detailed submittal
to FERC on November 6, 1998 (a month before the EIR was
certified) leaves little doubt that the Agency, an active and
sophisticated participant in the FERC licensing procedure,
had more than sufficient information with which to analyze
the FERC proceeding in its EIR.

Finally, the Agency's failure to consider the impact of the
potential curtailment of **333  water from the Eel River has
resulted in an EIR that fails to alert decision makers and the
public to the possibility that the Agency will not be able to
supply water to its customers in an environmentally sound
way. (Kings County Farm Bureau, supra, 221 Cal.App.3d at
p. 724, 270 Cal.Rptr. 650.) Throughout the EIR, the Agency
relies on a tool referred to as the “Russian River Model.”
The model is used by the Agency to simulate demand on
its Russian River water supply system in order to determine
whether there is adequate water to meet customer demands.
In the cumulative impacts section, the Agency forecasts
demands on its water supply system and then, using the
model, draws conclusions about whether its existing water
supplies will meet these future demands. One assumption
the Agency relies on in determining whether there is enough
water to meet future demands is that the Russian River will
continue to receive diversions from the Eel River.

The EIR concludes that existing supplies can meet future
demands for water, and that minimum stream flow
requirements imposed by the State Water Resources Control
Board can also be maintained even when future water
demands are taken into account. This is not an insignificant
conclusion environmentally, because these minimum stream
flow requirements are designed in part to ensure the health
of species in the river. And yet, had the Agency taken into
account the potential curtailment of Eel River diversions,
it might well have reached a different conclusion about
whether existing *872  water supplies could satisfy customer
demands and minimum stream flow requirements.

The Agency has made clear it believes that the
Consensus Recommendation pending before FERC will
have “enormous” environmental consequences. The failure
to consider these consequences has resulted in an
underestimation of the Agency's ability to meet customer
demands without negative environmental consequences.
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(Kings County Farm Bureau, supra, 221 Cal.App.3d at p. 724,
270 Cal.Rptr. 650.)

[9]  [10]  In conclusion, this EIR should have, but
did not, consider whether the proposed curtailments in
Eel River diversions would lead to significant cumulative
impacts in combination with the Project. The absence of
this analysis makes the EIR an inadequate informational
document. “ ‘[T]he ultimate decision of whether to approve
a project, be that decision right or wrong, is a nullity if
based upon an EIR that does not provide the decision-
makers, and the public, with the information about the
project that is required by CEQA.’ [Citation.] The error
is prejudicial ‘if the failure to include relevant information
precludes informed decisionmaking and informed public
participation, thereby thwarting the statutory goals of the EIR
process.’ [Citation.]” (San Joaquin Raptor/Wildlife Rescue
Center v. County of Stanislaus (1994) 27 Cal.App.4th 713,
721–722, 32 Cal.Rptr.2d 704 (San Joaquin Raptor).) The
public and the decisionmakers should have been made aware
that the proposed curtailment of Eel River diversions might
impact the Agency's ability to provide water to its customers
in an environmentally sound way. The Agency's failure to do
so renders this EIR deficient.

C. Alternatives Analysis
[11]  Appellants contend the EIR's alternatives analysis is

flawed. Appellants assert the EIR should have, but did not,
consider alternatives that would reduce its dependence on
water diverted from the Eel River, particularly in light of
the proposals **334  before FERC to curtail this water. We

agree.8

[12]  [13]  An EIR is required to “ensure that all reasonable
alternatives to proposed projects are thoroughly assessed by
the responsible official.” *873  Wildlife Alive v. Chickering
(1976) 18 Cal.3d 190, 197, 132 Cal.Rptr. 377, 553 P.2d
537.) Therefore, “[a]n EIR must ‘[d]escribe a range of
reasonable alternatives to the project or to the location of
the project, which could feasibly attain the basic objectives
of the project and evaluate the comparative merits of
the alternatives.’ (Guidelines, § 15126, subd. (d).) The
discussion must ‘focus on alternatives capable of eliminating
any significant adverse environmental effects or reducing
them to a level of insignificance, even if these alternatives
would impede to some degree the attainment of the project
objectives, or would be more costly.’ (Guidelines, § 15126,
subd. (d)(3).)” (Kings County Farm Bureau, supra, 221

Cal.App.3d at p. 733, 270 Cal.Rptr. 650.) This discussion of
alternatives must be “meaningful” and must “contain analysis
sufficient to allow informed decision making.” (Laurel
Heights, supra, 47 Cal.3d 376, 403–404, 253 Cal.Rptr. 426,
764 P.2d 278.)

The Agency was required to consider project alternatives
that might eliminate or reduce the Project's significant
adverse environmental effects. The EIR presently considers
alternatives fashioned by the Agency in light of the
EIR's flawed cumulative impacts analysis. In San Joaquin
Raptor, supra, 27 Cal.App.4th 713, 738, 32 Cal.Rptr.2d
704, the court held that, where the EIR's description of
the project's environmental setting was not “accurately and
fully assessed,” the alternatives analysis was also flawed. In
finding the alternatives analysis flawed, the court pointed
out that the EIR's “discussion of alternatives does not
foster ‘informed decision making’ [citation]” because it is
“devoid of substantive factual information from which one
could reach an intelligent decision as to the environmental
consequences and relative merits of the available alternatives
to the proposed project.... [Citation.]” (Ibid.) Here, as there,
“[b]ecause the discussion of alternatives omitted relevant,
crucial information, it subverted the purposes of CEQA and is
legally inadequate.” (Id. at pp. 738–739, 32 Cal.Rptr.2d 704.)

The Agency must discuss project alternatives that would
mitigate any significant cumulative impact of the proposed
curtailment of Eel River diversions and the Agency's Project.
Alternatives that would reduce the Agency's reliance on water
diverted from the Eel River would be among the alternatives
that must be considered by the Agency in the event it
determines that the cumulative impact of the Project and the
FERC proceeding is significant.

D. Project's Environmental Setting
[14]  Appellants contend the EIR's description of the

Project's environmental setting is deficient. Appellants argue
that, under CEQA, the Agency was *874  required to reveal
that Eel River diversions, on which the Agency depends for
a significant amount of water, have harmed salmonid species
in the Eel River. The Agency on the other hand, contends
its abbreviated description of historical levels of diversions
from the Eel River sufficiently describes **335  the Project's
environmental setting. We conclude the EIR's description of
the Project's environmental setting is deficient because it does
not disclose either the impact on Eel River salmonid species
of diverting water from the Eel River or the fact that FERC
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is considering proposals to curtail these diversions in order to
prevent harm to these species.

[15]  [16]  An EIR must contain an accurate description of
the project's environmental setting. An EIR “must include
a description of the physical environmental conditions
in the vicinity of the project ... from both a local
and regional perspective. This environmental setting will
normally constitute the baseline physical conditions by
which a lead agency determines whether an impact is
significant.” (Guidelines, § 15125, subd. (a).) There is
good reason for this requirement: “Knowledge of the
regional setting is critical to the assessment of environmental
impacts.... The EIR must demonstrate that the significant
environmental impacts of the proposed project were
adequately investigated and discussed and it must permit
the significant effects of the project to be considered in
the full environmental context.” (Guidelines, § 15125, subd.
(c).) We interpret this Guideline broadly in order to “afford
the fullest possible protection to the environment.” (Kings
County Farm Bureau, supra, 221 Cal.App.3d 692, 720, 270
Cal.Rptr. 650.) In so doing, we ensure that the EIR's analysis
of significant effects, which is generated from this description
of the environmental context, is as accurate as possible. (See
also Remy et al., Guide to the Cal. Environmental Quality Act
(CEQA) (10th ed.1999), pp. 374–376.)

In the chapter devoted to the Project's environmental setting,
the EIR largely focuses on Lake Sonoma, the southernmost
reservoir in the Agency's water supply system, and the
reservoir from which the Agency will make the proposed
increased withdrawals of water. In so doing, the EIR omits
a meaningful discussion of the conditions in the northern
part of the water supply system: Most notably, the diversion
of Eel River water to the Russian River, the impact these
diversions have had on salmonid species in the Eel River,
and the proposals pending before FERC to curtail Eel River
diversions in order to protect these species. Beyond stating
that most of the stream flow in the Russian River during the
summer months comes from water “imported” from the Eel
River, the Agency fails to alert the public and the decision
makers to the real possibility that these diversions, on which
the Agency depends, will be curtailed.

As we have explained, FERC, which authorizes these
diversions, has received proposals to decrease the amount
of water diverted from the Eel *875  River. The EIR's
incomplete description of the Project's environmental setting
fails to set the stage for a discussion of the cumulative impact

of the FERC proceeding and the Project. We conclude the EIR
must disclose to the public and decision makers that, because
of the harm caused by Eel River diversions to salmonid
species in that river, proposals are pending before FERC
to curtail these diversions, on which the Agency depends.
Without this information, the EIR does not comply with
Guidelines section 15125. (San Joaquin Raptor, supra, 27
Cal.App.4th 713, 722–729, 32 Cal.Rptr.2d 704; see also
Galante Vineyards v. Monterey Peninsula Water Management
Dist. (1997) 60 Cal.App.4th 1109, 1122, 71 Cal.Rptr.2d 1.)

E. Project's Impacts on the Eel River
[17]  Although we conclude the EIR must discuss the fact

that the diversion of Eel River water has harmed salmonid
species **336  in that river, we do not agree that this harm
is a significant impact caused by this Project, as appellants
argue. Nor do we agree with appellants' argument that another
significant impact of the Project is the possibility that,
by committing additional Russian River water to Agency
customers, the Agency will cause FERC to reject the pending
proposals to curtail Eel River diversions.

[18]  In general, an EIR is required to identify and focus on
direct and indirect environmental impacts caused by a project.
Significant impacts typically involve changes in the existing
environment caused by a project. (Guidelines, § 15126.2,
subd. (a).) The Agency's Project, neither approves nor makes
any change to Eel River diversions. Accordingly, it does not
cause the conditions in the Eel River. These conditions, which
predate the Project, would exist even if the Project was not
approved. The record makes clear that the diversion of Eel
River water is authorized by FERC through a license that
gives PG & E the right to divert water from the Eel River.
PG & E's diversion of this water into the Russian River takes
place under a contract between the Agency and PG & E
entered into in 1965. Under its terms, PG & E directs water
from the Eel River into the Russian River and, in exchange,
the Agency maintains dams and other structures associated
with the PVP.

Both the FERC licensing procedure and the contract between
the Agency and PG & E may well be “projects” under

CEQA.9 (See Guidelines, § 15378, subd. (a) [a project is
the “whole of an action which has a potential for *876
resulting in either a direct physical change in the environment,
or a reasonably foreseeable indirect physical change in the
environment”].) Quite clearly, neither the FERC proceeding
nor the 1965 contract is the subject of the EIR challenged by
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appellants. Both the FERC proceeding and the 1965 contract
may have significant environmental impacts, but nothing in
the record indicates these impacts are caused by the Agency's
Project.

In reality, appellants seem to be arguing that, although
the Project does not authorize or change the diversion of
Eel River water, the Agency must nevertheless account
for the consequences of this diversion in its EIR for the
Project simply because the Agency relies on these diversions.
Appellants have not cited any authority for the proposition
that, when a project relies on an arrangement that predates
the project and is authorized in a different proceeding, the
project's EIR must consider the significant impacts of this
prior arrangement.

One case cited by appellants in support of this argument
is County of Inyo v. Yorty (1973) 32 Cal.App.3d 795, 108
Cal.Rptr. 377. County of Inyo involves the withdrawal of
water from the Owens Valley to supply residents of the Los
Angeles Basin. The project in County of Inyo was a proposal
by the City of Los Angeles to expand and accelerate its
extraction of subsurface water from Owens Valley. (Id. at p.
799, 108 Cal.Rptr. 377.) The City argued it was not required
to prepare an EIR for this proposal because it was not a
new project. The court disagreed and held that the “City's
expanded tapping and extraction of the underground water
is an **337  ‘ongoing project,’ requiring an EIR....” (Id.
at p. 808, 108 Cal.Rptr. 377.) County of Inyo holds that,
when a project proposes an increase in the scope of an
existing project, an EIR must be prepared. Here, however, the
Agency's Project does not involve any increase in or change
to Eel River diversions. County of Inyo is, therefore, not
helpful to appellants. Santiago County Water Dist. v. County
of Orange (1981) 118 Cal.App.3d 818, 173 Cal.Rptr. 602 is
similarly inapposite. The Santiago County court found that
an EIR for a sand and gravel mine was deficient because it
failed to analyze the increased demands for water that would
result from the construction of the mine. (Id. at p. 831, 173
Cal.Rptr. 602.) Because there is no evidence the Agency's
Project will result in any increase in diversions from the Eel
River, Santiago County is inapplicable.

[19]  [20]  We turn next to the issue of whether the EIR must
consider the impact of the Agency's approval of the Project on
the FERC proceedings. An EIR must discuss a project's direct
and indirect significant impacts, but these *877  impacts
need be discussed only if they are likely to result from the
project. (Guidelines, § 15126.2.) There is no requirement that

an EIR analyze speculative impacts. Guidelines section 15145
provides, “If, after thorough investigation, a lead agency finds
that a particular impact is too speculative for evaluation, the
agency should note its conclusion and terminate discussion of
the impact.”

Appellants suggest that, if the Project is approved, the Agency
will somehow lock in Eel River diversions and thus will
make it impossible for FERC to curtail these diversions. The
Agency points out that appellants' argument is based on an
assumption that FERC will respond to the Project's approval
by refusing to curtail Eel River diversions. Appellants have
cited no evidence that the Agency's approval of the Project is
a legally cognizable factor in FERC's decision to curtail Eel
River diversions. The Agency, therefore, properly concluded
it need not consider the impact of approving the Project on
the FERC proceedings.

F. Growth-inducing Impacts
[21]  The Project is designed to accommodate the projected

population growth of the eight cities and counties served
by the Agency, as that growth is forecast under the general
plans for these cities and counties. Between 1987 and 1995,
EIR's were prepared for each of these general plans. In
considering the growth inducing impacts of the Project,
the Agency incorporates the discussion contained in these
general plan EIR's. Appellants now contend the Agency's
EIR is deficient because the Agency was required to
prepare its own analysis of the consequences of growth in
these eight cities and counties. The Agency argues that its
reliance on these general plans is permitted under Guidelines
section 15130, subdivision (b)(1)(B), which provides that
a cumulative impacts analysis can rely on a “summary of
projections contained in an adopted general plan or related
planning document, or in a prior environmental document
which has been adopted or certified, which described or
evaluated regional or areawide conditions contributing to the
cumulative impact.” We agree.

[22–24] Appellants suggest for the first time in their
reply brief that the EIR's relied on by the Agency are
deficient because these documents do not address the
cumulative impacts of regional growth. Appellants support
this contention with a blanket reference to seven volumes
of the administrative record, the fuctional equivalent of
offering no support whatsoever for **338  this proposition.
A“ ‘...reviewing court is not required to make an independent,
unassisted study of the record in serach of error....’ ” (Guthrey
v. State of California (1998) 63 Cal.App.4th 1108, 1115, 75
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Cal.Rptr.2d 27) *878  and may treat an issue as waived
“when an appellant makes a general assertion, unsupported
by specific argument....” (People v. Stanley (1995) 10 Cal.4th
764, 793, 42 Cal.Rptr.2d 543, 897 P.2d 481.) Because we are
not required to comb through the nearly 7,000 pages of the
record cited by appellants in order to locate these claimed
deficiencies, we treat this argument as having been waived by
appellants.

G. Responses to Comments
Appellants also contend the Agency failed to or did not
adequately respond to a number of comments regarding
various aspects of the EIR. Two of these comments raise
issues we have identified as inadequately addressed by the
Agency in the EIR and, therefore, these comments must
be addressed in a revised EIR. Specifically, Comment 1–9
requests additional evaluation of potential decreases in PVP
diversions from the Eel River. Because we have held the
Agency must take into account the pending proposals to
curtail Eel River diversions, a revised EIR must address this
request. Comment 45–3 requests that the EIR include a figure
depicting the Eel River, a request the Agency must fulfill
when it revises the description of the Project's environmental

setting.10

[25]  [26]  We have reviewed the Agency's responses to
the remaining comments and conclude they are adequate.
“Guideline, section 15088, subdivision (b), explains that
what is required of the responses is ‘good faith, reasoned
analysis.... Conclusory statements unsupported by factual
information will not suffice.’ ” (Towards Responsibility in
Planning v. City Council (1988) 200 Cal.App.3d 671, 683,
246 Cal.Rptr. 317.) “ ‘... The courts have looked not for
perfection but for adequacy, completeness, and a good faith
effort at full disclosure.’ ... Thus, a lead agency need not
respond to each comment made during the review process,
however, it must specifically respond to the most significant
environmental questions presented. [Citation.] Further, the
determination of the sufficiency of the agency's responses to
comments on the draft EIR turns upon the detail required in
the responses. [Citation.] Where a general comment is made, a
general response is sufficient. [Citation.]” (Browning–Ferris
Industries v. City Council (1986) 181 Cal.App.3d 852, 862,
226 Cal.Rptr. 575, italics omitted.) With these principles in
mind, we will address briefly the remaining comments and
responses challenged by appellants.

[27]  Comment 226–1 expresses a general concern that
the Project will degrade natural habitats, reduce water for
agricultural uses, and impact the health and  *879  safety of
drinking water. The Agency responded that the project would
not have impacts on the Eel River and that its objective is
to “provide a safe, economical, and reliable water supply....”
The response also referred to a more extensive discussion
of agricultural water use contained elsewhere in the EIR.
Given the lack of specificity contained in this comment, the
Agency's response is adequate.

[28]  Comments 226–2 and 226–4 request that the Agency
prepare a watershed management plan. We agree with the
Agency that this comment asks the **339  Agency to
consider a different project and thus fails to raise any
significant issues regarding the Project itself. The Agency's
response, that a watershed management plan is not part of
the Project, along with a reference to the section of the EIR
discussing the Agency's watershed management activities, is
adequate.

[29]  Comment 44–6 raises the issue of why the Agency
had not developed programs to identify the habitat needs
of steelhead trout, coho salmon, and chinook salmon. The
Agency's response refers to its discussion of the listing of
these species under the Endangered Species Act. We agree
with the Agency that this comment does not point out any
deficiencies in the Agency's analysis of the Project's impacts
on these species in the EIR and, therefore, the Agency's
response is adequate.

H. California Planning Law Requirements
Appellants argue the Agency has failed to comply with certain
planning law requirements. Appellants contend the Agency
is in violation of Government Code sections 53091, 65401
and 65402 because it did not consider whether its Project is in
compliance with the general plans of Marin, Mendocino, and
Humboldt Counties. This argument is based on a misreading
of the requirements of these Government Code sections and
we reject it.

[30]  Government Code section 53091 provides that “[e]ach
local agency shall comply with all applicable building
ordinances and zoning ordinances of the county or city in
which the territory of the local agency is situated.” Appellants
read this as a requirement that the Project comply with the
general plans of Marin, Mendocino, and Humboldt Counties
because the Agency's water transmission system operates
in all of these counties. We disagree. This statute does not
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mandate compliance with applicable general plans at all.
Rather, it contemplates compliance with building and zoning
ordinances.

Neither of the cases cited by appellants convince us otherwise.
In *880  City of Lafayette v. East Bay Mun. Utility Dist.
(1993) 16 Cal.App.4th 1005, 1009, 20 Cal.Rptr.2d 658,
the East Bay Municipal Utility District proposed to expand
and improve facilities at a filter plant that treated raw
water for delivery to the District's customers. The District
applied for a use permit for the project from the City of
Lafayette, where the project was located. After the City
denied the application, the District attempted to declare itself
exempt from compliance with Lafayette's zoning and building
ordinances. (Id. at p. 1012, 20 Cal.Rptr.2d 658.) The issue in
City of Lafayette is whether the District's project was exempt
from these ordinances. Although appellants assert this case
stands for the proposition that the District was required to
comply with the City of Lafayette's general plan, this issue
is simply never discussed. In Lawler v. City of Redding
(1992) 7 Cal.App.4th 778, 9 Cal.Rptr.2d 392, the court held
that the City of Redding was categorically exempt from
compliance with the county's general plan under Government
Code sections 53090 and 53091. It did not, therefore, address
the specific question of whether section 53091 requires that
an Agency's project comply with a county general plan. Our
reading of this statute's plain language leads to the conclusion
that it does not concern general plan compliance, a subject
covered in Government Code sections 65401 and 65402.

[31] Appellants further contend that, under Government
Code section 65401, the Agency was required to submit its
Project to the county planning agencies of all counties in
which its water transmission system **340  is located for
review and report as to their conformity with these counties'
general plans. The Agency counters that it was only required
to do so in Sonoma County. We agree.

Government Code section 65401 provides, “If a general plan
or part thereof has been adopted, within such time as may
be fixed by the legislative body, each county or city officer,
department, board, or commission, and each governmental
body, commission, or board, including the governing body of
any special district or school district, whose jurisdiction lies
wholly or partially within the county or city, whose functions
include recommending, preparing plans for, or constructing,
major public works, shall submit to the official agency, as
designated by the respective county board of supervisors or
city council, a list of the proposed public works recommended

for planning, initiation or construction during the ensuing
fiscal year. The official agency receiving the list of proposed
public works shall list and classify all such recommendations
and shall prepare a coordinated program of proposed public
works for the ensuing fiscal year. Such coordinated program
shall be submitted to the county or city planning agency for
review and report to said official agency as to conformity
with the adopted general plan or part thereof.” Section 65402,
subdivision (c) provides that local *881  agencies shall not
construct or authorize a public structure in any county until
the project has been submitted to and reported upon by the
planning agency having jurisdiction over the project as to
conformity with the local general plan.

We read these statutes as requiring the Agency to submit
the Project, which involves the construction of additional
facilities only in Sonoma County, to the Sonoma County
Planning Commission. Although appellants suggest that the
Project “evolves [sic] the construction and maintenance of
check dams and other structures associated with the PVP in
Mendocino County,” in fact these facilities have already been
constructed and are not subject to review under Government
Code section 65402, subdivision (c).

Appellants acknowledge the Agency did submit the Project
to the Sonoma County Planning Commission, as it was
required to do. Nevertheless, appellants contend the EIR
is deficient because the Project is in direct conflict with
the Sonoma County general plan and this conflict is not
disclosed in the EIR. An EIR is required to “discuss any
inconsistencies between the proposed project and applicable
general plans....” (Guidelines, § 15125, subd. (d).) Thus, to the
extent the Project is inconsistent with general plan goals such
as the protection of rare and endangered species and stream
environments, the EIR must discuss this inconsistency. When
the Agency drafts a subsequent EIR to correct the deficiencies
identified in this opinion, it may identify inconsistencies
between the Project and the Sonoma County general plan,
including those provisions that identify a policy to protect and
restore fish and wildlife resources. At this point, however, we
are unable to conclude the Project conflicts with the Sonoma
County general plan.

I. Conclusion
We have concluded, based on the foregoing analysis of
CEQA, that the EIR prepared by the Agency is an inadequate
informational document. The EIR fails to adequately discuss
the cumulative impact of the Project and the proposal pending
before FERC to curtail Eel River diversions. To the extent the
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adequate analysis of Project alternatives depends on the EIR's
thorough consideration of the Project's cumulative impacts,
the EIR's alternatives **341  analysis is also deficient.
Further, the EIR fails to provide an accurate description of
the Project's environmental setting. The EIR must disclose
that diversions from the Eel River have impacted salmonid
species in that river and given rise to proposals pending
before FERC to curtail Eel River diversions. Finally, we
conclude the Agency's responses to comments violate CEQA
insofar as these comments raise issues we have identified as
inadequately addressed in the EIR.

[32] *882  “When the informational requirements of CEQA
are not complied with, an agency has failed to proceed in
‘a manner required by law’ and has therefore abused its
discretion. [Citations.] [¶] ... While we may not substitute
our judgment for that of the decision makers, we must
ensure strict compliance with the procedures and mandates of
the statute. [Citations.]” (Save Our Peninsula Committee v.
Monterey County Bd. of Supervisors (2001) 87 Cal.App.4th
99, 118, 104 Cal.Rptr.2d 326.) The Agency's deficient EIR
has made meaningful assessment of the potentially significant
impacts of its Project impossible. Therefore, the Agency's
failure to proceed as required by law was prejudicial and the
trial court erred in denying appellants' petition for a writ of
mandate vacating certification of the EIR and approval of

the Project.11 (Sierra Club v. State Bd. of Forestry (1994) 7
Cal.4th 1215, 1236–1237, 32 Cal.Rptr.2d 19, 876 P.2d 505;
East Peninsula Ed. Council, Inc. v. Palos Verdes Peninsula
Unified School Dist. (1989) 210 Cal.App.3d 155, 174, 258
Cal.Rptr. 147; Rural Landowners Assn. v. City Council (1983)
143 Cal.App.3d 1013, 1023, 192 Cal.Rptr. 325.) The trial
court erred in denying appellants' petition for a writ of
mandate.

IV. DISPOSITION

The judgment is reversed and the matter remanded to the trial
court with directions to grant appellants' petition for a writ
of mandate vacating the Agency's certification of the EIR
and approval of the Project. Appellants are awarded costs on
appeal.

I concur: MARCHIANO, P.J.

SWAGER, J., Concurring and Dissenting.
The majority opinion concludes that the description of the
Polter Valley Project's (Project) environmental setting is
deficient “because it does not disclose either the impact on
Eel River salmonid species of diverting water from the Eel
River or the fact that FERC is considering proposals to
curtail these diversions in order to prevent harm to these
species.” (Maj. opn., ante, at p. 335.) Despite this conclusion,
the majority holds that the harm caused to the salmonid
species in the Eel River is not a “significant impact caused
by this Project....” (Maj. opn., ante, at p. 336.) I respectfully
dissent from this portion of the opinion.

“Before the impacts of a project can be assessed and
mitigation measures considered, an EIR must describe the
existing environment. It is only against *883  this baseline
that any significant environmental effects can be determined.
( [Cal.Code Regs., tit. 14], §§ 15125, 15126.2, subd.
(a).)” (County of Amador v. El Dorado County Water Agency
(1999) 76 Cal.App.4th 931, 952 [91 Cal.Rptr.2d 66].) The
majority recognizes that an adequate description of the
Project's environmental setting is necessary to insure that
the EIR's (environmental impact report) analysis **342
of significant impacts “is as accurate as possible” and
notes two major deficiencies. (Maj. opn., ante, at p. 335.)
The existing description veils the Project's dependence on
maintaining existing Eel River diversions and the effects
of those diversions on fish populations in that river. It
also gives only a myopic view of the FERC (Federal
Energy Regulatory Commission) proceedings in which flow
curtailments from the Eel River have been proposed. Thus,
a sufficient “baseline” does not exist from which it can be
accurately determined if the Project will, or will not have, a
significant impact on the Eel River.

Until this veil is lifted by an adequate description of the
environmental setting, as required by the majority opinion,
it is premature to find that the Project has no significant
impact on the Eel River. I therefore dissent from the majority's
holding that the Project will not cause a significant impact on
the Eel River. In all other respects, I concur in the opinion.

All Citations
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Footnotes
1 In addition to Friends of the Eel River, this appeal is also brought by a number of other organizations, Friends of the

Russian River, Pacific Coast Federation of Fishermen's Associations, California Sportfishing Protection Alliance, Wiyot
Tribe of the Table Bluff Reservation, and three individuals, Coyote (Fred Downey, Ph.D.), L. Martin Griffin, M.D., and
Frank Egger.

2 California Code of Regulations, title 14, section 15000 et seq. is cited as the Guidelines. The Guidelines are binding on
California public agencies. (Guidelines, § 15000; Laurel Heights Improvement Assn. v. Regents of University of California
(1988) 47 Cal.3d 376, 391, 253 Cal.Rptr. 426, 764 P.2d 278, fn. 2 (Laurel Heights ).)

3 The removal of water from a river is called a “diversion.” The Agency stores the water it diverts from the Russian River in
two reservoirs: Lake Mendocino and Lake Sonoma. These reservoirs are located, as their names suggest, in Mendocino
and Sonoma Counties. The Agency releases water from these reservoirs to meet customer needs for potable water and
to fulfill what are called “instream flow” requirements. These requirements, set by the State Water Resources Control
Board, obligate the Agency to release water from Lakes Mendocino and Sonoma back into the Russian River in order
to keep the river at optimum levels for recreational and environmental purposes, particularly in the dry summer months
when the river's levels drop.

4 Under the Federal Power Act, 16 United States Code section 791a et seq., FERC “is the only regulatory body authorized
to issue licenses for hydroelectric power projects.” (County of Amador v. El Dorado County Water Agency (1999) 76
Cal.App.4th 931, 957, 91 Cal.Rptr.2d 66.) FERC has broad authority. It is empowered to “issue licenses for projects
‘necessary or convenient ... for the development, transmission, and utilization of power across, along, from, or in any
of the streams ... over which Congress has jurisdiction.’ 16 U.S.C. § 797(e) (1982 ed.). Section 10(a) of the Act also
authorizes FERC to issue licenses subject to the conditions that FERC deems best suited for power development and
other public uses of the waters. 16 U.S.C. § 803(a) (1982 ed.). Congress' subsequent amendments to those provisions
expressly direct that FERC consider a project's effect on fish and wildlife as well as ‘power and development purposes.’
Electric Consumers Protection Act of 1986, Pub.L. 99–495, 100 Stat. 1243, 16 U.S.C. §§ 797(e), 803(a)(1).” (California
v. FERC (1990) 495 U.S. 490, 494, 110 S.Ct. 2024, 109 L.Ed.2d 474.)

5 The contract provides: “Pacific agrees to operate said facilities [the PVP] so as to perpetuate the long-continued diversion
of water from the Eel River to the aforementioned tributary of the East Fork of the Russian River.” This agreement need
not be compiled with under four circumstances: When to do so would (1) interfere with or increase the cost of PG&E's
normal operation of the PVP; (2) threaten to reduce PG&E's supply of stored water below minimum safe reserves needed
to generate power at the PVP; (3) result in a violation of PG&E's license to operate the plant; and (4) result in diversions
of water through the PVP which are not sanctioned by the rights held my PG&E or the Agency under law.

6 The Round Valley Indian Tribes also filed a proposal to reduce diversions from the Eel River. The record does not contain
specific information about this proposal, except that it too involves a decrease in the amount of water diverted from the
Eel River.

7 The Agency is not a newcomer to FERC's licensing of the Potter Valley Project. In Covelo Indian Community v. F.E.R.C.,
supra, 895 F.2d 581, 583, the court noted that, in 1970 when PG & E filed an application with FERC to renew its license
to operate the Potter Valley project, Sonoma County was granted intervenor status because of its concern “about the
allocation of water between the Eel and Russian Rivers....” In these most recent FERC proceedings, PG & E filed its
Consensus Recommendation in March 1998. In May 1998, the Round Valley Indian Tribes filed a different proposal. The
Agency filed its objections to these proposals in June 1998 and made alternate proposals in August 1998. All of this
activity occurred before the EIR in this case was final.

8 The Agency suggests that appellants did not raise this issue during the administrative proceedings and, therefore, have
failed to exhaust their administrative remedies. We disagree. In comments to the Agency, numerous persons requested
that the Agency more thoroughly review conservation alternatives. These comments sufficiently preserved the issue for
review. (Citizens Assn. for Sensible Development of Bishop Area v. County of Inyo, supra, 172 Cal.App.3d 151, 162–
163, 217 Cal.Rptr. 893.)
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9 Ongoing projects, approved before November 23, 1970 (which would appear to include the PG & E contract), are
statutorily exempt from CEQA unless “[a] public agency proposes to modify the project in such a way that the project
might have a new significant effect on the environment.” (Guidelines, § 15261, subd. (a)(2).) The Agency has proposed
no such modification to its contract with PG & E in this EIR.

10 This comment also requests the Agency evaluate, as a significant impact, the Project's impacts on the Eel River. As we
earlier concluded, this analysis is not required under CEQA.

11 In light of this conclusion, we need not address appellants' argument that the Agency was required to recirculate or
prepare a subsequent or supplemental EIR when it received information, after the draft EIR was circulated, that steelhead
trout and coho and Chinook salmon had been listed as threatened species under the federal Endangered Species Act.

End of Document © 2024 Thomson Reuters. No claim to original U.S.
Government Works.
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SAFETY

Health officials conduct surprise inspection at
Martinez refinery after recent incidents
Bay City News
Tuesday, December 26, 2023

MARTINEZ, Calif. -- Contra Costa Health officials said Tuesday they, along with officials

from the Bay Area Air Quality Management District, began a surprise inspection at the

Health officials conduct surprise inspection at Martinez refinery Contra Costa Health officials said Tuesday they
began a surprise inspection at the Mar... Show more

24/7 Live
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Martinez Refining Company on Tuesday afternoon that could last a few days to even

weeks.

Matthew Kaufmann, CCH's deputy director, said how long the agencies are at MRC --

which is owned by PBF Energy Inc. -- depends on what they find. He didn't offer any

preliminary information found during the inspection on Tuesday.

"Contra Costa Health is becoming increasingly concerned about the frequency of safety

incidents at PBF over the past year," Kaufmann said.

CCH said it will request records and observe MRC's operation, focusing on safety

programs, reliability of equipment and to follow up regarding several recent accidents.

A spokesperson for the Martinez Refining Company said in a statement Wednesday that

they have "been cooperating with all agencies and investigations."

On Thanksgiving night 2022, a chemical release began that lasted into the following

morning. MRC didn't report the release of 20 to 24 tons of spent catalyst into the

community. CCH only found out about it two days later from residents on social media

commenting on dust falling onto their front yards and vehicles.

Kaufman said, since the Thanksgiving release, there have been 46 flaring incidents

reported by the refinery, as well as a few much smaller releases.

RELATED: Flaring at Martinez refinery triggered grass fire over the weekend,
officials say

Read More
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The most recent incident occurred Dec. 17 when flaring related to what MRC said was an

"operational incident" two days before caused a grass fire near the refinery.

Kaufmann said Tuesday that MRC initially reported the fire to CCH and the community

warning system, but not that it was caused by spilled hydrocarbon fluid ignited by a

flaring that day. MRC later said on social media the grass was ignited by the heat of the

flare.

"Typically flares will burn gases only, but it appears liquid got to the flare, spilled out of

the flare, and ignited the brush that was in the vicinity," Kaufmann said.

People who live and work in Martinez say it's about time authorities take a closer look at

Martinez Refining Company -- which is owned and operated by PBF Energy.

"I'm glad they were investigating," said Lisa Rogers of Martinez.

"I think it's about time. I think it's a good thing they are being held accountable for it,"

said Steven Walker who has lived in Martinez for the past decade.

RELATED: More flaring reported at Martinez Refinery; health advisory issued
due to chemical odor

11/6/24, 11:01 PM Health officials conduct surprise inspection at Martinez Refining Company after recent flaring, hazardous material spill - ABC7 San…

https://abc7news.com/martinez-refining-company-surprise-inspection-refinery-flaring-air-quality/14228185/ 3/9

https://www.shoppersvoice.com/survey1/
https://www.shoppersvoice.com/survey1/
https://abc7news.com/martinez-refining-company-flaring-east-bay-contra-costa-county/14188813/
https://abc7news.com/martinez-refining-company-flaring-east-bay-contra-costa-county/14188813/


"They should have done it 10 years ago," said "Bear" Nicholson of Martinez.

Nicholson says the flarings have been a very big concern.

"The flare offs in the past three weeks have just been crazy. You can smell it. We smell it

all the time. It's so bad we had to close the windows," said Nicholson.

Authorities accuse the refinery of not being transparent with some of the flarings.

Martinez Councilmember Mark Ross is director of Bay Area Air Quality Management

District.

"I'm very upset about it. Since they are our neighbor, we've learned to co-exist with

previous owners of the refinery. But they have definitely crossed the line a bit with the

recent series of events in the past year," said Ross. "It seems to be a pattern that is not

tolerable to me or the community."

Read More
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The Bay Area Air Quality Management District issued four notices of violation to MRC

over the incident.

RELATED: Here's why 2 East Bay refinery flaring incidents in 1 week are
concerning

Kaufmann also addressed MRC's report to the Martinez City Council the following week,

in which MRC said there was no detectable chemicals found outside the refinery

afterward. Kaufmann said CCH "felt it was necessary to either correct misinformation or

provide accuracy to statements that were made by (the) refinery."

"That was a statement that was made that there (were) odors in the neighborhood

surrounding the refinery and that there was no measurement of any levels of chemicals

found and that actually was not true," Kaufmann said. "At this incident, we conducted

air monitoring and did find levels. Those levels were very low and not considered a

health concern, but the community could smell sulfur compounds surrounding the

community."

CCH said in a statement Tuesday that, so far in 2023, there have been 21 documented

releases or spills of hazardous materials at MRC.

"Repeated commitments to the community and to regulators to improve the culture of

safety at PBF have not resulted in improvement," Contra Costa County Supervisor

Federal Glover, whose district includes the refinery, said in a statement. "We intend to

Read More
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hold PBF accountable for making the necessary investments to become a better

neighbor."

Board of Supervisors chair John Gioia and Glover, the vice chair, will meet with PBF's

corporate leadership at the facility on Thursday to discuss their concerns about how the

refinery operates.

CCH will post more information about the investigation as it becomes available at

cchealth.org.

ABC7 News reporter Suzanne Phan contributed to this report.

If you're on the ABC7 News app, click here to watch live
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Setting a lipids fuel cap under  
the California Low Carbon  
Fuel Standard

Jane O’Malley, Nikita Pavlenko, Stephanie Searle (ICCT), and Jeremy Martin  
(Union of Concerned Scientists)

California’s Low Carbon Fuel Standard (LCFS) has transformed its liquid fuels market 
and led to significant growth in biodiesel and renewable diesel consumption. Together, 
these two diesel-substitutes comprise the broader category of “biomass-based diesel” 
(BBD). Under the LCFS, BBD fuel producers generate credits based on the greenhouse 
gas (GHG) intensity of their fuel relative to annual GHG reduction targets. On the 
whole, the LCFS mandates a 20% reduction in the average GHG intensity of fuels 
supplied to California’s road sector. 

Over the last decade, BBD fuels have grown from 0.4% of California’s diesel blend in 
2011 to 32% in 2021 and this growth is poised to accelerate in coming years. Vegetable 
oil, waste oil, and animal fats are lipid compounds that can be readily converted 
to BBD. Although BBD can also be produced from cellulosic feedstocks such as 
agricultural and forestry residues, lipid-based feedstocks are the primary materials 
used to produce fuel for the state’s BBD market. These feedstocks will be increasingly 
drawn from the rest of the United States and the world to meet growing demand. 
Increased consumption of lipid-based biofuels raises food prices, sustainability issues, 
and fraud concerns and could undermine the efficacy of the LCFS.

Until 2020, most of the BBD consumed in California was produced from waste fats 
and oils, such as used cooking oil (UCO) and animal fats. A long-standing reliance on 
waste-based BBD has shifted toward other feedstocks such as vegetable oils due to 
the limited supply of these resources and growing demand for BBD fuel. In the coming 
years, we expect that large-scale oil refinery conversions concentrated in California 

© 2022 INTERNATIONAL COUNCIL ON CLEAN TRANSPORTATION

BE IJ ING    |    BERL IN    |    SAN FRANCISCO   |    SÃO PAULO   |    WASHINGTON

www.theicct.org

communications@theicct.org    

twitter @theicct

Acknowledgments: This paper was generously supported by the David and Lucile Packard Foundation and the 
Norwegian Agency for Development Cooperation. Thanks to Yuanrong Zhou, Anh Bui, and Logan Pierce for 
helpful reviews.

http://www.theicct.org
http://www.theicct.org
mailto:communications%40theicct.org%20%20%20%20?subject=
https://twitter.com/TheICCT


2 ICCT BRIEFING  |  SETTING A LIPIDS FUEL CAP UNDER THE CALIFORNIA LOW CARBON FUEL STANDARD

will pull feedstock away from fuel producers distributed across the country and shift 
it to the California market.1 Producers of BBD fuel have taken particular interest in 
renewable diesel capacity expansion because it can be “dropped in” to conventional 
diesel engines and generates lower quantities of criteria air pollutants than biodiesel.2 
Renewable diesel is also produced from the same product slate as sustainable aviation 
fuel (SAF), a rapidly growing domestic fuel market.3

In 2021, 600,000 metric tons (MT) of soybean oil were used to produce BBD for the 
California market, and evidence shows that the scale of vegetable oil-based fuel in 
California could soon skyrocket. Scaling up the use of vegetable oil for fuel contributes 
to food price spikes and deforestation; therefore, a policy safeguard is urgently 
required to limit the impact of LCFS on the markets for vegetable oil and other lipids 
such as UCO that are linked through trade.

Although the federal Renewable Fuel Standard (RFS) volume mandates remain the 
largest driver of BBD consumption nationally,4 the combined effects of federal and 
California state policies could lead to unintended environmental consequences. 
Capping the use of lipid feedstocks used for BBD would be a simple and effective 
way to mitigate the sustainability risks unique to BBD fuels and ensure the LCFS 
remains an effective tool to support California’s transportation decarbonization 
goals. We recommend that California Air Resources Board (CARB) set a cap on the 
volume of lipid feedstocks used for fuel based on an analysis of feedstock availability 
and competing demands for vegetable oil, waste oil, and animal fats for food and 
other uses. We also recommend that growth in feedstock availability be scaled 
proportionally with California’s share of the national distillate fuel market for an 
equitable distribution of BBD resources.5 

Setting a lipid cap would also ensure that the LCFS supports a balanced portfolio of low 
carbon transportation fuels including alternatives such as battery and hydrogen fuel 
cell electric vehicles, as well as liquid fuels derived from cellulosic biomass. It would also 
prevent California’s BBD market shifting from one that is primarily waste-oil based to 
one increasingly reliant on food-based fuels with the highest sustainability risks. With a 
reasonable cap on lipid fuels, California’s LCFS will remain a model that works for other 
states and the federal government, encouraging efficiency in the production and use 
of existing credit-generating fuels while supporting innovation in novel fuels. This is 
especially important given the uncertainty of federal biofuels policy beyond 2022.6 

Below we summarize three primary arguments for setting a lipids cap under the 
LCFS program: to support a balanced portfolio of low carbon technologies; to ensure 
that California uses a reasonable share of sustainably available lipid feedstocks; and 

1 U.S. Energy Information Administration, “EIA Projects U.S. Renewable Diesel Supply to Surpass Biodiesel in 
AEO2022,” March 24, 2022, https://www.eia.gov/todayinenergy/detail.php?id=51778.

2 Neste, “What Is the Difference between Renewable Diesel and Traditional Biodiesel - If Any?,” September 26, 
2016, https://www.neste.com/what-difference-between-renewable-diesel-and-traditional-biodiesel-if-any.

3 Kristi Moriarty and Allison Kvien, “U.S. Airport Infrastructure and Sustainable Aviation Fuel,” Technical report, 
U.S. Department of Energy, Office of Scientific and Technical Information, February 1, 2021, https://doi.
org/10.2172/1768316.

4 Chris Malins and Cato Sandford, “Animal, Vegetable or Mineral (Oil)? Exploring the Potential Impacts of New 
Renewable Diesel Capacity on Oil and Fat Markets in the United States” (Washington, D.C.: Cerulogy, January 
17, 2022), https://theicct.org/publication/impact-renewable-diesel-us-jan22/.

5 U.S. Energy Information Administration, “Table F5: Distillate Fuel Oil Consumption Estimates, 2020,” accessed 
June 14, 2022, https://www.eia.gov/state/seds/data.php?incfile=/state/seds/sep_fuel/html/fuel_use_
df.html&sid=US.

6 Congressional Research Service, “The Renewable Fuel Standard (RFS): An Overview,” January 31, 2022, 
https://sgp.fas.org/crs/misc/R43325.pdf.
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to avoid global displacement of vegetable oils that would contribute to food price 
impacts and deforestation. We also describe the sustainability and market risks of 
failing to implement a cap and their implications on global food and feed markets, 
cropland expansion, greenhouse gas emissions, and biodiversity loss. Finally, we 
provide a more detailed example of how a cap could be implemented within the 
structure of existing policy.

LIMITING LCFS COMPLIANCE FROM LIPID FUELS 
WOULD SUPPORT A MORE BALANCED PORTFOLIO OF 
LOW-CARBON, COST-EFFECTIVE TECHNOLOGIES
The growth of California’s alternative fuels market over the last decade has not been 
evenly distributed across feedstocks and technologies. When the LCFS program began 
in 2011, corn ethanol accounted for more than 90% of alternative fuel used in California. 
Although the level of ethanol consumption has remained stable, its share of the market has 
fallen while other alternative fuel use has grown. Since 2011, the volume of BBD has grown 
more than 80-fold and, in 2021, BBD accounted for 50% of alternative fuel volumes and 
45% of LCFS program credits.7 This share is disproportionate to the volume of conventional 
diesel fuel consumed in California. According to LCFS credit data, diesel blended fuel 
made up 21% of liquid fuel volumes consumed in California in 2021 while gasoline blends 
made up 79% of liquid fuel volumes.8 Technologies with low market penetration and a 
high opportunity for scaleup, including battery and hydrogen fuel cell electric vehicles, 
and second-generation biofuels made from waste and residue feedstocks, can deliver 
the greatest carbon savings but currently make up less than a quarter of annual program 
credits and 5% of total volumes. The annual volume of liquid biofuels used to generate 
LCFS credits by fuel and feedstock type is shown in Figure 1. Volumes are reported by 
CARB and standardized on a gasoline gallon equivalent (GGE) basis. 
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Figure 1. LCFS liquid biofuel volumes by fuel and feedstock type (million GGE). Source: California 
Air Resources Board, “LCFS Data Dashboard.”

7 California Air Resources Board, “LCFS Data Dashboard,” accessed April 30, 2022, https://ww3.arb.ca.gov/
fuels/lcfs/dashboard/dashboard.htm.

8 California Air Resources Board, “LCFS Data Dashboard.”

https://ww3.arb.ca.gov/fuels/lcfs/dashboard/dashboard.htm
https://ww3.arb.ca.gov/fuels/lcfs/dashboard/dashboard.htm
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Food-based BBD has made a slower entry into the California market but is used widely 
across the United States today. Its consumption is subsidized via the federal BBD tax 
credits and market incentives from federal and state clean fuel policies.9 These include 
renewable identification numbers (RINs), tradeable credits used for compliance in the 
federal RFS program, as well as LCFS credits for fuel sold in the California fuel market.

In the absence of substantial policy support, the process of converting vegetable 
oil feedstocks into BBD is not cost effective, nor is it a strategic technology for 
scaleup. The cost of soybean or other vegetable oil required to produce a gallon of 
BBD routinely exceeds the wholesale cost of diesel fuel, even before the capital and 
operating costs of conversion to fuel are considered. Figure 2 displays the average 
wholesale cost of U.S. diesel and the contribution of soy oil to the cost of soy biodiesel 
after taking into account conversion yield.10 These two price points track each other 
closely, and soy oil feedstock prices are on average 35% more expensive than diesel 
over the last 20 years. We assume a conversion yield of one gallon of biodiesel per 
7.4 pounds of soybean oil using industry data from the Greenhouse Gases, Regulated 
Emissions, and Energy Use in Technology (GREET) model. 
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Figure 2. Wholesale cost comparison of conventional diesel and soy biodiesel feedstock adjusted 
by conversion yield. Market year data adjusted to year-end date.

Policy support for low carbon technology may be justified to help scale up innovative 
or immature technologies, with the assumption that costs will come down over time. 
However, soybean oil production is a mature technology with a well-established 
supply chain; soybean oil comprises two thirds of U.S. production of edible fats and 
oils and 29% of global vegetable oil production.11 Thus, it is unlikely that scaling up the 

9 U.S. Energy Information Administration, “U.S. Biomass-Based Diesel Tax Credit Renewed through 2022 in 
Government Spending Bill,” January 28, 2020, https://www.eia.gov/todayinenergy/detail.php?id=42616.

10 U.S. Energy Information Administration, “U.S. No 2 Diesel Wholesale/Resale Price by Refiners (Dollars per 
Gallon),” accessed June 14, 2022, https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=EMA_
EPD2D_PWG_NUS_DPG&f=M; U.S. Department of Agriculture Economic Research Service, “USDA ERS - Oil 
Crops Yearbook,” accessed January 24, 2022, https://www.ers.usda.gov/data-products/oil-crops-yearbook/
oil-crops-yearbook/#Soy%20and%20Soybean%20Products.

11 U.S. Department of Agriculture Economic Research Service, “USDA ERS - Oil Crops Yearbook,” accessed 
January 24, 2022, https://www.ers.usda.gov/data-products/oil-crops-yearbook/oil-crops-yearbook/#Soy%20
and%20Soybean%20Products.

https://www.eia.gov/todayinenergy/detail.php?id=42616
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=EMA_EPD2D_PWG_NUS_DPG&f=M
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=EMA_EPD2D_PWG_NUS_DPG&f=M
https://www.ers.usda.gov/data-products/oil-crops-yearbook/oil-crops-yearbook/#Soy%20and%20Soybean%20Products
https://www.ers.usda.gov/data-products/oil-crops-yearbook/oil-crops-yearbook/#Soy%20and%20Soybean%20Products
https://www.ers.usda.gov/data-products/oil-crops-yearbook/oil-crops-yearbook/#Soy%20and%20Soybean%20Products
https://www.ers.usda.gov/data-products/oil-crops-yearbook/oil-crops-yearbook/#Soy%20and%20Soybean%20Products
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use of vegetable oil for fuel will improve the efficiency of vegetable oil production. 
The production costs for BBD are driven primarily by the cost of vegetable oil inputs. 
Between 2009 and 2012, the International Renewable Energy Agency estimated 
that soybean oil accounted for 86% of biodiesel production costs while capital and 
operating costs made up the remainder.12 This trend was similar for other food-based 
feedstocks including palm, jatropha, and rapeseed oil. Likewise, within the renewable 
diesel market, the process of converting lipids to hydrocarbon fuels utilizes a 
technologically mature oil refinery processes and is unlikely to have substantial cost 
reductions over time.

U.S. CONSUMPTION OF LIPID-BASED BBD IS 
RAPIDLY SHIFTING TO CALIFORNIA AMIDST LIMITED 
AVAILABILITY OF WASTE AND OIL FEEDSTOCKS
The supply of U.S. vegetable oils and fats is increasingly being diverted from other 
states to California, with limited benefits to California from this shuffling. Diversion 
of feedstock from the rest of the country still may not be enough to meet California’s 
targets, given limitations in U.S. production of vegetable oils and fats. While BBD 
feedstock production is increasing nationally, it is not increasing fast enough to supply 
the industry’s planned increases in BBD production capacity.  

Growth of BBD is led by California, at the expense of other U.S. states. California is 
the most lucrative place in the U.S. to sell lower-carbon fuels because producers can 
stack federal and state policy incentives. For example, while a UCO renewable diesel 
producer would receive approximately $2.32 per GGE in incentives selling their fuel 
in New York, that same producer would receive $3.81 per GGE in incentives selling an 
equivalent volume of fuel in California, based on average 2021 RINs and LCFS credit 
prices.13 In the 2016 to 2021 timeframe, the share of renewable content in diesel fuel 
in California rose from 10% in 2016 to 32% in 2021 while falling from 5% to 3% in the 
rest of the United States. Blending rates of BBD would be consistent across all states 
under a scenario where BBD resources were equally allocated. Considering that 
California consumes roughly 7% of the U.S. distillate fuel market, its fair share of BBD 
fuel consumption is also 7%. We compare the absolute volumes of biodiesel (BD) and 
renewable diesel (RD) consumed in California with the rest of the United States in 
Figure 3. Volumes are converted to diesel gallon equivalent (DGE). Over the last ten 
years, California’s share of national BBD consumption (illustrated by the green line) 
has increased rapidly, growing from 2% in 2011 to 44% in 2021. Most of this growth is 
attributed to RD markets; however, biodiesel consumption in the state also increased 
more than twenty-fold.  

12 International Renewable Energy Agency, “Road Transport: The Cost of Renewable Solutions,” June 2013, 
https://irena.org/publications/2013/Jul/Road-Transport-The-Cost-of-Renewable-Solutions.

13 Neste, “California Low Carbon Fuel Standard Credit Price,” Neste worldwide, January 24, 2017, https://www.
neste.com/investors/market-data/lcfs-credit-price; U.S. Environmental Protection Agency, “RIN Trades and 
Price Information, Other Policies and Guidance,” August 23, 2018, https://www.epa.gov/fuels-registration-
reporting-and-compliance-help/rin-trades-and-price-information.

https://irena.org/publications/2013/Jul/Road-Transport-The-Cost-of-Renewable-Solutions
https://www.neste.com/investors/market-data/lcfs-credit-price
https://www.neste.com/investors/market-data/lcfs-credit-price
https://www.epa.gov/fuels-registration-reporting-and-compliance-help/rin-trades-and-price-information
https://www.epa.gov/fuels-registration-reporting-and-compliance-help/rin-trades-and-price-information
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Figure 3. Biodiesel (BD) and renewable diesel (RD) usage trends within and outside California

The recent trend of U.S. BBD consumption shifting to California is poised to continue 
and accelerate. In May, the Contra Costa County Board of Supervisors permitted two 
refinery conversions in the San Francisco Bay Area with a combined capacity of 1.8 
billion gallons of renewable diesel per year.14 Planned growth in BBD markets despite 
limited domestic feedstock availability raises serious concerns about where the lipid 
feedstocks will come from and what impact the diversion of these lipids to fuel markets 
will have on other food prices and other markets. 

In an analysis derived from Zhou, Baldino, and Searle and described in Appendix A,15 
we find that nationally, BBD production (around 3 billion DGE) has already overtaken 
the amount that could be produced from available feedstock supply (around 2.1 
billion DGE), leading to increasing vegetable oil imports.16 It is clear that any further 
expansion in BBD production nationally will be constrained by feedstock limitations. 
To the extent that BBD expansion does occur, this growth will exacerbate the U.S. 
vegetable oil trade balance. Because waste oil BBD receives such favorable treatment 
in the LCFS and because renewable diesel is one of the most favorable compliance 
mechanisms, we expect UCO renewable diesel—and its associated fraud risk—to play 
an increasingly large role in LCFS compliance as the targets become more stringent 
over the coming decade.

14 Contra Costa County Department of Conservation and Development, “Phillips 66 Rodeo Renewed Project 
Staff Report,” accessed June 14, 2022, https://www.contracosta.ca.gov/DocumentCenter/View/74662/
CDLP20-02040-cpc-web-version-rev; Joseph W. Jr Lawlor, “Martinez Refinery Renewable Fuels Project” 
(Contra Costa County Department of Conservation and Development, 2022), https://www.contracosta.ca.gov/
DocumentCenter/View/74650/LP20-2046-Presentation-County-Planning-Commission-.

15 Yuanrong Zhou, Chelsea Baldino, and Stephanie Searle, “Potential Biomass-Based Diesel Production in the 
United States by 2032” (Washington, D.C.: ICCT, 2020), https://theicct.org/publication/potential-biomass-
based-diesel-production-in-the-united-states-by-2032/.

16 “U.S. Department of Agriculture Economic Research Service, “USDA ERS - Oil Crops Yearbook,” accessed 
January 24, 2022, https://www.ers.usda.gov/data-products/oil-crops-yearbook/oil-crops-yearbook/#Soy%20
and%20Soybean%20Products.

https://www.contracosta.ca.gov/DocumentCenter/View/74662/CDLP20-02040-cpc-web-version-rev
https://www.contracosta.ca.gov/DocumentCenter/View/74662/CDLP20-02040-cpc-web-version-rev
https://www.contracosta.ca.gov/DocumentCenter/View/74650/LP20-2046-Presentation-County-Planning-Commission-
https://www.contracosta.ca.gov/DocumentCenter/View/74650/LP20-2046-Presentation-County-Planning-Commission-
https://theicct.org/publication/potential-biomass-based-diesel-production-in-the-united-states-by-2032/
https://theicct.org/publication/potential-biomass-based-diesel-production-in-the-united-states-by-2032/
https://www.ers.usda.gov/data-products/oil-crops-yearbook/oil-crops-yearbook/#Soy%20and%20Soybean%20Products
https://www.ers.usda.gov/data-products/oil-crops-yearbook/oil-crops-yearbook/#Soy%20and%20Soybean%20Products
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Despite clear availability limitations, the domestic BBD industry is moving swiftly 
ahead with capacity expansion projects. The U.S. Energy Information Authority 
(EIA) estimates that annual U.S. renewable diesel production capacity could grow 
nearly 800%, or by 4.5 billion gallons, between 2020 and 2024 if planned projects 
materialize.17 The EIA Short Term Energy Outlook (STEO) forecasts that U.S. BBD 
consumption will rise 45% from 2021 to 2023 based on the U.S. Environmental 
Protection Agency’s proposed rule for the 2022 RFS.18 This increase is equivalent to an 
additional 1.2 billion DGE of U.S. BBD consumption. 

GLOBAL DISPLACEMENT OF VEGETABLE OILS 
WOULD CONTRIBUTE TO FOOD PRICE SPIKES AND 
DEFORESTATION
Outside the biofuels sector, there is high demand for vegetable oil in non-fuel markets, 
including food products, livestock feed, soaps and detergents, and other products. 
The main economic effect of increasingly diverting vegetable oil from existing uses to 
fuel production will be a short-term price increase combined with a long-term increase 
in vegetable oil production.19 Concerns about vegetable oil prices have become 
increasingly severe in light of a recent spike in global food prices.20 Crude soybean oil 
prices nearly tripled between January 2019 and May 2022, exceeding the 2021 prices 
shown in Figure 2,21 while vegetable oils more broadly are leading the world food 
price index to record highs—it is likely that vegetable oil demand for BBD production 
globally has contributed to this trend. 

Diverting lipid-based feedstocks from existing markets also presents significant 
sustainability concerns. Increasing the global supply of vegetable oils, directly or 
indirectly, necessarily comes at the cost of forests and other natural lands. In practical 
terms, biofuel producers could generate higher volumes of BBD using three major 
strategies: 1) increase the crush rate of whole soybeans to produce additional soy oil 
for domestic consumption; 2) purchase higher quantities of imported BBD feedstocks 
alongside reducing the quantity of exports; or 3) procure lipid feedstocks for BBD 
that are currently consumed in other end uses. All three strategies would massively 
disrupt the trade balance of lipids. Increased demand for waste-derived, imported BBD 
feedstocks increases fraud risk from falsely labeled waste oil feedstocks and indirect 
emissions from feedstock diversion.22 Documented cases of producer level fraud in the 
United States and European Union are discussed in Appendix B. 

Today, roughly half of whole soybeans are crushed within the United States.23 Crushing 
separates soybeans into soy oil, used in food, consumer products and the biofuels 
market, and soymeal, a protein-rich product used in animal feed. If all soybeans were 

17 U.S. Energy Information Administration, “U.S. Renewable Diesel Capacity Could Increase Due to Announced 
and Developing Projects,” July 29, 2021, https://www.eia.gov/todayinenergy/detail.php?id=48916.

18 U.S. Energy Information Administration, “STEO Data Browser - 8a. U.S. Renewable Energy Consumption,” June 7, 
2022, https://www.eia.gov/outlooks/steo/data/browser/#/?v=24&f=A&s=&id=&maptype=0&ctype=linechart.

19 Ed White, “Food Security Worries Spark Biofuel Debate,” The Western Producer (blog), March 31, 2022, 
https://www.producer.com/news/food-security-worries-spark-biofuel-debate/.

20 Food and Agriculture Organization of the United Nations, “FAO Food Price Index,” accessed May 11, 2022, 
https://www.fao.org/worldfoodsituation/foodpricesindex/en/.

21 “Soybean Oil Prices - 45 Year Historical Chart,” macrotrends, accessed May 11, 2022, https://www.macrotrends.
net/2538/soybean-oil-prices-historical-chart-data.

22 Chris Malins and Cato Sandford, “Animal, Vegetable or Mineral (Oil)?”.
23 “Fats and Oils: Oilseed Crushings, Production, Consumption and Stocks 2020 Summary 03/01/2021,” Fats and 

Oils, 2020, 27.

https://www.eia.gov/todayinenergy/detail.php?id=48916
https://www.eia.gov/outlooks/steo/data/browser/#/?v=24&f=A&s=&id=&maptype=0&ctype=linechart
https://www.producer.com/news/food-security-worries-spark-biofuel-debate/
https://www.fao.org/worldfoodsituation/foodpricesindex/en
https://www.macrotrends.net/2538/soybean-oil-prices-historical-chart-data
https://www.macrotrends.net/2538/soybean-oil-prices-historical-chart-data
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sent to crushing plants to meet rising demand for biofuels, we estimate that this would 
raise domestic soy oil BBD availability to a maximum 33.7 billion pounds in 2030, 
or 4 billion DGE of fuel. Put another way, maximizing the soybean crush rate could 
increase total U.S. BBD production by more than two-fold. Increased consumption of 
soy oil from domestically crushed whole soybeans will leave a gap in the global soy 
oil market. This trend would also lead to an increase in U.S. soymeal exports in place 
of whole soybeans. Agricultural analysts have already noted the rising trend in U.S. 
soymeal exports in response to increased BBD demand.24 China is the largest importer 
of U.S. whole soybeans and would be impacted by the anticipated shifts in the soybean 
trade25—soy oil from soybean crushing in China accounts for roughly 30% of its 
domestic vegetable oil supply.26 If this soy oil is effectively retained in the United States 
instead of being sent to China as part of whole soybeans, China would need to find a 
new source of vegetable oil, which is likely to come in the form of palm oil, or soy oil 
imported from other regions.27 

Palm oil, globally the least expensive vegetable oil and one of the most widely 
consumed, is strongly associated with tropical deforestation. Nearly 90% of the 
world’s palm oil is produced in Indonesia and Malaysia.28 In Indonesia, 70% of palm 
oil expansion is at the expense of peatlands and forests,29 and across Indonesia and 
Malaysia combined, one-third of palm oil expansion is onto very carbon-rich peat 
soils.30  When taking the GHG emissions from deforestation and peat oxidation into 
account, most life-cycle analyses performed for regulatory purposes find that biofuel 
produced from palm oil results in higher lifecycle GHG emissions than petroleum.31 
Palm oil expansion is also associated with significantly negative biodiversity impacts in 
Southeast Asia.32

Like palm oil, soy oil production has been linked to tropical deforestation in the 
Brazilian Amazon. Brazil has become the leading producer of soybeans globally and 

24 Kim Chipman and Michael Hirtzer, “U.S. Soy Meal Exports Soar as Biofuel Frenzy Boosts Bean Crush,” 
Bloomberg.Com, January 21, 2022, https://www.bloomberg.com/news/articles/2022-01-21/u-s-soy-meal-
exports-soar-as-biofuel-frenzy-boosts-bean-crush.

25 “Soybean 2020 Export Highlights,” USDA Foreign Agricultural Service, accessed May 11, 2022, https://www.fas.
usda.gov/soybean-2020-export-highlights.

26 USDA Foreign Agricultural Service, “Table 27: China Oilseeds and Products Supply and Distribution,” June 10, 
2022, https://apps.fas.usda.gov/psdonline/app/index.html#/app/downloads.

27 USDA Foreign Agricultural Service, “Oilseeds: World Markets and Trade,” July 2021, https://apps.fas.usda.gov/
psdonline/circulars/oilseeds.pdf.

28 Food and Agricultural Organization of the United Nations, “Crops and Livestock Products,” FAOSTAT, 
accessed February 23, 2022, https://www.fao.org/faostat/en/#data/QCL.

29 Kemen G. Austin, Prasad S. Kasibhatla, Dean L. Urban, Fred Stolle, and Jeffrey Vincent, “Reconciling Oil Palm 
Expansion and Climate Change Mitigation in Kalimantan, Indonesia,” PLOS ONE 10, no. 5 (May 26, 2015): 
e0127963, https://doi.org/10.1371/journal.pone.0127963.

30 Jukka Miettinen, Chenghua Shi, and Soo Chin Liew, “Land Cover Distribution in the Peatlands of Peninsular 
Malaysia, Sumatra and Borneo in 2015 with Changes since 1990,” Global Ecology and Conservation 6 (April 1, 
2016): 67–78, https://doi.org/10.1016/j.gecco.2016.02.004.

31 Katrina Sideco, “Detailed Analysis for Indirect Land Use Change,” California Air Resources Board, 2014, 
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/iluc_assessment/iluc_analysis.pdf ; Hugo Valin et 
al., “The Land Use Change Impact of Biofuels Consumed in the EU: Quantification of Area and Greenhouse 
Gas Impacts,” August 27, 2015; David Laborde, “Assessing the Land Use Change Consequences of European 
Biofuel Policies,” International Food Policy Research Institute, October 2011, https://ebrary.ifpri.org/utils/
getfile/collection/p15738coll5/id/197/filename/198.pdf; ICAO, “CORSIA Eligible Fuels- Life Cycle Assessment 
Methodology,” June 2019, https://www.icao.int/environmental-protection/CORSIA/Documents/CORSIA%20
Supporting%20Document_CORSIA%20Eligible%20Fuels_LCA%20Methodology.pdf.

32 Chelsea Petrenko, Julia Paltseva, and Stephanie Searle, “Ecological Impacts of Palm Oil Expansion in 
Indonesia” (Washington, D.C.: ICCT, 2016), https://theicct.org/publication/ecological-impacts-of-palm-oil-
expansion-in-indonesia/.

https://www.bloomberg.com/news/articles/2022-01-21/u-s-soy-meal-exports-soar-as-biofuel-frenzy-boosts-bean-crush
https://www.bloomberg.com/news/articles/2022-01-21/u-s-soy-meal-exports-soar-as-biofuel-frenzy-boosts-bean-crush
https://www.fas.usda.gov/soybean-2020-export-highlights
https://www.fas.usda.gov/soybean-2020-export-highlights
https://apps.fas.usda.gov/psdonline/app/index.html#/app/downloads
https://apps.fas.usda.gov/psdonline/circulars/oilseeds.pdf
https://apps.fas.usda.gov/psdonline/circulars/oilseeds.pdf
https://www.fao.org/faostat/en/#data/QCL
https://doi.org/10.1371/journal.pone.0127963
https://doi.org/10.1016/j.gecco.2016.02.004
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/iluc_assessment/iluc_analysis.pdf
https://ebrary.ifpri.org/utils/getfile/collection/p15738coll5/id/197/filename/198.pdf
https://ebrary.ifpri.org/utils/getfile/collection/p15738coll5/id/197/filename/198.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/CORSIA%20Supporting%20Document_CORSIA%20Eligible%20Fuels_LCA%20Methodology.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/CORSIA%20Supporting%20Document_CORSIA%20Eligible%20Fuels_LCA%20Methodology.pdf
https://theicct.org/publication/ecological-impacts-of-palm-oil-expansion-in-indonesia/
https://theicct.org/publication/ecological-impacts-of-palm-oil-expansion-in-indonesia/
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is another large exporter to China.33 Between 2001 and 2005, approximately 26% of 
soy expansion in Brazil occurred on forested land with the remainder onto pasture.34 
A moratorium adopted by major soy companies in 2006 has helped limit the level of 
forest land expansion, however this has not fully eliminated the practice. Current levels 
of deforestation from soybean planting may be higher than previously believed due to 
indirect effects of cropland expansion in the Chaco region of Argentina, Paraguay, and 
Bolivia.35 Further, there is strong evidence of soy expansion in the Cerrado savanna 
region of Brazil, not covered under the soy moratorium. An estimated 30% of soy 
expansion in the Cerrado between 2000 and 2014 disturbed native vegetation.36 Soy 
expansion onto the Cerrado also has a negative impact on biodiversity. Only 20% of 
land in this region remains undisturbed, with few legal protections in place to prohibit 
land conversion.37 

There is also strong evidence that increased consumption of soy oil and other oil and 
fat feedstocks in U.S. biofuel production indirectly increases U.S. palm oil imports 
to substitute for the diverted soy oil in non-fuel uses, such as cooking and consumer 
products. Santeramo and Searle identified a statistically significant causal relationship 
between increased soy biodiesel demand and increased palm oil imports in the United 
States between 1992 and 2016.38 Thus, increased use of soy oil for biofuel in the United 
States ultimately results in palm-related deforestation, peat drainage, and biodiversity 
impacts in Southeast Asia, with associated high GHG emissions. Feedstock substitution 
is also a problem associated with waste and byproduct oils and fats such as UCO, 
tallow, and inedible corn oil. While none of these feedstocks can be used in food, they 
have valuable uses in livestock feed and consumer products. Displacing them from 
those uses necessitates the production of other materials to replace them—usually 
other agricultural commodities such as soy oil and corn. O’Malley, Searle, and Pavlenko 
found that displacement GHG emissions for biofuels produced from waste and 
byproduct oils and fats can be generally within the range of indirect emissions for 
food-based biofuels.39 Waste oils are also associated with producer-level fraud, as 
outlined in Appendix A.

SETTING A CAP
In response to the arguments presented above, we recommend that CARB set a cap 
on the volume of lipid-derived BBD based on its current consumption in California. 
This cap could be revised upward in the future based on the growth of lipid resources 
nationally; the increase would be adjusted to account for California’s equitable share of 
domestic lipid supply, which is approximately 7%. 

33 USDA Foreign Agricultural Service, “Oilseeds: World Markets and Trade,” June 2022, https://apps.fas.usda.
gov/psdonline/circulars/oilseeds.pdf.

34 Stephanie Searle and Jacopo Giuntoli, “Analysis of High and Low Indirect Land-Use Change Definitions in 
European Union Renewable Fuel Policy” (Washington, D.C.: ICCT, 2018), https://theicct.org/publication/
analysis-of-high-and-low-indirect-land-use-change-definitions-in-european-union-renewable-fuel-policy/.

35 Searle and Giuntoli, “Analysis of High and Low Indirect Land-Use Change.”
36 Arnaldo Carneiro Filho and Karine Costa, “The Expansion of Soybean Production in the Cerrado” (INPUT - 

Iniciativa para o Uso da Terra, October 2016).
37 Aline C. Soterroni et al., “Expanding the Soy Moratorium to Brazil’s Cerrado,” Science Advances 5, no. 7 (July 

17, 2019): eaav7336, https://doi.org/10.1126/sciadv.aav7336.
38 Fabio Gaetano Santeramo and Stephanie Searle, “Linking Soy Oil Demand from the US Renewable Fuel 

Standard to Palm Oil Expansion through an Analysis on Vegetable Oil Price Elasticities,” Energy Policy 127 
(April 1, 2019): 19–23, https://doi.org/10.1016/j.enpol.2018.11.054.

39 Jane O’Malley, Stephanie Searle, and Nikita Pavlenko, “Indirect Emissions from Waste and Residue Feedstocks: 
10 Case Studies from the United States” (Washington, D.C.: ICCT, 2021), https://theicct.org/publication/
indirect-emissions-from-waste-and-residue-feedstocks-10-case-studies-from-the-united-states/.

https://apps.fas.usda.gov/psdonline/circulars/oilseeds.pdf
https://apps.fas.usda.gov/psdonline/circulars/oilseeds.pdf
https://theicct.org/publication/analysis-of-high-and-low-indirect-land-use-change-definitions-in-european-union-renewable-fuel-policy/
https://theicct.org/publication/analysis-of-high-and-low-indirect-land-use-change-definitions-in-european-union-renewable-fuel-policy/
https://doi.org/10.1126/sciadv.aav7336
https://doi.org/10.1016/j.enpol.2018.11.054
https://theicct.org/publication/indirect-emissions-from-waste-and-residue-feedstocks-10-case-studies-from-the-united-states/
https://theicct.org/publication/indirect-emissions-from-waste-and-residue-feedstocks-10-case-studies-from-the-united-states/
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A cap would be set on the volume of lipid-based fuel eligible for crediting within the 
LCFS credit market. To illustrate how a volume cap might be calculated, we reference 
our domestic feedstock availability projections through 2030. We calculate a potential 
lipids cap for 2030, based on the current consumption of BBD feedstocks in California 
(4.35 million tonnes, or 1.1 billion DGE) plus California’s share of expected growth 
in BBD feedstock availability (0.1 million tonnes) detailed in Appendix A. Using this 
method, we recommend setting the lipids cap at roughly 4.44 million tonnes, or 
1.2 billion DGE, in 2030, a 2.2% increase from today’s level of BBD consumption in 
California. Intermediate targets based on annual availability projections could be set 
for interim years.  

In effect, lipid fuels will be traded at a discount relative to other pathways to reflect 
their high market and sustainability risks. In a highly saturated fuel market where 
supply outpaces the annual cap, lipid fuel produced in excess of the cap will have lower 
market value than other types of low-carbon fuel. Whereas the value of other types 
of low-carbon fuel in California reflects both the wholesale fuel value plus the value of 
associated LCFS credits, the value of lipid-based BBD produced in excess of the cap 
will converge with the price of BBD sold in non-California markets. Fuel producers 
could partially mitigate this reduction in value by reducing emissions along their supply 
chain to receive greater compensation for an energy equivalent unit of fuel (MJ) 
sold underneath the cap. Setting a cap on the volume of lipid-based fuel sold within 
California could also stimulate growth in non-lipid fuel production that delivers the 
greatest GHG reduction benefits.

APPENDIX A: FEEDSTOCK AVAILABILITY ANALYSIS
We define availability as the domestic supply of feedstocks, including current imports, 
minus their share used in competing sectors. We assess the domestic availability 
of BBD feedstocks, building off an analysis by Zhou, Baldino, and Searle, and find 
that current consumption of some BBD feedstocks may already exceed domestic 
availability. Zhou assessed annual domestic feedstock production, net exports, and 
competing uses to calculate total U.S. BBD potential through 2032. In total, the authors 
estimated that the domestic availability of the seven most common lipid feedstocks 
nationwide, including soybean oil, corn oil, and tallow, could increase by a maximum of 
11% between 2018 and 2032.40 

We update that analysis to account for updated whole soybean production 
projections from the U.S. Department of Agriculture (USDA),41 updates to 5-year 
historical trends, an update to feedstock consumption volumes in competing sectors, 
and newly reported data on annual UCO exports.42No USDA data is reported for 
historical feedstock usage in the oleochemicals sector, so we assume a constant 
weighted share relative to other non-BBD feedstock consumption based on data 
from Informa Economics.43 Future consumption in this sector is assumed to increase 
linearly over time.

40 Yuanrong Zhou, Chelsea Baldino, and Stephanie Searle, “Potential Biomass-Based Diesel Production in the 
United States by 2032.”

41 U.S. Department of Agriculture, “USDA Agricultural Projections to 2030,” February 2021, https://www.usda.
gov/sites/default/files/documents/USDA-Agricultural-Projections-to-2030.pdf.

42 Greenea, “The Year 2021: Which Investments Will See the Light in the Biofuel Industry?,” 2021, https://www.
greenea.com/wp-content/uploads/2021/01/Greenea-Horizon-2030-Which-investments-will-see-the-light-in-
the-biofuel-industry-1.pdf.

43 Informa Economics, “A Profile of the North American Rendering Industry,” prepared for the National Renders 
Association, 2011.

https://www.usda.gov/sites/default/files/documents/USDA-Agricultural-Projections-to-2030.pdf
https://www.usda.gov/sites/default/files/documents/USDA-Agricultural-Projections-to-2030.pdf
https://www.greenea.com/wp-content/uploads/2021/01/Greenea-Horizon-2030-Which-investments-will-see-the-light-in-the-biofuel-industry-1.pdf
https://www.greenea.com/wp-content/uploads/2021/01/Greenea-Horizon-2030-Which-investments-will-see-the-light-in-the-biofuel-industry-1.pdf
https://www.greenea.com/wp-content/uploads/2021/01/Greenea-Horizon-2030-Which-investments-will-see-the-light-in-the-biofuel-industry-1.pdf
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We estimate that BBD availability could increase by a maximum of 21% (equivalent 
to 0.34 billion DGE of BBD) from 2020 to 2030, with soybean and yellow grease 
accounting for the largest growth in volumes. Volumes of UCO are not tracked by 
the USDA, so we adopt yellow grease data as the closest equivalent. Yellow grease 
is comprised of UCO along with other types of waste oils and animal fats from food 
processing, such as at restaurants. We calculate California’s share of BBD growth 
by multiplying domestic availability potential by the state’s current share of the 
national distillate fuel market, or 7.3%.44 This value could be adjusted in later years if 
consumption trends change. 

We convert annual feedstock availability estimates to their DGE using fuel production 
yield data reported in the Greenhouse Gases, Regulated Emissions, and Energy Use in 
Technology (GREET) model. Volumes are calculated for both biodiesel and renewable 
diesel and weighted by the annual share of BD and RD production capacity reported 
by the EIA to estimate BBD totals.45 

APPENDIX B: WASTE OIL FRAUD
In addition to the land use change and greenhouse gas emissions risk associated with 
lipid fungibility, producer-level fraud has emerged as another pressing issue for waste 
oil markets. This issue has attracted political attention in the European Union, where 
there is evidence of fraudulent UCO being imported from foreign suppliers. There are 
two cases of waste oil fraud that have been prosecuted in the EU. An October 2020 
case tried in the Netherlands involved three major players: a Bosnian company that 
claimed to sell UCO biodiesel imported from a U.S. supplier; the receiving company, 
Biogra Trading LLC; and a third company based out of the Netherlands also in contract 
with Biogra Trading. Upon receiving the UCO biodiesel shipment from the Bosnian 
company, Biogra Trading LLC, incurred an import duty fee that should only apply to 
soy oil-based biofuel. Under this suspicion and an overlap of personnel between the 
Dutch and Bosnian based suppliers, the European Anti-Fraud Office (OLAF) pursued 
an investigation. Biogra Trading tested the material claimed to be UCO biodiesel by a 
third party and concluded the fuel was “most probably [soybean biodiesel], not [UCO 
biodiesel].”46 The reason for this fraudulent scheme was likely due to UCO’s higher 
credit value within European fuels policy. 

Another case involved a Norwegian company selling UCO biodiesel to the EU 
that was claimed to be sourced from a producer in Canada. However, an OLAF 
investigation found that this fuel was actually sourced from the United States and 
made up of soy oil later blended with vegetable oil in Canada.47 Both the sending 
and receiving companies based out of Canada and Norway were also owned and 
operated by the same parent company based out of Switzerland. This case of fraud 
was likely conducted to avoid anti-dumping and other fees equivalent to €62 million 
if the same fuel products were to be imported from the United States. The producers 
also aimed to take advantage of incentives from renewable energy schemes such as 

44 U.S. Energy Information Administration, “Table F5: Distillate Fuel Oil Consumption Estimates, 2020,” 5.
45 U.S. EIA, “Monthly Biodiesel Production Report,” February 2021.
46 Court of Rotterdam, ECLI:NL:RBROT:2020:11063, Rechtbank Rotterdam, C/10/605414 / KG ZA 20-913, No. 

ECLI:NL:RBROT:2020:11063 (Rb. Rotterdam October 28, 2020).
47 European Anti-Fraud Office (European Commission), “The OLAF Report 2019: Twentieth Report of the 

European Anti Fraud Office, 1 January to 31 December 2019” (LU: Publications Office of the European Union, 
2020), https://data.europa.eu/doi/10.2784/8525.

https://data.europa.eu/doi/10.2784/8525
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the EU Renewable Energy Directive (RED) for selling UCO rather than vegetable-oil 
based biofuel. 

In the United States, there are several prominent examples of waste oil fraud under 
the RFS program. In the early years of the program, Keystone Biofuels in Pennsylvania 
claimed higher volumes of RFS credits than actual production as well as forged quality 
tests that identified soy biodiesel as UCO biodiesel.48 

Biofuel producers can readily commit waste oil fraud due to the challenge of verifying 
the physical composition of blended fuel. Because pure UCO and UCO blended 
with vegetable oil feedstocks are entirely indistinguishable, the risk of UCO fraud is 
especially high.49 Once feedstocks are converted to biofuel, fuel can be analyzed for its 
fatty acid composition; however, the fuel’s precise feedstock makeup can no longer be 
accurately determined. Feedstocks may also be labeled differently across geographic 
regions. Generally, UCO is traded between several intermediaries along the supply 
chain, which increases the potential for fraud and faulty labeling. For example, Malaysia 
acts as a UCO trading hub, but Kristiana, Baldino, and Searle found that the country 
seems to export more UCO than it imports in addition to the volumes it could plausibly 
produce.50 Because of this, there is rampant speculation that Asian UCO imports to the 
EU may be fraudulent.51 Complex supply chains are also common for palm oil and its 
derivatives, leading to high fraud potential.

48 U.S. Attorney’s Office Eastern District of Pennsylvania, “Owners Of Lehigh Valley Companies And Their 
Engineer Charged In Green Energy Fraud Scheme,” December 21, 2015, https://www.justice.gov/usao-edpa/pr/
owners-lehigh-valley-companies-and-their-engineer-charged-green-energy-fraud-scheme.

49 E4tech, Cerulogy, International Council on Clean Transportation, Navigant, SCS Global Services, and 
Wageningen University & Research, “Assessment of the Potential for New Feedstocks for the Production of 
Advanced Biofuels,” October 2021, https://www.e4tech.com/resources/239-assessment-of-the-potential-for-
new-feedstocks-for-the-production-of-advanced-biofuels-renewable-energy-directive-annex-ix.php.

50 Tenny Kristiana, Chelsea Baldino, and Stephanie Searle, “An Estimate of Current Collection and Potential 
Collection of Used Cooking Oil from Major Asian Exporting Countries.” 

51 Farm Europe, “Fraudulent Used Cooking Oil Biodiesel – Bad for the Climate and a Blow to EU Farm, Oilseed 
and Plant Protein Sectors,” Euractiv, October 25, 2019, https://www.euractiv.com/section/agriculture-food/
opinion/fraudulent-used-cooking-oil-biodiesel-bad-for-the-climate-and-a-blow-to-eu-farm-oilseed-and-plant-
protein-sectors/.

https://www.justice.gov/usao-edpa/pr/owners-lehigh-valley-companies-and-their-engineer-charged-green-energy-fraud-scheme
https://www.justice.gov/usao-edpa/pr/owners-lehigh-valley-companies-and-their-engineer-charged-green-energy-fraud-scheme
https://www.e4tech.com/resources/239-assessment-of-the-potential-for-new-feedstocks-for-the-production-of-advanced-biofuels-renewable-energy-directive-annex-ix.php
https://www.e4tech.com/resources/239-assessment-of-the-potential-for-new-feedstocks-for-the-production-of-advanced-biofuels-renewable-energy-directive-annex-ix.php
https://www.euractiv.com/section/agriculture-food/opinion/fraudulent-used-cooking-oil-biodiesel-bad-for-the-climate-and-a-blow-to-eu-farm-oilseed-and-plant-protein-sectors/
https://www.euractiv.com/section/agriculture-food/opinion/fraudulent-used-cooking-oil-biodiesel-bad-for-the-climate-and-a-blow-to-eu-farm-oilseed-and-plant-protein-sectors/
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Jeremy Martin

Senior Scientist and Director of Fuels Policy

I have long been a supporter of California’s Low Carbon Fuel

Standard (LCFS). The LCFS is the leading example of a Clean

Fuel Standard, an approach to transportation fuel policy that

holds oil refiners accountable to reduce the carbon intensity

(CI) of transportation fuels. The CI is determined through a

lifecycle analysis of the global warming pollution associated

with the production and use of gasoline, diesel, biofuels,

electricity, or other alternative fuels. Oil refiners comply

with the LCFS by blending cleaner alternative fuels into the

gasoline and diesel they sell, and also by buying credits

generated by vehicles that don’t use any gasoline or diesel at

all, such as electric vehicles (EVs). The LCFS has delivered

important benefits to California, including billions of dollars

of support for transportation electrification, and has been a

model for other states. Oregon and Washington have enacted

similar policies, and Minnesota, Illinois, Michigan, New

York, and New Mexico have taken up legislation to adopt

similar policies. Federal transportation fuel policy would

also benefit from a more comprehensive approach that

supports electricity, among other alternatives to petroleum

and focuses on emissions reductions rather than simply

requiring the use of increased volumes of biofuels.

But California’s LCFS has been struggling and is approaching

a treacherous precipice. A flood of credits from renewable

diesel and manure biomethane have depressed credit prices,
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undermining the support the LCFS provides for

electrification and more scalable low carbon fuels. A

rulemaking process is underway to amend the rules of the

LCFS including updating the scheduled increases in

stringency. The current rules require a 20 percent reduction

in the CI of transportation fuels by 2030, which the proposed

amendments would change to 30 percent in 2030 and 90

percent in 2045. The California Air Resources Board (CARB)

is set to consider the proposed changes on March 21.

Getting this right is important, both for California and to

ensure the LCFS remains a workable model for other states

and the federal government. When the Board meets in

March to update the LCFS, they should place a cap on

vegetable-oil based fuels for four major reasons:

1. Broken policies: Counter-productive interactions of the

LCFS with federal policy are leading oil companies to

redirect most of the bio-based diesel (biodiesel and

renewable diesel) they are required to sell in the United

States to California, which now consumes more than half of

the national supply, even though California consumes only 7

percent of the nation’s overall diesel fuel (bio-based and

fossil diesel combined). This is drawing bio-based diesel fuel

out of other states and putting California and federal fuel

policies into a vicious cycle that is contributing to ever more

unsustainable and expensive fuel policies.

2. Global hunger and deforestation: Excessive consumption

of bio-based diesel fuels has already contributed to the 2022

global food crisis, and is accelerating deforestation caused by
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increased soybean and palm oil cultivation around the

world.

3. Gas prices: Without a cap, the flood of bio-based diesel into

California will continue, requiring a rapid increase in

stringency to stabilize LCFS credit markets, sending 2030

stringency from the 30 percent proposed in the regulation to

34.5 percent or even 39 percent with a commensurate

increase in costs for California drivers.

4. Credit price stabilization and support for EVs: Limiting

the use of vegetable oil-based biofuels, as CARB staff

considered in a proposal to cap the use of fuels made from

virgin oils, will stabilize LCFS credit markets with less

dramatic increases in stringency, supporting a balanced set

of clean transportation solutions, including EVs, while

reducing costs for California drivers.

This post focuses on the need for a cap on vegetable oil-

based fuels, which is one of several necessary reforms to the

LCFS. For more information on our position on manure

biomethane and other topics, see my post, “Something

Stinks: California Must End Manure Biomethane Accounting

Gimmicks in its Low Carbon Fuel Standard.”
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What broke the LCFS?

To solve a problem, it is important to understand the root

causes. California’s transportation fuels policy creates a

market for low carbon fuels, which are tracked using a

system of credits and deficits shown in Figure 1 below. The

supply of credits from low carbon fuels has been exceeding

the requirements of the LCFS, leading to falling credit prices.

You might think that low credit prices mean the program is

meeting its goals at lower cost than expected, which would

be great. Unfortunately, this is far from the truth. More than

60 percent of the credits flooding the program are coming

from bio-based diesel and biomethane, crowding out the

support the LCFS would otherwise provide to electric cars

and trucks to support California’s transition away from

combustion fuels.

Figure 1. LCFS credit generation. Source California Air

Resources Board.
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Stabilizing credit prices at a level that supports steady

progress (roughly $150 per metric ton) is a key goal of the

rulemaking process. Since credit prices are set by the

balance of supply and demand, prices could be raised by

either restricting the supply of credits or by increasing LCFS

stringency to raise demand. During the two years of

workshops that preceded the formal proposal, concepts

discussed by CARB staff included changes to the rules that

would reduce the supply of credits from bio-based diesel and

biomethane and increased stringency to increase demand for

credits. But the official proposal abandoned any meaningful

effort to address supply and focuses almost entirely on

increasing stringency.

CARB has proposed increasing the 2030 stringency of the

LCFS by 50 percent, from the current requirement of a 20

percent reduction in the carbon intensity in 2030 to a 30

percent reduction in 2030. CARB has also proposed an auto-

acceleration mechanism, which could see the 2030

stringency rise to 34.5 percent or 39 percent if the supply of

credits continue to substantially exceed demand.

In my feedback over the last 2 years, I argued CARB should

cap support for bio-based diesel made from vegetable oil and

phase out credits for avoided methane pollution to wind

down what has become, in effect, a poorly run offset

program. Bio-based diesel and manure biomethane generate

a lot more credits than an accurate assessment of their

climate benefits would support, and are causing additional

problems to boot. Unfortunately, the official proposal
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ignores the oversupply of low value credits and focuses

almost exclusively on increasing demand by accelerating the

pace of the program. This won’t work—and will make the

LCFS needlessly costly for California drivers, while

postponing the needed reforms that would restore the

stability of the LCFS. Moreover, absent reform, the LCFS is

not a replicable model for other states or the federal

government.

Capping the renewable diesel boom

Bio-based diesel refers to two closely related fuels, biodiesel

and renewable diesel that are made from vegetable oils and

animal fats and blended into diesel fuel. I just posted a

detailed article describing the surge in renewable diesel—

used mostly in California and made increasingly from

soybean oil—that threatens to create major problems in

global vegetable oil markets and accelerate tropical

deforestation caused by expanding cultivation of soybeans

and palm oil.

California may seem like an unlikely driver of deforestation

from soybean and palm oil biofuels. The California LCFS has,

since its inception, included significant disincentives for the

use of crop-based biofuels, including soybean and palm oil-

based diesel. Instead, the LCFS encourages the use of fuels

made from used cooking oil, animal fats or other secondary

fats and oils. For almost a decade, these disincentives

effectively kept crop-based diesel fuels out of the California

market. However, for reasons explained below, this

We use cookies to improve your experience. By continuing, you accept our use of cookies. Learn

more.

11/6/24, 11:04 PM A Cap on Vegetable Oil-Based Fuels Will Stabilize and Strengthen California’s Low Carbon Fuel Standard - Union of Concerned S…

https://blog.ucsusa.org/jeremy-martin/a-cap-on-vegetable-oil-based-fuels-will-stabilize-and-strengthen-californias-low-carbon-fuel-standard/ 7/29

https://blog.ucsusa.org/jeremy-martin/all-about-biodiesel-and-renewable-diesel/
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html


incentive-based safeguard has become ineffective, and since

2020 California’s bio-based diesel has increasingly been

made from soybean oil, some of it sourced directly from

South America.

The proposed amendments to the LCFS acknowledge the

risks posed by the rising use of soybean oil-based renewable

diesel. This reflects concerns raised by many stakeholders,

myself included, at LCFS workshops since December 2021 (I

submitted technical feedback on this topic six times over the

last two years, and coauthored a paper on the subject). The

first page of the rulemaking document suggests CARB

intends to “[strengthen] guardrails on crop-based fuels to

prevent deforestation or other potential adverse impacts.”

The proposal considers a cap on the use of fuels made from

virgin vegetable oils in Alternative 1, but then rejects it based

on flawed arguments addressed below. Instead of a cap, the

proposal suggests tracking the chain of custody for crop-

based feedstocks, an ineffective approach that will not

address the root causes of the problem.

I’ll explain why the cap described in Alternative 1 is the right

decision, why the arguments against it are wrong, and why

the feedstock tracking proposal is not an adequate safeguard.

But first it’s important to understand how the

implementation of the LCFS is being distorted by

complicated interactions with federal biofuels policy, since

this explains the root cause of the renewable diesel problem

and points the way to a solution.
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The LCFS operates on a playing field
shaped by federal policy

If the California LCFS acted without the influence of federal

policy, there would be no renewable diesel boom, and there

would certainly not be a flood of soybean oil-based diesel.

The limited support offered by the LCFS for soybean oil-

based fuels would not come close to covering the cost of

expensive soybean oil needed to make the fuel. It’s the

interaction of the California LCFS with federal policy,

particularly the Renewable Fuel Standard (RFS), that has led

to California’s renewable diesel boom.

The RFS requires oil companies to blend increasing amounts

of a few types of biofuels into the gasoline and diesel they

sell. In its early years, between 2005 and 2010, the RFS

helped launch the massive scaleup of corn ethanol that

established 10 percent ethanol as the de facto standard for

US gasoline. After 2010, bio-based diesel fuels (biodiesel and

renewable diesel) have been the main beneficiary of the RFS.

Bio-based diesel fuels are expensive. Without substantial

policy support, there would be little if any bio-based diesel

fuel produced or consumed in the United States. Analysis by

the Environmental Protection Agency (EPA) in the most

recent RFS rulemaking finds that more than 90 percent of

the costs of complying with the RFS, $7 to $8 billion a year,

are associated with bio-based diesel fuels[i]. These costs are

spread across all the diesel fuel consumed in the United
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States, adding 13 to 15 cents per gallon to the cost of diesel

fuel in the United States, according to EPA.

The RFS sets national targets, but also includes a system of

tradable credits that allow overcompliance in one region (or

by one company) to offset undercompliance in another

region (or by another company). This flexibility allows for

higher levels of biofuel consumption in states with

supportive policies to offset lower consumption elsewhere.

Economic factors and practical limits on blending keep

ethanol and biodiesel widely distributed. In 2020, every state

except Alaska blended at least 9.5 percent ethanol into their

gasoline versus a US average of 10.3 percent, while 35 states

blended at least 2 percent biodiesel into their diesel, versus a

US average of 3.8 percent.

Renewable diesel is a different story. Since renewable diesel

is a replacement for diesel rather than an additive, there are

no practical blending constraints. This has allowed oil

companies to meet a rising share of their RFS obligations in

California, where the same fuel also provides compliance for

the LCFS. In 2022 half of the bio-based diesel consumed in

the United States was consumed in California, which

accounts for just 12 percent of US population and just 7

percent of the nation’s overall diesel (bio-based and fossil

diesel combined). The factors that concentrated half of US

bio-based diesel in California are only getting stronger, as

more renewable diesel production capacity comes on-line in

California, and California raises the targets for the LCFS.
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Unless CARB changes course, California is likely to consume

well over half of US bio-based diesel, including increasing

amounts of soybean oil-based fuel, putting pressure on the

EPA to raise RFS targets to unsustainable levels that harm

access to food and accelerate deforestation. Concentrating

RFS compliance in California reduces oil companies’

compliance costs, but it destabilizes both the RFS and LCFS.

It makes no sense for California to consume most of the US

supply of bio-based diesel.

Capping vegetable oil-based fuels is
the right decision

Figure 2: Share of California consumption of US bio-based

diesel fuel (biodiesel and renewable diesel) weighted by their

RFS compliance value. Source California Air Resources

Board, US Energy Information Administration.
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The CARB rulemaking document called the Initial Statement

of Reasons (ISOR) includes consideration of Alternative 1 on

pages 88 to 102 that “includes a limit on total credits from

diesel fuels or sustainable aviation fuel produced from virgin

oil feedstocks.” Because Alternative 1 reduces credit

generation, the 2030 stringency is adjusted from 30 percent

to 28 percent, but the 2045 stringency remains the same (90

percent). The lower stringency results in lower costs and

reduced economic impact of the regulation. The ISOR says,

“The macroeconomic impact analysis results shown in Table

23 indicate that Alternative 1 would result in more positive

impacts on gross state product (GSP), personal income,

employment (Figure 14), output (Figure 15) and private

investment when compared to the proposed amendments.”

The main reasons CARB gives for rejecting Alternative 1 are

the climate and air quality benefits CARB attributes to the

higher use of renewable diesel. However, these apparent

benefits result from faulty analysis.

According to official analysis from CARB and EPA, soybean

oil-based diesel has lower lifecycle carbon emissions than

fossil diesel, but this finding is quite uncertain. EPA recently

conducted a model comparison exercise that found that the

climate benefits attributed to soybean oil biodiesel depend

entirely on which model is used to conduct the assessment.

While the particular model used by CARB for the LCFS finds

that soybean oil biodiesel has lower emissions than fossil

diesel, other well-regarded models find that soybean oil

biodiesel is more polluting than fossil diesel. But even

putting aside this uncertainty, the ISOR overstates the
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climate benefits of using soybean oil-based fuels because it

ignores the fact that use of this fuel in the United States is

already mandated by the RFS, so if California uses less,

another state will use more. In past rulemakings, CARB

accounted for this policy overlap by only including climate

benefits that exceed those required by federal law. But in the

current rulemaking, CARB ignores the federal requirements,

inflating the claimed climate benefits.

The inflated climate benefits attributed to renewable diesel

are especially significant because California’s renewable

diesel boom has exhausted the supply of low-carbon sources

of renewable diesel. Alternative 1 caps fuels made from

virgin oils such as soybean oil, which produce few if any

climate benefits not already required by the 50 percent

emissions reduction requirements of the federal RFS. So

Alternative 1 will have little if any real impact on global

warming pollution, even putting aside the contested and

uncertain benefits of soybean oil-based fuels in general.

The ISOR also attributes health benefits to increased use of

renewable diesel in California, especially associated with

reduced fine particulate matter, or PM2.5. This is based on a

2011 analysis and ignores a more recent 2021 study prepared

for CARB that looks at the NOx and PM from biodiesel and

renewable diesel used in legacy and new technology diesel

engines. The key finding is that air quality benefits from

older engines are not observed in new technology diesel

engines, which are now required in California. This

undercuts one of the main justifications offered to reject
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limits on renewable diesel. Ironically, because renewable

diesel does offer PM and NOx emissions in older trucks that

are still in use elsewhere in the US, concentrating most of US

renewable diesel in California does not help Californians,

but it does harm others across the United States.

Finally, the ISOR also claims that Alternative 1 has lower cost

effectiveness than the proposed amendments, but this is a

direct result of the inflated CO2 and health benefits. A

corrected analysis would reduce or eliminate the difference

in cost effectiveness.

Without a cap, things could get a lot
worse

This ISOR has several deficiencies compared to previous

rulemakings, starting with transparency. It is hard to

understand precisely how CARB modeled Alternative 1.

Based on my current understanding of the information in the

proposal, it appears that the total amount of fuels made from

oils and fats is projected to peak in 2025 and then to hover at

roughly 2 billion gallons a year thereafter[i]. The share of

bio-based diesel blend in overall diesel fuel consumption, or

blend rate, is assumed to range between 44 and 56 percent

through 2035, and then to increase as total diesel fuels

consumption falls, as heavy-duty electrification starts to gain

traction.

Reality is running well ahead of CARB projections. Bio-

based diesel consumption in the first half of 2023 was at 59
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percent, a level CARB modeling does not anticipate prior to

2037. I can’t see any reason why bio-based diesel

consumption in California would fall while renewable diesel

production capacity in California is ramping up and CARB is

proposing to substantially raise LCFS stringency. CARB

projects total diesel consumption at 3 billion gallons or more

until 2035, so actual consumption could be more than 50

percent higher than CARB’s projection if bio-based diesel

fully replaces fossil diesel, as a recent study from UC Davis

found was 50 percent likely by 2028. If this happens, the

extra credit generation beyond what is modelled in the ISOR

could trigger the auto acceleration mechanism, pushing 2030

stringency to 34.5 or even 39 percent, with a commensurate

increase in costs. Moreover, if all the diesel used in

California is bio-based, all of the compliance costs associated

with the LCFS will be borne by drivers of gasoline cars.

Alternative 1 described in the ISOR has roughly 25 percent

less biobased diesel at the peak in 2025, so roughly 1.5 billion

gallons. That is consistent with 2022 consumption of bio-

based diesel in California, and since RFS standards are rising

gradually, this would result in California consuming a little

less than half of the bio-based diesel and related fuels

required for RFS compliance in the United States.

The 2 billion gallons of bio-based diesel projected for the

ISOR would satisfy about two-thirds of the 2025 RFS

requirements, but if actual consumption exceeds the

projection, California consumption could push the RFS

mandate for bio-based diesel and related fuels into
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overcompliance. All sorts of weird things would happen if

the RFS became non-binding, starting with RFS credit prices

falling and the effective cost of renewable diesel available in

California rising, with implications for the cost and

feasibility of the LCFS[ii]. A non-binding RFS is not a stable

long-term situation, for both economic and political reasons.

It could also create a lot of turbulence, not just in fuel

markets but in food markets for vegetable oil as well.

A vicious cycle of bad fuel policy
decisions

My biggest concern is that a feedback loop between

California LCFS and the Federal RFS push US consumption

of vegetable oil for fuel to ever more unsustainable levels.

This feedback loop is influencing fuel policies today and

could become a vicious cycle.

Interactions between the LCFS and the RFS have been a

major contributor to the renewable diesel boom, which has

flooded California with renewable diesel and depressed

LCFS credit prices. Increased renewable diesel production

capacity to serve the California market was one of the factors

cited in EPA’s decision to raise RFS standards for 2022-2025.

And even with the higher RFS targets, increased renewable

diesel production in and for California has at least

temporarily pushed the RFS into overcompliance, sending

credit prices down sharply.We use cookies to improve your experience. By continuing, you accept our use of cookies. Learn
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If California regulators respond to low credits prices by

dramatically increasing the stringency of the LCFS without a

workable mechanism to avoid concentrating RFS compliance

in the state, it will keep pulling a growing share of US bio-

based diesel fuel into California. This puts the Midwestern

biodiesel industry under pressure, and puts Midwestern

soybean oil producers at a disadvantage compared to used

cooking oil imported from as far away as Australia. This will

create enormous political pressure on EPA to raise the RFS

standards to ensure that they continue to support soybean

biodiesel, renewable diesel, and growing consumption of

sustainable aviation fuel in states outside of California. The

resulting higher RFS standards will increase the use of

vegetable oil-based fuels, driving up the cost of the RFS with

uncertain climate benefits and very real risks to food

markets and deforestation. Meanwhile, higher RFS

standards will support ever more vegetable oil-based fuel in

California, further diluting the LCFS, and the vicious cycle

continues.

This vicious cycle explains why raising LCFS stringency

alone will not rebalance supply and demand for LCFS

credits. CARB can break this vicious cycle by limiting

California’s share of US bio-based diesel consumption to a

reasonable level. The proposal described in Alternative 1 to

cap virgin oil-based fuels would do the job, while still leaving

California as the largest consumer of bio-based diesel in the

US. A cap would also leave space in the bio-based diesel

market for other states that have or are considering policies

like the LCFS.
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As I explained in my earlier article on the renewable diesel

boom, successful fuels policy in California and the United

States requires being realistic about the available resources

used to make biofuel. Vegetable oil is an expensive way to

make biofuel with limited potential to sustainably increase

scale, especially in the short term. A bidding war between

the oil companies and people consuming vegetable oil for

food already contributed to the recent food crisis, and may

do so again. In the longer term, increased use of vegetable

oil-based fuels leads to increased palm oil production to

replace the soybeans diverted from food markets to make

fuel, contributing to deforestation. Capping vegetable oil

used for fuel at a reasonable level will encourage fuel

producers to look beyond vegetable oil to more scalable

feedstocks. A cap will also save California drivers money, by

rebalancing supply and demand for LCFS credits without

such a steep acceleration in stringency.

The guardrail proposed in the ISOR is
inadequate

CARB’s ISOR mentions the risks posed by crop-based fuels,

but unfortunately, the proposed guardrail is inadequate.

From page 32:

CARB staff are proposing to require pathway
holders to track crop-based and forestry-based
feedstocks to their point of origin and require
independent feedstock certification to ensure
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Tracking the chain of custody won’t work because there is

more than enough soybean oil produced on existing

cropland in the US, Argentina, and Brazil to produce 100

percent of California’s diesel fuel. The problem with chain of

custody tracking is that California won’t be tracking the

chain of custody of vegetable oils used to replace those

diverted from global food markets for consumption in India

or China.

As I mentioned in the appendix to my recent post on the

renewable diesel boom, the Phillips 66 Rodeo facility is

scaling up production of renewable diesel at a converted oil

refinery near San Francisco. Phillips 66 filed paperwork

recently indicating it plans to produce renewable diesel and

other fuels using soybean oil from Argentina. At full capacity,

the massive facility would consume 2.5 million metric tons

(MMT) of vegetable oil a year. Argentina is the world’s

largest exporter of soybean oil, exporting 4-6 MMT of

soybean oil in recent years out of total global soybean oil

exports of about 12 MMT. This one huge facility could

potentially consume about half Argentina’s exports and 20

feedstocks are not contributing to impacts on
other carbon stocks like forests. CARB staff are
also proposing to remove palm-derived fuels
from eligibility for credit generation, given that
palm oil has been demonstrated to have the
highest risk of being sourced from deforested
areas.
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percent of global exports. To replace soybean oil from

Argentina, major vegetable oil importers like India would

import more soybean and palm oil that would not be subject

to chain of custody tracking.

CARB has long been a leader in biofuel land use change (I

served on an expert workgroup on the topic in 2010), so the

staff should appreciate the complex and indirect ways

demand for biofuel feedstocks can lead to deforestation. It is

disappointing to see this obviously inadequate proposal in

place of meaningful action to address a real problem. The

proposal to remove eligibility for palm oil-based fuels is even

more meaningless, given that the land use change values

used in the current regulation already effectively do the

same thing.

Ironically, the one place chain of custody tracking is needed

is for used cooking oil, which the proposal ignores. The

LCFS creates a large incentive to pass off virgin palm oil as

used cooking oil. And with renewable diesel producers

importing used cooking oil from around the globe, extra

vigilance is merited.

Capping vegetable oil fuels and
investing in alternatives to
combustion

The oil industry is in transition. After a brazen display of

fossil fuel industry interference at the global climate talks at

COP28, it is clear that the only path to a stable climate is
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phasing out petroleum and other fossil fuels. Biofuels are not

made from petroleum, but a realistic assessment of the

available resources makes it clear that biofuels can only play

a supporting role and must be limited to a sustainable scale

to avoid creating more problems than they solve. Vegetable

oil is expensive, its availability is limited, and expansion is

linked to deforestation, so the large-scale diversion of

vegetable oil to fuel production is an especially bad idea. Yet

the oil industry has embraced the idea that their existing oil

refineries can help solve climate change by tweaking them to

process vegetable oil instead of petroleum.

Renewable diesel has recently overtaken biodiesel as the

main bio-based diesel fuel used in the United States.

Redirecting vegetable oil from biodiesel to renewable diesel

does not reduce petroleum use or overall global warming

pollution, but it does allow the oil industry to maximize the

overlap in state and federal fuel regulations. The predictable

next step is to move vegetable oils from renewable diesel

production to jet fuel production, claiming generous tax

credits while still generating RFS and LCFS credits and

trumpeting an innovative new “climate solution.” Shifting

the same limited supply of vegetable oil from one fuel to

another will not do anything to address climate change, but

it does enable misleading hype and greenwashing from the

oil industry and airlines suggesting we can address climate

change without phasing out combustion. Likewise, shifting

more of the US supply of bio-based diesel into California

won’t do anything to help the climate, but it is breaking the

LCFS.
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The oil industry was once the primary opponent of the LCFS,

but they have found a way to work the system to their

advantage. Oil companies are taking control of the bio-based

diesel industry and trumpeting their plans to scale up

biodiesel, renewable diesel, and sustainable aviation fuel,

despite knowing there is not enough vegetable oil to make

the rhetoric reality. The renewable diesel boom is partly a

battle for market share as oil companies flush with fossil fuel

profits fight to control the largest share of the small but

symbolically important market for renewable fuels. But the

collateral damage of this clash between the oil giants is not

just the stability and viability of fuel policies, but food

availability, deforestation, and the prices of food and

transportation fuel.

California should modernize the LCFS to align with its goal

of transitioning away from combustion to a zero emissions

future. A sensible cap on vegetable oil-based fuels will break

the vicious cycle between the RFS and the LCFS, make the

LCFS less expensive and more effective, and make it easier

for other states to adopt and implement LCFS-style policies.

It will also help ensure the LCFS doesn’t exacerbate global

hunger and deforestation. The board should send the ISOR

back to staff and tell them to get this important policy back

on track.

[i] While there are a lot of long documents on the CARB

rulemaking website, there is not a clear and quantitative

description of the various alternatives, which are described
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inconsistently in different documents. There is no

downloadable table of the quantities of fuels and credits

associated with the different alternatives, or enough

information to reproduce this information using the CATS

tool CARB used for modelling fuel projections. In order to

clarify what is at stake, I’ll summarize my understanding

based on the available documents. In the ISOR CARB

projects that bio-based diesel will peak at 2 billion gallons in

2025, fall below 1.8 billion gallons by 2028 and then hover

between 1.5 and 1.8 billion gallons thereafter. They also

project several hundred million gallons of alternative jet

fuel, of which half is made from virgin oils.

[ii] For more on the implications of a non-binding RFS, see

Gerveni, M., T. Hubbs and S. Irwin. “Is the U.S. Renewable Fuel

Standard in Danger of Going Over a RIN Cliff?” farmdoc

daily (13):99, Department of Agricultural and Consumer

Economics, University of Illinois at Urbana-Champaign, May

31, 2023.

[i] US EPA. Renewable Fuel Standard (RFS) Program:

Standards for 2023–2025 and Other Changes. Regulatory

Impact Analysis. Section 10.4.2, specifically table 10..4.2.2-4.

Online at nepis.epa.gov/Exe/ZyPDF.cgi?

Dockey=P1017OW2.pdf
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Back in 2016 I wrote a long post about biodiesel, explaining

what it is made from (mostly vegetable oil) and arguing that

EPA should show restraint in setting targets for biodiesel

because of the limited availability oils and fats and the

harmful consequences of drawing too heavily from these

limited sources. The world has changed in many ways since

2016, but the large-scale diversion of vegetable oil from food

to fuel remains a bad idea. Now it is California policymakers’

turn to establish sensible guardrails on fuel policies to avoid

creating problems in California, and around the world.

Since 2016, EPA has generally shown restraint in setting

targets for biodiesel and related fuels, insofar as the law

allows, and biodiesel consumption has actually fallen. But in

its place renewable diesel is booming, produced in large oil

refineries retrofitted for the purpose and consumed

primarily in California. Biodiesel and renewable diesel are

closely related fuels made from the same oils and fats, which

remain scarce, expensive, and linked to deforestation and

food price spikes.

For this reason, it is important that policy makers, not only at

EPA but also in California, are realistic about the sustainably

available supply of oils, and implement fuel policies to avoid

excessive diversion of vegetable oil into transportation fuel

production. The idea that a large number of oil refineries can

keep humming along by replacing petroleum diesel with

vegetable oil or used cooking oil is a dangerous illusion.

Biofuels can play a productive role when used at a

sustainable level. But we need to be realistic about where

We use cookies to improve your experience. By continuing, you accept our use of cookies. Learn

more.
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they come from, and limit feedstocks to sustainable

resources used at a reasonable scale to avoid turning a

helpful tool into a harmful dead end.

This article draws heavily from a series of articles on the

Renewable Diesel Boom by Maria Gerveni, Scott Irwin and

Todd Hubbs at farmdoc daily that I heartily recommend for

more quantitative economic analysis. The conclusions and

policy recommendations are purely my own.

Biodiesel and renewable diesel are
mostly made from vegetable oil

Biodiesel and renewable diesel are made from the same

starting materials, are both blended into diesel fuel, and are

supported by the same regulations. Collectively biodiesel

and renewable are referred to as bio-based diesel, which is

especially relevant when considering the availability of oils

and fats.

More than 80 percent of bio-based diesel is made from

vegetable oil (the rest is mostly animal fats). The soybean

and canola oil that make up the majority of biodiesel is

basically the same as the cooking oil you buy at the grocery

store, while the corn oil is mostly an inedible byproduct of

ethanol production that is generally used for animal feed and

other purposes. Yellow grease is a catch all term that

includes used cooking oil as well as lower quality tallow

from rendering facilities.
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Using more oils and fats for fuel instead of food and animal

feed has consequences for competing users of these products

and for the global agricultural system. Of particular

importance from a climate perspective is the relationship

between rising use of oils and fats for fuel in the United

States and soybean expansion in South America and palm oil

expansion in Southeast Asia, both of which are major drivers

of deforestation and global warming pollution. Figure 1

above shows that palm oil itself is not a significant direct

source of US biofuel production. However, there are

Figure 1. Most bio-based diesel fuels are made from vegetable

oil. The chart above shows the oils and fats used to make

biodiesel and renewable diesel in 2022. (Source EIA Monthly

Biofuels Capacity and Feedstocks Update)
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important indirect links between how much soybean oil bio-

based diesel we use in the US and how quickly palm oil

plantations expand in Indonesia or Malaysia. I’ll get to these

connections shortly, but first, let’s consider the relationship

between biodiesel and renewable diesel. 

Renewable diesel is the fastest
growing part of the US biofuel market

Biofuels overall account for a small but growing share of US

transportation energy. Figure 2 shows that petroleum

supplies 94 percent of US transportation energy while

biofuels are 6 percent. Of the biofuels, ethanol, biodiesel and

renewable diesel make up 70, 13 and 14 percent respectively.

Ethanol consumption grew rapidly between 2000 and 2010

but after 2010 biodiesel took over as the major source of

biofuel growth before being eclipsed by renewable diesel

after 2016.
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Biodiesel versus renewable diesel

Biodiesel and renewable diesel have several similarities and

a few key differences. Both fuels are made from vegetable

oils and fats and are blended into diesel fuel. Both fuels

satisfy the requirements of the Federal Renewable Fuel

Standard (RFS), which requires oil companies to blend

biofuels into the gasoline and diesel they sell. So, in that

sense biodiesel and renewable diesel compete for both

feedstock and customers.

Biodiesel = an additive blended into diesel

Renewable diesel = a replacement for diesel fuel

Bio-based diesel = biodiesel + renewable diesel

Although biodiesel and renewable diesel are derived from

the same feedstocks, the processes used to make them are

different. Renewable diesel production uses a hydrogen

treatment to remove oxygen from the fats and oils, while

biodiesel is produced by a less complex process and retains

some oxygen.

Renewable diesel, like fossil diesel, is a pure hydrocarbon

and is so similar to fossil diesel that they can be used

interchangeably. That is why renewable diesel is often

Figure 2. While ethanol remains the largest US source of

biofuel, biodiesel and more recently renewable diesel have

accounted for most of the growth since 2010. Source US

Energy Information Administration.
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described as a “drop in” fuel. By contrast, biodiesel is limited

to specific maximum blends (usually 5 or 20 percent) and

higher blends must be specially labeled and their use is

limited to compatible vehicles. 

The hydrogen treatment used to remove oxygen from the

fats and oils increases the costs of renewable diesel

production, but adds flexibility, so the latter may be

produced from animal fats that are less readily made into

biodiesel.

These differences also connect to historical and geographical

differences. The growth of the biodiesel industry was

promoted by soybean producers as a way to expand the

market for soybean oil. As such it is not surprising that the

Midwest has 70% of U.S biodiesel capacity, which is

primarily in Iowa, Missouri, Illinois, and Indiana.

The renewable diesel industry is less centralized, but the

largest share of production capacity, 60 percent, is in the

Gulf Coast states, primarily Louisiana and Texas.  US

renewable diesel production was initially linked to animal

fat. Tyson Foods helped launch a Renewable Diesel facility in

Geismar, Louisiana that started up in 2010 as the first large

US producer of renewable diesel made from animal fat.

More recently, much of the growth in renewable diesel has

been from converted oil refineries, which already have the

facilities for hydrogen treatment as well the logistics to

receive trains or tanker ships of incoming oil (fossil or
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vegetable) and ship out finished diesel fuel. The oil industry

increasingly controls bio-based diesel fuel production.

Among other links, in 2022 Chevron purchased the largest

biodiesel producer in the US, the Renewable Energy Group,

and Marathon Petroleum and Phillips 66 are converting oil

refineries to produce renewable diesel. 

Perhaps the most notable difference between biodiesel and

renewable diesel is that since 2016 renewable diesel

consumption has been booming while biodiesel consumption

has been declining.  Biodiesel consumption in the US peaked

in 2016, and by 2022 had declined 24 percent, while

renewable diesel use has risen rapidly, growing almost 4-fold

between 2016 and 2022. In 2022 renewable diesel surpassed

biodiesel for the first time and combined the two sources of

bio-based diesel now account for 7.3 percent of US diesel fuel

consumption by volume.

Renewable diesel is (mostly) a
California story

Most of the renewable diesel consumed in the United States

is consumed in California (Figure 3). The concentration of

renewable diesel in California is partly the result of

California’s Low Carbon Fuel Standard policy, discussed

later in this post. In 2022 California consumed half of US

bio-based diesel. Rising California consumption has come

partly at the expense of biodiesel consumption elsewhere in

the US, which fell 28% percent in 2022 compared to its peak

in 2016.
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The blend rate of bio-based diesel in California is rising

rapidly. In the first half of 2023, the combined share of

renewable diesel and biodiesel rose to 59 percent of total

diesel fuel use in California. Outside of California the share

of bio-based diesel has fallen from 5 percent in 2016 to only

3.8 percent in 2022. A recent analysis from researchers at the

University of California Davis found a 50 percent chance that

petroleum diesel would disappear from California by 2028.

Figure 3. Since 2016 California has dramatically increased

consumption of renewable diesel, partly at the expense of

biodiesel used elsewhere in the US. California Air Resources

Board, US Energy Information Administration.
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Renewable diesel production capacity
is poised to grow rapidly

Renewable diesel production capacity in the United States is

in the middle of a massive expansion.  Production capacity

grew by 400 percent between 2019 and 2022 and based on

announced and planned projects, it could double again by

the end of 2024. The figure below from a recent analysis of

farmdoc daily, March 29, 2023 illustrates the massive,

planned capacity buildout for renewable diesel. Whether all

these facilities get built and operate at their full capacity

Figure 4. The share of renewable diesel and biodiesel blending

into diesel fuel sold in California has grown rapidly and in the

first half of 2023 it reached 59 percent. Outside of California

the blend rate fell, from a peak of 5 percent in 2016 to 3.8

percent in 2022. Source California Air Resources Board, US

Energy Information Administration.
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depends a lot on policy decisions in California, DC and

elsewhere.

California is at the eye of the storm, both as the main driver

of demand and soon as a major producer as well. Two thirds

of the capacity planned for 2023 and 2024 is in California,

especially two projects in the San Francisco Bay area, the

Marathon Martinez and Phillips 66 Rodeo refineries. These

two facilities plan to bring on-line capacity of more than 1.4

billion gallons by the end of 2024.

Converted oil refineries

Figure 5: Renewable diesel production capacity has expanded

dramatically and is poised to grow much further. farmdoc

daily, March 29, 2023.
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An important caveat to keep in mind when looking at

renewable diesel capacity growth announcements, both

recent and planned, is that the renewable diesel production

facilities are generally not new facilities being built from the

ground up for renewable diesel production. Many are oil

refineries being converted from fossil fuel production to

renewable fuel production. Petroleum refineries are massive

compared to biofuel facilities. The difference in scale reflects

both the larger scale of the demand for petroleum fuel and

the economies of scale associated with the required facilities

and infrastructure, including pipelines and ports to offload

crude from tankers. Biofuel production facilities have

generally been built on a smaller scale, reflecting the

economic advantage of producing the fuel closer to where

the vegetable oil or animal fat is produced.

Because oil companies are converting facilities they already

have, the decision on capacity is based in part on the scale of

the facilities they are converting. If these were new

construction projects, the massive capacity expansions

might be interpreted as reflecting a strong belief by investors

that demand is likely to expand a commensurate amount,

otherwise it would be foolish to invest their money. But for

an oil company with an excess refining capacity, the decision

to convert to renewable diesel may have a much lower

threshold, and the capacity may be a function of the capacity

of the existing infrastructure as much as a bet of new money

on the scale of a new opportunity. We use cookies to improve your experience. By continuing, you accept our use of cookies. Learn

more.
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Another motivation for renewable diesel conversions is to

help oil companies more cost effectively meet their

obligations under the federal RFS and state fuel policies. The

RFS requires companies selling gasoline and diesel to

purchase biofuels to blend into the fuels they sell or else

purchase credits from others who sell biofuels. The decision

to convert an unneeded oil refinery to renewable diesel

production facility reflects a decision that it is more cost

effective to buy the feedstock and directly produce the fuel

required for compliance compared to buying the fuel or

associated credits from someone else. Selling renewable

diesel in California also helps refiners satisfy the

requirements of the California LCFS.

Finally, the conversion of a petroleum refinery to renewable

diesel is attractive in part because it forestalls the need to

begin a costly and complicated process of decommissioning

an old refinery. UCS commissioned a recent report about

lessons learned from the closure of a Philadelphia Oil

refinery, which highlights how reluctant refiners are to close

their refineries. A conversion to renewable diesel postpones

the day of reckoning and gives the refinery owner more time

to develop the most advantageous exit strategy.

The bottom line is that oil companies have a clear motivation

to overstate the potential to convert oil refineries to biofuel

production. The realistic potential for biofuel conversions is

quite small because of the limited availability of suitable

feedstocks. Exaggerated hype about potential for refinery
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conversions to biofuel production amounts to greenwashing

that distracts from more scalable solutions.

Fuel markets are much bigger than
feedstock markets

Securing adequate feedstock is a very different challenge

than finding excess petroleum refining capacity. It is clearly

not feasible for many states or the whole country match the

rapid scaleup of bio-based diesel underway in California

because the feedstocks are just not available. To produce 100

percent of 2022 US diesel fuel consumption in the

transportation sector would require more than 160 million

metric tons (MMT) of feedstock, which is 10 times US

production of vegetable oils in 2022 or 80 percent of global

vegetable oil production in 2022 (Source US Energy

Information Administration, USDA Foreign Agricultural

Service)[i]. To get a handle on the realistic potential for bio-

based diesel, and the consequences of rapidly ramping up

production, we need to explore the current and potential

future supply of feedstock.

Where does the feedstock come from?

Figure 6, produced using data from farmdoc daily December

11, 2023, December 20, 2023, illustrates the feedstock used to

produce the bio-based diesel fuels produced in the United

States. Total feedstock consumption more than doubled in

the last decade, exceeding 11 MMT in 2022. Imported bio-

based diesel fuel consumed another 1.0 MMT of feedstock
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for fuel production abroad, so total US bio-based diesel

consumption in 2022 required 12 MMT of feedstock, half of

it to supply fuel to California.

Soybean oil is by far the most important source of bio-based

diesel feedstock, accounting for almost half of the total.

Combined with corn and canola oil, vegetable oils make up

more than two thirds of feedstock. Yellow grease and tallow

make up most of the remaining oil. Yellow grease includes

used cooking oil and some other animal fats.

The US Department of Agriculture tracks the share of US

vegetable oil production devoted to bio-based diesel, which

Figure 6. Feedstock consumption for bio-based diesel fuel

produced in the US has more than doubled since 2012 and

exceeded 11 MMT in 2022. Source farmdoc daily December 11,

2023, December 20, 2023.
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has risen steadily and exceeded 40 percent in 2022.

Statistics for yellow grease, tallow and other feedstocks are

less well documented, so it is hard to assign a precise share,

but experts agree that a large share of the available resources

are now being used to produce the bio-based diesel.

The growing share of US vegetable oil used for bio-based

diesel production is reflected in the balance of US trade in

vegetable oil. Net vegetable oil imports grew by about 4

MMT between 2006 and 2022, especially canola oil and palm

oil, which have replaced soybean oil in food uses. This has

been a gradual process that reflects both changing consumer

Figure 7: Use of vegetable oil to produce bio-based diesel

increased more than 4 fold between 2011 and 2022 and the

share of US vegetable oil production used for biofuels exceeded

40 percent in 2022. Source USDA Oil crops yearbook.
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preferences and diversion of soybean oil to fuel production.

More recently the US has effectively exited the export

market for vegetable oil entirely and is now the 4th largest

importer of vegetable oil after India, China and the

European Union (USDA Foreign Agricultural Service). 

How much feedstock is needed for
future bio-based diesel production?

Scaling up bio-based diesel production requires more than

production capacity; it also requires feedstock and demand. 

Figure 9 summarizes the quantity of feedstock that would be

consumed if the planned renewable diesel facilities are built

and operate at full capacity and the biodiesel industry

Figure 8. US vegetable oil imports have steadily risen, and

exports have fallen as bio-based diesel production has climbed.

Source USDA Oil Crops Yearbook.
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continues to operate at its capacity as of the end of 2022.

Capacity for feedstock consumption could rise by 10 to 20

MMT a year, or even more, a massive increase compared to

the 11 MMT of actual US consumption in 2022. Declining

production of biodiesel could potentially free up some

feedstock for renewable diesel production, but since only 6

MMT of feedstock was used for biodiesel in 2022, even

completely shutting down biodiesel production would free

up just half of the feedstock required by renewable diesel

capacity expansion announced for 2023 and 2024.

Figure 9: Combining current and announced renewable diesel

production capacity and existing biodiesel production

capacity, total feedstock consumption at full capacity could

reach 34 MMT in the next few years. Source Energy

Information Administration and farmdoc daily, March 29,

2023.
We use cookies to improve your experience. By continuing, you accept our use of cookies. Learn

more.

11/6/24, 11:05 PM Everything You Wanted to Know About Biodiesel and Renewable Diesel. Charts and Graphs Included - Union of Concerned Scient…

https://blog.ucsusa.org/jeremy-martin/all-about-biodiesel-and-renewable-diesel/ 18/29

https://www.eia.gov/biofuels/biodiesel/capacity/
https://www.eia.gov/biofuels/biodiesel/capacity/
https://farmdocdaily.illinois.edu/2023/03/overview-of-the-production-capacity-of-u-s-renewable-diesel-plants-for-2023-and-beyond.html
https://farmdocdaily.illinois.edu/2023/03/overview-of-the-production-capacity-of-u-s-renewable-diesel-plants-for-2023-and-beyond.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html
https://www.ucsusa.org/about/ucs-privacy-statement.html


Where could an additional 10-20 MMT
of feedstock come from?

The scale of demand for vegetable oil required to operate

planned renewable diesel capacity is so large that meeting it

would require dramatic changes to global markets for oils

and fats with major implications for food consumers around

the world and tropical deforestation. The bottom line is that

palm oil is the only source of vegetable oil that could

plausibly scale up to provide 10-20 MMT of additional

vegetable oil in the next few years. Since palm oil is not an

eligible feedstock for US biofuel production, other sources of

oil, especially soybean oil, would most likely be diverted

from food to fuel, while palm oil backfilled the soybean oil. It

may seem absurd to even discuss increases this large, but

analysis commissioned by a trade association for the

renewable diesel industry argued recently that US feedstock

for bio-based diesel could rise to 32 MMT in 2030, primarily

from soybean oil. 

For a more detailed answer, please see this appendix. The

main points are summarized below. Figure 10 shows global

vegetable oil production in 2022.
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Soybean oil accounts for three quarters of US vegetable oil

production, and 29% of global production. and is the most

plausible sources of supply for large increases in domestic

production. To secure millions of metric tons of additional

soybean oil, the US would need to reduce exports of whole

soybeans and start importing soybean oil from Argentina and

Brazil. If US oil companies are willing to outbid all other

consumers, they could theoretically secure 10-20 MMT of

additional RFS eligible feedstock. The bidding war would pit

US oil companies against people’s food consumption. Over

the longer term, oil crop cultivation would catch up with

Figure 10: Global vegetable oil production in 2022 totaled 208

MMT of which palm oil accounted for 35 percent and soybean

oil 29 percent. Source USDA Foreign Agricultural Service

Oilseeds: World Markets and Trade.
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demand and stabilize prices. But because soybean oil is a

joint product with soybean meal, it is not economic to

expand soybean production faster than demand for soy meal

as animal feed. Thus, the additional vegetable oil required to

replace the soybean oil used for fuel will mostly come from

palm oil, which together with soybean oil made up 64

percent of global vegetable oil production in 2022. Domestic

production and imports of other oil crops like

canola/rapeseed and increased imports of used cooking oil

from around the globe can contribute a small amount. But at

the scale of the biodiesel boom there is no plausible source of

feedstock other than soybean oil backfilled in cost sensitive

food markets by palm oil.

Advice to policymakers

The idea that oil refineries can keep humming along by

replacing petroleum diesel with vegetable oil or used

cooking oil is a dangerous illusion. Having US oil companies

backed up by billions of dollars in direct and indirect

subsidies compete on the global market for vegetable oil to

make into fuel is an expensive dead-end that does not

support investment in scalable low carbon technology but

drives up food prices and ultimately serves mostly to expand

the cultivation of palm oil to replace the soybean and other

oils made into fuel.

When policymakers subsidize new technologies, the

justification is often the potential that scaling up a new

technology will lead to cost reductions over time.  But
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producing soybean oil and refining it at existing oil refineries

is not catalyzing any fundamentally novel technology, so

there is no reason to expect breakthroughs in cost to result.

Policymakers need to pay attention to where the vegetable

oil and feedstocks for bio-based diesel fuels come from. And

when policies are placing an unsustainable draw on scarce

resources, they need to act decisively to limit feedstock

utilization at a sustainable level.

Today the renewable diesel boom in California is at risk of

becoming a crisis, and policymakers at the Air Resource

Board must act now to stop the massive expansion of

soybean oil-based renewable diesel. California officials

should ensure that California does not use more than half

the US supply of feedstocks for bio-based diesel and related

fuels.

A comparison with electric vehicles in instructive. In 2016,

California accounted for 50 percent of the registrations of

passenger car EVs in the US. Since that time, EV

registrations in California have grown 540 percent, but

registrations in the rest of the US have grown even faster, so

the share of EV registrations in California has fallen to 37

percent (Source: Alternative Fuels Data Center). Over the

same timeframe, consumption of renewable diesel in

California has grown almost as fast as EV registrations, up

440 percent between 2016 and 2022. But where early action

by California policymakers led to reduced cost and increased

availability of EVs elsewhere, California’s appetite for bio-

based diesel feedstocks led to a decline of bio-based diesel
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consumption in the rest of the United States, with US

consumption of bio-based diesel outside of California falling

19 percent between 2016 and 2022.  The biodiesel boom is

increasing costs and decreasing availability of renewable

diesel and biodiesel in the rest of the United States and if the

boom in California is not contained, it will lead to

disruptions of global vegetable oil markets and accelerate

tropical deforestation. More details on UCS’s proposals to

reform the Low Carbon Fuel Standard can be found here.

Ultimately, excessive utilization of any source of biofuel can

become a problem if exploited at an unsustainable level.

Biofuels can play a productive role if the crops used to

produce them are grown without displacing food production

or expanding the footprint of agriculture onto sensitive

ecosystems. Policymakers need to be realistic about where

biofuels come from, and limit feedstocks to a sustainable

scale to avoid sending our fuel policies down a damaging

dead-end road.

[i] In the discussion of feedstock requirements I make a

few simplifying assumptions about conversion rates and

report everything in millions of metric tons (MMT). My

estimates are based fuel consumption data from EIA

reported in gallons and assuming 7.55 pounds of feedstock

per gallon for biodiesel and 8.125 pounds per gallon for

renewable diesel, consistent with farmdoc daily, May 1, 2023.

Actual values will vary by feedstock, conversion process and
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RODEO, CALIFORNIA – MAY 04: The Phillips 66 San Francisco Refinery is seen from this drone view in Rodeo, Calif.,RODEO, CALIFORNIA – MAY 04: The Phillips 66 San Francisco Refinery is seen from this drone view in Rodeo, Calif.,
on Wednesday, May 4, 2022. Contra Costa County supervisors gave Phillips 66 and Marathon Petroleum permission toon Wednesday, May 4, 2022. Contra Costa County supervisors gave Phillips 66 and Marathon Petroleum permission to
start producing liquid biofuels. (Jane Tyska/Bay Area News Group)start producing liquid biofuels. (Jane Tyska/Bay Area News Group)
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The $850 million “Rodeo Renewed” project proposed for the Phillips 66 refinery will soon permanently shutThe $850 million “Rodeo Renewed” project proposed for the Phillips 66 refinery will soon permanently shut

down crude oil processing at the facility.down crude oil processing at the facility.
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Household Item (Try This Gift Instead)Household Item (Try This Gift Instead)
BlissyBlissy

Tom Cruise Steps out With His FamousTom Cruise Steps out With His Famous
Daughter and Fans Are StunnedDaughter and Fans Are Stunned
Foodie FriendFoodie Friend

She Is Married To The Most HandsomeShe Is Married To The Most Handsome
Man On EarthMan On Earth
Health TritionHealth Trition

Timeless Treasures: Explore AntiquesTimeless Treasures: Explore Antiques
Search Ads| AntiquesSearch Ads| Antiques

The One Wd40 Hack You Aren'tThe One Wd40 Hack You Aren't
Supposed to KnowSupposed to Know
habittribehabittribe

Don't Be Fooled, These Are the MostDon't Be Fooled, These Are the Most
Dangerous Creatures on EarthDangerous Creatures on Earth
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Restore Strength With Hernia TreatmentRestore Strength With Hernia Treatment
Search Ads| Hernia TreatmentSearch Ads| Hernia Treatment

Empower Your Future With In-demandEmpower Your Future With In-demand
It CoursesIt Courses
Search Ads| IT CoursesSearch Ads| IT Courses

Top 22 Best-Selling Gadgets You MustTop 22 Best-Selling Gadgets You Must
Have Before They Sell Out This Month!!Have Before They Sell Out This Month!!
SaveBigTodaySaveBigToday

The Breathtaking Footage of the FailedThe Breathtaking Footage of the Failed
Take-off of a Giant AirplaneTake-off of a Giant Airplane
learnitwiselearnitwise

Puppy Won't Leave Railway, PolicePuppy Won't Leave Railway, Police
Turn Pale After Discovering What HeTurn Pale After Discovering What He
HidesHides
beachraiderbeachraider

Expert Nursing Care Where You Need ItExpert Nursing Care Where You Need It
MostMost
Search OffersSearch Offers

Design Your Dream Career. LaunchDesign Your Dream Career. Launch
Your Interior Design Journey TodayYour Interior Design Journey Today
Search Ads | Interior DesignSearch Ads | Interior Design
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Upgrade Your Security: Experience theUpgrade Your Security: Experience the
Power of Security CamerasPower of Security Cameras
Search Ads | Security CamerasSearch Ads | Security Cameras

Insomnia: Can't Sleep? Try ThisInsomnia: Can't Sleep? Try This
ImmediatelyImmediately
WG Sleep HealthWG Sleep Health

What Causes Psoriatic Arthritis WillWhat Causes Psoriatic Arthritis Will
Surprise You (Click Here to Take aSurprise You (Click Here to Take a
Peek!)Peek!)
Psoriatic ArthritisPsoriatic Arthritis

Calm the Beat With Solutions for HeartCalm the Beat With Solutions for Heart
PalpitationsPalpitations
Search Ads| Heart PalpitationsSearch Ads| Heart Palpitations

Arthritis or Joint Pain? Do ThisArthritis or Joint Pain? Do This
Immediately (Watch Results in 4 Days)Immediately (Watch Results in 4 Days)
WellnessGaze Joint PainWellnessGaze Joint Pain

Snake Begs Man for Help - He isSnake Begs Man for Help - He is
Shocked When Realising WhyShocked When Realising Why
vitaminewsvitaminews

This is Why Cats Do ThisThis is Why Cats Do This
learnitwiselearnitwise

Ice Relief: Therapeutic Ice TubIce Relief: Therapeutic Ice Tub
Search Ads| Ice TubSearch Ads| Ice Tub

11/6/24, 11:07 PM Biofuel is poised to usurp crude oil refining in the Bay Area. But are their 'renewable' fuels a green solution or 'greenwas…
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221 Cal.App.3d 692, 270 Cal.Rptr. 650

KINGS COUNTY FARM BUREAU

et al., Plaintiffs and Appellants,

v.

CITY OF HANFORD et al.,

Defendants and Respondents; GWF

POWER SYSTEMS COMPANY,

INC., et al., Real Parties in Interest.

No. F011485.
Court of Appeal, Fifth District, California.

Jun 21, 1990.

[Opinion certified for partial publication.*]

SUMMARY

In order to avoid closing, a tire and rubber company
investigated locating a cogeneration plant, which would
simultaneously produce thermal energy (steam) and
electricity, next to its facility. A power company proposed to
build the plant and purchased property adjacent to the tire
company in order to do so. The power company entered into
an agreement to provide the tire company with electricity and
steam. It also entered into a 20-year power sales agreement
to supply a public utility company with electricity. After the
city prepared and adopted a “negative declaration” indicating
that it determined that the effects of the project would be
mitigated to a point where there would be no significant
adverse impact on the environment, the Attorney General and
a citizens' environmental group sued the city for its failure
to prepare an environmental impact report. The lawsuits
were settled when the city agreed to prepare a report. The
city hired an environmental consulting firm to assist in
the preparation of the report. The draft report concluded
the project would not have any significant adverse impact
on the environment. During the public comment period,
state agencies, private business interests, citizens groups,
and private individuals commented on and objected to the
draft report. The final report incorporated the comments and
responses to them. The city planning commission refused to
certify the final report. However, despite criticism from the
Attorney General's office and other associations and members

of the public, the city council unanimously certified it as
complete, determined that the project *693  would not have
a significant effect on the environment, and approved the
project. In the trial court, three associations, a farm bureau and
two citizens environmental groups unsuccessfully challenged
the adequacy of the environmental impact report's discussion
of the project's impact on the local environment with regard
to air quality, water use, and waste disposal, the cumulative
impact of the project and similar projects with regard to air
quality, water use, and waste disposal, alternatives to the
proposed project, and the adequacy of the project description.
(Superior Court of Kings County, Nos. 45936, 45937 and

45939, Julius A. Leetham, Judge.*)

The Court of Appeal reversed. It held that the report was
inadequate because it did not contain sufficient information
on several points for the city council to have made an
informed decision whether to approve the project. It also held
that documents outside the city's general plan could not be
considered in determining whether the plan's discussion of
certain required elements was deficient, since the documents
were not specifically referred to in the plan.

HEADNOTES

Classified to California Digest of Official Reports

(1)
Pollution and Conservation Laws § 1--California
Environmental Quality Act--Responsibility for Decision on
Merits of Proposed Project.
Under the California Environmental Quality Act (Pub.
Resources Code, § 21000 et seq.), the final decision on the
merits of a proposed project is the responsibility of the lead
agency.

(2)
Pollution and Conservation Laws § 1--California
Environmental Quality Act--Purpose.
Although the purpose of the California Environmental
Quality Act (Pub. Resources Code, § 21000 et seq.), is
to compel government on all levels to make decisions
with environmental consequences in mind, the act does not
guarantee that those decisions will always be those which
favor environmental considerations.

(3)
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Pollution and Conservation Laws § 1--California
Environmental Quality Act--Scope of Judicial Review of
Agency Decision-- *694  Sufficiency of Environmental
Impact Report.
In an action to set aside an agency's decision under the
California Environmental Quality Act (Pub. Resources Code,
§ 21000 et seq.), the court's inquiry extends only to whether
the agency committed a prejudicial abuse of discretion. Thus,
although a court will not pass upon the correctness of an
environmental impact report's environmental conclusions,
it will determine whether the report is sufficient as an
informational document.

(4)
Pollution and Conservation Laws § 1.2--California
Environmental Quality Act--Environmental Impact Report--
Detail Required.
An adequate environmental impact report must include
sufficient detail to enable those who did not participate in its
preparation to understand and to consider meaningfully the
issues raised by the proposed project.

(5)
Pollution and Conservation Laws § 1.2--California
Environmental Quality Act--Environmental Impact Report--
Good Faith Disclosure.
The California Environmental Quality Act (Pub. Resources
Code, § 21000 et seq.), requires an environmental impact
report to reflect a good faith effort at full disclosure. However,
it does not mandate perfection, nor does it require an analysis
to be exhaustive.

(6)
Pollution and Conservation Laws § 1.2--California
Environmental Quality Act--Environmental Impact Report--
Summary of Points of Disagreement Among Experts.
Although disagreement among experts does not render an
environmental impact report inadequate, the report should
summarize the main points of disagreement.

(7)
Pollution and Conservation Laws § 1.2--California
Environmental Quality Act--Environmental Impact Report--
Absence of Information--Abuse of Discretion.
The absence of information in an environmental impact
report, or the failure to reflect disagreement among the
experts, does not per se constitute a prejudicial abuse of

discretion by the relevant public agency (Pub. Resources
Code, § 21005). Prejudicial abuse of discretion occurs if the
failure to include relevant information in the report precludes
informed decisionmaking and informed public participation,
thereby thwarting the statutory goals of the environmental
impact report process.

(8)
Pollution and Conservation Laws § 1.2--California
Environmental Quality Act--Environmental Impact Report--
Adequacy of Report--Impact of Power Plant on Air Quality--
Separate Consideration of Impact of On-site and Secondary
Emissions.
An environmental impact report, relied on by a city council in
approving a proposed power *695  plant and challenged as
inadequate by a farm bureau and two citizens environmental
groups, was not adequate because it did not give an accurate
analysis of the project's impact on air quality. Even though
the county air pollution control district and the Environmental
Protection Agency (EPA) issued the necessary permits for
construction of the proposed plant, the power company could
not rely on the presumptions set forth in the guidelines (Cal.
Code Regs. tit. 14, § 15064, subd. (i)) to the California
Environmental Quality Act (Pub. Resources Code, § 21000
et seq.) of no significant impact if air emissions meet existing
standards. There was no evidence that the EPA considered
secondary emissions when determining whether to issue
the permit, and the district's rules and regulations did not
apply to emissions from such mobile sources. The act is
designed to measure all project-related pollution emissions
and prohibits the division of a project into parts for purposes
of environmental review. The requirements of the act cannot
be avoided by “chopping up” a proposed project into “bite-
size pieces” that when individually considered may not have
a significant impact on the environment.

[See Cal.Jur.3d, Pollution and Conservation Laws, § 390; 4
Witkin, Summary of Cal. Law (9th ed. 1987) Real Property,
§ 71.]

(9)
Pollution and Conservation Laws § 1.2--California
Environmental Quality Act--Environmental Impact Report--
Adequacy of Report--Analysis of Impact of Power Plant
Emissions of Particulate Matter--Erroneous Statements as to
Existing Violations of Federal Pollution Standards--Failure to
Consider Secondary Emissions.
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An environmental impact report, relied on by a city council
in approving a proposed power plant and challenged as
inadequate by a farm bureau and two citizens environmental
groups, was misleading because it erroneously stated that
the existing levels of air pollution from emissions of fine
particulate matter exceeded both state and federal standards;
although only the state standards were in fact being violated,
under the figures provided the addition of the particulate
matter emissions from the project would result in a violation
of the federal standard. Furthermore, since the figures for
particulate matter used in comparing project emissions with
state and federal air quality standards did not include
secondary emissions related to the project, the comparison
was misleading. Thus, the report was inadequate as an
informational document.

(10)
Pollution and Conservation Laws § 1.2--California
Environmental Quality Act--Environmental Impact Report--
Adequacy of Report-- *696  Analysis of Impact of Power
Plant Emissions on Ozone Levels--Failure to Consider
Secondary Emissions.
The information and analysis regarding the significance of
increases in ozone levels attributable to the project in an
environmental impact report, relied on by a city council
in approving a proposed power plant and challenged by a
farm bureau and two citizens environmental groups, was
inadequate, because it improperly used the magnitude of
the current ozone problem to trivialize the project's impact
and reasoned that since the air quality was already bad, the
project's impact was insignificant, even though emissions
from the project would make air quality worse. The relevant
question to be addressed in the report was not the relative
amount of the project's emissions when compared with
preexisting emissions but whether any additional amount of
emission should be considered significant in light of the
serious nature of the existing ozone problem in the area. In
addition, the report's calculations failed to include the effect of
secondary emissions related to the project on the ozone levels.

(11a, 11b)
Pollution and Conservation Laws § 1.2--California
Environmental Quality Act--Environmental Impact Report--
Adequacy of Report-- Impact of Power Plant on Air Quality--
Cumulative Impact Analysis.
The cumulative impact analysis of an environmental impact
report on a proposed power plant improperly focused on
the individual project's effects and omitted facts relevant

to an analysis of the collective effect of the project and
other sources on air quality. A cumulative impact analysis
as mandated by the guidelines (Cal. Code Regs., tit. 14, §
15355), for the California Environment Quality Act (Pub.
Resources Code, § 21000 et seq.), must assess the combined
or collective effect of energy development, rather than merely
measuring the amount by which a proposed project would add
to the air quality problems and concluding that there would be
no significant impact if the project's emissions were relatively
minor when compared to the other sources.

(12)
Pollution and Conservation Laws § 1--California
Environmental Quality Act--Guidelines--Construction.
The guidelines (Cal. Code Regs., tit. 14, § 15000 et seq.) to
the California Environmental Quality Act (Pub. Resources
Code, § 21000 et seq.) must be interpreted to afford the fullest
possible protection to the environment.

(13)
Pollution and Conservation Laws § 1.2--California
Environmental Quality Act--Environmental Impact Report--
Adequacy of Report--Impact of Power Plant on Air Quality--
Scope of Cumulative Impact *697  Analysis.
An environmental impact report, relied on by a city council
in approving a proposed power plant and challenged as
inadequate by a farm bureau and two citizens environmental
groups, was inadequate because it improperly failed to
include the entire air basin in the scope of the cumulative
impact analysis and limited the analysis to the mid-valley
area in which the project was to be located; the report
could reasonably and practically have included information
on similar projects in the air basin, since it would have been
available from the various air pollution control districts in
the basin and from the Environmental Protection Agency.
In the absence of information regarding similar energy
developments in the entire air basin, the severity of the impact
could not be determined.

(14)
Pollution and Conservation Laws § 1.2--California
Environmental Quality Act--Environmental Impact Report--
Adequacy of Report--Impact of Power Plant on Water Use--
Awareness of Public Agency of Alleged Deficiencies in
Report as to City Water Use.
Regardless of whether an environmental impact report, relied
on by a city council in approving a power plant, included
accurate data regarding the city's water use, the alleged
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inaccuracies did not render it difficult for the public or the
city council to evaluate the report's discussion of the project's
ground water impacts. After a conflict on this point arose
at the city planning commission's hearing on the report,
the commission sent the report back for clarification and
delayed acting on it; thus, the city council and the public
were adequately apprised of the conflict and were given an
opportunity to consider and comment on whether the report's
analysis supported its conclusion that there would be no
significant impact on ground water resources. It is doubtful
that any agency could come up with a perfect environmental
impact report in connection with a major project, and further
studies, evaluations and analysis by experts might reveal
inadequacies or deficiencies. However, such deficiencies or
inadequacies, discovered after the fact, can be brought to the
attention of the decisionmakers.

(15)
Pollution and Conservation Laws § 1.2--California
Environmental Quality Act--Environmental Impact Report--
Adequacy of Report--Impact of Power Plant on Water Use--
Evaluation of Feasibility of Separate Mitigation Agreement.
An environmental impact report, relied on by a city council
in approving a proposed power plant and challenged as
inadequate by a farm bureau and two citizens environmental
groups, was inadequate because its analysis of the project's
ground water impacts failed to evaluate whether water would
be available for ground recharge as contemplated by a
separate mitigation *698  agreement pursuant to which the
power company had agreed to contribute financially to the
county water district's ground water recharge program. To the
extent the mitigation agreement was an independent basis for
the council's finding that the project would have no significant
effect on the environment, the failure to evaluate whether the
agreement was feasible and to what extent water would be
available for purchase was fatal to a meaningful evaluation by
the city council and the public.

(16)
Pollution and Conservation Laws § 1.2--California
Environmental Quality Act--Environmental Impact Report--
Adequacy of Report--Impact of Power Plant on Water Use--
Cumulative Impact Analysis.
An environmental impact report, relied on by a city council
in approving a proposed power plant and challenged as
inadequate by a farm bureau and two citizens environmental
groups, was inadequate because its discussion of the
cumulative impact of similar energy developments on water

resources in the area did not contain a list of the projects
considered, nor did it contain any information regarding
the projects' expected impact on ground water resources,
or an analysis of the cumulative impact as required by the
guidelines (Cal. Code Regs. tit. 14, § 15130 et seq.) for the
California Environmental Quality Act (Pub. Resources Code,
§ 21000 et seq.); it merely assumed that whatever impact
such projects might have would be mitigated by existing and
planned water conservation efforts of governmental agencies
in the area. In the absence of data indicating the volume
of ground water use by all such projects, an evaluation
of whether impacts associated with their use of ground
water were significant and whether such impacts would be
mitigated by the water conservation efforts upon which the
report relied could not be made.

(17)
Pollution and Conservation Laws § 1.2--California
Environmental Quality Act--Environmental Impact Report--
Adequacy of Report--Discussion of Alternatives and
Mitigation Measures--Findings by Agency as to Mitigation
Measures and Feasibility of Alternatives.
The California Environmental Quality Act (Pub. Resources
Code, § 21000 et seq.) does not compel rejection of a
project if the environmental impact report identifies one
or more significant impacts which can be avoided or
substantially lessened by proposed alternatives; it merely
requires the agency responsible for approving or carrying out
the project to weigh the feasibility of the proposed alternatives
and to make findings regarding feasibility. The report
must contain a meaningful discussion of both alternatives
and mitigation measures, even if the agency ultimately
finds mitigation measures adequate or proposed alternatives
infeasible. However, the agency is not required *699  to
choose the environmentally best alternative identified in the
environmental impact report if the environmental damage
from the project can be reduced to an acceptable level by
the imposition of feasible mitigation measures identified in
the report, or if the agency finds that specific economic,
social, or other considerations make alternatives infeasible.
A determination by the agency to reject such alternatives or
mitigation measures must be supported by recorded findings.

(18)
Pollution and Conservation Laws § 1.2--California
Environmental Quality Act--Environmental Impact Report--
Adequacy of Report--Alternatives and Mitigation Measures--
Agency Responsibility.
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Although the agency with principal responsibility for carrying
out or approving a project has authority to employ a private
entity to prepare an environmental impact report, and that
entity may perform the functions necessary to meet the
requirements of the California Environmental Quality Act
(Pub. Resources Code, § 21000 et seq.), the decisionmaking
body, not the preparer of the report, is ultimately responsible
for determining whether the proposed project will have
a significant impact upon the local environment. Thus, if
there is evidence of one or more potentially significant
impacts, the decisionmaker is responsible for ensuring that
the report contains a meaningful discussion of alternatives
and mitigation measures which could avoid or substantially
lessen the environmental damage associated with the project
as proposed and, if it concludes the project will have one or
more significant effects, it must make findings on the record
regarding the feasibility of such alternatives. An inadequate
discussion of alternatives constitutes an abuse of discretion.

(19)
Pollution and Conservation Laws § 1.2--California
Environmental Quality Act--Environmental Impact Report--
Adequacy of Report--Alternatives and Mitigation Measures--
Sufficiency of Discussion.
A major function of an environmental impact report is to
ensure a thorough assessment of all reasonable alternatives
to proposed projects by those responsible for the decision
to approve or disapprove a proposed project. A legally
adequate report must produce information sufficient to permit
a reasonable choice of alternatives so far as environmental
aspects are concerned. It must contain sufficient detail to
help ensure the integrity of the process of decisionmaking by
precluding stubborn problems or serious criticism from being
“swept under the rug,” and it must reflect the analytic route
the agency traveled from evidence to action. A report that
fails to provide adequate information regarding alternatives
cannot achieve the dual purpose served by the report of
enabling the reviewing agency to make *700  an informed
decision and to protect informed self-government by making
the decisionmaker's reasoning accessible to the public.

(20)
Pollution and Conservation Laws § 1.2--California
Environmental Quality Act--Environmental Impact Report--
Adequacy of Report--Specificity Required.
The degree of specificity required in an environmental impact
report depends upon the degree of specificity involved in the
underlying activity described in the report.

(21)
Pollution and Conservation Laws § 1.2--California
Environmental Quality Act--Environmental Impact Report--
Adequacy of Report--Review of Sufficiency of Information
in Report.
The sufficiency of the information in an environmental impact
report is reviewed in light of what is reasonably feasible.

(22)
Pollution and Conservation Laws § 1.2--California
Environmental Quality Act--Environmental Impact Report--
Adequacy of Report--Impact of Power Plant--Alternatives
and Mitigation Measures--Discussion of Natural Gas as
Alternative to Coal Fuel--Effect of Absence of Comparative,
Quantitative Data.
An environmental impact report, relied on by a city
council in approving a proposed coal-fired power plant
and challenged as inadequate by a farm bureau and two
citizens environmental groups, subverted the purposes of the
California Environmental Quality Act (Pub. Resources Code,
§ 21000 et seq.) by omitting substantial information about
the use of natural gas as an alternative fuel, thereby failing
to give the city council an accurate comparison of the two
fuels; such noncompliance constituted a prejudicial abuse
of discretion. The absence of quantitative, comparative data
on the use of the two fuels rendered the analysis of the
natural gas alternative incomplete and precluded a meaningful
consideration of the natural gas alternative.

(23)
Pollution and Conservation Laws § 1.2--California
Environmental Quality Act--Environmental Impact Report--
Impact of Power Plant--Alternatives and Mitigation
Measures--Discussion of Natural Gas as an Alternative to
Coal Fuel--Effect of Absence of Comparative, Quantitative
Data--Consideration of Comments in Report.
Comments are an integral part of an environmental impact
report and should be relied upon by decisionmakers.
However, comments contained in a letter from a gas
company to the city planning commission regarding the
feasibility of using natural gas as an alternative fuel for a
proposed coal-fired power plant project did not provide the
necessary comparative, quantitative analysis missing from the
environmental impact report relied on by a city council in
approving plant. *701

(24)
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Pollution and Conservation Laws § 1.2--California
Environmental Quality Act--Environmental Impact Report--
Impact of Power Plant--Alternatives and Mitigation
Measures--Determination of Feasibility--Evidence of
Additional Cost and Lost Profits.
When an environmental impact of a project is evaluated
pursuant to the California Environmental Quality Act (Pub.
Resources Code, § 21000 et seq.), an environmentally
superior alternative to the project as proposed cannot be
deemed infeasible absent evidence that the additional cost
or lost profits are so severe that the project would become
impractical.

(25)
Pollution and Conservation Laws § 1.2--California
Environmental Quality Act--Environmental Impact Report--
Alternatives and Mitigation Measures--Determination
of Feasibility--Agency Responsibility--Effect of Prior
Investments by Applicant in Reliance on Expected Approval
of Particular Alternative.
In evaluating a proposed project pursuant to the California
Environmental Quality Act (Pub. Resources Code, § 21000
et seq.), an agency cannot avoid objectively considering
an alternative that would avoid or substantially lessen
the environmental damage associated with the project as
proposed because, prior to commencement of review under
the act, the applicant made substantial investments towards
constructing the project as proposed in the hope of gaining
approval for a particular alternative. Since the agency, not
the applicant, is charged with determining which alternatives
are feasible, the circumstances that led an applicant in the
planning stages to select a particular project to submit for
approval and to reject alternatives is not determinative of
the feasibility of the rejected alternatives. The agency must
independently participate, review, analyze, and discuss the
alternatives in good faith and consider current circumstances
as well as the applicant's reasons for opting for the project as
proposed.

(26)
Pollution and Conservation Laws § 1.2--California
Environmental Quality Act--Environmental Impact Report--
Alternatives and Mitigation Measures--Revision of Initial
Proposal.
The environmental impact reporting process under the
California Environmental Quality Act (Pub. Resources Code,
§ 21000 et seq.), is not designed to freeze the ultimate
proposal for a proposed project in the precise mold of the

initial project. New and unforeseen insights may emerge
during the investigation and evoke a revision of the original
proposal.

(27)
Pollution and Conservation Laws § 1.2--California
Environmental Quality Act--Environmental Impact Report--
Alternatives and Mitigation Measures--Feasibility of
Alternative--Effect of Applicant's *702  Election to Proceed
While Review Pending.
An applicant who has submitted a project for environmental
review pursuant to the California Environmental Quality Act
(Pub. Resources Code, § 21000 et seq.), must anticipate, in the
course of the review process, that the agency with principal
responsibility for approving the project may determine that
an environmentally superior alternative is more desirable or
that mitigation measures must be adopted. An applicant's
election to proceed in the face of a pending review and
the possibility that the environmental review process will be
found inadequate cannot render an alternative to the project
as proposed infeasible.

(28)
Pollution and Conservation Laws § 1.2--California
Environmental Quality Act--Environmental Impact Report--
Impact of Power Plant--Alternatives and Mitigation
Measures--Feasibility of Alternatives--Effect of Contractual
Obligations of Power Plant.
A contract, entered into by the proponent of an environmental
impact report on a proposed coal-fired power plant to provide
electricity to a public utility, that the proponent might not
be able to fulfill if the plant had to be converted at its
present stage of development to natural gas fuel usage,
was not irrelevant and was subject to consideration in the
review process. However, the existence of the contract did
not preclude consideration of otherwise feasible alternatives.
Renegotiation of the contract might have been possible and
if it was not, the environmental impact report should have
indicated the reasons for such a conclusion. Contracts or
agreements entered into by the proponent of an environment
impact report on a proposed project prior to completion of
the environmental review process cannot be used to avoid the
scrutiny envisioned by the California Environmental Quality
Act (Pub. Resources Code, § 21000 et seq.).

(29)
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Pollution and Conservation Laws § 1.2--California
Environmental Quality Act--Environmental Impact Report--
Adequacy of Report--Project Description.
An accurate, stable, and finite description of a proposed
project is basic to an informative and legally sufficient
environmental impact report.

(30)
Pollution and Conservation Laws § 1--California
Environmental Quality Act--Timing of Environmental
Review in Relation to Project Planning.
Environmental review of a proposed project should occur
early enough in the planning stages of the project to
enable environmental concerns to influence the project's
program and design, yet late enough to provide meaningful
information for environmental assessment. *703

(31a, 31b)
Pollution and Conservation Laws § 1.2--California
Environmental Quality Act--Environmental Impact Report--
Discussion of Future Developments.
If future development of a proposed project is unspecified
and uncertain, no purpose can be served by requiring the
environmental impact report to engage in speculation as
to future environmental consequences. An environmental
impact report must contain an analysis of the environmental
effects of future expansion or operation only if there is
credible and substantial evidence that it is a reasonably
foreseeable consequence of the initial project and that future
expansion or operation will likely change the scope or nature
of the initial project or its environmental effects. Absent these
circumstances, the report need not consider future expansion,
although if a future action is not considered at that time, it will
have to be discussed in a subsequent report before the future
action can be approved under the California Environmental
Quality Act (Pub. Resources Code, § 21000 et seq.).

(32)
Pollution and Conservation Laws § 1--California
Environmental Quality Act--Judicial Review of Agency
Decision.
In reviewing an agency's ultimate conclusions regarding the
significance of a project's environmental impacts, a court is
bound by the agency's determination if it is supported by
substantial evidence.

(33)

Pollution and Conservation Laws § 1.2--California
Environmental Quality Act--Environmental Impact Report--
Adequacy of Report--Impact of Power Plant--Project
Description--Future Developments--Life Span of Project.
In an action by a farm bureau bureau and two citizens'
environmental groups challenging an environmental impact
report, that assumed the project would have a 20-year life
span, even though there was evidence that the plant might
have had the actual capacity to operate for 30 years, there was
no credible and substantial evidence that the power company
planned to operate beyond the 20-year period covered by its
contract to provide electricity to a public utility. Although the
parties might agree to extend the contract upon its expiration
in 20 years or another purchaser of electricity might be
found at that time, the California Environmental Quality Act
(Pub. Resources Code, § 21000 et seq.), does not require an
environmental impact report to discuss future developments
which are unspecified and uncertain, and such an analysis
would have had to have been based upon speculation of future
impact.

(34)
Zoning and Planning § 13--Content and Validity of Zoning
Ordinances and Planning Enactments--Legislative Discretion
and Judicial Review--Exhaustion of Administrative
Remedies--Statutory *704  Notice.
In judicial proceedings, a farm bureau and two citizens
environmental groups were not precluded from raising the
issue that a city's approval of a proposed power plant was a
nullity because of a defective city general plan, even though
they had failed to raise the issue at the administrative hearing,
since they had not received the statutorily mandated notice of
the exhaustion requirement pursuant to Gov. Code, § 65009,
subd. (b)(2). Although Gov. Code, § 65009, subd. (b)(1),
which provides that in an action or proceeding challenging a
public agency's decision on planning or land use, the issues
that can be raised are limited to those raised at the public
hearing or presented in written correspondence delivered to
the agency prior the hearing, it does not apply if the public
notice of the meeting does not give notice of the limitations
imposed by the statute.

(35)
Zoning and Planning § 13--Content and Validity of Zoning
Ordinances and Planning Enactments--Legislative Discretion
and Judicial Review--Exhaustion of Administrative
Remedies--Availability of Common Law Doctrine Absent
Statutory Notice.
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In an action by a farm bureau and two citizens environmental
groups challenging the adequacy of an environmental impact
report relied on by a city council in approving a power
plant, not only were the bureau and the groups not precluded
from raising the issue that the city's approval of a proposed
power plant was a nullity due to the city's defective general
plan (even though they had failed to raise the issue at the
administrative hearing because they had not received the
statutorily mandated notice of the exhaustion requirement
(Gov. Code, § 65009, subd. (b)), the city was not entitled
to claim the protection of the common law doctrine of
exhaustion of remedies since the doctrine is superseded by the
provisions of Gov. Code, § 65009. A public agency cannot
claim the protection of the common law doctrine despite
noncompliance with the statutory mandate to provide notice
of the doctrine's application since such a construction would
render the statutory notice requirement meaningless.

(36)
Zoning and Planning § 13--Content and Validity of Zoning
Ordinances and Planning Enactments--Legislative Discretion
and Judicial Review--Action Alleging Defective City Plan--
Applicable Statute of Limitations.
A court proceeding brought by farm bureau and two citizens
environmental groups alleging that the city council approval
of a proposed power plant was a nullity because the city had
a defective general plan, was timely under the controlling
statute of limitations set forth in Gov. Code, § 65907, which
requires commencement of a suit within 90 days after the date
of the decision to approve the permit. The 120-day statute of
limitations in *705  Gov. Code, § 65009, subd. (c), which
applies to actions or proceedings to attack, review, set aside,
void, or annul the decision of a legislative body to adopt a
general plan was not applicable.

(37)
Zoning and Planning § 15--Enactment, Amendment, and
Repeal of Zoning Plans and Regulations--Master Plans and
Precise Plans--City General Plan.
A general plan for the long-term physical development of
a county or city adopted pursuant to Gov. Code, § 65300
(preparation and adoption of general plan), is “atop the
hierarchy of local government law regulating land use,” and
is analogous to “a constitution for future developments.”

(38)
Zoning and Planning § 15--Enactment, Amendment, and
Repeal of Zoning Plans and Regulations--Master Plans

and Precise Plans--General Plan for City-- Necessity for
Substantial Compliance With State Law Requirements.
If a general plan for the long-term physical development
of a county or city (Gov. Code, § 65300) does not reflect
substantial compliance with the requirements of state law,
the city or county has failed in the performance of an
act that the law specially enjoins. Substantial compliance
means actual compliance in respect to the substance essential
to every reasonable objective of the Government Code as
distinguished from technical imperfections of form. Whether
a general plan substantially complies with Government Code
requirements is a question of law.

(39)
Zoning and Planning § 15--Enactment, Amendment, and
Repeal of Zoning Plans and Regulations--Master Plans and
Precise Plans--City or County General Plan--Absence of
Mandatory Element.
The lack of a mandatory element invalidates a general plan for
the long- term physical development of a county or city (Gov.
Code, § 65300) if the missing element is directly involved
in a project under review. The issuance of a use permit is
beyond the authority of the issuing agency if the general plan
is deficient in its treatment of mandatory elements that are
involved in the uses sought by the permit.

(40)
Zoning and Planning § 15--Enactment, Amendment, and
Repeal of Zoning Plans and Regulations--Master Plans and
Precise Plans--City or County General Plan--Consideration of
Separate Documents in Determining Sufficiency of General
Plan.
In determining whether a city's general plan for long-
term physical development was in substantial compliance
with state law regarding the statutorily mandated land
use, circulation, and conservation elements of the plan,
environmental impact reports that were referred to and
incorporated by reference in the environmental impact report
prepared for the adoption of *706  the general plan, could
not be considered since the documents were not referred to
in the plan's discussion of the challenged elements. Although
a general plan may consist of several documents, it must
be logically organized and standards and policies for future
development must be discernible from the plan's discussion
of its necessary elements. A general plan which fails to set
forth the required elements in an understandable manner
cannot be deemed to be in substantial compliance with the
state law requirements. If missing information critical to an
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adequate discussion of statutory criteria is to be supplied
through documents outside of the plan, there must be a clear
reference to such documents in the plan's discussion of the
element to which the outside document pertains. A deficient
element cannot be saved by consideration of documents that
are not relied upon in the discussion of that element.
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STONE (W. A.), J.

In this appeal we are called upon to determine the sufficiency
of an environmental impact report (EIR) for a proposed 26.4-
megawatt coal-fired cogeneration plant to be constructed in
the City of Hanford (City). We are also asked to determine
(1) the sufficiency of the evidence contained in the EIR to
support the determination of the Hanford City Council that the
proposed project would have no significant impact upon the
environment and (2) whether the city council had authority
to approve the project in light of the “Hanford General
Plan” (General Plan), which appellants claim is defective.

Appellants are three associations: Kings County Farm
Bureau, Kings County Citizens for a Healthy Environment,
and Citizens for a Healthy *707  Environment. They
challenge the EIR on several grounds, which we generally
categorize as (1) the adequacy of the discussion of the impact
of this project on the local environment with regard to air
quality, water use and waste disposal, (2) the adequacy of
the discussion of the cumulative impacts of this project and
similar projects with regard to air quality, water use and waste
disposal, (3) the adequacy of the discussion of alternatives
to the proposed project, and (4) the adequacy of the project
description. Because of the alleged inadequacy of the EIR,
appellants contend there is no substantial evidence to support
the determination by respondent Hanford City Council to
certify the EIR as complete and to approve the project as
proposed by real party in interest, GWF Power Systems
Company, Inc. (GWF). Appellants also argue the General
Plan is legally deficient with regard to land use, circulation
and conservation elements, rendering approval of the project
null and void.

Because we will conclude the EIR is inadequate because it
contains insufficient information in several respects for the
Hanford City Council to have made an informed decision
whether to approve the project, we do not reach the question
whether there is sufficient evidence to support the council's
determination of no significant impact. We will also conclude
the General Plan is insufficient to establish the city council's
authority to approve the project.

Because of the large number of issues raised by appellants
peculiar to the Hanford project and its EIR, we publish only
those portions of this opinion dealing with principles that, in
our estimation, have not been sufficiently addressed by prior
cases, along with selected examples of how those principles
apply to claimed deficiencies in the EIR.

Factual and Procedural Background

History of the Project
In 1985 the Armstrong Tire and Rubber Company was on the
verge of closing its Hanford plant, which would have caused
the loss of approximately 600 jobs. As a result of negotiations,
the employees and the company avoided a plant closure
when workers agreed to wage concessions and Armstrong
agreed to investigate locating a cogeneration facility next
to the plant in order to reduce its second largest expense,
energy. Cogeneration is the simultaneous production of
thermal energy, such as steam, and electricity. In response to
Armstrong's need for such a facility, GWF proposed building
a cogeneration plant to be located next to the Armstrong plant.
GWF purchased an adjacent 3.5-acre parcel from Armstrong
for that purpose. The proposed plant would have the capacity
for an average net production *708  of 19.9 megawatts of
electricity and 35,000 pounds of steam per hour. GWF entered
into an agreement to provide Armstrong with a minimum of
28.3 million pounds of steam per year, which would require
the plant to supply steam to Armstrong approximately 34
days each year. The Public Utility Regulatory Policies Act
of 1977 required Pacific Gas and Electric Company (PG&E)
to purchase electricity produced by GWF at a fixed rate.
Accordingly, GWF and PG&E entered into a 20-year “Power
Sales Agreement.”

Project Description
The cogeneration project proposed would use a fluidized bed
combustion system (FBC) which would burn 288 tons of low-
sulfur coal per day in a bubbling bed of sand and limestone.
The bubbling or churning effect of the system would be
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achieved by blowing air up through the bottom of the bed.
The heat generated by the FBC would be used to convert
water into high- pressure, super-heated steam which would
be delivered by underground piping across the street to the
Armstrong plant. The steam would also be used to produce
electricity.

The system would emit particulate matter (dirt or dust
particles), sulfur dioxide (SO2), nitrogen oxides (NOx),
carbon monoxide (CO), nonmethane hydrocarbons (NMHC),
and trace metals. All of these elements are “affected
pollutants” for which air quality standards have been set by
the Environmental Protection Agency (EPA) or the California
Air Resources Board (CARB). The source of particulate
matter is the coal, the limestone (also referred to as sorbent)
and the ash-handling systems. GWF expects to eliminate
98 percent of the particulate matter by covering the trucks
which deliver the coal and limestone, totally enclosing the
conveyance network by which the coal and limestone are
transported to the FBC system, and ventilating through a high
efficiency fabric filter. The source of NOx and SO2 is the
FBC process. GWF proposes to reduce NOx by 85 percent
by low combustion temperatures, low excess air combustion
and the injection of ammonia. Injection of limestone into the
FBC system would control 94.7 percent of the SO2 pollution.
GWF expects control of CO, NMHC and trace metals from
“extremely high combustion efficiency.”

Coal for the project would be delivered by train to a coal
storage supply terminal outside Kings County. From the
supply terminal the coal would be transported to Hanford
in 25-ton, 5-axle, double trailer trucks and stored in a silo
capable of handling a 4-day supply (1,200 tons). The project
would require 16 truckloads per day.

GWF anticipates the project would use 382 to 444 acre-feet
of water each year from the City's water system. Waste water
generated by the project *709  would be processed through
a treatment system for recycling into the cooling tower. The
waste water that cannot be treated at the facility would be
transported by an industrial water company to a treatment and
disposal facility in Los Angeles.

The combustion process would produce approximately 32.5
tons of nontoxic, nonhazardous waste ash per day which
GWF plans to sell to a commodities broker for use in the
manufacture of cement or plasterboard. Any waste ash that
cannot be marketed would be deposited in a landfill outside
the Hanford area.

Environmental Review Process
GWF submitted the first of several operational statements
for the proposed cogeneration facility in June 1986, and a
second statement in July. GWF also submitted a “Health
Risk Assessment” concerning two proposed GWF facilities
in Fresno County which are similar to the proposed Hanford
facility. During the following three months several city
departments submitted comments regarding the plant's use
of chemicals and problems regarding air pollution, water
pollution and use, and waste disposal. GWF submitted a
“First Revised Operational Statement” in December 1986.
The following month the Hanford City Manager's office filed
a notice of intent to adopt a “Negative Declaration.” The
notice indicated that based upon the initial study, it had been
determined that “the effects of the project, as described,
would be mitigated to a point where clearly no significant,
adverse impact on the environment would occur.” Despite
numerous objections to the negative declaration, including
requests from the CARB, the California Attorney General and
the Kings County Water District (KCWD) for the preparation
of an EIR, the City approved the negative declaration on April
7, 1987.

KCWD ultimately withdrew its request for an EIR after
entering into an agreement (mitigation agreement) pursuant
to which GWF agreed to contribute financially to the water
district's ground water recharge program. The Attorney
General, the Citizens for a Healthy Environment and
Agribusiness Advocates filed suits against the City for its
failure to prepare an EIR. The parties settled the lawsuits
when the City agreed to prepare an EIR.

The City hired Dames & Moore, an environmental consulting
firm, to assist in the preparation of the EIR. The draft EIR
(DEIR), released October 16, 1987, concluded the project
would have no significant adverse effect on the environment.
During the public comment period, state agencies, private
business interests, citizens groups, and private individuals
commented *710  on and objected to the DEIR. The final
EIR incorporates these comments and responses to them.

City staff submitted the EIR to the Hanford City Planning

Commission on February 9, 1988,1 and recommended that the
commission certify it as complete. The planning commission
initially referred the project back to Dames & Moore for
additional information regarding the use of natural gas
as an alternative fuel, recalculation of project emissions
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taking into consideration pollutants from truck and train
traffic associated with the project, consideration of requiring
Armstrong to purchase its steam from GWF during the worst
air pollution season, July through October, clarification of
the calculations regarding water use, and clarification of
calculations for mercury emissions. On March 8, 1988, the
planning commission refused to certify the EIR.

City staff submitted the EIR to the city council on March
15, 1988. Despite criticism from the Attorney General's
office, the California Energy Commission, the Tulare County
Farm Bureau, the Kings County Farm Bureau, KCWD
and numerous members of the public, the city council
unanimously certified the EIR as complete. By a vote of
three to two, the council determined the project would have
no significant effect on the environment and approved the
project.

Noncompliance With California
Environmental Quality Act (CEQA)

Part I* Exhaustion of Administrative Remedies

. . . . . . . . . . .

Part II The Purpose of CEQA
The Legislature, in enacting CEQA, determined the
preservation of a quality environment to be a matter of
statewide concern. (Pub. Resources Code, § 21000, subd.
(a).) It mandated all state agencies to give “major *711
consideration” to preventing environmental damage when
regulating activities affecting the quality of the environment.
(Pub. Resources Code, § 21000, subd. (g).)

Under CEQA, governmental agencies must “consider
qualitative factors as well as economic and technical factors
and long-term benefits and costs, in addition to short-term
benefits and costs and ... consider alternatives to proposed
actions affecting the environment.” (Pub. Resources Code,
§ 21001, subd. (g).) CEQA and its guidelines (Cal. Code
Regs, tit. 14, § 15000 et seq. (hereinafter Guidelines)) outline
a comprehensive scheme for evaluating potential adverse
environmental effects.

CEQA requires the lead agency to certify the final EIR as
complete and in compliance with CEQA and to consider the
information contained in the final EIR before approving the
project. (Guidelines, § 15090.) Before approval, the agency
must make findings for each significant effect identified in

the EIR. (Guidelines, § 15091.) It must either (1) find the
project's significant adverse environmental effects have been
avoided or lessened by alternatives or mitigation measures,
or, (2) if it finds the alternatives or mitigation measures are
infeasible, adopt a statement of overriding considerations,
giving specific reasons why the project's benefits outweigh
the unmitigated effects. (Pub. Resources Code, §§ 21002,
21002.1, 21081; Guidelines, §§ 15091-15093.)

Part III Scope and Standard of Review
(1) The final decision on the merits of a project is the
responsibility of the lead agency. (Rural Landowners Assn.
v. City Council (1983) 143 Cal.App.3d 1013, 1021 [192
Cal.Rptr. 325].) ( 2) Although the purpose of CEQA is to
compel government at all levels to make decisions with
environmental consequences in mind, “CEQA does not,
indeed cannot, guarantee that these decisions will always be
those which favor environmental considerations.” (Bozung v.
Local Agency Formation Com. (1975) 13 Cal.3d 263, 283
[118 Cal.Rptr. 249, 529 P.2d 1017].)

(3) The court's inquiry in an action to set aside an agency's
decision under CEQA extends only to whether the agency
committed a prejudicial abuse of discretion. In this regard,
although a court does not pass upon the correctness of an
EIR's environmental conclusions, it does determine whether
the EIR is sufficient as an informational document. (Pub.
Resources Code, § 21168.5; Laurel Heights Improvement
Assn. v. Regents of University of California (1988) 47 Cal.3d
376, 392, 407 [ *712  253 Cal.Rptr. 426, 764 P.2d 278]; City
of Santee v. County of San Diego (1989) 214 Cal.App.3d
1438, 1447 [263 Cal.Rptr. 340]; County of Inyo v. City of Los
Angeles (1977) 71 Cal.App.3d 185, 189 [139 Cal.Rptr. 396].)

Certain basic principles regarding the adequacy of an EIR
are relevant to much of our discussion of the various issues.
We will not repeat them in our analysis of each issue. An
adequate EIR must be “prepared with a sufficient degree of
analysis to provide decisionmakers with information which
enables them to make a decision which intelligently takes
account of environmental consequences.” (Guidelines, §
15151.) (4) It “must include detail sufficient to enable those
who did not participate in its preparation to understand and
to consider meaningfully the issues raised by the proposed
project.” (Laurel Heights Improvement Assn. v. Regents of
University of California, supra, 47 Cal.3d at p. 405.)

(5) CEQA requires an EIR to reflect a good faith effort at
full disclosure; it does not mandate perfection, nor does it
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require an analysis to be exhaustive. (Guidelines, § 15151.) (
6) Although disagreement among experts does not render an
EIR inadequate, the report should summarize the main points
of disagreement. (Ibid.) ( 7) The absence of information in an
EIR, or the failure to reflect disagreement among the experts,
does not per se constitute a prejudicial abuse of discretion.
(Pub. Resources Code, § 21005.) A prejudicial abuse of
discretion occurs if the failure to include relevant information
precludes informed decisionmaking and informed public
participation, thereby thwarting the statutory goals of the EIR
process. (Laurel Heights Improvement Assn. v. Regents of
University of California, supra, 47 Cal.3d at pp. 403-405.)

Part IV Air Quality Impacts

A. Adequacy of the EIR Regarding Impacts
of the Specific Project on Air Quality.

The “Air Quality” section of the DEIR begins with a brief
overview of the state and federal regulations which govern
the facility. First, the project is subject to the “New Source
Review” regulations of the Kings County Air Pollution
Control District (KCAPCD). Since under these regulations
the proposed cogeneration plant is a new stationary source
with the potential to emit NOx and SO2 at a rate exceeding
150 pounds per day and CO at a rate exceeding 550 pounds
per day, it must use the best available control technology,
frequently referred to as “BACT.” If the emission levels for
NOx or SO2 were to reach a rate exceeding 250 pounds per
day, applicable regulations *713  would require emission

offsets for these pollutants.2 In the alternative, according to
the regulations, if an emission exceeds threshold levels, the
applicant can demonstrate through modeling that the emission

would not violate or jeopardize any existing ambient air3

quality standard. Although the EIR projected the level of
CO emissions from the proposed plant to exceed the offset
threshold level for that pollutant of 550 pounds per day,
GWF demonstrated the emission of CO would not violate or
jeopardize existing ambient air quality standards. Therefore,

offset was not required.4

In addition, the facility is regulated by the EPA through
the administration of prevention of significant air quality
deterioration (PSD) review. Since the cogeneration project is
considered a major source of criteria pollutants which exceed
designated levels under PSD regulations, a PSD permit could
only be obtained after GWF demonstrated BACT would be
used, air quality impacts would not exceed allowable air
quality increments or applicable federal air quality standards,

visibility in class I areas (such as national parks) would not
be adversely affected, and soils and vegetation of commercial
or recreational value would not be significantly affected. The
EPA issued a PSD permit for the proposed project on January
28, 1987.

Since the project is a fossil fuel-fired steam generator
and an “industrial-commercial-institutional steam-generating
unit,” the federal new source performance standards apply.
Compliance with these regulations for emissions of SO2,
NOx and particulate matter (PM) is expected to be achieved
through the use of BACT.

According to the DEIR, not all relevant data regarding air
quality in the Hanford area is available, but what is available
reflects current ambient levels for ozone and fine particulate

matter (PM10)5 exceed applicable state and federal standards
for ambient air quality. The DEIR recognizes the pollutant
responsible for 98 percent of all damage to agricultural crops
in the San Joaquin Valley is ozone. Ozone results from
the interaction between reactive organic compounds such as
NMHC and NOx. A 1987 CARB study *714  estimated the
1984 statewide crop loss from excessive ozone levels was
$100 million.

The report divides emissions during normal operation into
two categories—on-site emissions, which result from fuel and
material handling as well as fuel combustion; and secondary
emissions, which result from employee traffic, delivery truck
traffic, train delivery of coal and coal handling facilities. The
on-site emission rates reflect levels estimated after calculating
mitigation measures or BACT.

The figures used in comparing the project's impacts on air
quality with state and federal ambient air quality standards

indicate emissions of SO2, NO2,6 and CO would not cause a
violation of these standards.

The facility's impact upon ambient ozone levels in the area
was not modeled. However, the DEIR concludes the project's
contribution to ozone levels would be minor based upon
(1) a comparison of the project's emissions of precursors to
ozone (NOx and NMHC), which are relatively small when
compared with regional emissions of the same precursors,
and (2) evidence the emissions of NOx would not exceed
KCAPCD offset thresholds. Likewise, since the emission
levels for SO2 and NOx are minor when compared to total
regional emissions of SO2 and NOx, the DEIR concludes
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the project's impacts on regional crop damage would be
insignificant.

Regarding ambient PM10, the figures indicate the project
would cause a 1 to 2 percent increase. However, the DEIR
asserts the PM10 emission level comparison conservatively
assumes that all particulate matter emitted by the project
is PM10, whereas the actual PM10 levels would be less
than the amount considered in the comparison and would
not constitute a measurable increase in concentrations.
Accordingly, the DEIR concludes the facility's contribution
to ambient PM10 levels would be insignificant.

With regard to impacts from secondary emissions, the DEIR
states: “Secondary emissions comprise an extremely small
percentage of region-wide emissions. These emissions would
be primarily transportation-related and would be spread over
the entire haul distance. For these reasons, they would not
result in significant impacts.”

At the first hearing, the planning commission asked Dames &
Moore to reevaluate its findings, and suggested in particular
that the calculations *715  concerning emissions from the
project should consider the uncontrolled secondary emissions
from additional truck and rail traffic generated by the project.

Dames & Moore failed to do so, stating by written response:
“The Kings County Air Pollution Control District Rules
and Regulations do not require that secondary emissions be
considered when assessing emission offset threshold levels.
For information purposes, Dames & Moore contacted South
Coast Air Quality District (SCAQMD) personnel to clarify
how secondary emissions were considered in the Los Angeles
air basin. The SCAQMD only considers dedicated in-plant
vehicle/sources when assessing the offset threshold level.
The SCAQMD does not include worker vehicles, trucks, or
train emissions when assessing the offset threshold level.
Mobile sources (particularly cars and trucks) are controlled
using State and Federally mandated mobile emission control
standards.

“Table 4 shows a comparison of the daily indirect project
emissions within Kings County in relation to the total daily
emissions for Kings County from all other sources. It is shown
that emissions of any pollutant are less than 0.20 percent of
the total Kings County emissions. These emissions, being
from mobile sources are dispersed throughout the county and
would not be concentrated in one single point. These indirect
emissions are also much less than the direct project emissions

which have been demonstrated to not significantly impact air
quality. Therefore, it is concluded that project specific indirect
emissions would not cause a significant impact in the Hanford
area.”

At a hearing before the city council, a member of the public
asked why the report did not recommend offsets since the
combination of stack emissions and secondary emissions
exceeds offset thresholds. Mr. Kuebler of Dames & Moore
responded: “Because the secondary emissions are considered
when you consider the threshold level in this project ....

“Those are the ways the rules are written right now, and as
I stressed before, the secondary emissions are already taken
into consideration with this new source review rule, probably.
The air resources board took a close look at questions just like
you're asking, sir.

“

. . . . . . . . . . .
“And your federally and state mandated mobile source control
programs that have to be controlling the emissions of NOx
and hydrocarbons from mobile sources.” *716

Appellants attack several aspects of the EIR's consideration
of the air quality impacts of the project.

1. Separation of On-site and Secondary Emissions.
According to appellants, the EIR is inadequate because the
separation of on-site or stack emissions from off-site or
secondary emissions associated with the project skews the
analysis of the project's impacts. GWF contends the report
is adequate because it evaluates and quantifies both on-site
and secondary emissions, albeit separately. (8) GWF relies
on the issuance by both the KCAPCD and EPA of the
necessary permits for construction of the plant in order to
invoke the presumption set forth in Guidelines, section 15064,
subdivision (i) of no significant impact if air emissions meet
existing standards. However, reliance upon this presumption
assumes several things, none of which is supported by the
record.

First, it assumes all project-related emissions are measured
by the relied-upon standards. There is no evidence the EPA
considered secondary emissions in determining whether to
issue a PSD permit. KCAPCD rules and regulations apply
only to stationary sources—in this case, stack emissions.
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Emissions from mobile sources, such as truck and train traffic,
are expressly exempt from consideration. (See KCAPCD
Rules and Regulations, rule 210.1.) GWF assumes CEQA
similarly allows for the separation of stack emissions from
truck and train emissions in determining whether the project
will have a significant impact on air quality. GWF is

mistaken.7

KCAPCD rules and standards are designed to measure
pollution emissions from more narrowly drawn sources, i.e.,
stationary sources. Thus, KCAPCD requires the division of a
project into parts for purposes of review. CEQA, on the other
hand, is designed to measure all project-related pollution
emissions and prohibits the division of a project into parts for
purposes of environmental review. (Bozung v. Local Agency
Formation Com., supra, 13 Cal.3d at pp. 283-284; Sundstrom
v. County of Mendocino (1988) 202 Cal.App.3d 296, 309
[248 Cal.Rptr. 352].) The requirements of CEQA cannot
be avoided by chopping up a proposed project into bite-
size pieces which, individually considered, might be found
to have no significant effect on the environment. (Orinda
Assn. v. Board of Supervisors (1986) 182 Cal.App.3d 1145,
1171-1172 [227 Cal.Rptr. 688].) CEQA defines the term
“project” broadly to encompass the “whole of an action,
which has a potential *717  for resulting in a physical change
in the environment, directly or ultimately, ...” (Guidelines, §
15378, subd. (a).)

The project requires the delivery of coal for fuel. The
resulting emissions from truck or train traffic are related to the
project and cannot be ignored when determining whether air
emissions meet existing standards for purposes of invoking
the presumption of no significant impact. Therefore, although
it is accurate to describe emissions as coming from separate
sources, it is inaccurate and misleading to divide the project's
air emissions analysis into on-site and secondary emissions
for purposes of invoking the presumption the project will have
no significant impact.

We do not mean to suggest that the EIR must combine on-
site and secondary emissions to measure against KCAPCD's
offset levels for stationary sources. This would also be a
misuse of the offset levels. The point is that the fact that
on-site emissions alone and secondary emissions alone do
not exceed KCAPCD's offset levels cannot properly be used
to invoke the presumption that the project will have no
significant impact on air quality. By the same token, the
fact that on-site and secondary emissions combined would
exceed KCAPCD's offset levels cannot be used to invoke the

presumption that the project will have a significant impact
on air quality. The manner in which KCAPCD's offset levels
were used in the EIR provided an inaccurate and misleading

analysis of the project's impact on air quality.8

2. PM10 Analysis.
(9) The EIR's discussion of impacts of the project on air
quality erroneously states current ambient levels for PM10
exceed applicable state and federal standards. The figures
establish the current ambient level of PM10 is lower than
the federal standard. Only the state standard is currently
violated. According to the figures provided, the addition of
PM10 emissions attributable to on-site facility operations
would result in a violation of the federal standard. Thus, even
without the consideration of related secondary emissions of
PM10, the project would cause a violation of an air standard
within the meaning of the Guidelines. The EIR is misleading
in this respect.

Furthermore, since the figures for PM10 used in comparing
project emissions with state and federal ambient air quality
standards do not include *718  secondary emissions related

to the project, the comparison is misleading.9 The misleading
nature of the discussion and the failure to include relevant
evidence regarding secondary emission levels of PM10
related to the project renders the EIR inadequate as an
informational document.

3. Ozone Analysis.
(10) The DEIR concludes the project's contributions to ozone
levels in the area would be immeasurable and, therefore,
insignificant because the plant would emit relatively minor
amounts of precursors compared to the total volume of
precursors emitted in Kings County. The EIR's analysis uses
the magnitude of the current ozone problem in the air basin
in order to trivialize the project's impact. In simple terms,
the EIR reasons the air is already bad, so even though
emissions from the project will make it worse, the impact is
insignificant.

The point is not that, in terms of ozone levels, the proposed
Hanford project will result in the ultimate collapse of the
environment into which it is to be placed. The significance
of an activity depends upon the setting. (Guidelines, § 15064,
subd. (b).) The relevant question to be addressed in the
EIR is not the relative amount of precursors emitted by
the project when compared with preexisting emissions, but
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whether any additional amount of precursor emissions should
be considered significant in light of the serious nature of the
ozone problems in this air basin.

Furthermore, as with the discussion of PM10 emissions, the
analysis of the project's emission of precursors to ozone (NOx
and NMHC) is misleading because the calculations do not
include secondary emissions related to the project.

The information and analysis regarding the significance of
increases in ozone levels attributable to the GWF project is
inadequate.

B. Adequacy of EIR Regarding
Cumulative Impacts on Air Quality.

1. Propriety of Standard for Assessing Significance
of Cumulative Impacts on Air Quality.

The DEIR's executive summary of the analysis of cumulative
impacts on air quality states: “A cumulative impact analysis
of mid-San Joaquin Valley *719  energy projects shows that
GWF projects would contribute less than one percent of area
emissions for all criteria pollutants.

“The cumulative effect of the three GWF projects would
not jeopardize attainment of nitrogen dioxide (NO2),
carbon monoxide (CO), or sulfur dioxide (SO2) ambient
air standards. Fine particulate matter (PM10) and ozone
standards are currently violated in the project area.

“... Under CEQA, cumulative PM10 impacts associated with
proposed project may be considered potentially significant.

“

. . . . . . . . . . .
“... Under CEQA, the cumulative ozone impacts of valley-
wide energy development should therefore be considered
potentially significant even though the actual increase in
precursors emissions ascribed to these sources is small.”

A comment from the public noted an inconsistency between
the finding cumulative impacts with regard to PM10 and
ozone must be considered potentially significant and the
conclusion there is no significant impact.

In response, the final EIR states in relevant part: “This EIR
contains a discussion of possible cumulative impacts on air

quality considering current ambient air quality levels and
possible future projects in combination with the Hanford
project. The fact that a variety of expected future projects
in the cumulative impacts analysis may, in combination,
result in a substantial increase in PM10 or ozone precursor
emissions does not automatically mean that any individual
project must be classified as having a significant adverse
effect under CEQA .... A question must still be answered as
to whether the incremental effects of an additional project are
considerable when viewed in connection with the effects of
other projects. In this case, the EIR has reached the conclusion
that incremental effects of the project studied by the EIR are
not significant, even though the cumulative ozone impacts
of Valley-wide energy development might be considered
substantial.”

Guidelines section 15355 states: “ 'Cumulative impacts' refer
to two or more individual effects which, when considered
together, are considerable or which compound or increase
other environmental impacts.

“(a) The individual effects may be changes resulting from a
single project or a number of separate projects.

“(b) The cumulative impact from several projects is
the change in the environment which results from the
incremental impact of the project when *720  added to
other closely related past, present, and reasonably foreseeable
probable future projects. Cumulative impacts can result from
individually minor but collectively significant projects taking
place over a period of time.”

(11a) Appellants contend under the theory advanced in
the EIR whenever an agency determines impacts specific
to a particular project are not significant, corresponding
cumulative impacts cannot be considered significant because
the “incremental effects” of the individual project cannot be
“considerable.” They contend in assessing significance the
EIR focuses upon the ratio between the project's impacts and
the overall problem, contrary to the intent of CEQA. GWF
contends the cumulative impacts analysis properly focuses
upon the individual project's effects rather than the combined
effects. According to GWF, the standard is defined by the
use of the word “incremental,” which means the analysis
measures the amount by which the individual project adds
to air quality problems, and since the project's emissions are
relatively minor when compared with other sources, the EIR
properly concluded the project would have no significant
impact on air quality.
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(12) We must interpret the Guidelines to afford the fullest
possible protection to the environment. (Friends of Mammoth
v. Board of Supervisors (1972) 8 Cal.3d 247, 259-260
[104 Cal.Rptr. 761, 502 P.2d 1049].) One commentator has
addressed the purpose of the cumulative impacts analysis:
“One of the most important environmental lessons evident
from past experience is that environmental damage often
occurs incrementally from a variety of small sources.
These sources appear insignificant, assuming threatening
dimensions only when considered in light of the other sources
with which they interact. Perhaps the best example is air
pollution, where thousands of relatively small sources of
pollution cause a serious environmental health problem.

“CEQA has responded to this problem of incremental
environmental degradation by requiring analysis of
cumulative impacts. Because of the critical nature of
this concern, courts have been receptive to claims that
environmental documents paid insufficient attention to
cumulative impacts. For example, in San Franciscans
for Reasonable Growth, [San Franciscans for Reasonable
Growth v. City and County of San Francisco (1984) 151
Cal.App.3d 61] the court stated that absent meaningful
cumulative analysis, there would never be any awareness
or control over the speed and manner of downtown
development. Without that control, 'piecemeal development
would inevitably cause havoc in virtually every aspect of the
urban environment.' *721

“This judicial concern often is reinforced by the results of
cumulative environmental analysis; the outcome may appear
startling once the nature of the cumulative impact problem
has been grasped.” (Selmi, The Judicial Development of the
California Environmental Quality Act (1984) 18 U.C. Davis
L.Rev. 197, 244, fn. omitted.)

(11b) We agree with the foregoing assessment of a cumulative
impacts analysis. We find the analysis used in the EIR and
urged by GWF avoids analyzing the severity of the problem
and allows the approval of projects which, when taken in
isolation, appear insignificant, but when viewed together,
appear startling. Under GWF's “ratio” theory, the greater
the overall problem, the less significance a project has in a
cumulative impacts analysis. We conclude the standard for
a cumulative impacts analysis is defined by the use of the
term “collectively significant” in Guidelines section 15355
and the analysis must assess the collective or combined effect
of energy development. The EIR improperly focused upon the

individual project's relative effects and omitted facts relevant
to an analysis of the collective effect this and other sources
will have upon air quality.

2. Use of BACT to Mitigate Cumulative Impacts.*

. . . . . . . . . . .

3. Scope of Cumulative Impacts Analysis.
Prior to the preparation of the DEIR, in response to a letter
requesting suggestions regarding the scope and content of
the draft report, CARB recommended the EIR's analysis of
cumulative impacts should encompass the entire San Joaquin
Valley Air Basin. Respondent subsequently agreed. However,
the DEIR's analysis encompasses only the mid-San Joaquin
Valley. In commenting on the DEIR, CARB did not complain
that the cumulative impacts analysis was more limited in
scope than had been agreed. In fact, CARB stated “Our
previous concerns about cumulative impacts ... have been
addressed.” However, a letter from the Attorney General's
office regarding an EIR prepared for a GWF project in Fresno
County was presented to the Hanford Planning Commission.
The letter criticizes the limited scope of the analysis and states
no justification appears for limiting the projects considered
to the midvalley area, in light of the approximately 116
cogeneration plants planned for the San Joaquin Valley.

Appellants contend the EIR improperly limited the scope of
the cumulative impacts analysis. They cite Guidelines section
15130, which provides in *722  part: “(b) The discussion of
cumulative impacts shall reflect the severity of the impacts
and their likelihood of occurrence, but the discussion need not
provide as great detail as is provided of the effects attributable
to the project alone. The discussion should be guided
by the standards of practicality and reasonableness. The
following elements are necessary to an adequate discussion
of cumulative impacts:

“(1) Either:

“(A) A list of past, present, and reasonably anticipated future
projects producing related or cumulative impacts, including
those projects outside the control of the agency, or

“(B) A summary of projections contained in an adopted
general plan or related planning document which is designed
to evaluate regional or area-wide conditions. ...
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“(2) A summary of the expected environmental effects to
be produced by those projects with specific reference to
additional information stating where that information is
available, and

“(3) A reasonable analysis of the cumulative impacts of the
relevant projects ....”

Appellants contend the question whether the scope of the
cumulative impacts analysis was unduly narrow presents an
issue of law. They also contend the court must interpret the
Guidelines to afford the fullest possible protection to the
environment within the reasonable scope of their language,
relying upon San Franciscans for Reasonable Growth v. City
and County of San Francisco (1984) 151 Cal.App.3d 61, 74
[198 Cal.Rptr. 634].

GWF asserts the determination of the scope of the analysis
is, in essence, a question of fact to be determined by the lead
agency and the court must conclude the EIR was adequate
unless the analysis omitted important information. In making
this determination, according to GWF, a court cannot look
outside the record and must find the EIR to be adequate if
there is any substantial evidence to support the scope chosen
by the agency. They also cite San Franciscans for Reasonable
Growth v. City and County of San Francisco, supra, 151
Cal.App.3d 61. The evidence which GWF contends supports
the scope chosen by the agency is the statement of a
representative of Dames & Moore that the counties excluded
from the analysis were *723  outside the area expected to

be affected by the project.10 Since there is no evidence the
failure to include the northern and southern portions of the
valley in the analysis led to any serious understatement of
the cumulative impacts, GWF claims we must find the EIR
adequate.

In San Franciscans for Reasonable Growth v. City and County
of San Francisco, supra, 151 Cal.App.3d 61, appellant
claimed the scope of a cumulative impacts analysis was
unduly limited because it did not take into consideration high
rise office buildings similar to that proposed by the applicant,
but which were still in the planning stages. The court held
it was an abuse of discretion not to include unbuilt projects
which were under review in the cumulative impacts analysis.
The primary determination is whether it was reasonable and
practical to include the projects and whether, without their
inclusion, the severity and significance of the cumulative
impacts were reflected adequately. (151 Cal.App.3d at pp.
74-77.) “The disparity between what was considered and what

was known is the basis upon which we find an abuse of
discretion.” (Id. at p. 77.)

“... [I]t is vitally important that an EIR avoid minimizing the
cumulative impacts. Rather, it must reflect a conscientious
effort to provide public agencies and the general public
with adequate and relevant detailed information about them.
(CEQA, § 21061.)” (151 Cal.App.3d at p. 79.)

(13) The Hanford City Council knew CARB considered it
important to encompass the entire air basin in its cumulative
impacts analysis. It also knew the Attorney General's office
considered it vital to assess the impact of the proliferation
of similar energy development in the entire air basin. The
record reflects that the various air pollution control districts
could supply the information regarding similar projects in the
basin. Indeed, it appears “baseline emissions inventory data”
for the entire air basin had been provided by CARB. Even
more relevant information would have been available from
the EPA, since the air basin has been under strict scrutiny for
failure to satisfy federal air quality standards. Thus, the EIR
could reasonably and practically have included such projects
in its analysis.

The more difficult question is whether limiting the scope
of the analysis to the mid-San Joaquin Valley results in an
underestimation of the severity of the problem in the air basin.
According to the Attorney General's letter, some 116 more
projects in addition to those already in existence were *724
planned for the valley. The DEIR contains a list of 30 energy
projects in the mid-San Joaquin Valley alone, but provides no
data for the total number of projects in the entire air basin.

Because the record does not provide information regarding
similar energy developments in the San Joaquin Valley air
basin, the agency could not, nor can we, determine whether
such information would have revealed a more severe impact.
Accordingly, the EIR is inadequate. To conclude otherwise
would place the burden of producing relevant environmental
data on the public rather than the agency and would allow the
agency to avoid an attack on the adequacy of the information
contained in the report simply by excluding such information.

4. Failure to Include Secondary Emissions in the Analysis

of the Cumulative Impacts of the Three GWF Projects.*

. . . . . . . . . . .

Part V Water Resources Impacts
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A. Adequacy of the EIR Regarding Impacts
of the Specific Project on Water Resources.

Appellants challenge the adequacy of the EIR's analysis of
groundwater impacts. They claim the calculations regarding
City water use are based upon incomplete data regarding
industrial and agricultural use and the analysis of groundwater
impacts lacks an evaluation of the feasibility of the mitigation
agreement between GWF and KCWD.

The project will be located in the Tulare Lake Basin, a
subdivision of the San Joaquin Valley Ground Water Basin,
the largest groundwater basin in California. The Tulare Lake
Basin encompasses approximately 700 square miles located
primarily in Kings County, with the City of Hanford in
its northern portion. KCWD encompasses approximately
143,000 acres around the City of Hanford and operates its
own wells. The City of Hanford encompasses approximately
10 square miles within the district.

The DEIR focuses on four aspects of groundwater resources
—availability, withdrawal, quality and subsidence. Only two,
availability and withdrawal, *725  are of concern in this
appeal. Regarding availability of groundwater, the DEIR
concludes the project will have no significant impact because
the maximum demand of GWF over the 20-year life of the
project will be 8,800 acre-feet and the City's demand will be
226,000 acre-feet during that time, whereas the present water
storage beneath the City is estimated at a minimum of 640,000
acre-feet.

In the section dealing with the project's impacts upon public
services, the DEIR provides: “Facility water use would not
significantly impact the City of Hanford, which receives its
water from ground-water wells in the area. During 1986,
the City of Hanford pumped a total of 8,571 acre-feet of
water for use by the City system (McGlasson and Associates,
1987). The 444 acre-feet of water required for the project
would increase the City's water usage by 5.2 percent to 9,015
acre-feet per year .... Although some authorities believe the
ground-water basin to be in an over-draft condition, recent
studies of wells monitoring the aquifers tapped by the City
indicate that sufficient water would be available for the City's
agricultural, residential, and industrial needs, including those
of the proposed facility ....”

The DEIR concludes no mitigation measures are proposed
“beyond the measures outlined in the project description”
since the report identifies no significant impacts relating
to water resources. The report does not outline mitigation

measures in the project description with regard to the use of
groundwater. However, it identifies several “project features”
as “measures proposed to mitigate any adverse impacts”
resulting from groundwater removal.

In commenting on the DEIR, the State Water Resources
Board criticized the analysis as being based upon “short-
term trends” in water levels resulting in an overestimation
of surface water supply and an underestimation of overdraft
conditions. The response stated, “The impact analysis
considered a 94 year period of precipitation data to derive
a conservative estimate for the length of an abnormally
dry period which might affect the area.” According to
the response, the assumption, for purposes of analysis, of
10 consecutive abnormally dry years is conservative for
assessing impacts.

In its comments, KCWD attacked as misleading and
inaccurate the analysis and conclusions of the DEIR with
regard to groundwater resources. The district asserted that
without the mitigation agreement the project raises serious
environmental concerns about water resources. According to
KCWD, the DEIR fails to disclose the water use contemplated
for the project's three- acre site is fifty times greater than
the average water use on urban and agricultural lands of
comparable size. From the district's perspective, the analysis
of the DEIR masks the project's true impact on *726
groundwater resources by blending the project's use with all
other City uses of water. According to KCWD the recharge
activities of the City are not sufficient to mitigate the City's
contributions to the area-wide groundwater overdraft. The
district also criticized as irresponsible the DEIR's approach to
groundwater availability. Finally, KCWD asserted the DEIR
should acknowledge the mitigation agreement is essential
to mitigate the adverse environmental consequences of the
project to the point of insignificance and the agreement should
be included as a condition of the project's approval.

In response to KCWD's comments, the EIR justifies the
volume of water to be used by the project as typical for
industrial projects, and only about half the typical use for
agricultural acreage. The response states the City's current
water use is 1.20 acre-feet of water per acre served, which
will increase to only 1.26 acre-feet of water per acre served
with the addition of the project. The response further asserts
the City's recharge activities are effective in “enhan[cing] the
water balance of the area” and the project would have an
insignificant impact on groundwater resources even without
the mitigation agreement with KCWD because (1) the average
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water level decline of 0.7 feet per year attributable to the
project would be less than one-half of 1 percent of the

available drawdown11 in the average agricultural well; (2)
the 0.7 feet per year decline is much less than the yearly
fluctuations of 10 feet or more which commonly occur in
the area; (3) City water use would still be less than half of
agricultural water use per acre; and (4) City groundwater
recharge programs will mitigate the impacts of the project.

The EIR contends it is irrelevant the project may
contribute to groundwater overdraft conditions since
sufficient groundwater is available to meet the City's needs
and the project's needs over the 20-year life of the project,
even assuming no recharge.

1. The EIR's Analysis of Industrial
and Agricultural Water Use.

(14) At the first hearing before the city planning commission
concerning the project EIR, a conflict arose between the
testimony of representatives of KCWD and Dames & Moore
regarding the volume of water used in the City of Hanford.
According to KCWD, the data in the DEIR underestimated
total City water consumption by nearly one-half because it
did not include all agricultural and industrial water uses.
The planning commission delayed action on the project and
referred the EIR back to Dames & Moore for clarification
in light of the contradictory calculations from KCWD. In
*727  response, Dames & Moore revised its estimates of

groundwater use upward over the 20-year life of the project.

Appellants contend the EIR is incomplete and, therefore,
legally deficient under CEQA because it did not include
accurate data regarding agricultural and industrial water use
over the project lifetime. They rely upon Environmental
Defense Fund, Inc. v. Coastside County Water Dist. (1972)
27 Cal.App.3d 695, 706 [104 Cal.Rptr. 197], which states:
“[i]t should be understood that whatever is required to
be considered in an EIR must be in that formal report;
what any official might have known from other writings
or oral presentations cannot supply what is lacking in the
report.” However, as stated in Residents Ad Hoc Stadium
Com. v. Board of Trustees (1979) 89 Cal.App.3d 274, 285
[152 Cal.Rptr. 585]: “ ' ”[I]t is doubtful that any agency,
however objective, however sincere, however well-staffed,
and however well-financed, could come up with a perfect
environmental impact statement in connection with any major
project. Further studies, evaluations and analyses by experts
are almost certain to reveal inadequacies or deficiencies. But

even such deficiencies and inadequacies, discovered after
the fact, can be brought to the attention of the decision-
makers, ...“ ' [Citations.]”

Whether or not the EIR's discussion of groundwater impacts
included accurate data regarding agricultural and industrial
water use by the City, the claimed deficiencies in the data
were before the planning commission. Both the public and
the agency had the opportunity to consider the alleged
deficiencies and comment upon whether the analysis of City
water use supported Dames & Moore's opinion the project
would not significantly impact groundwater resources. The
alleged inaccuracies did not render it difficult for the public
or the city council to evaluate the EIR's discussion of

groundwater impacts.12

Unlike the EIR's discussion of air quality impacts in which
data regarding total emission levels was incomplete or
inaccurate, the agency and public were adequately apprised
of conflicting estimations of total City water use.

2. Mitigation Agreement.
(15) Appellants urge the EIR is inadequate because it fails
to evaluate whether water will be available for groundwater
recharge as contemplated *728  by the mitigation agreement
between KCWD and GWF. They refer to a memo from the
city public works director which states, in part: “The E.I.R.
writers need to know that money does not constitute water
recharge. Kings County Water District has a large capital
reserve and cannot purchase enough water to bring into Kings
County. They cannot find the additional water because it is
not available. Money will not solve that problem.”

They also refer to a memorandum to Dames & Moore from
the administrative analyst for the City in which he suggests
the DEIR should include “some evaluation as to whether the
water is available for purchase.” According to appellants,
if the city council had been presented with evidence the
mitigation agreement was meaningless in times of water
shortages, it might not have approved the project.

GWF contends a study of possible sources of water for
replenishment purposes was not necessary because the EIR
concluded that even without replenishment project water use
will not cause water use in the Hanford area to exceed
expected groundwater supplies.
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Appellants' contention assumes the mitigation agreement
was, at least in part, a basis for finding no significant
impact. GWF's contention assumes the mitigation agreement
was, for the most part, irrelevant to the finding of no
significant impact. Because the City made no specific
findings concerning whether it considered the GWF-KCWD
agreement to mitigate the effect of the project on groundwater,
we cannot determine how the City viewed the agreement.

To the extent the GWF-KCWD agreement was an
independent basis for finding no significant impact, the failure
to evaluate whether the agreement was feasible and to what
extent water would be available for purchase was fatal to a
meaningful evaluation by the city council and the public.

B. Sufficiency of the Analysis Regarding
Cumulative Impacts on Water Resources.

The EIR's discussion of cumulative project impact on water
resources provides in part: “6.1.2 Cumulative Project Impact

“The cumulative impact on local and regional water resources
must be evaluated in light of the overall water supply and
demand in the San Joaquin Valley. While this and other nearby
projects would place an additional demand on groundwater
resources for the entire valley, the impact of the additional
demand would be minor and mitigation measures have been
*729  proposed which should reduce the impact on local and

regional water supplies to an insignificant amount.

“The Hanford project would receive water from the City
of Hanford municipal distribution system, which taps the
ground-water reservoir through a series of water supply
wells. The two GWF projects proposed in Fresno County
(Monmouth and Kingsburg) would receive water from onsite
wells. Total water demand from the three projects would
require 780 to 877 gallons per minute (1146 to 1288 acre-feet
per year).

“

. . . . . . . . . . .
“The proposed GWF projects, other energy projects in
the valley and associated future population growth in the
surrounding area would impact regional water resources, but
these impacts would be lessened by numerous programs and
project water conservation measures designed to assist in
local groundwater recharge. ...

“

. . . . . . . . . . .
“As a result of recharge programs, optimum design of energy
projects and other water conservation measures described
above, there is not expected to be any significant cumulative
impacts associated with water resources as a result of this
project.” (Italics added.)

(16) Appellants contend the discussion is inadequate because
it fails to provide any information regarding the actual impact,
such as how much water will be used by similar projects
in the Tulare Lake Basin. Although comments to the DEIR
raised the issue, the final EIR does not respond to this claimed
inadequacy.

The Guidelines require that an adequate cumulative impacts
analysis include a list of the projects producing related
or cumulative impacts, a summary of the expected
environmental impacts from those projects and a reasonable
analysis of the cumulative impacts of the relevant projects.
(Guidelines, § 15130.) The discussion in the EIR of
cumulative impacts of energy developments similar to the
GWF project contains no list of the projects considered, no
information regarding their expected impacts on groundwater
resources and no analysis of the cumulative impacts. It merely
assumes whatever impacts such projects may have will be
mitigated by existing and planned water conservation efforts
of governmental agencies in the area.

Absent some data indicating the volume of groundwater used
by all such projects, it is impossible to evaluate whether the
impacts associated with *730  their use of groundwater are
significant and whether such impacts will indeed be mitigated
by the water conservation efforts upon which the EIR relies.

Part VI* Waste Disposal Impacts

. . . . . . . . . . .

Part VII Adequacy of Alternatives Analysis

A. The Effect of Alternatives Which Can Avoid
or Substantially Lessen the Significant Impacts.

Appellants cite Public Resources Code sections 21002 and
21081, Guidelines sections 15002, subdivisions (a)(3), (h)
(4), 15021, subdivision (a), 15091, subdivision (a) and
Citizens for Quality Growth v. City of Mt. Shasta (1988) 198
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Cal.App.3d 433, 443-445 [243 Cal.Rptr. 727], to support their
contention CEQA forbids approval of a project when the
EIR identifies one or more significant impacts which can be
avoided or substantially lessened by proposed alternatives.
We disagree. The authorities relied upon by appellants do
not compel rejection of a project simply because certain
alternatives would avoid identified significant impacts.

Public Resources Code section 21002 provides in part:

“The Legislature finds and declares that it is the policy
of the state that public agencies should not approve
projects as proposed if there are feasible alternatives
or feasible mitigation measures available which would
substantially lessen the significant environmental effects of
such projects, ... The Legislature further finds and declares
that in the event specific economic, social, or other conditions
make infeasible such project alternatives or such mitigation
measures, individual projects may be approved in spite of one
or more significant effects thereof.” (Italics added.)

Guidelines section 15002, subdivision (a)(3) states one of
the basic purposes of CEQA is to “[p]revent significant,
avoidable damage to the environment by requiring changes in
projects through the use of alternatives or *731  mitigation
measures when the governmental agency finds the changes to
be feasible.” Guidelines section 15021 establishes a duty for
public agencies to avoid or minimize environmental damage
when feasible.

(17) CEQA does not require the lead agency to choose
the environmentally best alternative identified in an EIR if
(1) through the imposition of feasible mitigation measures
identified in the report the environmental damage from a
project can be reduced to an acceptable level (Laurel Hills
Homeowners Assn. v. City Council (1978) 83 Cal.App.3d 515,
521 [147 Cal.Rptr. 842]), or (2) the agency finds specific
economic, social or other considerations make alternatives
infeasible. (Pub. Resources Code, § 21081, subd. (c).) Even
though the agency ultimately finds mitigation measures
adequate or proposed alternatives infeasible, the EIR must
still contain a meaningful discussion of both alternatives and
mitigation measures. (Laurel Heights Improvement Assn. v.
Regents of University of California, supra, 47 Cal.3d at pp.
403-404.) The determination to reject such alternatives or
mitigation measures must be supported by recorded findings.
(Pub. Resources Code, § 21081.)

Contrary to appellant's contention, Citizens For Quality
Growth v. City of Mt. Shasta, supra, 198 Cal.App.3d 433, did
not hold CEQA compelled adoption of one of the alternative
projects if it would avoid the identified environmental
damage. It merely required the agency to weigh the feasibility
of the proposed alternatives and to make findings regarding
feasibility. (Ibid.)

B. Effect of Failure to Identify a Significant Impact.
(18) The City has two obligations. It is responsible
for ensuring the EIR contains a meaningful discussion
of alternatives and mitigation measures which would
avoid or substantially lessen the environmental damage
associated with the project as proposed, and, if it concludes
the project will have one or more significant effects,
it must make findings on the record regarding the
feasibility of such alternatives. An inadequate discussion
of alternatives constitutes an abuse of discretion. (Laurel
Heights Improvement Assn. v. Regents of University of
California, supra, 47 Cal.3d at pp. 404-406.) Appellants
contend the EIR contained an inadequate discussion of
alternatives and the City failed to make the necessary
findings.

GWF contends the discussion of alternatives need not be
detailed when the EIR identifies no significant impact from
the project as proposed, relying on Guidelines section 15126,
subdivision (d)(3), which states in pertinent part: “The
discussion of alternatives shall focus on alternatives capable
*732  of eliminating any significant adverse environmental

effects or reducing them to a level of insignificance ....”

According to GWF, there is a lower standard of sufficiency
with regard to information about and analysis of alternatives
when the EIR concludes the project will not result in
significant impacts. GWF argues the level of specificity and
detail depends upon whether the alternative being considered
could potentially avoid or reduce environmental damage.
If there is no environmental damage associated with the
proposed project, alternatives need not be considered.

The project proponent made a similar argument in Laurel
Heights Improvement Assn. v. Regents of University of
California, supra, contending the EIR need not engage in an
analysis of alternatives when mitigation measures have been
identified. (47 Cal.3d at pp. 400- 401.) The court stated such
a view “ignores the chronology of the environmental review
process under CEQA.” (Id. at p. 401.)
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“State agencies are required to certify the completion of an
EIR 'on any project they propose to carry out or approve.' (§
21100.) As a matter of logic, the EIR must be prepared before
the decision to approve the project. Not until project approval
does the agency determine whether to impose any mitigation
measures on the project. (§ 21002.1, subd. (b).) One cannot
be certain until then what the exact mitigation measures will
be, much less whether and to what degree they will minimize
environmental effects. According to the Regents, the decision
to require mitigation measures on project approval removes
the need to consider project alternatives in the EIR. The
decision imposing mitigation measures, however is not made,
and cannot be made under CEQA, until after the EIR has
been completed. To adopt the Regents' view, would be to say
that alternatives need not be discussed if there is a possibility
that the agency might adopt mitigation measures. Such result
would invert the chronology of the CEQA process.” (47
Cal.3d at pp. 401-402.)

Similarly, to adopt GWF's view is to say alternatives need not
be discussed if the agency might possibly find no significant
impact. Although the lead agency has the authority to employ
a private entity to prepare an environmental impact report,
and those entities or persons may perform the functions
necessary to meet the requirements of CEQA (Pub. Resources
Code, § 21151.6), the decisionmaking body, not the report's
preparer, is ultimately responsible for determining whether
the proposed project will have a significant impact upon the
local environment.

Therefore, we conclude if there is evidence of one or more
potentially significant impacts, the report must contain a
meaningful analysis of alternatives or mitigation measures
which would avoid or lessen such impacts. *733

C. Sufficiency of the Alternatives Analysis.
An EIR must “[d]escribe a range of reasonable alternatives
to the project or to the location of the project, which could
feasibly attain the basic objectives of the project and evaluate
the comparative merits of the alternatives.” (Guidelines, §
15126, subd. (d).) The discussion must “focus on alternatives
capable of eliminating any significant adverse environmental
effects or reducing them to a level of insignificance, even
if these alternatives would impede to some degree the
attainment of the project objectives, or would be more costly.”
(Guidelines, § 15126, subd. (d)(3).) (19) A major function of
the EIR is to ensure thorough assessment of all reasonable
alternatives to proposed projects by those responsible for the

decision. (County of Inyo v. City of Los Angeles, supra, 71
Cal.App.3d at p. 203.)

A legally adequate EIR “must produce information sufficient
to permit a reasonable choice of alternatives so far as
environmental aspects are concerned.” (San Bernardino
Valley Audubon Society, Inc. v. County of San Bernardino
(1984) 155 Cal.App.3d 738, 750-751 [202 Cal.Rptr. 423];
see also Citizens of Goleta Valley v. Board of Supervisors
(1988) 197 Cal.App.3d 1167, 1178-1181 [243 Cal.Rptr.
339].) It must contain sufficient detail to help ensure the
integrity of the process of decisionmaking by precluding
stubborn problems or serious criticism from being swept
under the rug. (Concerned Citizens of Costa Mesa, Inc. v.
32nd Dist. Agricultural Assn. (1986) 42 Cal.3d 929, 935
[231 Cal.Rptr. 748, 727 P.2d 1029]; People v. County of
Kern (1974) 39 Cal.App.3d 830, 841 [115 Cal.Rptr. 67].)
It must reflect the analytic route the agency traveled from
evidence to action. (Topanga Assn. for a Scenic Community
v. County of Los Angeles (1974) 11 Cal.3d 506, 515 [113
Cal.Rptr. 836, 522 P.2d 12].) An EIR which does not
produce adequate information regarding alternatives cannot
achieve the dual purpose served by the EIR, which is to
enable the reviewing agency to make an informed decision
and to make the decisionmaker's reasoning accessible to
the public, thereby protecting informed self-government.
(Laurel Heights Improvement Assn. v. Regents of University
of California, supra, 47 Cal.3d at p. 392.)

(20) The degree of specificity required in an EIR depends
upon the degree of specificity involved in the underlying
activity described in the EIR. (Guidelines, § 15146.) ( 21) The
sufficiency of the information contained in an EIR is reviewed
in the light of what is reasonably feasible. (Guidelines, §
15151.)

1. Natural Gas Alternative.
Appellants contend the EIR should contain a comparative,
quantitative analysis of the relative merits and environmental
impacts of natural gas as *734  an alternative to the proposed
coal project. They cite CARB data contained in a letter to a
city council member which provides a comparison between
stack emissions created by coal and stack emissions created
by natural gas. In addition, they cite data found in the DEIR
regarding secondary emissions from truck and train traffic
associated with transporting coal to the project site that would
be eliminated with the use of natural gas.
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Appellants contend the failure to include the foregoing data
precluded the City from making a meaningful assessment

of the environmental merits of the two fuels.13 They argue
the additional data provides a more complete comparison
between the emission levels associated with the two fuels,
and, apparently, was readily available from CARB. Thus,
under the standards for adequacy of an EIR set forth in
Guidelines section 15151, it was an abuse of discretion not to
include the data.

(22) Public Resources Code section 21005 provides
noncompliance with the information disclosure provisions of
CEQA may constitute a prejudicial abuse of discretion. When
the failure to comply results in a subversion of the purposes
of CEQA by omitting information from the environmental
review process, the error is prejudicial. (Rural Landowners
Assn. v. City Council, supra, 143 Cal.App.3d at p. 1023.)

We conclude the discussion in the EIR in several respects
omits substantial information about the use of natural gas, and
the omissions subverted the purposes of CEQA. The council
did not have before it an accurate comparison of the two fuels.
The omissions constitute an abuse of discretion.

The DEIR characterizes the emission levels associated
with natural gas as being “somewhat lower” than the
emission levels associated with coal. Although the assessment
is an accurate estimation of NOxlevels, it seriously
mischaracterizes the reductions in SO2, CO and particulate
matter levels. The DEIR recognizes natural gas would reduce
or eliminate truck and train traffic associated with coal, ash,
and sorbent transportation. However, in the absence of the
relevant data regarding the emission levels associated with the
truck and train traffic, the significance of their elimination is
unknown.

GWF argues data contained in two tables appearing in
the DEIR's cumulative impacts analysis regarding emission
levels associated with other mid-San Joaquin Valley energy
projects contains sufficient data regarding *735  the emission
levels of a natural gas plant to provide for meaningful
assessment of the natural gas alternative. The first table
concerns the ash production of mid-San Joaquin Valley
energy projects, and although it identifies the fuel used at each
plant, it does not contain data regarding emission levels. The
second table concerns emission levels but does not identify
the fuel used. These tables provide little, if any, assistance in
assessing the relative merits of natural gas versus coal for the
GWF plant in Hanford.

Dames & Moore conceded a significant reduction in water
use with natural gas, but contended the use of water with
the coal plant would not be significant. The report did not
quantify the reduction. The absence of this comparative data
renders the analysis of the natural gas alternative incomplete
and precludes meaningful consideration of the natural gas
alternative.

(23) GWF contends the comments contained in the letter from
Southern California Gas Company regarding the feasibility
of the natural gas alternative provides sufficient additional
information. Comments are an integral part of the EIR and
should be relied upon by the decisionmakers. (Residents Ad
Hoc Stadium Com. v. Board of Regents, supra, 89 Cal.App.3d
at p. 286.) However, the comments contained in the letter
do not provide the quantitative, comparative analysis missing
from the EIR.

The Hanford Planning Commission rejected the EIR as
inadequate with regard to its evaluation of the natural
gas alternative and asked the preparers to consult with
Southern California Gas Company on the matter. A written
response to the planning commission stated in part: “GWF
Power Systems, Inc. (GWF) began its initial evaluation of
this project in September 1984. During this period, GWF
evaluated numerous project fuel and technology alternatives.
As reported to Dames & Moore by GWF, in late 1984 and
early 1985 this project evaluation concluded the following:

“1) There were no long term natural gas carriage rates
established by the California Public Utilities Commission
(CPUC);

“2) Natural gas prices were relatively high and no long term
supply contracts were available;

“3) An economically viable project with a stable fuel supply
using natural gas could not be assured. In an independent
assessment of long term fuel supply for its operations
Armstrong Tire Company came to the same conclusions as
stated above.”

At the next planning commission meeting, Dames & Moore
conceded it had not consulted with Southern California
Gas Company, but it had consulted *736  with GWF and
examined the conditions under which GWF had evaluated
the alternatives. It admitted a long-term contract for natural
gas was now possible, but asserted if GWF were to convert
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to natural gas at the present stage of development it would
be unable to meet the terms of its contract with PG&E. The
statement of John Robinson, a representative of Dames &
Moore, reflects the approach to the evaluation of alternatives:
“We've limited our investigation of alternatives to the
alternative that the applicant concluded for the known project.
If another applicant were to come before you with a gas fired
project, then you would be free to consider that. I was not ...
considered for the project as service to the Armstrong Tire
Company.”

(24) An environmentally superior alternative cannot be
deemed infeasible absent evidence the additional costs or lost
profits are so severe the project would become impractical.
(Citizens of Goleta Valley v. Board of Supervisors, supra, 197
Cal.App.3d at p. 1181.) ( 25) Nor can an agency avoid an
objective consideration of an alternative simply because, prior
to commencing CEQA review, an applicant made substantial
investments in the hope of gaining approval for a particular
alternative. (Laurel Heights Improvement Assn. v. Regents of
University of California, supra, 47 Cal.3d at p. 425.)

Since CEQA charges the agency, not the applicant, with the
task of determining whether alternatives are feasible, the
circumstances that led the applicant in the planning stage to
select the project for which approval is sought and to reject
alternatives cannot be determinative of their feasibility. The
lead agency must independently participate, review, analyze
and discuss the alternatives in good faith. (Foundation for
San Francisco's Architectural Heritage v. City and County
of San Francisco (1980) 106 Cal.App.3d 893, 908-910 [165
Cal.Rptr. 401].)

“The EIR must contain facts and analysis, not just the
bare conclusions of a public agency. An agency's opinion
concerning matters within its expertise is of obvious value,
but the public and decision-makers, for whom the EIR is
prepared, should also have before them the basis for that
opinion so as to enable them to make an independent,
reasoned judgment.” (Santiago County Water Dist. v. County
of Orange (1981) 118 Cal.App.3d 818, 831 [173 Cal.Rptr.
602].)

The applicant's reasons for deciding upon the project as
proposed are merely a part of the evidence to be considered.
The current circumstances must also be a part of the feasibility
equation. (26) The CEQA reporting process is not designed to
freeze the ultimate proposal in the precise mold of the initial
project; indeed, new and unforeseen insights may emerge

*737  during investigation, evoking revision of the original
proposal.“ (County of Inyo v. City of Los Angeles, supra,
71 Cal.App.3d at p. 199.) Otherwise, CEQA's mandate to
consider alternatives would be meaningless.

(27) At the time the lead agency engages in the review
process, the applicant presumably has not begun construction
or development. The applicant must anticipate, in the course
of the review process, the lead agency may determine an
environmentally superior alternative is more desirable or
mitigation measures must be adopted. An applicant who
proceeds with the project prior to the completion of the
environmental review process in the expectation of certain
approval runs the risk of incurring financial losses. Likewise,
an applicant's choice to proceed in the face of pending review
and the possibility the environmental review process will
be found inadequate cannot render an alternative infeasible.
(Laurel Heights Improvement Assn. v. Regents of University
of California, supra, 47 Cal.3d at p. 425.)

(28) Similarly, although applicants may enter into contracts
and agreements prior to the completion of the environmental
review process, such contracts or agreements cannot be used
to avoid the scrutiny envisioned by CEQA. Environmentally
superior alternatives must be examined whether or not they
would impede to some degree the attainment of project
objectives. (Guidelines, § 15126, subd. (d)(3).)

The contract between PG&E and GWF is not irrelevant. It
must be considered in the review process. However, it does
not preclude consideration of otherwise feasible alternatives.
Renegotiation of the contract may have been possible; if not,
the EIR must indicate the reasons for that conclusion.

2., 3.*

. . . . . . . . . . .

Part VIII Adequacy of Project Description

A. Project Lifetime.
Appellants contend the EIR's analysis of environmental
impacts erroneously assumes a 20-year, rather than a 30-
year, project lifetime. They claim *738  as a result of this
inadequate project description the impacts are underestimated
by 50 percent. GWF contends the analysis assumes a 20-year
project lifetime because the operation of the project is defined
by the ”Power Sale Agreement“ with PG&E which will expire

after 20 years.14
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(29) An accurate, stable and finite description of a project is
basic to an informative and legally sufficient EIR. (County of
Inyo v. City of Los Angeles, supra, 71 Cal.App.3d at p. 193.) A
curtailed or distorted description of the project may ”stultify
the objectives of the reporting process.“ (Id. at p. 192.) ( 30)
Basic to environmental review is that it occur early enough
in the planning stages of a project to enable environmental
concerns to influence the project's program and design,
yet late enough to provide meaningful information for
environmental assessment. (Guidelines, § 15004, subd. (b).)
( 31a) However, ”where future development is unspecified
and uncertain, no purpose can be served by requiring an EIR
to engage in sheer speculation as to future environmental
consequences.“ (Lake County Energy Council v. County of
Lake (1977) 70 Cal.App.3d 851, 854-855 [139 Cal.Rptr.
176].)

(32)(See fn. 15.), ( 31b) The parties agree the test set forth
by the Supreme Court in Laurel Heights Improvement Assn.
v. Regents of University of California, supra, 47 Cal.3d 376,
furnishes at least a starting point for the determination of
whether the EIR's analysis of environmental impacts should
have taken into consideration that the project might operate
longer than 20 years. We conclude Laurel Heights requires an
analysis of the environmental effects of future expansion or
operation if there is credible and substantial evidence that (1)
it is a reasonably foreseeable consequence of the initial project
and (2) the future expansion or operation will likely change
the scope or nature of the initial project or its environmental

effects. (47 Cal.3d at pp. 396-398.)15 *739

“Absent these two circumstances, the future expansion need
not be considered in the EIR for the proposed project. Of
course, if the future action is not considered at that time, it will
have to be discussed in a subsequent EIR before the future
action can be approved under CEQA.” (47 Cal.3d at p. 396.)

GWF contends there is no evidence it plans to operate
the facility beyond the 20-year life of the PG&E contract.
They cite evidence PG&E was forced by the Public Utilities
Commission to buy electricity from GWF despite unfair
pricing and an “excess power dilemma,” and since they
cannot operate under existing law without a contract to sell
electricity to PG&E, project operations will cease when the
PG&E contract terminates.

Appellants cite the “Health Risk Assessment” contained in
the EIR which assumes a 30-year operational lifetime in

its analysis. In addition, the EIR recognizes in one of its
responses the project has a “realistic operating period of 30
years,” and although the “contractual operating life of the
facility” is 20 years, “[t]he 30-year life [assumed in the 'Health
Risk Assessment'] represents the practical, in-service lifetime
of the equipment comprising the GWF facility ....” Appellants
refer as well to the 25-year term of the mitigation agreement
between GWF and KCWD.

(33) From our review of the record, we conclude although the
facility may have the capacity to operate for 30 years, there is
no credible and substantial evidence GWF plans to operate the
project beyond the 20-year life of the PG&E contract. GWF
and PG&E may agree to extend the life of the contract upon
its expiration in 20 years, or another purchaser of electricity
may be found. However, CEQA does not require discussion
in an EIR of future developments which are unspecified and
uncertain. Such an analysis would be based upon speculation
about future environmental impact. If at some time GWF
decides to operate the project beyond 20 years, a subsequent
EIR will be necessary before such operation can be approved
under CEQA. (Laurel Heights Improvement Assn. v. Regents
of University of California, supra, 47 Cal.3d at p. 396.)

B. Coal Supply Terminal.*

. . . . . . . . . . . *740

Noncompliance With Planning and Zoning Laws

Part IX Exhaustion of Administrative Remedies
(34) Appellants failed to exhaust their administrative
remedies with regard to their claim that approval of the project
is a nullity because of a defective General Plan. The question
is whether they are excused from raising the issue at the
administrative hearing.

With regard to actions challenging local planning and zoning
decisions, Government Code section 65009, subdivision (b)
(1) provides, in relevant part: “In an action or proceeding
to attack, review, set aside, void, or annul a finding,
determination, or decision of a public agency made pursuant
to this title [Title 7. Planning and Land Use] at a properly
noticed public hearing, the issues raised shall be limited to
those raised in the public hearing or in written correspondence
delivered to the public agency prior to, or at, the public
hearing ....” Subdivision (b)(2) provides further: “If a public
agency desires the provisions of this subdivision to apply to a
matter, it shall include in any public notice issued pursuant to
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this title a notice substantially stating all of the following: 'If
you challenge the (nature of the proposed action) in court, you
may be limited to raising only those issues you or someone
else raised at the public hearing described in this notice,
or in written correspondence delivered to the (public entity
conducting the hearing) at, or prior to, the public hearing.' ”

Appellants did not receive notice of the exhaustion
requirement. Accordingly, the exhaustion requirement of
Government Code section 65009 does not apply.

(35) GWF contends the City nevertheless has the protection
of the common law doctrine of exhaustion of administrative
remedies. It cites no authority for the assertion an agency may
claim the exhaustion doctrine despite explicit statutory waiver
of the application of the doctrine when no public notice is
given. A public agency cannot claim the protection of the
exhaustion doctrine despite noncompliance with a statutory
mandate to provide notice of the doctrine's application.
The legislative history of Government Code section 65009
provides no evidence the Legislature intended a public agency
to have the choice between the common law doctrine and
*741  statutory doctrine. Such a construction of the law

would render the notice requirement meaningless.

“The general rule is that statutes do not supplant the
common law unless it appears that the Legislature intended
to cover the entire subject or, in other words, to 'occupy the
field.' [Citations.] '[G]eneral and comprehensive legislation,
where course of conduct, parties, things affected, limitations
and exceptions are minutely described, indicates a legislative
intent that the statute should totally supersede and replace
the common law dealing with the subject matter.' ” (I. E.
Associates v. Safeco Title Ins. Co. (1985) 39 Cal.3d 281, 285
[216 Cal.Rptr. 438, 702 P.2d 596].)

The provisions of Government Code section 65009 supersede
the requirements of the common law doctrine of exhaustion
of remedies.

Part X Timeliness of Action
(36) GWF contends appellants' claim regarding alleged
defects in the General Plan is untimely since it was not
brought within 120 days after adoption of the General Plan.
They cite Government Code section 65009, subdivision (c) in

support of their argument.16

However, the controlling statute of limitations in this action is
set forth in Government Code section 65907 which requires
commencement of suit within 90 days after the date of the
decision to approve the permit. (Beresford Neighborhood
Assn. v. City of San Mateo (1989) 207 Cal.App.3d 1180, 1186
*742  [255 Cal.Rptr. 434].) The City approved the permit

for the GWF project on March 21, 1988. Appellants' petitions
were timely filed on April 20, 1988.

Part XI Adequacy of the General Plan

A. Consideration of Documents
Outside the General Plan Element.

Government Code section 65300 requires each county and
city to “adopt a comprehensive, long-term general plan for
the physical development of the county or city ....” (37)
The general plan has been identified as being “atop the
hierarchy of local government law regulating land use”
and has been analogized to “a constitution for all future
developments.” (Concerned Citizens of Calaveras County v.
Board of Supervisors (1985) 166 Cal.App.3d 90, 97 [212
Cal.Rptr. 273].) The general plan consists of “a statement
of development policies ... diagrams and text setting forth
objectives, principles, standards, and plan proposals” and
must include, at a minimum, the following seven elements:
land use, circulation, housing, conservation, open space,
noise, and safety. (Gov. Code, § 65302.) ( 38) If the plan does
not reflect substantial compliance with the requirements of
state law, the city or county has failed in the “performance of
an act which the law specially enjoins.” (Camp v. Board of
Supervisors (1981) 123 Cal.App.3d 334, 348 [176 Cal.Rptr.
620].) “Substantial compliance” means actual compliance
in respect to the substance essential to every reasonable
objective of the Government Code, as distinguished from
technical imperfections of form. (Ibid.) Whether a general
plan substantially complies with the requirements of the
Government Code is a question of law. (Twain Harte
Homeowners Assn. v. County of Tuolumne (1982) 138
Cal.App.3d 664, 674 [188 Cal.Rptr. 233].)

(39) The lack of a mandatory element invalidates the general
plan if the missing element is directly involved in the project
under review. (Guardians of Turlock's Integrity v. Turlock City
Council (1983) 149 Cal.App.3d 584, 592-593 [197 Cal.Rptr.
303].) The issuance of a use permit is beyond the authority
of the issuing agency if the general plan is deficient in its
treatment of mandatory elements which are involved in the
uses sought by the permit. (Neighborhood Action Group
v. County of Calaveras (1984) 156 Cal.App.3d 1176, 1184
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[203 Cal.Rptr. 401]; City of Carmel-by-the-Sea v. Board of
Supervisors (1982) 137 Cal.App.3d 964, 974 [187 Cal.Rptr.

379].)17 *743

Appellants contend the General Plan in this case fails to meet
statutory requirements in its treatment of the land use element,
the circulation element and the conservation element, and
each element is implicated in the proposed GWF cogeneration
project. GWF contends substantial compliance is established
by consideration of EIRs which are incorporated by reference

in the EIR prepared for the General Plan.18

GWF cites Buena Vista Gardens Apartments Assn. v. City
of San Diego Planning Dept. (1985) 175 Cal.App.3d 289
[220 Cal.Rptr. 732] and argues a general plan may consist of
several documents which a court may refer to in assessing
the adequacy of a specific element. In Buena Vista, the court
found the housing element in San Diego's general plan was
in substantial compliance with the Government Code despite
the inadequacy of the general plan document itself.

“While nowhere in the housing element itself is found a
provision of specific sites for mobilehomes, rental housing or
factory-built housing, it appears these designations may be in
the detailed community plans which are referred to in City's
housing element. Association has not shown these community
plans fail to make adequate identification of appropriate
sites.” (175 Cal.App.3d at p. 301.)

There is, however, an important distinction between the
general plans of San Diego and Hanford. The housing element
of the San Diego general plan referred to detailed community
plans, whereas the land use, circulation and conservation
elements of the Hanford plan do not refer to other documents
which may contain missing criteria.

Appellants cite Camp v. Board of Supervisors, supra, 123
Cal.App.3d 334, for the proposition that an adequate general
plan must consist of a single, *744  unified document or set
of documents, easily obtainable in one location, from which
citizens can discern the policies governing land use. In Camp,
the “plan” consisted of a sheaf of uncoordinated documents
stuffed into an unlabeled carton. The court agreed such
composition of the general plan made “resort to it for planning
information an awkward exercise” and generated “doubt
concerning the integrity of the plan ....” (123 Cal.App.3d at
p. 349, fn. 8.) In contrast to the facts of Camp, the Hanford
document is not an unassembled assortment of papers and
pamphlets. Thus, neither Buena Vista nor Camp is directly

on point. They do, however, provide the parameters of our
analysis.

(40) Government Code section 65301 authorizes adopting a
single document or a group of documents as a general plan.
Although a plan may properly consist of several documents,
it must be logically organized.

“If a general plan is to fulfill its function as a 'constitution'
guiding 'an effective planning process,' a general plan must be
reasonably consistent and integrated on its face. A document
that, on its face, displays substantial contradictions and
inconsistencies cannot serve as an effective plan because
those subject to the plan cannot tell what it says should happen
or not happen. When a court rules a facially inconsistent plan
unlawful and requires a local agency to adopt a consistent
plan, the court is not evaluating the merits of the plan; rather,
the court is simply directing the local agency to state with
reasonable clarity what its plan is.” (Concerned Citizens
of Calaveras County v. Board of Supervisors, supra, 166
Cal.App.3d at p. 97, italics added.)

Standards and policies for future development must be
discernible from the plan's discussion of its necessary
elements. A general plan which does not set forth the required
elements in an understandable manner cannot be deemed
to be in substantial compliance. If missing information
critical to an adequate discussion of statutory criteria is to
be supplied through documents outside the general plan, a
clear reference to the outside documents must appear in the
challenged elements. Otherwise, it is difficult, at best, to
identify standards essential to evaluate proposed uses and
conditions which should be imposed upon such uses. We
conclude a deficient element cannot be saved by consideration
of documents which are not relied upon in the discussion of
that element.

Because there is no reference to the EIR documents
upon which GWF relies in the land use, circulation and
conservation elements of the General Plan, these documents
cannot be considered in determining whether the General Plan
is in substantial compliance with regard to the challenged
*745  elements. (See Twain Harte Homeowners Assn. v.

County of Tuolumne, supra, 138 Cal.App.3d at p. 699, fn. 8.)

B. Deficient Mandatory Elements.*

. . . . . . . . . . .
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Disposition
The judgment is reversed.

Costs on appeal are awarded to appellants.

Best, Acting P. J., and Ardaiz, J., concurred.

A petition for a rehearing was denied July 20, 1990, and the
opinion was modified to read as printed above. The petition
of real parties in interest for review by the Supreme Court was
denied September 17, 1990. Mosk, J., and Arabian, J., were
of the opinion that the petition should be granted. *746

Footnotes
* Pursuant to California Rules of Court, rules 976(b) and 976.1, this opinion is certified for publication with the exception of

part I; subsections 2 and 4 of subdivision B of part IV; part VI; subsections 2 and 3 of subdivision C of part VII; subdivision
B of part VIII; and subdivision B of part XI.

* Assigned by the Chairperson of the Judicial Council.(Opinion by Stone (W. A.), J., with Best, Acting P. J., and Ardaiz,
J., concurring.)

1 The transmittal letter bears the date “February 9, 1987.” However, since the letter refers to events that occurred later in
1987, we assume the correct date was February 9, 1988.

* See footnote, ante, page 692.

2 “Offset” means the project must provide reductions of the emission in question at or close to the source in accordance
with designated offset ratios.

3 “Ambient air” is defined in EPA regulations as “that portion of the atmosphere, external to buildings, to which the general
public has access.” (40 C.F.R. § 50.1(e) (1989).) Ambient air quality levels or standards are to be distinguished from
“emission” levels or standards. The relevant inquiry in these circumstances is the extent to which project emissions
contribute to ambient, or already existing, air pollution.

4 Appellants have requested that we take judicial notice of documents which reflect that just prior to certification of the EIR
and approval of the GWF project, KCAPCD considered lowering its offset thresholds. These documents are not properly
the subject for judicial notice since they do not reflect an official act of the district. Therefore, we deny the request.

5 Particulate matter of 10 microns or less is considered most likely to be respired deep into the lungs.

6 NO2 is the chemical symbol for nitrogen dioxide. NO2 is the secondary air contaminant for which standards have been
adopted. Nitrogen oxides (NOx) are precursor air contaminants directly emitted from a source which form, cause to be
formed or contribute to the formation of NO2, ozone or the nitrate fraction of suspended PM in the atmosphere.

7 GWF points to table 4.4-8, “Operational Phase Air Emissions,” which includes a combined figure for on-site and secondary
emissions. They contend this figure reflects that on-site and secondary emissions were combined for consideration.
However, there is no analysis of the meaning of this figure in terms of the potential significance of project emissions.

8 While it seems only logical that all air pollution emissions from a project, whether direct or indirect, must be considered
together for purposes of analyzing the potential environmental impact of those emissions, we do not presume to impose
upon the preparers of the EIR a mandatory scientific method for analyzing the effects of a project's air pollution emissions.
If the acceptable scientific method of analysis precludes combining direct and indirect emissions, this court cannot impose
a legal standard to the contrary. However, the fact that KCAPCD's rules measure only on-site emissions, does not, ipso
facto, justify the separation of project emissions into pieces.

9 Although table 4.4-8 “Operational Phase Air Emissions” includes a combined figure for the on-site and secondary PM,
the figures used in table 4.4-14 to compare project emissions with state and federal air quality standards considers only
on-site emissions.
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* See footnote, ante, page 692.

10 GWF also contends CARB and the Attorney General's office agreed to a “protocol” for conducting the cumulative impacts
analysis for air quality which was limited to the mid-San Joaquin Valley. The record does not support this contention. To
the contrary, the letter to which GWF refers to support its claim reflects that it was agreed the analysis would cover “the
San Joaquin Valley Air Basin as a whole.”

* See footnote, ante, page 692.

11 Drawdown is the distance from the water table to the pump inlet in a well.

12 KCWD did not include in its formal comments to the DEIR any mention of contradictory data regarding City water use.
Had this alleged deficiency been brought to the attention of the drafters of the report during the period of time statutorily
prescribed for comments, presumably the final EIR would have addressed the conflicting data.

* See footnote, ante, page 692.

13 GWF contends appellants are barred from raising this defect on appeal since they did not raise it before the city council.
However, a planning commissioner pointed out the defect at the hearing before the planning commission.

* See footnote, ante, page 692.

14 GWF also contends Public Resources Code section 21177 precludes raising this issue because they did not claim in
comments to the DEIR or before the city council that the EIR should have used a 30-year project description. Although
inconsistencies between the 20-year assumed lifetime in the EIR's analysis of impacts, the ”Health Risk Assessment's“
assumption of a 30-year operational lifetime and the 25-year term of the mitigation agreement with KCWD were raised
in comments, GWF contends these ”general comments“ merely deserved a ”general response“ and did not adequately
apprise the City of the purported defect. (See Browning- Ferris Industries v. City Council (1986) 181 Cal.App.3d 852, 862
[226 Cal.Rptr. 575].) Our review of the comments reveals they questioned why the EIR assumed a 20-year lifetime when
there was evidence the plant would have a longer lifetime. The issue was adequately preserved for appeal.

15 Despite GWF's assertion to the contrary, the manner in which the substantial evidence standard is applied in the foregoing
test does not conflict with existing law. In reviewing the agency's ultimate conclusions regarding the significance of
a project's environmental impacts, this court is bound by the agency's determination if it is supported by substantial
evidence. We are not in this instance concerned with the ultimate findings of significance. We are concerned instead with
the question of whether the EIR should include a discussion of future expansion or operation.

* See footnote, ante, page 692.

16 Government Code section 65009, subdivision (c) provides in pertinent part: “(c) ... [N]o action or proceeding shall be
maintained in any of the following cases by any person unless the action or proceeding is commenced and service is
made on the legislative body within 120 days after the legislative body's decision:

“(1) To attack, review, set aside, void, or annul the decision of a legislative body to adopt or amend a general or specific
plan. This paragraph does not apply where an action is brought based upon the complete absence of a general plan
or a mandatory element thereof, but does apply to an action attacking a general plan or mandatory element thereof on
the basis that it is inadequate.

“(2) To attack, review, set aside, void, or annul the decision of a legislative body to adopt or amend a zoning ordinance.

“(3) To determine the reasonableness, legality, or validity of any decision to adopt or amend any regulation attached
to a specific plan.

“(4) Concerning any of the proceedings, acts, or determinations taken, done, or made prior to any of the decisions listed
in paragraphs (1), (2), and (3).”
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17 GWF contends these principles do not apply because the City has chosen to adopt a “Site Plan Review” process.
However, article 19 of the Hanford Municipal Code provides for site plan review in specially designated cases, such as
when the use sought is subject to CEQA, in order to provide guidance in the issuance of permits. The City's election to
adopt this special review process does not render its General Plan or the issuance of use permits immune from scrutiny
for compliance with state law. It is the ultimate issuance of the permit, and not the review process, which appellants assert
is beyond the City's authority if the General Plan is invalid. (See Neighborhood Action Group v. County of Calaveras,
supra, 156 Cal.App.3d at pp. 1183-1184, defining the two basic ways by which land uses are regulated—uses permitted
as a matter of right and uses allowed subject to conditions.)

18 GWF asks that we refer to a 1974 EIR for the annexation and redevelopment of the Kings Industrial Park and a 1983
EIR for the expansion of the Kings Industrial Park. These documents are referred to and incorporated by reference in
the EIR prepared for the adoption of the General Plan. GWF contends these documents supply the allegedly missing
information. The trial court took judicial notice of these documents without objection from appellants. Since the trial court
ruled appellants had not exhausted their administrative remedies with respect to their claim that project approval was
invalid due to an allegedly defective General Plan, the court did not address the question of whether these documents
could be considered in assessing the adequacy of the General Plan or whether they supplied the necessary information.

* See footnote, ante, page 692.

End of Document © 2024 Thomson Reuters. No claim to original U.S.
Government Works.
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ATTACHMENT 52 
LCFS Pathway Certified Carbon Intensities, Cal. Air Resources Bd., (last visited Nov. 6, 2024), 
https://ww2.arb.ca.gov/resources/documents/lcfs-pathway-certified-carbon-intensities.   

https://ww2.arb.ca.gov/resources/documents/lcfs-pathway-certified-carbon-intensities


Last Updated 10/29/2024 Total Number of Applications (2.0) or Pathways (3.0) 2375

App/Pathway # Class Calculator 
Version Applicant & Pathway Description Facility Location Feedstock Fuel Type Legacy FPC Legacy CI Current Certified  FPC Current Certified CI  Certification Date Postings and Comments Fuel Category Company (ID) Facility (ID) Pathway Description AFPR Recertification Status

Retired 
Pathway

T1N-1356 Tier 1 2.0

Fuel Producer: Adecoagro Brasil Participacoes (4192) 
Facil ity Name: Adecoagro Vale do Ivinhema Ltda. 
(70496): Brazil ian sugarcane juice-to-ethanol, with credit 
for electricity co-product export, and mechanized 
harvesting.

Brazil Sugarcane Ethanol None None ETHS211 46.32 12/20/2016 None Ethanol Adecoagro Brasil 
Participacoes (4192)

Adecoagro Vale do 
Ivinhema Ltda 
(70496)

Brazil ian sugarcane juicetoethanol, 
with credit for electricity coproduct 
export, and mechanized harvesting

None Retired

T1N-1078 Tier 1 2.0

Producer: BIOSEV S.A. (3869) Facil ity Name: Usina 
Cresciumal (71068). Brazil ian sugarcane molasses-to-
ethanol, with credit for mechanized harvesting, and 
surplus cogenerated electricity export.

Brazil Molasses Ethanol None None ETHM221 46.34 12/20/2016 None Ethanol BIOSEV SA (3869) Usina Cresciumal 
(71068)

Brazil ian sugarcane 
molassestoethanol, with credit for 
mechanized harvesting, and surplus 
cogenerated electricity export

None Retired

T1R-1008 Tier 1 2.0
Fuel Producer: BIOX Canada Limited (3758) Facil ity 
Name: BIOX Canada Limited (80236). North American 
Tallow; Biodiesel Produced in Canada 

Ontario, Canada Tallow Biodiesel BIOD023 46.36 BDT200L 34.97 6/30/2016 None Biodiesel BIOX Canada Limited 
(3758)

BIOX Canada Limited 
(80236)

North American Tallow; Biodiesel 
Produced in Canada 

None Retired

T1R-1009 Tier 1 2.0
Fuel Producer: BIOX Canada Limited (3758) Facil ity 
Name: BIOX Canada Limited (80236). North American 
Soybean; Biodiesel Produced in Canada 

Ontario, Canada Soybean Biodiesel BIOD024 88.59 BDS200L 56.03 6/30/2016 None Biodiesel BIOX Canada Limited 
(3758)

BIOX Canada Limited 
(80236)

North American Soybean; Biodiesel 
Produced in Canada 

None Retired

T1R-1010 Tier 1 2.0
Fuel Producer: BIOX Canada Limited (3758) Facil ity 
Name: BIOX Canada Limited (80236). North American 
Canola; Biodiesel Produced in Canada 

Ontario, Canada Canola Biodiesel BIOD026 67.32 BDCA200L 57.39 6/30/2016 None Biodiesel BIOX Canada Limited 
(3758)

BIOX Canada Limited 
(80236)

North American Canola; Biodiesel 
Produced in Canada 

None Retired

T1R-1012 Tier 1 2.0

Fuel Producer: BIOX Canada Limited (3758) Facil ity 
Name: BIOX Canada Limited (80236). North American 
Corn Oil from Wet DGS of a Corn Ethanol plant; 
Biodiesel Produced in Canada 

Ontario, Canada North American Corn 
Oil from Wet DGS Biodiesel BIOD030 35.23 BDC200L 32.80 6/30/2016 None Biodiesel BIOX Canada Limited 

(3758)
BIOX Canada Limited 
(80236)

North American Corn Oil from Wet 
DGS of a Corn Ethanol plant; 
Biodiesel Produced in Canada 

None Retired

T1N-1069 Tier 1 2.0

Fuel Producer: Usina Sao Domingos Acucar e Alcool 
S.A. (4252) Facil ity Name: Usina Sao Domingos Acucar 
e Alcool SA (70533): Brazil ian sugarcane juice-to-
ethanol pathway, with credit for surplus cogenerated 
electricity export, and mechanized harvesting

Brazil Sugarcane Ethanol None None ETHS234 46.44 5/19/2017 None Ethanol
Usina Sao Domingos 
Acucar e Alcool SA 
(4252)

Usina Sao Domingos 
Acucar e Alcool SA 
(70533)

Brazil ian sugarcane juicetoethanol 
pathway, with credit for surplus 
cogenerated electricity export, and 
mechanized harvesting

None Retired

T1N-1141 Tier 1 2.0

Fuel Producer: Raízen Energia S/A (3805) Facil ity 
Name: Santa Helena (70558): Brazil ian sugarcane 
molasses-to-ethanol pathway, with credit for surplus 
cogenerated electricity export, and mechanized 
harvesting

Brazil Molasses Ethanol None None ETHM230 46.44 5/19/2017 None Ethanol Raízen Energia S/A 
(3805) Santa Helena (70558)

Brazil ian sugarcane molassestoethanol 
pathway, with credit for surplus 
cogenerated electricity export, and 
mechanized harvesting

None Retired

T1N-1460 Tier 1 2.0

Fuel Producer: Usina Delta SA (3852) Facil ity Name: 
Usina Delta S/A Unidade Volta Grande (70371). 
Brazil ian sugarcane juice-based ethanol, with credit for 
surplus cogenerated electricity exports, and mechanized 
harvesting.

Brazil Sugarcane Ethanol None None ETHS214 46.49 12/20/2016 None Ethanol Usina Delta SA (3852)
Usina Delta S/A 
Unidade Volta 
Grande (70371)

Brazil ian sugarcane juicebased 
ethanol, with credit for surplus 
cogenerated electricity exports, and 
mechanized harvesting

None Retired

T1N-1073 Tier 1 2.0

Fuel Producer: BIOSEV S.A. (3869) Facil ity Name: Usina 
Vale do Rosário (70440). Brazil ian sugarcane by-product 
molasses-based ethanol, with credit for electricity co-
product export, and mechanized harvesting.

Brazil Molasses Ethanol None None ETHM200 46.52 3/31/2016 None Ethanol BIOSEV SA (3869) Usina Vale do Rosário 
(70440)

Brazil ian sugarcane byproduct 
molassesbased ethanol, with credit for 
electricity coproduct export, and 
mechanized harvesting

None Retired

T1N-1392 Tier 1 2.0

Fuel Producer: Usina São Martinho S.A. (3867) Facil ity 
Name: Usina São Martinho S.A. (70373). Brazil ian 
sugarcane juice-based ethanol, with credit for surplus 
cogenerated electricity export, and mechanized 
harvesting.

Brazil Sugarcane Ethanol None None ETHS219 46.61 12/20/2016 None Ethanol Usina São Martinho SA 
(3867)

Usina São Martinho 
SA (70373)

Brazil ian sugarcane juicebased 
ethanol, with credit for surplus 
cogenerated electricity export, and 
mechanized harvesting

None Retired

T1R-1040 Tier 1 2.0

Fuel Producer: Neste Singapore Pte Ltd (4137) Facil ity 
Name: Neste Singapore (80327). Australian Rendered 
Tallow to Renewable Diesel. Renewable Diesel 
Produced in Singapore.

Singapore Australian Tallow Renewable 
Diesel RNWD004 33.46 RDT200L 36.83 6/30/2016 None Renewable Diesel Neste Singapore Pte Ltd 

(4137)
Neste Singapore 
(80327)

Australian Rendered Tallow to 
Renewable Diesel; Renewable Diesel 
Produced in Singapore

None Retired

T1R-1041 Tier 1 2.0

Fuel Producer: Neste Singapore Pte Ltd (4137) Facil ity 
Name: Neste Singapore (80327). North American 
Rendered Tallow to Renewable Diesel Produced in 
Singapore.

Singapore North American 
Tallow

Renewable 
Diesel RNWD005 49.69 RDT201L 34.19 6/30/2016 None Renewable Diesel Neste Singapore Pte Ltd 

(4137)
Neste Singapore 
(80327)

North American Rendered Tallow to 
Renewable Diesel Produced in 
Singapore

None Retired

T1R-1042 Tier 1 2.0
Fuel Producer: Neste Singapore Pte Ltd (4137) Facil ity 
Name: Neste Singapore (80327). South East Asia Fish 
Oil to Renewable Diesel Produced in Singapore.

Singapore South East Asian 
Fish Oil

Renewable 
Diesel RNWD006 30.48 RDF200L 33.08 6/30/2016 None Renewable Diesel Neste Singapore Pte Ltd 

(4137)
Neste Singapore 
(80327)

South East Asia Fish Oil to Renewable 
Diesel Produced in Singapore

None Retired

T1R-1043 Tier 1 2.0

Fuel Producer: Neste Singapore Pte Ltd (4137) Facil ity 
Name: Neste Singapore (80327): New Zealand 
Rendered Tallow to Renewable Diesel; Fuel Produced 
in Singapore

Singapore Tallow Renewable 
Diesel RNWD007 36.57 RDT203L 34.81 6/30/2016 None Renewable Diesel Neste Singapore Pte Ltd 

(4137)
Neste Singapore 
(80327)

New Zealand Rendered Tallow to 
Renewable Diesel; Fuel Produced in 
Singapore

None Retired

T1R-1045 Tier 1 2.0
Fuel Producer: Neste Singapore Pte Ltd (4137) Facil ity 
Name: Neste Singapore (80327). Midwest Corn Oil to 
Renewable Diesel Produced in Singapore.

Singapore Midwest Corn Oil 
from Wet DGS

Renewable 
Diesel RNWD026 39.13 RDC200L 37.39 6/30/2016 None Renewable Diesel Neste Singapore Pte Ltd 

(4137)
Neste Singapore 
(80327)

Midwest Corn Oil to Renewable Diesel 
Produced in Singapore

None Retired

T1R-1046 Tier 1 2.0

Fuel Producer: Neste Singapore Pte Ltd (4137) Facil ity 
Name: Neste Singapore (80327). Global Mixed Used 
Cooking Oil to Renewable Diesel Produced in 
Singapore.

Singapore Global Used Cooking 
Oil

Renewable 
Diesel RNWD027 30.72 RDU201L 25.61 6/30/2016 None Renewable Diesel Neste Singapore Pte Ltd 

(4137)
Neste Singapore 
(80327)

Global Mixed Used Cooking Oil to 
Renewable Diesel Produced in 
Singapore

None Retired

T1N-1400 Tier 1 2.0

Fuel Producer: Branco Peres Acucar e Alcool SA (5985) 
Facil ity Name: Branco Peres Acucar e Alcool SA 
(71077): Brazil ian sugarcane juice-to-ethanol, with credit 
for mechanized harvesting.

Brazil Sugarcane Ethanol None None ETHS210 46.71 12/20/2016 None Ethanol Branco Peres Acucar e 
Alcool SA (5985)

Branco Peres Acucar 
e Alcool SA (71077)

Brazil ian sugarcane juicetoethanol, 
with credit for mechanized harvesting

None Retired

T1R-1058 Tier 1 2.0

Fuel Producer: Consolidated Biofuels Ltd. (3919) Facil ity 
Name: Consolidated Biofuels Ltd. (80304): North 
American low-free fatty acids (Used Cooking Oil) where 
“cooking” is required; Biodiesel Produced in Canada 

Canada Used Cooking Oil Biodiesel BIOD029 21.34 BDU211L 20.38 6/30/2016 None Biodiesel Consolidated Biofuels 
Ltd (3919)

Consolidated Biofuels 
Ltd (80304)

North American lowfree fatty acids 
(Used Cooking Oil)where “cooking” is 
required; Biodiesel Produced in 
Canada 

None Retired

T1N-1391 Tier 1 2.0

Fuel Producer: Noble Brasil S.A. (4232) Facil ity Name: 
Noble Brasil S/A - NBSA (UNP) (70527). Ethanol 
production from Brazil ian sugarcane juice feedstock, with 
credit for electricity co-product export, and mechanized 
harvesting.

Brazil Sugarcane Ethanol None None ETHS218 46.72 12/20/2016 None Ethanol Noble Brasil SA (4232) Noble Brasil S/A 
NBSA (UNP)(70527)

Ethanol production from Brazil ian 
sugarcane juice feedstock, with credit 
for electricity coproduct export, and 
mechanized harvesting

None Retired

T1N-1393 Tier 1 2.0

Fuel Producer: Usina São Martinho S.A. (3867) Facil ity 
Name: Sao Martinho S/A (70479). Brazil ian sugarcane 
juice-based ethanol, with credit for mechanized 
harvesting.

Brazil Sugarcane Ethanol None None ETHS213 46.80 12/20/2016 None Ethanol Usina São Martinho SA 
(3867)

Sao Martinho S/A 
(70479)

Brazil ian sugarcane juicebased 
ethanol, with credit for mechanized 
harvesting

None Retired

T1N-1062 Tier 1 2.0

Fuel Producer: Noble Brasil S.A. (4232) Facil ity Name: 
NG Bioenergia S/A - Potirendaba (71036). Ethanol 
production from Brazil ian sugarcane Juice feedstock, 
with credit for electricity co-product export, and 
mechanized harvesting.

Brazil Sugarcane Ethanol None None ETHS212 46.83 9/1/2016 None Ethanol Noble Brasil SA (4232) NG Bioenergia S/A 
Potirendaba (71036)

Ethanol production from Brazil ian 
sugarcane Juice feedstock, with credit 
for electricity coproduct export, and 
mechanized harvesting

None Retired

T1R-1093 Tier 1 2.0

Fuel Producer: FutureFuel Chemical Company (4664) 
Facil ity Name: FutureFuel Chemical Company (82612): 
North American Used Cooking Oil (UCO); Biodiesel 
Produced in Arkansas

Arkansas Used Cooking Oil Biodiesel BIOD027 23.81 BDU207L 24.36 6/30/2016 None Biodiesel FutureFuel Chemical 
Company (4664)

FutureFuel Chemical 
Company (82612)

North American Used Cooking Oil 
(UCO)Biodiesel Produced in Arkansas

None Retired

T2N-1161 Tier 2 2.0

Fuel Producer: High Mountain Fuels, LLC (4293) Facil ity 
Name: Altamont Bio-LNG Plant (70526): Tier 2 Method 
2B Pathway; Altamont landfil l gas delivered via pipeline 
to High Mountain Fuels; purified to biomethane and 
liquefied to LNG in California; re-gasified to L-CNG on-
site; fuel dispensed on-site

California Landfil l Gas
Liquefied 

Compressed 
Natural Gas

None None CNGLF246 9.97 6/22/2017 Pathway Details (PDF) Bio-CNG High Mountain Fuels, 
LLC (4293)

Altamont BioLNG 
Plant (70526)

Tier 2 Method 2B Pathway; Altamont 
landfil l gas delivered via pipeline to 
High Mountain Fuels; purified to 
biomethane and liquefied to LNG in 
California; regasified to LCNG onsite; 
fuel dispensed onsite

None Retired

T1R-1124 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: EIF 
KC Landfil l Gas LLC (71155). Kansas City landfil l gas to 
pipeline-quality biomethane, delivered via pipeline, 
l iquefied in CA; transported by trucks; re-gasified and 
compressed to L-CNG in CA

Kansas Landfil l Gas - L-CNG Compressed 
Natural Gas

CNGLF230L 45.31 CNGLF230LR 50.80 9/30/2016 Previous Tier 1 CNG030; 
32.92 Bio-CNG Clean Energy (5481) EIF KC Landfil l Gas 

LLC (71155)

Kansas City landfil l gas to 
pipelinequality biomethane, delivered 
via pipeline, l iquefied in CA; 
transported by trucks; regasified and 
compressed to LCNG in CA

None Retired

T1R-1101 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: 
Westside Gas Producers LLC (71151). Michigan landfil l 
gas to pipeline-quality biomethane; delivered via 
pipeline; l iquefied to LNG in CA

Michigan Landfil l Gas - LNG Liquefied 
Natural Gas

LNGLF200L 48.65 LNGLF200LR 54.14 9/30/2016 Previous Tier 1 LNG025; 
30.12 Bio-LNG Clean Energy (5481)

Westside Gas 
Producers LLC 
(71151)

Michigan landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline; l iquefied to LNG in CA

None Retired

T2N-1163 Tier 2 2.0

Fuel Producer: High Mountain Fuels, LLC (4293) Facil ity 
Name: Altamont Bio-LNG Plant (70526): Tier 2 Method 
2B Pathway; Altamont landfil l gas delivered via pipeline 
to High Mountain Fuels; purified to biomethane and 
liquefied to LNG in California; re-gasified to L-CNG in 
California; fuel delivered to Bay Area by Truck

California Landfil l Gas
Liquefied 

Compressed 
Natural Gas

None None CNGLF247 10.32 6/22/2017 Pathway Details (PDF) Bio-CNG High Mountain Fuels, 
LLC (4293)

Altamont BioLNG 
Plant (70526)

Tier 2 Method 2B Pathway; Altamont 
landfil l gas delivered via pipeline to 
High Mountain Fuels; purified to 
biomethane and liquefied to LNG in 
California; regasified to LCNG in 
California; fuel delivered to Bay Area 
by Truck

None Retired

T1R-1104 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: 
Pinnacle Gas Producers, LLC (71153). Ohio landfil l gas 
to pipeline-quality biomethane; delivered via pipeline; 
l iquefied to LNG in CA

Ohio Landfil l Gas - LNG Liquefied 
Natural Gas

LNGLF201L 44.78 LNGLF201LR 50.27 9/30/2016 Previous Tier 1 LNG020; 
25.5 Bio-LNG Clean Energy (5481)

Pinnacle Gas 
Producers, LLC 
(71153)

Ohio landfil l gas to pipelinequality 
biomethane; delivered via pipeline; 
l iquefied to LNG in CA

None Retired

T1R-1103 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: 
Pinnacle Gas Producers, LLC (71153). Ohio landfil l gas 
to pipeline-quality biomethane, delivered via pipeline, 
l iquefied in CA

Ohio Landfil l Gas - L-CNG Compressed 
Natural Gas

CNGLF224L 50.52 CNGLF224LR 56.01 9/30/2016 Previous Tier 1 CNG023; 
27.62 Bio-CNG Clean Energy (5481)

Pinnacle Gas 
Producers, LLC 
(71153)

Ohio landfil l gas to pipelinequality 
biomethane, delivered via pipeline, 
l iquefied in CA

None Retired

T1R-1106 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: 
CERF Shelby LLC (71163). CERF Shelby landfil l gas to 
pipeline-quality biomethane; delivered via pipeline; 
l iquefied to LNG in CA

Tennessee Landfil l Gas - LNG Liquefied 
Natural Gas

LNGLF202L 54.57 LNGLF202LR 60.06 9/30/2016 Previous Tier 1 LNG028; 
43.83 Bio-LNG Clean Energy (5481) CERF Shelby LLC 

(71163)

CERF Shelby landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline; l iquefied to LNG in CA

None Retired

T2N-1165 Tier 2 2.0

Fuel Producer: High Mountain Fuels, LLC (4293) Facil ity 
Name: Altamont Bio-LNG Plant (70526): Tier 2 Method 
2B Pathway; Altamont landfil l gas delivered via pipeline 
to High Mountain Fuels; purified to biomethane and 
liquefied to LNG in California; re-gasified to L-CNG in 
California; fuel delivered to Southern California by 
Truck 

California Landfil l Gas
Liquefied 

Compressed 
Natural Gas

None None CNGLF248 13.29 6/22/2017 Pathway Details (PDF) Bio-CNG High Mountain Fuels, 
LLC (4293)

Altamont BioLNG 
Plant (70526)

Tier 2 Method 2B Pathway; Altamont 
landfil l gas delivered via pipeline to 
High Mountain Fuels; purified to 
biomethane and liquefied to LNG in 
California; regasified to LCNG in 
California; fuel delivered to Southern 
California by Truck 

None Retired

T1R-1111 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: 
Dallas Clean Energy McCommas Bluff (71009). Texas 
landfil l gas to biomethane, delivered by pipeline, 
l iquefied in Boron CA; re-gasified and compressed to 
CNG

Texas Landfil l Gas - L-CNG Compressed 
Natural Gas

CNGLF227L 48.41 CNGLF227LR 53.90 9/30/2016 Previous Tier 1 CNG017; 
35.11 Bio-CNG Clean Energy (5481)

Dallas Clean Energy 
McCommas Bluff 
(71009)

Texas landfil l gas to biomethane, 
delivered by pipeline, l iquefied in 
Boron CA; regasified and compressed 
to CNG

None Retired

T1R-1109 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: 
Seneca Energy II, LLC (71156).New York landfil l gas to 
pipeline-quality biomethane; delivered via pipeline; 
l iquefied to LNG in CA

New York Landfil l Gas - LNG Liquefied 
Natural Gas

LNGLF203L 53.61 LNGLF203LR 59.10 9/30/2016 Previous Tier 1 LNG023; 
32.03 Bio-LNG Clean Energy (5481) Seneca Energy II, 

LLC (71156)

New York landfil l gas to pipelinequality 
biomethane; delivered via pipeline; 
l iquefied to LNG in CA

None Retired

T1N-1656 Tier 1 2.0

Fuel Producer: Shell Energy North America (6154) 
Facil ity Name: East Texas Renewables (F2942): 
Greenwood Farms landfil l gas (TX) to pipeline-quality 
biomethane; delivered via pipeline to CNG Stations in 
California(Prov isional)

Texas Landfil l Gas Compressed 
Natural Gas None None CNGLF252 38.62 6/27/2017 None Bio-CNG Shell Energy North 

America (6154)
East Texas 
Renewables (F2942)

Greenwood Farms landfil l gas (TX) to 
pipelinequality biomethane; delivered 
via pipeline to CNG Stations in 
California(Provisional)

None Retired

T1N-1383 Tier 1 2.0

Fuel Producer: Applied Natural Gas Fuels, Inc. (6174) 
Facil ity Name: Needle Mountain LNG PLant (95116). 
Texas landfil l gas to pipeline-quality biomethane; 
delivered via pipeline; l iquefied to LNG in Arizona; 
transported by trucks to California.  

Texas Landfil l Gas - L-CNG Compressed 
Natural Gas None None CNGLF222 48.91 9/30/2016 None Bio-CNG Applied Natural Gas 

Fuels, Inc. (6174)
Needle Mountain 
LNG PLant (95116)

Texas landfil l gas to pipelinequality 
biomethane; delivered via pipeline; 
l iquefied to LNG in Arizona; 
transported by trucks to California 

None Retired

T1R-1112 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: 
Dallas Clean Energy McCommas Bluff (71009). Texas 
landfil l gas to biomethane; delivered by pipeline; 
l iquefied in Boron, CA

Texas Landfil l Gas - LNG Liquefied 
Natural Gas

LNGLF204L 45.26 LNGLF204LR 50.75 9/30/2016 Previous Tier 1 LNG018; 
32.99 Bio-LNG Clean Energy (5481)

Dallas Clean Energy 
McCommas Bluff 
(71009)

Texas landfil l gas to biomethane; 
delivered by pipeline; l iquefied in 
Boron, CA

None Retired

T1N-1541 Tier 1 2.0

Fuel Producer: Athens Services (A431) Facil ity Name: La 
Puente (V4048). River Birch landfil l  (Avondale, LA) gas 
to pipeline-quality biomethane; delivered via pipeline to 
La Puente  California and compressed to CNG 
(Provisional)

Louisiana Landfil l Gas Compressed 
Natural Gas

CNGLF239 39.46 CNGLF239R 43.44 2/6/2019 None Bio-CNG Athens Services (A431) La Puente (V4048)

River Birch landfil l  (Avondale, LA) gas 
to pipelinequality biomethane; 
delivered via pipeline to La Puente  
California and compressed to CNG 
(Provisional)

None Retired

T1R-1224 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: 
Montana-Dakota Util ities Bil l ings Regional Landfil l 
(71193). Montana landfil l gas to pipeline-quality 
biomethane, delivered via pipeline, l iquefied in CA; 
transported by trucks; re-gasified and compressed to L-
CNG in CA

Montana Landfil l Gas - L-CNG Compressed 
Natural Gas

CNGLF231L 49.9 CNGLF231LR 55.39 9/30/2016 Previous Tier 1 CNG058; 
51.88 Bio-CNG Clean Energy (5481)

MontanaDakota 
Util ities Bil l ings 
Regional Landfil l 
(71193)

Montana landfil l gas to pipelinequality 
biomethane, delivered via pipeline, 
l iquefied in CA; transported by trucks; 
regasified and compressed to LCNG in 
CA

None Retired

T1R-1115 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: LES 
Renewable NG, LLC - SWACO Facility (71157). Ohio 
landfil l gas to pipeline-quality biomethane; delivered 
via pipeline; l iquefied to LNG in CA

Ohio Landfil l Gas - LNG Liquefied 
Natural Gas

LNGLF205L 61.68 LNGLF205LR 67.17 9/30/2016 Previous Tier 1 LNG022; 
33.19 Bio-LNG Clean Energy (5481)

LES Renewable NG, 
LLC SWACO Facility 
(71157)

Ohio landfil l gas to pipelinequality 
biomethane; delivered via pipeline; 
l iquefied to LNG in CA

None Retired

T1R-1116 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: 
Cedar Hills Landfil l, Bio-Energy, LLC (71109). 
Washington landfil l gas to pipeline-quality biomethane; 
delivered via pipeline; compressed to CNG in CA

Washington Landfil l Gas - CNG Compressed 
Natural Gas CNG009_1 13.67 CNGLF210L 30.90 9/30/2016 None Bio-CNG Clean Energy (5481)

Cedar Hills Landfil l, 
BioEnergy, LLC 
(71109)

Washington landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline; compressed to CNG in CA

None Retired

T1R-1117 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: 
Cedar Hills Landfil l, Bio-Energy, LLC (71109). 
Washington landfil l gas to pipeline-quality biomethane, 
delivered via pipeline, l iquefied in CA; transported by 
trucks; re-gasified and compressed to L-CNG in CA

Washington Landfil l Gas - CNG Compressed 
Natural Gas

CNGLF229L 37.29 CNGLF229LR 42.78 9/30/2016 Previous Tier 1 CNG011; 
20.23 Bio-CNG Clean Energy (5481)

Cedar Hills Landfil l, 
BioEnergy, LLC 
(71109)

Washington landfil l gas to 
pipelinequality biomethane, delivered 
via pipeline, l iquefied in CA; 
transported by trucks; regasified and 
compressed to LCNG in CA

None Retired

T1R-1118 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: 
Cedar Hills Landfil l, Bio-Energy, LLC (71109). 
Washington landfil l gas to pipeline-quality biomethane; 
delivered via pipeline; l iquefied to LNG in CA

Washington Landfil l Gas - LNG Liquefied 
Natural Gas

LNGLF206L 34.72 LNGLF206LR 40.21 9/30/2016 Previous Tier 1 LNG014; 
18.14 Bio-LNG Clean Energy (5481)

Cedar Hills Landfil l, 
BioEnergy, LLC 
(71109)

Washington landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline; l iquefied to LNG in CA

None Retired

T1R-1119 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: 
Complexe Enviro Progressive ltee (71198). Quebec 
landfil l gas to pipeline-quality biomethane, delivered 
via pipeline, l iquefied in CA; transported by trucks; re-
gasified and compressed to L-CNG in CA

Canada Landfil l Gas - CNG Compressed 
Natural Gas

CNGLF211L 38.56 CNGLF211LR 44.05 9/30/2016 Previous Tier 1 CNG049; 
13.96 Bio-CNG Clean Energy (5481)

Complexe Enviro 
Progressive ltee 
(71198)

Quebec landfil l gas to pipelinequality 
biomethane, delivered via pipeline, 
l iquefied in CA; transported by trucks; 
regasified and compressed to LCNG in 
CA

None Retired

T1R-1120 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: 
Complexe Enviro Progressive ltee (71198). Quebec 
landfil l gas to pipeline-quality biomethane; delivered 
via pipeline; compressed to CNG in CA

Canada Landfil l Gas - CNG Compressed 
Natural Gas CNG048 7.36 CNGLF212L 31.96 9/30/2016 None Bio-CNG Clean Energy (5481)

Complexe Enviro 
Progressive ltee 
(71198)

Quebec landfil l gas to pipelinequality 
biomethane; delivered via pipeline; 
compressed to CNG in CA

None Retired

T1R-1121 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: 
Complexe Enviro Progressive ltee (71198). Quebec 
landfil l gas to pipeline-quality biomethane; delivered 
via pipeline; l iquefied to LNG in CA

Canada Landfil l Gas - LNG Liquefied 
Natural Gas

LNGLF207L 37.03 LNGLF207LR 41.44 9/30/2016 Previous Tier 1 LNG033; 
11.84 Bio-LNG Clean Energy (5481)

Complexe Enviro 
Progressive ltee 
(71198)

Quebec landfil l gas to pipelinequality 
biomethane; delivered via pipeline; 
l iquefied to LNG in CA

None Retired

T1N-1540 Tier 1 2.0

Fuel Producer: Athens Services (A431) Facil ity Name: 
Irwindale (V5355). River Birch landfil l  (Avondale, LA) 
gas to pipeline-quality biomethane; delivered via 
pipeline to Irwindale California and compressed to CNG 
(Provisional)

Louisiana Landfil l Gas Compressed 
Natural Gas

CNGLF238 39.73 CNGLF238R 43.72 2/6/2019 None Bio-CNG Athens Services (A431) Irwindale (V5355)

River Birch landfil l  (Avondale, LA) gas 
to pipelinequality biomethane; 
delivered via pipeline to Irwindale 
California and compressed to CNG 
(Provisional)

None Retired

T1R-1100 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: 
Westside Gas Producers LLC (71151). Michigan landfil l 
gas to pipeline-quality biomethane, delivered via 
pipeline, l iquefied in CA; transported by trucks; re 
gasified and compressed to L CNG in CA

Michigan Landfil l Gas - L-CNG Compressed 
Natural Gas

CNGLF223L 51.80 CNGLF223LR 57.29 9/30/2016 Previous Tier 1 CNG032; 
32.24 Bio-CNG Clean Energy (5481)

Westside Gas 
Producers LLC 
(71151)

Michigan landfil l gas to 
pipelinequality biomethane, delivered 
via pipeline, l iquefied in CA; 
transported by trucks; re gasified and 
compressed to L CNG in CA

None Retired

T1R-1125 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: EIF 
KC Landfil l Gas LLC (71155). Kansas City landfil l gas to 
pipeline-quality biomethane; delivered via pipeline; 
l iquefied to LNG in CA

Kansas Landfil l Gas - LNG Liquefied 
Natural Gas

LNGLF209L 48.53 LNGLF209LR 54.02 9/30/2016 Previous Tier 1 LNG024; 
30.8 Bio-LNG Clean Energy (5481) EIF KC Landfil l Gas 

LLC (71155)

Kansas City landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline; l iquefied to LNG in CA

None Retired

T1N-1635 Tier 1 2.0

Fuel Producer: Nardini Agroindustrial Ltda (4229) 
Facil ity Name: Nardini Agroindustrial Ltda (70525): 
Brazil ian sugarcane juice-to-ethanol, with credit for 
surplus cogenerated electricity export, and mechanized 
harvesting.

Brazil Sugarcane Ethanol None None ETHS232 46.88 2/2/2017 None Ethanol Nardini Agroindustrial 
Ltda (4229)

Nardini Agroindustrial 
Ltda (70525)

Brazil ian sugarcane juicetoethanol, 
with credit for surplus cogenerated 
electricity export, and mechanized 
harvesting

None Retired

https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/4293_t2n1161_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/4293_t2n1163_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/4293_t2n1165_cover.pdf


T1N-1480 Tier 1 2.0

Fuel Producer: Copersucar (3702); Facil ity Name: Usina 
São José da Estiva S.A. - Açúcar e Álcool (70431); 
Brazil ian sugarcane juice-to-ethanol, with credit for 
mechanized harvesting.

Brazil Sugarcane Ethanol None None ETHS239 44.53 8/17/2017 None Ethanol Copersucar (3702)
Usina São José da 
Estiva SA Açúcar e 
Álcool (70431)

Brazil ian sugarcane juicetoethanol, 
with credit for mechanized harvesting

None Retired

T1N-1481 Tier 1 2.0

Fuel Producer: Copersucar (3702);  Facil ity Name: Usina 
São José da Estiva S.A. - Açúcar e Álcool (70431); 
Brazil ian sugarcane molasses-to-ethanol, with credit for 
mechanized harvesting and electricity credit.

Brazil Molasses Ethanol ETHM208L 46.14 ETHM237 45.06 8/17/2017 None Ethanol Copersucar (3702)
Usina São José da 
Estiva SA Açúcar e 
Álcool (70431)

Brazil ian sugarcane 
molassestoethanol, with credit for 
mechanized harvesting and electricity 
credit

None Retired

T1N-1139 Tier 1 2.0

Fuel Producer: Raízen Energia S/A (3805) Facil ity 
Name: Barra (70210) - Ethanol production from Brazil ian 
sugarcane by-product molasses feedstock, with credit for 
electricity co-product export, and mechanized 
harvesting.

Brazil Molasses Ethanol None None ETHM214 47.05 6/6/2016 None Ethanol Raízen Energia S/A 
(3805) Barra (70210)

Ethanol production from Brazil ian 
sugarcane byproduct molasses 
feedstock, with credit for electricity 
coproduct export, and mechanized 
harvesting

None Retired

T1R-1178 Tier 1 2.0

Fuel Producer: California Ethanol & Power [CE+P] IV1 
(C088) Facil ity Name: CE+P IV1 (90

‐

08). California 
Sugarcane to ethanol, mechanized harvesting, 
Electricity credit, CNG co-product

California Sugarcane Ethanol ETHS026 54.47 ETHS202L 22.44 3/31/2016 None Ethanol California Ethanol & 
Power [CE+P] IV1 (C088) CE+P IV1 (90

‐

08)
California Sugarcane to ethanol, 
mechanized harvesting, Electricity 
credit, CNG coproduct

None Retired

T1N-1394 Tier 1 2.0

Fuel Producer: Usina Alto Alegre S/A - Açúcar e Álcool 
(5565) Facil ity Name: Unidade Junqueira (71018). 
Brazil ian sugarcane juice-based ethanol, with credit for 
surplus cogenerated electricity exports, and mechanized 
harvesting.

Brazil Sugarcane Ethanol None None ETHS215 47.23 12/20/2016 None Ethanol Usina Alto Alegre S/A 
Açúcar e Álcool (5565)

Unidade Junqueira 
(71018)

Brazil ian sugarcane juicebased 
ethanol, with credit for surplus 
cogenerated electricity exports, and 
mechanized harvesting

None Retired

T1N-1142 Tier 1 2.0

Fuel Producer: Raízen Energia S/A (3805) Facil ity 
Name: Benálcool (70549): Brazil ian sugarcane molasses-
based ethanol pathway, with credit for mechanized 
harvesting

Brazil Molasses Ethanol None None ETHM234 47.63 5/19/2017 None Ethanol Raízen Energia S/A 
(3805) Benálcool (70549)

Brazil ian sugarcane molassesbased 
ethanol pathway, with credit for 
mechanized harvesting

None Retired

T1N-1065 Tier 1 2.0

Fuel Producer: BIOSEV S.A. (3869) Facil ity Name: 
Unidade MB (70568): Brazil ian sugarcane juice-to-
ethanol, with credit for electricity co-product export, and 
mechanized harvesting.

Brazil Sugarcane Ethanol None None ETHS208 47.68 6/6/2016 None Ethanol BIOSEV SA (3869) Unidade MB (70568)
Brazil ian sugarcane juicetoethanol, 
with credit for electricity coproduct 
export, and mechanized harvesting

None Retired

T1N-1189 Tier 1 2.0

Fuel Producer: BUNGE ACUCAR E BIOENERGIA LTDA 
(3858) Facil ity Name: USINA FRUTAL AÇÚCAR E 
ÁLCOOL (70579): Brazil ian sugarcane juice-to-ethanol, 
with credit for electricity co-product export, and 
mechanized harvesting.

Brazil Sugarcane Ethanol None None ETHS206 47.73 6/6/2016 None Ethanol
BUNGE ACUCAR E 
BIOENERGIA LTDA 
(3858)

USINA FRUTAL 
AÇÚCAR E ÁLCOOL 
(70579)

Brazil ian sugarcane juicetoethanol, 
with credit for electricity coproduct 
export, and mechanized harvesting

None Retired

T1N-1145 Tier 1 2.0
Fuel Producer: Raízen Energia S/A (3805) Facil ity 
Name: Junqueira (70553): Brazil ian sugarcane molasses-
to-ethanol, with credit for mechanized harvesting.

Brazil Molasses Ethanol None None ETHM217 47.82 7/8/2016 None Ethanol Raízen Energia S/A 
(3805) Junqueira (70553)

Brazil ian sugarcane 
molassestoethanol, with credit for 
mechanized harvesting

None Retired

T1N-1061 Tier 1 2.0

Fuel Producer: Noble Brasil S.A. (4232) Facil ity Name: 
Unidade Cantaduva (71061): Brazil ian sugarcane juice-
based ethanol, with credit for surplus cogenerated 
electricity export, and mechanized harvesting.

Brazil Sugarcane Ethanol None None ETHS225 47.86 12/20/2016 None Ethanol Noble Brasil SA (4232) Unidade Cantaduva 
(71061)

Brazil ian sugarcane juicebased 
ethanol, with credit for surplus 
cogenerated electricity export, and 
mechanized harvesting

None Retired

T1N-1371 Tier 1 2.0

Fuel Producer: Guarani SA (3890) Facil ity Name: 
Andrade Açúcar e Álcool SA (70451): Brazil ian 
sugarcane juice-based ethanol, with credit for surplus 
cogenerated electricity exports, and mechanized 
harvesting.

Brazil Sugarcane Ethanol None None ETHS226 47.89 12/20/2016 None Ethanol Guarani SA (3890) Andrade Açúcar e 
Álcool SA (70451)

Brazil ian sugarcane juicebased 
ethanol, with credit for surplus 
cogenerated electricity exports, and 
mechanized harvesting

None Retired

T1N-1395 Tier 1 2.0

Fuel Producer: Usina São Martinho S.A. (3867) Facil ity 
Name: Santa Cruz S/A Açúcar e Álcool (70484). 
Brazil ian sugarcane juice-based ethanol, with credit for 
mechanized harvesting.

Brazil Sugarcane Ethanol None None ETHS223 48.22 12/20/2016 None Ethanol Usina São Martinho SA 
(3867)

Santa Cruz S/A 
Açúcar e Álcool 
(70484)

Brazil ian sugarcane juicebased 
ethanol, with credit for mechanized 
harvesting

None Retired

T1N-1463 Tier 1 2.0
Fuel Producer: Tonon Bioenergia SA (4214) Facil ity 
Name: Santa Candida (70500). Brazil ian sugarcane 
juice-to-ethanol, with credit for mechanized harvesting.

Brazil Sugarcane Ethanol None None ETHS224 48.35 12/20/2016 None Ethanol Tonon Bioenergia SA 
(4214)

Santa Candida 
(70500)

Brazil ian sugarcane juicetoethanol, 
with credit for mechanized harvesting

None Retired

T1N-1377 Tier 1 2.0

Fuel Producer: Odebrecht Agroindustrial SA (5580) 
Facil ity Name: Usina Conquista do Pontal S/A (70494): 
Brazil ian sugarcane juice-to-ethanol, with credit for 
surplus cogenerated electricity export, and mechanized 
harvesting.

Brazil Sugarcane Ethanol None None ETHS231 48.39 12/20/2016 None Ethanol Odebrecht Agroindustrial 
SA (5580)

Usina Conquista do 
Pontal S/A (70494)

Brazil ian sugarcane juicetoethanol, 
with credit for surplus cogenerated 
electricity export, and mechanized 
harvesting

None Retired

T1N-1077 Tier 1 2.0

Fuel Producer: BIOSEV S.A. (3869) Facil ity Name: 
Unidade MB (70568): Brazil ian sugarcane molasses-
based ethanol, with credit for electricity co-product 
export, and mechanized harvesting.

Brazil Molasses Ethanol None None ETHM228 48.63 2/15/2017 None Ethanol BIOSEV SA (3869) Unidade MB (70568)

Brazil ian sugarcane molassesbased 
ethanol, with credit for electricity 
coproduct export, and mechanized 
harvesting

None Retired

T1N-1759 Tier 1 2.0

Fuel Producer: Questar Fueling Company (Q500) Facil ity 
Name: River Birch, LLC (Sharing) (K200W): River Birch 
landfil l gas to pipeline-quality biomethane; delivered 
via pipeline to Questar CNG stations in Buttonwillow, 
California (Prov isional)

Louisiana Landfil l Gas Compressed 
Natural Gas

CNGLF245 40.62 CNGLF245R 43.98 2/6/2019 None Bio-CNG Questar Fueling 
Company (Q500)

River Birch, LLC 
(Sharing)(K200W)

River Birch landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline to Questar CNG stations in 
Buttonwillow, California (Provisional)

None Retired

T1R-1108 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: 
Seneca Energy II, LLC (71156).New York landfil l gas to 
pipeline-quality biomethane, delivered via pipeline, 
l iquefied in CA; transported by trucks; re-gasified and 
compressed to L-CNG in CA

New York Landfil l Gas - L-CNG Compressed 
Natural Gas

CNGLF226L 56.21 CNGLF226LR 61.70 9/30/2016 Previous Tier 1 CNG028; 
34.15 Bio-CNG Clean Energy (5481) Seneca Energy II, 

LLC (71156)

New York landfil l gas to pipelinequality 
biomethane, delivered via pipeline, 
l iquefied in CA; transported by trucks; 
regasified and compressed to LCNG in 
CA

None Retired

T1R-1225 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: 
Montana-Dakota Util ities  Bil l ings Regional Landfil l 
(71193). Montana landfil l gas to pipeline-quality 
biomethane; delivered via pipeline; l iquefied to LNG in 
CA

Montana Landfil l Gas - LNG Liquefied 
Natural Gas

LNGLF210L 47.3 LNGLF210LR 52.79 9/30/2016 Previous Tier 1 LNG036; 
49.76 Bio-LNG Clean Energy (5481)

MontanaDakota 
Util ities Bil l ings 
Regional Landfil l 
(71193)

Montana landfil l gas to pipelinequality 
biomethane; delivered via pipeline; 
l iquefied to LNG in CA

None Retired

T1N-1482 Tier 1 2.0
Fuel Producer: Copersucar (3702); Facil ity Name: Usina 
Santa Adélia S.A. (70404); Brazil ian sugarcane juice-to-
ethanol, with credit for mechanized harvesting.

Brazil Sugarcane Ethanol None None ETHS238 46.05 8/17/2017 None Ethanol Copersucar (3702) Usina Santa Adélia 
SA (70404)

Brazil ian sugarcane juicetoethanol, 
with credit for mechanized harvesting

None Retired

T1N-1483 Tier 1 2.0

Fuel Producer: Copersucar (3702); Facil ity Name: Usina 
Santa Adélia S.A. (70404); Brazil ian sugarcane 
molasses-to-ethanol, with credit for mechanized 
harvesting.

Brazil Molasses Ethanol ETHM210L 45.85 ETHM236 47.27 8/17/2017 None Ethanol Copersucar (3702) Usina Santa Adélia 
SA (70404)

Brazil ian sugarcane 
molassestoethanol, with credit for 
mechanized harvesting

None Retired

T1N-1459 Tier 1 2.0

Fuel Producer: Usina Delta SA (3852) Facil ity Name: 
Usina Delta S/A Unidade Delta (70367). Ethanol 
production from Brazil ian sugarcane by-product molasses 
feedstock, with credit for electricity co-product export, 
and mechanized harvesting.

Brazil Sugarcane Ethanol None None ETHS220 49.69 12/20/2016 None Ethanol Usina Delta SA (3852)
Usina Delta S/A 
Unidade Delta 
(70367)

Ethanol production from Brazil ian 
sugarcane byproduct molasses 
feedstock, with credit for electricity 
coproduct export, and mechanized 
harvesting

None Retired

T1N-1616 Tier 1 2.0

Fuel Producer: Usina de Açúcar Santa Terezinha Ltda. 
(3921) Facil ity Name: Usina de Açúcar Santa Terezinha - 
Unidade Tapejara (70464): Brazil ian sugarcane 
molasses-based ethanol, with credit for mechanized 
harvesting, and export of surplus cogenerated electricity.

Brazil Molasses Ethanol None None ETHM224 52.78 12/20/2016 None Ethanol Usina de Açúcar Santa 
Terezinha Ltda (3921)

Usina de Açúcar 
Santa Terezinha 
Unidade Tapejara 
(70464)

Brazil ian sugarcane molassesbased 
ethanol, with credit for mechanized 
harvesting, and export of surplus 
cogenerated electricity

None Retired

T1N-1462 Tier 1 2.0
Fuel Producer: Tonon Bioenergia SA (4214) Facil ity 
Name: Vista Alegre (70499): Brazil ian sugarcane juice-to
ethanol, with credit for mechanized harvesting.

Brazil Sugarcane Ethanol None None ETHS230 53.40 12/20/2016 None Ethanol Tonon Bioenergia SA 
(4214) Vista Alegre (70499) Brazil ian sugarcane juicetoethanol, 

with credit for mechanized harvesting
None Retired

T1R-1516 Tier 1 2.0

Fuel Producer: GFP Ethanol, LLC dba Calgren 
Renewable Fuels (7354) Facil ity Name: GFP Ethanol, 
LLC dba Calgren Renewable Fuels (70317). California 
Corn, California Ethanol, Dry Mill, WDGS, 100% Landfil l 
Gas, With Lime Use in Ferti l izer

California Corn Ethanol ETHC123 60.74 ETHC269L 53.49 3/31/2016 None Ethanol
GFP Ethanol, LLC dba 
Calgren Renewable 
Fuels (7354)

GFP Ethanol, LLC 
dba Calgren 
Renewable Fuels 
(70317)

California Corn, California Ethanol, Dry 
Mill, WDGS, 100% Landfil l Gas, With 
Lime Use in Ferti l izer

None Retired

T1R-1258 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: 
Ehrenberg LNG (C0660). North American Natural Gas 
pipelined to Ehrenberg (AZ) for l iquefaction, then 
transported by truck to CA

Arizona North American NG - 
LNG

Liquefied 
Natural Gas LNG010 76.25 LNGF200L 86.22 9/30/2016 None Fossil LNG Clean Energy (5481) Ehrenberg LNG 

(C0660)

North American Natural Gas pipelined 
to Ehrenberg (AZ)for l iquefaction, then 
transported by truck to CA

None Retired

T1N-1614 Tier 1 2.0

Fuel Producer: Usina de Açúcar Santa Terezinha Ltda. 
(3921) Facil ity Name: Usina de Açúcar Santa Terezinha - 
Unidade Terra Rica (71032): Brazil ian sugarcane juice-
based ethanol, with credit for mechanized harvesting, 
and surplus cogenerated electricity exports.

Brazil Sugarcane Ethanol None None ETHS228 53.69 12/20/2016 None Ethanol Usina de Açúcar Santa 
Terezinha Ltda (3921)

Usina de Açúcar 
Santa Terezinha 
Unidade Terra Rica 
(71032)

Brazil ian sugarcane juicebased 
ethanol, with credit for mechanized 
harvesting, and surplus cogenerated 
electricity exports

None Retired

T1R-1264 Tier 1 2.0

Fuel Producer: Copersucar (3702) Facil ity Name: Cocal - 
Comércio Indústria Canaã Açucar e Alcool Ltda. 
(70419). Brazil ian sugarcane by-product molasses-based 
ethanol with average production processes, with credit 
for electricity cogeneration and surplus export, and 
mechanization

Brazil Molasses Ethanol ETHM013 67.64 ETHM209L 46.04 3/31/2016 None Ethanol Copersucar (3702)

Cocal Comércio 
Indústria Canaã 
Açucar e Alcool Ltda 
(70419)

Brazil ian sugarcane byproduct 
molassesbased ethanol with average 
production processes, with credit for 
electricity cogeneration and surplus 
export, and mechanization

None Retired

T1N-1607 Tier 1 2.0

Fuel Producer: Usina de Açúcar Santa Terezinha Ltda. 
(3921) Facil ity Name: Usina de Açúcar Santa Terezinha - 
Unidade de Ivaté (71030): Brazil ian sugarcane molasses-
to-ethanol, with credit for mechanized harvesting.

Brazil Molasses Ethanol None None ETHM222 54.37 12/20/2016 None Ethanol Usina de Açúcar Santa 
Terezinha Ltda (3921)

Usina de Açúcar 
Santa Terezinha 
Unidade de Ivaté 
(71030)

Brazil ian sugarcane 
molassestoethanol, with credit for 
mechanized harvesting

None Retired

T1R-1280 Tier 1 2.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877) Facil ity Name: Blue Skies Energy (71132). 
Michigan Landfil l gas to pipeline-quality biomethane, 
delivered to Topock, AZ via pipeline for l iquefaction; 
transported by truck to CA 

Michigan Landfil l Gas - LNG Liquefied 
Natural Gas LNG017 24.90 LNGLF211L 55.38 9/30/2016 None Bio-LNG

Element Markets 
Renewable Energy, LLC 
(5877)

Blue Skies Energy 
(71132)

Michigan Landfil l gas to 
pipelinequality biomethane, delivered 
to Topock, AZ via pipeline for 
l iquefaction; transported by truck to CA 

None Retired

T1R-1329 Tier 1 2.0

Fuel Producer: Applied Natural Gas Fuels, Inc. (6174) 
Facil ity Name: McCarty Road LFG Recovery Facil ity 
(71135). Texas landfil l gas to pipeline-quality 
biomethane, delivered via pipeline, l iquefied in AZ; 
transported by trucks to California; re gasified and 
compressed to L CNG in CA

Texas Landfil l Gas - L-CNG Compressed 
Natural Gas CNG034 27.85 CNGLF234L 57.58 9/30/2016 None Bio-CNG Applied Natural Gas 

Fuels, Inc. (6174)

McCarty Road LFG 
Recovery Facil ity 
(71135)

Texas landfil l gas to pipelinequality 
biomethane, delivered via pipeline, 
l iquefied in AZ; transported by trucks to 
California; re gasified and compressed 
to L CNG in CA

None Retired

T1R-1282 Tier 1 2.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877) Facil ity Name: Blue Skies Energy (71132). 
Michigan Landfil l gas to pipeline-quality biomethane, 
delivered to California via pipeline for l iquefaction

Michigan Landfil l Gas - LNG Liquefied 
Natural Gas LNG019 21.68 LNGLF212L 44.25 9/30/2016 None Bio-LNG

Element Markets 
Renewable Energy, LLC 
(5877)

Blue Skies Energy 
(71132)

Michigan Landfil l gas to 
pipelinequality biomethane, delivered 
to California via pipeline for 
l iquefaction

None Retired

T1R-1105 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: 
CERF Shelby LLC (71163). CERF Shelby landfil l gas to 
pipeline-quality biomethane, delivered via pipeline, 
l iquefied in CA; transported by trucks; re gasified and 
compressed to L CNG in CA

Tennessee Landfil l Gas - L-CNG Compressed 
Natural Gas

CNGLF225L 57.72 CNGLF225LR 63.21 9/30/2016 Previous Tier 1 CNG035; 
45.95 Bio-CNG Clean Energy (5481) CERF Shelby LLC 

(71163)

CERF Shelby landfil l gas to 
pipelinequality biomethane, delivered 
via pipeline, l iquefied in CA; 
transported by trucks; re gasified and 
compressed to L CNG in CA

None Retired

T2N-1099 Tier 2 2.0

Fuel Producer: AltEn, LLC (6269) Facil ity Name: AltEn 
(70131): Midwest spent corn and sorghum seeds to 
produce ethanol, using grid electricity, natural gas, and 
biogas. (Provisional)

Nebraska Spent Corn and 
Sorghum Seeds Ethanol None None ETHCSS200 59.29 12/26/2016 Application Package Ethanol AltEn, LLC (6269) AltEn (70131)

Midwest spent corn and sorghum seeds 
to produce ethanol, using grid 
electricity, natural gas, and 
biogas(Provisional)

None Retired

T1R-1305 Tier 1 2.0

Fuel Producer: Copersucar (3702) Facil ity Name: 
Pioneiros Bioenergia S.A. (70430). Brazil ian sugarcane 
by-product molasses-based ethanol with average 
production processes, with credit for electricity 
cogeneration and surplus export, and mechanization

Brazil Molasses Ethanol ETHM017 58.48 ETHM211L 45.01 3/31/2016 None Ethanol Copersucar (3702) Pioneiros Bioenergia 
SA (70430)

Brazil ian sugarcane byproduct 
molassesbased ethanol with average 
production processes, with credit for 
electricity cogeneration and surplus 
export, and mechanization

None Retired

T1R-1318 Tier 1 2.0

Fuel Producer: San Diego Metropolitan Transit Center 
(S304) Facil ity Name: RiverBirch LLC (K2000). Louisiana 
landfil l gas to pipeline-quality biomethane; delivered 
via pipeline; compressed to CNG in CA (Provisional)

Louisiana Landfil l Gas - CNG Compressed 
Natural Gas

CNGLF215L 37.23 CNGLF215LR 43.06 2/6/2019 None Bio-CNG San Diego Metropolitan 
Transit Center (S304)

RiverBirch LLC 
(K2000)

Louisiana landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline; compressed to CNG in CA 
(Provisional)

None Retired

T1R-1319 Tier 1 2.0

Fuel Producer: San Diego Metropolitan Transit Center 
(S304) Facil ity Name: McCarty Road Landfil l (L9416). 
Texas landfil l gas to pipeline-quality biomethane, 
delivered via pipeline, compressed to CNG in CA

Texas Landfil l Gas - CNG Compressed 
Natural Gas CNG042 19.82 CNGLF216L 38.02 9/30/2016 None Bio-CNG San Diego Metropolitan 

Transit Center (S304)
McCarty Road Landfil l 
(L9416)

Texas landfil l gas to pipelinequality 
biomethane, delivered via pipeline, 
compressed to CNG in CA

None Retired

T1R-1110 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: 
Dallas Clean Energy McCommas Bluff (71009). Texas 
landfil l gas to biomethane; delivered by pipeline; 
compressed in CA

Texas Landfil l Gas Compressed 
Natural Gas CNG016 28.42 CNGLF208L 41.35 9/30/2016 None Bio-CNG Clean Energy (5481)

Dallas Clean Energy 
McCommas Bluff 
(71009)

Texas landfil l gas to biomethane; 
delivered by pipeline; compressed in 
CA

None Retired

T1R-1322 Tier 1 2.0

Fuel Producer: San Diego Metropolitan Transit Center 
(S304) Facil ity Name: BFI Usine de Triage Lachenaie 
Ltd (C3779). Quebec, Canada landfil l gas to pipeline-
quality biomethane; delivered via pipeline; compressed 
to CNG in CA

Canada Landfil l Gas - CNG Compressed 
Natural Gas CNG045 7.04 CNGLF218L 32.27 9/30/2016 None Bio-CNG San Diego Metropolitan 

Transit Center (S304)

BFI Usine de Triage 
Lachenaie Ltd 
(C3779)

Quebec, Canada landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline; compressed to CNG in CA

None Retired

T1R-1324 Tier 1 2.0

Fuel Producer: San Diego Metropolitan Transit Center 
(S304) Facil ity Name: Cedar Hills Landfil l, LLC (71136). 
Washington landfil l gas to pipeline-quality biomethane; 
delivered via pipeline; compressed to CNG in CA

California Landfil l Gas - CNG Compressed 
Natural Gas CNG010 13.36 CNGLF219L 30.50 9/30/2016 None Bio-CNG San Diego Metropolitan 

Transit Center (S304)
Cedar Hills Landfil l, 
LLC (71136)

Washington landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline; compressed to CNG in CA

None Retired

T1R-1326 Tier 1 2.0

Fuel Producer: Applied Natural Gas Fuels, Inc. (6174) 
Facil ity Name: Needle Mountain LNG PLant (95116). 
North American NG, delivered via pipeline; l iquefied in 
Topock, AZ; delivered via truck to CA

Arizona North American NG - 
LNG

Liquefied 
Natural Gas

LNG011_1 76.48 LNGF201L 87.73 9/30/2016 None Fossil LNG Applied Natural Gas 
Fuels, Inc. (6174)

Needle Mountain 
LNG PLant (95116)

North American NG, delivered via 
pipeline; l iquefied in Topock, AZ; 
delivered via truck to CA

None Retired

T1R-1327 Tier 1 2.0

Fuel Producer: Applied Natural Gas Fuels, Inc. (6174) 
Facil ity Name: Needle Mountain LNG PLant (95116). 
North American NG, delivered via pipeline; l iquefied in 
Topock, AZ; delivered via truck; re-gasified and 
compressed to L-CNG in CA

Arizona North American NG - 
L-CNG

Compressed 
Natural Gas

CNG015 76.87 CNGF202L 90.33 9/30/2016 None Fossil CNG Applied Natural Gas 
Fuels, Inc. (6174)

Needle Mountain 
LNG PLant (95116)

North American NG, delivered via 
pipeline; l iquefied in Topock, AZ; 
delivered via truck; regasified and 
compressed to LCNG in CA

None Retired

T1R-1328 Tier 1 2.0

Fuel Producer: Applied Natural Gas Fuels, Inc. (6174) 
Facil ity Name: McCarty Road LFG Recovery Facil ity 
(71135). Texas landfil l gas to pipeline-quality 
biomethane; delivered via pipeline; l iquefied to LNG in 
AZ; transported by trucks to CA

Texas Landfil l Gas - LNG Liquefied 
Natural Gas LNG027 27.45 LNGLF213L 55.05 9/30/2016 None Bio-LNG Applied Natural Gas 

Fuels, Inc. (6174)

McCarty Road LFG 
Recovery Facil ity 
(71135)

Texas landfil l gas to pipelinequality 
biomethane; delivered via pipeline; 
l iquefied to LNG in AZ; transported by 
trucks to CA

None Retired

T1R-1333 Tier 1 2.0

Fuel Producer: Applied Natural Gas Fuels, Inc. (6174) 
Facil ity Name: Fresh Kills Landfil l (71203). New York 
landfil l gas to pipeline-quality biomethane, delivered 
via pipeline, l iquefied in Arizona; transported by trucks to 
California; re-gasified and compressed to L-CNG in CA

New York Landfil l Gas - L-CNG Compressed 
Natural Gas CNG046 32.24 CNGLF236L 59.34 9/30/2016 None Bio-CNG Applied Natural Gas 

Fuels, Inc. (6174)
Fresh Kills Landfil l 
(71203)

New York landfil l gas to pipelinequality 
biomethane, delivered via pipeline, 
l iquefied in Arizona; transported by 
trucks to California; regasified and 
compressed to LCNG in CA

None Retired

T1R-1330 Tier 1 2.0

Fuel Producer: Applied Natural Gas Fuels, Inc. (6174) 
Facil ity Name: Fort Bend Landfil l Recovery (71139). 
North American Landfil l Gas to pipeline-quality 
biomethane; delivered via pipeline; l iquefied to LNG in 
Arizona and transport to CA

Arizona Landfil l Gas - LNG Liquefied 
Natural Gas LNG012_1 40.91 LNGLF214L 76.61 9/30/2016 None Bio-LNG Applied Natural Gas 

Fuels, Inc. (6174)
Fort Bend Landfil l 
Recovery (71139)

North American Landfil l Gas to 
pipelinequality biomethane; delivered 
via pipeline; l iquefied to LNG in 
Arizona and transport to CA

None Retired

T1R-1281 Tier 1 2.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877) Facil ity Name: Blue Skies Energy (71132). 
Michigan Landfil l gas to pipeline-quality biomethane, 
delivered to Topock, AZ via pipeline for l iquefaction; 
transported by truck to CA; re-gasified and compressed to 
L-CNG

Michigan Landfil l Gas - L-CNG Compressed 
Natural Gas CNG014 25.30 CNGLF232L 59.36 9/30/2016 None Bio-CNG

Element Markets 
Renewable Energy, LLC 
(5877)

Blue Skies Energy 
(71132)

Michigan Landfil l gas to 
pipelinequality biomethane, delivered 
to Topock, AZ via pipeline for 
l iquefaction; transported by truck to CA; 
regasified and compressed to LCNG

None Retired

T1R-1332 Tier 1 2.0

Fuel Producer: Applied Natural Gas Fuels, Inc. (6174) 
Facil ity Name: Fresh Kills Landfil l (71203). New York 
landfil l gas to pipeline-quality biomethane; delivered 
via pipeline; l iquefied to LNG in Arizona; transported by 
trucks to CA

New York Landfil l Gas - LNG Liquefied 
Natural Gas LNG032 31.84 LNGLF215L 56.74 9/30/2016 None Bio-LNG Applied Natural Gas 

Fuels, Inc. (6174)
Fresh Kills Landfil l 
(71203)

New York landfil l gas to pipelinequality 
biomethane; delivered via pipeline; 
l iquefied to LNG in Arizona; 
transported by trucks to CA

None Retired

T1R-1114 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: LES 
Renewable NG, LLC - SWACO Facility (71157). Ohio 
landfil l gas to pipeline-quality biomethane, delivered 
via pipeline, l iquefied in CA; transported by trucks; re-
gasified and compressed to L-CNG in CA

Ohio Landfil l Gas - L-CNG Compressed 
Natural Gas

CNGLF228L 64.28 CNGLF228LR 71.31 9/30/2016 Previous Tier 1 CNG026; 
35.31 Bio-CNG Clean Energy (5481)

LES Renewable NG, 
LLC SWACO Facility 
(71157)

Ohio landfil l gas to pipelinequality 
biomethane, delivered via pipeline, 
l iquefied in CA; transported by trucks; 
regasified and compressed to LCNG in 
CA

None Retired

T1R-1359 Tier 1 2.0

Fuel Producer: SunLine Transit Agency (S317) Facil ity 
Name: Sunline Transit (H2505). Quebec, Canada 
landfil l gas to pipeline-quality biomethane; delivered 
via pipeline; compressed to CNG in CA

Canada Landfil l Gas - CNG Compressed 
Natural Gas CNG050 6.28 CNGLF220L 31.17 9/30/2016 None Bio-CNG SunLine Transit Agency 

(S317)
Sunline Transit 
(H2505)

Quebec, Canada landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline; compressed to CNG in CA

None Retired

T1R-1364 Tier 1 2.0

Fuel Producer: Universal Biofuels Private, Ltd (6213) 
Facil ity Name: Universal Biofuels Private, Ltd (82702): 
Indian sourced high energy rendered tallow; Biodiesel 
Produced in Andhra Pradesh, India; biomass (rice husks); 
grid and backup diesel generator electricity

Biodiesel Tallow Biodiesel BIOD039 57.84 BDT207L 37.97 12/20/2016 None Biodiesel Universal Biofuels 
Private, Ltd (6213)

Universal Biofuels 
Private, Ltd (82702)

Indian sourced high energy rendered 
tallow; Biodiesel Produced in Andhra 
Pradesh, India; biomass (rice husks)grid 
and backup diesel generator electricity

None Retired

T1R-1365 Tier 1 2.0

Fuel Producer: Universal Biofuels Private, Ltd (6213) 
Facil ity Name: Universal Biofuels Private, Ltd (82702): 
Used Cooking Oil sourced world-wide where “cooking” is 
required; Biodiesel Produced in Andhra Pradesh, India; 
biomass (rice husks); grid and backup diesel generator 
electricity

Biodiesel UCO Biodiesel BIOD040 24.45 BDU212L 26.07 12/20/2016 None Biodiesel Universal Biofuels 
Private, Ltd (6213)

Universal Biofuels 
Private, Ltd (82702)

Used Cooking Oil sourced worldwide 
where “cooking” is required; Biodiesel 
Produced in Andhra Pradesh, India; 
biomass (rice husks)grid and backup 
diesel generator electricity

None Retired

https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/alten-etoh-121916.pdf


T1R-1396 Tier 1 2.0

Fuel Producer: GHI Energy, LLC (6156) Facil ity Name: 
Fort Bend Power Producers (shared facil ity) (7113s). 
Texas landfil l gas to pipeline-quality biomethane, 
delivered via pipeline, compressed to CNG in CA

Texas Landfil l Gas - CNG Compressed 
Natural Gas CNG043 24.49 CNGLF221L 38.02 9/30/2016 None Bio-CNG GHI Energy, LLC (6156)

Fort Bend Power 
Producers(shared 
facil ity)(7113s)

Texas landfil l gas to pipelinequality 
biomethane, delivered via pipeline, 
compressed to CNG in CA

None Retired

T2R-1044 Tier 2 2.0
Fuel Producer: Trestle Energy LLC (T315) Facil ity Name: 
Golden Grain Energy, LLC (shared facil ity) (7069S). 
Midwest, Corn Ethanol, Dry Mill, 100% DDGS, NG

Iowa Corn Ethanol ETHC116 70.65 ETHC273L 59.60 3/31/2016 None Ethanol Trestle Energy LLC 
(T315)

Golden Grain Energy, 
LLC(shared 
facil ity)(7069S)

Midwest, Corn Ethanol, Dry Mill, 100% 
DDGS, NG

None Retired

T2R-1047 Tier 2 2.0

Fuel Producer: Poet DSM Project Liberty LLC (6232) 
Facil ity Name: Poet DSM Project Liberty LLC (71164). 
Corn Stover residue-based cellulosic ethanol with surplus 
steam and biogas export co-product credits

Iowa Corn Stover Ethanol ETHB004 21.58 ETHCS201L 21.58 3/31/2016 None Ethanol - Cellulosic Poet DSM Project 
Liberty LLC (6232)

Poet DSM Project 
Liberty LLC (71164)

Corn Stover residuebased cellulosic 
ethanol with surplus steam and biogas 
export coproduct credits

None Retired

T2R-1015 Tier 2 2.0

Fuel Producer: Abengoa Bioenergia Agroindustria Ltda 
(3924) Facil ity Name: Abengoa - São Luiz (70473). 
Brazil ian sugarcane by-product molasses-based ethanol, 
with credit for electricity co-product export, and 
mechanized harvesting

Brazil Molasses Ethanol ETHM010 54.92 ETHM213L 42.06 3/31/2016 None Ethanol
Abengoa Bioenergia 
Agroindustria Ltda 
(3924)

Abengoa São Luiz 
(70473)

Brazil ian sugarcane byproduct 
molassesbased ethanol, with credit for 
electricity coproduct export, and 
mechanized harvesting

None Retired

T2R-1033 Tier 2 2.0
Fuel Producer: LytEn (L700) Facil ity Name: LytEn 
(K4933).  Landfil l gas to hydrogen production via 
cracking of methane and transport by tube trailer

California Landfil l Gas Hydrogen HYGN010 -32.36 HYGLF200L -5.28 9/30/2016 None Hydrogen LytEn (L700) LytEn (K4933)
 Landfil l gas to hydrogen production 
via cracking of methane and transport 
by tube trailer

None Retired

T2R-1034 Tier 2 2.0
Fuel Producer: LytEn (L700) Facil ity Name: LytEn 
(K4933). North American fossil NG and landfil l gas to on-
site hydrogen production via cracking of methane

California Fossil NG & Landfil l 
Gas Hydrogen HYGN007 15.29 HYGFLF200L 40.36 9/30/2016 None Hydrogen LytEn (L700) LytEn (K4933)

North American fossil NG and landfil l 
gas to onsite hydrogen production via 
cracking of methane

None Retired

T2R-1035 Tier 2 2.0
Fuel Producer: LytEn (L700) Facil ity Name: LytEn 
(K4933). Landfil l gas to on-site hydrogen production via 
cracking of methane

California Landfil l Gas Hydrogen HYGN008 -46.91 HYGLF201L -12.65 9/30/2016 None Hydrogen LytEn (L700) LytEn (K4933) Landfil l gas to onsite hydrogen 
production via cracking of methane

None Retired

T2R-1036 Tier 2 2.0

Fuel Producer: LytEn (L700) Facil ity Name: LytEn 
(K4933). North American fossil NG and landfil l gas  to 
hydrogen production via cracking of methane and 
transport by tube trailer

California Fossil NG & Landfil l 
Gas Hydrogen HYGN009 29.84 HYGFLF201L 47.73 9/30/2016 None Hydrogen LytEn (L700) LytEn (K4933)

North American fossil NG and landfil l 
gas  to hydrogen production via 
cracking of methane and transport by 
tube trailer

None Retired

T2R-1038 Tier 2 2.0

Fuel Producer: California Ethanol & Power [CE+P] IV1 
(C088) Facil ity Name: CE+P IV1 (90

‐

08). Sweet 
Sorghum to ethanol, mechanized harvesting, Electricity 
credit, CNG co-product

California Sorghum Ethanol ETHG022 39.00 ETHG213L 30.63 3/31/2016 None Ethanol California Ethanol & 
Power [CE+P] IV1 (C088) CE+P IV1 (90

‐

08)
Sweet Sorghum to ethanol, 
mechanized harvesting, Electricity 
credit, CNG coproduct

None Retired

T2R-1039 Tier 2 2.0

Fuel Producer: Biocom Energia (6099) Facil ity Name: 
Biocom Energia (81607): Spain sourced low-free fatty 
acids (Used Cooking Oil) where “cooking” is required; 
Biodiesel Produced in Spain 

Spain Used Cooking Oil 
(Spain) Biodiesel BIOD036 20.74 BDU208L 22.17 6/30/2016 None Biodiesel Biocom Energia (6099) Biocom Energia 

(81607)

Spain sourced lowfree fatty acids (Used 
Cooking Oil)where “cooking” is 
required; Biodiesel Produced in Spain 

None Retired

T2R-1040 Tier 2 2.0

Fuel Producer: Biocom Energia (6099) Facil ity Name: 
Biocom Energia (81607): European sourced low-free 
fatty acids (Used Cooking Oil) where “cooking” is 
required; Biodiesel Produced in Spain 

Spain Used Cooking Oil 
(Europe) Biodiesel BIOD037 21.17 BDU209L 21.77 6/30/2016 None Biodiesel Biocom Energia (6099) Biocom Energia 

(81607)

European sourced lowfree fatty acids 
(Used Cooking Oil)where “cooking” is 
required; Biodiesel Produced in Spain 

None Retired

T2R-1041 Tier 2 2.0

Fuel Producer: Biocom Energia (6099) Facil ity Name: 
Biocom Energia (81607): Low-free fatty acids (Used 
Cooking Oil) sourced from Rest of the World where 
“cooking” is required;  Biodiesel Produced in Spain 

Spain Used Cooking Oil 
(Global) Biodiesel BIOD038 26.03 BDU210L 26.83 6/30/2016 None Biodiesel Biocom Energia (6099) Biocom Energia 

(81607)

Lowfree fatty acids (Used Cooking 
Oil)sourced from Rest of the World 
where “cooking” is required;  Biodiesel 
Produced in Spain 

None Retired

T2R-1043 Tier 2 2.0

Fuel Producer: Fulcrum Sierra BioFuels, LLC (F197) 
Facil ity Name: Fulcrum Sierra BioFuels, LLC (P3600). 
Fisher-Tropsch (FT) Diesel via Gasification and FT 
Synthesis of Municipal Solid Waste (MSW)

Nevada Municipal Solid 
Waste (MSW)

Fischer-Tropsch 
Diesel (FTD) FTD001 37.47 FTDMW200L 14.78 9/30/2016 None FT Diesel Fulcrum Sierra BioFuels, 

LLC (F197)

Fulcrum Sierra 
BioFuels, LLC 
(P3600)

FisherTropsch (FT)Diesel via 
Gasification and FT Synthesis of 
Municipal Solid Waste (MSW)

None Retired

T2R-1077 Tier 2 2.0

Fuel Producer: Abengoa Bioenergy Biomass of Kansas 
(6254) Facil ity Name: Abengoa Bioenergy Biomass of 
Kansas, LLC (71183). Wheat Straw residue-based 
cellulosic ethanol with electricity co-product credit

Kansas Wheat Straw Ethanol ETHB003 23.36 ETHWS200L 24.20 3/31/2016 None Ethanol - Cellulosic
Abengoa Bioenergy 
Biomass of Kansas 
(6254)

Abengoa Bioenergy 
Biomass of Kansas, 
LLC (71183)

Wheat Straw residuebased cellulosic 
ethanol with electricity coproduct credit

None Retired

T2R-1011 Tier 2 2.0

Fuel Producer: Abengoa Bioenergy Biomass of Kansas 
(6254) Facil ity Name: Abengoa Bioenergy Biomass of 
Kansas, LLC (71183). Corn Stover residue-based 
cellulosic ethanol with electricity co-product credit

Brazil Corn Stover Ethanol ETHB002 29.52 ETHCS200L 32.82 3/31/2016 None Ethanol - Cellulosic
Abengoa Bioenergy 
Biomass of Kansas 
(6254)

Abengoa Bioenergy 
Biomass of Kansas, 
LLC (71183)

Corn Stover residuebased cellulosic 
ethanol with electricity coproduct credit

None Retired

T2R-1068 Tier 2 2.0

Fuel Producer: Ensyn Technologies Inc. (6179) Facil ity 
Name: Ensyn Ontario Facil ity (82219). Renewable 
gasoline from forest residues via pyrolysis and co-
processing of bio oil. Bio oil transport by rail to CA

Canada Pyrolysis Oil from 
Forest Residue

Renewable 
Gasoline RNWG001 20.12 RGFRP200L 21.17 9/30/2016 None Renewable Gasoline Ensyn Technologies Inc 

(6179)
Ensyn Ontario Facil ity 
(82219)

Renewable gasoline from forest 
residues via pyrolysis and coprocessing 
of bio Oil;Bio oil transport by rail to CA

None Retired

T2R-1069 Tier 2 2.0

Fuel Producer: Ensyn Technologies Inc. (6179) Facil ity 
Name: Ensyn Ontario Facil ity (82219). Renewable 
gasoline from forest residues via pyrolysis and co-
processing of bio oil. Bio oil transport by truck to CA

Canada Pyrolysis Oil from 
Forest Residue

Renewable 
Gasoline RNWG002 25.03 RGFRP201L 26.08 9/30/2016 None Renewable Gasoline Ensyn Technologies Inc 

(6179)
Ensyn Ontario Facil ity 
(82219)

Renewable gasoline from forest 
residues via pyrolysis and coprocessing 
of bio Oil;Bio oil transport by truck to 
CA

None Retired

T2R-1070 Tier 2 2.0

Fuel Producer: Ensyn Technologies Inc. (6179) Facil ity 
Name: Ensyn Ontario Facil ity (82219). Renewable diesel 
from forest residues via pyrolysis and co-processing of bio 
oil. Bio oil transport by rail to CA

Canada Pyrolysis Oil from 
Forest Residue Biodiesel RNWD028 21.67 RDFRP200L 22.42 9/30/2016 None Renewable Diesel Ensyn Technologies Inc 

(6179)
Ensyn Ontario Facil ity 
(82219)

Renewable diesel from forest residues 
via pyrolysis and coprocessing of bio 
Oil;Bio oil transport by rail to CA

None Retired

T2R-1071 Tier 2 2.0

Fuel Producer: Ensyn Technologies Inc. (6179) Facil ity 
Name: Ensyn Ontario Facil ity (82219). Renewbale diesel 
from forest residues via pyrolysis and co-processing of bio 
oil. Bio oil transport by truck to CA

Canada Pyrolysis Oil from 
Forest Residue

Renewable 
Diesel

RNWD029 25.58 RDFRP201L 27.33 9/30/2016 None Renewable Diesel Ensyn Technologies Inc 
(6179)

Ensyn Ontario Facil ity 
(82219)

Renewbale diesel from forest residues 
via pyrolysis and coprocessing of bio 
Oil;Bio oil transport by truck to CA

None Retired

T2R-1050 Tier 2 2.0

Fuel Producer: GranBio Investimentos S.A (6260) 
Facil ity Name: Bioflex AgroIndustrial SA (71192). 
Brazil ian sugarcane straw residue-based cellulosic 
ethanol, with credit for electricity cogeneration and 
surplus export

Brazil Sugarcane Straw Ethanol ETHB001 6.98 ETHSS200L 33.82 3/31/2016 None Ethanol - Cellulosic GranBio Investimentos 
S.A (6260)

Bioflex AgroIndustrial 
SA (71192)

Brazil ian sugarcane straw residuebased 
cellulosic ethanol, with credit for 
electricity cogeneration and surplus 
export

None Retired

T2R-1080 Tier 2 2.0
Fuel Producer: Alameda-Contra Costa Transit District 
(A149) Facil ity Name: Division 2 (F1600).  Hydrogen 
production via electrolysis using solar electricity

California Solar Elericity via 
Electrolysis Hydrogen HYGN006 0.00 HYGE200L 0.00 9/30/2016 None Hydrogen AlamedaContra Costa 

Transit District (A149) Division 2 (F1600)  Hydrogen production via electrolysis 
using solar electricity

None Retired

T1R-1193 Tier 1 2.0
Fuel Producer: Green Plains Hereford LLC (6327) 
Facil ity Name: Green Plains Hereford LLC (70534). 
Midwest, Corn Ethanol, Dry Mill, NG

Texas Corn Ethanol ETHC072 78.90 ETHC248L 67.60 3/31/2016 None Ethanol Green Plains Hereford 
LLC (6327)

Green Plains Hereford 
LLC (70534) Midwest, Corn Ethanol, Dry Mill, NG None Retired

T2R-1117 Tier 2 2.0
Fuel Producer: Neste Singapore Pte Ltd (4137) Facil ity 
Name: Neste Singapore (80327). Asian Used Cooking Oil 
to Renewable Diesel Produced in Singapore.

Singapore Asian Used Cooking 
Oil

Renewable 
Diesel RNWD009 16.21 RDU200L 16.89 6/30/2016 None Renewable Diesel Neste Singapore Pte Ltd 

(4137)
Neste Singapore 
(80327)

Asian Used Cooking Oil to Renewable 
Diesel Produced in Singapore

None Retired

None Lookup Table 3.0 California grid electricity used as a transportation fuel in 
California

California Grid Electricity (039) Electricity (ELC) None None ELC000L00072019 81.49 NA None Electricity NA NA California grid electricity used as a 
transportation fuel in California

None Retired

T1N-1063 Tier 1 2.0

Fuel Producer: Noble Brasil S.A. (4232) Facil ity Name: 
Noble Brasil S/A - NBSA (UM) (70528): Brazil ian 
sugarcane juice-based ethanol, with credit for surplus 
cogenerated electricity exports, and mechanized 
harvesting.

Brazil Sugarcane Ethanol None None ETHS227 45.22 12/20/2016 None Ethanol Noble Brasil SA (4232) Noble Brasil S/A 
NBSA (UM)(70528)

Brazil ian sugarcane juicebased 
ethanol, with credit for surplus 
cogenerated electricity exports, and 
mechanized harvesting

None Retired

T1N-1079 Tier 1 2.0

Fuel Producer: BIOSEV S.A. (3869) Facil ity Name: Usina 
Santa Elisa (71070). Brazil ian sugarcane by-product 
molasses-based ethanol, with credit for electricity co-
product export, and mechanized harvesting.

Brazil Molasses Ethanol None None ETHM201 45.50 3/31/2016 None Ethanol BIOSEV SA (3869) Usina Santa Elisa 
(71070)

Brazil ian sugarcane byproduct 
molassesbased ethanol, with credit for 
electricity coproduct export, and 
mechanized harvesting

None Retired

T1N-1085 Tier 1 2.0

Fuel Producer: USJ Açúcar e Álcool SA (3878) Facil ity 
Name: USJ Açúcar e Álcool S/A (70441): Brazil ian 
sugarcane juice-to-ethanol, with credit for mechanized 
harvesting.

Brazil Sugarcane Ethanol None None ETHS209 46.26 7/8/2016 None Ethanol USJ Açúcar e Álcool SA 
(3878)

USJ Açúcar e Álcool 
S/A (70441)

Brazil ian sugarcane juicetoethanol, 
with credit for mechanized harvesting

None Retired

T1N-1096 Tier 1 2.0

Fuel Producer: Glencane Bioenergia SA (4429) Facil ity 
Name: Glencane Bioenergia SA (71008). Brazil ian 
sugarcane juice-based ethanol, with credit for surplus 
cogenerated electricity exports, and mechanized 
harvesting.

Brazil Sugarcane Ethanol None None ETHS222 46.30 12/20/2016 None Ethanol Glencane Bioenergia SA 
(4429)

Glencane Bioenergia 
SA (71008)

Brazil ian sugarcane juicebased 
ethanol, with credit for surplus 
cogenerated electricity exports, and 
mechanized harvesting

None Retired

T1R-1214 Tier 1 2.0
Fuel Producer: Green Plains Central City (3368) Facil ity 
Name: Green Plains Central City LLC (70141). Midwest, 
Corn Ethanol, Dry Mill, NG

Nebraska Corn Ethanol ETHC023 82.17 ETHC252L 70.71 3/31/2016 None Ethanol Green Plains Central 
City (3368)

Green Plains Central 
City LLC (70141) Midwest, Corn Ethanol, Dry Mill, NG None Retired

T1N-1070  Tier 1 2.0
Fuel Producer: White Energy, Inc. (4745) Facil ity Name: 
WE Hereford, LLC (70037). Midwest Corn,  Ethanol, Dry 
Mill, 100% WDGS, NG

Texas Corn Ethanol None None ETHC200 70.79 3/31/2016 None Ethanol White Energy, Inc. 
(4745)

WE Hereford, LLC 
(70037)

Midwest Corn,  Ethanol, Dry Mill, 100% 
WDGS, NG

None Retired

T1N-1134 Tier 1 2.0

Fuel Producer: Raízen Energia S/A (3805) Facil ity 
Name: Serra (70559): Brazil ian sugarcane molasses-to-
ethanol, with credit for surplus cogenerated electricity 
export, and mechanized harvesting.

Brazil Molasses Ethanol None None ETHM226 42.84 2/2/2017 None Ethanol Raízen Energia S/A 
(3805) Serra (70559)

Brazil ian sugarcane 
molassestoethanol, with credit for 
surplus cogenerated electricity export, 
and mechanized harvesting

None Retired

T1N-1135 Tier 1 2.0

Fuel Producer: Raízen Energia S/A (3805) Facil ity 
Name: Ipaussu (71058): Brazil ian sugarcane molasses-to-
ethanol, with credit for mechanized harvesting, and 
surplus cogenerated electricity export.

Brazil Molasses Ethanol None None ETHM220 44.39 12/20/2016 None Ethanol Raízen Energia S/A 
(3805) Ipaussu (71058)

Brazil ian sugarcane 
molassestoethanol, with credit for 
mechanized harvesting, and surplus 
cogenerated electricity export

None Retired

T1N-1569 Tier 1 2.0

Fuel Producer: White Energy, Inc. (4745) Facil ity Name: 
US Energy Partners, LLC (White Energy, Russell) 
(70038): Corn to Ethanol, Dry Mill, Midwest, NG, 100% 
WDGS

Kansas Corn Ethanol None None ETHC281 72.32 2/2/2017 None Ethanol White Energy, Inc. 
(4745)

US Energy Partners, 
LLC (White Energy, 
Russell)(70038)

Corn to Ethanol, Dry Mill, Midwest, NG, 
100% WDGS

None Retired

T1N-1147 Tier 1 2.0

Fuel Producer: Raízen Energia S/A (3805) Facil ity 
Name: Univalem (70550): Brazil ian sugarcane molasses-
to-ethanol pathway, with credit for mechanized 
harvesting

Brazil Molasses Ethanol None None ETHM233 44.94 5/19/2017 None Ethanol Raízen Energia S/A 
(3805) Univalem (70550)

Brazil ian sugarcane molassestoethanol 
pathway, with credit for mechanized 
harvesting

None Retired

T1N-1187 Tier 1 2.0

Fuel Producer: BUNGE ACUCAR E BIOENERGIA LTDA 
(3858) Facil ity Name: USINA MOEMA AÇÚCAR E 
ÁLCOOL LTDA (70386). Brazil ian sugarcane juice-to-
ethanol, with credit for electricity co-product export, and 
mechanized harvesting.

Brazil Sugarcane Ethanol None None ETHS200 46.19 3/31/2016 None Ethanol
BUNGE ACUCAR E 
BIOENERGIA LTDA 
(3858)

USINA MOEMA 
AÇÚCAR E ÁLCOOL 
LTDA (70386)

Brazil ian sugarcane juicetoethanol, 
with credit for electricity coproduct 
export, and mechanized harvesting

None Retired

T1R-1088 Tier 1 2.0
Fuel Producer: Granite Falls Energy, LLC (4769) Facil ity 
Name: Granite Falls Energy, LLC (70071). Midwest, Corn 
Ethanol, Dry Mill, Mixed DDGS and MDGS, NG 

Minnesota Corn Ethanol ETHC094 85.08 ETHC242L 74.30 3/31/2016 None Ethanol Granite Falls Energy, 
LLC (4769)

Granite Falls Energy, 
LLC (70071)

Midwest, Corn Ethanol, Dry Mill, Mixed 
DDGS and MDGS, NG 

None Retired

T1R-1270       T1R-1271 Tier 1 2.0

Fuel Producer: Valero Renewable Fuels (3201) Facil ity 
Name: Valero Renewable Fuels Albion (70283). 
Midwest, Corn Ethanol, Dry Mill, 100% DDGS, 100% 
WDGS, NG

Nebraska Corn Ethanol ETHC106  ETHC107 86.49       82.37 ETHC261L 74.66 3/31/2016 None Ethanol Valero Renewable Fuels 
(3201)

Valero Renewable 
Fuels Albion (70283)

Midwest, Corn Ethanol, Dry Mill, 100% 
DDGS, 100% WDGS, NG

None Retired

T1N-1277 Tier 1 2.0
Fuel Producer: Elkhorn Valley Ethanol LLC (4833) 
Facil ity Name: Elkhorn Valley Ethanol LLC (70095).  
Midwest Corn, Ethanol, Dry Mill, 100% MDGS, NG

Nebraska Corn Ethanol None None ETHC222 74.74 3/31/2016 None Ethanol Elkhorn Valley Ethanol 
LLC (4833)

Elkhorn Valley 
Ethanol LLC (70095)

 Midwest Corn, Ethanol, Dry Mill, 100% 
MDGS, NG

None Retired

T1N-1306 Tier 1 2.0

Fuel Producer: SeQuential (6129) Facil ity Name: 
SeQuential-Pacific Biodiesel, LLC. (83525): Raw Used 
Cooking Oil and Rendered Used Cooking Oil from close 
source (within 500 miles) to Biodiesel produced in 
Oregon

Oregon Used Cooking Oil Biodiesel None None BDU213 25.67 7/1/2016 None Biodiesel SeQuential (6129) SeQuentialPacific 
Biodiesel, LLC(83525)

Raw Used Cooking Oil and Rendered 
Used Cooking Oil from close source 
(within 500 miles)to Biodiesel 
produced in Oregon

None Retired

T1R-1221 Tier 1 2.0
Fuel Producer: Green Plains Ord LLC (3360) Facil ity 
Name: Green Plains Ord LLC (70138). Midwest, Corn 
Ethanol, Dry Mill, NG

Nebraska Corn Ethanol ETHC040 85.84 ETHC255L 74.84 3/31/2016 None Ethanol Green Plains Ord LLC 
(3360)

Green Plains Ord LLC 
(70138) Midwest, Corn Ethanol, Dry Mill, NG None Retired

T1N-1320 Tier 1 2.0

Fuel Producer: Los Angeles County Metropolitan 
Transportation Authority (L440) Facil ity Name: LA Metro 
Aggregate (G0001). North American NG delivered via 
pipeline; compressed in CA

California North American NG - 
CNG

Compressed 
Natural Gas None None CNGF200 80.59 9/30/2016 None Fossil CNG

Los Angeles County 
Metropolitan 
Transportation Authority 
(L440)

LA Metro Aggregate 
(G0001)

North American NG delivered via 
pipeline; compressed in CA

None Retired

T1R-1219 Tier 1 2.0
Fuel Producer: Green Plains Shenandoah LLC (5073) 
Facil ity Name: Green Plains Shenandoah LLC (70149). 
Midwest, Corn Ethanol, Dry Mill, NG

Iowa Corn Ethanol ETHC041 85.73 ETHC254L 74.87 3/31/2016 None Ethanol Green Plains 
Shenandoah LLC (5073)

Green Plains 
Shenandoah LLC 
(70149)

Midwest, Corn Ethanol, Dry Mill, NG None Retired

T1R-1186 Tier 1 2.0
Fuel Producer: Highwater Ethanol, LLC (3303) Facil ity 
Name: Highwater Ethanol, LLC (70235). Midwest, Corn 
Ethanol, Dry Mill, NG

Minnesota Corn Ethanol ETHC115 85.90 ETHC247L 75.15 3/31/2016 None Ethanol Highwater Ethanol, LLC 
(3303)

Highwater Ethanol, 
LLC (70235) Midwest, Corn Ethanol, Dry Mill, NG None Retired

T1N-1336 Tier 1 2.0

Fuel Producer: American Biodiesel, Inc., dba 
Community Fuels (4935) Facil ity Name: Community 
Fuels Port of Stockton (82728): Biodiesel produced from 
Midwest Canola Oil; Fuel produced in California

Stockton, 
California Canola Biodiesel None None BDCA201 54.97 6/30/2016 None Biodiesel

American Biodiesel, Inc., 
dba Community Fuels 
(4935)

Community Fuels Port 
of Stockton (82728)

Biodiesel produced from Midwest 
Canola Oil; Fuel produced in 
California

None Retired

T1N-1338 Tier 1 2.0

Fuel Producer: GHI Energy, LLC (6156) Facil ity Name: 
Fort Bend Power Producers (shared facil ity) (7113s). Fort 
Bend landfil l gas to pipeline-quality biomethane; 
delivered via pipeline; compressed to CNG in CA

Texas Landfil l Gas - CNG Compressed 
Natural Gas None None CNGLF200 33.56 9/30/2016 None Bio-CNG GHI Energy, LLC (6156)

Fort Bend Power 
Producers(shared 
facil ity)(7113s)

Fort Bend landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline; compressed to CNG in CA

None Retired

T1N-1339 Tier 1 2.0

Fuel Producer: American Biodiesel, Inc., dba 
Community Fuels (4935) Facil ity Name: Community 
Fuels Port of Stockton (82728): Biodiesel produced from 
Midwest Corn Oil; Fuel produced in California

Stockton, 
California

Corn Oil from Wet 
DGS Biodiesel None None BDC204 29.42 6/30/2016 None Biodiesel

American Biodiesel, Inc., 
dba Community Fuels 
(4935)

Community Fuels Port 
of Stockton (82728)

Biodiesel produced from Midwest Corn 
Oil; Fuel produced in California

None Retired

T1N-1340 Tier 1 2.0

Fuel Producer: American Biodiesel, Inc., dba 
Community Fuels (4935) Facil ity Name: Community 
Fuels Port of Stockton (82728):  Midwest Soybean; 
Biodiesel produced in California

Stockton, 
California Soybean Biodiesel None None BDS201 52.45 6/30/2016 None Biodiesel

American Biodiesel, Inc., 
dba Community Fuels 
(4935)

Community Fuels Port 
of Stockton (82728)

 Midwest Soybean; Biodiesel produced 
in California

None Retired

T1N-1341 Tier 1 2.0

Fuel Producer: American Biodiesel, Inc., dba 
Community Fuels (4935) Facil ity Name: Community 
Fuels Port of Stockton (82728): North American high 
energy rendered Tallow; Biodiesel Produced in 
California

Stockton, 
California Tallow Biodiesel None None BDT205 32.34 6/30/2016 None Biodiesel

American Biodiesel, Inc., 
dba Community Fuels 
(4935)

Community Fuels Port 
of Stockton (82728)

North American high energy rendered 
Tallow; Biodiesel Produced in 
California

None Retired

T1N-1343 Tier 1 2.0

Fuel Producer: American Biodiesel, Inc., dba 
Community Fuels (4935) Facil ity Name: Community 
Fuels Port of Stockton (82728): California high energy 
rendered Used Cooking Oil (UCO); Biodiesel Produced in 
California

Stockton, 
California Used Cooking Oil Biodiesel None None BDU206 16.31 6/30/2016 None Biodiesel

American Biodiesel, Inc., 
dba Community Fuels 
(4935)

Community Fuels Port 
of Stockton (82728)

California high energy rendered Used 
Cooking Oil (UCO)Biodiesel Produced 
in California

None Retired

T1N-1756 Tier 1 2.0

Fuel Producer: Hankinson Renewable Energy, LLC 
(6169) Facil ity Name: Hankinson Renewable Energy, 
LLC (70288): Midwest Corn, Ethanol, Dry Mill, DDGS, 
MDGS, Corn Oil, and Syrup; NG

North Dakota Corn Ethanol None None ETHC287 75.23 6/27/2017 None Ethanol Hankinson Renewable 
Energy, LLC (6169)

Hankinson Renewable 
Energy, LLC (70288)

Midwest Corn, Ethanol, Dry Mill, 
DDGS, MDGS, Corn Oil, and Syrup; 
NG

None Retired



T1N-1346 Tier 1 2.0

Fuel Producer: GHI Energy, LLC (6156) Facil ity Name: 
Fort Bend Power Producers (shared facil ity) (7113s). Fort 
Bend landfil l gas to pipeline-quality biomethane; 
delivered via pipeline; compressed to CNG in CA

Texas Landfil l Gas - CNG Compressed 
Natural Gas None None CNGLF201 36.17 9/30/2016 None Bio-CNG GHI Energy, LLC (6156)

Fort Bend Power 
Producers(shared 
facil ity)(7113s)

Fort Bend landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline; compressed to CNG in CA

None Retired

T1N-1347 Tier 1 2.0

Fuel Producer: GHI Energy, LLC (6156) Facil ity Name: 
Fort Bend Power Producers (shared facil ity) (7113s). Fort 
Bend landfil l gas to pipeline-quality biomethane; 
delivered via pipeline; compressed to CNG in CA

Texas Landfil l Gas - CNG Compressed 
Natural Gas None None CNGLF202 34.82 9/30/2016 None Bio-CNG GHI Energy, LLC (6156)

Fort Bend Power 
Producers(shared 
facil ity)(7113s)

Fort Bend landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline; compressed to CNG in CA

None Retired

T1N-1348 Tier 1 2.0

Fuel Producer: Pacific Gas and Electric Company (C460) 
Facil ity Name: PG&E CNG Fueling Stations (M4675). 
North American NG delivered via pipeline; compressed 
in California

California North American NG Compressed 
Natural Gas None None CNGF204 80.59 11/2/2016 None Fossil CNG Pacific Gas and Electric 

Company (C460)
PG&E CNG Fueling 
Stations (M4675)

North American NG delivered via 
pipeline; compressed in California

None Retired

T1N-1354 Tier 1 2.0

Fuel Producer: CEVASA - Central Energetica Vale do 
Sapucai (3666) Facil ity Name: CEVASA - Central 
Energetica Vale do Sapucai (70701).  Brazil ian 
sugarcane juice-to-ethanol, with credit for electricity co-
product export, and mechanized harvesting.

Brazil Sugarcane Ethanol None None ETHS201 44.02 3/31/2016 None Ethanol
CEVASA Central 
Energetica Vale do 
Sapucai (3666)

CEVASA Central 
Energetica Vale do 
Sapucai (70701)

 Brazil ian sugarcane juicetoethanol, 
with credit for electricity coproduct 
export, and mechanized harvesting

None Retired

T1N-1368 Tier 1 2.0

Fuel Producer: FutureFuel Chemical Company (4664) 
Facil ity Name: FutureFuel Chemical Company (82612): 
U.S. sourced high energy rendered Tallow, Biodiesel 
produced in Arkansas and transported by rail to 
California

Arkansas Tallow Biodiesel None None BDT210 40.69 12/20/2016 None Biodiesel FutureFuel Chemical 
Company (4664)

FutureFuel Chemical 
Company (82612)

US sourced high energy rendered 
Tallow, Biodiesel produced in Arkansas 
and transported by rail to California

None Retired

T1N-1279 Tier 1 2.0

Fuel Producer: Louis Dreyfus Commodities Grand 
Junction LLC (3137) Facil ity Name: Louis dreyfus 
Commodities Grand Junction LLC (70139).  Midwest, 
Corn Ethanol, Dry Mill, 100% MDGS, NG

Iowa Corn Ethanol None None ETHC224 76.01 3/31/2016 None Ethanol
Louis Dreyfus 
Commodities Grand 
Junction LLC (3137)

Louis dreyfus 
Commodities Grand 
Junction LLC (70139)

 Midwest, Corn Ethanol, Dry Mill, 100% 
MDGS, NG

None Retired

T1N-1372 Tier 1 2.0

Fuel Producer: Guarani SA (3890) Facil ity Name: Usina 
Vertente Ltda. (70447): Brazil ian sugarcane juice-based 
ethanol, with credit for surplus cogenerated electricity 
exports, and mechanized harvesting.

Brazil Sugarcane Ethanol None None ETHS217 44.21 12/20/2016 None Ethanol Guarani SA (3890) Usina Vertente Ltda 
(70447)

Brazil ian sugarcane juicebased 
ethanol, with credit for surplus 
cogenerated electricity exports, and 
mechanized harvesting

None Retired

T1N-1373 Tier 1 2.0
Fuel Producer: SunLine Transit Agency (S317) Facil ity 
Name: Sunline Transit (H2505). River Birch landfil l gas 
to biomethane; delivered by pipeline; compressed in CA

Louisiana Landfil l Gas - CNG Compressed 
Natural Gas None None CNGLF203 37.77 9/30/2016 None Bio-CNG SunLine Transit Agency 

(S317)
Sunline Transit 
(H2505)

River Birch landfil l gas to biomethane; 
delivered by pipeline; compressed in 
CA

None Retired

T1N-1375 Tier 1 2.0

Fuel Producer: Odebrecht Agroindustrial SA (5580) 
Facil ity Name: Alto Taquari (71019). Brazil ian 
sugarcane juice-based ethanol, with credit for surplus 
cogenerated electricity exports, and mechanized 
harvesting.

Brazil Sugarcane Ethanol None None ETHS216 41.91 12/20/2016 None Ethanol Odebrecht Agroindustrial 
SA (5580) Alto Taquari (71019)

Brazil ian sugarcane juicebased 
ethanol, with credit for surplus 
cogenerated electricity exports, and 
mechanized harvesting

None Retired

T1R-1157 Tier 1 2.0
Fuel Producer: Flint Hil l Resources (4071) Facil ity Name: 
Fairmont (70103). Midwest, Corn Ethanol, Dry Mill,  91% 
DDGS, 9% MDGS, NG

Nebraska Corn Ethanol ETHC064 86.62 ETHC243L 76.14 3/31/2016 None Ethanol Flint Hil l Resources 
(4071) Fairmont (70103) Midwest, Corn Ethanol, Dry Mill,  91% 

DDGS, 9% MDGS, NG
None Retired

T1R-1331 Tier 1 2.0

Fuel Producer: Applied Natural Gas Fuels, Inc. (6174) 
Facil ity Name: Fort Bend Landfil l Recovery (71139).  
North American Landfil l Gas to pipeline-quality 
biomethane; delivered via pipeline; l iquefied to LNG in 
Arizona and transport to CA; re-gasified and compressed 
to L-CNG

Arizona Landfil l Gas - L-CNG Compressed 
Natural Gas CNG008_1 41.68 CNGLF235L 80.62 9/30/2016 None Bio-CNG Applied Natural Gas 

Fuels, Inc. (6174)
Fort Bend Landfil l 
Recovery (71139)

 North American Landfil l Gas to 
pipelinequality biomethane; delivered 
via pipeline; l iquefied to LNG in 
Arizona and transport to CA; regasified 
and compressed to LCNG

None Retired

T1R-1169 Tier 1 2.0
Fuel Producer: Adkins Energy LLC (4767) Facil ity Name: 
Adkins Energy, LLC (70070). Midwest, Corn Ethanol, Dry 
Mill, 41% Dry DGS, 56% WDGS, NG

Ill inois Corn Ethanol ETHC114 86.33 ETHC244L 76.27 3/31/2016 None Ethanol Adkins Energy LLC 
(4767)

Adkins Energy, LLC 
(70070)

Midwest, Corn Ethanol, Dry Mill, 41% 
Dry DGS, 56% WDGS, NG

None Retired

T1N-1235 Tier 1 2.0
Fuel Producer: Red Trail Energy LLC (4803) Facil ity 
Name: Red Trail Energy LLC (70077). Midwest Corn, 
Ethanol, Dry Mill, 100% MDGS, NG

North Dakota Corn Ethanol None None ETHC219 76.46 3/31/2016 None Ethanol Red Trail Energy LLC 
(4803)

Red Trail Energy LLC 
(70077)

Midwest Corn, Ethanol, Dry Mill, 100% 
MDGS, NG

None Retired

T1N-1397 Tier 1 2.0

Fuel Producer: GHI Energy, LLC (6156) Facil ity Name: 
Fort Bend Power Producers (shared facil ity) (7113s). Fort 
Bend landfil l gas to pipeline-quality biomethane; 
delivered via pipeline; compressed to CNG in CA

Texas Landfil l Gas - CNG Compressed 
Natural Gas None None CNGLF204 33.85 9/30/2016 None Bio-CNG GHI Energy, LLC (6156)

Fort Bend Power 
Producers(shared 
facil ity)(7113s)

Fort Bend landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline; compressed to CNG in CA

None Retired

T1N-1398 Tier 1 2.0

Fuel Producer: GHI Energy, LLC (6156) Facil ity Name: 
Fort Bend Power Producers (shared facil ity) (7113s). Fort 
Bend landfil l gas to pipeline-quality biomethane; 
delivered via pipeline; compressed to CNG in CA

Texas Landfil l Gas - CNG Compressed 
Natural Gas None None CNGLF205 34.38 9/30/2016 None Bio-CNG GHI Energy, LLC (6156)

Fort Bend Power 
Producers(shared 
facil ity)(7113s)

Fort Bend landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline; compressed to CNG in CA

None Retired

T1N-1399 Tier 1 2.0
Fuel Producer: GHI Energy, LLC (6156) Facil ity Name: 
GHI Energy, LLC (B8000). North American NG delivered 
via pipeline; compressed in CA

Texas North American NG - 
CNG

Compressed 
Natural Gas None None CNGF201 79.58 9/30/2016 None Fossil CNG GHI Energy, LLC (6156) GHI Energy, LLC 

(B8000)
North American NG delivered via 
pipeline; compressed in CA

None Retired

T1N-1403 Tier 1 2.0
Fuel Producer: New Leaf Biofuel (7768) Facil ity Name: 
New Leaf Biofuel (83541). Off-site Rendered Used 
Cooking Oil Biodiesel Produced in California

San Diego, 
California Used Cooking Oil Biodiesel None None BDU201 15.86 6/30/2016 None Biodiesel New Leaf Biofuel (7768) New Leaf Biofuel 

(83541)
Offsite Rendered Used Cooking Oil 
Biodiesel Produced in California

None Retired

T1N-1406 Tier 1 2.0

Fuel Producer: Archer Daniels Midland Co (4888) 
Facil ity Name: ADM Agri Industries (81926): Canola oil 
(produced in western Canada) biodiesel transported by 
rail from Lloydminster Alberta, Canada to Los Angeles, 
CA (the plant is co-located with crushing operation)

Canada Canola Biodiesel None None BDCA202 51.33 6/30/2016 None Biodiesel Archer Daniels Midland 
Co (4888)

ADM Agri Industries 
(81926)

Canola oil (produced in western 
Canada)biodiesel transported by rail 
from Lloydminster Alberta, Canada to 
Los Angeles, CA (the plant is colocated 
with crushing operation)

None Retired

T1N-1457 Tier 1 2.0

Fuel Producer: Archer Daniels Midland Co (4888) 
Facil ity Name: ADM Velva (82790): Canola oil biodiesel 
transported by rail from Velva, ND to Minot, ND to Los 
Angeles, CA (the plant is co-located with crushing 
operation)

North Dakota Canola Biodiesel None None BDCA203 52.25 6/30/2016 None Biodiesel Archer Daniels Midland 
Co (4888) ADM Velva (82790)

Canola oil biodiesel transported by rail 
from Velva, ND to Minot, ND to Los 
Angeles, CA (the plant is colocated 
with crushing operation)

None Retired

T1R-1272       T1R-1273 Tier 1 2.0
Fuel Producer: Valero Renewable Fuels (3201) Facil ity 
Name: Valero Renewable Fuels Aurora (70041). 
Midwest, Corn Ethanol, Dry Mill, NG

South Dakota Corn Ethanol ETHC108 ETHC109 88.85       85.39 ETHC262L 76.74 3/31/2016 None Ethanol Valero Renewable Fuels 
(3201)

Valero Renewable 
Fuels Aurora (70041) Midwest, Corn Ethanol, Dry Mill, NG None Retired

T1N-1323 Tier 1 2.0
Fuel Producer: Prairie Horizon Agri-Energy, LLC (4760) 
Facil ity Name: Prairie Horizon Agri Energy, LLC (70659).  
Midwest, Corn Ethanol, Dry Mill, NG

Kansas Corn Ethanol None None ETHC226 76.84 3/31/2016 None Ethanol Prairie Horizon 
AgriEnergy, LLC (4760)

Prairie Horizon Agri 
Energy, LLC (70659)  Midwest, Corn Ethanol, Dry Mill, NG None Retired

T1N-1464 Tier 1 2.0

Fuel Producer: Archer Daniels Midland Co (4888) 
Facil ity Name: ADM Mexico (82791). Soybean oil 
biodiesel transported by rail from Mexico, Missouri to 
Richmond, CA

Mexico, Missouri Soybean Biodiesel None None BDS202 50.85 6/30/2016 None Biodiesel Archer Daniels Midland 
Co (4888) ADM Mexico (82791)

Soybean oil biodiesel transported by 
rail from Mexico, Missouri to 
Richmond, CA

None Retired

T1N-1465 Tier 1 2.0

Fuel Producer: Archer Daniels Midland Co (4888) 
Facil ity Name: ADM Mexico (82791). Soybean oil 
biodiesel transported by rail from Deerfield, MO to 
Richmond, CA (Soybean oil from adjacent crushing 
facil ity (81.9%) and 18.1% rail 311mi)

Deerfield, Missouri Soybean Biodiesel None None BDS203 49.16 6/30/2016 None Biodiesel Archer Daniels Midland 
Co (4888) ADM Mexico (82791)

Soybean oil biodiesel transported by 
rail from Deerfield, MO to Richmond, 
CA (Soybean oil from adjacent 
crushing facil ity (819% and 181% rail 
311mi)

None Retired

T1N-1466 Tier 1 2.0

Fuel Producer: Copersucar (3702) Facil ity Name: Pedra 
Agroindustrial S.A. (70415): Brazil ian sugarcane juice-to-
ethanol pathway, with credit for surplus cogenerated 
electricity export, and mechanized harvesting.

Brazil Sugarcane Ethanol None None ETHS233 45.40 3/17/2017 None Ethanol Copersucar (3702) Pedra Agroindustrial 
SA (70415)

Brazil ian sugarcane juicetoethanol 
pathway, with credit for surplus 
cogenerated electricity export, and 
mechanized harvesting

None Retired

T1N-1467 Tier 1 2.0

Fuel Producer: Copersucar (3702) Facil ity Name: Pedra 
Agroindustrial S.A. (70415): Brazil ian sugarcane 
molasses-to-ethanol pathway, with credit for surplus 
cogenerated electricity export, and mechanized 
harvesting.

Brazil Molasses Ethanol None None ETHM229 46.06 3/17/2017 None Ethanol Copersucar (3702) Pedra Agroindustrial 
SA (70415)

Brazil ian sugarcane molassestoethanol 
pathway, with credit for surplus 
cogenerated electricity export, and 
mechanized harvesting

None Retired

T1N-1468 Tier 1 2.0

Fuel Producer: Copersucar (3702) Facil ity Name: Usina 
Iacanga Açúcar e Álcool Ltda. (70398): Brazil ian 
sugarcane juice-to-ethanol, with credit for surplus 
cogenerated electricity export, and mechanized 
harvesting.

Brazil Sugarcane Ethanol None None ETHS229 43.56 12/20/2016 None Ethanol Copersucar (3702) Usina Iacanga Açúcar 
e Álcool Ltda (70398)

Brazil ian sugarcane juicetoethanol, 
with credit for surplus cogenerated 
electricity export, and mechanized 
harvesting

None Retired

T1N-1469 Tier 1 2.0

Fuel Producer: Copersucar (3702) Facil ity Name: Usina 
Iacanga Açúcar e Álcool Ltda. (70398): Brazil ian 
sugarcane molasses-to-ethanol, with credit for surplus 
cogenerated electricity export, and mechanized 
harvesting.

Brazil Molasses Ethanol None None ETHM225 44.77 12/20/2016 None Ethanol Copersucar (3702) Usina Iacanga Açúcar 
e Álcool Ltda (70398)

Brazil ian sugarcane 
molassestoethanol, with credit for 
surplus cogenerated electricity export, 
and mechanized harvesting

None Retired

T1N-1489 Tier 1 2.0

Fuel Producer: Delek Renewables, LLC (5998) Facil ity 
Name: Delek Renewables Crossett Biodiesel Pant 
(82217): High energy rendered Tallow; Biodiesel 
produced in Arkansas and transported by rail to 
California

Arkansas Tallow Biodiesel None None BDT213 32.96 3/17/2017 None Biodiesel Delek Renewables, LLC 
(5998)

Delek Renewables 
Crossett Biodiesel 
Pant (82217)

High energy rendered Tallow; 
Biodiesel produced in Arkansas and 
transported by rail to California

None Retired

T1N-1490 Tier 1 2.0

Fuel Producer: Delek Renewables, LLC (5998) Facil ity 
Name: Delek Renewables Crossett Biodiesel Pant 
(82217): Biodiesel produced from Soybean Oil in 
Arkansas; Fuel transported via rail to California

Arkansas Soybean Biodiesel None None BDS208 51.11 3/17/2017 None Biodiesel Delek Renewables, LLC 
(5998)

Delek Renewables 
Crossett Biodiesel 
Pant (82217)

Biodiesel produced from Soybean Oil 
in Arkansas; Fuel transported via rail to 
California

None Retired

T1N-1502 Tier 1 2.0

Fuel Producer: FutureFuel Chemical Company (4664) 
Facil ity Name: FutureFuel Chemical Company (82612): 
U.S. sourced corn oil to Biodiesel produced in Arkansas; 
Fuel transported by rail to California

Arkansas Corn Oil Biodiesel None None BDC210 38.75 5/19/2017 None Biodiesel FutureFuel Chemical 
Company (4664)

FutureFuel Chemical 
Company (82612)

US sourced corn oil to Biodiesel 
produced in Arkansas; Fuel transported 
by rail to California

None Retired

T1N-1503 Tier 1 2.0

Fuel Producer: Rothsay, A Division of Darling 
International Canada Inc. (6190) Facil ity Name: Rothsay 
Biodiesel (83210). High energy rendered Used Cooking 
Oil (UCO), Biodiesel produced in Canada, shipped by 
rail and truck to California

Canada Used Cooking Oil Biodiesel None None BDU216 27.45 11/7/2016 None Biodiesel
Rothsay, A Division of 
Darling International 
Canada Inc (6190)

Rothsay Biodiesel 
(83210)

High energy rendered Used Cooking 
Oil (UCO), Biodiesel produced in 
Canada, shipped by rail and truck to 
California

None Retired

T1R-1174 Tier 1 2.0
Fuel Producer: Heron Lake BioEnergy (4015) Facil ity 
Name: Heron Lake BioEnergy (70097). Midwest, Corn 
Ethanol, Dry Mill, 100% DDGS, NG

Minnesota Corn Ethanol ETHC091 88.69 ETHC245L 77.33 3/31/2016 None Ethanol Heron Lake BioEnergy 
(4015)

Heron Lake BioEnergy 
(70097)

Midwest, Corn Ethanol, Dry Mill, 100% 
DDGS, NG

None Retired

T1N-1512 Tier 1 2.0

Fuel Producer: Rothsay, A Division of Darling 
International Canada Inc. (6190) Facil ity Name: Rothsay 
Biodiesel (83210). High energy rendered Tallow, 
Biodiesel produced in Canada, shipped by rail and truck 
to California

Canada Tallow Biodiesel None None BDT209 36.15 11/7/2016 None Biodiesel
Rothsay, A Division of 
Darling International 
Canada Inc (6190)

Rothsay Biodiesel 
(83210)

High energy rendered Tallow, 
Biodiesel produced in Canada, 
shipped by rail and truck to California

None Retired

T1N-1534 Tier 1 2.0

Fuel Producer: American Biodiesel, Inc., dba 
Community Fuels (4935) Facil ity Name: Community 
Fuels Port of Stockton (82728). Biodiesel produced from 
tallow (poultry fat) feedstock sourced in California only.

Stockton, 
California Tallow Biodiesel None None BDT206 28.90 6/30/2016 None Biodiesel

American Biodiesel, Inc., 
dba Community Fuels 
(4935)

Community Fuels Port 
of Stockton (82728)

Biodiesel produced from tallow (poultry 
fat)feedstock sourced in California only

None Retired

T1R-1123 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: EIF 
KC Landfil l Gas LLC (71155). Kansas City landfil l gas to 
pipeline-quality biomethane; delivered via pipeline; 
compressed to CNG in CA

Kansas Landfil l Gas Compressed 
Natural Gas CNG029 26.38 CNGLF213L 41.49 9/30/2016 None Bio-CNG Clean Energy (5481) EIF KC Landfil l Gas 

LLC (71155)

Kansas City landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline; compressed to CNG in CA

None Retired

T1R-1102 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: 
Pinnacle Gas Producers, LLC (71153). Ohio landfil l gas 
to pipeline-quality biomethane; delivered via pipeline; 
compressed to CNG in CA

Ohio Landfil l Gas Compressed 
Natural Gas CNG022 21.01 CNGLF206L 41.61 9/30/2016 None Bio-CNG Clean Energy (5481)

Pinnacle Gas 
Producers, LLC 
(71153)

Ohio landfil l gas to pipelinequality 
biomethane; delivered via pipeline; 
compressed to CNG in CA

None Retired

T1N-1661 Tier 1 2.0

Fuel Producer: Shell Energy North America (6154) 
Facil ity Name: Cambrian Energy/Southtex Fort Smith 
Treaters (C5950): Fort Smith landfil l gas to pipeline-
quality biomethane; delivered via pipeline to CNG 
Stations in Califirnia (Prov isional)

Arkansas Landfil l Gas Compressed 
Natural Gas None None CNGLF254 42.15 7/10/2017 None Bio-CNG Shell Energy North 

America (6154)

Cambrian 
Energy/Southtex Fort 
Smith Treaters 
(C5950)

Fort Smith landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline to CNG Stations in 
Califirnia (Provisional)

None Retired

T1N-1667 Tier 1 2.0

Fuel Producer: Shell Energy North America (6154) 
Facil ity Name: Edinburg Renewables LLC (J8601): 
Edinburg landfil l gas (TX) to pipeline-quality 
biomethane; delivered via pipeline to CNG Stations in 
California(Prov isional)

Texas Landfil l Gas Compressed 
Natural Gas None None CNGLF249 43.26 6/27/2017 None Bio-CNG Shell Energy North 

America (6154)
Edinburg Renewables 
LLC (J8601)

Edinburg landfil l gas (TX)to 
pipelinequality biomethane; delivered 
via pipeline to CNG Stations in 
California(Provisional)

None Retired

T1R-1223 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: 
Montana-Dakota Util ities Bil l ings Regional Landfil l 
(71193). Montana landfil l gas to pipeline-quality 
biomethane; delivered via pipeline; compressed to CNG 
in CA

Montana Landfil l Gas Compressed 
Natural Gas CNG057 45.24 CNGLF214L 46.65 9/30/2016 None Bio-CNG Clean Energy (5481)

MontanaDakota 
Util ities Bil l ings 
Regional Landfil l 
(71193)

Montana landfil l gas to pipelinequality 
biomethane; delivered via pipeline; 
compressed to CNG in CA

None Retired

T1R-1099 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: 
Westside Gas Prodcuers LLC (71151).  Michigan landfil l 
gas to pipeline-quality biomethane; delivered via 
pipeline; compressed to CNG in CA

Michigan Landfil l Gas Compressed 
Natural Gas CNG031 25.62 CNGLF237L 47.40 9/30/2016 None Bio-CNG Clean Energy (5481)

Westside Gas 
Prodcuers LLC 
(71151)

 Michigan landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline; compressed to CNG in CA

None Retired

T1N-1551 Tier 1 2.0

Fuel Producer: REG Grays Harbor, LLC (6326) Facil ity 
Name: REG Grays Harbor, LLC (82954). Canola Oil 
Biodiesel produced in Washington; BD transported by 
rail to California

Hoquiam, 
Washinton Canola Biodiesel None None BDCA204 52.87 8/11/2016 None Biodiesel REG Grays Harbor, LLC 

(6326)
REG Grays Harbor, 
LLC (82954)

Canola Oil Biodiesel produced in 
Washington; BD transported by rail to 
California

None Retired

T1N-1562 Tier 1 2.0

Fuel Producer: REG Grays Harbor, LLC (6326) Facil ity 
Name: REG Grays Harbor, LLC (82954).  Used Cooking 
Oil (UCO) to Biodiesel produced in Washington, where 
cooking is not required; BD transported by rail to 
California

Hoquiam, 
Washinton Used Cooking Oil Biodiesel None None BDU214 18.62 8/25/2016 None Biodiesel REG Grays Harbor, LLC 

(6326)
REG Grays Harbor, 
LLC (82954)

 Used Cooking Oil (UCO)to Biodiesel 
produced in Washington, where 
cooking is not required; BD transported 
by rail to California

None Retired

T1N-1505 Tier 1 2.0
Fuel Producer: NuGen Energy, LLC (3332) Facil ity 
Name: NuGen Energy, LLC (70195). Midwest Corn, 
Ethanol, Dry Mill, DDGS, MDGS, and Corn Oil; NG

South Dakota Corn Ethanol None None ETHC277 77.93 11/2/2016 None Ethanol NuGen Energy, LLC 
(3332)

NuGen Energy, LLC 
(70195)

Midwest Corn, Ethanol, Dry Mill, 
DDGS, MDGS, and Corn Oil; NG

None Retired

T1N-1274 Tier 1 2.0

Fuel Producer: Valero Renewable Fuels (3201) Facil ity 
Name: Valero Renewable Fuels LLC - Fort Dodge 
(70043). Midwest Corn, Ethanol, Dry Mill,  DDGS, 
MDGS, Corn Oil, NG

Iowa Corn Ethanol None None ETHC220 78.14 3/31/2016 None Ethanol Valero Renewable Fuels 
(3201)

Valero Renewable 
Fuels LLC Fort Dodge 
(70043)

Midwest Corn, Ethanol, Dry Mill,  
DDGS, MDGS, Corn Oil, NG

None Retired

T1R-1177 Tier 1 2.0
Fuel Producer: Advanced BioEnergy, LLC (4094) Facil ity 
Name: ABE South Dakota, LLC (70104). Midwest, Corn 
Ethanol, Dry Mill, 84% DDGS, 16% WDGS, NG

South Dakota Corn Ethanol ETHC065 88.59 ETHC246L 78.32 3/31/2016 None Ethanol Advanced BioEnergy, 
LLC (4094)

ABE South Dakota, 
LLC (70104)

Midwest, Corn Ethanol, Dry Mill, 84% 
DDGS, 16% WDGS, NG

None Retired

T1N-1574 Tier 1 2.0
Western Iowa Energy (4670) Facil ity Name: Western Iowa 
Energy (82630): Canola oil Biodiesel produced in Wall 
Lake, Iowa and transported by rail to California

Iowa Canola Oil Biodiesel None None BDCA205 61.94 2/2/2017 None Biodiesel Western Iowa Energy 
(4670)

Western Iowa Energy 
(82630)

Canola oil Biodiesel produced in Wall 
Lake, Iowa and transported by rail to 
California

None Retired

T1N-1575 Tier 1 2.0
Western Iowa Energy (4670) Facil ity Name: Western Iowa 
Energy (82630): Corn Oil Biodiesel produced in Wall 
Lake, Iowa and transported by rail to California

Iowa Corn Oil Biodiesel None None BDC206 29.46 2/2/2017 None Biodiesel Western Iowa Energy 
(4670)

Western Iowa Energy 
(82630)

Corn Oil Biodiesel produced in Wall 
Lake, Iowa and transported by rail to 
California

None Retired

T1N-1576 Tier 1 2.0
Western Iowa Energy (4670) Facil ity Name: Western Iowa 
Energy (82630): Soy Oil Biodiesel produced in Wall 
Lake, Iowa and transported by rail to California

Iowa Soybean Oil Biodiesel None None BDS206 54.50 2/2/2017 None Biodiesel Western Iowa Energy 
(4670)

Western Iowa Energy 
(82630)

Soy Oil Biodiesel produced in Wall 
Lake, Iowa and transported by rail to 
California

None Retired

T1N-1577 Tier 1 2.0

Western Iowa Energy (4670) Facil ity Name: Western Iowa 
Energy (82630): U.S. sourced rendered Tallow; Biodiesel 
Produced in Wall Lake, Iowa and transported by rail to 
California

Iowa Tallow Biodiesel None None BDT211 31.19 2/2/2017 None Biodiesel Western Iowa Energy 
(4670)

Western Iowa Energy 
(82630)

US sourced rendered Tallow; Biodiesel 
Produced in Wall Lake, Iowa and 
transported by rail to California

None Retired

T1N-1583 Tier 1 2.0

Fuel Producer: Ag Processing Inc (4552) Facil ity Name: 
Ag Processing Inc - Sgt. Bluff (81733): Soybean Oil 
Biodiesel produced in Sergeant Bluff, Iowa; steam from 
coal-boiler used; Fuel transported by rail to California

Iowa Soybean Biodiesel None None BDS207 52.22 2/2/2017 None Biodiesel Ag Processing Inc (4552) Ag Processing Inc Sgt 
Bluff (81733)

Soybean Oil Biodiesel produced in 
Sergeant Bluff, Iowa; steam from 
coalboiler used; Fuel transported by 
rail to California

None Retired



T1R-1268       T1R-1269 Tier 1 2.0

Fuel Producer: Valero Renewable Fuels (3201) Facil ity 
Name: Valero Renewable Fuels LLC - Albert City 
(70142). Midwest, Corn Ethanol, Dry Mill, 100% DDGS, 
100% MDGS, NG

Iowa Corn Ethanol ETHC104_1 
ETHC105_1 88.15     84.06 ETHC260L 78.62 3/31/2016 None Ethanol Valero Renewable Fuels 

(3201)

Valero Renewable 
Fuels LLC Albert City 
(70142)

Midwest, Corn Ethanol, Dry Mill, 100% 
DDGS, 100% MDGS, NG

None Retired

T1N-1072 Tier 1 2.0

Fuel Producer: White Energy, Inc. (4745) Facil ity Name: 
WE Hereford, LLC (70037). Texas Sorghum,  Ethanol, 
Dry Mill, 100% WDGS, NG Texas Sorghum Ethanol None None ETHG200 79.03 3/31/2016 None Ethanol White Energy, Inc. 

(4745)
WE Hereford, LLC 
(70037)

Texas Sorghum,  Ethanol, Dry Mill, 
100% WDGS, NG

None Retired

T1N-1596 Tier 1 2.0

Fuel Producer: SunLine Transit Agency (S317) Facil ity 
Name: Sunline Transit (H2505). North American NG 
delivered via pipeline and compressed at Indio and 
Thousand Oaks California

California North American NG Compressed 
Natural Gas None None CNGF203 78.21 11/2/2016 None Fossil CNG SunLine Transit Agency 

(S317)
Sunline Transit 
(H2505)

North American NG delivered via 
pipeline and compressed at Indio and 
Thousand Oaks California

None Retired

T1N-1598 Tier 1 2.0

Fuel Producer: FutureFuel Chemical Company (4664) 
Facil ity Name: FutureFuel Chemical Company (82612): 
Biodiesel produced from Midwest Soybean oil in 
Arkansas; Fuel transported via rail to California

Arkansas Soybean Biodiesel None None BDS211 59.53 5/19/2017 None Biodiesel FutureFuel Chemical 
Company (4664)

FutureFuel Chemical 
Company (82612)

Biodiesel produced from Midwest 
Soybean oil in Arkansas; Fuel 
transported via rail to California

None Retired

T1N-1602 Tier 1 2.0

Fuel Producer: Imperial Western Products (9871) Facil ity 
Name: Imperial Western Products (81066): Average U.S. 
sourced rendered UCO to Biodiesel produced from 
Southern California, distributed to Southern California 
(Prov isional)

California Used Cooking Oil Biodiesel None None BDU219 21.73 1/27/2017 None Biodiesel Imperial Western 
Products (9871)

Imperial Western 
Products (81066)

Average US sourced rendered UCO to 
Biodiesel produced from Southern 
California, distributed to Southern 
California (Provisional)

None Retired

T1N-1604 Tier 1 2.0

Fuel Producer: Imperial Western Products (9871) Facil ity 
Name: Imperial Western Products (81066): U.S. sourced 
corn oil to Biodiesel produced from Southern California, 
distributed to Southern California (Prov isional)

California Corn Oil Biodiesel None None BDC205 34.66 1/27/2017 None Biodiesel Imperial Western 
Products (9871)

Imperial Western 
Products (81066)

US sourced corn oil to Biodiesel 
produced from Southern California, 
distributed to Southern California 
(Provisional)

None Retired

T1R-1086       T1R-1087 Tier 1 2.0
Fuel Producer: Glacial Lakes Corn Processors (4764) 
Facil ity Name: Glacial Lakes Energy (70064). Midwest, 
Corn Ethanol, Dry Mill, 100% DDGS, 100% MDGS, NG

South Dakota Corn Ethanol ETHC058 ETHC059 91.18           86.69 ETHC241L 79.21 3/31/2016 None Ethanol Glacial Lakes Corn 
Processors (4764)

Glacial Lakes Energy 
(70064)

Midwest, Corn Ethanol, Dry Mill, 100% 
DDGS, 100% MDGS, NG

None Retired

T1N-1610 Tier 1 2.0

Fuel Producer: BIOX Canada Limited (3758) Facil ity 
Name: BIOX Canada Limited (80236): High energy 
rendered Used Cooking Oil (UCO), Biodiesel produced in 
Hamilton, Ontario and transported by rail to California

Ontario, Canada Used Cooking Oil Biodiesel None None BDU218 22.38 12/20/2016 None Biodiesel BIOX Canada Limited 
(3758)

BIOX Canada Limited 
(80236)

High energy rendered Used Cooking 
Oil (UCO), Biodiesel produced in 
Hamilton, Ontario and transported by 
rail to California

None Retired

T1N-1276 Tier 1 2.0
Fuel Producer: Elkhorn Valley Ethanol LLC (4833) 
Facil ity Name: Elkhorn Valley Ethanol LLC (70095).  
Midwest Corn, Ethanol, Dry Mill, 100% DDGS, NG 

Nebraska Corn Ethanol None None ETHC221 79.83 3/31/2016 None Ethanol Elkhorn Valley Ethanol 
LLC (4833)

Elkhorn Valley 
Ethanol LLC (70095)

 Midwest Corn, Ethanol, Dry Mill, 100% 
DDGS, NG 

None Retired

T1N-1278 Tier 1 2.0

Fuel Producer: Louis Dreyfus Commodities Grand 
Junction LLC (3137) Facil ity Name: Louis dreyfus 
Commodities Grand Junction LLC (70139).  Midwest 
Corn, Ethanol, Dry Mill, 100% DDGS, NG

Iowa Corn Ethanol None None ETHC223 80.18 3/31/2016 None Ethanol
Louis Dreyfus 
Commodities Grand 
Junction LLC (3137)

Louis dreyfus 
Commodities Grand 
Junction LLC (70139)

 Midwest Corn, Ethanol, Dry Mill, 100% 
DDGS, NG

None Retired

T1N-1620 Tier 1 2.0

Fuel Producer: Clinton Biodiesel, LLC (6485) Facil ity 
Name: Clinton Biodiesel LLC (82595): Soy oil Biodiesel 
produced from Midwest, transported by rail to California 
(Prov isional)

Iowa Soybean Biodiesel None None BDS205 54.81 12/20/2016 None Biodiesel Clinton Biodiesel, LLC 
(6485)

Clinton Biodiesel LLC 
(82595)

Soy oil Biodiesel produced from 
Midwest, transported by rail to 
California (Provisional)

None Retired

T1R-1321 Tier 1 2.0

Fuel Producer: San Diego Metropolitan Transit Center 
(S304) Facil ity Name: Monroevil le LFG, LLC (71136). 
Pennsylvania landfil l gas to pipeline-quality 
biomethane; delivered via pipeline; compressed to CNG 
in CA

Pennsylvania Landfil l Gas Compressed 
Natural Gas CNG047 33.30 CNGLF217L 49.55 9/30/2016 None Bio-CNG San Diego Metropolitan 

Transit Center (S304)
Monroevil le LFG, LLC 
(71136)

Pennsylvania landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline; compressed to CNG in CA

None Retired

T1N-1546 Tier 1 2.0

Fuel Producer: Athens Services (A431) Facil ity Name: 
Irwindale (V5355). Seneca Meadows solid waste landfil l  
(Waterloo NY) gas to pipeline-quality biomethane; 
delivered via pipeline to Irwindale  California and 
compressed to CNG

New York Landfil l Gas Compressed 
Natural Gas None None CNGLF241 50.37 11/2/2016 None Bio-CNG Athens Services (A431) Irwindale (V5355)

Seneca Meadows solid waste landfil l  
(Waterloo NY)gas to pipelinequality 
biomethane; delivered via pipeline to 
Irwindale  California and compressed 
to CNG

None Retired

T1N-1484 Tier 1 2.0
Fuel Producer: Copersucar (3702);  Facil ity Name: 
Pioneiros Bioenergia S.A. (70430); Brazil ian sugarcane 
juice-to-ethanol, with credit for mechanized harvesting.

Brazil Sugarcane Ethanol None None ETHS237 46.51 8/17/2017 None Ethanol Copersucar (3702) Pioneiros Bioenergia 
SA (70430)

Brazil ian sugarcane juicetoethanol, 
with credit for mechanized harvesting

None Retired

T1R-1107 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: 
Seneca Energy II, LLC (71156). New York landfil l gas to 
pipeline-quality biomethane; delivered via pipeline; 
compressed to CNG in CA

New York Landfil l Gas Compressed 
Natural Gas CNG027 27.53 CNGLF207L 52.77 9/30/2016 None Bio-CNG Clean Energy (5481) Seneca Energy II, 

LLC (71156)

New York landfil l gas to pipelinequality 
biomethane; delivered via pipeline; 
compressed to CNG in CA

None Retired

T1N-1629 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: 
Canton Renewables (71041): Sauk Trails Hills landfil l 
gas to pipeline-quality biomethane; delivered via 
pipeline to Clean Energy Ehrenberg; l iquefied to LNG in 
Arizona

Michigan Landfil l Gas Liquefied 
Natural Gas None None LNGLF216 64.74 7/10/2017 None Bio-LNG Clean Energy (5481) Canton Renewables 

(71041)

Sauk Trails Hills landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline to Clean Energy 
Ehrenberg; l iquefied to LNG in Arizona

None Retired

T1R-1022 T1R-
1023

Tier 1 2.0
Fuel Producer: Glacial Lakes Corn Processors (4764) 
Facil ity Name: Aberdeen Energy (70299). Midwest, Corn 
Ethanol, Dry Mill,  100% DDGS, 100% WDGS, NG

South Dakota Corn Ethanol ETHC060 ETHC061 92.15        87.66 ETHC237L 80.19 3/31/2016 None Ethanol Glacial Lakes Corn 
Processors (4764)

Aberdeen Energy 
(70299)

Midwest, Corn Ethanol, Dry Mill,  100% 
DDGS, 100% WDGS, NG

None Retired

T1N-1636 Tier 1 2.0

Fuel Producer: Usina Alta Mogiana S/A (4225) Facil ity 
Name: Usina Alta Mogiana S.A. - Acucar e Alcool 
(70498): Brazil ian sugarcane juice-to-ethanol, with credit 
for surplus cogenerated electricity export, and 
mechanized harvesting.

Brazil Molasses Ethanol None None ETHM227 46.29 2/2/2017 None Ethanol Usina Alta Mogiana S/A 
(4225)

Usina Alta Mogiana 
SA Acucar e Alcool 
(70498)

Brazil ian sugarcane juicetoethanol, 
with credit for surplus cogenerated 
electricity export, and mechanized 
harvesting

None Retired

T1N-1647 Tier 1 2.0
Fuel Producer: Titan El Toro LLC (T153) Facil ity Name: 
Titan El Toro (T4201): North American NG delivered via 
pipeline; compressed in California

California North American NG Compressed 
Natural Gas None None CNGF206 80.59 3/17/2017 None Fossil CNG Titan El Toro LLC 

(T153) Titan El Toro (T4201) North American NG delivered via 
pipeline; compressed in California

None Retired

T1N-1626 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: 
Canton Renewables (71041): Sauk Trails Hills landfil l 
gas to pipeline-quality biomethane; delivered via 
pipeline to CNG Stations in California

Michigan Landfil l Gas Compressed 
Natural Gas None None CNGLF251 57.35 6/27/2017 None Bio-CNG Clean Energy (5481) Canton Renewables 

(71041)

Sauk Trails Hills landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline to CNG Stations in 
California

None Retired

T1N-1666 Tier 1 2.0

Fuel Producer: GeoGreen Biofuels (3885) Facil ity Name: 
GeoGreen Biofuels (81199): California sourced Waste 
Oil (Used Cooking Oil) Biodiesel produced in California 
(Prov isional)

California Used Cooking Oil Biodiesel None None BDU222 18.26 3/17/2017 None Biodiesel GeoGreen Biofuels 
(3885)

GeoGreen Biofuels 
(81199)

California sourced Waste Oil (Used 
Cooking Oil)Biodiesel produced in 
California (Provisional)

None Retired

T1N-1545 Tier 1 2.0

Fuel Producer: Athens Services (A431) Facil ity Name: 
Irwindale (V5355). Landfil l gas from SWACO landfil l in 
Grove City, OH is transported via pipeline to Irwindale 
California and compressed to CNG

Ohio Landfil l Gas Compressed 
Natural Gas None None CNGLF240 58.21 11/2/2016 None Bio-CNG Athens Services (A431) Irwindale (V5355)

Landfil l gas from SWACO landfil l in 
Grove City, OH is transported via 
pipeline to Irwindale California and 
compressed to CNG

None Retired

T1N-1704 Tier 1 2.0
Fuel Producer: Clean Energy (5481) Facil ity Name: 
Ehrenberg LNG (C0660): North American Natural Gas; 
delivered via pipeline; l iquefied to LNG in Arizona

Arizona North American NG Liquefied 
Natural Gas None None LNGF202 91.03 7/10/2017 None Fossil LNG Clean Energy (5481) Ehrenberg LNG 

(C0660)

North American Natural Gas; delivered 
via pipeline; l iquefied to LNG in 
Arizona

None Retired

T1N-1705 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: 
Ehrenberg LNG (C0660): North American Natural Gas; 
delivered via pipeline; l iquefied to LNG in Arizona; re-
gasified to L-CNG in California

Arizona North American NG
Liquefied 

Compressed 
Natural Gas

None None CNGF207 93.59 7/10/2017 None Fossil CNG Clean Energy (5481) Ehrenberg LNG 
(C0660)

North American Natural Gas; delivered 
via pipeline; l iquefied to LNG in 
Arizona; regasified to LCNG in 
California

None Retired

T1N-1707 Tier 1 2.0

Fuel Producer: REG Newton, LLC (3514) Facil ity Name: 
REG Newton, LLC (80162): High energy rendered Used 
Cooking Oil (UCO), Biodiesel produced in Iowa and 
transported by rail to California

Iowa Used Cooking Oil Biodiesel None None BDU223 22.50 3/17/2017 None Biodiesel REG Newton, LLC (3514) REG Newton, LLC 
(80162)

High energy rendered Used Cooking 
Oil (UCO), Biodiesel produced in Iowa 
and transported by rail to California

None Retired

T1N-1708 Tier 1 2.0

Fuel Producer: REG Newton, LLC (3514) Facil ity Name: 
REG Newton, LLC (80162): U.S. sourced Corn Oil 
Biodiesel produced in Iowa and transported by rail to 
California

Iowa Corn Oil Biodiesel None None BDC208 34.10 3/17/2017 None Biodiesel REG Newton, LLC (3514) REG Newton, LLC 
(80162)

US sourced Corn Oil Biodiesel 
produced in Iowa and transported by 
rail to California

None Retired

T1N-1711 Tier 1 2.0

Fuel Producer: Imperial Western Products (9871) Facil ity 
Name: Imperial Western Products (81066): CA-sourced 
rendered UCO to Biodiesel produced from Southern 
California, distributed to Southern California 
(Prov isional)

California Used Cooking Oil Biodiesel None None BDU220 20.96 1/27/2017 None Biodiesel Imperial Western 
Products (9871)

Imperial Western 
Products (81066)

CAsourced rendered UCO to Biodiesel 
produced from Southern California, 
distributed to Southern California 
(Provisional)

None Retired

T1N-1089 Tier 1 2.0

Fuel Producer: Heartland Corn Products (4827) Facil ity 
Name: Heartland Corn Products (70089). Midwest Corn, 
Ethanol,
 Dry Mill, DDGS, NG

Minnesota Corn Ethanol None None ETHC204 80.24 3/31/2016 None Ethanol Heartland Corn Products 
(4827)

Heartland Corn 
Products (70089)

Midwest Corn, Ethanol, Dry Mill, 
DDGS, NG

None Retired

T1N-1721 Tier 1 2.0

Fuel Producer: Bio Etanol, S.A. (5834) Facil ity Name: 
Bio Etanol (Pantaleon), S.A. (71037): Guatemalan 
sugarcane by-product molasses-based ethanol with 
average production processes and electricity co-product 
credit

Guatemala Molasses Ethanol None None ETHM231 40.20 5/19/2017 None Ethanol Bio Etanol, SA (5834)
Bio Etanol 
(Pantaleon), SA 
(71037)

Guatemalan sugarcane byproduct 
molassesbased ethanol with average 
production processes and electricity 
coproduct credit

None Retired

T1N-1722 Tier 1 2.0

Fuel Producer: Bio Etanol, S.A. (5834) Facil ity Name: 
Bio Etanol (Concepcion), S.A. (71037): Guatemalan 
sugarcane by-product molasses-based ethanol with 
average production processes and co-product credit for 
surplus electricity export, and mechanized harvesting

Guatemala Molasses Ethanol None None ETHM232 41.93 5/19/2017 None Ethanol Bio Etanol, SA (5834)
Bio Etanol 
(Concepcion), SA 
(71037)

Guatemalan sugarcane byproduct 
molassesbased ethanol with average 
production processes and coproduct 
credit for surplus electricity export, and 
mechanized harvesting

None Retired

T1N-1733 Tier 1 2.0

Fuel Producer: Global Alternative Fuels, LLC (7765); 
Facil ity Name: Global Alternative Fuels, LLC (83533); 
High energy rendered Used Cooking Oil (UCO), UCO 
shipped by truck less than 650 miles, Biodiesel produced 
in Texas, shipped by rail to California

Texas Used Cooking Oil 
(UCO) Biodiesel BDU227 20.83 BDU227R 22.45 11/28/2018 None Biodiesel Global Alternative Fuels, 

LLC (7765)
Global Alternative 
Fuels, LLC (83533)

High energy rendered Used Cooking 
Oil (UCO), UCO shipped by truck less 
than 650 miles, Biodiesel produced in 
Texas, shipped by rail to California

None Retired

T1N-1735 Tier 1 2.0

Fuel Producer: Global Alternative Fuels, LLC (7765); 
Facil ity Name: Global Alternative Fuels, LLC (83533); 
High energy rendered Used Cooking Oil (UCO), UCO 
shipped by truck less than 1,000 miles, Biodiesel 
produced in Texas, shipped by truck to California

Texas Used Cooking Oil 
(UCO) Biodiesel BDU225 28.54 BDU225R 30.15 11/28/2018 None Biodiesel Global Alternative Fuels, 

LLC (7765)
Global Alternative 
Fuels, LLC (83533)

High energy rendered Used Cooking 
Oil (UCO), UCO shipped by truck less 
than 1,000 miles, Biodiesel produced 
in Texas, shipped by truck to California

None Retired

T1N-1736 Tier 1 2.0
Fuel Producer: Global Alternative Fuels, LLC (7765); 
Facil ity Name: Global Alternative Fuels, LLC (83533); 
Soybean Oil shipped by rail, biodiesel produced from 
soybean oil in Texas, shipped by rail to California

Texas Soybean Oil Biodiesel BDS210 51.94 BDS210R 53.43 11/28/2018 None Biodiesel Global Alternative Fuels, 
LLC (7765)

Global Alternative 
Fuels, LLC (83533)

Soybean Oil shipped by rail, biodiesel 
produced from soybean oil in 
Texas, shipped by rail to California

None Retired

T1N-1571 Tier 1 2.0

Fuel Producer: White Energy, Inc. (4745) Facil ity Name: 
US Energy Partners, LLC (White Energy, Russell) 
(70038): Sorghum to Ethanol, Dry Mill, Midwest, NG, 
100% WDGS

Kansas Sorghum Ethanol None None ETHG216 80.38 2/2/2017 None Ethanol White Energy, Inc. 
(4745)

US Energy Partners, 
LLC (White Energy, 
Russell)(70038)

Sorghum to Ethanol, Dry Mill, Midwest, 
NG, 100% WDGS

None Retired

T1N-1742 Tier 1 2.0

Fuel Producer: Lakeview Biodiesel, LLC (L430) Facil ity 
Name: Lakeview Biodiesel, LLC (W0607): Biodiesel 
produced from Soybean oil in Missouri; Fuel transported 
via rail to California (Prov isional)

Missouri Soybean Biodiesel None None BDS212 56.20 6/30/2017 None Biodiesel Lakeview Biodiesel, LLC 
(L430)

Lakeview Biodiesel, 
LLC (W0607)

Biodiesel produced from Soybean oil 
in Missouri; Fuel transported via rail to 
California (Provisional)

None Retired

T1N-1568 Tier 1 2.0

Fuel Producer: White Energy, Inc. (4745) Facil ity Name: 
US Energy Partners, LLC (White Energy, Russell) 
(70038): Corn to Ethanol, Dry Mill, Midwest, NG, 100% 
DDGS

Kansas Corn Ethanol None None ETHC282 80.85 2/2/2017 None Ethanol White Energy, Inc. 
(4745)

US Energy Partners, 
LLC (White Energy, 
Russell)(70038)

Corn to Ethanol, Dry Mill, Midwest, NG, 
100% DDGS

None Retired

T1N-1751 Tier 1 2.0

Fuel Producer: BUSTER BIOFUELS LLC (4166) Facil ity 
Name: BUSTER BIOFUELS LLC (83449): High energy 
rendered Used Cooking Oil (UCO) sourced locally and 
transported by truck, Biodiesel produced in 
California(Prov isional)

California Used Cooking Oil Biodiesel None None BDU230 21.53 6/28/2017 None Biodiesel BUSTER BIOFUELS LLC 
(4166)

BUSTER BIOFUELS 
LLC (83449)

High energy rendered Used Cooking 
Oil (UCO)sourced locally and 
transported by truck, Biodiesel 
produced in California(Provisional)

None Retired

T1R-1241 Tier 1 2.0
Fuel Producer: Green Plains Holdings II LLC - Lakota 
(4755) Facil ity Name: Green Plains Holdings II LLC - 
Lakota (70051). Midwest, Corn Ethanol, Dry Mill,  NG

Nebraska Corn Ethanol ETHC024 91.60 ETHC256L 81.42 3/31/2016 None Ethanol Green Plains Holdings II 
LLC Lakota (4755)

Green Plains Holdings 
II LLC Lakota (70051) Midwest, Corn Ethanol, Dry Mill,  NG None Retired

T1R-1113 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: LES 
Renewable NG, LLC - SWACO Facility (71157). Ohio 
landfil l gas to pipeline-quality biomethane; delivered 
via pipeline; compressed to CNG in CA

Ohio Landfil l Gas Compressed 
Natural Gas CNG025 28.68 CNGLF209L 60.92 9/30/2016 None Bio-CNG Clean Energy (5481)

LES Renewable NG, 
LLC SWACO Facility 
(71157)

Ohio landfil l gas to pipelinequality 
biomethane; delivered via pipeline; 
compressed to CNG in CA

None Retired

T2R-1067 Tier 2 2.0

Fuel Producer: Archer Daniels Midland Co (4888) 
Facil ity Name: Archer Daniels Midland Compnay - 
Columbus Dry Mill (70355). Midwest, Corn Ethanol, Dry 
Mill, NG, Closed-loop heat recovery, Cogeneration

Nebraska Corn Ethanol ETHC018_2 87.11 ETHC274L 81.47 3/31/2016 None Ethanol Archer Daniels Midland 
Co (4888)

Archer Daniels 
Midland Compnay 
Columbus Dry Mill 
(70355)

Midwest, Corn Ethanol, Dry Mill, NG, 
Closedloop heat recovery, 
Cogeneration

None Retired

T1N-1234 Tier 1 2.0
Fuel Producer: Red Trail Energy LLC (4803) Facil ity 
Name: Red Trail Energy LLC (70077). Midwest Corn, 
Ethanol, Dry Mill, 100% DDGS, NG 

North Dakota Corn Ethanol None None ETHC218 82.30 3/31/2016 None Ethanol Red Trail Energy LLC 
(4803)

Red Trail Energy LLC 
(70077)

Midwest Corn, Ethanol, Dry Mill, 100% 
DDGS, NG 

None Retired

T1N-1506 Tier 1 2.0
Fuel Producer: NuGen Energy, LLC (3332) Facil ity 
Name: NuGen Energy, LLC (70195). Midwest Sorghum, 
Ethanol, Dry Mill, DDGS, MDGS, and Corn Oil, NG

South Dakota Sorghum Ethanol None None ETHG214 85.72 11/2/2016 None Ethanol NuGen Energy, LLC 
(3332)

NuGen Energy, LLC 
(70195)

Midwest Sorghum, Ethanol, Dry Mill, 
DDGS, MDGS, and Corn Oil, NG

None Retired

T1N-1143 Tier 1 2.0

Fuel Producer: Raízen Energia S/A (3805) Facil ity 
Name: Bonfim (70548) - Ethanol production from 
Brazil ian sugarcane by-product molasses feedstock, with 
credit for electricity co-product export, and mechanized 
harvesting.

Brazil Molasses Ethanol None None ETHM216 44.24 6/6/2016 None Ethanol Raízen Energia S/A 
(3805) Bonfim (70548)

Ethanol production from Brazil ian 
sugarcane byproduct molasses 
feedstock, with credit for electricity 
coproduct export, and mechanized 
harvesting

None Retired

T1N-1570 Tier 1 2.0

Fuel Producer: White Energy, Inc. (4745) Facil ity Name: 
US Energy Partners, LLC (White Energy, Russell) 
(70038): Sorghum to Ethanol, Dry Mill, Midwest, NG, 
100% DDGS

Kansas Sorghum Ethanol None None ETHG217 88.90 2/2/2017 None Ethanol White Energy, Inc. 
(4745)

US Energy Partners, 
LLC (White Energy, 
Russell)(70038)

Sorghum to Ethanol, Dry Mill, Midwest, 
NG, 100% DDGS

None Retired

T1N-1191 Tier 1 2.0

Fuel Producer: BUNGE ACUCAR E BIOENERGIA LTDA 
(3858) Facil ity Name: USINA OUROESTE AÇÚCAR E 
ÁLCOOL LTDA (70483): Brazil ian sugarcane juice-to-
ethanol, with credit for electricity co-product export, and 
mechanized harvesting.

Brazil Sugarcane Ethanol None None ETHS207 46.24 6/6/2016 None Ethanol
BUNGE ACUCAR E 
BIOENERGIA LTDA 
(3858)

USINA OUROESTE 
AÇÚCAR E ÁLCOOL 
LTDA (70483)

Brazil ian sugarcane juicetoethanol, 
with credit for electricity coproduct 
export, and mechanized harvesting

None Retired

T1N-1491 Tier 1 2.0

Fuel Producer: Delek Renewables, LLC (5998) Facil ity 
Name: Delek Renewables Cleburne Biodiesel Plant 
(81398): High energy rendered Tallow; Biodiesel 
produced in Texas and transported by rail to California

Texas Tallow Biodiesel None None BDT217 38.27 3/22/2017 None Biodiesel Delek Renewables, LLC 
(5998)

Delek Renewables 
Cleburne Biodiesel 
Plant (81398)

High energy rendered Tallow; 
Biodiesel produced in Texas and 
transported by rail to California

None Retired

T1N-1492 Tier 1 2.0

Fuel Producer: Delek Renewables, LLC (5998) Facil ity 
Name: Delek Renewables Cleburne Biodiesel Plant 
(81398): Biodiesel produced from Soybean Oil in Texas; 
Fuel transported via rail to California

Texas Soybean Biodiesel None None BDS209 58.55 3/22/2017 None Biodiesel Delek Renewables, LLC 
(5998)

Delek Renewables 
Cleburne Biodiesel 
Plant (81398)

Biodiesel produced from Soybean Oil 
in Texas; Fuel transported via rail to 
California

None Retired

T1N-1493 Tier 1 2.0

Fuel Producer: Delek Renewables, LLC (5998) Facil ity 
Name: Delek Renewables Cleburne Biodiesel Plant 
(81398): High energy rendered Used Cooking Oil (UCO), 
Biodiesel produced in Texas, shipped by rail to 
California

Texas Used Cooking Oil Biodiesel None None BDU224 28.40 3/22/2017 None Biodiesel Delek Renewables, LLC 
(5998)

Delek Renewables 
Cleburne Biodiesel 
Plant (81398)

High energy rendered Used Cooking 
Oil (UCO), Biodiesel produced in 
Texas, shipped by rail to California

None Retired

T1N-1617 Tier 1 2.0

Fuel Producer: REG Newton, LLC (3514) Facil ity Name: 
REG Newton, LLC (80162): U.S. sourced rendered 
Tallow; Biodiesel Produced in Iowa and transported by 
rail to California

Iowa Tallow Biodiesel None None BDT212 35.94 2/2/2017 None Biodiesel REG Newton, LLC (3514) REG Newton, LLC 
(80162)

US sourced rendered Tallow; Biodiesel 
Produced in Iowa and transported by 
rail to California

None Retired

T2N-1116 Tier 2 2.0
Fuel Producer: New Leaf Biofuel (7768) Facil ity Name: 
New Leaf Biofuel (83541). Self-rendered Used Cooking 
Oil Biodiesel Produced in California (Prov isional)

San Diego, 
California Used Cooking Oil Biodiesel None None BDU202 8.63 4/1/2016 None Biodiesel New Leaf Biofuel (7768) New Leaf Biofuel 

(83541)

Selfrendered Used Cooking Oil 
Biodiesel Produced in California 
(Provisional)

None Retired



T2N-1154 Tier 2 2.0

Fuel Producer: Biodico Westside (6231) Facil ity Name: 
Biodico Plant (83027): California Used Cooking Oil;  
Biodiesel produced in Five Points, California 
(Prov isional)

California Used Cooking Oil Biodiesel None None BDU229 14.97 6/1/2017 Pathway Details (PDF) Biodiesel Biodico Westside (6231) Biodico Plant (83027)
California Used Cooking Oil;  Biodiesel 
produced in Five Points, California 
(Provisional)

None Retired

T2N-1159 Tier 2 2.0

Fuel Producer: High Mountain Fuels, LLC (4293) Facil ity 
Name: Altamont Bio-LNG Plant (70526): Tier 2 Method 
2B Pathway; Altamont landfil l gas delivered via pipeline 
to High Mountain Fuels; purified to biomethane and 
liquefied to LNG in California; fuel dispensed on-site

California Landfil l Gas Liquefied 
Natural Gas None None LNGLF217 7.39 6/22/2017 Pathway Details (PDF) Bio-LNG High Mountain Fuels, 

LLC (4293)
Altamont BioLNG 
Plant (70526)

Tier 2 Method 2B Pathway; Altamont 
landfil l gas delivered via pipeline to 
High Mountain Fuels; purified to 
biomethane and liquefied to LNG in 
California; fuel dispensed onsite

None Retired

T2N-1162 Tier 2 2.0

Fuel Producer: High Mountain Fuels, LLC (4293) Facil ity 
Name: Altamont Bio-LNG Plant (70526): Tier 2 Method 
2B Pathway; Altamont landfil l gas delivered via pipeline 
to High Mountain Fuels; purified to biomethane and 
liquefied to LNG in California; fuel delivered to Bay 
Area by Truck

California Landfil l Gas Liquefied 
Natural Gas None None LNGLF218 7.74 6/22/2017 Pathway Details (PDF) Bio-LNG High Mountain Fuels, 

LLC (4293)
Altamont BioLNG 
Plant (70526)

Tier 2 Method 2B Pathway; Altamont 
landfil l gas delivered via pipeline to 
High Mountain Fuels; purified to 
biomethane and liquefied to LNG in 
California; fuel delivered to Bay Area 
by Truck

None Retired

T1N-1630 Tier 1 2.0

Fuel Producer: Clean Energy (5481) Facil ity Name: 
Canton Renewables (71041): Sauk Trails Hills landfil l 
gas to pipeline-quality biomethane; delivered via 
pipeline to Clean Energy Ehrenberg; re-gasified to L-
CNG in California

Michigan Landfil l Gas
Liquefied 

Compressed 
Natural Gas

None None CNGLF244 67.29 7/10/2017 None Bio-CNG Clean Energy (5481) Canton Renewables 
(71041)

Sauk Trails Hills landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline to Clean Energy 
Ehrenberg; regasified to LCNG in 
California

None Retired

T2N-1164 Tier 2 2.0

Fuel Producer: High Mountain Fuels, LLC (4293) Facil ity 
Name: Altamont Bio-LNG Plant (70526): Tier 2 Method 
2B Pathway; Altamont landfil l gas delivered via pipeline 
to High Mountain Fuels; purified to biomethane and 
liquefied to LNG in California; fuel delivered to 
Southern California by Truck

California Landfil l Gas Liquefied 
Natural Gas None None LNGLF219 10.71 6/22/2017 Pathway Details (PDF) Bio-LNG High Mountain Fuels, 

LLC (4293)
Altamont BioLNG 
Plant (70526)

Tier 2 Method 2B Pathway; Altamont 
landfil l gas delivered via pipeline to 
High Mountain Fuels; purified to 
biomethane and liquefied to LNG in 
California; fuel delivered to Southern 
California by Truck

None Retired

T1N-1485 Tier 1 2.0

Fuel Producer: Copersucar (3702); Facil ity Name: 
Pioneiros Bioenergia S.A. (70430); Brazil ian sugarcane 
molasses-to-ethanol, with credit for mechanized 
harvesting.

Brazil Molasses Ethanol None None ETHM235 47.56 8/17/2017 None Ethanol Copersucar (3702) Pioneiros Bioenergia 
SA (70430)

Brazil ian sugarcane 
molassestoethanol, with credit for 
mechanized harvesting

None Retired

T2N-1192 Tier 2 2.0

Fuel Producer: BUSTER BIOFUELS LLC (4166) Facil ity 
Name: BUSTER BIOFUELS LLC (83449): Raw Used 
Cooking Oil (UCO) sourced locally and transported by 
truck, Biodiesel produced in California (Prov isional)

California Used Cooking Oil Biodiesel None None BDU231 16.90 7/10/2017 Pathway Details (PDF) Biodiesel BUSTER BIOFUELS LLC 
(4166)

BUSTER BIOFUELS 
LLC (83449)

Raw Used Cooking Oil (UCO)sourced 
locally and transported by truck, 
Biodiesel produced in California 
(Provisional)

None Retired

T1N-1627 Tier 1 2.0

Fuel Producer: Clean Energy (5481); Facil ity Name: 
Canton Renewables (71041); Sauk Trail Hil ls landfil l gas 
to pipeline-quality biomethane; delivered via pipeline to 
Clean Energy Boron; l iquefied to LNG in California

Michigan Landfil l Gas Liquefied 
Natural Gas

LNGLF221 66.93 LNGLF221R 72.42 8/16/2017 None Bio-LNG Clean Energy (5481) Canton Renewables 
(71041)

Sauk Trail Hil ls landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline to Clean Energy Boron; 
l iquefied to LNG in California

None Retired

T1N-1628 Tier 1 2.0

Fuel Producer: Clean Energy (5481); Facil ity Name: 
Canton Renewables (71041); Sauk Trail Hil ls landfil l gas 
to pipeline-quality biomethane; delivered via pipeline to 
Clean Energy Boron; l iquefied to LNG in California; re-
gassified to L-CNG in California

Michigan Landfil l Gas
Liquefied 

Compressed 
Natural Gas

CNGLF255 69.48 CNGLF255R 74.97 8/16/2017 None Bio-CNG Clean Energy (5481) Canton Renewables 
(71041)

Sauk Trail Hil ls landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline to Clean Energy Boron; 
l iquefied to LNG in California; 
regassified to LCNG in California

None Retired

T1N-1651 Tier 1 2.0

Fuel Producer: Shell Energy North America (6154); 
Facil ity Name: JDP Renewables (L6161); Jefferson David 
Parish Sanitary landfil l gas to pipeline-quality 
biomethane; delivered via pipeline to CNG Stations in 
California (Provisional)

Louisiana Landfil l Gas Compressed 
Natural Gas None None CNGLF260 39.31 8/24/2017 None Bio-CNG Shell Energy North 

America (6154)
JDP Renewables 
(L6161)

Jefferson David Parish Sanitary landfil l 
gas to pipelinequality biomethane; 
delivered via pipeline to CNG Stations 
in California (Provisional)

None Retired

T1N-1654 Tier 1 2.0

Fuel Producer: Shell Energy North America (6154); 
Facil ity Name: JDP Renewables (L6161); Jefferson David 
Parish Sanitary landfil l gas to pipeline-quality 
biomethane; delivered via pipeline to Clean Energy 
Ehrenberg; l iquefied to LNG in Arizona (Provisional)

Louisiana Landfil l Gas Liquefied 
Natural Gas None None LNGLF224 47.28 8/24/2017 None Bio-LNG Shell Energy North 

America (6154)
JDP Renewables 
(L6161)

Jefferson David Parish Sanitary landfil l 
gas to pipelinequality biomethane; 
delivered via pipeline to Clean Energy 
Ehrenberg; l iquefied to LNG in Arizona 
(Provisional)

None Retired

T1N-1655 Tier 1 2.0

Shell Energy North America (6154); JDP Renewables 
(L6161); Jefferson David Parish Sanitary landfil l gas to 
pipeline-quality biomethane; delivered via pipeline to 
Clean Energy Ehrenberg; l iquefied to LNG in Arizona; re
gasified in California (Provisional)

Louisiana Landfil l Gas
Liquefied 

Compressed 
Natural Gas

None None CNGLF259 49.82 8/24/2017 None Bio-CNG Shell Energy North 
America (6154)

JDP Renewables 
(L6161)

Jefferson David Parish Sanitary landfil l 
gas to pipelinequality biomethane; 
delivered via pipeline to Clean Energy 
Ehrenberg; l iquefied to LNG in 
Arizona; regasified in California 
(Provisional)

None Retired

T1N-1659 Tier 1 2.0

Fuel Producer: Shell Energy North America (6154); 
Facil ity Name: East Texas Renewables (F2942); 
Greenwood Farms landfil l gas to pipeline-quality 
biomethane; delivered via pipeline to Clean Energy 
Ehrenberg; l iquefied to LNG in Arizona (Provisional)

Texas Landfil l Gas Liquefied 
Natural Gas None None LNGLF223 46.60 8/24/2017 None Bio-LNG Shell Energy North 

America (6154)
East Texas 
Renewables (F2942)

Greenwood Farms landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline to Clean Energy 
Ehrenberg; l iquefied to LNG in Arizona 
(Provisional)

None Retired

T1N-1660 Tier 1 2.0

Fuel Producer: Shell Energy North America (6154); 
Facil ity Name: East Texas Renewables (F2942); 
Greenwodd Farms landfil l gas to pipeline-quality 
biomethane; delivered via pipeline to Clean Energy 
Ehrenberg; l iquefied to LNG in Arizona; re-gasified in 
California (Provisional)

Texas Landfil l Gas
Liquefied 

Compressed 
Natural Gas

None None CNGLF258 49.15 8/24/2017 None Bio-LNG Shell Energy North 
America (6154)

East Texas 
Renewables (F2942)

Greenwodd Farms landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline to Clean Energy 
Ehrenberg; l iquefied to LNG in 
Arizona; regasified in California 
(Provisional)

None Retired

T1N-1664 Tier 1 2.0

Fuel Producer: Shell Energy North America (6154); 
Facil ity Name: Cambrian Energy/Southtex Fort Smith 
Treaters (C5950); Fort Smith landfil l gas to pipeline-
quality biomethane; delivered via pipeline to Clean 
Energy Ehrenberg; l iquefied to LNG in Arizona 
(Provisional)

Arkansas Landfil l Gas Liquefied 
Natural Gas None None LNGLF222 50.15 8/24/2017 None Bio-LNG Shell Energy North 

America (6154)

Cambrian 
Energy/Southtex Fort 
Smith Treaters 
(C5950)

Fort Smith landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline to Clean Energy 
Ehrenberg; l iquefied to LNG in Arizona 
(Provisional)

None Retired

T1N-1665 Tier 1 2.0

Fuel Producer: Shell Energy North America (6154);  
Facil ity Name: Cambrian Energy/Southtex Fort Smith 
Treaters (C5950); Fort Smith landfil l gas to pipeline-
quality biomethane; delivered via pipeline to Clean 
Energy Ehrenberg; l iquefied to LNG in Arizona; re-
gasified and compressed in California (Provisional)

Arkansas Landfil l Gas
Liquefied 

Compressed 
Natural Gas

None None CNGLF257 52.70 8/24/2017 None Bio-CNG Shell Energy North 
America (6154)

Cambrian 
Energy/Southtex Fort 
Smith Treaters 
(C5950)

Fort Smith landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline to Clean Energy 
Ehrenberg; l iquefied to LNG in 
Arizona; regasified and compressed in 
California (Provisional)

None Retired

T1N-1782 Tier 1 2.0

Fuel Producer: Usina Batatais S/A - Açúcar e Álcool 
(6446); Facil ity Name: Usina Batatais S.A. - Açucar e 
Álcool - Batatais Unit (70408); Brazil ian sugarcane juice-
based ethanol, with credit for mechanized harvesting.

Brazil Sugarcane Ethanol None None ETHS236 48.71 8/17/2017 None Ethanol Usina Batatais S/A 
Açúcar e Álcool (6446)

Usina Batatais SA 
Açucar e Álcool 
Batatais Unit (70408)

Brazil ian sugarcane juicebased 
ethanol, with credit for mechanized 
harvesting

None Retired

T1N-1784 Tier 1 2.0

Fuel Producer: Usina Batatais S/A - Açúcar e Álcool 
(6446); Facil ity Name: Usina Batatais S.A. - Açucar e 
Álcool (70409); Brazil ian sugarcane juice-based ethanol, 
with credit for mechanized harvesting.

Brazil Sugarcane Ethanol None None ETHS235 47.53 8/17/2017 None Ethanol Usina Batatais S/A 
Açúcar e Álcool (6446)

Usina Batatais SA 
Açucar e Álcool 
(70409)

Brazil ian sugarcane juicebased 
ethanol, with credit for mechanized 
harvesting

None Retired

T1R-1787 Tier 1 2.0

Fuel Producer: Raízen Energia S/A (3805) Facil ity 
Name: Costa Pinto (70552): Raizen Energia S.A.,  COPI: 
Brazil ian sugarcane molasses-based ethanol, with credit 
for electricity co-product export, and mechanized 
harvesting.

Brazil Molasses Ethanol ETHM219 44.19 ETHM219R 47.02 8/9/2017 Former T1N-1566, FPC: 
ETHM219 Ethanol Raízen Energia S/A 

(3805) Costa Pinto (70552)

Raizen Energia SA,  COPI Brazil ian 
sugarcane molassesbased ethanol, 
with credit for electricity coproduct 
export, and mechanized harvesting

None Retired

T1R-1788 Tier 1 2.0

Fuel Producer: Raízen Energia S/A (3805); Facil ity 
Name: Gasa (70551); Raizen Energia S.A., Usina Gasa, 
Sao Paulo, Brazil. Brazil ian sugarcane -to-ethanol, with 
credit for mechanized harvesting

Brazil Sugarcane Ethanol ETHS221 46.07 ETHS221R 46.91 8/9/2017 Former T1N-1210, FPC: 
ETHS221 Ethanol Raízen Energia S/A 

(3805) Gasa (70551)

Raizen Energia SA, Usina Gasa, Sao 
Paulo, Brazil. Brazil ian sugarcane 
toethanol, with credit for mechanized 
harvesting

None Retired

T1R-1789 Tier 1 2.0

Fuel Producer: Raízen Energia S/A (3805) Facil ity 
Name: Rafard (70557): Raizen Energia S.A., Rafard Mill: 
Brazil ian sugarcane molasses-based ethanol, with credit 
for electricity co-product export, and mechanized 
harvesting.

Brazil Molasses Ethanol ETHM215 47.17 ETHM215R 48.76 8/9/2017 Former T1N-1140, FPC: 
ETHM215 Ethanol Raízen Energia S/A 

(3805) Rafard (70557)

Raizen Energia SA, Rafard Mill; 
Brazil ian sugarcane molassesbased 
ethanol, with credit for electricity 
coproduct export, and mechanized 
harvesting

None Retired

T1R-1790 Tier 1 2.0

Fuel Producer: Raízen Energia S/A (3805) Facil ity 
Name: Paraguaçu (71057): Raizen Energia S.A., 
Paraguacu Mill, Sao Paulo, Brazil: Brazil ian sugarcane 
molasses-to-ethanol, with credit for mechanized 
harvesting.

Brazil Molasses Ethanol ETHM223 46.71 ETHM223R 49.32 8/9/2017 Former T1N-1146, 
FPC:ETHM223 Ethanol Raízen Energia S/A 

(3805) Paraguaçu (71057)

Raizen Energia SA, Paraguacu Mill, 
Sao Paulo, Brazil; Brazil ian sugarcane 
molassestoethanol, with credit for 
mechanized harvesting

None Retired

T1N-1771 Tier 1 2.0

Fuel Producer: EM Gas Marketing, LLC (6287); Facil ity 
Name: Fresh Kills Landfil l EMGM (7120t); Fresh Kills 
landfil l gas to pipeline-quality biomethane; delivered 
via pipeline to Orange County Transportation Authority 
and TruStar CNG Stations in California

New York Landfil l Gas Compressed 
Natural Gas None None CNGLF262 37.13 8/29/2017 None Bio-CNG EM Gas Marketing, LLC 

(6287)
Fresh Kills Landfil l 
EMGM (7120t)

Fresh Kills landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline to Orange County 
Transportation Authority and TruStar 
CNG Stations in California

None Retired

T1N-1775 Tier 1 2.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877); Facil ity Name: Meadow Branch Landfil l Gas 
Processing Facil ity (71252); Meadow Branch landfil l gas 
to pipeline-quality biomethane; delivered via pipeline to 
Orange County Transportation Authority and TruStar 
CNG Stations in CA (Provisional)

Tennessee Landfil l Gas CNG CNGLF261 38.51 CNGLF261R 52.14 5/11/2018 None Bio-CNG
Element Markets 
Renewable Energy, LLC 
(5877)

Meadow Branch 
Landfil l Gas 
Processing Facil ity 
(71252)

Meadow Branch landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline to Orange County 
Transportation Authority and TruStar 
CNG Stations in CA (Provisional)

None Retired

T1N-1755 Tier 1 2.0

Fuel Producer: REG New Boston, LLC (6067); Facil ity 
Name: REG New Boston, LLC (81490); High energy 
rendered Used Cooking Oil (UCO), Biodiesel produced in 
Texas and transported by rail to California

Texas Used Cooking Oil Biodiesel None None BDU232 20.23 8/31/2017 None Biodiesel REG New Boston, LLC 
(6067)

REG New Boston, LLC 
(81490)

High energy rendered Used Cooking 
Oil (UCO), Biodiesel produced in 
Texas and transported by rail to 
California

None Retired

T2N-1191 Tier 2 2.0

Fuel Producer: USL Parallel Products of California 
(4018); Facil ity Name: USL Parallel Products of 
California (70122); Tier 2 Method 2B Pathway: Ethanol 
derived from recycled beverages in Rancho Cucamonga, 
California

California Waste Beverage Ethanol None None ETHWB201 69.82 9/1/2017 Application Package Ethanol USL Parallel Products of 
California (4018)

USL Parallel Products 
of California (70122)

Tier 2 Method 2B Pathway Ethanol 
derived from recycled beverages in 
Rancho Cucamonga, California

None Retired

T1N-1693 Tier 1 2.0
Fuel Producer: Copersucar (3702); Facil ity Name: Usina 
Santa Lúcia (70426); Brazil ian sugarcane juice-to-
ethanol pathway, with credit for mechanized harvesting.

Brazil Sugarcane Ethanol None None ETHS241 46.88 9/1/2017 None Ethanol Copersucar (3702) Usina Santa Lúcia 
(70426)

Brazil ian sugarcane juicetoethanol 
pathway, with credit for mechanized 
harvesting

None Retired

T1N-1643 Tier 1 2.0

Fuel Producer: WM Renewable Energy, LLC (W978); 
Facil ity Name: WM Renewable Energy of Ohio - 
American Landfil l (71222); American landfil l gas (Ohio) 
to pipeline-quality biomethane; delivered via pipeline to 
California CNG Stations

Ohio Landfil l Gas Compressed 
Natural Gas None None CNGLF264 43.97 9/5/2017 None Bio-CNG WM Renewable Energy, 

LLC (W978)

WM Renewable 
Energy of Ohio 
American Landfil l 
(71222)

American landfil l gas (Ohio)to 
pipelinequality biomethane; delivered 
via pipeline to California CNG Stations

None Retired

T1N-1754 Tier 1 2.0

Fuel Producer: WM Renewable Energy, LLC (W978); 
Facil ity Name: WM Renewable Energy of Ohio - 
American Landfil l (71222); American landfil l gas to 
pipeline-quality biomethane; delivered via pipeline; 
l iquefied to LNG in AZ; Re-gasified in CA

Ohio Landfil l Gas
Liquefied 

Compressed 
Natural Gas

None None CNGLF263 59.12 9/5/2017 None Bio-CNG WM Renewable Energy, 
LLC (W978)

WM Renewable 
Energy of Ohio 
American Landfil l 
(71222)

American landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline; l iquefied to LNG in AZ; 
Regasified in CA

None Retired

T1N-1477 Tier 1 2.0

Fuel Producer: Copersucar (3702); Facil ity Name: Usina 
Barra Grande de Lençóis S.A. (70412); Brazil ian 
sugarcane molases-to-ethanol, with credit for 
mechanized harvesting.

Brazil Molasses Ethanol  ETHM205L T1R-1259 ETHM239 48.90 9/5/2017 None Ethanol Copersucar (3702)
Usina Barra Grande 
de Lençóis SA 
(70412)

Brazil ian sugarcane molasestoethanol, 
with credit for mechanized harvesting

None Retired

T1N-1753 Tier 1 2.0

Fuel Producer: WM Renewable Energy, LLC (W978); 
Facil ity Name: WM Renewable Energy of Ohio - 
American Landfil l (71222); American landfil l gas (Ohio) 
to pipeline-quality biomethane; delivered via pipeline; 
l iquefied to LNG in AZ (Provisional)

Ohio Landfil l Gas Liquefied 
Natural Gas None None LNGLF225 56.57 9/5/2017 None Bio-LNG WM Renewable Energy, 

LLC (W978)

WM Renewable 
Energy of Ohio 
American Landfil l 
(71222)

American landfil l gas (Ohio)to 
pipelinequality biomethane; delivered 
via pipeline; l iquefied to LNG in AZ 
(Provisional)

None Retired

T2N-1197 Tier 2 2.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Tier 2 Method 2B 
Pathway: Renewable Diesel produced from Rendered 
Used Cooking Oil, Fuel produced in Louisiana.  
Renewable Naphtha and LPG as co-products 
(Provisional)

Louisiana Used Cooking Oil Renewable 
Diesel None None RDU203 24.35 9/11/2017 Application Package Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Tier 2 Method 2B Pathway Renewable 
Diesel produced from Rendered Used 
Cooking Oil, Fuel produced in 
Louisiana Renewable Naphtha and 
LPG as coproducts (Provisional)

None Retired

T2N-1198 Tier 2 2.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Tier 2 Method 2B 
Pathway: Renewable Diesel produced from Non-
Rendered Used Cooking Oil, Fuel produced in 
Louisiana.  Renewable Naphtha and LPG as co-products 
(Provisional)

Louisiana Used Cooking Oil Renewable 
Diesel None None RDU204 18.99 9/11/2017 Application Package Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Tier 2 Method 2B Pathway Renewable 
Diesel produced from NonRendered 
Used Cooking Oil, Fuel produced in 
Louisiana Renewable Naphtha and 
LPG as coproducts (Provisional)

None Retired

T2N-1199 Tier 2 2.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Tier 2 Method 2B 
Pathway: Renewable Diesel produced from Corn Oil, 
Fuel produced in Louisiana.  Renewable Naphtha and 
LPG as co-products (Provisional)

Louisiana Corn Oil Renewable 
Diesel None None RDC202 34.32 9/11/2017 Application Package Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Tier 2 Method 2B Pathway Renewable 
Diesel produced from Corn Oil, Fuel 
produced in Louisiana Renewable 
Naphtha and LPG as coproducts 
(Provisional)

None Retired

T2N-1200 Tier 2 2.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Tier 2 Method 2B 
Pathway: Renewable Diesel produced from Tallow, Fuel 
produced in Louisiana.  Renewable Naphtha and LPG 
as co-products (Provisional)

Louisiana Tallow Renewable 
Diesel None None RDT206 35.71 9/11/2017 Application Package Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Tier 2 Method 2B Pathway Renewable 
Diesel produced from Tallow, Fuel 
produced in Louisiana Renewable 
Naphtha and LPG as coproducts 
(Provisional)

None Retired

T2N-1201 Tier 2 2.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Tier 2 Method 2B 
Pathway: Renewable Diesel produced from Soy Oil, Fuel 
produced in Louisiana.  Renewable Naphtha and LPG 
as co-products  (Provisional)

Louisiana Soybean Oil Renewable 
Diesel None None RDS201 56.57 9/11/2017 Application Package Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Tier 2 Method 2B Pathway Renewable 
Diesel produced from Soy Oil, Fuel 
produced in Louisiana Renewable 
Naphtha and LPG as coproducts  
(Provisional)

None Retired

T1N-1478 Tier 1 2.0
Fuel Producer: Copersucar (3702); Facil ity Name: 
Açucareira Quatá S.A. (70406); Brazil ian sugarcane 
juice-to-ethanol, with credit for mechanized harvesting.

Brazil Sugarcane Ethanol None None ETHS242 48.86 9/19/2017 None Ethanol Copersucar (3702) Açucareira Quatá SA 
(70406)

Brazil ian sugarcane juicetoethanol, 
with credit for mechanized harvesting

None Retired

T1N-1479 Tier 1 2.0

Fuel Producer: Copersucar (3702); Facil ity Name: 
Açucareira Quatá S.A. (70406); Brazil ian sugarcane 
molasses-to-ethanol, with credit for mechanized 
harvesting.

Brazil Molasses Ethanol ETHM207L 45.97 ETHM240 50.69 9/19/2017 None Ethanol Copersucar (3702) Açucareira Quatá SA 
(70406)

Brazil ian sugarcane 
molassestoethanol, with credit for 
mechanized harvesting

None Retired

T1N-1472 Tier 1 2.0
Fuel Producer: Copersucar (3702); Facil ity Name: Usina 
Cerradão Ltda (70425); Brazil ian sugarcane juice-to-
ethanol, with credit for mechanized harvesting.

Brazil Sugarcane Ethanol None None ETHS243 47.53 9/25/2017 None Ethanol Copersucar (3702) Usina Cerradão Ltda 
(70425)

Brazil ian sugarcane juicetoethanol, 
with credit for mechanized harvesting

None Retired

T1N-1473 Tier 1 2.0
Fuel Producer: Copersucar (3702); Facil ity Name: Usina 
Cerradão Ltda (70425); Brazil ian sugarcane molasses-to-
ethanol, with credit for mechanized harvesting.

Brazil Molasses Ethanol ETHM212L 44.6 ETHM241 48.80 9/25/2017 None Ethanol Copersucar (3702) Usina Cerradão Ltda 
(70425)

Brazil ian sugarcane 
molassestoethanol, with credit for 
mechanized harvesting

None Retired

T1N-1474 Tier 1 2.0

Fuel Producer: Copersucar (3702); Facil ity Name: 
Açúcareira Zil lo Lorenzetti S.A. (70432); Brazil ian 
sugarcane juice-to-ethanol, with credit for mechanized 
harvesting.

Brazil Sugarcane Ethanol ETHS205L 45.21 ETHS244 45.07 9/25/2017 None Ethanol Copersucar (3702) Açúcareira Zil lo 
Lorenzetti SA (70432)

Brazil ian sugarcane juicetoethanol, 
with credit for mechanized harvesting

None Retired

T1N-1475 Tier 1 2.0

Fuel Producer: Copersucar (3702); Facil ity Name: 
Açúcareira Zil lo Lorenzetti S.A. (70432); Brazil ian 
sugarcane molasses-to-ethanol, with credit for 
mechanized harvesting.

Brazil Molasses Ethanol ETHM206L 46.32 ETHM242 46.26 9/25/2017 None Ethanol Copersucar (3702) Açúcareira Zil lo 
Lorenzetti SA (70432)

Brazil ian sugarcane 
molassestoethanol, with credit for 
mechanized harvesting

None Retired

T1N-1757 Tier 1 2.0

Fuel Producer: REG New Boston, LLC (6067) ; Facil ity 
Name: REG New Boston, LLC (81490); U.S. sourced 
rendered Tallow; Biodiesel Produced in Texas and 
transported by rail to California

Texas Tallow Biodiesel None None BDT218 34.27 9/25/2017 None Biodiesel REG New Boston, LLC 
(6067)

REG New Boston, LLC 
(81490)

US sourced rendered Tallow; Biodiesel 
Produced in Texas and transported by 
rail to California

None Retired

T2N-1227 Tier 2 2.0

Fuel Producer: White Energy, Inc. (4745) ; Facil ity 
Name: US Energy Partners, LLC (White Energy, Russell) 
(70038); Tier 2 Method 2B Pathway: Ethanol produced 
from Midwest Dry Mill, Wheat Starch Slurry, Wet DGS, 
NG

Kansas Wheat Starch Slurry Ethanol None None ETHWSS200 45.20 10/11/2017 Application Package Ethanol White Energy, Inc. 
(4745)

US Energy Partners, 
LLC (White Energy, 
Russell)(70038)

Tier 2 Method 2B Pathway Ethanol 
produced from Midwest Dry Mill, Wheat 
Starch Slurry, Wet DGS, NG

None Retired

T2N-1228 Tier 2 2.0

Fuel Producer: White Energy, Inc. (4745) ; Facil ity 
Name: US Energy Partners, LLC (White Energy, Russell) 
(70038); Tier 2 Method 2B Pathway: Ethanol produced 
from Midwest Dry Mill, Wheat Starch Slurry, Dry DGS, NG 

Kansas Wheat Starch Slurry Ethanol None None ETHWSS201 53.73 10/11/2017 Application Package Ethanol White Energy, Inc. 
(4745)

US Energy Partners, 
LLC (White Energy, 
Russell)(70038)

Tier 2 Method 2B Pathway Ethanol 
produced from Midwest Dry Mill, Wheat 
Starch Slurry, Dry DGS, NG 

None Retired

T2N-1190 Tier 2 2.0

Fuel Producer: Linde LLC (L012); Facil ity Name: Linde 
Canada LH2 Plant (R1980); Tier 2 Method 2B Pathway: 
Compressed H2 from Central Reforming of North 
American Natural Gas includes liquefaction and 
regasification steps. (Provisional)

California North American NG Hydrogen None None HYGFCR200 165.88 10/13/2017 Application Package Hydrogen Linde LLC (L012) Linde Canada LH2 
Plant (R1980)

Tier 2 Method 2B Pathway 
Compressed H2 from Central 
Reforming of North American Natural 
Gas includes liquefaction and 
regasification steps (Provisional)

None Retired

T1N-1192 Tier 1 2.0

Fuel Producer: BUNGE ACUCAR E BIOENERGIA LTDA 
(3858) ; Facil ity Name: USINA OUROESTE AÇÚCAR E 
ÁLCOOL LTDA (70483); Brazil ian sugarcane molasses-to
ethanol, with credit for electricity co-product export, and 
mechanized harvesting.

Brazil Molasses Ethanol None None ETHM246 46.78 11/6/2017 None Ethanol
BUNGE ACUCAR E 
BIOENERGIA LTDA 
(3858)

USINA OUROESTE 
AÇÚCAR E ÁLCOOL 
LTDA (70483)

Brazil ian sugarcane 
molassestoethanol, with credit for 
electricity coproduct export, and 
mechanized harvesting

None Retired

T1N-1190 Tier 1 2.0

Fuel Producer: BUNGE ACUCAR E BIOENERGIA LTDA 
(3858) ; Facil ity Name: USINA FRUTAL AÇÚCAR E 
ÁLCOOL (70579); Brazil ian sugarcane molasses-based 
ethanol, with credit for electricity co-product export, and 
mechanized harvesting.

Brazil Molasses Ethanol None None ETHM245 48.32 11/6/2017 None Ethanol
BUNGE ACUCAR E 
BIOENERGIA LTDA 
(3858)

USINA FRUTAL 
AÇÚCAR E ÁLCOOL 
(70579)

Brazil ian sugarcane molassesbased 
ethanol, with credit for electricity 
coproduct export, and mechanized 
harvesting

None Retired

T1N-1188 Tier 1 2.0

Fuel Producer: BUNGE ACUCAR E BIOENERGIA LTDA 
(3858) ; Facil ity Name: BUNGE ACUCAR E 
BIOENERGIA LTDA (3858) ; Brazil ian sugarcane 
molasses-based ethanol, with credit for electricity co-
product export, and mechanized harvesting.

Brazil Molasses Ethanol None None ETHM244 48.60 11/6/2017 None Ethanol
BUNGE ACUCAR E 
BIOENERGIA LTDA 
(3858)

BUNGE ACUCAR E 
BIOENERGIA LTDA 
(3858)

Brazil ian sugarcane molassesbased 
ethanol, with credit for electricity 
coproduct export, and mechanized 
harvesting

None Retired

T1N-1074 Tier 1 2.0

Fuel Producer: BIOSEV S.A. (3869); Facil ity Name: 
Usina Cresciumal (71068); Brazil ian sugarcane juice-to-
ethanol, with credit for mechanized harvesting, and 
surplus cogenerated electricity export.

Brazil Sugarcane Ethanol None None ETHS245 47.72 11/6/2017 None Ethanol BIOSEV SA (3869) Usina Cresciumal 
(71068)

Brazil ian sugarcane juicetoethanol, 
with credit for mechanized harvesting, 
and surplus cogenerated electricity 
export

None Retired

https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/biodico-uco-bd-051117.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/4293_t2n1159_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/4293_t2n1162_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/4293_t2n1164_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/4166_t2n1192_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n_1191_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1197_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1198_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1199_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1200_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1201_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1227_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1228_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1190_cover.pdf


T1N-1075 Tier 1 2.0

Fuel Producer: BIOSEV S.A. (3869); Facil ity Name: 
Usina Santa Elisa (71070); Brazil ian sugarcane juice-
based ethanol, with credit for electricity co-product 
export, and mechanized harvesting.

Brazil Sugarcane Ethanol None None ETHS246 50.16 11/6/2017 None Ethanol BIOSEV SA (3869) Usina Santa Elisa 
(71070)

Brazil ian sugarcane juicebased 
ethanol, with credit for electricity 
coproduct export, and mechanized 
harvesting

None Retired

T1N-1076 Tier 1 2.0

Fuel Producer: BIOSEV S.A. (3869); Facil ity Name: 
Usina Vale do Rosário (70440); Brazil ian sugarcane 
juice-based ethanol, with credit for electricity co-product 
export, and mechanized harvesting.

Brazil Sugarcane Ethanol None None ETHS247 52.07 11/6/2017 None Ethanol BIOSEV SA (3869) Usina Vale do Rosário 
(70440)

Brazil ian sugarcane juicebased 
ethanol, with credit for electricity 
coproduct export, and mechanized 
harvesting

None Retired

T1N-1171 Tier 1 2.0

Fuel Producer: Raízen Energia S/A (3805); Facil ity 
Name: Araraquara (71055); Brazil ian sugarcane juice-to-
ethanol, with credit for surplus cogenerated electricity 
exports, and mechanized harvesting.

Brazil Sugarcane Ethanol None None ETHS248 46.16 11/6/2017 None Ethanol Raízen Energia S/A 
(3805) Araraquara (71055)

Brazil ian sugarcane juicetoethanol, 
with credit for surplus cogenerated 
electricity exports, and mechanized 
harvesting

None Retired

T1N-1136 Tier 1 2.0

Fuel Producer: Raízen Energia S/A (3805); Facil ity 
Name: Araraquara (71055); Brazil ian sugarcane 
molasses-to-ethanol, with credit for mechanized 
harvesting.

Brazil Molasses Ethanol None None ETHM243 47.63 11/6/2017 None Ethanol Raízen Energia S/A 
(3805) Araraquara (71055)

Brazil ian sugarcane 
molassestoethanol, with credit for 
mechanized harvesting

None Retired

T1N-1786 Tier 1 2.0

Fuel Producer: Show Me Ethanol, LLC (7464); Facil ity 
Name: Show Me Ethanol (70300); Dry mill corn ethanol 
with co-production of DDGS, MDGS, and Corn Oil using 
natural gas and electricity power.

Missouri Corn Ethanol None None ETHC294 77.26 12/21/2017 None Ethanol Show Me Ethanol, LLC 
(7464)

Show Me Ethanol 
(70300)

Dry mill corn ethanol with coproduction 
of DDGS, MDGS, and Corn Oil using 
natural gas and electricity power

None Retired

T1N-1785 Tier 1 2.0

Fuel Producer: Homeland Energy Solutions LLC (3220) ; 
Facil ity Name: Homeland Energy Solutions LLC (70188); 
Dry mill corn ethanol with co-production of DDGS, 
MDGS, and corn oil using natural gas and electricity 
power (Provisional)

Iowa Corn Ethanol None None ETHC292 73.11 12/21/2017 None Ethanol Homeland Energy 
Solutions LLC (3220)

Homeland Energy 
Solutions LLC (70188)

Dry mill corn ethanol with coproduction 
of DDGS, MDGS, and corn oil using 
natural gas and electricity 
power (Provisional)

None Retired

T1N-1470 Tier 1 2.0

Fuel Producer: Copersucar (3702); Facil ity Name: Cocal - 
Comércio Indústria Canaã Açucar e Alcool Ltda. 
(70419); Brazil ian sugarcane juice-to-ethanol, with credit 
for mechanized harvesting.

Brazil Sugarcane Ethanol None None ETHS249 47.66 11/29/2017 None Ethanol Copersucar (3702)

Cocal Comércio 
Indústria Canaã 
Açucar e Alcool Ltda 
(70419)

Brazil ian sugarcane juicetoethanol, 
with credit for mechanized harvesting

None Retired

T1N-1471 Tier 1 2.0

Fuel Producer: Copersucar (3702); Facil ity Name: Cocal - 
Comércio Indústria Canaã Açucar e Alcool Ltda. 
(70419); Brazil ian sugarcane molasses-to-ethanol, with 
credit for mechanized harvesting.

Brazil Molasses Ethanol ETHM209L 46.04 ETHM247 48.41 11/29/2017 None Ethanol Copersucar (3702)

Cocal Comércio 
Indústria Canaã 
Açucar e Alcool Ltda 
(70419)

Brazil ian sugarcane 
molassestoethanol, with credit for 
mechanized harvesting

None Retired

T1N-1637 Tier 1 2.0

Fuel Producer: WM Renewable Energy, LLC (W978); 
Facil ity Name: GSF Energy - Rumpke Landfil l (71138); 
Rumpke landfil l gas (OH) to pipeline-quality 
biomethane; delivered via pipeline; l iquefied to LNG in 
AZ

Ohio Landfil l Gas Liquefied 
Natural Gas None None LNGLF227 64.62 12/21/2017 None Bio-LNG WM Renewable Energy, 

LLC (W978)
GSF Energy Rumpke 
Landfil l (71138)

Rumpke landfil l gas (OH)to 
pipelinequality biomethane; delivered 
via pipeline; l iquefied to LNG in AZ

None Retired

T1N-1638 Tier 1 2.0

Fuel Producer: WM Renewable Energy, LLC (W978); 
Facil ity Name: GSF Energy - Rumpke Landfil l (71138); 
Rumpke landfil l gas (OH) to pipeline-quality 
biomethane; delivered via pipeline; l iquefied to LNG in 
AZ; re-gasified in CA

Ohio Landfil l Gas Compressed 
Natural Gas None None CNGLF268 67.17 12/21/2017 None Bio-CNG WM Renewable Energy, 

LLC (W978)
GSF Energy Rumpke 
Landfil l (71138)

Rumpke landfil l gas (OH)to 
pipelinequality biomethane; delivered 
via pipeline; l iquefied to LNG in AZ; 
regasified in CA

None Retired

T1N-1634 Tier 1 2.0

Fuel Producer: WM Renewable Energy, LLC (W978); 
Facil ity Name: GSF Energy - Rumpke Landfil l (71138); 
Rumpke landfil l gas (Ohio) to pipeline-quality 
biomethane; delivered via pipeline to California CNG 
Stations

Ohio Landfil l Gas Compressed 
Natural Gas None None CNGLF265 52.32 12/1/2017 None Bio-CNG WM Renewable Energy, 

LLC (W978)
GSF Energy Rumpke 
Landfil l (71138)

Rumpke landfil l gas (Ohio)to 
pipelinequality biomethane; delivered 
via pipeline to California CNG Stations

None Retired

T2N-1195 Tier 2 2.0

Fuel Producer: REG New Boston, LLC (6067) ; Facil ity 
Name: REG New Boston, LLC (81490): Biodiesel 
produced from U.S. sourced Non-Rendered Used 
Cooking Oil (UCO), Fuel produced in New Boston, Texas 
and transported by rail to California.

Texas Used Cooking Oil Biodiesel None None BDU237 14.75 1/8/2018 Application Package Biodiesel REG New Boston, LLC 
(6067)

REG New Boston, LLC 
(81490)

Biodiesel produced from US sourced 
NonRendered Used Cooking Oil (UCO), 
Fuel produced in New Boston, Texas 
and transported by rail to California

None Retired

T2N-1208 Tier 2 2.0
Fuel Producer: 3 Phases Renewables Inc. (P306) ; 
Facil ity Name: 3PR (P1225): Solar-based (Photovoltaic) 
Electricity for a Single Dual Port Electric Vehicle 
Charging Station.

California Solar or Wind Electricity None None ELCR200 0.00 1/26/2018 Application Package Electricity 3 Phases Renewables 
Inc (P306) 3PR (P1225)

Solarbased (Photovoltaic)Electricity for 
a Single Dual Port Electric Vehicle 
Charging Station

None Retired

T2N-1166 Tier 2 2.0

Fuel Producer: REG Newton, LLC (3514)  ; Facil ity 
Name: REG Newton, LLC (80162): Biodiesel produced 
from U.S. sourced Non-Rendered Used Cooking Oil 
(UCO), Fuel produced in Newton, Iowa and transported 
by rail to California.

Iowa Used Cooking Oil Biodiesel None None BDU235 15.49 1/8/2018 Application Package Biodiesel REG Newton, LLC 
(3514)  ;

REG Newton, LLC 
(80162)

 Biodiesel produced from US sourced 
NonRendered Used Cooking Oil (UCO), 
Fuel produced in Newton, Iowa and 
transported by rail to California

None Retired

T2N-1158 Tier 2 2.0

Fuel Producer: FirstElement Fuel (E426): North 
American fossil NG to Hydrogen (H2) gas production by 
Steam Reforming of methane via pipeline to California 
then liquefied, re-gasified, and  trucked to multiple H2 
dispensing locations

California North American 
Natural Gas Hydrogen None None HYGN001_2 151.01 4/5/2017 None Hydrogen FirstElement Fuel (E426) North American fossil 

NG to Hydrogen (H2)

gas production by Steam Reforming of 
methane via pipeline to California 
then liquefied, regasified, and  trucked 
to multiple H2 dispensing locations

None Retired

T2N-1233 Tier 2 2.0

Fuel Producer: JC Chemical Co., Ltd. (6094) ; Facil ity 
Name: JC Chemical Co., Ltd. (81585); Tier 2 Method 2B 
Pathway: Rendered Used Cooking Oil (UCO), Biodiesel 
produced in Ulsan, South Korea and transported by 
ocean tanker to California

Korea, South Used Cooking Oil Biodiesel None None BDU238 20.15 3/1/2018 Application Package Biodiesel JC Chemical Co Ltd 
(6094)

JC Chemical Co Ltd 
(81585)

Tier 2 Method 2B Pathway Rendered 
Used Cooking Oil (UCO), Biodiesel 
produced in Ulsan, South Korea and 
transported by ocean tanker to 
California

None Retired

T2N-1216 Tier 2 2.0

Fuel Producer: General Biodiesel Seattle, LLC (3367); 
Facil ity Name: General Biodiesel Seattle, LLC (80086); 
Tier 2 Method 2B Pathway: Biodiesel produced from US 
sourced Used Cooking Oil (UCO). Fuel produced in 
Seattle, Washington and transported by rail to California 
(Provisional)

Washington Used Cooking Oil Biodiesel None None BDU239 28.81 3/7/2018 Application Package Biodiesel General Biodiesel 
Seattle, LLC (3367)

General Biodiesel 
Seattle, LLC (80086)

Tier 2 Method 2B Pathway Biodiesel 
produced from US sourced Used 
Cooking Oil (UCO)Fuel produced in 
Seattle, Washington and transported 
by rail to California (Provisional)

None Retired

T1N-1476 Tier 1 2.0
Fuel Producer: Copersucar (3702); Facil ity Name: Usina 
Barra Grande de Lençóis S.A. (70412); Brazil ian 
sugarcane juice-to-ethanol, with credit for mechanized 
harvesting

Brazil Sugarcane Ethanol None None ETHS250 47.71 3/13/2018 None Ethanol Copersucar (3702)
Usina Barra Grande 
de Lençóis SA 
(70412)

Brazil ian sugarcane juicetoethanol, 
with credit for mechanized harvesting

None Retired

T1N-1761 Tier 1 2.0
Fuel Producer: Dakota Spirit AgEnergy (6286) Facil ity 
Name: Dakota Spirit AgEnergy (71202): Corn Ethanol, 
Dry Mill, Midwest, Steam, NG 

North Dakota Corn Ethanol None None ETHC288 69.47 7/5/2017 None Ethanol Dakota Spirit AgEnergy 
(6286)

Dakota Spirit 
AgEnergy (71202)

Corn Ethanol, Dry Mill, Midwest, 
Steam, NG 

None Retired

T1N-1210 Tier 1 2.0

Fuel Producer: Raízen Energia S/A (3805) Facil ity 
Name: Gasa (70551). Brazil ian sugarcane juice-to-
ethanol pathway, with credit for  surplus cogenerated 
electricity export and mechanized harvesting.

Brazil Sugarcane Ethanol None None ETHS221 46.07 12/20/2016 None Ethanol Raízen Energia S/A 
(3805) Gasa (70551)

Brazil ian sugarcane juicetoethanol 
pathway, with credit for  surplus 
cogenerated electricity export and 
mechanized harvesting

None Retired

T1N-1382 Tier 1 2.0

Neste Singapore Pte Ltd (4137) Facil ity Name: Neste 
Singapore (80327). Global high Energy Rendered 
Tallow to Renewable Diesel; Fuel Produced in 
Singapore 

Singapore Tallow Renewable 
Diesel None None RDT202 39.06 7/1/2016 None Renewable Diesel Neste Singapore Pte Ltd 

(4137)
Neste Singapore 
(80327)

Global high Energy Rendered Tallow 
to Renewable Diesel; Fuel Produced in 
Singapore 

None Retired

T2N-1012 Tier 2 2.0

Fuel Producer: Imperial Western Products (9871); Facil ity 
Name: Imperial Western Products (81066) (provisional); 
Tier 2 Method 2B Pathway: Uncooked Used Cooking Oil 
(UCO), Biodiesel produced in Coachella, California and 
transported by truck to locations in California 
(Provisional)

California Used Cooking Oil 
(UCO) Biodiesel None None BDU240 19.00 3/29/2018 Application Package Biodiesel Imperial Western 

Products (9871)
Imperial Western 
Products (81066)

Tier 2 Method 2B Pathway Uncooked 
Used Cooking Oil (UCO), Biodiesel 
produced in Coachella, California and 
transported by truck to locations in 
California (Provisional)

None Retired

T2N-1229 Tier 2 2.0

Fuel Producer: SeQuential Pacific Biodiesel LLC (6129) 
; Facil ity Name: SeQuential-Pacific Biodiesel, LLC. 
(83525); Tier 2 Method 2B Pathway: Biodiesel produced 
from US sourced uncooked Used Cooking Oil (UCO). Fuel 
is produced in Portland, Oregon and transported by 
heavy duty diesel truck to California (Provisional)

Oregon Used Cooking Oil 
(UCO) Biodiesel None None BDU241 18.43 3/29/2018 Application Package Biodiesel SeQuential Pacific 

Biodiesel LLC (6129)
SeQuentialPacific 
Biodiesel, LLC(83525)

Tier 2 Method 2B Pathway Biodiesel 
produced from US sourced uncooked 
Used Cooking Oil (UCO)Fuel is 
produced in Portland, Oregon and 
transported by heavy duty diesel truck 
to California (Provisional)

None Retired

 T1N-1768 Tier 1 2.0
Fuel Producer: REG Seneca, LLC (3652); Facil ity Name: 
REG Seneca, LLC (80232); Rendered Used Cooking Oil 
(UCO), Biodiesel produced in Seneca, Il l inois and 
transported by rail to California

Il l inois Used Cooking Oil 
(UCO) Biodiesel None None BDU242 21.84 4/2/2018 None Biodiesel REG Seneca, LLC 

(3652)
REG Seneca, LLC 
(80232)

Rendered Used Cooking Oil (UCO), 
Biodiesel produced in Seneca, Il l inois 
and transported by rail to California

None Retired

T1N-1770 Tier 1 2.0
Fuel Producer: REG Seneca, LLC (3652) ; Facil ity 
Name: REG Seneca, LLC (80232); U.S. sourced 
rendered Tallow; Biodiesel Produced in Seneca, Il l inois 
and transported by rail to California

Il l inois Tallow & Animal Fat Biodiesel None None BDT219 35.79 4/2/2018 None Biodiesel REG Seneca, LLC 
(3652)

REG Seneca, LLC 
(80232)

US sourced rendered Tallow; Biodiesel 
Produced in Seneca, Il l inois and 
transported by rail to California

None Retired

T2N-1242 Tier 2 2.0

Fuel Producer: Dansuk Industrial Co., Ltd (5953) ; Facil ity 
Name: Dansuk Industrial Co., Ltd (81302); Tier 2 Method 
2B Pathway: Rendered Used Cooking Oil (UCO), 
Biodiesel produced in Shiheung-City, South Korea and 
transported by ocean tanker to California 

South Korea Used Cooking Oil 
(UCO) Biodiesel None None BDU243 27.00 4/9/2018 Application Package Biodiesel Dansuk Industrial Co Ltd 

(5953)
Dansuk Industrial Co 
Ltd (81302)

Tier 2 Method 2B Pathway Rendered 
Used Cooking Oil (UCO), Biodiesel 
produced in ShiheungCity, South 
Korea and transported by ocean tanker 
to California 

None Retired

T1N-1621 Tier 1 2.0
Fuel Producer: Clean Energy (5481); Facil ity Name: 
CERF Shelby LLC (71163) (Provisional); North Shelby 
landfil l gas (TN) to pipeline-quality biomethane; 
delivered via pipeline to CNG Stations in California 

Tennessee Landfil l Gas CNG CNGLF250 54.87 CNGLF250R 55.00 4/25/2018 None Bio-CNG Clean Energy (5481) CERF Shelby LLC 
(71163)(Provisional)

North Shelby landfil l gas (TN)to 
pipelinequality biomethane; delivered 
via pipeline to CNG Stations in 
California 

None Retired

T1N-1624 Tier 1 2.0
Fuel Producer: Clean Energy (5481); Facil ity Name: 
CERF Shelby LLC (71163); North Shelby landfil l gas to 
pipeline-quality biomethane; delivered via pipeline to 
Clean Energy Ehrenberg; l iquefied to LNG in Arizona

California Landfil l Gas LNG LNGLF220 62.18 LNGLF220R 62.30 4/25/2018 None Bio-LNG Clean Energy (5481) CERF Shelby LLC 
(71163)

North Shelby landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline to Clean Energy 
Ehrenberg; l iquefied to LNG in Arizona

None Retired

T1N-1625 Tier 1 2.0

Fuel Producer: Clean Energy (5481); Facil ity Name: 
CERF Shelby LLC (71163) (Provisional); North Shelby 
landfil l gas to pipeline-quality biomethane; delivered 
via pipeline to Clean Energy Ehrenberg; re-gasified in 
California 

California Landfil l Gas - L-CNG CNG CNGLF253 64.71 CNGLF253R 64.85 4/25/2018 None Bio-CNG Clean Energy (5481) CERF Shelby LLC 
(71163)(Provisional)

North Shelby landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline to Clean Energy 
Ehrenberg; regasified in California 

None Retired

T1N-1812 Tier 1 2.0

Fuel Producer: Victor Valley Transit Authority (V056) ; 
Facil ity Name: River Birch Landfil l (R7407); River Birch 
landfil l gas to pipeline-quality biomethane; delivered 
via pipeline to CNG Stations in California (Provisional)

Texas Landfil l Gas CNG CNGLF269 40.73 CNGLF269R 44.33 2/6/2019 None Bio-CNG Victor Valley Transit 
Authority (V056)

River Birch Landfil l 
(R7407)

River Birch landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline to CNG Stations in 
California (Provisional)

None Retired

T2N-1250 Tier 2 2.0
Fuel Producer: Apple (A449) ; Facil ity Name: VP02 
(V8866); Tier 2 Method 2B Pathway: Solar-based 
(Photovoltaic) Electricity for 26 dual head ChargePoint 
electric vehicle charging stations (Provisional)

California Solar or Wind Electricity None None ELCR201 0.00 5/4/2018 Application Package Electricity Apple (A449) VP02 (V8866)

Tier 2 Method 2B Pathway Solarbased 
(Photovoltaic)Electricity for 26 dual 
head ChargePoint electric vehicle 
charging stations (Provisional)

None Retired

T2N-1251 Tier 2 2.0

Fuel Producer: Apple (A449) ; Facil ity Name: HS01 
(H3518); Tier 2 Method 2B Pathway: Solar-based 
(Photovoltaic) Electricity for seven dual head 
ChargePoint electric vehicle charging stations 
(Provisional)

California Solar or Wind Electricity None None ELCR202 0.00 5/4/2018 Application Package Electricity Apple (A449) HS01 (H3518)

Tier 2 Method 2B Pathway Solarbased 
(Photovoltaic)Electricity for seven dual 
head ChargePoint electric vehicle 
charging stations (Provisional)

None Retired

T1N-1822 Tier 1 2.0

Fuel Producer: Shell Energy North America (6154) ; 
Facil ity Name: Pine Hill Renewables, LLC (71288); Pine 
Hill landfil l gas in Kilgore, TX to pipeline-quality 
biomethane; delivered via pipeline to CNG Stations in 
California (Provisional)

Texas Landfil l Gas CNG None None CNGLF272 39.83 6/7/2018 None Bio-CNG Shell Energy North 
America (6154)

Pine Hill Renewables, 
LLC (71288)

Pine Hill landfil l gas in Kilgore, TX to 
pipelinequality biomethane; delivered 
via pipeline to CNG Stations in 
California (Provisional)

None Retired

T2N-1236 Tier 2 2.0

Fuel Producer: Adkins Energy LLC (4767) ; Facil ity 
Name: Adkins Energy, LLC (70070); Tier 2 Method 2B 
Pathway: Midwest sourced corn oil, Biodiesel produced 
in Lena, Il l inois and transported by rail to California 
(Provisional)

Il l inois Corn Oil Biodiesel None None BDC214 37.31 6/15/2018 Application Package Biodiesel Adkins Energy LLC 
(4767)

Adkins Energy, LLC 
(70070)

Tier 2 Method 2B Pathway Midwest 
sourced corn oil, Biodiesel produced in 
Lena, Il l inois and transported by rail to 
California (Provisional)

None Retired

T2N-1232 Tier 2 2.0

Fuel Producer: ASB Biodiesel Hong Kong (6347) ; 
Facil ity Name: ASB Biodiesel Hong Kong (83359); Tier 
2 Method 2B Pathway: Rendered Waste Oils and 
Greases, Biodiesel produced in Hong Kong and 
transported by ocean tanker to California 

Hong Kong Used Cooking Oil 
(UCO) Biodiesel None None BDU245 27.80 6/21/2018 Application Package Biodiesel ASB Biodiesel Hong 

Kong (6347)
ASB Biodiesel Hong 
Kong (83359)

Tier 2 Method 2B Pathway Rendered 
Waste Oils and Greases, Biodiesel 
produced in Hong Kong and 
transported by ocean tanker to 
California 

None Retired

T2N-1202 Tier 2 2.0

Fuel Producer: REG Seneca, LLC (3652) ; Facil ity 
Name: REG Seneca, LLC (80232); Tier 2 Method 2B 
Pathway: Biodiesel produced from U.S. sourced Non-
Rendered Used Cooking Oil (UCO), Fuel produced in 
Seneca, Il l inois and transported by rail to California

Il l inois Used Cooking Oil 
(UCO) Biodiesel None None BDU244 16.57 6/21/2018 Application Package Biodiesel REG Seneca, LLC 

(3652)
REG Seneca, LLC 
(80232)

Tier 2 Method 2B Pathway Biodiesel 
produced from US sourced 
NonRendered Used Cooking Oil (UCO), 
Fuel produced in Seneca, Il l inois and 
transported by rail to California

None Retired

T2N-1257 Tier 2 2.0

Fuel Producer: Albertsons Companies, Inc. (A505) ; 
Facil ity Name: Safeway Tracy Distribution Center 
(17814); Tier 2 Method 2B Pathway: Wind electricity for 
charging  electric forklifts in Tracy, California 
(Provisional)

California Solar or Wind Electricity None None ELCR203 0.00 6/21/2018 Application Package Electricity Albertsons Companies, 
Inc (A505)

Safeway Tracy 
Distribution Center 
(17814)

Tier 2 Method 2B Pathway Wind 
electricity for charging  electric forklifts 
in Tracy, California (Provisional)

None Retired

T2N-1189 Tier 2 2.0

Fuel Producer: Linde LLC (L012); Facil ity Name: Linde 
Canada LH2 Plant (R1980); Tier 2 Method 2B Pathway: 
Compressed Hydrogen from co-product hydrogen 
produced at a sodium chlorate plant (includes 
liquefaction and regasification steps) and transported by 
truck to fueling stations in California (Provisional)

Canada Sodium Chlorate 
Production Process Hydrogen None None HYGSC200 56.06 6/26/2018 Application Package Hydrogen Linde LLC (L012) Linde Canada LH2 

Plant (R1980)

Tier 2 Method 2B Pathway 
Compressed Hydrogen from coproduct 
hydrogen produced at a sodium 
chlorate plant (includes liquefaction 
and regasification steps)and 
transported by truck to fueling stations 
in California (Provisional)

None Retired

T1N-1809 Tier 1 2.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877) ; Facil ity Name: Johnstown Regional Energy - 
Shade (71134); JRE's Shade landfil l, Cairnbrook, PA gas 
in Pennsylvania to pipeline-quality biomethane; 
delivered via pipeline to CNG Stations in California 
(Provisional)

Pennsylvania Landfil l Gas CNG None None CNGLF273 49.77 6/27/2018 None Bio-CNG
Element Markets 
Renewable Energy, LLC 
(5877)

Johnstown Regional 
Energy Shade 
(71134)

JRE's Shade landfil l, Cairnbrook, PA 
gas in Pennsylvania to pipelinequality 
biomethane; delivered via pipeline to 
CNG Stations in California 
(Provisional)

None Retired

T1N-1781 Tier 1 2.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877) ; Facil ity Name: Johnstown Regional Energy - 
Southern Alleghenies (71133); Southern Alleghenies 
(PA) landfil l gas to pipeline-quality biomethane; 
delivered via pipeline to CNG Stations in California 
(Provisional)

Pennsylvania Landfil l Gas CNG None None CNGLF274 58.84 6/27/2018 None Bio-CNG
Element Markets 
Renewable Energy, LLC 
(5877)

Johnstown Regional 
Energy Southern 
Alleghenies (71133)

Southern Alleghenies (PA)landfil l gas 
to pipelinequality biomethane; 
delivered via pipeline to CNG Stations 
in California (Provisional)

None Retired

T1N-1831 Tier 1 2.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877) ; Facil ity Name: Johnstown Regional Energy - 
Raeger (71131); Laurel Highlands (PA) landfil l gas to 
pipeline-quality biomethane; delivered via pipeline to 
CNG Stations in California (Provisional)

Pennsylvania Landfil l Gas CNG None None CNGLF275 42.86 6/27/2018 None Bio-CNG
Element Markets 
Renewable Energy, LLC 
(5877)

Johnstown Regional 
Energy Raeger 
(71131)

Laurel Highlands (PA)landfil l gas to 
pipelinequality biomethane; delivered 
via pipeline to CNG Stations in 
California (Provisional)

None Retired

T2N-1243 Tier 2 2.0

Fuel Producer: REG Seneca, LLC (3652) ; Facil ity 
Name: REG Seneca, LLC (80232); Tier 2 Method 2B 
Pathway: U.S. sourced Brown/Trap Grease as Used 
Cooking Oil (UCO), Biodiesel produced in Seneca, 
Il l inois and transported by rail to California

Il l inois Used Cooking Oil 
(UCO) Biodiesel None None BDU246 23.18 7/27/2018 Application Package Biodiesel REG Seneca, LLC 

(3652)
REG Seneca, LLC 
(80232)

Tier 2 Method 2B Pathway US sourced 
Brown/Trap Grease as Used Cooking 
Oil (UCO), Biodiesel produced in 
Seneca, Il l inois and transported by rail 
to California

None Retired

T2N-1247 Tier 2 2.0

Fuel Producer: Southwest Iowa Renewable Energy 
(5935); Facil ity Name: Southwest Iowa Renewable 
Energy, LLC (70326); Tier 2 Method 2B Pathway: 
Midwest, dry mill, corn ethanol produced using coal-
derived steam and natural gas for process heat in 
Council Bluffs, Iowa and transported by rail to California

Iowa Corn Ethanol None None ETHC298 79.79 8/2/2018 Application Package Ethanol
Southwest Iowa 
Renewable Energy 
(5935)

Southwest Iowa 
Renewable Energy, 
LLC (70326)

Tier 2 Method 2B Pathway Midwest, 
dry mill, corn ethanol produced using 
coalderived steam and natural gas for 
process heat in Council Bluffs, Iowa 
and transported by rail to California

None Retired

T1N-1835 Tier 1 2.0
Fuel Producer: Ag Processing Inc (4552) ; Facil ity Name: 
AGP Methyl Ester (St Joseph) (81732); Biodiesel 
produced from Soybean Oil (self-extraction) in St. 
Joseph, Missouri  and transported by rail to California.

Missouri Soybean Oil Biodiesel None None BDS213 50.48 8/27/2018 None Biodiesel Ag Processing Inc (4552) AGP Methyl Ester (St 
Joseph)(81732)

Biodiesel produced from Soybean Oil 
(selfextraction)in St Joseph, Missouri  
and transported by rail to California

None Retired

T1N-1855 Tier 1 2.0
Fuel Producer: Ag Processing Inc (4552) ; Facil ity Name: 
Ag Processing Inc - Sgt. Bluff (81733); Biodiesel 
produced from Soybean Oil in Sergeant Bluff, Iowa (self-
extraction) and transported by rail to California.

Iowa Soybean Oil Biodiesel None None BDS214 50.03 8/27/2018 None Biodiesel Ag Processing Inc (4552) Ag Processing Inc Sgt 
Bluff (81733)

Biodiesel produced from Soybean Oil 
in Sergeant Bluff, Iowa 
(selfextraction)and transported by rail 
to California

None Retired

T2N-1249 Tier 2 2.0

Fuel Producer: Thumb BioEnergy (3862) ; Facil ity 
Name: Thumb BioEnergy (03862); Tier 2 Method 2B 
Pathway: Locally sourced, Self-Rendered Used Cooking 
Oil. Biodiesel produced in Sandusky, MI and transported 
by rail to California 

Michigan Used Cooking Oil 
(UCO) Biodiesel None None BDU248 20.90 9/20/2018 Application Package Biodiesel Thumb BioEnergy 

(3862)
Thumb BioEnergy 
(03862)

Tier 2 Method 2B Pathway Locally 
sourced, SelfRendered Used Cooking 
Oil;Biodiesel produced in Sandusky, 
MI and transported by rail to California 

None Retired

T1N-1851 Tier 1 2.0

Fuel Producer: Solfuels USA LLC (S357) ; Facil ity Name: 
Solfuels USA LLC (82892); Biodiesel produced from 
Soybean Oil in Helena, Arkansas; Soybean extracted in 
the Midwest; Fuel transported by rail to California 
(Provisional)

Arkansas Soybean Oil Biodiesel None None BDS215 55.10 9/20/2018 None Biodiesel Solfuels USA LLC (S357) Solfuels USA LLC 
(82892)

Biodiesel produced from Soybean Oil 
in Helena, Arkansas; Soybean 
extracted in the Midwest; Fuel 
transported by rail to California 
(Provisional)

None Retired

T1N-1861 Tier 1 2.0
Fuel Producer: REG Danville, LLC (3723) ; Facil ity 
Name: REG Danville, LLC (80216); U.S. sourced 
rendered Tallow; Biodiesel Produced in Danville, Il l inois 
and transported by rail to California (Provisional)

Il l inois Tallow & Animal Fat Biodiesel None None BDT220 36.80 9/20/2018 None Biodiesel REG Danville, LLC 
(3723)

REG Danville, LLC 
(80216)

US sourced rendered Tallow; Biodiesel 
Produced in Danvil le, Il l inois and 
transported by rail to California 
(Provisional)

None Retired

T1N-1862 Tier 1 2.0
Fuel Producer: REG Danville, LLC (3723) ; Facil ity 
Name: REG Danville, LLC (80216); Rendered Used 
Cooking Oil (UCO), Biodiesel produced in Danville, 
Il l inois and transported by rail to California (Provisional)

Il l inois Used Cooking Oil 
(UCO) Biodiesel None None BDU249 22.58 9/20/2018 None Biodiesel REG Danville, LLC 

(3723)
REG Danville, LLC 
(80216)

Rendered Used Cooking Oil (UCO), 
Biodiesel produced in Danvil le, Il l inois 
and transported by rail to California 
(Provisional)

None Retired

T1N-1860 Tier 1 2.0
Fuel Producer: REG Danville, LLC (3723) ; Facil ity 
Name: REG Danville, LLC (80216); U.S. sourced corn 
oil, Biodiesel produced in Danville, Il l inois and 
transported by rail to California (Provisional)

Il l inois Corn Oil Biodiesel None None BDC215 35.13 9/20/2018 None Biodiesel REG Danville, LLC 
(3723)

REG Danville, LLC 
(80216)

US sourced corn oil, Biodiesel 
produced in Danvil le, Il l inois and 
transported by rail to California 
(Provisional)

None Retired

https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1195_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1208_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1166_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1233_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1216_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1012_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1229_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1242_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1250_cover.pdf
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https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1236_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1232_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1202_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1257_cover.pdf
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https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1247_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1249_cover.pdf


T1N-1864 Tier 1 2.0

Fuel Producer: Shell Energy North America (6154) ; 
Facil ity Name: Melissa Renewables, LLC (71407); 
Melissa landfil l gas in Melissa, TX to pipeline-quality 
biomethane; delivered via pipeline to CNG Stations in 
California (Provisional)

Texas Landfil l Gas Compressed 
Natural Gas None None CNGLF276 40.63 9/24/2018 None Bio-CNG Shell Energy North 

America (6154)
Melissa Renewables, 
LLC (71407)

Melissa landfil l gas in Melissa, TX to 
pipelinequality biomethane; delivered 
via pipeline to CNG Stations in 
California (Provisional)

None Retired

T1N-1811 Tier 1 2.0

Fuel Producer: Fuel Producer: San Diego Metropolitan 
Transit Center (S304) ; Facil ity Name: Facil ity Name: 
EBI Energie In (71254); EBI landfil l gas in Saint-
Thomas, Quebec to pipeline-quality biomethane; 
delivered via pipeline to CNG Stations in California 
(Provisional)

California Landfil l Gas CNG None None CNGLF277 32.28 10/3/2018 None Bio-CNG San Diego Metropolitan 
Transit Center (S304)

EBI Energie In 
(71254)

EBI landfil l gas in SaintThomas, 
Quebec to pipelinequality 
biomethane; delivered via pipeline to 
CNG Stations in California 
(Provisional)

None Retired

T1N-1863 Tier 1 2.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877) ; Facil ity Name: Charleston Landfil l Gas 
Processing Facil ity (71314); Landfil l gas in Charleston, 
West Virginia to pipeline-quality biomethane; delivered 
via pipeline to CNG Stations in California (Provisional)

West Virginia Landfil l Gas CNG None None CNGLF278 66.55 10/9/2018 None Bio-CNG
Element Markets 
Renewable Energy, LLC 
(5877)

Charleston Landfil l 
Gas Processing 
Facil ity (71314)

Landfil l gas in Charleston, West 
Virginia to pipelinequality 
biomethane; delivered via pipeline to 
CNG Stations in California 
(Provisional)

None Retired

T1N-1832 Tier 1 2.0
Fuel Producer: Imperial Western Products (9871) ; 
Facil ity Name: Imperial Western Products (81066); U.S. 
sourced rendered Tallow; Biodiesel produced in 
Coachella, California (Provisional)

California Tallow & Animal Fat Biodiesel None None BDT221 38.36 10/15/2018 None Biodiesel Imperial Western 
Products (9871)

Imperial Western 
Products (81066)

US sourced rendered Tallow; Biodiesel 
produced in Coachella, California 
(Provisional)

None Retired

T2N-1275 Tier 2 2.0

Fuel Producer: REG Danville, LLC (3723) ; Facil ity 
Name: REG Danville, LLC (80216); Tier 2 Method 2B 
Pathway: Biodiesel produced from U.S. sourced Non-
Rendered Used Cooking Oil (UCO), Fuel produced in 
Danville, Il l inois and transported by rail to California 
(Provisional)

Il l inois Used Cooking Oil 
(UCO) Biodiesel None None BDU250 17.33 10/23/2018 Application Package Biodiesel REG Danville, LLC 

(3723)
REG Danville, LLC 
(80216)

Tier 2 Method 2B Pathway Biodiesel 
produced from US sourced 
NonRendered Used Cooking Oil (UCO), 
Fuel produced in Danvil le, Il l inois and 
transported by rail to California 
(Provisional)

None Retired

T1N-1837 Tier 1 2.0

Fuel Producer: POET Biorefining - Big Stone (4736) ; 
Facil ity Name: POET Biorefining - Big Stone (70025); 
Midwest Corn, Dry Mill, Wet, Modified, Dry DGS, and 
corn oil using natural gas, coal, and electricity; Starch 
ethanol produced from Corn using BPX process in Big 
Stone, South Dakota; Ethanol transported by rail to 
California (Provisional)

South Dakota Corn Ethanol None None ETHC306 81.86 12/4/2018 None Ethanol POET Biorefining Big 
Stone (4736)

POET Biorefining Big 
Stone (70025)

Midwest Corn, Dry Mill, Wet, Modified, 
Dry DGS, and corn oil using natural 
gas, coal, and electricity; Starch 
ethanol produced from Corn using BPX 
process in Big Stone, South Dakota; 
Ethanol transported by rail to 
California (Provisional)

None Retired

T2N-1259 Tier 2 2.0

Fuel Producer: POET Biorefining - Big Stone (4736) ; 
Facil ity Name: POET Biorefining - Big Stone (70025); 
Tier 2 Method 2B Pathway: Cellulosic ethanol produced 
from Corn kernel fiber using BPX process along with 
starch ethanol in Big Stone, South Dakota; Midwest 
Corn, Dry Mill, Wet, Modified, and Dry DGS, and corn oil 
using natural gas, coal, and electricity; Ethanol 
transported by rail to California (Provisional)

South Dakota Corn Kernel Fiber Ethanol None None ETHCF206 38.58 12/4/2018 Application Package Ethanol - Cellulosic POET Biorefining Big 
Stone (4736)

POET Biorefining Big 
Stone (70025)

Tier 2 Method 2B Pathway Cellulosic 
ethanol produced from Corn kernel 
fiber using BPX process along with 
starch ethanol in Big Stone, South 
Dakota; Midwest Corn, Dry Mill, Wet, 
Modified, and Dry DGS, and corn oil 
using natural gas, coal, and electricity; 
Ethanol transported by rail to 
California (Provisional)

None Retired

T2N-1268 Tier 2 2.0

Fuel Producer: Powerflex (P343) ; Facil ity Name: 
Mountain View HS (50381); Tier 2 Method 2B Pathway: 
Solar-based (Photovoltaic) Electricity directly supplied to 
Electric Vehicle charging at Mountain View High 
School, California

California Solar or Wind Electricity None None ELCR205 0.00 12/11/2018 Application Package Electricity Powerflex (P343) Mountain View HS 
(50381)

Tier 2 Method 2B Pathway Solarbased 
(Photovoltaic)Electricity directly 
supplied to Electric Vehicle charging 
at Mountain View High School, 
California

None Retired

T2N-1269 Tier 2 2.0

Fuel Producer: Powerflex (P343) ; Facil ity Name: Los 
Altos HS (45044); Tier 2 Method 2B Pathway: Solar-
based (Photovoltaic) Electricity directly supplied to 
Electric Vehicle charging at Los Altos High School, 
California

California Solar or Wind Electricity None None ELCR204 0.00 12/11/2018 Application Package Electricity Powerflex (P343) Los Altos HS (45044)

Tier 2 Method 2B Pathway Solarbased 
(Photovoltaic)Electricity directly 
supplied to Electric Vehicle charging 
at Los Altos High School, California

None Retired

T2N-1278 Tier 2 2.0

Fuel Producer: Pinal Energy LLC (4744); Facil ity Name: 
Pinal Energy LLC (70136); Tier 2 Method 2B Pathway: 
Cellulosic ethanol produced from Corn Kernel Fiber 
using Edeniq process along with starch ethanol in 
Maricopa, Arizona; using natural gas and electricity; 
Midwest Corn, Dry Mill, Wet and Dry DGS; Corn Oil, 
Syrup; Ethanol transported by truck to California 
(Provisional)

Arizona Corn Ethanol None None ETHC312 38.06 12/18/2018 Application Package Ethanol Pinal Energy LLC (4744) Pinal Energy LLC 
(70136)

Tier 2 Method 2B Pathway Cellulosic 
ethanol produced from Corn Kernel 
Fiber using Edeniq process along with 
starch ethanol in Maricopa, Arizona; 
using natural gas and electricity; 
Midwest Corn, Dry Mill, Wet and Dry 
DGS; Corn Oil, Syrup; Ethanol 
transported by truck to California 
(Provisional)

None Retired

T2N-1248 Tier 2 2.0

Fuel Producer: California Renewable Power LLC (CARP) 
(C196) ; Facil ity Name: California Renewable Power and 
Organics Recycling and Anaerobic Digestion Facil ity 
(71270); Tier 2 Method 2B Pathway; Biogas produced 
from the anaerobic digestion of 100% green waste in 
Perris, California, upgraded to biomethane onsite, 
injected into pipeline, and compressed to transportation 
fuel in California (Provisional)

California HSAD Food & Green 
Waste CNG None None CNGGW201 0.34 12/20/2018 Application Package Bio-CNG

California Renewable 
Power LLC (CARP) 
(C196)

California Renewable 
Power and Organics 
Recycling and 
Anaerobic Digestion 
Facil ity (71270)

Tier 2 Method 2B Pathway; Biogas 
produced from the anaerobic digestion 
of 100% green waste in Perris, 
California, upgraded to biomethane 
onsite, injected into pipeline, and 
compressed to transportation fuel in 
California (Provisional)

None Retired

T1N-1865 Tier 1 2.0

Fuel Producer: W2Fuels (LVA Adrian Biofuel LLC) (3251) 
; Facil ity Name: W2Fuels (LVA Adrian Biofuel LLC dba 
W2Fuel Adrian) (81095; Biodiesel produced from 
Soybean Oil in Adrian, Michigan  and transported by rail 
to California (Provisional)

Michigan Soybean Oil Biodiesel None None BDS216 55.74 12/21/2018 None Biodiesel W2Fuels (LVA Adrian 
Biofuel LLC)(3251)

W2Fuels (LVA Adrian 
Biofuel LLC dba 
W2Fuel 
Adrian)(81095)

Biodiesel produced from Soybean Oil 
in Adrian, Michigan  and transported 
by rail to California (Provisional)

None Retired

T1N-1883 Tier 1 2.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877) ; Facil ity Name: Cambrian Energy (C5950S); 
Landfil l gas from Fort Smith, Arkansas to pipeline-quality 
biomethane; delivered via pipeline to CNG Stations in 
California (Provisional)

Arkansas Landfil l Gas CNG None None CNGLF279 44.51 12/31/2018 None Bio-CNG
Element Markets 
Renewable Energy, LLC 
(5877)

Cambrian Energy 
(C5950S)

Landfil l gas from Fort Smith, Arkansas 
to pipelinequality biomethane; 
delivered via pipeline to CNG Stations 
in California (Provisional)

None Retired

T2N-1239 Tier 2 2.0

Fuel Producer: Neste Renewable Fuels Oy (3734) ; 
Facil ity Name: Neste Renewable Fuels - Porvoo (80272); 
Tier 2 Method 2B Pathway: Renewable Diesel produced 
from Globally Sourced Tallow, Fuel produced in Neste 
Porvoo Plant and transported by ocean tanker to 
California

Finland Tallow & Animal Fat Renewable 
Diesel None None RDT208 45.08 1/16/2019 Application Package Renewable Diesel Neste Renewable Fuels 

Oy (3734)
Neste Renewable 
Fuels Porvoo (80272)

Tier 2 Method 2B Pathway Renewable 
Diesel produced from Globally 
Sourced Tallow, Fuel produced in 
Neste Porvoo Plant and transported by 
ocean tanker to California

None Retired

T2N-1264 Tier 2 2.0

Fuel Producer: Neste Renewable Fuels Oy (3734) ; 
Facil ity Name: Neste Renewable Fuels - Porvoo (80272); 
Tier 2 Method 2B Pathway: Renewable Diesel produced 
from Globally Sourced Tallow.  Shipped to Sluiskil Pre-
treatment site.  Fuel produced in Neste Porvoo Plant and 
transported to California (Provisional)

Finland Tallow & Animal Fat Renewable 
Diesel None None RDT207 51.90 1/16/2019 Application Package Renewable Diesel Neste Renewable Fuels 

Oy (3734)
Neste Renewable 
Fuels Porvoo (80272)

Tier 2 Method 2B Pathway Renewable 
Diesel produced from Globally 
Sourced Tallow Shipped to Sluiskil 
Pretreatment site;  Fuel produced in 
Neste Porvoo Plant and transported to 
California (Provisional)

None Retired

T2N-1289 Tier 2 2.0

Fuel Producer: Neste Renewable Fuels Oy (3734) ; 
Facil ity Name: Neste Renewable Fuels - Porvoo (80272); 
Tier 2 Method 2B Pathway: Renewable Diesel produced 
from Globally Sourced UCO, Fuel produced in Neste 
Finland Plant and transported by ocean tanker to 
California (Provisional)

Finland Used Cooking Oil 
(UCO)

Renewable 
Diesel None None RDU205 30.97 1/16/2019 Application Package Renewable Diesel Neste Renewable Fuels 

Oy (3734)
Neste Renewable 
Fuels Porvoo (80272)

Tier 2 Method 2B Pathway Renewable 
Diesel produced from Globally 
Sourced UCO, Fuel produced in Neste 
Finland Plant and transported by 
ocean tanker to California (Provisional)

None Retired

T2N-1246 Tier 2 2.0

Fuel Producer: Eco Solutions Co., Ltd (6266) ; Facil ity 
Name: Eco Solutions Co., Ltd (83159); Tier 2 Method 2B 
Pathway: Rendered Used Cooking Oil (UCO) sourced in 
South Korea, Biodiesel produced in Jeongeup-si, South 
Korea using bottom disti l lates as thermal energy, and 
transported by ocean tanker to California (Provisional)

South Korea Used Cooking Oil 
(UCO) Biodiesel None None BDU251 22.31 3/18/2019 Application Package Biodiesel Eco Solutions Co Ltd 

(6266)
Eco Solutions Co Ltd 
(83159)

Tier 2 Method 2B Pathway Rendered 
Used Cooking Oil (UCO)sourced in 
South Korea, Biodiesel produced in 
Jeongeupsi, South Korea using bottom 
disti l lates as thermal energy, and 
transported by ocean tanker to 
California (Provisional)

None Retired

B001101 Tier 2 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877) ; Facil ity Name: Ruckman Farm (71256); 
Renewable Natural Gas (RNG) sourced from Swine 
Manure of Ruckman Farms,  Albany, Missouri; RNG 
pipelined to Los Angeles, California (Provisional)

Missouri Swine Manure (044)
Compressed 
Natural Gas 

(CNG)
None None CNG044B00110100 -372.35 4/10/2019 Application Package Bio-CNG

Element Markets 
Renewable Energy, LLC 
(5877)

Ruckman Farm 
(71256)

Renewable Natural Gas (RNG)sourced 
from Swine Manure of Ruckman Farms,  
Albany, Missouri; RNG pipelined to Los 
Angeles, California (Provisional)

None Retired

B001102 Tier 2 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877) ; Facil ity Name: Ruckman Farm (71256); 
Renewable Natural Gas (RNG) sourced from Swine 
Manure of Ruckman Farms,  Albany, Missouri; RNG 
pipelined to l iquefaction facil ity in Topock, Arizona; 
delivered by truck to California (Provisional)

Missouri Swine Manure (044)
Liquefied 

Natural Gas 
(LNG)

None None LNG044B00110200 -360.37 4/10/2019 Application Package Bio-LNG
Element Markets 
Renewable Energy, LLC 
(5877)

Ruckman Farm 
(71256)

Renewable Natural Gas (RNG)sourced 
from Swine Manure of Ruckman Farms,  
Albany, Missouri; RNG pipelined to 
l iquefaction facil ity in Topock, Arizona; 
delivered by truck to California 
(Provisional)

None Retired

B001103 Tier 2 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877) ; Facil ity Name: Ruckman Farm (71256); 
Renewable Natural Gas (RNG) sourced from Swine 
Manure of Ruckman Farms, Albany, Missouri; RNG 
pipelined to l iquefaction facil ity in Topock, Arizona; 
delivered by truck to and  re-gasified in California 
(Provisional)

Missouri Swine Manure (044)

Liquefied 
Compressed 
Natural Gas 

(LCN)

None None LCN044B00110300 -356.83 4/10/2019 Application Package Bio-CNG
Element Markets 
Renewable Energy, LLC 
(5877)

Ruckman Farm 
(71256)

Renewable Natural Gas (RNG)sourced 
from Swine Manure of Ruckman Farms, 
Albany, Missouri; RNG pipelined to 
l iquefaction facil ity in Topock, Arizona; 
delivered by truck to and  regasified in 
California (Provisional)

None Retired

A003301 Tier 1 3.0

Fuel Producer: CORN, LP (5065) ; Facil ity Name: CORN, 
LP (70145); Midwest Corn, Dry Mill, Dry DGS and Corn 
Oil using natural gas and grid electricity; Corn starch 
ethanol produced in Goldfield, Iowa; Ethanol 
transported by rail to California (Prov isional) 

Iowa Corn (009) Ethanol (ETH) None None ETH009A00330100 70.34 4/15/2019 None Ethanol CORN, LP (5065) CORN, LP (70145)

Midwest Corn, Dry Mill, Dry DGS and 
Corn Oil using natural gas and grid 
electricity; Corn starch ethanol 
produced in Goldfield, Iowa; Ethanol 
transported by rail to California 
(Provisional)

None Retired

A001701 Tier 1 3.0
Fuel Producer: Husker Ag LLC (5078) ; Facil ity Name: 
Husker Ag LLC (70151); Midwest Corn Starch Ethanol, 
Dry and Modified DGS, Natural Gas

Nebraska Corn (009) Ethanol (ETH) ETHC295 74.03 ETH009A00170100 66.19 4/15/2019 None Ethanol Husker Ag LLC (5078) Husker Ag LLC 
(70151)

Midwest Corn Starch Ethanol, Dry and 
Modified DGS, Natural Gas

None Retired

A004301 Tier 1 3.0

Fuel Producer: Kansas Ethanol, LLC (5810); Facil ity 
Name: Kansas Ethanol, LLC (70279); Dry Mill Ethanol, 
using both Corn and Sorghum, Natural Gas, Grid 
Electricity, DDGS and wetcake (Prov isional)

Kansas Corn (009) Ethanol (ETH) ETHC299 67.83 ETH009A00430100 62.79 4/15/2019 None Ethanol Kansas Ethanol, LLC 
(5810)

Kansas Ethanol, LLC 
(70279)

Dry Mill Ethanol, using both Corn and 
Sorghum, Natural Gas, Grid Electricity, 
DDGS and wetcake (Provisional)

None Retired

A006801 Tier 1 3.0

Fuel Producer: Kansas Ethanol, LLC (5810) ; Facil ity 
Name: Kansas Ethanol, LLC (70279); Midwest Sorghum, 
Dry Mill, Dry and Wet DGS, and Sorghum Oil; Natural 
Gas and grid electricity; Sorghum starch Ethanol 
produced in Lyons, Kansas and transported by rail to 
California (Provisional) 

Kansas Grain Sorghum (010) Ethanol (ETH) None None ETH010A00680100 67.59 4/15/2019 None Ethanol Kansas Ethanol, LLC 
(5810)

Kansas Ethanol, LLC 
(70279)

Midwest Sorghum, Dry Mill, Dry and 
Wet DGS, and Sorghum Oil; Natural 
Gas and grid electricity; Sorghum 
starch Ethanol produced in Lyons, 
Kansas and transported by rail to 
California (Provisional)

None Retired

A006901 Tier 1 3.0

Fuel Producer: Trenton Agri Products, LLC (4754) ; 
Facil ity Name: Trenton Agri Products, LLC (70053; 
Midwest Corn, Dry Mill, Dry and Wet DGS, and Corn Oil; 
Natural Gas and grid electricity; Corn starch Ethanol 
produced in Trenton, Nebraska and transported by rail to 
California 

Nebraska Corn (009) Ethanol (ETH) ETHC210 69.75 ETH009A00690100 65.13 4/16/2019 None Ethanol Trenton Agri Products, 
LLC (4754)

Trenton Agri Products, 
LLC (70053

Midwest Corn, Dry Mill, Dry and Wet 
DGS, and Corn Oil; Natural Gas and 
grid electricity; Corn starch Ethanol 
produced in Trenton, Nebraska and 
transported by rail to California 

None Retired

A008601 Tier 1 3.0

Fuel Producer: Bridgeport Ethanol, LLC 5934; Facil ity 
Name: Bridgeport Ethanol, LLC 70217; Midwest Corn, 
Dry Mill, Wet DGS and Corn Oil using natural gas and 
grid electricity; Corn starch ethanol produced in 
Bridgeport, Nebraska; Ethanol transported by rail to 
California 

Nebraska Corn (009) Ethanol (ETH) ETHC229 67.43 ETH009A00860100 62.37 4/16/2019 None Ethanol Bridgeport Ethanol, LLC 
5934;

Bridgeport Ethanol, 
LLC (70217)

Midwest Corn, Dry Mill, Wet DGS and 
Corn Oil using natural gas and grid 
electricity; Corn starch ethanol 
produced in Bridgeport, Nebraska; 
Ethanol transported by rail to 
California 

None Retired

A000701 Tier 1 3.0

Fuel Producer: Great Plains Ethanol (4727) ; Facil ity 
Name: Great Plains Ethanol, LLC (70012); Midwest 
Corn, Dry Mill, Dry, Modified, and Wet DGS; Corn Oil 
and Syrup using biomass, biogas, natural gas and grid 
electricity; Corn starch and Fiber ethanol produced in 
Chancellor, SD using BPX conversion method; Ethanol 
transported by rail to California

South Dakota Corn (009) Ethanol (ETH) ETHC300 69.04 ETH009A00070100 65.21 5/6/2019 None Ethanol Great Plains Ethanol 
(4727)

Great Plains Ethanol, 
LLC (70012)

Midwest Corn, Dry Mill, Dry, Modified, 
and Wet DGS; Corn Oil and Syrup 
using biomass, biogas, natural gas and 
grid electricity; Corn starch and Fiber 
ethanol produced in Chancellor, SD 
using BPX conversion method; Ethanol 
transported by rail to California

None Retired

A000702 Tier 1 3.0

Fuel Producer: Great Plains Ethanol (4727) ; Facil ity 
Name: Great Plains Ethanol, LLC (70012); Midwest 
Corn, Dry Mill, Dry, Modified, and Wet DGS; Corn Oil 
and Syrup using biomass, biogas, natural gas and grid 
electricity; Corn starch and Fiber ethanol produced in 
Chancellor, SD using BPX conversion method; Ethanol 
transported by rail to California

South Dakota Corn Fiber (012) Ethanol (ETH) ETHCF203 27.69 ETH012A00070200 25.06 5/6/2019 None Ethanol - Cellulosic Great Plains Ethanol 
(4727)

Great Plains Ethanol, 
LLC (70012)

Midwest Corn, Dry Mill, Dry, Modified, 
and Wet DGS; Corn Oil and Syrup 
using biomass, biogas, natural gas and 
grid electricity; Corn starch and Fiber 
ethanol produced in Chancellor, SD 
using BPX conversion method; Ethanol 
transported by rail to California

None Retired

A003401 Tier 1 3.0

Fuel Producer: Siouxland Ethanol, LLC (5026) ; Facil ity 
Name: Siouxland Ethanol (70134);  Midwest Corn, Dry 
Mill, Dry and Modified DGS; Corn Oil and Syrup using 
biogas, natural gas and grid electricity; Corn starch and 
Fiber ethanol produced in Jackson, NE using Edeniq 
conversion method; Ethanol transported by rail to 
California (Provisional)

Nebraska Corn (009) Ethanol (ETH) ETHC343 69.28 ETH009A00340100 66.23 5/6/2019 None Ethanol Siouxland Ethanol, LLC 
(5026)

Siouxland Ethanol 
(70134)

Midwest Corn, Dry Mill, Dry and 
Modified DGS; Corn Oil and Syrup 
using biogas, natural gas and grid 
electricity; Corn starch and Fiber 
ethanol produced in Jackson, NE using 
Edeniq conversion method; Ethanol 
transported by rail to California 
(Provisional)

None Retired

A003402 Tier 1 3.0

Fuel Producer: Siouxland Ethanol, LLC (5026) ; Facil ity 
Name: Siouxland Ethanol (70134); Midwest Corn, Dry 
Mill, Dry and Modified DGS; Corn Oil and Syrup using 
biogas, natural gas and grid electricity; Corn starch and 
Fiber ethanol produced in Jackson, NE using Edeniq 
conversion method; Ethanol transported by rail to 
California (Provisional)

Nebraska Corn Fiber (012) Ethanol (ETH) None None ETH012A00340200 26.67 5/6/2019 None Ethanol - Cellulosic Siouxland Ethanol, LLC 
(5026)

Siouxland Ethanol 
(70134)

Midwest Corn, Dry Mill, Dry and 
Modified DGS; Corn Oil and Syrup 
using biogas, natural gas and grid 
electricity; Corn starch and Fiber 
ethanol produced in Jackson, NE using 
Edeniq conversion method; Ethanol 
transported by rail to California 
(Provisional)

None Retired

A003601 Tier 1 3.0

Fuel Producer: Mid America Agri Products/Wheatland, 
LLC (5095); Facil ity Name: Mid America Agri 
Products/Wheatland LLC (70153); Midwest Corn, Dry 
Mill, Wet DGS; Corn Oil using natural gas and grid 
electricity; Corn starch and Fiber ethanol produced in 
Madrid, Nebraska using Edeniq conversion method; 
Ethanol transported by rail to California (Provisional)

Nebraska Corn (009) Ethanol (ETH) ETHC313 71.98 ETH009A00360100 67.09 5/6/2019 None Ethanol
Mid America Agri 
Products/Wheatland, 
LLC (5095)

Mid America Agri 
Products/Wheatland 
LLC (70153)

Midwest Corn, Dry Mill, Wet DGS; Corn 
Oil using natural gas and grid 
electricity; Corn starch and Fiber 
ethanol produced in Madrid, Nebraska 
using Edeniq conversion method; 
Ethanol transported by rail to 
California (Provisional)

None Retired

A003602 Tier 1 3.0

Fuel Producer: Mid America Agri Products/Wheatland, 
LLC (5095); Facil ity Name: Mid America Agri 
Products/Wheatland LLC (70153); Midwest Corn, Dry 
Mill, Wet DGS; Corn Oil using natural gas and grid 
electricity; Corn starch and Fiber ethanol produced in 
Madrid, Nebraska using Edeniq conversion method; 
Ethanol transported by rail to California (Provisional)

Nebraska Corn Fiber (012) Ethanol (ETH) ETHC311 38.12 ETH012A00360200 32.40 5/6/2019 None Ethanol - Cellulosic
Mid America Agri 
Products/Wheatland, 
LLC (5095)

Mid America Agri 
Products/Wheatland 
LLC (70153)

Midwest Corn, Dry Mill, Wet DGS; Corn 
Oil using natural gas and grid 
electricity; Corn starch and Fiber 
ethanol produced in Madrid, Nebraska 
using Edeniq conversion method; 
Ethanol transported by rail to 
California (Provisional)

None Retired

A003701 Tier 1 3.0

Fuel Producer: E Energy Adams, LLC (4831) ; Facil ity 
Name: E energy Adams, LLC (70093); Midwest Corn, Dry 
Mill, Dry and Modified DGS; Corn Oil using natural gas 
and grid electricity; Corn starch ethanol produced in 
Adams, Nebraska; Ethanol transported by rail to 
California (Provisional)

Nebraska Corn (009) Ethanol (ETH) ETHC310 70.76 ETH009A00370100 66.53 3/29/2019 None Ethanol E Energy Adams, LLC 
(4831)

E energy Adams, LLC 
(70093)

Midwest Corn, Dry Mill, Dry and 
Modified DGS; Corn Oil using natural 
gas and grid electricity; Corn starch 
ethanol produced in Adams, Nebraska; 
Ethanol transported by rail to 
California (Provisional)

None Retired

A004101 Tier 1 3.0

Fuel Producer: Marquis Energy - Wisconsin LLC (5750) ; 
Facil ity Name: Marquis Energy - Wisconsin LLC (70269);  
Midwest Corn, Dry Mill, Dry and Wet DGS; Corn Oil using 
natural gas and grid electricity; Corn starch ethanol 
produced in Necedah, Wisconsin; Ethanol transported by 
rail to California

Wisconsin Corn (009) Ethanol (ETH) None None ETH009A00410100 72.25 5/7/2019 None Ethanol Marquis Energy 
Wisconsin LLC (5750)

Marquis Energy 
Wisconsin LLC 
(70269)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil using natural gas and 
grid electricity; Corn starch ethanol 
produced in Necedah, Wisconsin; 
Ethanol transported by rail to 
California

None Retired

A004601 Tier 1 3.0

Fuel Producer: Pacific Ethanol West (3697) ; Facil ity 
Name: Pacific Ethanol Madera LLC (70061); Midwest 
Corn, Dry Mill, Dry and Wet DGS; Corn Oil and Syrup 
using natural gas, on-site solar power, and grid 
electricity; Corn starch ethanol produced in Madera, 
California; Ethanol transported by rail to California 
(Provisional)

California Corn (009) Ethanol (ETH) ETHC207R 72.94 ETH009A00460100 66.76 3/29/2019 None Ethanol Pacific Ethanol West 
(3697)

Pacific Ethanol 
Madera LLC (70061)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas, onsite solar power, and grid 
electricity; Corn starch ethanol 
produced in Madera, California; 
Ethanol transported by rail to 
California (Provisional)

None Retired

A005101 Tier 1 3.0

Fuel Producer: Elite Octane, LLC (6500) ; Facil ity Name: 
Elite Octane, LLC (71287); Midwest Corn, Dry Mill, Dry 
and Modified DGS; Corn Oil using natural gas and grid 
electricity; Corn starch and Fiber ethanol produced in 
Atlantic, Iowa using Edeniq conversion method; Ethanol 
transported by rail to California (Provisional) 

Iowa Corn (009) Ethanol (ETH) None None ETH009A00510100 69.86 5/7/2019 None Ethanol Elite Octane, LLC (6500) Elite Octane, LLC 
(71287)

Midwest Corn, Dry Mill, Dry and 
Modified DGS; Corn Oil using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Atlantic, Iowa using Edeniq conversion 
method; Ethanol transported by rail to 
California (Provisional)

None Retired

A005102 Tier 1 3.0

Fuel Producer: Elite Octane, LLC (6500) ; Facil ity Name: 
Elite Octane, LLC (71287); Midwest Corn, Dry Mill, Dry 
and Modified DGS; Corn Oil using natural gas and grid 
electricity; Corn starch and Fiber ethanol produced in 
Atlantic, Iowa using Edeniq conversion method; Ethanol 
transported by rail to California (Provisional) 

Iowa Corn Fiber (012) Ethanol (ETH) None None ETH012A00510200 30.32 5/7/2019 None Ethanol - Cellulosic Elite Octane, LLC (6500) Elite Octane, LLC 
(71287)

Midwest Corn, Dry Mill, Dry and 
Modified DGS; Corn Oil using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Atlantic, Iowa using Edeniq conversion 
method; Ethanol transported by rail to 
California (Provisional)

None Retired

A005301 Tier 1 3.0

Fuel Producer: Poet Biorefining Jewell (4786); Facil ity 
Name: Poet Biorefining Jewell (70014); Midwest Corn, 
Dry Mill, Wet and Dry  DGS using natural gas and 
electricity; Starch ethanol produced from Corn using 
BPX process along with Syrup, Corn Oil in Jewell Iowa; 
Ethanol transported by rail to California (Provisional) 

Iowa Corn (009) Ethanol (ETH) None None ETH009A00530100 73.81 5/6/2019 None Ethanol Poet Biorefining Jewell 
(4786)

Poet Biorefining 
Jewell (70014)

Midwest Corn, Dry Mill, Wet and Dry  
DGS using natural gas and electricity; 
Starch ethanol produced from Corn 
using BPX process along with Syrup, 
Corn Oil in Jewell Iowa; Ethanol 
transported by rail to California 
(Provisional)

None Retired

A005302 Tier 1 3.0

Fuel Producer: Poet Biorefining Jewell (4786) ; Facil ity 
Name: Poet Biorefining Jewell (70014); Midwest Corn, 
Dry Mill, Wet and Dry  DGS using natural gas and 
electricity; Starch ethanol produced from Corn using 
BPX process along with Syrup, Corn Oil in Jewell Iowa; 
Ethanol transported by rail to California (Provisional) 

Iowa Corn (009) Ethanol (ETH) None None ETH009A00530200 66.94 5/6/2019 None Ethanol Poet Biorefining Jewell 
(4786)

Poet Biorefining 
Jewell (70014)

Midwest Corn, Dry Mill, Wet and Dry  
DGS using natural gas and electricity; 
Starch ethanol produced from Corn 
using BPX process along with Syrup, 
Corn Oil in Jewell Iowa; Ethanol 
transported by rail to California 
(Provisional)

None Retired

A005303 Tier 1 3.0

Fuel Producer: Poet Biorefining Jewell (4786) ; Facil ity 
Name: Poet Biorefining Jewell (70014); Midwest Corn, 
Dry Mill, Wet and Dry  DGS using natural gas and 
electricity; Starch ethanol produced from Corn using 
BPX process along with Syrup, Corn Oil in Jewell Iowa; 
Ethanol transported by rail to California (Provisional) 

Iowa Corn Fiber (012) Ethanol (ETH) None None ETH012A00530300 26.95 5/6/2019 None Ethanol - Cellulosic Poet Biorefining Jewell 
(4786)

Poet Biorefining 
Jewell (70014)

Midwest Corn, Dry Mill, Wet and Dry  
DGS using natural gas and electricity; 
Starch ethanol produced from Corn 
using BPX process along with Syrup, 
Corn Oil in Jewell Iowa; Ethanol 
transported by rail to California 
(Provisional)

None Retired

A005201 Tier 1 3.0

Fuel Producer: Poet Biorefining Hanlontown (4785) ; 
Facil ity Name: Poet Biorefining Hanlontown (70010); 
Midwest Corn, Dry Mill, Dry and Wet DGS; Corn Oil and 
Syrup using natural gas and grid electricity; Corn starch 
and Fiber ethanol produced in Hanlontown, Iowa using 
BPX conversion method; Ethanol transported by rail to 
California (Provisional)

Iowa Corn (009) Ethanol (ETH) None None ETH009A00520100 75.97 5/6/2019 None Ethanol Poet Biorefining 
Hanlontown (4785)

Poet Biorefining 
Hanlontown (70010)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Hanlontown, Iowa using BPX 
conversion method; Ethanol 
transported by rail to California 
(Provisional)

None Retired

A005202 Tier 1 3.0

Fuel Producer: Poet Biorefining Hanlontown (4785) ; 
Facil ity Name: Poet Biorefining Hanlontown (70010); 
Midwest Corn, Dry Mill, Dry and Wet DGS; Corn Oil and 
Syrup using natural gas and grid electricity; Corn starch 
and Fiber ethanol produced in Hanlontown, Iowa using 
BPX conversion method; Ethanol transported by rail to 
California (Provisional)

Iowa Corn (009) Ethanol (ETH) None None ETH009A00520200 68.75 5/6/2019 None Ethanol Poet Biorefining 
Hanlontown (4785)

Poet Biorefining 
Hanlontown (70010)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Hanlontown, Iowa using BPX 
conversion method; Ethanol 
transported by rail to California 
(Provisional)

None Retired

A005203 Tier 1 3.0

Fuel Producer: Poet Biorefining Hanlontown (4785) ; 
Facil ity Name: Poet Biorefining Hanlontown (70010); 
Midwest Corn, Dry Mill, Dry and Wet DGS; Corn Oil and 
Syrup using natural gas and grid electricity; Corn starch 
and Fiber ethanol produced in Hanlontown, Iowa using 
BPX conversion method; Ethanol transported by rail to 
California (Provisional)

Iowa Corn Fiber (012) Ethanol (ETH) None None ETH012A00520300 28.78 5/6/2019 None Ethanol - Cellulosic Poet Biorefining 
Hanlontown (4785)

Poet Biorefining 
Hanlontown (70010)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Hanlontown, Iowa using BPX 
conversion method; Ethanol 
transported by rail to California 
(Provisional)

None Retired

A005701 Tier 1 3.0

Fuel Producer: POET Biorefining - Ashton (4782) ; 
Facil ity Name: POET BIOREFINING - ASHTON (OTTER 
CREEK ETHANOL, LLC) (70032); Midwest Corn, Dry 
Mill, Dry and Wet DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch and Fiber ethanol 
produced in Ashton, Iowa using BPX conversion method; 
Ethanol transported by rail to California (Provisional)

Iowa Corn (009) Ethanol (ETH) None None ETH009A00570100 76.25 5/6/2019 None Ethanol POET Biorefining 
Ashton (4782)

POET BIOREFINING 
ASHTON (OTTER 
CREEK ETHANOL, 
LLC)(70032)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in Ashton, 
Iowa using BPX conversion method; 
Ethanol transported by rail to 
California (Provisional)

None Retired

A005702 Tier 1 3.0

Fuel Producer: POET Biorefining - Ashton (4782) ; 
Facil ity Name: POET BIOREFINING - ASHTON (OTTER 
CREEK ETHANOL, LLC) (70032); Midwest Corn, Dry 
Mill, Dry and Wet DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch and Fiber ethanol 
produced in Ashton, Iowa using BPX conversion method; 
Ethanol transported by rail to California (Provisional)

Iowa Corn (009) Ethanol (ETH) None None ETH009A00570200 67.07 5/6/2019 None Ethanol POET Biorefining 
Ashton (4782)

POET BIOREFINING 
ASHTON (OTTER 
CREEK ETHANOL, 
LLC)(70032)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in Ashton, 
Iowa using BPX conversion method; 
Ethanol transported by rail to 
California (Provisional)

None Retired

A005703 Tier 1 3.0

Fuel Producer: POET Biorefining - Ashton (4782) ; 
Facil ity Name: POET BIOREFINING - ASHTON (OTTER 
CREEK ETHANOL, LLC) (70032); Midwest Corn, Dry 
Mill, Dry and Wet DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch and Fiber ethanol 
produced in Ashton, Iowa using BPX conversion method; 
Ethanol transported by rail to California (Provisional)

Iowa Corn Fiber (012) Ethanol (ETH) None None ETH012A00570300 28.39 5/6/2019 None Ethanol - Cellulosic POET Biorefining 
Ashton (4782)

POET BIOREFINING 
ASHTON (OTTER 
CREEK ETHANOL, 
LLC)(70032)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in Ashton, 
Iowa using BPX conversion method; 
Ethanol transported by rail to 
California (Provisional)

None Retired

A005801 Tier 1 3.0

Fuel Producer: POET Biorefining - Bingham Lake (4780) 
; Facil ity Name: POET BIOREFINING - BINGHAM LAKE 
(ETHANOL 2000, LLP) (70026); Midwest Corn, Dry Mill, 
Dry and Wet DGS; Corn Oil and Syrup using natural gas 
and grid electricity; Corn starch and Fiber ethanol 
produced in Bingham Lake, MN using BPX conversion 
method; Ethanol transported by rail to California 
(Provisional)

Minnesota Corn (009) Ethanol (ETH) None None ETH009A00580100 81.17 5/7/2019 None Ethanol POET Biorefining 
Bingham Lake (4780)

POET BIOREFINING 
BINGHAM LAKE 
(ETHANOL 2000, 
LLP)(70026)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Bingham Lake, MN using BPX 
conversion method; Ethanol 
transported by rail to California 
(Provisional)

None Retired

A005802 Tier 1 3.0

Fuel Producer: POET Biorefining - Bingham Lake (4780) 
; Facil ity Name: POET BIOREFINING - BINGHAM LAKE 
(ETHANOL 2000, LLP) (70026); Midwest Corn, Dry Mill, 
Dry and Wet DGS; Corn Oil and Syrup using natural gas 
and grid electricity; Corn starch and Fiber ethanol 
produced in Bingham Lake, MN using BPX conversion 
method; Ethanol transported by rail to California 
(Provisional)

Minnesota Corn (009) Ethanol (ETH) None None ETH009A00580200 71.82 5/7/2019 None Ethanol POET Biorefining 
Bingham Lake (4780)

POET BIOREFINING 
BINGHAM LAKE 
(ETHANOL 2000, 
LLP)(70026)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Bingham Lake, MN using BPX 
conversion method; Ethanol 
transported by rail to California 
(Provisional)

None Retired

A005803 Tier 1 3.0

Fuel Producer: POET Biorefining - Bingham Lake (4780) 
; Facil ity Name: POET BIOREFINING - BINGHAM LAKE 
(ETHANOL 2000, LLP) (70026); Midwest Corn, Dry Mill, 
Dry and Wet DGS; Corn Oil and Syrup using natural gas 
and grid electricity; Corn starch and Fiber ethanol 
produced in Bingham Lake, MN using BPX conversion 
method; Ethanol transported by rail to California 
(Provisional)

Minnesota Corn Fiber (012) Ethanol (ETH) None None ETH012A00580300 31.75 5/7/2019 None Ethanol - Cellulosic POET Biorefining 
Bingham Lake (4780)

POET BIOREFINING 
BINGHAM LAKE 
(ETHANOL 2000, 
LLP)(70026)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Bingham Lake, MN using BPX 
conversion method; Ethanol 
transported by rail to California 
(Provisional)

None Retired

A006201 Tier 1 3.0

Fuel Producer: Poet Biorefining Mitchell (4789); Facil ity 
Name: Poet Biorefining Mitchell (70016); Midwest Corn, 
Dry Mill, Dry and Wet DGS; Corn Oil and Syrup using 
natural gas and grid electricity; Corn starch and Fiber 
ethanol produced in  Mitchell, SD using BPX conversion 
method; Ethanol transported by rail to California 
(Provisional) 

South Dakota Corn (009) Ethanol (ETH) ETHC307 79.20 ETH009A00620100 75.24 5/7/2019 None Ethanol Poet Biorefining Mitchell 
(4789)

Poet Biorefining 
Mitchell (70016)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in  
Mitchell, SD using BPX conversion 
method; Ethanol transported by rail to 
California (Provisional)

None Retired

https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1275_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1259_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1268_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1269_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1278_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1248_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1239_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1264_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1289_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1246_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0011_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0011_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0011_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0011_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0011_cover.pdf


A006202 Tier 1 3.0

Fuel Producer: Poet Biorefining Mitchell (4789) ; Facil ity 
Name: Poet Biorefining Mitchell (70016); Midwest Corn, 
Dry Mill, Dry and Wet DGS; Corn Oil and Syrup using 
natural gas and grid electricity; Corn starch and Fiber 
ethanol produced in  Mitchell, SD using BPX conversion 
method; Ethanol transported by rail to California 
(Provisional) 

South Dakota Corn (009) Ethanol (ETH) ETHC307 79.20   ETH009A00620200 67.72 5/7/2019 None Ethanol Poet Biorefining Mitchell 
(4789)

Poet Biorefining 
Mitchell (70016)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in  
Mitchell, SD using BPX conversion 
method; Ethanol transported by rail to 
California (Provisional)

None Retired

A006203 Tier 1 3.0

Fuel Producer: Poet Biorefining Mitchell (4789); Facil ity 
Name: Poet Biorefining Mitchell (70016); Midwest Corn, 
Dry Mill, Dry and Wet DGS; Corn Oil and Syrup using 
natural gas and grid electricity; Corn starch and Fiber 
ethanol produced in  Mitchell, SD using BPX conversion 
method; Ethanol transported by rail to California 
(Provisional) 

South Dakota Corn Fiber (012) Ethanol (ETH)  ETHCF207 35.67 ETH012A00620300 27.36 5/7/2019 None Ethanol - Cellulosic Poet Biorefining Mitchell 
(4789)

Poet Biorefining 
Mitchell (70016)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in  
Mitchell, SD using BPX conversion 
method; Ethanol transported by rail to 
California (Provisional)

None Retired

A006301 Tier 1 3.0

Fuel Producer: POET Biorefining - Groton (4793); 
Facil ity Name: POET Biorefining - Groton (70013); 
Midwest Corn, Dry Mill, Dry and Wet DGS; Corn Oil and 
Syrup using natural gas and grid electricity; Corn starch 
and Fiber ethanol produced in Groton, SD, using BPX 
conversion method; Ethanol transported by rail to 
California (Provisional) 

South Dakota Corn (009) Ethanol (ETH) ETHC308 78.56 ETH009A00630100 75.15 5/7/2019 None Ethanol POET Biorefining 
Groton (4793)

POET Biorefining 
Groton (70013)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in Groton, 
SD, using BPX conversion method; 
Ethanol transported by rail to 
California (Provisional)

None Retired

A006302 Tier 1 3.0

Fuel Producer: POET Biorefining - Groton (4793) ; 
Facil ity Name: POET Biorefining - Groton (70013); 
Midwest Corn, Dry Mill, Dry and Wet DGS; Corn Oil and 
Syrup using natural gas and grid electricity; Corn starch 
and Fiber ethanol produced in Groton, SD, using BPX 
conversion method; Ethanol transported by rail to 
California (Provisional) 

South Dakota Corn (009) Ethanol (ETH) ETHC308 78.56 ETH009A00630200 67.60 5/7/2019 None Ethanol POET Biorefining 
Groton (4793)

POET Biorefining 
Groton (70013)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in Groton, 
SD, using BPX conversion method; 
Ethanol transported by rail to 
California (Provisional)

None Retired

A006303 Tier 1 3.0

Fuel Producer: POET Biorefining - Groton (4793) ; 
Facil ity Name: POET Biorefining - Groton (70013); 
Midwest Corn, Dry Mill, Dry and Wet DGS; Corn Oil and 
Syrup using natural gas and grid electricity; Corn starch 
and Fiber ethanol produced in Groton, SD, using BPX 
conversion method; Ethanol transported by rail to 
California (Provisional) 

South Dakota Corn Fiber (012) Ethanol (ETH) ETHCF208   34.79 ETH012A00630300 27.48 5/7/2019 None Ethanol - Cellulosic POET Biorefining 
Groton (4793)

POET Biorefining 
Groton (70013)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in Groton, 
SD, using BPX conversion method; 
Ethanol transported by rail to 
California (Provisional)

None Retired

A006401 Tier 1 3.0

Fuel Producer: POET Biorefining - Gowrie (4784) ; 
Facil ity Name: POET Biorefining - Gowrie (70033); 
Midwest Corn, Dry Mill, Dry DGS, Wet DGS, Modified 
DGS, Syrup, and Corn Oil using natural gas and grid 
electricity; Corn starch and Fiber ethanol produced in 
Gowrie, IA,  using BPX conversion method; Ethanol 
transported by rail to California (Provisional)

Iowa Corn (009) Ethanol (ETH) ETHC309 78.06 ETH009A00640100 75.04 5/7/2019
Legacy CI is from a 
composite pathway 

containing both dry and wet 
DGS. 

Ethanol POET Biorefining 
Gowrie (4784)

POET Biorefining 
Gowrie (70033)

Midwest Corn, Dry Mill, Dry DGS, Wet 
DGS, Modified DGS, Syrup, and Corn 
Oil using natural gas and grid 
electricity; Corn starch and Fiber 
ethanol produced in Gowrie, IA,  using 
BPX conversion method; Ethanol 
transported by rail to California 
(Provisional)

None Retired

A006402 Tier 1 3.0

Fuel Producer: POET Biorefining - Gowrie (4784) ; 
Facil ity Name: POET Biorefining - Gowrie (70033); 
Midwest Corn, Dry Mill, Dry DGS, Wet DGS, Modified 
DGS, Syrup, and Corn Oil using natural gas and grid 
electricity; Corn starch and Fiber ethanol produced in 
Gowrie, IA,  using BPX conversion method; Ethanol 
transported by rail to California (Provisional)

Iowa Corn (009) Ethanol (ETH) ETHC309 78.06 ETH009A00640200 68.04 5/7/2019
Legacy CI is from a 
composite pathway 

containing both dry and wet 
DGS. 

Ethanol POET Biorefining 
Gowrie (4784)

POET Biorefining 
Gowrie (70033)

Midwest Corn, Dry Mill, Dry DGS, Wet 
DGS, Modified DGS, Syrup, and Corn 
Oil using natural gas and grid 
electricity; Corn starch and Fiber 
ethanol produced in Gowrie, IA,  using 
BPX conversion method; Ethanol 
transported by rail to California 
(Provisional)

None Retired

A006403 Tier 1 3.0

Fuel Producer: POET Biorefining - Gowrie (4784) ; 
Facil ity Name: POET Biorefining - Gowrie (70033); 
Midwest Corn, Dry Mill, Dry DGS, Wet DGS, Modified 
DGS, Syrup, and Corn Oil using natural gas and grid 
electricity; Corn starch and Fiber ethanol produced in 
Gowrie, IA,  using BPX conversion method; Ethanol 
transported by rail to California (Provisional)

Iowa Corn Fiber (012) Ethanol (ETH) ETHCF209 34.30 ETH012A00640300 27.72 5/7/2019 None Ethanol - Cellulosic POET Biorefining 
Gowrie (4784)

POET Biorefining 
Gowrie (70033)

Midwest Corn, Dry Mill, Dry DGS, Wet 
DGS, Modified DGS, Syrup, and Corn 
Oil using natural gas and grid 
electricity; Corn starch and Fiber 
ethanol produced in Gowrie, IA,  using 
BPX conversion method; Ethanol 
transported by rail to California 
(Provisional)

None Retired

A007401 Tier 1 3.0

Fuel Producer: Pacific Ethanol West (3697) ; Facil ity 
Name: Pacific Ethanol Stockton LLC (70319);  Midwest 
and California Corn, Dry Mill, Dry and Wet DGS; Corn 
Oil, and Syrup using natural gas and grid electricity; 
Corn starch and Fiber ethanol produced in Stockton, 
California using Edeniq conversion method (Provisional)

California Corn (009) Ethanol (ETH) ETHC216 69.64 ETH009A00740100 65.77 3/29/2019 None Ethanol Pacific Ethanol West 
(3697)

Pacific Ethanol 
Stockton LLC (70319)

Midwest and California Corn, Dry Mill, 
Dry and Wet DGS; Corn Oil, and Syrup 
using natural gas and grid electricity; 
Corn starch and Fiber ethanol 
produced in Stockton, California using 
Edeniq conversion method 
(Provisional)

None Retired

A007402 Tier 1 3.0

Fuel Producer: Pacific Ethanol West (3697) ; Facil ity 
Name: Pacific Ethanol Stockton LLC (70319); Midwest 
and California Corn, Dry Mill, Dry and Wet DGS; Corn 
Oil, and Syrup using natural gas and grid electricity; 
Corn starch and Fiber ethanol produced in Stockton, 
California using Edeniq conversion method (Provisional)

California Corn (009) Ethanol (ETH) ETHC217 65.36 ETH009A00740200 61.54 3/29/2019 None Ethanol Pacific Ethanol West 
(3697)

Pacific Ethanol 
Stockton LLC (70319)

Midwest and California Corn, Dry Mill, 
Dry and Wet DGS; Corn Oil, and Syrup 
using natural gas and grid electricity; 
Corn starch and Fiber ethanol 
produced in Stockton, California using 
Edeniq conversion method 
(Provisional)

None Retired

A007403 Tier 1 3.0

Fuel Producer: Pacific Ethanol West (3697) ; Facil ity 
Name: Pacific Ethanol Stockton LLC (70319); Midwest 
and California Corn, Dry Mill, Dry and Wet DGS; Corn 
Oil, and Syrup using natural gas and grid electricity; 
Corn starch and Fiber ethanol produced in Stockton, 
California using Edeniq conversion method (Provisional)

California Corn Fiber (012) Ethanol (ETH) ETHCF202 39.45 ETH012A00740300 32.62 3/29/2019 None Ethanol - Cellulosic Pacific Ethanol West 
(3697)

Pacific Ethanol 
Stockton LLC (70319)

Midwest and California Corn, Dry Mill, 
Dry and Wet DGS; Corn Oil, and Syrup 
using natural gas and grid electricity; 
Corn starch and Fiber ethanol 
produced in Stockton, California using 
Edeniq conversion method 
(Provisional)

None Retired

A008801 Tier 1 3.0

Fuel Producer: Yuma Ethanol, LLC (4735) ; Facil ity 
Name: Yuma Ethanol, LLC (70024); Midwest Corn, Dry 
Mill, Wet DGS; Corn Oil and Syrup using natural Gas 
and grid electricity; Corn starch Ethanol produced in 
Yuma, Colorado; Ethanol transported by rail to 
California

Colorado Corn (009) Ethanol (ETH) ETHC228 67.68 ETH009A00880100 64.61 5/17/2019 None Ethanol Yuma Ethanol, LLC 
(4735)

Yuma Ethanol, LLC 
(70024)

Midwest Corn, Dry Mill, Wet DGS; Corn 
Oil and Syrup using natural Gas and 
grid electricity; Corn starch Ethanol 
produced in Yuma, Colorado; Ethanol 
transported by rail to California

None Retired

A008901 Tier 1 3.0

Fuel Producer: Sterling Ethanol, LLC (4766) ; Facil ity 
Name: Sterling Ethanol, LLC (70660); Midwest Corn, Dry 
Mill, Wet DGS; Corn Oil and Syrup using natural gas and 
grid electricity; Corn starch Ethanol produced in Sterling, 
Colorado; Ethanol transported by rail to California

Colorado Corn (009) Ethanol (ETH) ETHC283 69.39 ETH009A00890100 64.10 5/17/2019 None Ethanol Sterling Ethanol, LLC 
(4766)

Sterling Ethanol, LLC 
(70660)

Midwest Corn, Dry Mill, Wet DGS; Corn 
Oil and Syrup using natural gas and 
grid electricity; Corn starch Ethanol 
produced in Sterling, Colorado; 
Ethanol transported by rail to 
California

None Retired

A009901 Tier 1 3.0

Fuel Producer: KAAPA Ethanol Holdings LLC (4805); 
Facil ity Name: KAPPA Ethanol Ravenna LLC (70098); 
Midwest Corn, Dry Mill, Dry and Wet DGS; Corn Oil using 
natural Gas and grid electricity; Corn starch Ethanol 
produced in Ravenna, Nebraska; Ethanol transported by 
rail to California (Provisional)

Nebraska Corn (009) Ethanol (ETH) ETHC303 78.68 ETH009A00990100 73.79 5/17/2019 None Ethanol KAAPA Ethanol 
Holdings LLC (4805)

KAPPA Ethanol 
Ravenna LLC (70098)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil using natural Gas and 
grid electricity; Corn starch Ethanol 
produced in Ravenna, Nebraska; 
Ethanol transported by rail to 
California (Provisional)

None Retired

A009902 Tier 1 3.0

Fuel Producer: KAAPA Ethanol Holdings LLC (4805) ; 
Facil ity Name: KAPPA Ethanol Ravenna LLC (70098); 
Midwest Corn, Dry Mill, Dry and Wet DGS; Corn Oil using 
natural Gas and grid electricity; Corn starch Ethanol 
produced in Ravenna, Nebraska; Ethanol transported by 
rail to California (Provisional)

Nebraska Corn (009) Ethanol (ETH) ETHC302 66.74 ETH009A00990200 63.23 5/17/2019 None Ethanol KAAPA Ethanol 
Holdings LLC (4805)

KAPPA Ethanol 
Ravenna LLC (70098)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil using natural Gas and 
grid electricity; Corn starch Ethanol 
produced in Ravenna, Nebraska; 
Ethanol transported by rail to 
California (Provisional)

None Retired

A009401 Tier 1 3.0

Fuel Producer: Aemetis Advanced Fuels Keyes, Inc. 
(3566) ; Facil ity Name: Aemetis Advanced Fuels Keyes, 
Inc. (70234); Midwest Corn, Dry Mill, Wet DGS; Corn Oil 
and Syrup using natural gas (cogen) and grid electricity; 
Corn starch Ethanol produced in Ceres, California 
(Provisional)

California Corn (009) Ethanol (ETH) ETHC211 70.23 ETH009A00940100 67.03 5/21/2019 None Ethanol Aemetis Advanced Fuels 
Keyes, Inc (3566)

Aemetis Advanced 
Fuels Keyes, Inc 
(70234)

Midwest Corn, Dry Mill, Wet DGS; Corn 
Oil and Syrup using natural gas 
(cogen)and grid electricity; Corn starch 
Ethanol produced in Ceres, California 
(Provisional)

None Retired

A005501 Tier 1 3.0

Fuel Producer: POET Biorefining - Glenvil le (4779) ; 
Facil ity Name: POET BIOREFINING - GLENVILLE 
(AGRA RESOURC (70020); Midwest Corn, Dry Mill, Dry, 
Wet DGS and Corn Oil using natural gas and grid 
electricity; Starch and Fiber ethanol produced from Corn 
using BPX process along with Syrup, Corn Oil in Albert 
Lea MN; Ethanol transported by rail to California 
(Provisional)

Minnesota Corn (009) Ethanol (ETH) None None ETH009A00550100 77.80 5/24/2019 None Ethanol POET Biorefining 
Glenvil le (4779)

POET BIOREFINING 
GLENVILLE (AGRA 
RESOURC (70020)

Midwest Corn, Dry Mill, Dry, Wet DGS 
and Corn Oil using natural gas and 
grid electricity; Starch and Fiber 
ethanol produced from Corn using BPX 
process along with Syrup, Corn Oil in 
Albert Lea MN; Ethanol transported by 
rail to California (Provisional)

None Retired

A005502 Tier 1 3.0

Fuel Producer: POET Biorefining - Glenvil le (4779) ; 
Facil ity Name: POET BIOREFINING - GLENVILLE 
(AGRA RESOURC (70020); Midwest Corn, Dry Mill, Dry, 
Wet DGS and Corn Oil using natural gas and grid 
electricity; Starch and Fiber ethanol produced from Corn 
using BPX process along with Syrup, Corn Oil in Albert 
Lea MN; Ethanol transported by rail to California 
(Provisional)

Minnesota Corn (009) Ethanol (ETH) None None ETH009A00550200 69.57 5/24/2019 None Ethanol POET Biorefining 
Glenvil le (4779)

POET BIOREFINING 
GLENVILLE (AGRA 
RESOURC (70020)

Midwest Corn, Dry Mill, Dry, Wet DGS 
and Corn Oil using natural gas and 
grid electricity; Starch and Fiber 
ethanol produced from Corn using BPX 
process along with Syrup, Corn Oil in 
Albert Lea MN; Ethanol transported by 
rail to California (Provisional)

None Retired

A005503 Tier 1 3.0

Fuel Producer: POET Biorefining - Glenvil le (4779) ; 
Facil ity Name: POET BIOREFINING - GLENVILLE 
(AGRA RESOURC (70020);  Midwest Corn, Dry Mill, Dry, 
Wet DGS and Corn Oil using natural gas and grid 
electricity; Starch and Fiber ethanol produced from Corn 
using BPX process along with Syrup, Corn Oil in Albert 
Lea MN; Ethanol transported by rail to California 
(Provisional)

Minnesota Corn Fiber (012) Ethanol (ETH) None None ETH012A00550300 29.51 5/24/2019 None Ethanol - Cellulosic POET Biorefining 
Glenvil le (4779)

POET BIOREFINING 
GLENVILLE (AGRA 
RESOURC (70020)

Midwest Corn, Dry Mill, Dry, Wet DGS 
and Corn Oil using natural gas and 
grid electricity; Starch and Fiber 
ethanol produced from Corn using BPX 
process along with Syrup, Corn Oil in 
Albert Lea MN; Ethanol transported by 
rail to California (Provisional)

None Retired

A007801 Tier 1 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877) ; Facil ity Name: Shreveport Biogas (70121); 
Landfil l gas from Shreveport, Louisiana to biomethane; 
pipelined to Applied Natural Gas Fuels facil ity for 
l iquefaction in Topock, Arizona; transport by truck as 
LNG and regassified to L-CNG in California (Provisional)

Louisiana Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

None None LNG025A00780100 61.21 5/29/2019 None Bio-LNG
Element Markets 
Renewable Energy, LLC 
(5877)

Shreveport Biogas 
(70121)

Landfil l gas from Shreveport, 
Louisiana to biomethane; pipelined to 
Applied Natural Gas Fuels facil ity for 
l iquefaction in Topock, Arizona; 
transport by truck as LNG and 
regassified to LCNG in California 
(Provisional)

None Retired

A007802 Tier 1 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877) ; Facil ity Name: Shreveport Biogas (70121); 
Landfil l gas from Shreveport, Louisiana to biomethane; 
pipelined to Applied Natural Gas Fuels facil ity for 
l iquefaction in Topock, Arizona; transport by truck as 
LNG and regassified to L-CNG in California (Provisional)

Louisiana Landfil l Gas (025)

Liquefied 
Compressed 
Natural Gas 

(LCN)

None None LCN025A00780200 64.29 5/29/2019 None Bio-CNG
Element Markets 
Renewable Energy, LLC 
(5877)

Shreveport Biogas 
(70121)

Landfil l gas from Shreveport, 
Louisiana to biomethane; pipelined to 
Applied Natural Gas Fuels facil ity for 
l iquefaction in Topock, Arizona; 
transport by truck as LNG and 
regassified to LCNG in California 
(Provisional)

None Retired

A009801 Tier 1 3.0

Fuel Producer:  KAAPA Ethanol Holdings LLC (4805) ; 
Facil ity Name: KAAPA Ethanol LLC (70079); Midwest 
Corn, Dry Mill, Wet DGS; Corn Oil using natural gas and 
grid electricity; Corn starch ethanol produced in Minden, 
Nebraska; Ethanol transported by rail to California

Nebraska Corn (009) Ethanol (ETH) ETHC225 67.10 ETH009A00980100 61.48 5/29/2019 None Ethanol KAAPA Ethanol 
Holdings LLC (4805)

KAAPA Ethanol LLC 
(70079)

Midwest Corn, Dry Mill, Wet DGS; Corn 
Oil using natural gas and grid 
electricity; Corn starch ethanol 
produced in Minden, Nebraska; 
Ethanol transported by rail to 
California

None Retired

A007201 Tier 1 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877) ; Facil ity Name: Shreveport Biogas (70121); 
Landfil l gas from Shreveport, Louisiana to pipeline-
quality biomethane; delivered via pipeline to CNG 
Stations in California (Provisional)

Louisiana Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
None None CNG025A00720100 40.37 5/29/2019 None Bio-CNG

Element Markets 
Renewable Energy, LLC 
(5877)

Shreveport Biogas 
(70121)

Landfil l gas from Shreveport, 
Louisiana to pipeline-quality 
biomethane; delivered via pipeline to 
CNG Stations in California 
(Provisional)

None Retired

A011001 Tier 1 3.0

Fuel Producer: U.S. Venture, Inc. (5504); Facil ity Name: 
Ameresco Woodland Meadows Romulus, LLC (A0833); 
Woodland Meadows landfil l gas from Wayne, Michigan 
to pipeline-quality biomethane; delivered via pipeline to 
CNG stations in California; l iquefied to LNG in Topock, 
Arizona; and transported by truck and re-gassified to L-
CNG in California (Provisional)

Michigan Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
None None CNG025A01100100 46.54 5/29/2019 None Bio-CNG U.S. Venture, Inc. (5504)

Ameresco Woodland 
Meadows Romulus, 
LLC (A0833)

Woodland Meadows landfil l gas from 
Wayne, Michigan to pipeline-quality 
biomethane; delivered via pipeline to 
CNG stations in California; l iquefied to 
LNG in Topock, Arizona; and 
transported by truck and re-gassified to 
L-CNG in California (Provisional)

None Retired

A011002 Tier 1 3.0

Fuel Producer: U.S. Venture, Inc. (5504) ; Facil ity Name: 
Ameresco Woodland Meadows Romulus, LLC (A0833); 
Woodland Meadows landfil l gas from Wayne, Michigan 
to pipeline-quality biomethane; delivered via pipeline to 
CNG stations in California; l iquefied to LNG in Topock, 
Arizona; and transported by truck and re-gassified to L-
CNG in California (Provisional)

Michigan Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

None None LNG025A01100200 63.69 5/29/2019 None Bio-LNG U.S. Venture, Inc. (5504)
Ameresco Woodland 
Meadows Romulus, 
LLC (A0833)

Woodland Meadows landfil l gas from 
Wayne, Michigan to pipeline-quality 
biomethane; delivered via pipeline to 
CNG stations in California; l iquefied to 
LNG in Topock, Arizona; and 
transported by truck and re-gassified to 
L-CNG in California (Provisional)

None Retired

A011003 Tier 1 3.0

Fuel Producer: U.S. Venture, Inc. (5504) ; Facil ity Name: 
Ameresco Woodland Meadows Romulus, LLC (A0833); 
Woodland Meadows landfil l gas from Wayne, Michigan 
to pipeline-quality biomethane; delivered via pipeline to 
CNG stations in California; l iquefied to LNG in Topock, 
Arizona; and transported by truck and re-gassified to L-
CNG in California (Provisional)

Michigan Landfil l Gas (025)

Liquefied 
Compressed 
Natural Gas 

(LCN)

None None LCN025A01100300 66.78 5/29/2019 None Bio-CNG U.S. Venture, Inc. (5504)
Ameresco Woodland 
Meadows Romulus, 
LLC (A0833)

Woodland Meadows landfil l gas from 
Wayne, Michigan to pipeline-quality 
biomethane; delivered via pipeline to 
CNG stations in California; l iquefied to 
LNG in Topock, Arizona; and 
transported by truck and re-gassified to 
L-CNG in California (Provisional)

None Retired

A008101 Tier 1 3.0

Fuel Producer: East Kansas Agri-Energy, LLC (4483) ; 
Facil ity Name: East Kansas Agri-Energy, LLC (83483); 
Midwest Corn, Dry Mill, Dry and Wet DGS, and Corn Oil; 
Natural Gas and grid electricity; Corn starch Ethanol 
produced in Garnett, Kansas and transported by truck 
and rail to California

Kansas Corn (009) Ethanol (ETH) None None ETH009A00810100 67.53 5/30/2019 None Ethanol East Kansas Agri-Energy, 
LLC (4483)

East Kansas Agri-
Energy, LLC (83483)

Midwest Corn, Dry Mill, Dry and Wet 
DGS, and Corn Oil; Natural Gas and 
grid electricity; Corn starch Ethanol 
produced in Garnett, Kansas and 
transported by truck and rail to 
California

None Retired

A005001 Tier 1 3.0

Fuel Producer: POET Biorefining - Laddonia (4787); 
Facil ity Name: POET BIOREFINING - LADDONIA 
(MISSOURI ETHANOL, LLC) (70023); Midwest Corn, Dry 
Mill, Dry DGS, Wet DGS and Corn Oil using natural gas; 
a cogeneration unit is used to generate electricity and 
steam from natural gas; Corn starch and Fiber ethanol 
produced in Laddonia, MO, using BPX conversion 
method; Ethanol transport (Provisional)

Missouri Corn (009) Ethanol (ETH) None None ETH009A00500100 70.67 6/3/2019 None Ethanol POET Biorefining - 
Laddonia (4787)

POET BIOREFINING - 
LADDONIA 
(MISSOURI 
ETHANOL, LLC) 
(70023)

Midwest Corn, Dry Mill, Dry DGS, Wet 
DGS and Corn Oil using natural gas; a 
cogeneration unit is used to generate 
electricity and steam from natural gas; 
Corn starch and Fiber ethanol 
produced in Laddonia, MO, using BPX 
conversion method; Ethanol transport 
(Provisional)

None Retired

A005002 Tier 1 3.0

Fuel Producer: POET Biorefining - Laddonia (4787); 
Facil ity Name: POET BIOREFINING - LADDONIA 
(MISSOURI ETHANOL, LLC) (70023); Midwest Corn, Dry 
Mill, Dry DGS, Wet DGS and Corn Oil using natural gas; 
a cogeneration unit is used to generate electricity and 
steam from natural gas; Corn starch and Fiber ethanol 
produced in Laddonia, MO, using BPX conversion 
method; Ethanol transport (Provisional)

Missouri Corn (009) Ethanol (ETH) None None ETH009A00500200 62.76 6/3/2019 None Ethanol POET Biorefining - 
Laddonia (4787)

POET BIOREFINING - 
LADDONIA 
(MISSOURI 
ETHANOL, LLC) 
(70023)

Midwest Corn, Dry Mill, Dry DGS, Wet 
DGS and Corn Oil using natural gas; a 
cogeneration unit is used to generate 
electricity and steam from natural gas; 
Corn starch and Fiber ethanol 
produced in Laddonia, MO, using BPX 
conversion method; Ethanol transport 
(Provisional)

None Retired

A005003 Tier 1 3.0

Fuel Producer: POET Biorefining - Laddonia (4787); 
Facil ity Name: POET BIOREFINING - LADDONIA 
(MISSOURI ETHANOL, LLC) (70023); Midwest Corn, Dry 
Mill, Dry DGS, Wet DGS and Corn Oil using natural gas; 
a cogeneration unit is used to generate electricity and 
steam from natural gas; Corn starch and Fiber ethanol 
produced in Laddonia, MO, using BPX conversion 
method; Ethanol transport (Provisional)

Missouri Corn (009) Ethanol (ETH) None None ETH012A00500300 23.18 6/3/2019 None Ethanol POET Biorefining - 
Laddonia (4787)

POET BIOREFINING - 
LADDONIA 
(MISSOURI 
ETHANOL, LLC) 
(70023)

Midwest Corn, Dry Mill, Dry DGS, Wet 
DGS and Corn Oil using natural gas; a 
cogeneration unit is used to generate 
electricity and steam from natural gas; 
Corn starch and Fiber ethanol 
produced in Laddonia, MO, using BPX 
conversion method; Ethanol transport 
(Provisional)

None Retired

A009501 Tier 1 3.0

Fuel Producer: Clean Energy (5481); Facil ity Name: 
CEFARI RNG OKC, LLC (F00022); Landfil l gas processes 
at CEFARI facil ity from Southwest Oklahoma City, 
Oklahoma to pipeline-quality biomethane; delivered via 
pipeline to CNG Stations in California (Provisional)

Oklahoma Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
None None CNG025A00950100 51.74 6/3/2019 None Bio-CNG Clean Energy (5481) CEFARI RNG OKC, 

LLC (F00022)

Landfil l gas processes at CEFARI 
facil ity from Southwest Oklahoma City, 
Oklahoma to pipeline-quality 
biomethane; delivered via pipeline to 
CNG Stations in California 

None Retired

A006101 Tier 1 3.0

Fuel Producer: Poet Biorefining Hudson (4791) ; Facil ity 
Name: Poet Biorefining Hudson (70022); Midwest Corn, 
Dry Mill, Dry DGS, Wet DGS; Corn Oil and Syrup using 
natural gas and grid electricity; Corn starch and Fiber 
ethanol produced in Hudson, SD, using BPX conversion 
method; Ethanol transported by rail to California 
(Provisional)

South Dakota Corn (009) Ethanol (ETH) ETHC305 80.94 ETH009A00610100 76.85 6/5/2019 None Ethanol Poet Biorefining Hudson 
(4791)

Poet Biorefining 
Hudson (70022)

Midwest Corn, Dry Mill, Dry DGS, Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in Hudson, 
SD, using BPX conversion method; 
Ethanol transported by rail to 
California (Provisional)

None Retired

A006102 Tier 1 3.0

Fuel Producer: Poet Biorefining Hudson (4791) ; Facil ity 
Name: Poet Biorefining Hudson (70022); Midwest Corn, 
Dry Mill, Dry DGS, Wet DGS; Corn Oil and Syrup using 
natural gas and grid electricity; Corn starch and Fiber 
ethanol produced in Hudson, SD, using BPX conversion 
method; Ethanol transported by rail to California 
(Provisional)

South Dakota Corn (009) Ethanol (ETH) ETHC305 80.94 ETH009A00610200 69.76 6/5/2019 None Ethanol Poet Biorefining Hudson 
(4791)

Poet Biorefining 
Hudson (70022)

Midwest Corn, Dry Mill, Dry DGS, Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in Hudson, 
SD, using BPX conversion method; 
Ethanol transported by rail to 
California (Provisional)

None Retired

A006103 Tier 1 3.0

Fuel Producer: Poet Biorefining Hudson (4791) ; Facil ity 
Name: Poet Biorefining Hudson (70022); Midwest Corn, 
Dry Mill, Dry DGS, Wet DGS; Corn Oil and Syrup using 
natural gas and grid electricity; Corn starch and Fiber 
ethanol produced in Hudson, SD, using BPX conversion 
method; Ethanol transported by rail to California 
(Provisional)

South Dakota Corn Fiber (012) Ethanol (ETH) ETHCF205 36.92 ETH012A00610300 29.51 6/5/2019 None Ethanol - Cellulosic Poet Biorefining Hudson 
(4791)

Poet Biorefining 
Hudson (70022)

Midwest Corn, Dry Mill, Dry DGS, Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in Hudson, 
SD, using BPX conversion method; 
Ethanol transported by rail to 
California (Provisional)

None Retired

A008303 Tier 1 3.0

Fuel Producer: REG Albert Lea, LLC (4305); Facil ity 
Name: REG Albert Lea, LLC (82613); U.S. sourced 
Disti l lers’ Corn Oil; Natural Gas, Steam, and Grid 
Electricity; Biodiesel produced in Glenvil le, Minnesota 
and transported by rail to California

Minnesota Disti l lers' Corn Oil  
(003) Biodiesel (BIO) BDC211 33.52 BIO003A00830300 24.55 6/7/2019 None Biodiesel REG Albert Lea, LLC 

(4305)
REG Albert Lea, LLC 
(82613)

U.S. sourced Disti l lers’ Corn Oil; 
Natural Gas, Steam, and Grid 
Electricity; Biodiesel produced in 
Glenvil le, Minnesota and transported 
by rail to California

None Retired

A008304 Tier 1 3.0

Fuel Producer: REG Albert Lea, LLC (4305); Facil ity 
Name: REG Albert Lea, LLC (82613); U.S. sourced 
Rendered Used Cooking Oil; Natural Gas, Steam, and 
Grid Electricity; Biodiesel produced in Glenvil le, 
Minnesota and transported by rail to California (3.0)

Minnesota
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) None None BIO001A00830400 17.72 6/7/2019 Biodiesel REG Albert Lea, LLC 
(4305)

REG Albert Lea, LLC 
(82613)

U.S. sourced Rendered Used Cooking 
Oil; Natural Gas, Steam, and Grid 
Electricity; Biodiesel produced in 
Glenvil le, Minnesota and transported 
by rail to California

None Retired

A008305 Tier 1 3.0

Fuel Producer: REG Albert Lea, LLC (4305); Facil ity 
Name: REG Albert Lea, LLC (82613); U.S. sourced Non-
Rendered Used Cooking Oil; Natural Gas, Steam, and 
Grid Electricity; Biodiesel produced in Glenvil le, 
Minnesota and transported by rail to California (3.0)

Minnesota
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) None None BIO001A00830500 11.99 6/7/2019 Biodiesel REG Albert Lea, LLC 
(4305)

REG Albert Lea, LLC 
(82613)

U.S. sourced Non-Rendered Used 
Cooking Oil; Natural Gas, Steam, and 
Grid Electricity; Biodiesel produced in 
Glenvil le, Minnesota and transported 
by rail to California

None Retired

A008306 Tier 1 3.0

Fuel Producer: REG Albert Lea, LLC (4305); Facil ity 
Name: REG Albert Lea, LLC (82613); U.S. sourced 
Tallow (Animal Fats); Natural Gas, Steam, and Grid 
Electricity; Biodiesel produced in Glenvil le, Minnesota 
and transported by rail to California

Minnesota Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) BDT215 36.29 BIO002A00830600 28.89 6/7/2019 None Biodiesel REG Albert Lea, LLC 

(4305)
REG Albert Lea, LLC 
(82613)

U.S. sourced Tallow (Animal Fats); 
Natural Gas, Steam, and Grid 
Electricity; Biodiesel produced in 
Glenvil le, Minnesota and transported 
by rail to California

None Retired

A010002 Tier 1 3.0

Fuel Producer: The Andersons, Inc (5872); Facil ity 
Name: The Andersons Denison Ethanol (70135); 
Midwest Corn, Dry Mill, Dry and Modified DGS; Corn Oil 
and Syrup using natural gas and grid electricity; Corn 
starch Ethanol is produced in Denison, Iowa; Ethanol is 
transported by rail to California

Iowa Corn (009) Ethanol (ETH) ETHC275 76.35 ETH009A01000200 67.48 6/7/2019 None Ethanol The Andersons, Inc 
(5872)

The Andersons 
Denison Ethanol 
(70135)

Midwest Corn, Dry Mill, Dry and 
Modified DGS; Corn Oil and Syrup 
using natural gas and grid electricity; 
Corn starch Ethanol is produced in 
Denison, Iowa; Ethanol is transported 
by rail to California

None Retired

A005401 Tier 1 3.0

Fuel Producer: Poet Biorefining Corning (5046); Facil ity 
Name: Poet Biorefining Corning (70143); Midwest Corn, 
Dry Mill, Dry and Wet DGS, Corn Oil and Syrup using 
natural gas and grid electricity; Corn starch and Fiber 
ethanol produced in Corning, Iowa using BPX 
conversion method; Ethanol transported by rail to 
California (Provisional)

Iowa Corn (009) Ethanol (ETH) None None ETH009A00540100 73.97 6/10/2019 None Ethanol Poet Biorefining Corning 
(5046)

Poet Biorefining 
Corning (70143)

Midwest Corn, Dry Mill, Dry and Wet 
DGS, Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Corning, Iowa using BPX conversion 
method; Ethanol transported by rail to 
California (Provisional)

None Retired

A005402 Tier 1 3.0

Fuel Producer: Poet Biorefining Corning (5046); Facil ity 
Name: Poet Biorefining Corning (70143); Midwest Corn, 
Dry Mill, Dry and Wet DGS, Corn Oil and Syrup using 
natural gas and grid electricity; Corn starch and Fiber 
ethanol produced in Corning, Iowa using BPX 
conversion method; Ethanol transported by rail to 
California (Provisional)

Iowa Corn (009) Ethanol (ETH) None None ETH009A00540200 67.03 6/10/2019 None Ethanol Poet Biorefining Corning 
(5046)

Poet Biorefining 
Corning (70143)

Midwest Corn, Dry Mill, Dry and Wet 
DGS, Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Corning, Iowa using BPX conversion 
method; Ethanol transported by rail to 
California (Provisional)

None Retired

A005403 Tier 1 3.0

Fuel Producer: Poet Biorefining Corning (5046); Facil ity 
Name: Poet Biorefining Corning (70143); Midwest Corn, 
Dry Mill, Dry and Wet DGS, Corn Oil and Syrup using 
natural gas and grid electricity; Corn starch and Fiber 
ethanol produced in Corning, Iowa using BPX 
conversion method; Ethanol transported by rail to 
California (Provisional)

Iowa Corn Fiber (012) Ethanol (ETH) None None ETH012A00540300 27.26 6/10/2019 None Ethanol - Cellulosic Poet Biorefining Corning 
(5046)

Poet Biorefining 
Corning (70143)

Midwest Corn, Dry Mill, Dry and Wet 
DGS, Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Corning, Iowa using BPX conversion 
method; Ethanol transported by rail to 
California (Provisional)

None Retired

A005601 Tier 1 3.0

Fuel Producer: POET Biorefining - Coon Rapids (4783); 
Facil ity Name: POET BIOREFINING - COON RAPIDS 
(TALL CORN ETHANOL, LLC) (70031); Midwest Corn, 
Dry Mill, Dry and Wet DGS; Corn Oil and Syrup using 
natural gas and grid electricity; Corn starch and Fiber 
ethanol produced in Coon Rapids, Iowa using BPX 
conversion method; Ethanol transported by rail to 
California (Provisional)

Iowa Corn (009) Ethanol (ETH) None None ETH009A00560100 74.83 6/10/2019 None Ethanol POET Biorefining - Coon 
Rapids (4783)

POET BIOREFINING - 
COON RAPIDS (TALL 
CORN ETHANOL, 
LLC) (70031)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in Coon 
Rapids, Iowa using BPX conversion 
method; Ethanol transported by rail to 
California (Provisional)

None Retired

A005602 Tier 1 3.0

Fuel Producer: POET Biorefining - Coon Rapids (4783); 
Facil ity Name: POET BIOREFINING - COON RAPIDS 
(TALL CORN ETHANOL, LLC) (70031); Midwest Corn, 
Dry Mill, Dry and Wet DGS; Corn Oil and Syrup using 
natural gas and grid electricity; Corn starch and Fiber 
ethanol produced in Coon Rapids, Iowa using BPX 
conversion method; Ethanol transported by rail to 
California (Provisional)

Iowa Corn (009) Ethanol (ETH) None None ETH009A00560200 68.44 6/10/2019 None Ethanol POET Biorefining - Coon 
Rapids (4783)

POET BIOREFINING - 
COON RAPIDS (TALL 
CORN ETHANOL, 
LLC) (70031)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in Coon 
Rapids, Iowa using BPX conversion 
method; Ethanol transported by rail to 
California (Provisional)

None Retired

A005603 Tier 1 3.0

Fuel Producer: POET Biorefining - Coon Rapids (4783); 
Facil ity Name: POET BIOREFINING - COON RAPIDS 
(TALL CORN ETHANOL, LLC) (70031); Midwest Corn, 
Dry Mill, Dry and Wet DGS; Corn Oil and Syrup using 
natural gas and grid electricity; Corn starch and Fiber 
ethanol produced in Coon Rapids, Iowa using BPX 
conversion method; Ethanol transported by rail to 
California (Provisional)

Iowa Corn Fiber (012) Ethanol (ETH) None None ETH012A00560300 28.47 6/10/2019 None Ethanol - Cellulosic POET Biorefining - Coon 
Rapids (4783)

POET BIOREFINING - 
COON RAPIDS (TALL 
CORN ETHANOL, 
LLC) (70031)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in Coon 
Rapids, Iowa using BPX conversion 
method; Ethanol transported by rail to 
California (Provisional)

None Retired

A006001 Tier 1 3.0

Fuel Producer: Poet Biorefining Emmetsburg (4792); 
Facil ity Name: Poet Biorefining Emmetsburg (70021); 
Midwest Corn, Dry Mill, Dry and Wet DGS; Corn Oil and 
Syrup using natural gas and grid electricity; Corn starch 
and Fiber ethanol produced in Emmetsburg, Iowa using 
BPX conversion method; Ethanol transported by rail to 
California (Provisional) 

Iowa Corn (009) Ethanol (ETH) ETHC301 79.55 ETH009A00600100 73.99 6/10/2019 None Ethanol Poet Biorefining 
Emmetsburg (4792)

Poet Biorefining 
Emmetsburg (70021)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Emmetsburg, Iowa using BPX 
conversion method; Ethanol 
transported by rail to California 
(Provisional) 

None Retired

A006002 Tier 1 3.0

Fuel Producer: Poet Biorefining Emmetsburg (4792); 
Facil ity Name: Poet Biorefining Emmetsburg (70021); 
Midwest Corn, Dry Mill, Dry and Wet DGS; Corn Oil and 
Syrup using natural gas and grid electricity; Corn starch 
and Fiber ethanol produced in Emmetsburg, Iowa using 
BPX conversion method; Ethanol transported by rail to 
California (Provisional) 

Iowa Corn (009) Ethanol (ETH) ETHC301 79.55 ETH009A00600200 66.22 6/10/2019 None Ethanol Poet Biorefining 
Emmetsburg (4792)

Poet Biorefining 
Emmetsburg (70021)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Emmetsburg, Iowa using BPX 
conversion method; Ethanol 
transported by rail to California 
(Provisional) 

None Retired

A006003 Tier 1 3.0

Fuel Producer: Poet Biorefining Emmetsburg (4792); 
Facil ity Name: Poet Biorefining Emmetsburg (70021); 
Midwest Corn, Dry Mill, Dry and Wet DGS; Corn Oil and 
Syrup using natural gas and grid electricity; Corn starch 
and Fiber ethanol produced in Emmetsburg, Iowa using 
BPX conversion method; Ethanol transported by rail to 
California (Provisional) 

Iowa Corn Fiber (012) Ethanol (ETH) ETHCF204 35.39 ETH012A00600300 26.08 6/10/2019 None Ethanol - Cellulosic Poet Biorefining 
Emmetsburg (4792)

Poet Biorefining 
Emmetsburg (70021)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Emmetsburg, Iowa using BPX 
conversion method; Ethanol 
transported by rail to California 
(Provisional) 

None Retired

A010301 Tier 1 3.0

Fuel Producer: Bonanza BioEnergy, LLC (4054); Facil ity 
Name: Bonanza BioEnergy, LLC (70117); Midwest Corn 
and Sorghum, Dry Mill, Dry and Wet DGS, Syrup, and 
Corn Oil; Natural Gas and grid electricity; Starch Ethanol 
produced in Garden City, Kansas and transported by rail 
to California

Kansas Corn (009) Ethanol (ETH) ETHC234L 67.73 ETH009A01030100 75.50 6/28/2019 None Ethanol Bonanza BioEnergy, 
LLC (4054)

Bonanza BioEnergy, 
LLC (70117)

Midwest Corn and Sorghum, Dry Mill, 
Dry and Wet DGS, Syrup, and Corn Oil; 
Natural Gas and grid electricity; Starch 
Ethanol produced in Garden City, 
Kansas and transported by rail to 
California

None Retired

A010305 Tier 1 3.0

Fuel Producer: Bonanza BioEnergy, LLC (4054) ; Facil ity 
Name: Bonanza BioEnergy, LLC (70117); Midwest Corn 
and Sorghum, Dry Mill, Dry and Wet DGS, Syrup, and 
Corn Oil; Natural Gas and grid electricity; Starch Ethanol 
produced in Garden City, Kansas and transported by rail 
to California

Kansas Corn (009) Ethanol (ETH) None None ETH009A01030500 63.21 6/28/2019 None Ethanol Bonanza BioEnergy, 
LLC (4054)

Bonanza BioEnergy, 
LLC (70117)

Midwest Corn and Sorghum, Dry Mill, 
Dry and Wet DGS, Syrup, and Corn Oil; 
Natural Gas and grid electricity; Starch 
Ethanol produced in Garden City, 
Kansas and transported by rail to 
California

None Retired

A010306 Tier 1 3.0

Fuel Producer: Bonanza BioEnergy, LLC (4054) ; Facil ity 
Name: Bonanza BioEnergy, LLC (70117); Midwest Corn 
and Sorghum, Dry Mill, Dry and Wet DGS, Syrup, and 
Corn Oil; Natural Gas and grid electricity; Starch Ethanol 
produced in Garden City, Kansas and transported by rail 
to California

Kansas Grain Sorghum (010) Ethanol (ETH) ETHG003 73.39 ETH010A01030600 77.77 6/28/2019 None Ethanol Bonanza BioEnergy, 
LLC (4054)

Bonanza BioEnergy, 
LLC (70117)

Midwest Corn and Sorghum, Dry Mill, 
Dry and Wet DGS, Syrup, and Corn Oil; 
Natural Gas and grid electricity; Starch 
Ethanol produced in Garden City, 
Kansas and transported by rail to 
California

None Retired



A010307 Tier 1 3.0

Fuel Producer: Bonanza BioEnergy, LLC (4054); Facil ity 
Name: Bonanza BioEnergy, LLC (70117); Midwest Corn 
and Sorghum, Dry Mill, Dry and Wet DGS, Syrup, and 
Corn Oil; Natural Gas and grid electricity; Starch Ethanol 
produced in Garden City, Kansas and transported by rail 
to California

Kansas Grain Sorghum (010) Ethanol (ETH) None None ETH010A01030700 65.48 6/28/2019 None Ethanol Bonanza BioEnergy, 
LLC (4054)

Bonanza BioEnergy, 
LLC (70117)

Midwest Corn and Sorghum, Dry Mill, 
Dry and Wet DGS, Syrup, and Corn Oil; 
Natural Gas and grid electricity; Starch 
Ethanol produced in Garden City, 
Kansas and transported by rail to 
California

None Retired

A010101 Tier 1 3.0

Fuel Producer: American Greenfuels, LLC (6341) ; 
Facil ity Name: AMERICAN GREENFUELS LLC (83357); 
New England sourced Rendered UCO; Natural Gas and 
Grid Electricity; Biodiesel produced in New Haven, 
Connecticut and transported by rail to California 
(Provisional)

Connecticut
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) None None BIO001A01010100 21.04 8/5/2019 None Biodiesel American Greenfuels, 
LLC (6341)

AMERICAN 
GREENFUELS LLC 
(83357)

New England sourced Rendered UCO; 
Natural Gas and Grid Electricity; 
Biodiesel produced in New Haven, 
Connecticut and transported by rail to 
California (Provisional)

None Retired

A011201 Tier 1 3.0

Fuel Producer: LSCP, LLLP (4728); Facil ity Name: 
LSCP, LLLP (70015); Midwest Corn, Dry Mill; Dry DGS, 
Corn oil and Syrup; Natural Gas and Grid Eletricity; 
Starch Ethanol produced in Marcus, Iowa; Ethanol 
transported to California by rail (Provisional)

Iowa Corn (009) Ethanol (ETH) ETHC315 72.14 ETH009A01120100 68.75 8/5/2019 None Ethanol LSCP, LLLP (4728) LSCP, LLLP (70015)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Eletricity; Starch Ethanol produced in 
Marcus, Iowa; Ethanol transported to 
California by rail (Provisional)

None Retired

A011202 Tier 1 3.0

Fuel Producer: LSCP, LLLP (4728); Facil ity Name: 
LSCP, LLLP (70015); Midwest Corn, Dry Mill; Natural 
Gas and Grid Eletricity; Fiber Ethanol produced in 
Marcus, Iowa using EDNIQ conversion method; Ethanol 
transported by rail to California (Provisional)

Iowa Corn Fiber (012) Ethanol (ETH) ETHCF200R 44.19 ETH012A01120200 30.06 8/5/2019 None Ethanol - Cellulosic LSCP, LLLP (4728) LSCP, LLLP (70015)

Midwest Corn, Dry Mill; Natural Gas 
and Grid Eletricity; Fiber Ethanol 
produced in Marcus, Iowa using EDNIQ 
conversion method; Ethanol 
transported by rail to California 
(Provisional)

None Retired

A011203 Tier 1 3.0

Fuel Producer: LSCP, LLLP (4728); Facil ity Name: 
LSCP, LLLP (70015); Midwest Corn, Dry Mill; Modified 
DGS, Corn oil and Syrup; Natural Gas and Grid 
Eletricity; Starch Ethanol produced in Marcus, Iowa; 
Ethanol transported to California by rail (Provisional)

Iowa Corn (009) Ethanol (ETH) None None ETH009A01120300 65.90 8/5/2019 None Ethanol LSCP, LLLP (4728) LSCP, LLLP (70015)

Midwest Corn, Dry Mill; Modified DGS, 
Corn oil and Syrup; Natural Gas and 
Grid Eletricity; Starch Ethanol 
produced in Marcus, Iowa; Ethanol 
transported to California by rail 
(Provisional)

None Retired

A012101 Tier 1 3.0

Fuel Producer: Golden Grain Energy, LLC (4829) ; 
Facil ity Name: Golden Grain Energy (70691); Midwest 
Corn, Dry Mill; Dry DGS, Corn oil and Syrup; Natural Gas 
and Grid Eletricity; Starch Ethanol produced in Mason 
City, Iowa; Ethanol transported by rail to California 
(Provisional)

Iowa Corn (009) Ethanol (ETH) ETHC212 77.43 ETH009A01210100 73.76 8/5/2019 None Ethanol Golden Grain Energy, 
LLC (4829)

Golden Grain Energy 
(70691)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Eletricity; Starch Ethanol produced in 
Mason City, Iowa; Ethanol transported 
by rail to California (Provisional)

None Retired

A012102 Tier 1 3.0

Fuel Producer: Golden Grain Energy, LLC (4829); 
Facil ity Name: Golden Grain Energy (70691); Midwest 
Corn, Dry Mill; Modified DGS, Corn oil and Syrup; 
Natural Gas and Grid Eletricity; Starch Ethanol produced 
in Mason City, Iowa; Ethanol transported by rail to 
California (Provisional)

Iowa Corn (009) Ethanol (ETH) ETHC213 73.86 ETH009A01210200 70.53 8/5/2019 None Ethanol Golden Grain Energy, 
LLC (4829)

Golden Grain Energy 
(70691)

Midwest Corn, Dry Mill; Modified DGS, 
Corn oil and Syrup; Natural Gas and 
Grid Eletricity; Starch Ethanol 
produced in Mason City, Iowa; Ethanol 
transported by rail to California 
(Provisional)

None Retired

A012103 Tier 1 3.0

Fuel Producer: Golden Grain Energy, LLC (4829); 
Facil ity Name: Golden Grain Energy (70691); Midwest 
Corn, Dry Mill; Natural Gas and Grid Eletricity; Fiber 
Ethanol produced in Mason City, Iowa using EDNIQ 
conversion method; Ethanol transported by rail to 
California (Provisional)

Iowa Corn Fiber (012) Ethanol (ETH) None None ETH012A01210300 29.09 8/5/2019 None Ethanol - Cellulosic Golden Grain Energy, 
LLC (4829)

Golden Grain Energy 
(70691)

Midwest Corn, Dry Mill; Natural Gas 
and Grid Eletricity; Fiber Ethanol 
produced in Mason City, Iowa using 
EDNIQ conversion method; Ethanol 
transported by rail to California 
(Provisional)

None Retired

A011801 Tier 1 3.0

Fuel Producer: Pacific Ethanol West (3697); Facil ity 
Name: Pacific Ethanol Magic Valley LLC (70291);  
Midwest Corn, Dry Mill; Wet DGS, Corn Oil and Syrup; 
Natural Gas and Grid Electricity; Starch Ethanol 
produced in Burley, Idaho; Ethanol transported by rail to 
California

Idaho Corn (009) Ethanol (ETH) ETHC251L 68.89 ETH009A01180100 66.44 8/6/2019 None Ethanol Pacific Ethanol West 
(3697)

Pacific Ethanol Magic 
Valley LLC (70291)

 Midwest Corn, Dry Mill; Wet DGS, 
Corn Oil and Syrup; Natural Gas and 
Grid Electricity; Starch Ethanol 
produced in Burley, Idaho; Ethanol 
transported by rail to California

None Retired

A012502 Tier 1 3.0

Fuel Producer: Plymouth Energy LLC (5474); Facil ity 
Name: Plymouth Energy LLC (70183); Midwest Corn, Dry 
Mill; Wet DGS, Corn oil and Syrup; Natural Gas and Grid 
Eletricity; Starch Ethanol produced in Merril l, Iowa; 
Ethanol transported by rail to California

Iowa Corn (009) Ethanol (ETH) ETHC286 75.94 ETH009A01250200 68.41 8/6/2019 None Ethanol Plymouth Energy LLC 
(5474)

Plymouth Energy LLC 
(70183)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Eletricity; Starch Ethanol produced in 
Merril l, Iowa; Ethanol transported by 
rail to California

None Retired

A013701 Tier 1 3.0

Fuel Producer: Dakota Ethanol, LLC (4810) ; Facil ity 
Name: Dakota Ethanol, LLC (70083); Midwest Corn, Dry 
Mill; Dry DGS, Corn oil and Syrup; Natural Gas and Grid 
Elecricity; Starch Ethanol produced in Wentworth, South 
Dakota; Ethanol transported by rail to California

South Dakota Corn (009) Ethanol (ETH) ETHC208R 76.65 ETH009A01370100 72.86 8/5/2019 None Ethanol Dakota Ethanol, LLC 
(4810)

Dakota Ethanol, LLC 
(70083)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Elecricity; Starch Ethanol produced in 
Wentworth, South Dakota; Ethanol 
transported by rail to California

None Retired

A013702 Tier 1 3.0

Fuel Producer: Dakota Ethanol, LLC (4810); Facil ity 
Name: Dakota Ethanol, LLC (70083); Midwest Corn, Dry 
Mill; Modified DGS, Corn oil and Syrup; Natural Gas and 
Grid Elecricity; Starch Ethanol produced in Wentworth, 
South Dakota; Ethanol transported by rail to California

South Dakota Corn (009) Ethanol (ETH) ETHC208R 76.65 ETH009A01370200 69.05 8/5/2019 None Ethanol Dakota Ethanol, LLC 
(4810)

Dakota Ethanol, LLC 
(70083)

Midwest Corn, Dry Mill; Modified DGS, 
Corn oil and Syrup; Natural Gas and 
Grid Elecricity; Starch Ethanol 
produced in Wentworth, South Dakota; 
Ethanol transported by rail to 
California

None Retired

A013703 Tier 1 3.0

Fuel Producer: Dakota Ethanol, LLC (4810) ; Facil ity 
Name: Dakota Ethanol, LLC (70083); Midwest Corn, Dry 
Mill; Wet DGS, Corn oil and Syrup; Natural Gas and Grid 
Elecricity; Starch Ethanol produced in Wentworth, South 
Dakota; Ethanol transported by rail to California 

South Dakota Corn (009) Ethanol (ETH) ETHC208R 76.65 ETH009A01370300 65.76 8/5/2019 None Ethanol Dakota Ethanol, LLC 
(4810)

Dakota Ethanol, LLC 
(70083)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Elecricity; Starch Ethanol produced in 
Wentworth, South Dakota; Ethanol 
transported by rail to California 

None Retired

A014501 Tier 1 3.0

Fuel Producer: Redfield Energy, LLC (4061); Facil ity 
Name: Redfield Energy, LLC (70111); Midwest Corn, Dry 
Mill; Dry DGS and Modified DGS, Corn oil and Syrup; 
Natural Gas and Grid Electricity; Starch Ethanol 
produced in Redfield, South Dakota; Ethanol transported 
by rail to California

South Dakota Corn (009) Ethanol (ETH) ETHC240L 74.00 ETH009A01450100 69.60 8/6/2019 None Ethanol Redfield Energy, LLC 
(4061)

Redfield Energy, LLC 
(70111)

Midwest Corn, Dry Mill; Dry DGS and 
Modified DGS, Corn oil and Syrup; 
Natural Gas and Grid Electricity; Starch 
Ethanol produced in Redfield, South 
Dakota; Ethanol transported by rail to 
California

None Retired

A010201 Tier 1 3.0

Fuel Producer: Guardian Energy, LLC (3383); Facil ity 
Name: Guardian Energy, LLC (70289); Midwest Corn, 
Dry Mill; Dry DGS and Wet DGS, Corn oil and Syrup; 
Natural Gas and Grid Electricity; Starch Ethanol 
produced in Janesvil le, Minnesota; Ethanol transported 
by rail to California (Provisional)

Minnesota Corn (009) Ethanol (ETH) ETHC289 75.43 ETH009A01020100 69.29 8/9/2019 None Ethanol Guardian Energy, LLC 
(3383)

Guardian Energy, LLC 
(70289)

Midwest Corn, Dry Mill; Dry DGS and 
Wet DGS, Corn oil and Syrup; Natural 
Gas and Grid Electricity; Starch 
Ethanol produced in Janesvil le, 
Minnesota; Ethanol transported by rail 
to California (Provisional)

None Retired

A010202 Tier 1 3.0

Fuel Producer: Guardian Energy, LLC (3383); Facil ity 
Name: Guardian Energy, LLC (70289); Midwest Corn, 
Dry Mill; Natural Gas and Grid Electricity; Fiber Ethanol 
produced in Janesvil le, Minnesota using SOLITON 
conversion method; Ethanol transported by rail to 
California (Provisional)

Minnesota Corn Fiber (012) Ethanol (ETH) None None ETH012A01020200 26.35 8/9/2019 None Ethanol - Cellulosic Guardian Energy, LLC 
(3383)

Guardian Energy, LLC 
(70289)

Midwest Corn, Dry Mill; Natural Gas 
and Grid Electricity; Fiber Ethanol 
produced in Janesvil le, Minnesota 
using SOLITON conversion method; 
Ethanol transported by rail to 
California (Provisional)

None Retired

 A010901 Tier 1 3.0

Fuel Producer: SIMPLE FUELS BIODIESEL INC (3717) ; 
Facil ity Name: SIMPLE FUELS BIODIESEL (80207); 
U.S. sourced, Non-Rendered UCO; Biodiesel and Grid 
Electricity; Biodiesel produced in Chilcoot, CA; Biodiesel 
transported by truck to stations in California (Provisional)

California
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) None None BIO001A01090100 14.73 9/24/2019 None Biodiesel SIMPLE FUELS 
BIODIESEL INC (3717)

SIMPLE FUELS 
BIODIESEL (80207)

U.S. sourced, Non-Rendered UCO; 
Biodiesel and Grid Electricity; 
Biodiesel produced in Chilcoot, CA; 
Biodiesel transported by truck to 
stations in California (Provisional)

None Retired

A012001 Tier 1 3.0

Fuel Producer: Siouxland Energy Cooperative (4060); 
Facil ity Name: Siouxland Energy Cooperative (70112); 
Midwest Corn, Dry Mill; Wet DGS, Corn oil and Syrup; 
Natural Gas and Grid Electricity; Starch Ethanol 
produced in Sioux Center, Iowa;  Ethanol transported by 
rail to California (Provisional)

Iowa Corn (009) Ethanol (ETH) ETHC239L 70.04 ETH009A01200100 63.44 9/5/2019 None Ethanol Siouxland Energy 
Cooperative (4060)

Siouxland Energy 
Cooperative (70112)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Sioux Center, Iowa;  Ethanol 
transported by rail to California 
(Provisional)

None Retired

A012002 Tier 1 3.0

Fuel Producer: Siouxland Energy Cooperative (4060); 
Facil ity Name: Siouxland Energy Cooperative (70112); 
Midwest Corn, Dry Mill; Natural Gas and Grid Electricity; 
Fiber Ethanol produced in Sioux Center, Iowa using 
EDNIQ conversion method; Ethanol transported by rail to 
California (Provisional)

Iowa Corn Fiber (012) Ethanol (ETH) ETHCF201R 42.17 ETH012A01200200 45.82 9/5/2019 None Ethanol - Cellulosic Siouxland Energy 
Cooperative (4060)

Siouxland Energy 
Cooperative (70112)

Midwest Corn, Dry Mill; Natural Gas 
and Grid Electricity; Fiber Ethanol 
produced in Sioux Center, Iowa using 
EDNIQ conversion method; Ethanol 
transported by rail to California 
(Provisional)

None Retired

A012701 Tier 1 3.0

Fuel Producer: POET Biorefining - Preston (4790); 
Facil ity Name: POET BIOREFINING - PRESTON (PRO-
CORN LLC) (70056); Midwest Corn, Dry Mill; Fiber 
ethanol from BPX Fiber Conversion Process; Natural Gas 
and Grid Electricity; Starch Ethanol produced in Preston, 
MN;  Ethanol transported by rail to California  
(Provisional)

Minnesota Corn Fiber (012) Ethanol (ETH) None None ETH012A01270100 28.33 9/24/2019 None Ethanol - Cellulosic POET Biorefining - 
Preston (4790)

POET BIOREFINING - 
PRESTON (PRO-
CORN LLC) (70056)

Midwest Corn, Dry Mill; Fiber ethanol 
from BPX Fiber Conversion Process; 
Natural Gas and Grid Electricity; Starch 
Ethanol produced in Preston, MN;  
Ethanol transported by rail to 
California  (Provisional)

None Retired

A012702 Tier 1 3.0

Fuel Producer: POET Biorefining - Preston (4790); 
Facil ity Name: POET BIOREFINING - PRESTON (PRO-
CORN LLC) (70056); Midwest Corn, Dry Mill; Dry DGS, 
Corn oil and Syrup; Natural Gas and Grid Electricity; 
Starch Ethanol produced in Preston, MN; Ethanol 
transported by rail to California  (Provisional)

Minnesota Corn (009) Ethanol (ETH) None None ETH009A01270200 75.89 9/24/2019 None Ethanol POET Biorefining - 
Preston (4790)

POET BIOREFINING - 
PRESTON (PRO-
CORN LLC) (70056)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Preston, MN; Ethanol transported by 
rail to California  (Provisional)

None Retired

A012703 Tier 1 3.0

Fuel Producer: POET Biorefining - Preston (4790); 
Facil ity Name: POET BIOREFINING - PRESTON (PRO-
CORN LLC) (70056); Midwest Corn, Dry Mill; Wet DGS, 
Corn oil and Syrup; Natural Gas and Grid Electricity; 
Starch Ethanol produced in Preston, MN; Ethanol 
transported by rail to California  (Provisional)

Minnesota Corn (009) Ethanol (ETH) None None ETH009A01270300 67.79 9/24/2019 None Ethanol POET Biorefining - 
Preston (4790)

POET BIOREFINING - 
PRESTON (PRO-
CORN LLC) (70056)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Preston, MN; Ethanol transported by 
rail to California  (Provisional)

None Retired

A012801 Tier 1 3.0

Fuel Producer: POET BIOREFINING - LAKE CRYSTAL 
(NORTHSTAR ETHANOL, LLC) (4794) ; Facil ity Name: 
POET BIOREFINING - LAKE CRYSTAL (NORTHSTAR 
ETHANOL, LLC) (70072); Midwest Corn, Dry Mill; Dry 
DGS, Corn oil and Syrup;  Natural Gas and Grid 
Electricity; Starch Ethanol produced in Lake Crystal, MN;  
Ethanol transported by rail to California (Provisional)

Minnesota Corn (009) Ethanol (ETH) None None ETH009A01280100 77.91 9/24/2019 None Ethanol

POET BIOREFINING - 
LAKE CRYSTAL 
(NORTHSTAR 
ETHANOL, LLC) (4794)

POET BIOREFINING - 
LAKE CRYSTAL 
(NORTHSTAR 
ETHANOL, LLC) 
(70072)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup;  Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Lake Crystal, MN;  Ethanol transported 
by rail to California (Provisional)

None Retired

A012802 Tier 1 3.0

Fuel Producer: POET BIOREFINING - LAKE CRYSTAL 
(NORTHSTAR ETHANOL, LLC) (4794); Facil ity Name: 
POET BIOREFINING - LAKE CRYSTAL (NORTHSTAR 
ETHANOL, LLC) (70072); Midwest Corn, Dry Mill; Wet 
DGS, Corn oil and Syrup;  Natural Gas and Grid 
Electricity; Starch Ethanol produced in Lake Crystal, MN;  
Ethanol transported by rail to California (Provisional)

Minnesota Corn (009) Ethanol (ETH) None None ETH009A01280200 67.99 9/24/2019 None Ethanol

POET BIOREFINING - 
LAKE CRYSTAL 
(NORTHSTAR 
ETHANOL, LLC) (4794)

POET BIOREFINING - 
LAKE CRYSTAL 
(NORTHSTAR 
ETHANOL, LLC) 
(70072)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup;  Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Lake Crystal, MN;  Ethanol transported 
by rail to California (Provisional)

None Retired

A012803 Tier 1 3.0

Fuel Producer: POET BIOREFINING - LAKE CRYSTAL 
(NORTHSTAR ETHANOL, LLC) (4794) ; Facil ity Name: 
POET BIOREFINING - LAKE CRYSTAL (NORTHSTAR 
ETHANOL, LLC) (70072); Midwest Corn, Dry Mill; Fiber 
ethanol from BPX Fiber Conversion Process;  Natural 
Gas and Grid Electricity; Fiber Ethanol produced in Lake 
Crystal, MN;  Ethanol transported by rail to California 
(Provisional)

Minnesota Corn Fiber (012) Ethanol (ETH) None None ETH012A01280300 28.29 9/24/2019 None Ethanol - Cellulosic

POET BIOREFINING - 
LAKE CRYSTAL 
(NORTHSTAR 
ETHANOL, LLC) (4794)

POET BIOREFINING - 
LAKE CRYSTAL 
(NORTHSTAR 
ETHANOL, LLC) 
(70072)

Midwest Corn, Dry Mill; Fiber ethanol 
from BPX Fiber Conversion Process;  
Natural Gas and Grid Electricity; Fiber 
Ethanol produced in Lake Crystal, MN;  
Ethanol transported by rail to 
California (Provisional)

None Retired

A012901 Tier 1 3.0

Fuel Producer: POET BIOREFINING - LEIPSIC (SUMMIT 
ETHANOL, LLC) (5728); Facil ity Name: POET 
BIOREFINING - LEIPSIC (SUMMIT ETHANOL, LLC) 
(70265); Midwest Corn, Dry Mill; Dry DGS, Corn oil and 
Syrup;  Natural Gas and Grid Electricity; Starch Ethanol 
produced in Leipsic, Ohio; Ethanol transported by rail to 
California  (Provisional)

Ohio Corn (009) Ethanol (ETH) None None ETH009A01290100 74.62 9/24/2019 None Ethanol
POET BIOREFINING - 
LEIPSIC (SUMMIT 
ETHANOL, LLC) (5728)

POET BIOREFINING - 
LEIPSIC (SUMMIT 
ETHANOL, LLC) 
(70265)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup;  Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Leipsic, Minnesota; Ethanol 
transported by rail to California  
(Provisional)

None Retired

A012902 Tier 1 3.0

Fuel Producer: POET BIOREFINING - LEIPSIC (SUMMIT 
ETHANOL, LLC) (5728); Facil ity Name: POET 
BIOREFINING - LEIPSIC (SUMMIT ETHANOL, LLC) 
(70265); Midwest Corn, Dry Mill; Wet DGS, Corn oil and 
Syrup; Natural Gas and Grid Electricity; Starch Ethanol 
produced in Leipsic, Ohio;  Ethanol transported by rail to 
California  (Provisional)

Ohio Corn (009) Ethanol (ETH) None None ETH009A01290200 67.54 9/24/2019 None Ethanol
POET BIOREFINING - 
LEIPSIC (SUMMIT 
ETHANOL, LLC) (5728)

POET BIOREFINING - 
LEIPSIC (SUMMIT 
ETHANOL, LLC) 
(70265)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Leipsic, Minnesota;  Ethanol 
transported by rail to California  
(Provisional)

None Retired

A012903 Tier 1 3.0

Fuel Producer: POET BIOREFINING - LEIPSIC (SUMMIT 
ETHANOL, LLC) (5728); Facil ity Name: POET 
BIOREFINING - LEIPSIC (SUMMIT ETHANOL, LLC) 
(70265); Midwest Corn, Dry Mill; Fiber ethanol from BPX 
Fiber Conversion Process; Natural Gas and Grid 
Electricity; Fiber Ethanol produced in Leipsic, Ohio; 
Ethanol transported by rail to California  (Provisional)

Ohio Corn Fiber (012) Ethanol (ETH) None None ETH012A01290300 27.44 9/24/2019 None Ethanol - Cellulosic
POET BIOREFINING - 
LEIPSIC (SUMMIT 
ETHANOL, LLC) (5728)

POET BIOREFINING - 
LEIPSIC (SUMMIT 
ETHANOL, LLC) 
(70265)

Midwest Corn, Dry Mill; Fiber ethanol 
from BPX Fiber Conversion Process; 
Natural Gas and Grid Electricity; Fiber 
Ethanol produced in Leipsic, 
Minnesota; Ethanol transported by rail 
to California  (Provisional)

None Retired

A013001 Tier 1 3.0

Fuel Producer: POET BIOREFINING - N MANCHESTER 
(N MANCHESTER ETHANOL, LLC) (7513); Facil ity 
Name: POET BIOREFINING - N MANCHESTER (N 
MANCHESTER ETHANOL, LLC) (70322); Midwest Corn, 
Dry Mill; Dry DGS, Corn oil and Syrup; Natural Gas and 
Grid Electricity; Starch Ethanol produced in North 
Manchester, Indianna; Ethanol transported by rail to 
California  (Provisional)

Indiana Corn (009) Ethanol (ETH) None None ETH009A01300100 74.35 9/24/2019 None Ethanol

POET BIOREFINING - N 
MANCHESTER (N 
MANCHESTER 
ETHANOL, LLC) (7513)

POET BIOREFINING - 
N MANCHESTER (N 
MANCHESTER 
ETHANOL, LLC) 
(70322)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
North Manchester, Indianna; Ethanol 
transported by rail to California  
(Provisional)

None Retired

A013002 Tier 1 3.0

Fuel Producer: POET BIOREFINING - N MANCHESTER 
(N MANCHESTER ETHANOL, LLC) (7513); Facil ity 
Name: POET BIOREFINING - N MANCHESTER (N 
MANCHESTER ETHANOL, LLC) (70322); Midwest Corn, 
Dry Mill; Wet DGS, Corn oil and Syrup; Natural Gas and 
Grid Electricity; Starch Ethanol produced in North 
Manchester, Indianna; Ethanol transported by rail to 
California  (Provisional)

Indiana Corn (009) Ethanol (ETH) None None ETH009A01300200 67.34 9/24/2019 None Ethanol

POET BIOREFINING - N 
MANCHESTER (N 
MANCHESTER 
ETHANOL, LLC) (7513)

POET BIOREFINING - 
N MANCHESTER (N 
MANCHESTER 
ETHANOL, LLC) 
(70322)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
North Manchester, Indianna; Ethanol 
transported by rail to California  
(Provisional)

None Retired

A013003 Tier 1 3.0

Fuel Producer: POET BIOREFINING - N MANCHESTER 
(N MANCHESTER ETHANOL, LLC) (7513); Facil ity 
Name: POET BIOREFINING - N MANCHESTER (N 
MANCHESTER ETHANOL, LLC) (70322); Midwest Corn, 
Dry Mill; Fiber ethanol from BPX Fiber Conversion 
Process; Natural Gas and Grid Electricity; Starch Ethanol 
produced in North Manchester, Indianna; Ethanol 
transported by rail to California  (Provisional)

Indiana Corn Fiber (012) Ethanol (ETH) None None ETH012A01300300 27.54 9/24/2019 None Ethanol - Cellulosic

POET BIOREFINING - N 
MANCHESTER (N 
MANCHESTER 
ETHANOL, LLC) (7513)

POET BIOREFINING - 
N MANCHESTER (N 
MANCHESTER 
ETHANOL, LLC) 
(70322)

Midwest Corn, Dry Mill; Fiber ethanol 
from BPX Fiber Conversion Process; 
Natural Gas and Grid Electricity; Starch 
Ethanol produced in North Manchester, 
Indianna; Ethanol transported by rail to 
California  (Provisional)

None Retired

A013601 Tier 1 3.0

Fuel Producer: Shell Energy North America (6154); 
Facil ity Name: Live Oak Landfil l Gas Plant (70002); Live 
Oak Landfil l Gas plant landfil l gas to pipelie-quality 
biomethane in Conley, GA; Deliverd via pipeline; 
Compressed to CNG in California (Provisional)

Georgia Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
None None CNG025A01360100 44.64 9/25/2019 None Bio-CNG Shell Energy North 

America (6154)
Live Oak Landfil l Gas 
Plant (70002)

Live Oak Landfil l Gas plant landfil l gas 
to pipelie-quality biomethane in 
Conley, GA; Deliverd via pipeline; 
Compressed to CNG in California 
(Provisional)

None Retired

A014101 Tier 1 3.0

Fuel Producer: High Plains Bioenergy (4846); Facil ity 
Name: HPB - St. Joe Biodiesel LLC (80059); Midwest 
Corn Oil; Biodiesel produced in St. Joe, Missouri; 
Biodiesel transported by rail to California

Missouri Disti l lers' Corn Oil  
(003) Biodiesel (BIO) BDC212 37.30 BIO003A01410100 29.40 9/25/2019 None Biodiesel High Plains Bioenergy 

(4846)
HPB - St. Joe 
Biodiesel LLC (80059)

Midwest Corn Oil; Biodiesel produced 
in St. Joe, Missouri; Biodiesel 
transported by rail to California

None Retired

A014102 Tier 1 3.0

Fuel Producer: High Plains Bioenergy (4846); Facil ity 
Name: HPB - St. Joe Biodiesel LLC (80059); Rendered 
Tallow (animal and poultry fat); Biodiesel produced in 
St. Joe, Missouri; Biodiesel transported by rail to 
California

Missouri Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) None None BIO002A01410200 34.21 9/25/2019 None Biodiesel High Plains Bioenergy 

(4846)
HPB - St. Joe 
Biodiesel LLC (80059)

Rendered Tallow (animal and poultry 
fat); Biodiesel produced in St. Joe, 
Missouri; Biodiesel transported by rail 
to California

None Retired

A013901 Tier 1 3.0

Fuel Producer: Midwest Renewable Energy (5214); 
Facil ity Name: Midwest Renewable Energy (70160); 
Midwest Corn, Dry Mill, Wet DGS, Corn Oil and Syrup; 
Natural Gas and Grid Electricity; Starch Ethanol 
produced in Sutherland, Nebraska; Ethanol transported 
by rail to California (Provisional)

Nebraska Corn (009) Ethanol (ETH) ETHC279 69.83 ETH009A01390100 62.81 9/9/2019 None Ethanol Midwest Renewable 
Energy (5214)

Midwest Renewable 
Energy (70160)

Midwest Corn, Dry Mill, Wet DGS, Corn 
Oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Sutherland, Nebraska; Ethanol 
transported by rail to California 
(Provisional)

None Retired

A014001 Tier 1 3.0

Fuel Producer: Arkalon Ethanol, LLC (5715); Facil ity 
Name: Arkalon Ethanol, LLC (70247); Midwest Corn, Dry 
Mill; Wet DGS, Corn oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in Liberal, Kansas; 
Ethanol transported by rail to California

Kansas Corn (009) Ethanol (ETH) ETHC297 69.11 ETH009A01400100 63.69 9/9/2019 None Ethanol Arkalon Ethanol, LLC 
(5715)

Arkalon Ethanol, LLC 
(70247)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Liberal, Kansas; Ethanol transported by 
rail to California

None Retired

A014002 Tier 1 3.0

Fuel Producer: Arkalon Ethanol, LLC (5715) ; Facil ity 
Name: Arkalon Ethanol, LLC (70247); Midwest Corn, Dry 
Mill; Dry DGS, Corn oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in Liberal, Kansas; 
Ethanol transported by rail to California								

Kansas Corn (009) Ethanol (ETH) ETHC296 78.63 ETH009A01400200 72.42 9/9/2019 None Ethanol Arkalon Ethanol, LLC 
(5715)

Arkalon Ethanol, LLC 
(70247)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Liberal, Kansas; Ethanol transported by 
rail to California								

None Retired

A014003 Tier 1 3.0

Fuel Producer: Arkalon Ethanol, LLC (5715); Facil ity 
Name: Arkalon Ethanol, LLC (70247); Midwest Sorghum, 
Dry Mill; Wet DGS, Corn oil and Syrup; Natural Gas and 
Grid Electricity; Starch Ethanol produced in Liberal, 
Kansas; Ethanol transported by rail to 
California								

Kansas Grain Sorghum (010) Ethanol (ETH) ETHG219 76.92 ETH010A01400300 66.76 9/9/2019 None Ethanol Arkalon Ethanol, LLC 
(5715)

Arkalon Ethanol, LLC 
(70247)

Midwest Sorghum, Dry Mill; Wet DGS, 
Corn oil and Syrup; Natural Gas and 
Grid Electricity; Starch Ethanol 
produced in Liberal, Kansas; Ethanol 
transported by rail to 
California								

None Retired

A014004 Tier 1 3.0

Fuel Producer: Arkalon Ethanol, LLC (5715); Facil ity 
Name: Arkalon Ethanol, LLC (70247); Midwest Sorghum, 
Dry Mill; Dry DGS, Corn oil and Syrup; Natural Gas and 
Grid Electricity; Starch Ethanol produced in Liberal, 
Kansas; Ethanol transported by rail to California

Kansas Grain Sorghum (010) Ethanol (ETH) ETHG218 86.22 ETH010A01400400 75.50 9/9/2019 None Ethanol Arkalon Ethanol, LLC 
(5715)

Arkalon Ethanol, LLC 
(70247)

Midwest Sorghum, Dry Mill; Dry DGS, 
Corn oil and Syrup; Natural Gas and 
Grid Electricity; Starch Ethanol 
produced in Liberal, Kansas; Ethanol 
transported by rail to California

None Retired

A014601 Tier 1 3.0

Fuel Producer: POET BIOREFINING - CARO (MICHIGAN 
ETHANOL, LLC) (4781); Facil ity Name: POET 
BIOREFINING - CARO (MICHIGAN ETHANOL, LLC) 
(70028); Midwest Corn, Dry Mill; Dry DGS, Corn oil and 
Syrup; Natural Gas and Grid Eletricity; Starch Ethanol 
produced in Caro, Michigan and transported by rail to 
California  (Provisional)

Michigan Corn (009) Ethanol (ETH) None None ETH009A01460100 72.59 9/24/2019 None Ethanol
POET BIOREFINING - 
CARO (MICHIGAN 
ETHANOL, LLC) (4781)

POET BIOREFINING - 
CARO (MICHIGAN 
ETHANOL, LLC) 
(70028)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Eletricity; Starch Ethanol produced in 
Caro, Michigan and transported by rail 
to California  (Provisional)

None Retired

A014602 Tier 1 3.0

Fuel Producer: Fuel Producer: POET BIOREFINING - 
CARO (MICHIGAN ETHANOL, LLC) (4781); Facil ity 
Name: POET BIOREFINING - CARO (MICHIGAN 
ETHANOL, LLC) (70028); Midwest Corn, Dry Mill; Wet 
DGS, Corn oil and Syrup; Natural Gas and Grid 
Eletricity; Starch Ethanol produced in Caro, Michigan  
and transported by rail to California  (Provisional)

Michigan Corn (009) Ethanol (ETH) None None ETH009A01460200 67.10 9/24/2019 None Ethanol
POET BIOREFINING - 
CARO (MICHIGAN 
ETHANOL, LLC) (4781)

POET BIOREFINING - 
CARO (MICHIGAN 
ETHANOL, LLC) 
(70028)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Eletricity; Starch Ethanol produced in 
Caro, Michigan  and transported by rail 
to California  (Provisional)

None Retired

A014603 Tier 1 3.0

Fuel Producer: POET BIOREFINING - CARO (MICHIGAN 
ETHANOL, LLC) (4781); Facil ity Name: POET 
BIOREFINING - CARO (MICHIGAN ETHANOL, LLC) 
(70028); Midwest Corn, Dry Mill; Fiber ethanol from BPX 
Fiber Conversion Process; Natural Gas and Grid 
Eletricity; Fiber Ethanol produced in Caro, Michigan and 
transported by rail to California (Provisional)

Michigan Corn Fiber (012) Ethanol (ETH) None None ETH012A01460300 27.33 9/24/2019 None Ethanol - Cellulosic
POET BIOREFINING - 
CARO (MICHIGAN 
ETHANOL, LLC) (4781)

POET BIOREFINING - 
CARO (MICHIGAN 
ETHANOL, LLC) 
(70028)

Midwest Corn, Dry Mill; Fiber ethanol 
from BPX Fiber Conversion Process; 
Natural Gas and Grid Eletricity; Fiber 
Ethanol produced in Caro, Michigan 
and transported by rail to California 
(Provisional)

None Retired

A015501 Tier 1 3.0

Fuel Producer: Absolute Energy, LLC (5049) ; Facil ity 
Name: Absolute Energy, LLC (70144); Midwest Corn, Dry 
Mill; Dry DGS, Modified DGS, and Corn Oil;  Natural Gas 
and Grid Electricity; Starch Ethanol produced in St. 
Ansgar, Iowa;  Ethanol transported by rail to California, 
Composite CI (Provisional)

Iowa Corn (009) Ethanol (ETH) ETHC203 76.69 ETH009A01550100 67.97 9/24/2019 None Ethanol Absolute Energy, LLC 
(5049)

Absolute Energy, LLC 
(70144)

Midwest Corn, Dry Mill; Dry DGS, 
Modified DGS, and Corn Oil;  Natural 
Gas and Grid Electricity; Starch 
Ethanol produced in St. Ansgar, Iowa;  
Ethanol transported by rail to 
California, Composite CI (Provisional)

None Retired

A017001 Tier 1 3.0

Fuel Producer: Pratt Energy, LLC (6127) ; Facil ity Name: 
Pratt Energy, LLC (70158); Midwest Corn, Dry Mill; Wet 
DGS and Corn Oil; Natural Gas, Grid Electricity and on-
site cogen; Starch Ethanol produced in Pratt, Kansas; 
Ethanol transported by rail to California

Kansas Corn (009) Ethanol (ETH) ETHC317 65.03 ETH009A01700100 62.21 9/6/2019 None Ethanol Pratt Energy, LLC (6127) Pratt Energy, LLC 
(70158)

Midwest Corn, Dry Mill; Wet DGS and 
Corn Oil; Natural Gas, Grid Electricity 
and on-site cogen; Starch Ethanol 
produced in Pratt, Kansas; Ethanol 
transported by rail to California

None Retired

A017002 Tier 1 3.0

Fuel Producer: Pratt Energy, LLC (6127) ; Facil ity Name: 
Pratt Energy, LLC (70158); Midwest Corn, Dry Mill; Dry 
DGS and Corn Oil; Natural Gas, Grid Electricity and on-
site co-gen; Starch Ethanol produced in Pratt, Kansas; 
Ethanol transported by rail to California

Kansas Corn (009) Ethanol (ETH) ETHC304 77.71 ETH009A01700200 76.40 9/6/2019 None Ethanol Pratt Energy, LLC (6127) Pratt Energy, LLC 
(70158)

Midwest Corn, Dry Mill; Dry DGS and 
Corn Oil; Natural Gas, Grid Electricity 
and on-site co-gen; Starch Ethanol 
produced in Pratt, Kansas; Ethanol 
transported by rail to California

None Retired

A017003 Tier 1 3.0

Fuel Producer: Pratt Energy, LLC (6127) ; Facil ity Name: 
Pratt Energy, LLC (70158); Midwest Sorghum, Dry Mill; 
Wet DGS and Corn Oil;  Natural Gas, Grid Electricity and 
on-site co-gen; Starch Ethanol produced in Pratt, 
Kansas; Ethanol transported by rail to California

Kansas Grain Sorghum (010) Ethanol (ETH) None None ETH010A01700300 65.67 9/6/2019 None Ethanol Pratt Energy, LLC (6127) Pratt Energy, LLC 
(70158)

Midwest Sorghum, Dry Mill; Wet DGS 
and Corn Oil;  Natural Gas, Grid 
Electricity and on-site co-gen; Starch 
Ethanol produced in Pratt, Kansas; 
Ethanol transported by rail to 
California

None Retired

A017004 Tier 1 3.0

Fuel Producer: Pratt Energy, LLC (6127); Facil ity Name: 
Pratt Energy, LLC (70158); Midwest Sorghum, Dry Mill; 
Dry DGS and Corn Oil;  Natural Gas, Grid Electricity and 
on-site co-gen; Starch Ethanol produced in Pratt, 
Kansas; Ethanol transported by rail to California

Kansas Grain Sorghum (010) Ethanol (ETH) None None ETH010A01700400 79.86 9/6/2019 None Ethanol Pratt Energy, LLC (6127) Pratt Energy, LLC 
(70158)

Midwest Sorghum, Dry Mill; Dry DGS 
and Corn Oil;  Natural Gas, Grid 
Electricity and on-site co-gen; Starch 
Ethanol produced in Pratt, Kansas; 
Ethanol transported by rail to 
California

None Retired

A013101 Tier 1 3.0

Fuel Producer: REG Mason City, LLC (6130); Facil ity 
Name: REG Mason City, LLC (82968); U.S. sourced 
Soybean Oil transported by truck; Natural and Grid 
Electricity; Biodiesel produced in Mason City, Iowa and 
transported by rail to California

Iowa Soybean Oil (005) Biodiesel (BIO) BDS204 59.99 BIO005A01310100 57.00 10/8/2019 None Biodiesel REG Mason City, LLC 
(6130)

REG Mason City, LLC 
(82968)

U.S. sourced Soybean Oil transported 
by truck; Natural and Grid Electricity; 
Biodiesel produced in Mason City, 
Iowa and transported by rail to 
California

None Retired

A013102 Tier 1 3.0

Fuel Producer: REG Mason City, LLC (6130); Facil ity 
Name: REG Mason City, LLC (82968); U.S. sourced 
Canola Oil transported by truck; Natural and Grid 
Electricity; Biodiesel produced in Mason City, Iowa and 
transported by rail to California

Iowa Canola Oil (006) Biodiesel (BIO) None None BIO006A01310200 52.00 10/8/2019 None Biodiesel REG Mason City, LLC 
(6130)

REG Mason City, LLC 
(82968)

U.S. sourced Canola Oil transported by 
truck; Natural and Grid Electricity; 
Biodiesel produced in Mason City, 
Iowa and transported by rail to 
California

None Retired

A013103 Tier 1 3.0

Fuel Producer: REG Mason City, LLC (6130); Facil ity 
Name: REG Mason City, LLC (82968); U.S. sourced Corn 
Oil transported by truck; Natural and Grid Electricity; 
Biodiesel produced in Mason City, Iowa and transported 
by rail to California

Iowa Disti l lers' Corn Oil  
(003) Biodiesel (BIO) BDC207 37.94 BIO003A01310300 27.90 10/8/2019 None Biodiesel REG Mason City, LLC 

(6130)
REG Mason City, LLC 
(82968)

U.S. sourced Corn Oil transported by 
truck; Natural and Grid Electricity; 
Biodiesel produced in Mason City, 
Iowa and transported by rail to 
California

None Retired



A013104 Tier 1 3.0

Fuel Producer: REG Mason City, LLC (6130); Facil ity 
Name: REG Mason City, LLC (82968); U.S. sourced 
Rendered Used Cooking Oil transported by truck; Natural 
and Grid Electricity; Biodiesel produced in Mason City, 
Iowa and transported by rail to California

Iowa
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BDU215 25.46 BIO001A01310400 21.00 10/8/2019 None Biodiesel REG Mason City, LLC 
(6130)

REG Mason City, LLC 
(82968)

U.S. sourced Rendered Used Cooking 
Oil transported by truck; Natural and 
Grid Electricity; Biodiesel produced in 
Mason City, Iowa and transported by 
rail to California

None Retired

A013105 Tier 1 3.0

Fuel Producer: REG Mason City, LLC (6130) ; Facil ity 
Name: REG Mason City, LLC (82968); U.S. sourced Non-
Rendered Used Cooking Oil transported by truck; Natural 
and Grid Electricity; Biodiesel produced in Mason City, 
Iowa and transported by rail to California

Iowa
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BDU236 18.34 BIO001A01310500 16.20 10/8/2019 None Biodiesel REG Mason City, LLC 
(6130)

REG Mason City, LLC 
(82968)

U.S. sourced Non-Rendered Used 
Cooking Oil transported by truck; 
Natural and Grid Electricity; Biodiesel 
produced in Mason City, Iowa and 
transported by rail to California

None Retired

A013106 Tier 1 3.0

Fuel Producer: REG Mason City, LLC (6130); Facil ity 
Name: REG Mason City, LLC (82968); U.S. sourced 
Rendered Animal Fat Oil transported by truck; Natural 
and Grid Electricity; Biodiesel produced in Mason City, 
Iowa and transported by rail to California

Iowa Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) BDT208 39.70 BIO002A01310600 32.50 10/8/2019 None Biodiesel REG Mason City, LLC 

(6130)
REG Mason City, LLC 
(82968)

U.S. sourced Rendered Animal Fat Oil 
transported by truck; Natural and Grid 
Electricity; Biodiesel produced in 
Mason City, Iowa and transported by 
rail to California

None Retired

A013201 Tier 1 3.0

Fuel Producer: Clean Energy (5481); Facil ity Name: 
Northeast Mississippi Landfil l Gas Recovery Project 
(71317); Mississippi Landfil l Gas to pipeline-quality 
biomethane in Walnut, MS; Delivered via pipeline; 
Compressed to CNG in California (Provisional)

Mississippi Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
None None CNG025A01320100 40.08 9/30/2019 None Bio-CNG Clean Energy (5481)

Northeast Mississippi 
Landfil l Gas Recovery 
Project (71317)

Mississippi Landfil l Gas to pipeline-
quality biomethane in Walnut, MS; 
Delivered via pipeline; Compressed to 
CNG in California (Provisional)

None Retired

A015001 Tier 1 3.0

Fuel Producer: POET BIOREFINING - ALEXANDRIA 
(ULTIMATE ETHANOL, LLC) (5819); Facil ity Name: 
POET BIOREFINING - ALEXANDRIA (ULTIMATE 
ETHANOL, LLC) (70298); Midwest Corn, Dry Mill; Dry 
DGS, Corn oil and Syrup; Natural Gas, Biogas, and Grid 
Electricity; Starch Ethanol produced in Alexandria, IN; 
Ethanol transported by rail to California  (Provisional)

Indiana Corn (009) Ethanol (ETH) None None ETH009A01500100 74.83 10/3/2019 None Ethanol

POET BIOREFINING - 
ALEXANDRIA 
(ULTIMATE ETHANOL, 
LLC) (5819)

POET BIOREFINING - 
ALEXANDRIA 
(ULTIMATE 
ETHANOL, LLC) 
(70298)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas, Biogas, 
and Grid Electricity; Starch Ethanol 
produced in Alexandria, IN; Ethanol 
transported by rail to California  
(Provisional)

None Retired

A015003 Tier 1 3.0

Fuel Producer: POET BIOREFINING - ALEXANDRIA 
(ULTIMATE ETHANOL, LLC) (5819); Facil ity Name: 
POET BIOREFINING - ALEXANDRIA (ULTIMATE 
ETHANOL, LLC) (70298); Midwest Corn, Dry Mill; Fiber 
ethanol from BPX Fiber Conversion Process; Natural 
Gas, Biogas, and Grid Electricity; Fiber Ethanol 
produced in Alexandria, IN; Ethanol transported by rail 
to California (Provisional)

Indiana Corn Fiber (012) Ethanol (ETH) None None ETH012A01500300 27.72 10/3/2019 None Ethanol - Cellulosic

POET BIOREFINING - 
ALEXANDRIA 
(ULTIMATE ETHANOL, 
LLC) (5819)

POET BIOREFINING - 
ALEXANDRIA 
(ULTIMATE 
ETHANOL, LLC) 
(70298)

Midwest Corn, Dry Mill; Fiber ethanol 
from BPX Fiber Conversion Process; 
Natural Gas, Biogas, and Grid 
Electricity; Fiber Ethanol produced in 
Alexandria, IN; Ethanol transported by 
rail to California (Provisional)

None Retired

A015101 Tier 1 3.0

Fuel Producer: POET BIOREFINING - PORTLAND 
(PREMIER ETHANOL, LLC) (4064); Facil ity Name:  
POET BIOREFINING - PORTLAND (PREMIER 
ETHANOL, LLC) (70108); Midwest Corn, Dry Mill; Dry 
DGS, Corn oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in Portland, IN then 
transported by rail to California  (Provisional)

Indiana Corn (009) Ethanol (ETH) None None ETH009A01510100 74.44 10/3/2019 None Ethanol
POET BIOREFINING - 
PORTLAND (PREMIER 
ETHANOL, LLC) (4064)

POET BIOREFINING - 
PORTLAND 
(PREMIER ETHANOL, 
LLC) (70108)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Portland, IN then transported by rail to 
California  (Provisional)

None Retired

A015103 Tier 1 3.0

Fuel Producer:  POET BIOREFINING - PORTLAND 
(PREMIER ETHANOL, LLC) 4064; Facil ity Name: POET 
BIOREFINING - PORTLAND (PREMIER ETHANOL, LLC) 
70108; Midwest Corn, Dry Mill; Fiber ethanol from BPX 
Fiber Conversion Process; Natural Gas and Grid 
Electricity; Fiber Ethanol produced in Portland, IN; 
Ethanol transported by rail to California (Provisional)

Indiana Corn Fiber (012) Ethanol (ETH) None None ETH012A01510300 27.69 10/3/2019 None Ethanol - Cellulosic
POET BIOREFINING - 
PORTLAND (PREMIER 
ETHANOL, LLC) 4064

POET BIOREFINING - 
PORTLAND 
(PREMIER ETHANOL, 
LLC) 70108

Midwest Corn, Dry Mill; Fiber ethanol 
from BPX Fiber Conversion Process; 
Natural Gas and Grid Electricity; Fiber 
Ethanol produced in Portland, IN; 
Ethanol transported by rail to 
California (Provisional)

None Retired

A015201 Tier 1 3.0

Fuel Producer: POET BIOREFINING - FOSTORIA 
(FOSTORIA ETHANOL, LLC) (7518); Facil ity Name: 
POET BIOREFINING - FOSTORIA (FOSTORIA 
ETHANOL, LLC) (70323); Midwest Corn, Dry Mill; Dry 
DGS, Corn oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in Fostoria, OH;  
Ethanol transported by rail to California  (Provisional)

Ohio Corn (009) Ethanol (ETH) None None ETH009A01520100 74.15 10/3/2019 None Ethanol
POET BIOREFINING - 
FOSTORIA (FOSTORIA 
ETHANOL, LLC) (7518)

POET BIOREFINING - 
FOSTORIA 
(FOSTORIA 
ETHANOL, LLC) 
(70323)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Fostoria, OH;  Ethanol transported by 
rail to California  (Provisional)

None Retired

A015203 Tier 1 3.0

Fuel Producer: POET BIOREFINING - FOSTORIA 
(FOSTORIA ETHANOL, LLC) (7518); Facil ity Name:  
POET BIOREFINING - FOSTORIA (FOSTORIA 
ETHANOL, LLC) (70323); Midwest Corn, Dry Mill; Fiber 
ethanol from BPX Fiber Conversion Process; Natural Gas 
and Grid Electricity; Fiber Ethanol produced in Fostoria, 
OH; Ethanol transported by rail to California (Provisional)

Ohio Corn Fiber (012) Ethanol (ETH) None None ETH012A01520300 27.00 10/3/2019 None Ethanol - Cellulosic
POET BIOREFINING - 
FOSTORIA (FOSTORIA 
ETHANOL, LLC) (7518)

POET BIOREFINING - 
FOSTORIA 
(FOSTORIA 
ETHANOL, LLC) 
(70323)

Midwest Corn, Dry Mill; Fiber ethanol 
from BPX Fiber Conversion Process; 
Natural Gas and Grid Electricity; Fiber 
Ethanol produced in Fostoria, OH; 
Ethanol transported by rail to 
California (Provisional)

None Retired

A015202 Tier 1 3.0

Fuel Producer: POET BIOREFINING - FOSTORIA 
(FOSTORIA ETHANOL, LLC) (7518); Facil ity Name: 
POET BIOREFINING - FOSTORIA (FOSTORIA 
ETHANOL, LLC) (70323); Midwest Corn, Dry Mill; Wet 
DGS, Corn oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in Fostoria, OH;  
Ethanol transported by rail to California (Provisional)

Ohio Corn (009) Ethanol (ETH) None None ETH009A01520200 67.32 10/3/2019 None Ethanol
POET BIOREFINING - 
FOSTORIA (FOSTORIA 
ETHANOL, LLC) (7518)

POET BIOREFINING - 
FOSTORIA 
(FOSTORIA 
ETHANOL, LLC) 
(70323)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Fostoria, OH;  Ethanol transported by 
rail to California (Provisional)

None Retired

A015102 Tier 1 3.0

Fuel Producer: POET BIOREFINING - PORTLAND 
(PREMIER ETHANOL, LLC) (4064) ; Facil ity Name: 
POET BIOREFINING - PORTLAND (PREMIER 
ETHANOL, LLC) (70108); Midwest Corn, Dry Mill; Wet 
DGS, Corn oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in Portland, IN; 
Ethanol transported by rail to California  (Provisional)

Indiana Corn (009) Ethanol (ETH) None None ETH009A01510200 67.72 10/3/2019 None Ethanol
POET BIOREFINING - 
PORTLAND (PREMIER 
ETHANOL, LLC) (4064)

POET BIOREFINING - 
PORTLAND 
(PREMIER ETHANOL, 
LLC) (70108)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Portland, IN; Ethanol transported by 
rail to California  (Provisional)

None Retired

A016101 Tier 1 3.0

Fuel Producer: White Energy, Inc. (4745); Facil ity Name: 
Plainview BioEnergy, LLC (White Energy) (70039); 
Texas Corn, Dry Mill; Wet DGS, Corn oil and Syrup; 
Natural gas and Grid Electricity; Starch Ethanol 
produced in Plainview, Texas; Ethanol transported by 
rail to California

Texas Corn (009) Ethanol (ETH) ETHC206 70.43 ETH009A01610100 64.69 10/8/2019 None Ethanol White Energy, Inc. 
(4745)

Plainview BioEnergy, 
LLC (White Energy) 
(70039)

Texas Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural gas and Grid 
Electricity; Starch Ethanol produced in 
Plainview, Texas; Ethanol transported 
by rail to California

None Retired

A016103 Tier 1 3.0

Fuel Producer: White Energy, Inc. (4745); Facil ity Name: 
Plainview BioEnergy, LLC (White Energy) (70039); 
Texas Sorghum, Dry Mill; Wet DGS, Corn oil and Syrup; 
Natural gas and Grid Electricity; Starch Ethanol 
produced in Plainview, Texas; Ethanol transported by 
rail to California 

Texas Grain Sorghum (010) Ethanol (ETH) ETHG202 77.05 ETH010A01610300 66.62 10/8/2019 None Ethanol White Energy, Inc. 
(4745)

Plainview BioEnergy, 
LLC (White Energy) 
(70039)

Texas Sorghum, Dry Mill; Wet DGS, 
Corn oil and Syrup; Natural gas and 
Grid Electricity; Starch Ethanol 
produced in Plainview, Texas; Ethanol 
transported by rail to California 

None Retired

A016104 Tier 1 3.0

Fuel Producer: White Energy, Inc. (4745); Facil ity Name: 
Plainview BioEnergy, LLC (White Energy) (70039); 
Texas Corn, Dry Mill; Dry DGS, Corn oil and Syrup; 
Natural gas and Grid Electricity; Starch Ethanol 
produced in Plainview, Texas; Ethanol transported by 
rail to California

Texas Corn (009) Ethanol (ETH) ETHC205 78.02 ETH009A01610400 72.64 10/8/2019 None Ethanol White Energy, Inc. 
(4745)

Plainview BioEnergy, 
LLC (White Energy) 
(70039)

Texas Corn, Dry Mill; Dry DGS, Corn oil 
and Syrup; Natural gas and Grid 
Electricity; Starch Ethanol produced in 
Plainview, Texas; Ethanol transported 
by rail to California

None Retired

A016105 Tier 1 3.0

Fuel Producer: White Energy, Inc. (4745); Facil ity Name: 
Plainview BioEnergy, LLC (White Energy) (70039); 
Texas Sorghum, Dry Mill; Dry DGS, Corn oil and Syrup; 
Natural gas and Grid Electricity; Starch Ethanol 
produced in Plainview, Texas; Ethanol transported by 
rail to California 

Texas Grain Sorghum (010) Ethanol (ETH) ETHG201 84.64 ETH010A01610500 74.57 10/8/2019 None Ethanol White Energy, Inc. 
(4745)

Plainview BioEnergy, 
LLC (White Energy) 
(70039)

Texas Sorghum, Dry Mill; Dry DGS, 
Corn oil and Syrup; Natural gas and 
Grid Electricity; Starch Ethanol 
produced in Plainview, Texas; Ethanol 
transported by rail to California 

None Retired

A015002 Tier 1 3.0

Fuel Producer: POET BIOREFINING - ALEXANDRIA 
(ULTIMATE ETHANOL, LLC) (5819) ; Facil ity Name: 
POET BIOREFINING - ALEXANDRIA (ULTIMATE 
ETHANOL, LLC) (70298); Midwest Corn, Dry Mill; Wet 
DGS, Corn oil and Syrup; Natural Gas, Biogas, and Grid 
Electricity; Starch Ethanol produced in Alexandria, IN; 
Ethanol transported by rail to California  (Provisional)

Indiana Corn (009) Ethanol (ETH) None None ETH009A01500200 68.05 10/14/2019 None Ethanol

POET BIOREFINING - 
ALEXANDRIA 
(ULTIMATE ETHANOL, 
LLC) (5819)

POET BIOREFINING - 
ALEXANDRIA 
(ULTIMATE 
ETHANOL, LLC) 
(70298)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas, Biogas, 
and Grid Electricity; Starch Ethanol 
produced in Alexandria, IN; Ethanol 
transported by rail to California  
(Provisional)

None Retired

A016401 Tier 1 3.0

Fuel Producer: BUSHMILLS ETHANOL, INC. (4063); 
Facil ity Name: BUSHMILLS ETHANOL, INC. (70109); 
Midwest Corn, Dry Mill; Dry DGS and Wet DGS, Corn oil, 
and Syrup;  Natural Gas, Grid and CHP-produced 
Electricity; Starch Ethanol produced in Atwater, MN; 
Ethanol transported by truck and rail to California, 
Composite CI. (Provisional)

Minnesota Corn (009) Ethanol (ETH) ETHC236L 76.96 ETH009A01640100 67.23 10/15/2019 None Ethanol BUSHMILLS ETHANOL, 
INC. (4063)

BUSHMILLS 
ETHANOL, INC. 
(70109)

Midwest Corn, Dry Mill; Dry DGS and 
Wet DGS, Corn oil, and Syrup;  Natural 
Gas, Grid and CHP-produced 
Electricity; Starch Ethanol produced in 
Atwater, MN; Ethanol transported by 
truck and rail to California, Composite 
CI. (Provisional)

None Retired

A017501 Tier 1 3.0

Fuel Producer: Front Range Energy LLC (4758); Facil ity 
Name: Front Range Energy LLC (70058); Midwest Corn, 
Dry Mill; Wet DGS, Corn oil and Syrup; Natural Gas and 
Grid Electricity; Starch Ethanol produced in Windsor, 
Colorado;  Ethanol transported by rail to California

Colorado Corn (009) Ethanol (ETH) ETH009A01220100 63.60 ETH009A01750100 64.25 10/21/2019 None Ethanol Front Range Energy LLC 
(4758)

Front Range Energy 
LLC (70058)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Windsor, Colorado;  Ethanol 
transported by rail to California

None Retired

A015401 Tier 1 3.0

Fuel Producer: WM Renewable Energy, LLC (W978); 
Facil ity Name: Outer Loop High Btu Gas Plant (71316); 
Louisvil le Landfil l gas (KY) to pipeline-quality 
biomethane; Delivered via pipeline; Compression to 
CNG stations in California (Provisional)

Kentucky Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
None None CNG025A01540100 54.66 11/5/2019 None Bio-CNG WM Renewable Energy, 

LLC (W978)
Outer Loop High Btu 
Gas Plant (71316)

Louisvil le Landfil l gas (KY) to pipeline-
quality biomethane; Delivered via 
pipeline; Compression to CNG stations 
in California (Provisional)

None Retired

A015402 Tier 1 3.0

Fuel Producer: WM Renewable Energy, LLC (W978); 
Facil ity Name: Outer Loop High Btu Gas Plant (71316); 
Louisvil le Landfil l gas (KY) to pipeline-quality 
biomethane; Delivered via pipeline to l iquefaction 
facil ity in Topock AZ; Transported by truck to California 
LNG stations (Provisional)

Kentucky Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

None None LNG025A01540200 71.50 11/5/2019 None Bio-LNG WM Renewable Energy, 
LLC (W978)

Outer Loop High Btu 
Gas Plant (71316)

Louisvil le Landfil l gas (KY) to pipeline-
quality biomethane; Delivered via 
pipeline to l iquefaction facil ity in 
Topock AZ; Transported by truck to 
California LNG stations (Provisional)

None Retired

A015403 Tier 1 3.0

Fuel Producer: WM Renewable Energy, LLC (W978); 
Facil ity Name: Outer Loop High Btu Gas Plant (71316); 
Louisvil le Landfil l gas (KY) to pipeline-quality 
biomethane; Delivered via pipeline to l iquefaction 
facil ity in Topock AZ; Transported by truck to California; 
Re-gasified and compressed to L-CNG (Provisional)

Kentucky Landfil l Gas (025)

Liquefied 
Compressed 
Natural Gas 

(LCN)

None None LCN025A01540300 74.59 11/5/2019 None Bio-CNG WM Renewable Energy, 
LLC (W978)

Outer Loop High Btu 
Gas Plant (71316)

Louisvil le Landfil l gas (KY) to pipeline-
quality biomethane; Delivered via 
pipeline to l iquefaction facil ity in 
Topock AZ; Transported by truck to 
California; Re-gasified and compressed 
to L-CNG (Provisional)

None Retired

T2N-1019 Tier 2 2.0
Biomethane produced from the high-solids (greater than 
15 percent total solids) anaerobic digestion of food and 
green wastes; compressed in CA 

California HSAD Food & Green 
Waste

Compressed 
Natural Gas None None CNG005_1 -22.93 9/25/2018 None Bio-CNG Blue Line Transfer, Inc. 

(L500)
Blue Line Transfer, 
Inc. (B1725)

Biomethane produced from the 
highsolids (greater than 15 percent 
total solids)anaerobic digestion of food 
and green wastes; compressed in CA 

None Retired

None Lookup Table 2.0

Biomethane produced from the mesophill ic anaerobic 
digestion of wastewater sludge at a California publicly 
owned treatment works; on-site, high speed vehicle 
fueling or injection of fuel into a pipeline for off-site 
fueling; export to the grid of surplus cogenerated 
electricity.

NA Waste Water
Compressed 
Natural Gas 

(CNG)
None None CNG020_1 7.75 NA None Bio-CNG NA NA

Biomethane produced from the 
mesophill ic anaerobic digestion of 
wastewater sludge at a California 
publicly owned treatment works; on-
site, high speed vehicle fueling or 
injection of fuel into a pipeline for off-
site fueling; export to the grid of 
surplus cogenerated electricity.

None Retired

None Lookup Table 2.0

Biomethane produced from the mesophill ic anaerobic 
digestion of wastewater sludge at a California publicly 
owned treatment works; on-site, high speed vehicle 
fueling or injection of fuel into a pipeline for off-site 
fueling.

NA Waste Water
Compressed 
Natural Gas 

(CNG)
None None CNG021_1 30.92 NA None Bio-CNG NA NA

Biomethane produced from the 
mesophill ic anaerobic digestion of 
wastewater sludge at a California 
publicly owned treatment works; on-
site, high speed vehicle fueling or 
injection of fuel into a pipeline for off-
site fueling.

None Retired

None Lookup Table 2.0 Compressed H2 from central reforming of NG (includes 
liquefaction and re-gasification steps) NA North American 

Fossil NG (031)
Gaseous 

Hydrogen (HYG) None None HYGN001_1 151.01 NA None Hydrogen NA NA
Compressed H2 from central reforming 
of NG (includes liquefaction and re-
gasification steps)

None Retired

None Lookup Table 2.0 Liquid H2 from central reforming of NG NA North American 
Fossil NG (031)

Liquid Hydrogen 
(HYL) None None HYGN002_1 143.51 NA None Hydrogen NA NA Liquid H2 from central reforming of NG None Retired

None Lookup Table 2.0 Compressed H2 from central reforming of NG (no 
liquefaction and re-gasification steps) NA North American 

Fossil NG (031)
Gaseous 

Hydrogen (HYG) None None HYGN003_1 105.65 NA None Hydrogen NA NA
Compressed H2 from central reforming 
of NG (no liquefaction and re-
gasification steps)

None Retired

None Lookup Table 2.0 Compressed H2 from on-site reforming of NG NA North American 
Fossil NG (031)

Gaseous 
Hydrogen (HYG) None None HYGN004_1 105.13 NA None Hydrogen NA NA Compressed H2 from on-site reforming 

of NG
None Retired

None Lookup Table 2.0 Compressed H2 from on-site reforming with renewable 
feedstocks NA Any Other Feedstock 

(998)
Gaseous 

Hydrogen (HYG) None None HYGN005_1 88.33 NA None Hydrogen NA NA Compressed H2 from on-site reforming 
with renewable feedstocks

None Retired

A016501 Tier 1 3.0

Fuel Producer:  NEWPORT BIODIESEL INC (7764); 
Facil ity Name: NEWPORT BIODIESEL LLC (83532); 
Northeast US sourced Self-Rendered Used Cooking Oil 
transported by truck to Biodiesel plant in Newport, RI; 
Biodiesel transported by rail to California (Provisional)

Rhode Island
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) None None BIO001A01650100 15.24 12/16/2019 None Biodiesel NEWPORT BIODIESEL 
INC (7764)

NEWPORT 
BIODIESEL LLC 
(83532)

Northeast US sourced Self-Rendered 
Used Cooking Oil transported by truck 
to Biodiesel plant in Newport, RI; 
Biodiesel transported by rail to 
California (Provisional)

None Retired

A016502 Tier 1 3.0

Fuel Producer: NEWPORT BIODIESEL INC (7764); 
Facil ity Name: NEWPORT BIODIESEL LLC (83532); 
Northeast US sourced Rendered Used Cooking Oil 
transported by truck to Biodiesel plant in Newport, RI; 
Biodiesel transported by rail California (Provisional)

Rhode Island
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) None None BIO001A01650200 18.60 12/16/2019 None Biodiesel NEWPORT BIODIESEL 
INC (7764)

NEWPORT 
BIODIESEL LLC 
(83532)

Northeast US sourced Rendered Used 
Cooking Oil transported by truck to 
Biodiesel plant in Newport, RI; 
Biodiesel transported by rail California 
(Provisional)

None Retired

A016301 Tier 1 3.0

Fuel Producer: White Energy, Inc. (4745); Facil ity Name: 
WE Hereford, LLC (70037); Midwest Corn, Dry Mill; Wet 
DGS, Corn oil and Syrup;  Natural Gas and Grid 
electricity; Starch Ethanol produced in Hereford, Texas; 
Ethanol transported by rail to California

Texas Corn (009) Ethanol (ETH) ETHC200 70.79 ETH009A01630100 64.74 12/16/2019 None Ethanol White Energy, Inc. 
(4745)

WE Hereford, LLC 
(70037)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup;  Natural Gas and Grid 
electricity; Starch Ethanol produced in 
Hereford, Texas; Ethanol transported 
by rail to California

None Retired

A016302 Tier 1 3.0

Fuel Producer: White Energy, Inc. (4745); Facil ity Name: 
WE Hereford, LLC (70037); Kansas and Texas Sorghum, 
Dry Mill; Wet DGS, Corn Oil and Syrup; Natural Gas and 
Grid electricity; Starch Ethanol produced in Hereford, 
Texas; Ethanol transported by rail to California

Texas Grain Sorghum (010) Ethanol (ETH) ETHG200 79.03 ETH010A01630200 66.63 12/16/2019 None Ethanol White Energy, Inc. 
(4745)

WE Hereford, LLC 
(70037)

Kansas and Texas Sorghum, Dry Mill; 
Wet DGS, Corn Oil and Syrup; Natural 
Gas and Grid electricity; Starch 
Ethanol produced in Hereford, Texas; 
Ethanol transported by rail to 
California

None Retired

T1N-1753 Tier 1 2.0

Fuel Producer: WM Renewable Energy, LLC (W978); 
Facil ity Name: WM Renewable Energy of Ohio - 
American Landfil l (71222); American landfil l gas (Ohio) 
to pipeline-quality biomethane; delivered via pipeline; 
l iquefied to LNG in AZ

Ohio Landfil l Gas LNG LNGLF225 56.57 LNGLF225R 65.22 12/18/2019 None Bio-LNG WM Renewable Energy, 
LLC (W978)

WM Renewable 
Energy of Ohio - 
American Landfil l 
(71222)

American landfil l gas (Ohio) to 
pipeline-quality biomethane; delivered 
via pipeline; l iquefied to LNG in AZ

None Retired

T1N-1785 Tier 1 2.0

Fuel Producer: Homeland Energy Solutions LLC (3220) ; 
Facil ity Name: Homeland Energy Solutions LLC (70188); 
Dry mill corn ethanol with co-production of DDGS, 
MDGS, and corn oil using natural gas and electricity 
power.

Iowa Corn Ethanol ETHC292 73.11 ETHC292R 74.42 12/18/2019 None Ethanol Homeland Energy 
Solutions LLC (3220)

Homeland Energy 
Solutions LLC (70188)

Dry mill corn ethanol with co-
production of DDGS, MDGS, and corn 
oil using natural gas and electricity 
power.

None Retired

T2N-1229 Tier 2 2.0

Fuel Producer: SeQuential Pacific Biodiesel LLC (6129) 
; Facil ity Name: SeQuential-Pacific Biodiesel, LLC. 
(83525); Tier 2 Method 2B Pathway: Biodiesel produced 
from US sourced uncooked Used Cooking Oil (UCO). Fuel 
is produced in Portland, Oregon and transported by 
heavy duty diesel truck to California

Oregon Used Cooking Oil 
(UCO) Biodiesel BDU241 18.43 BDU241R 18.71 12/18/2019 Application Package Biodiesel SeQuential Pacific 

Biodiesel LLC (6129)

SeQuential-Pacific 
Biodiesel, LLC. 
(83525)

Tier 2 Method 2B Pathway: Biodiesel 
produced from US sourced uncooked 
Used Cooking Oil (UCO). Fuel is 
produced in Portland, Oregon and 
transported by heavy duty diesel truck 
to California

None Retired

T1N-1809 Tier 1 2.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877) ; Facil ity Name: Johnstown Regional Energy - 
Shade (71134); JRE's Shade landfil l, Cairnbrook, PA gas 
in Pennsylvania to pipeline-quality biomethane; 
delivered via pipeline to CNG Stations in California

Pennsylvania Landfil l Gas CNG CNGLF273 49.77 CNGLF273R 52.94 12/18/2019 None Bio-CNG
Element Markets 
Renewable Energy, LLC 
(5877)

Johnstown Regional 
Energy - Shade 
(71134)

JRE's Shade landfil l, Cairnbrook, PA 
gas in Pennsylvania to pipeline-quality 
biomethane; delivered via pipeline to 
CNG Stations in California

None Retired

A010501 Tier 1 3.0

Fuel Producer: Dansuk Industrial Co., Ltd (5953); Facil ity 
Name: Pyeongtaek 2 (80202); South Korea and Asian 
sourced Rendered Used Cooking Oil transported by truck 
to Biodiesel plant in Pyeongtaek, South Korea; 
Biodiesel transported by rail to California by ocean 
tanker

South Korea
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) None None BIO001A01050100 27.89 12/17/2019 None Biodiesel Dansuk Industrial Co., 
Ltd (5953) Pyeongtaek 2 (80202)

South Korea and Asian sourced 
Rendered Used Cooking Oil 
transported by truck to Biodiesel plant 
in Pyeongtaek, South Korea; Biodiesel 
transported by rail to California by 
ocean tanker

None Retired

A017601 Tier 1 3.0

Fuel Producer: Tril l ium Transportation Fuels, LLC (T311) 
; Facil ity Name: Meadow Branch (A2316); Landfil l Gas 
generated at the Meadow Branch Landfil l; upgraded to 
pipeline-quality biomethane in Athens, Tennesse; 
Delivered via pipeline to California; Dispensed as CNG 
fuel (Provisional)

Tennessee Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
None None CNG025A01760100 49.24 12/18/2019 None Bio-CNG Tril l ium Transportation 

Fuels, LLC (T311)
Meadow Branch 
(A2316)

Landfil l Gas generated at the Meadow 
Branch Landfil l; upgraded to pipeline-
quality biomethane in Athens, 
Tennesse; Delivered via pipeline to 
California; Dispensed as CNG fuel 
(Provisional)

None Retired

A011501 Tier 1 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877) ; Facil ity Name: Ameresco San Antonio Biogas 
(71204); Biomethane generated at the SAWS Dos Rios 
Water Recycling Center; upgraded to pipeline-quality 
biomethane in San Antonio, Texas; Delivered via 
pipeline to California; Dispensed as CNG fuel

Texas Wastewater Sludge 
(030)

Compressed 
Natural Gas 

(CNG)
CNGWW201 43.02 CNG030A01150100 37.33 12/19/2019 None Bio-CNG

Element Markets 
Renewable Energy, LLC 
(5877)

Ameresco San 
Antonio Biogas 
(71204)

Biomethane generated at the SAWS 
Dos Rios Water Recycling Center; 
upgraded to pipeline-quality 
biomethane in San Antonio, Texas; 
Delivered via pipeline to California; 
Dispensed as CNG fuel

None Retired

A016001 Tier 1 3.0

Fuel Producer: Iogen D3 Biofuel Partners LLC (6486); 
Facil ity Name: GSF Energy-Rumpke Landfil l (71138S); 
Landfil l Gas generated at the Rumpke Landfil l; 
upgraded to pipeline-quality biomethane in Cincinnati, 
Ohio; Delivered via pipeline to California; Dispensed as 
CNG fuel (Provisional)

Ohio Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
None None CNG025A01600100 44.90 12/20/2019 None Bio-CNG Iogen D3 Biofuel 

Partners LLC (6486)
GSF Energy-Rumpke 
Landfil l (71138S)

Landfil l Gas generated at the Rumpke 
Landfil l; upgraded to pipeline-quality 
biomethane in Cincinnati, Ohio; 
Delivered via pipeline to California; 
Dispensed as CNG fuel (Provisional)

None Retired

B005402 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072) ; Facil ity Name: Diamond Green Diesel LLC 
(81496); Renewable Diesel produced from U.S. sourced 
Rendered Used Cooking Oil/Waste Oil; Natural Gas, Grid 
Electricity and Hydrogen; Renewable Diesel produced in 
Norco, Louisiana and transported by ocean tanker to 
California (Provisional)

Louisiana
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Diesel (RND) RDU202R1 19.73 RND001B00540200 19.92 12/19/2019 Application Package Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

Renewable Diesel produced from U.S. 
sourced Rendered Used Cooking 
Oil/Waste Oil; Natural Gas, Grid 
Electricity and Hydrogen; Renewable 
Diesel produced in Norco, Louisiana 
and transported by ocean tanker to 
California (Provisional)

None Retired

B005401 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); Renewable Diesel produced from U.S. sourced 
Disti l lers’ Corn Oil; Natural Gas, Grid Electricity and 
Hydrogen; Renewable Diesel produced in Norco, 
Louisiana and transported by ocean tanker to California 
(Provisional)

Louisiana Disti l lers' Corn Oil  
(003)

Renewable 
Diesel (RND) RDC201 31.27 RND003B00540100 27.42 12/19/2019 Application Package Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

Renewable Diesel produced from U.S. 
sourced Disti l lers’ Corn Oil; Natural 
Gas, Grid Electricity and Hydrogen; 
Renewable Diesel produced in Norco, 
Louisiana and transported by ocean 
tanker to California (Provisional)

None Retired

B005403 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); Renewable Diesel produced from U.S. sourced 
Rendered Tallow (animal and poultry fat); Natural Gas, 
Grid Electricity and Hydrogen; Renewable Diesel 
produced in Norco, Louisiana and transported by ocean 
tanker to California (Provisional)

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) RDT204R1 30.79 RND002B00540300 31.86 12/19/2019 Application Package Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

Renewable Diesel produced from U.S. 
sourced Rendered Tallow (animal and 
poultry fat); Natural Gas, Grid 
Electricity and Hydrogen; Renewable 
Diesel produced in Norco, Louisiana 
and transported by ocean tanker to 
California (Provisional)

None Retired

A013501 Tier 1 3.0

Fuel Producer: High Plains Bioenergy (4846); Facil ity 
Name: High Plains Bioenergy (82883); Biodiesel 
produced from U.S-sourced Animal Fat; Natural Gas, 
Electricity; Biodiesel produced in Guymon, Oklahoma, 
transported by rail to California (Provisional)

Oklahoma Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) BDT202 35.57 BIO002A01350100 32.07 12/20/2019 None Biodiesel High Plains Bioenergy 

(4846)
High Plains Bioenergy 
(82883)

Biodiesel produced from U.S-sourced 
Animal Fat; Natural Gas, Electricity; 
Biodiesel produced in Guymon, 
Oklahoma, transported by rail to 
California (Provisional)

None Retired

B003101 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Air Products & Chemicals SMR Sacramento (F00069); 
Liquefied hydrogen from Mississippi landfil l gas at Air 
Products & Chemicals Inc., Sacramento, CA transported 
as liquid to transfil l station in Santa Clara, CA and 
transported as gas to fueling stations 

California Landfil l Gas (025) Liquid Hydrogen 
(HYL) None None HYL025B00310100 131.39 12/31/2019 Application Package Hydrogen FirstElement Fuel (E426)

Air Products & 
Chemicals SMR 
Sacramento (F00069)

Liquefied hydrogen from Mississippi 
landfil l gas at Air Products & 
Chemicals Inc., Sacramento, CA 
transported as liquid to transfil l station 
in Santa Clara, CA and transported as 
gas to fueling stations 

None Retired

B004501 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Renewable Jet 
produced from Rendered animal fat from JBS Brooks, 
Alberta, Canada; Natural Gas, Grid Electricity and 
Hydrogen; Renewable Jet produced in California 
(Provisional)

California Tallow (animal and 
poultry fat) (002)

Alternative Jet 
Fuel (AJF) None None AJF002B00450100 25.08 12/27/2019 Application Package Alternative Jet Fuel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Renewable Jet produced from 
Rendered animal fat from JBS Brooks, 
Alberta, Canada; Natural Gas, Grid 
Electricity and Hydrogen; Renewable 
Jet produced in California (Provisional)

None Retired

B004502 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281) ; Facil ity 
Name: AltAir Paramount, LLC (83180); Renewable 
Diesel produced from Rendered animal fat from JBS 
Brooks, Alberta, Canada; Natural Gas, Grid Electricity 
and Hydrogen; Renewable Diesel produced in California 
(Provisional)

California Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B00450200 25.08 12/27/2019 Application Package Renewable Diesel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Renewable Diesel produced from 
Rendered animal fat from JBS Brooks, 
Alberta, Canada; Natural Gas, Grid 
Electricity and Hydrogen; Renewable 
Diesel produced in California 
(Provisional)

None Retired

B004503 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Renewable 
Naphtha produced from Rendered animal fat from JBS 
Brooks, Alberta, Canada; Natural Gas, Grid Electricity 
and Hydrogen; Renewable Naphtha produced in 
California (Provisional)

California Tallow (animal and 
poultry fat) (002)

Renewable 
Naphtha (RNT) None None RNT002B00450300 25.08 12/27/2019 Application Package Renewable Naphtha AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Renewable Naphtha produced from 
Rendered animal fat from JBS Brooks, 
Alberta, Canada; Natural Gas, Grid 
Electricity and Hydrogen; Renewable 
Naphtha produced in California 
(Provisional)

None Retired

B004401 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Renewable Jet 
produced from Australia Rendered Animal Fat; Natural 
Gas, Grid Electricity and Hydrogen; Renewable Jet 
produced in California (Provisional)

California Tallow (animal and 
poultry fat) (002)

Alternative Jet 
Fuel (AJF) None None AJF002B00440100 42.91 12/27/2019 Application Package Alternative Jet Fuel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Renewable Jet produced from 
Australia Rendered Animal Fat; 
Natural Gas, Grid Electricity and 
Hydrogen; Renewable Jet produced in 
California (Provisional)

None Retired

B004301 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Renewable Jet 
produced from North America Rendered Animal Fat; 
Natural Gas, Grid Electricity and Hydrogen; Renewable 
Jet produced in California (Provisional)

California Tallow (animal and 
poultry fat) (002)

Alternative Jet 
Fuel (AJF) None None AJF002B00430100 37.13 12/27/2019 Application Package Alternative Jet Fuel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Renewable Jet produced from North 
America Rendered Animal Fat; Natural 
Gas, Grid Electricity and Hydrogen; 
Renewable Jet produced in California 
(Provisional)

None Retired

https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1229_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0054_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0054_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0054_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0031_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0045_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0045_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0045_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0045_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0045_cover.pdf


B004302 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Renewable 
Diesel produced from North America Rendered Animal 
Fat; Natural Gas, Grid Electricity and Hydrogen; 
Renewable Diesel produced in California (Provisional)

California Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) RDT209 38.75 RND002B00430200 37.13 12/27/2019 Application Package Renewable Diesel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Renewable Diesel produced from North 
America Rendered Animal Fat; Natural 
Gas, Grid Electricity and Hydrogen; 
Renewable Diesel produced in 
California (Provisional)

None Retired

B004303 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Renewable 
Naphtha produced from North America Rendered Animal 
Fat; Natural Gas, Grid Electricity and Hydrogen; 
Renewable Naphtha produced in California (Provisional)

California Tallow (animal and 
poultry fat) (002)

Renewable 
Naphtha (RNT) RNWN200 39.75 RNT002B00430300 37.13 12/27/2019 Application Package Renewable Naphtha AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Renewable Naphtha produced from 
North America Rendered Animal Fat; 
Natural Gas, Grid Electricity and 
Hydrogen; Renewable Naphtha 
produced in California (Provisional)

None Retired

B004402 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Renewable 
Diesel produced from Australia Rendered Animal Fat; 
Natural Gas, Grid Electricity and Hydrogen; Renewable 
Diesel produced in California (Provisional)

California Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B00440200 42.91 12/27/2019 Application Package Renewable Diesel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Renewable Diesel produced from 
Australia Rendered Animal Fat; 
Natural Gas, Grid Electricity and 
Hydrogen; Renewable Diesel produced 
in California (Provisional)

None Retired

B004403 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Renewable 
Naphtha produced from Australia Rendered Animal Fat; 
Natural Gas, Grid Electricity and Hydrogen; Renewable 
Naphtha produced in California (Provisional)

California Tallow (animal and 
poultry fat) (002)

Renewable 
Naphtha (RNT) None None RNT002B00440300 42.91 12/27/2019 Application Package Renewable Naphtha AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Renewable Naphtha produced from 
Australia Rendered Animal Fat; 
Natural Gas, Grid Electricity and 
Hydrogen; Renewable Naphtha 
produced in California (Provisional)

None Retired

B004601 Tier 2 3.0

Fuel Producer: Air Liquide Hydrogen Energy US LLC 
(A491) ; Facil ity Name: Praxair Liquid H2 Source 
(F00053); Liquefied hydrogen North American fossil NG 
produced at Praxair Liquids Hydrogen Source, Ontario, 
California transported as liquid to transfil l station in 
Etiwanda, CA and gaseous hydrogen transport by tube 
trailer to stations in Southern CA

California North American 
Fossil NG (031)

Liquid Hydrogen 
(HYL) None None HYL031B00460100 158.15 12/31/2019 Application Package Hydrogen Air Liquide Hydrogen 

Energy US LLC (A491)
Praxair Liquid H2 
Source (F00053)

Liquefied hydrogen North American 
fossil NG produced at Praxair Liquids 
Hydrogen Source, Ontario, California 
transported as liquid to transfil l station 
in Etiwanda, CA and gaseous 
hydrogen transport by tube trailer to 
stations in Southern CA

None Retired

B004602 Tier 2 3.0

Fuel Producer: Air Liquide Hydrogen Energy US LLC 
(A491); Facil ity Name: Praxair Liquid H2 Source 
(F00053); Liquefied hydrogen from Mississippi landfil l 
gas produced at Praxair Liquids Hydrogen Source, 
Ontario, California transported as liquid to transfil l 
station in Etiwanda, California and gaseous hydrogen 
transport by tube trailer to stations in Southern CA

California Landfil l Gas (025) Liquid Hydrogen 
(HYL) None None HYL025B00460200 136.31 12/31/2019 Application Package Hydrogen Air Liquide Hydrogen 

Energy US LLC (A491)
Praxair Liquid H2 
Source (F00053)

Liquefied hydrogen from Mississippi 
landfil l gas produced at Praxair Liquids 
Hydrogen Source, Ontario, California 
transported as liquid to transfil l station 
in Etiwanda, California and gaseous 
hydrogen transport by tube trailer to 
stations in Southern CA

None Retired

B004701 Tier 2 3.0

Fuel Producer: Sinclair Wyoming Refining Company 
(3994); Facil ity Name: Sinclair Wyoming Refining 
Company (83388); Renewable Diesel produced from US 
soybean oil. Fuel produced in Wyoming and transported 
to California (Provisional)

Wyoming Soybean Oil (005) Renewable 
Diesel (RND) None None RND005B00470100 58.34 12/27/2019 Application Package Renewable Diesel

Sinclair Wyoming 
Refining Company 
(3994)

Sinclair Wyoming 
Refining Company 
(83388)

Renewable Diesel produced from US 
soybean oil. Fuel produced in 
Wyoming and transported to California 
(Provisional)

None Retired

B004901 Tier 2 3.0

Fuel Producer: Air Liquide Hydrogen Energy US LLC 
(A491); Facil ity Name: Air Products Sacramento Liquid 
Sacramento (F00103); Liquefied hydrogen from fossil 
natural gas at Air Products & Chemicals Inc., 
Sacramento, California transported as liquid to transfil l 
station in Santa Clara, California and gaseous hydrogen 
transport by tube trailer to stations in Northern California

California North American 
Fossil NG (031)

Liquid Hydrogen 
(HYL) None None HYL031B00490100 158.28 12/31/2019 Application Package Hydrogen Air Liquide Hydrogen 

Energy US LLC (A491)

Air Products 
Sacramento Liquid 
Sacramento (F00103)

Liquefied hydrogen from fossil natural 
gas at Air Products & Chemicals Inc., 
Sacramento, California transported as 
liquid to transfil l station in Santa Clara, 
California and gaseous hydrogen 
transport by tube trailer to stations in 
Northern California

None Retired

B004902 Tier 2 3.0

Fuel Producer: Air Liquide Hydrogen Energy US LLC 
(A491); Facil ity Name: Air Products Sacramento Liquid 
Sacramento (F00103); Liquefied hydrogen from landfil l 
gas at Air Products & Chemicals Inc., Sacramento, 
California transported as liquid to transfil l station in 
Santa Clara, California and gaseous hydrogen transport 
by tube trailer to stations in Northern California

California Landfil l Gas (025) Liquid Hydrogen 
(HYL) None None HYL025B00490200 136.44 12/31/2019 Application Package Hydrogen Air Liquide Hydrogen 

Energy US LLC (A491)

Air Products 
Sacramento Liquid 
Sacramento (F00103)

Liquefied hydrogen from landfil l gas at 
Air Products & Chemicals Inc., 
Sacramento, California transported as 
liquid to transfil l station in Santa Clara, 
California and gaseous hydrogen 
transport by tube trailer to stations in 
Northern California

None Retired

A019501 Tier 1 3.0

Fuel Producer: Tril l ium Transportation Fuels, LLC 
(T311); Facil ity Name: GSF Energy, LLC – McCarty 
Road LFG Recovery Facil ity (F00060); Landfil l Gas 
generated at the McCarty Road Landfil l; upgraded to 
pipeline-quality biomethane in Houston, Texas; 
Delivered via pipeline to California; Dispensed as CNG 
fuel (Provisional)

Texas Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
None None CNG025A01950100 43.37 12/31/2019 None Bio-CNG Tril l ium Transportation 

Fuels, LLC (T311)

GSF Energy, LLC – 
McCarty Road LFG 
Recovery Facil ity 
(F00060)

Landfil l Gas generated at the McCarty 
Road Landfil l; upgraded to pipeline-
quality biomethane in Houston, Texas; 
Delivered via pipeline to California; 
Dispensed as CNG fuel (Provisional)

None Retired

T2R-1105 Tier 2 2.0

Fuel Producer: Tracy Renewable Energy LLC (T534) 
Facil ity Name: Tracy Renewable Energy LLC (A0640): 
Ethanol Produced from California Energy Beets using 
biogas derived from anaerobic digestion of green wastes, 
manure and glycerin; with credit for avoided waste 
management and co-products (compost and animal 
feed).

California Sugarbeets Ethanol ETHBE001 13.64 ETHB200L 7.18 5/16/2016 None Ethanol Tracy Renewable Energy 
LLC (T534)

Tracy Renewable 
Energy LLC (A0640)

Ethanol Produced from California 
Energy Beets using biogas derived 
from anaerobic digestion of green 
wastes, manure and glycerin; with 
credit for avoided waste management 
and coproducts (compost and animal 
feed)

None Retired

T2R-1073 Tier 2 2.0
Fuel Producer: Pacific Ethanol Holding Co LLC (3697) 
Facil ity Name: Pacific Ethanol Stockton LLC (70319). 
California, Dry Mill, Waste Wine Ethanol, NG

California Waste Wine Ethanol ETHWB002 18.70 ETHWB200L 22.06 3/31/2016 None Ethanol Pacific Ethanol Holding 
Co LLC (3697)

Pacific Ethanol 
Stockton LLC (70319)

California, Dry Mill, Waste Wine 
Ethanol, NG

None Retired

T1R-1518 Tier 1 2.0

Fuel Producer: GFP Ethanol, LLC dba Calgren 
Renewable Fuels (7354) Facil ity Name: GFP Ethanol, 
LLC dba Calgren Renewable Fuels (70317). Midwest 
Corn, California Ethanol, Dry Mill, WDGS, 100% Landfil l 
Gas, With Lime Use in Ferti l izer

California Corn Ethanol ETHC125 67.92 ETHC271L 56.44 3/31/2016 None Ethanol
GFP Ethanol, LLC dba 
Calgren Renewable 
Fuels (7354)

GFP Ethanol, LLC 
dba Calgren 
Renewable Fuels 
(70317)

Midwest Corn, California Ethanol, Dry 
Mill, WDGS, 100% Landfil l Gas, With 
Lime Use in Ferti l izer

None Retired

T1R-1248 Tier 1 2.0

Fuel Producer: Aemetis Advanced Fuels Keyes, Inc. 
(3566) Facil ity Name: Aemetis Advanced Fuels Keyes, 
Inc. (70234). California Ethanol, California Corn, Dry 
Mill, WDGS, North American LFG, With Lime Use in 
Ferti l izer

California Corn Ethanol ETHC120 62.76 ETHC257L 56.82 3/31/2016 None Ethanol Aemetis Advanced Fuels 
Keyes, Inc (3566)

Aemetis Advanced 
Fuels Keyes, Inc 
(70234)

California Ethanol, California Corn, Dry 
Mill, WDGS, North American LFG, With 
Lime Use in Ferti l izer

None Retired

T1R-1195 Tier 1 2.0

Fuel Producer: Pacific Ethanol Holding Co LLC (3697) 
Facil ity Name: Pacific Ethanol Stockton LLC (70319). 
California Corn, California Ethanol, Dry Mill, WDGS, 
North American LFG

California Corn Ethanol ETHC117 65.07 ETHC249L 58.11 3/31/2016 None Ethanol Pacific Ethanol Holding 
Co LLC (3697)

Pacific Ethanol 
Stockton LLC (70319)

California Corn, California Ethanol, Dry 
Mill, WDGS, North American LFG

None Retired

T1R-1250 Tier 1 2.0

Fuel Producer: Aemetis Advanced Fuels Keyes, Inc. 
(3566) Facil ity Name: Aemetis Advanced Fuels Keyes, 
Inc. (70234). California Ethanol, Midwest Corn, Dry Mill, 
WDGS, North American LFG

California Corn Ethanol ETHC122 69.78 ETHC259L 58.31 3/31/2016 None Ethanol Aemetis Advanced Fuels 
Keyes, Inc (3566)

Aemetis Advanced 
Fuels Keyes, Inc 
(70234)

California Ethanol, Midwest Corn, Dry 
Mill, WDGS, North American LFG

None Retired

T1R-1199 Tier 1 2.0

Fuel Producer: Pacific Ethanol Holding Co LLC (3697) 
Facil ity Name: Pacific Ethanol Stockton LLC (70319). 
Midwest Corn, California Ethanol,  Dry Mill, WDGS,  
North American, LFG

California Corn Ethanol ETHC119 70.56 ETHC250L 59.04 3/31/2016 None Ethanol Pacific Ethanol Holding 
Co LLC (3697)

Pacific Ethanol 
Stockton LLC (70319)

Midwest Corn, California Ethanol,  Dry 
Mill, WDGS,  North American, LFG

None Retired

T1R-1515 Tier 1 2.0

Fuel Producer: GFP Ethanol, LLC dba Calgren 
Renewable Fuels (7354) Facil ity Name: GFP Ethanol, 
LLC dba Calgren Renewable Fuels (70317). California 
Corn, California Ethanol, Dry Mill, WDGS, 3% Dairy 
Digester Gas, 97% NG, With Lime Use in Ferti l izer

California Corn Ethanol ETHC128 68.20 ETHC268L 60.27 3/31/2016 None Ethanol
GFP Ethanol, LLC dba 
Calgren Renewable 
Fuels (7354)

GFP Ethanol, LLC 
dba Calgren 
Renewable Fuels 
(70317)

California Corn, California Ethanol, Dry 
Mill, WDGS, 3% Dairy Digester Gas, 
97% NG, With Lime Use in Ferti l izer

None Retired

T1R-1517 Tier 1 2.0

Fuel Producer: GFP Ethanol, LLC dba Calgren 
Renewable Fuels (7354) Facil ity Name: GFP Ethanol, 
LLC dba Calgren Renewable Fuels (70317). California 
Corn, California Ethanol, Dry Mill, WDGS, 100% NG, 
With Lime Use in Ferti l izer

California Corn Ethanol ETHC124 68.43 ETHC270L 61.94 3/31/2016 None Ethanol
GFP Ethanol, LLC dba 
Calgren Renewable 
Fuels (7354)

GFP Ethanol, LLC 
dba Calgren 
Renewable Fuels 
(70317)

California Corn, California Ethanol, Dry 
Mill, WDGS, 100% NG, With Lime Use 
in Ferti l izer

None Retired

T1R-1513 Tier 1 2.0

Fuel Producer: GFP Ethanol, LLC dba Calgren 
Renewable Fuels (7354) Facil ity Name: GFP Ethanol, 
LLC dba Calgren Renewable Fuels (70317). Midwest 
Corn, California Ethanol, Dry Mill, WDGS, 3% Dairy 
Digester Gas, 97% NG, With Lime Use in Ferti l izer

California Corn Ethanol ETHC127 75.34 ETHC267L 63.23 3/31/2016 None Ethanol
GFP Ethanol, LLC dba 
Calgren Renewable 
Fuels (7354)

GFP Ethanol, LLC 
dba Calgren 
Renewable Fuels 
(70317)

Midwest Corn, California Ethanol, Dry 
Mill, WDGS, 3% Dairy Digester Gas, 
97% NG, With Lime Use in Ferti l izer

None Retired

T1R-1520 Tier 1 2.0

Fuel Producer: GFP Ethanol, LLC dba Calgren 
Renewable Fuels (7354) Facil ity Name: GFP Ethanol, 
LLC dba Calgren Renewable Fuels (70317). Midwest 
Sorghum, California Ethanol, Dry Mill, WDGS, 100% 
Landfil l Gas, With Lime Use in Ferti l izer

California Sorghum Ethanol ETHG023 69.19 ETHG211L 64.34 3/31/2016 None Ethanol
GFP Ethanol, LLC dba 
Calgren Renewable 
Fuels (7354)

GFP Ethanol, LLC 
dba Calgren 
Renewable Fuels 
(70317)

Midwest Sorghum, California Ethanol, 
Dry Mill, WDGS, 100% Landfil l Gas, 
With Lime Use in Ferti l izer

None Retired

T1R-1519 Tier 1 2.0

Fuel Producer: GFP Ethanol, LLC dba Calgren 
Renewable Fuels (7354) Facil ity Name: GFP Ethanol, 
LLC dba Calgren Renewable Fuels (70317). Midwest 
Corn, California Ethanol, Dry Mill, WDGS, 100% NG, 
With Lime Use in Ferti l izer

California Corn Ethanol ETHC126 75.77 ETHC272L 64.89 3/31/2016 None Ethanol
GFP Ethanol, LLC dba 
Calgren Renewable 
Fuels (7354)

GFP Ethanol, LLC 
dba Calgren 
Renewable Fuels 
(70317)

Midwest Corn, California Ethanol, Dry 
Mill, WDGS, 100% NG, With Lime Use 
in Ferti l izer

None Retired

T1N-1231 Tier 1 2.0

Fuel Producer: Pacific Ethanol Holding Co LLC (3697) 
Facil ity Name: Pacific Ethanol Stockton LLC (70319). 
California Corn, Ethanol, Dry Mill, NG California Corn Ethanol None None ETHC217 65.36 3/31/2016 None Ethanol Pacific Ethanol Holding 

Co LLC (3697)
Pacific Ethanol 
Stockton LLC (70319) California Corn, Ethanol, Dry Mill, NG None Retired

T1R-1251 Tier 1 2.0

Fuel Producer: Aemetis Advanced Fuels Keyes, Inc. 
(3566) Facil ity Name: Aemetis Advanced Fuels Keyes, 
Inc. (70234). California Ethanol; Midwest Grain 
Sorghum, Dry Mill, WDGS, North American LFG, With 
Lime Use in Ferti l izer

California Sorghum Ethanol ETHG020 68.24 ETHG208L 66.07 3/31/2016 None Ethanol Aemetis Advanced Fuels 
Keyes, Inc (3566)

Aemetis Advanced 
Fuels Keyes, Inc 
(70234)

California Ethanol; Midwest Grain 
Sorghum, Dry Mill, WDGS, North 
American LFG, With Lime Use in 
Ferti l izer

None Retired

T1N-1358 Tier 1 2.0
Fuel Producer: Bridgeport Ethanol, LLC (5934) Facil ity 
Name: Bridgeport Ethanol, LLC (70217). Midwest Corn,  
Ethanol, Dry Mill, WDGS, NG

Nebraska Corn Ethanol None None ETHC229 67.43 3/31/2016 None Ethanol Bridgeport Ethanol, LLC 
(5934)

Bridgeport Ethanol, 
LLC (70217)

Midwest Corn,  Ethanol, Dry Mill, 
WDGS, NG

None Retired

T1R-1249 Tier 1 2.0

Fuel Producer: Aemetis Advanced Fuels Keyes, Inc. 
(3566) Facil ity Name: Aemetis Advanced Fuels Keyes, 
Inc. (70234). California Ethanol, California Corn, Dry 
Mill, WDGS, NG With Lime Use in Ferti l izer

California Corn Ethanol ETHC121 72.42 ETHC258L 67.46 3/31/2016 None Ethanol Aemetis Advanced Fuels 
Keyes, Inc (3566)

Aemetis Advanced 
Fuels Keyes, Inc 
(70234)

California Ethanol, California Corn, Dry 
Mill, WDGS, NG With Lime Use in 
Ferti l izer

None Retired

None Lookup Table 3.0 California grid electricity used as a transportation fuel in 
California

California Grid Electricity (039) Electricity (ELC) None None ELC000L00072019 81.49 NA None Electricity NA NA California grid electricity used as a 
transportation fuel in California

None Retired

T1R-1197 Tier 1 2.0

Fuel Producer: Pacific Ethanol Holding Co LLC (3697) 
Facil ity Name: Pacific Ethanol Stockton LLC (70319). 
Midwest Grain Sorghum, California Ethanol, Dry Mill, 
WDGS, North American LFG

California Sorghum Ethanol ETHG018 68.19 ETHG206L 68.62 3/31/2016 None Ethanol Pacific Ethanol Holding 
Co LLC (3697)

Pacific Ethanol 
Stockton LLC (70319)

Midwest Grain Sorghum, California 
Ethanol, Dry Mill, WDGS, North 
American LFG

None Retired

T1N-1230 Tier 1 2.0
Fuel Producer: Pacific Ethanol Holding Co LLC (3697) 
Facil ity Name: Pacific Ethanol Stockton LLC (70319).  
Midwest Corn, Ethanol, Dry Mill, NG

California Corn Ethanol None None ETHC216 69.64 3/31/2016 None Ethanol Pacific Ethanol Holding 
Co LLC (3697)

Pacific Ethanol 
Stockton LLC (70319)  Midwest Corn, Ethanol, Dry Mill, NG None Retired

T1N-1609 Tier 1 2.0

Fuel Producer: Great Plains Ethanol (4727) Facil ity 
Name: Great Plains Ethanol, LLC (70012): Midwest 
Corn, Ethanol, Dry Mill, DDGS, WDGS, Corn Oil, and 
Syrup, Using NG, Wood, and Biogas

South Dakota Corn Ethanol None None ETHC280 69.68 1/10/2017 None Ethanol Great Plains Ethanol 
(4727)

Great Plains Ethanol, 
LLC (70012)

Midwest Corn, Ethanol, Dry Mill, 
DDGS, WDGS, Corn Oil, and Syrup, 
Using NG, Wood, and Biogas

None Retired

T1N-1152 Tier 1 2.0

Fuel Producer: Trenton Agri Products, LLC (4754) 
Facil ity Name: Trenton Agri Products, LLC (70053). 
Midwest, Corn Ethanol, Dry Mill, NG Nebraska Corn Ethanol None None ETHC210 69.75 3/31/2016 None Ethanol Trenton Agri Products, 

LLC (4754)
Trenton Agri Products, 
LLC (70053) Midwest, Corn Ethanol, Dry Mill, NG None Retired

T1N-1592 Tier 1 2.0

Fuel Producer: Western Plains Energy, LLC (4740) 
Facil ity Name: Western Plains Energy, LLC (70030). 
Midwest Corn, Ethanol, Dry Mill, DDGS, WDGS, and 
Corn Oil, NG 

Kansas Corn Ethanol None None ETHC278 70.60 11/2/2016 None Ethanol Western Plains Energy, 
LLC (4740)

Western Plains 
Energy, LLC (70030)

Midwest Corn, Ethanol, Dry Mill, 
DDGS, WDGS, and Corn Oil, NG 

None Retired

T1N-1070  Tier 1 2.0
Fuel Producer: White Energy, Inc. (4745) Facil ity Name: 
WE Hereford, LLC (70037). Midwest Corn,  Ethanol, Dry 
Mill, 100% WDGS, NG

Texas Corn Ethanol None None ETHC200 70.79 3/31/2016 None Ethanol White Energy, Inc. 
(4745)

WE Hereford, LLC 
(70037)

Midwest Corn,  Ethanol, Dry Mill, 100% 
WDGS, NG

None Retired

T1R-1514 Tier 1 2.0

Fuel Producer: GFP Ethanol, LLC dba Calgren 
Renewable Fuels (7354) Facil ity Name: GFP Ethanol, 
LLC dba Calgren Renewable Fuels (70317). Midwest 
Sorghum, California Ethanol, Dry Mill, WDGS, 3% Dairy 
Digester Gas, 97% NG, With Lime Use in Ferti l izer

California Sorghum Ethanol ETHG025 76.91 ETHG210L 70.80 3/31/2016 None Ethanol
GFP Ethanol, LLC dba 
Calgren Renewable 
Fuels (7354)

GFP Ethanol, LLC 
dba Calgren 
Renewable Fuels 
(70317)

Midwest Sorghum, California Ethanol, 
Dry Mill, WDGS, 3% Dairy Digester 
Gas, 97% NG, With Lime Use in 
Ferti l izer

None Retired

T1N-1500 Tier 1 2.0

Fuel Producer: POET Biorefining Mitchell (4789) Facil ity 
Name: POET Biorefining Mitchell (70016).  Midwest 
Corn, Ethanol, Dry Mill, 100% WDGS, NG South Dakota Corn Ethanol None None ETHC231 71.14 3/31/2016 None Ethanol POET Biorefining 

Mitchell (4789)
POET Biorefining 
Mitchell (70016)

 Midwest Corn, Ethanol, Dry Mill, 100% 
WDGS, NG

None Retired

T1R-1013       T1R-1052 Tier 1 2.0

Fuel Producer: Mid America Agri Products/Wheatland, 
LLC (5095) Facil ity Name: Mid America Agri 
Products/Wheatland LLC (70153).  Midwest, Corn 
Ethanol, Dry Mill, NG

Nebraska Corn Ethanol ETHC110 ETHC111 82.76       76.68 ETHC235L 71.78 3/31/2016 None Ethanol
Mid America Agri 
Products/Wheatland, 
LLC (5095)

Mid America Agri 
Products/Wheatland 
LLC (70153)

 Midwest, Corn Ethanol, Dry Mill, NG None Retired

T1R-1003 Tier 1 2.0
Fuel Producer: Arkalon Ethanol, LLC (5715) Facil ity 
Name: Arkalon Ethanol, LLC (70247). Midwest, Corn 
Ethanol, Dry Mill, NG

Kansas Corn Ethanol ETHC037 80.17 ETHC233L 71.79 3/31/2016 None Ethanol Arkalon Ethanol, LLC 
(5715)

Arkalon Ethanol, LLC 
(70247) Midwest, Corn Ethanol, Dry Mill, NG None Retired

 T1R-1015 Tier 1 2.0
Fuel Producer: BUSHMILLS ETHANOL, INC. (4063) 
Facil ity Name: BUSHMILLS ETHANOL, INC. (70109). 
Midwest, Corn Ethanol, Dry Mill, 100% MDGS, NG

Minnesota Corn Ethanol  ETHC113 79.18 ETHC232L 72.55 3/31/2016 None Ethanol BUSHMILLS ETHANOL, 
Inc (4063)

BUSHMILLS 
ETHANOL, Inc 
(70109)

Midwest, Corn Ethanol, Dry Mill, 100% 
MDGS, NG

None Retired

T1R-1521 Tier 1 2.0

Fuel Producer: GFP Ethanol, LLC dba Calgren 
Renewable Fuels (7354) Facil ity Name: GFP Ethanol, 
LLC dba Calgren Renewable Fuels (70317). Midwest 
Sorghum, California Ethanol, Dry Mill, Wet DGS, 100% 
NG, With Lime Use in Ferti l izer

California Sorghum Ethanol ETHG024 77.04 ETHG212L 72.59 3/31/2016 None Ethanol
GFP Ethanol, LLC dba 
Calgren Renewable 
Fuels (7354)

GFP Ethanol, LLC 
dba Calgren 
Renewable Fuels 
(70317)

Midwest Sorghum, California Ethanol, 
Dry Mill, Wet DGS, 100% NG, With 
Lime Use in Ferti l izer

None Retired

T1N-1539 Tier 1 2.0
Fuel Producer: Siouxland Ethanol, LLC (5026) Facil ity 
Name: Siouxland Ethanol (70134). Midwest, Corn, 
Ethanol, Dry Mill, NG and Landfil l Gas as process fuels

Nebraska Corn Ethanol None None ETHC276 72.63 11/2/2016 None Ethanol Siouxland Ethanol, LLC 
(5026)

Siouxland Ethanol 
(70134)

Midwest, Corn, Ethanol, Dry Mill, NG 
and Landfil l Gas as process fuels

None Retired

T1N-1132 Tier 1 2.0
Fuel Producer: Pacific Ethanol West (3697) ; Facil ity 
Name: Pacific Ethanol Madera LLC (70061); Midwest 
Corn, CA Ethanol, Dry Mill, WDGS, NG 

California Corn Ethanol ETHC207 72.73 ETHC207R 72.94 5/16/2018 None Ethanol Pacific Ethanol West 
(3697)

Pacific Ethanol 
Madera LLC (70061)

Midwest Corn, CA Ethanol, Dry Mill, 
WDGS, NG 

None Retired

T1N-1082 Tier 1 2.0

Fuel Producer: Little Sioux Corn Processors, LLLP (4728) 
Facil ity Name: LSCP, LLLP (70015). Midwest Corn,  
Ethanol, Dry Mill, 100% MDGS, NG (Prov isional) Iowa Corn Ethanol None None ETHC202 73.55 3/31/2016 None Ethanol Little Sioux Corn 

Processors, LLLP (4728) LSCP, LLLP (70015) Midwest Corn,  Ethanol, Dry Mill, 100% 
MDGS, NG (Provisional)

None Retired

T1N-1176 Tier 1 2.0

Fuel Producer: High Plains Bioenergy (4846) Facil ity 
Name: High Plains Bioenergy (82883). Mixture of tallow 
& choice white grease biodiesel transported by rail to CA 
(30% tallow from local, the rest from KS,TX and NE)

Guymon, 
Oklahoma

Mixture of Tallow 
and Choice White 

Grease
Biodiesel None None BDT202 35.57 6/30/2016 None Biodiesel High Plains Bioenergy 

(4846)
High Plains Bioenergy 
(82883)

Mixture of tallow & choice white grease 
biodiesel transported by rail to CA 
(30% tallow from local, the rest from 
KS,TX and NE)

None Retired

T1R-1294 Tier 1 2.0
Fuel Producer: Siouxland Ethanol, LLC (5026) Facil ity 
Name: Siouxland Ethanol (70134). Midwest, Corn 
Ethanol, Dry Mill, 87% NG, 13% LFG

Nebraska Corn Ethanol ETHC047 83.74 ETHC266L 73.78 3/31/2016 None Ethanol Siouxland Ethanol, LLC 
(5026)

Siouxland Ethanol 
(70134)

Midwest, Corn Ethanol, Dry Mill, 87% 
NG, 13% LFG

None Retired

T1R-1292 Tier 1 2.0
Fuel Producer: Siouxland Ethanol, LLC (5026) Facil ity 
Name: Siouxland Ethanol (70134). Midwest, Corn 
Ethanol, Dry Mill, 90% NG, 10% LFG

Nebraska Corn Ethanol ETHC046 84.41 ETHC265L 74.05 3/31/2016 None Ethanol Siouxland Ethanol, LLC 
(5026)

Siouxland Ethanol 
(70134)

Midwest, Corn Ethanol, Dry Mill, 90% 
NG, 10% LFG

None Retired

T1R-1291 Tier 1 2.0
Fuel Producer: Siouxland Ethanol, LLC (5026) Facil ity 
Name: Siouxland Ethanol (70134). Midwest, Corn 
Ethanol, Dry Mill, 93% NG, 7% LFG

Nebraska Corn Ethanol ETHC045 85.16 ETHC264L 74.37 3/31/2016 None Ethanol Siouxland Ethanol, LLC 
(5026)

Siouxland Ethanol 
(70134)

Midwest, Corn Ethanol, Dry Mill, 93% 
NG, 7% LFG

None Retired

T1R-1216 Tier 1 2.0
Fuel Producer: Husker Ag LLC (5078) Facil ity Name: 
Husker Ag LLC (70151). Midwest, Corn Ethanol, Dry Mill, 
NG

Nebraska Corn Ethanol ETHC092 81.92 ETHC253L 74.56 3/31/2016 None Ethanol Husker Ag LLC (5078) Husker Ag LLC 
(70151) Midwest, Corn Ethanol, Dry Mill, NG None Retired

T1R-1032 Tier 1 2.0
Fuel Producer: E Energy Adams, LLC (4831) Facil ity 
Name: E energy Adams, LLC (70093). Midwest, Corn 
Ethanol, Dry Mill, NG

Nebraska Corn Ethanol ETHC067_1 86.31 ETHC238L 74.62 3/31/2016 None Ethanol E Energy Adams, LLC 
(4831)

E energy Adams, LLC 
(70093) Midwest, Corn Ethanol, Dry Mill, NG None Retired

T1R-1006 Tier 1 2.0
Fuel Producer: Bonanza BioEnergy, LLC (4054) Facil ity 
Name: Bonanza BioEnergy, LLC (70117). Midwest, 
Sorghum Ethanol, Dry Mill, NG

Kansas Sorghum Ethanol ETHG003 73.39 ETHG205L 74.83 3/31/2016 None Ethanol Bonanza BioEnergy, 
LLC (4054)

Bonanza BioEnergy, 
LLC (70117)

Midwest, Sorghum Ethanol, Dry Mill, 
NG

None Retired

T1R-1286 Tier 1 2.0
Fuel Producer: Siouxland Ethanol, LLC (5026) Facil ity 
Name: Siouxland Ethanol (70134). Midwest, Corn 
Ethanol, Dry Mill, NG

Nebraska Corn Ethanol ETHC043 88.14 ETHC263L 75.27 3/31/2016 None Ethanol Siouxland Ethanol, LLC 
(5026)

Siouxland Ethanol 
(70134) Midwest, Corn Ethanol, Dry Mill, NG None Retired

https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0045_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0045_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0045_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0045_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0046_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0046_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0047_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0049_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0049_cover.pdf


T1R-1198 Tier 1 2.0

Fuel Producer: Pacific Ethanol Holding Co LLC (3697) 
Facil ity Name: Pacific Ethanol Stockton LLC (70319). 
Midwest Grain Sorghum, California Ethanol, Dry Mill, 
WDGS, NG

California Sorghum Ethanol ETHG019 79.97 ETHG207L 76.14 3/31/2016 None Ethanol Pacific Ethanol Holding 
Co LLC (3697)

Pacific Ethanol 
Stockton LLC (70319)

Midwest Grain Sorghum, California 
Ethanol, Dry Mill, WDGS, NG

None Retired

T1R-1252 Tier 1 2.0

Fuel Producer: Aemetis Advanced Fuels Keyes, Inc. 
(3566) Facil ity Name: Aemetis Advanced Fuels Keyes, 
Inc. (70234). California Ethanol, Midwest Grain 
Sorghum, Dry Mill, WDGS, NG, With Lime Use in 
Ferti l izer

California Sorghum Ethanol ETHG021 79.60 ETHG209L 76.33 3/31/2016 None Ethanol Aemetis Advanced Fuels 
Keyes, Inc (3566)

Aemetis Advanced 
Fuels Keyes, Inc 
(70234)

California Ethanol, Midwest Grain 
Sorghum, Dry Mill, WDGS, NG, With 
Lime Use in Ferti l izer

None Retired

T1N-1217 Tier 1 2.0

Fuel Producer: Western Plains Energy, LLC (4740) 
Facil ity Name: Western Plains Energy, LLC (70030). 
Midwest, Corn Ethanol, Dry Mill, MDGS, DDGS, NG Kansas Corn Ethanol None None ETHC214 76.66 3/31/2016 None Ethanol Western Plains Energy, 

LLC (4740)
Western Plains 
Energy, LLC (70030)

Midwest, Corn Ethanol, Dry Mill, 
MDGS, DDGS, NG

None Retired

T1N-1081 Tier 1 2.0

Fuel Producer: Little Sioux Corn Processors, LLLP (4728) 
Facil ity Name: LSCP, LLLP (70015).  Midwest Corn,  
Ethanol, Dry Mill, 100 % DDGS, NG (Prov isional) Iowa Corn Ethanol None None ETHC201 77.66 3/31/2016 None Ethanol Little Sioux Corn 

Processors, LLLP (4728) LSCP, LLLP (70015)  Midwest Corn,  Ethanol, Dry Mill, 100 
% DDGS, NG (Provisional)

None Retired

T1N-1222 Tier 1 2.0

Fuel Producer: Poet Biorefining Emmetsburg (4792) 
Facil ity Name: Poet Biorefining Emmetsburg (70021). 
Midwest, Corn, Mixed DGS, Ethanol,  Dry Mill, NG Iowa Corn Ethanol None None ETHC215 77.98 3/31/2016 None Ethanol Poet Biorefining 

Emmetsburg (4792)
Poet Biorefining 
Emmetsburg (70021)

Midwest, Corn, Mixed DGS, Ethanol,  
Dry Mill, NG

None Retired

T1N-1593 Tier 1 2.0
Fuel Producer: Western Plains Energy, LLC (4740) 
Facil ity Name: Western Plains Energy, LLC (70030). 
Midwest Sorghum, Ethanol, Dry Mill, DDGS, WDGS, NG

Kansas Sorghum Ethanol None None ETHG215 78.55 11/2/2016 None Ethanol Western Plains Energy, 
LLC (4740)

Western Plains 
Energy, LLC (70030)

Midwest Sorghum, Ethanol, Dry Mill, 
DDGS, WDGS, NG

None Retired

T1N-1072 Tier 1 2.0

Fuel Producer: White Energy, Inc. (4745) Facil ity Name: 
WE Hereford, LLC (70037). Texas Sorghum,  Ethanol, 
Dry Mill, 100% WDGS, NG Texas Sorghum Ethanol None None ETHG200 79.03 3/31/2016 None Ethanol White Energy, Inc. 

(4745)
WE Hereford, LLC 
(70037)

Texas Sorghum,  Ethanol, Dry Mill, 
100% WDGS, NG

None Retired

T1R-1004 Tier 1 2.0
Fuel Producer: Arkalon Ethanol, LLC (5715) Facil ity 
Name: Arkalon Ethanol, LLC (70247). Midwest, Sorghum 
Ethanol, Dry Mill, NG

Kansas Sorghum Ethanol ETHG004 76.22 ETHG204L 79.28 3/31/2016 None Ethanol Arkalon Ethanol, LLC 
(5715)

Arkalon Ethanol, LLC 
(70247)

Midwest, Sorghum Ethanol, Dry Mill, 
NG

None Retired

T1N-1133 Tier 1 2.0
Fuel Producer: Pacific Ethanol West (3697) ; Facil ity 
Name: Pacific Ethanol Madera LLC (70061); Midwest 
Sorghum CA Ethanol, Dry Mill, DDGS, NG 

California Sorghum Ethanol ETHG203 80.51 ETHG203R 81.84 5/16/2018 None Ethanol Pacific Ethanol West 
(3697)

Pacific Ethanol 
Madera LLC (70061)

Midwest Sorghum CA Ethanol, Dry 
Mill, DDGS, NG 

None Retired

T1N-1499 Tier 1 2.0

Fuel Producer: POET Biorefining Mitchell (4789) Facil ity 
Name: Poet Biorefining Mitchell (70016).  Midwest Corn, 
Ethanol, Dry Mill, 100% DDGS, NG South Dakota Corn Ethanol None None ETHC230 81.74 3/31/2016 None Ethanol POET Biorefining 

Mitchell (4789)
Poet Biorefining 
Mitchell (70016)

 Midwest Corn, Ethanol, Dry Mill, 100% 
DDGS, NG

None Retired

T1N-1151 Tier 1 2.0

Fuel Producer: Cornhusker Energy Lexington, LLC (7365) 
Facil ity Name: Lexington Ethanol Plant (70241). 
Midwest, Corn Ethanol, Dry Mill, 100% DDGS, WDGS, 
NG

Nebraska Corn Ethanol None None ETHC209 85.58 3/31/2016 None Ethanol Cornhusker Energy 
Lexington, LLC (7365)

Lexington Ethanol 
Plant (70241)

Midwest, Corn Ethanol, Dry Mill, 100% 
DDGS, WDGS, NG

None Retired

T2N-1137 Tier 2 2.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072) Facil ity Name: Diamond Green Diesel LLC 
(81496): Renewable Diesel produced from U.S. 
Soybean, Fuel produced in Louisiana and transported to 
California

Louisiana Soybean Renewable 
Diesel None None RDS200 53.86 3/21/2017 Application Package Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

Renewable Diesel produced from US 
Soybean, Fuel produced in Louisiana 
and transported to California

None Retired

T2N-1138 Tier 2 2.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072) Facil ity Name: Diamond Green Diesel LLC 
(81496): Renewable Diesel produced from U.S. Used 
Cooking Oil, Fuel produced in Louisiana and transported 
to California

Louisiana Used Cooking Oil Renewable 
Diesel None None RDU202 20.28 3/21/2017 Application Package Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

Renewable Diesel produced from US 
Used Cooking Oil, Fuel produced in 
Louisiana and transported to California

None Retired

T2N-1144 Tier 2 2.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072) Facil ity Name: Diamond Green Diesel LLC 
(81496): Renewable Diesel produced from U.S. Corn Oil, 
Fuel produced in Louisiana and transported to California

Louisiana Corn Oil Renewable 
Diesel None None RDC201 31.27 3/21/2017 Application Package Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

Renewable Diesel produced from US 
Corn Oil, Fuel produced in Louisiana 
and transported to California

None Retired

T2R-1204 Tier 2 2.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072) Facil ity Name: Diamond Green Diesel LLC 
(81496): Renewable Diesel produced from U.S. Used 
Cooking Oil, Fuel produced in Louisiana and transported 
to California

Louisiana Used Cooking Oil Renewable 
Diesel RDU202 20.28 RDU202R1 19.73 6/23/2017 None Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

Renewable Diesel produced from US 
Used Cooking Oil, Fuel produced in 
Louisiana and transported to California

None Retired

T2R-1205 Tier 2 2.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072) Facil ity Name: Diamond Green Diesel LLC 
(81496): Renewable Diesel produced from U.S. Tallow, 
Fuel produced in Louisiana and transported to California

Louisiana Tallow Renewable 
Diesel RDT204 30 RDT204R1 30.79 6/23/2017 None Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

Renewable Diesel produced from US 
Tallow, Fuel produced in Louisiana 
and transported to California

None Retired

T1N-1572 Tier 1 2.0

Fuel Producer: Husker Ag LLC (5078); Facil ity Name: 
Husker Ag LLC (70151); Dry mill corn ethanol with co-
production of MDGS and corn oil using natural gas and 
electricity power.

Nebraska Corn Ethanol None None ETHC293 68.89 12/21/2017 None Ethanol Husker Ag LLC (5078) Husker Ag LLC 
(70151)

Dry mill corn ethanol with coproduction 
of MDGS and corn oil using natural 
gas and electricity power

None Retired

T2N-1210 Tier 2 2.0

Fuel Producer: Siouxland Energy Cooperative (4060) 
Facil ity Name: Siouxland Energy Cooperative 
(70112):Tier 2 Method 2B Pathway: Cellulosic ethanol 
produced from Corn kernel fiber using Edeniq process 
along with starch ethanol in Sioux Center, Iowa; Midwest 
Corn, Dry Mill, Wet DGS, Corn Oil, and Syrup; using 
natural gas and electricity; Ethanol transported by rail to 
California (Provisional)

Iowa Corn Kernel Fiber Ethanol ETHCF201 29.93 ETHCF201R 42.17 11/29/2018 Pathway Details (PDF) Ethanol - Cellulosic Siouxland Energy 
Cooperative (4060)

Siouxland Energy 
Cooperative (70112)

Tier 2 Method 2B Pathway Cellulosic 
ethanol produced from Corn kernel 
fiber using Edeniq process along with 
starch ethanol in Sioux Center, Iowa; 
Midwest Corn, Dry Mill, Wet DGS, Corn 
Oil, and Syrup; using natural gas and 
electricity; Ethanol transported by rail 
to California (Provisional)

None Retired

T2N-1156 Tier 2 2.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877); Facil ity Name: Ameresco San Antonio Biogas 
(71204); Tier 2 Method 2B Pathway: Pipeline quality 
biomethane produced from the mesophill ic anaerobic 
digestion of wastewater sludge at a POTW using grid-
based electricity, and delivered to CNG dispensing 
stations in California via pipeline 

Texas Waste Water CNG None None CNGWW201 43.02 3/16/2018 Application Package Bio-CNG
Element Markets 
Renewable Energy, LLC 
(5877)

Ameresco San 
Antonio Biogas 
(71204)

Tier 2 Method 2B Pathway Pipeline 
quality biomethane produced from the 
mesophill ic anaerobic digestion of 
wastewater sludge at a POTW using 
gridbased electricity, and delivered to 
CNG dispensing stations in California 
via pipeline 

None Retired

T1N-1814 Tier 1 2.0

Fuel Producer: WM Renewable Energy, LLC (W978) ; 
Facil ity Name: Milam High Btu Gas Plant (71208); Waste 
Management's Milam landfil l, St. Louis, Il l inois gas to 
pipeline-quality biomethane; delivered via pipeline to 
WM fueling stations in California (Provisional)

Il l inois Landfil l Gas CNG None None CNGLF270 62.72 6/1/2018 None Bio-CNG WM Renewable Energy, 
LLC (W978)

Milam High Btu Gas 
Plant (71208)

Waste Management's Milam landfil l, 
St Louis, Il l inois gas to pipelinequality 
biomethane; delivered via pipeline to 
WM fueling stations in California 
(Provisional)

None Retired

T1N-1815 Tier 1 2.0

Fuel Producer: WM Renewable Energy, LLC (W978) ; 
Facil ity Name: Milam High Btu Gas Plant (71208); Waste 
Management's  Milam landfil l, St. Louis, Il l inois gas 
pipeline-quality biomethane; delivered via pipeline to 
l iquifaction plant in Topock AZ, and transported by truck 
to WM fueling stations in California (Provisional)

Il l inois Landfil l Gas LNG None None LNGLF228 76.13 6/1/2018 None Bio-LNG WM Renewable Energy, 
LLC (W978)

Milam High Btu Gas 
Plant (71208)

Waste Management's  Milam landfil l, 
St Louis, Il l inois gas pipelinequality 
biomethane; delivered via pipeline to 
l iquifaction plant in Topock AZ, and 
transported by truck to WM fueling 
stations in California (Provisional)

None Retired

T1N-1816 Tier 1 2.0

Fuel Producer: WM Renewable Energy, LLC (W978) ; 
Facil ity Name: Milam High Btu Gas Plant (71208); Waste 
Management's Milam landfil l, St. Louis, Il l inois gas to 
pipeline-quality biomethane; delivered via pipeline; 
l iquefied to LNG in AZ; Re-gasified and compressed in 
California. (Provisional)

Il l inois Landfil l Gas CNG None None CNGLF271 78.68 6/1/2018 None Bio-CNG WM Renewable Energy, 
LLC (W978)

Milam High Btu Gas 
Plant (71208)

Waste Management's Milam landfil l, 
St Louis, Il l inois gas to pipelinequality 
biomethane; delivered via pipeline; 
l iquefied to LNG in AZ; Regasified and 
compressed in California(Provisional)

None Retired

T1N-1828 Tier 1 2.0
Fuel Producer: Husker Ag LLC (5078) ; Facil ity Name: 
Husker Ag LLC (70151); Midwest Corn, Ethanol, Dry Mill, 
NG, 100% DDGS, NG (Provisional)

Nebraska Corn Ethanol None None ETHC295 74.03 7/9/2018 None Ethanol Husker Ag LLC (5078) Husker Ag LLC 
(70151)

Midwest Corn, Ethanol, Dry Mill, NG, 
100% DDGS, NG (Provisional)

None Retired

T1N-1859 Tier 1 2.0
Fuel Producer: Kansas Ethanol, LLC ; Facil ity Name: 
Kansas Ethanol, LLC (70279); Midwest Corn, Ethanol, 
Dry Mill, NG, and grid electricity as process fuels. DDGS, 
WDGS, and corn oil as co-products (Provisional)

Kansas Corn Ethanol None None ETHC299 67.83 8/27/2018 None Ethanol Kansas Ethanol, LLC 
(5810)

Kansas Ethanol, LLC 
(70279)

Midwest Corn, Ethanol, Dry Mill, NG, 
and grid electricity as process 
fuelsDDGS, WDGS, and corn oil as 
coproducts (Provisional)

None Retired

T2N-1235 Tier 2 2.0

Fuel Producer: Pacific Ethanol West LLC (3697); Facil ity 
Name: Pacific Ethanol Stockton LLC (70319; Tier 2 
Method 2B Pathway: Cellulosic ethanol produced from 
Corn Kernel Fiber using Edeniq process along with starch 
ethanol in Stockton, California; using natural gas and 
electricity; Midwest Corn, Dry Mill, Wet and Modified 
DGS (Provisional)

California Corn Kernel Fiber Ethanol None None ETHCF202 39.45 9/28/2018 Application Package Ethanol - Cellulosic Pacific Ethanol West 
LLC (3697)

Pacific Ethanol 
Stockton LLC (70319)

 Tier 2 Method 2B Pathway Cellulosic 
ethanol produced from Corn Kernel 
Fiber using Edeniq process along with 
starch ethanol in Stockton, California; 
using natural gas and electricity; 
Midwest Corn, Dry Mill, Wet and 
Modified DGS (Provisional)

None Retired

T2N-1252 Tier 2 2.0

Fuel Producer: Great Plains Ethanol (4727) ; Facil ity 
Name: Great Plains Ethanol, LLC (70012); Tier 2 
Method 2B Pathway: Cellulosic ethanol produced from 
Corn kernel fiber using BPX process along with starch 
ethanol in Chancellor, South Dakota; Midwest Corn, Dry 
Mill, Wet, Modified, and Dry DGS using natural gas, 
biomass, biogas, and electricity; Ethanol transported by 
rail to California (Provisional)

South Dakota Corn Kernel Fiber Ethanol None None ETHCF203 27.69 9/28/2018 Application Package Ethanol - Cellulosic Great Plains Ethanol 
(4727)

Great Plains Ethanol, 
LLC (70012)

Tier 2 Method 2B Pathway Cellulosic 
ethanol produced from Corn kernel 
fiber using BPX process along with 
starch ethanol in Chancellor, South 
Dakota; Midwest Corn, Dry Mill, Wet, 
Modified, and Dry DGS using natural 
gas, biomass, biogas, and electricity; 
Ethanol transported by rail to 
California (Provisional)

None Retired

T2N-1266 Tier 2 2.0

Fuel Producer: Poet Biorefining Emmetsburg (4792) ; 
Facil ity Name: Poet Biorefining Emmetsburg (70021); 
Tier 2 Method 2B Pathway: Cellulosic ethanol produced 
from Corn kernel fiber using BPX process along with 
starch ethanol in Emmetsburg, Iowa; Midwest Corn, Dry 
Mill, Wet and Dry  DGS using natural gas and electricity; 
Ethanol transported by rail to California (Provisional)

Iowa Corn Kernel Fiber Ethanol None None ETHCF204 35.39 9/28/2018 Application Package Ethanol - Cellulosic Poet Biorefining 
Emmetsburg (4792)

Poet Biorefining 
Emmetsburg (70021)

Tier 2 Method 2B Pathway Cellulosic 
ethanol produced from Corn kernel 
fiber using BPX process along with 
starch ethanol in Emmetsburg, Iowa; 
Midwest Corn, Dry Mill, Wet and Dry  
DGS using natural gas and electricity; 
Ethanol transported by rail to 
California (Provisional)

None Retired

T2N-1153 Tier 2 2.0

Fuel Producer: LSCP, LLLP (4728); Facil ity Name: 
LSCP, LLLP (70015); Tier 2 Method 2B Pathway: 
Cellulosic ethanol produced from Corn kernel fiber using 
Edeniq process along with starch ethanol in Marcus, 
Iowa; Midwest Corn, Dry Mill, Modified and Dry DGS, 
corn oil, and syrup using natural gas and electricity; 
Ethanol transported by rail to California

Iowa Corn Kernel Fiber Ethanol ETHCF200 31.23 ETHCF200R 44.19 11/29/2018 Application Package Ethanol - Cellulosic LSCP, LLLP (4728) LSCP, LLLP (70015)

Tier 2 Method 2B Pathway Cellulosic 
ethanol produced from Corn kernel 
fiber using Edeniq process along with 
starch ethanol in Marcus, Iowa; 
Midwest Corn, Dry Mill, Modified and 
Dry DGS, corn oil, and syrup using 
natural gas and electricity; Ethanol 
transported by rail to California

None Retired

T2N-1258 Tier 2 2.0

Fuel Producer: POET Biorefining - Hudson (4791) ; 
Facil ity Name: Poet Biorefining Hudson (70022); Tier 2 
Method 2B Pathway: Cellulosic ethanol produced from 
Corn kernel fiber using BPX process along with starch 
ethanol in Hudson, South Dakota; Midwest Corn, Dry 
Mill, Wet and Dry DGS, corn oil, and syrup using natural 
gas and electricity; Ethanol transported by rail to 
California (Provisional)

South Dakota Corn Kernel Fiber Ethanol None None ETHCF205 36.92 12/4/2018 Application Package Ethanol - Cellulosic POET Biorefining 
Hudson (4791)

Poet Biorefining 
Hudson (70022)

Tier 2 Method 2B Pathway Cellulosic 
ethanol produced from Corn kernel 
fiber using BPX process along with 
starch ethanol in Hudson, South 
Dakota; Midwest Corn, Dry Mill, Wet 
and Dry DGS, corn oil, and syrup using 
natural gas and electricity; Ethanol 
transported by rail to California 
(Provisional)

None Retired

T2N-1262 Tier 2 2.0

Fuel Producer: POET Biorefining - Gowrie (4784) ; 
Facil ity Name: POET Biorefining - Gowrie (70033); Tier 
2 Method 2B Pathway: Cellulosic ethanol produced from 
Corn kernel fiber using BPX process along with starch 
ethanol in Gowrie, Iowa; Midwest Corn, Dry Mill, Wet 
and Dry DGS, corn oil, and syrup using natural gas and 
electricity; Ethanol transported by rail to California 
(Provisional)

Iowa Corn Kernel Fiber Ethanol None None ETHCF209 34.30 12/4/2018 Application Package Ethanol - Cellulosic POET Biorefining 
Gowrie (4784)

POET Biorefining 
Gowrie (70033)

Tier 2 Method 2B Pathway Cellulosic 
ethanol produced from Corn kernel 
fiber using BPX process along with 
starch ethanol in Gowrie, Iowa; 
Midwest Corn, Dry Mill, Wet and Dry 
DGS, corn oil, and syrup using natural 
gas and electricity; Ethanol transported 
by rail to California (Provisional)

None Retired

T2N-1261 Tier 2 2.0

Fuel Producer: POET Biorefining - Groton (4793) ; 
Facil ity Name: POET Biorefining - Groton (70013); Tier 
2 Method 2B Pathway: Cellulosic ethanol produced from 
Corn kernel fiber using BPX process along with starch 
ethanol in Groton, South Dakota; Midwest Corn, Dry Mill, 
Wet and Dry DGS, corn oil, and syrup using natural gas 
and electricity; Ethanol transported by rail to California 
(Provisional)

South Dakota Corn Kernel Fiber Ethanol None None ETHCF208 34.79 12/4/2018 Application Package Ethanol - Cellulosic POET Biorefining 
Groton (4793)

POET Biorefining 
Groton (70013)

Tier 2 Method 2B Pathway Cellulosic 
ethanol produced from Corn kernel 
fiber using BPX process along with 
starch ethanol in Groton, South 
Dakota; Midwest Corn, Dry Mill, Wet 
and Dry DGS, corn oil, and syrup using 
natural gas and electricity; Ethanol 
transported by rail to California 
(Provisional)

None Retired

T2N-1260 Tier 2 2.0

Fuel Producer: POET Biorefining - Mitchell (4789) ; 
Facil ity Name: Poet Biorefining Mitchell (70016); Tier 2 
Method 2B Pathway: Cellulosic ethanol produced from 
Corn kernel fiber using BPX process along with starch 
ethanol in Mitchell, South Dakota; Midwest Corn, Dry 
Mill, Wet, Dry DGS, corn oil, and syrup using natural gas, 
and electricity; Ethanol transported by rail to California 
(Provisional)

South Dakota Corn Kernel Fiber Ethanol None None ETHCF207 35.67 12/4/2018 Application Package Ethanol - Cellulosic POET Biorefining 
Mitchell (4789)

Poet Biorefining 
Mitchell (70016)

Tier 2 Method 2B Pathway Cellulosic 
ethanol produced from Corn kernel 
fiber using BPX process along with 
starch ethanol in Mitchell, South 
Dakota; Midwest Corn, Dry Mill, Wet, 
Dry DGS, corn oil, and syrup using 
natural gas, and electricity; Ethanol 
transported by rail to California 
(Provisional)

None Retired

T2N-1263 Tier 2 2.0

Fuel Producer: Mid America Agri Products/Wheatland, 
LLC (5095) ; Facil ity Name: Mid America Agri 
Products/Wheatland LLC (70153); Tier 2 Method 2B 
Pathway: Cellulosic ethanol produced from Corn Kernel 
Fiber using Edeniq process along with starch ethanol in 
Madrid, Nebraska; using natural gas and electricity; 
Midwest Corn, Dry Mill, Wet DGS and Corn Oil; Ethanol 
transported by rail to California (Provisional)

Nebraska Corn Ethanol None None ETHC311 38.12 12/18/2018 Application Package Ethanol
Mid America Agri 
Products/Wheatland, 
LLC (5095)

Mid America Agri 
Products/Wheatland 
LLC (70153)

Tier 2 Method 2B Pathway Cellulosic 
ethanol produced from Corn Kernel 
Fiber using Edeniq process along with 
starch ethanol in Madrid, Nebraska; 
using natural gas and electricity; 
Midwest Corn, Dry Mill, Wet DGS and 
Corn Oil; Ethanol transported by rail to 
California (Provisional)

None Retired

T1N-1870 Tier 1 2.0

Fuel Producer: Pinal Energy LLC (4744); Facil ity Name: 
Pinal Energy LLC (70136); Midwest Corn, Dry Mill, Wet 
and Dry DGS, Corn Oil, Syrup; Starch ethanol produced 
from corn using Edeniq process in Maricopa, Arizona; 
using natural gas and electricity; Ethanol transported by 
rail to California (Provisional)

Arizona Corn Ethanol None None ETHC314 74.77 12/21/2018 None Ethanol Pinal Energy LLC (4744) Pinal Energy LLC 
(70136)

Midwest Corn, Dry Mill, Wet and Dry 
DGS, Corn Oil, Syrup; Starch ethanol 
produced from corn using Edeniq 
process in Maricopa, Arizona; using 
natural gas and electricity; Ethanol 
transported by rail to California 
(Provisional)

None Retired

T2N-1279 Tier 2 2.0

Fuel Producer: GFP Ethanol, LLC dba Calgren 
Renewable Fuels (7354); Facil ity Name: GFP Ethanol, 
LLC dba Calgren Renewable Fuels (70317); Tier 2 
Method 2B Pathway: Corn starch ethanol produced in 
Pixley, California; using natural gas, dairy biomethane, 
and electricity; Midwest corn, dry mill, wet DGS 
(Provisional)

California Corn Ethanol None None ETHC316 63.01 12/31/2018 Application Package Ethanol
GFP Ethanol, LLC dba 
Calgren Renewable 
Fuels (7354)

GFP Ethanol, LLC 
dba Calgren 
Renewable Fuels 
(70317)

Tier 2 Method 2B Pathway Corn starch 
ethanol produced in Pixley, California; 
using natural gas, dairy biomethane, 
and electricity; Midwest corn, dry mill, 
wet DGS (Provisional)

None Retired

T2N-1290 Tier 2 2.0

Fuel Producer: AltAir Paramount, LLC (6281) ; Facil ity 
Name: AltAir Paramount, LLC (83180); Tier 2 Method 
2B Application: Renewable Diesel produced from North 
American Tallow, in Paramount, California (Provisional)

California Tallow & Animal Fat Renewable 
Diesel None None RDT209 38.75 1/16/2019 Application Package Renewable Diesel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Tier 2 Method 2B 
ApplicationRenewable Diesel 
produced from North American Tallow, 
in Paramount, California (Provisional)

None Retired

T2N-1287 Tier 2 2.0

Fuel Producer: AltAir Paramount, LLC (6281) ; Facil ity 
Name: AltAir Paramount, LLC (83180); Tier 2 Method 
2B Application: Renewable Naphtha produced from 
North American Tallow,  Naphtha produced in 
Paramount, California (Provisional)

California Tallow & Animal Fat Renewable 
Naphtha None None RNWN200 39.75 3/14/2019 Application Package Renewable Naphtha AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Tier 2 Method 2B 
ApplicationRenewable Naphtha 
produced from North American Tallow,  
Naphtha produced in Paramount, 
California (Provisional)

None Retired

T1N-1805 Tier 1 2.0

Fuel Producer: Pacific Ethanol Holding Co LLC (3697); 
Facil ity Name: Pacific Ethanol Madera LLC (70061); Dry 
mill corn ethanol with co-production of WDGS, DDGS, 
corn oil, and syrup using natural gas and electricity 
power

California Corn Ethanol ETHC290 69.81 ETHC290R 69.94 12/18/2019 None Ethanol Pacific Ethanol Holding 
Co LLC (3697)

Pacific Ethanol 
Madera LLC (70061)

Dry mill corn ethanol with co-
production of WDGS, DDGS, corn oil, 
and syrup using natural gas and 
electricity power

None Retired

T1N-1870 Tier 1 2.0

Fuel Producer: Pinal Energy LLC (4744); Facil ity Name: 
Pinal Energy LLC (70136); Midwest Corn, Dry Mill, Wet 
and Dry DGS, Corn Oil, Syrup; Starch ethanol produced 
from corn using Edeniq process in Maricopa, Arizona; 
using natural gas and electricity; Ethanol transported by 
rail to California

Arizona Corn Ethanol ETHC314 74.77 ETHC314R 75.62 12/18/2019 None Ethanol Pinal Energy LLC (4744) Pinal Energy LLC 
(70136)

Midwest Corn, Dry Mill, Wet and Dry 
DGS, Corn Oil, Syrup; Starch ethanol 
produced from corn using Edeniq 
process in Maricopa, Arizona; using 
natural gas and electricity; Ethanol 
transported by rail to California

None Retired

T1N-1869 Tier 1 2.0

Fuel Producer: KAAPA Ethanol Holdings LLC (4805); 
Facil ity Name: KAPPA Ethanol Ravenna LLC (70098); 
Midwest Corn, Dry Mill, Wet and Dry DGS, and corn oil 
using natural gas and electricity; Starch ethanol 
produced from Corn in Ravenna, Nebraska; Ethanol 
transported by rail to California

Nebraska Corn Ethanol ETHC302 66.74 ETHC302R 68.86 12/18/2019 None Ethanol KAAPA Ethanol 
Holdings LLC (4805)

KAPPA Ethanol 
Ravenna LLC (70098)

Midwest Corn, Dry Mill, Wet and Dry 
DGS, and corn oil using natural gas 
and electricity; Starch ethanol 
produced from Corn in Ravenna, 
Nebraska; Ethanol transported by rail to 
California

None Retired

T1N-1868 Tier 1 2.0

Fuel Producer: KAAPA Ethanol Holdings LLC (4805); 
Facil ity Name: KAPPA Ethanol Ravenna LLC (70098); 
Midwest Corn, Dry Mill, Wet and Dry DGS, and corn oil 
using natural gas and electricity; Starch ethanol 
produced from Corn in Ravenna, Nebraska; Ethanol 
transported by rail to California

Nebraska Corn Ethanol ETHC303 78.68 ETHC303R 79.25 12/18/2019 None Ethanol KAAPA Ethanol 
Holdings LLC (4805)

KAPPA Ethanol 
Ravenna LLC (70098)

Midwest Corn, Dry Mill, Wet and Dry 
DGS, and corn oil using natural gas 
and electricity; Starch ethanol 
produced from Corn in Ravenna, 
Nebraska; Ethanol transported by rail to 
California

None Retired

T1N-1874 Tier 1 2.0

Fuel Producer: POET Biorefining - Chancellor, LLC 
(4727) ; Facil ity Name: POET Biorefining - Chancellor, 
LLC (70012); Midwest Corn, Dry Mill, Wet, Modified, and 
Dry DGS using natural gas, biomass, biogas,and 
electricity; Starch ethanol produced from Corn using 
BPX process in Chancellor, South Dakota; Ethanol 
transported by rail to California

South Dakota Corn Ethanol ETHC300 69.04 ETHC300R 69.07 12/18/2019 None Ethanol POET Biorefining - 
Chancellor, LLC (4727)

POET Biorefining - 
Chancellor, LLC 
(70012)

Midwest Corn, Dry Mill, Wet, Modified, 
and Dry DGS using natural gas, 
biomass, biogas,and electricity; Starch 
ethanol produced from Corn using BPX 
process in Chancellor, South Dakota; 
Ethanol transported by rail to 
California

None Retired

T1N-1895 Tier 1 2.0

Fuel Producer: E Energy Adams, LLC (4831) ; Facil ity 
Name: E energy Adams, LLC (70093); Midwest Corn, Dry 
Mill, Wet and Dry DGS, and corn oil using natural gas 
and electricity; Starch ethanol produced from Corn in 
Adams, Nebraska; Ethanol transported by rail to 
California

Nebraska Corn Ethanol ETHC310 70.76 ETHC310R 71.08 12/18/2019 None Ethanol E Energy Adams, LLC 
(4831)

E energy Adams, LLC 
(70093)

Midwest Corn, Dry Mill, Wet and Dry 
DGS, and corn oil using natural gas 
and electricity; Starch ethanol 
produced from Corn in Adams, 
Nebraska; Ethanol transported by rail to 
California

None Retired

B003201 Tier 2 3.0

Fuel Producer: Air Liquide Hydrogen Energy US LLC 
(A491); Facil ity Name:  LAX Station (L0324); Gaseous 
Hydrogen from landfil l gas from onsite SMR at the LAX 
station and dispensed in vehicles

California Landfil l Gas (025) Gaseous 
Hydrogen (HYG) None None HYG025B00320100 158.25 1/13/2020 Application Package Hydrogen Air Liquide Hydrogen 

Energy US LLC (A491) LAX Station (L0324)
Gaseous Hydrogen from landfil l gas 
from onsite SMR at the LAX station 
and dispensed in vehicles

None Retired

B003202 Tier 2 3.0

Fuel Producer: Air Liquide Hydrogen Energy US LLC 
(A491); Facil ity Name: LAX Station (L0324);  Gaseous 
Hydrogen from NA fossil natural gas from onsite SMR at 
the LAX station and dispensed in vehicles

California North American 
Fossil NG (031)

Gaseous 
Hydrogen (HYG) None None HYG031B00320200 176.43 1/13/2020 Application Package Hydrogen Air Liquide Hydrogen 

Energy US LLC (A491) LAX Station (L0324)
 Gaseous Hydrogen from NA fossil 
natural gas from onsite SMR at the 
LAX station and dispensed in vehicles

None Retired

T1N-1785 Tier 1 2.0

Fuel Producer: Homeland Energy Solutions LLC (3220) ; 
Facil ity Name: Homeland Energy Solutions LLC (70188); 
Dry mill corn ethanol with co-production of DDGS, 
MDGS, and corn oil using natural gas and electricity 
power

Iowa Corn Ethanol ETHC292R 74.42 ETHC292R1 74.18 1/16/2020 None Ethanol Homeland Energy 
Solutions LLC (3220)

Homeland Energy 
Solutions LLC (70188)

Dry mill corn ethanol with co-
production of DDGS, MDGS, and corn 
oil using natural gas and electricity 
power

None Retired

T1N-1869 Tier 1 2.0

Fuel Producer: KAAPA Ethanol Holdings LLC (4805); 
Facil ity Name: KAPPA Ethanol Ravenna LLC (70098); 
Midwest Corn, Dry Mill, Wet and Dry DGS, and corn oil 
using natural gas and electricity; Starch ethanol 
produced from Corn in Ravenna, Nebraska; Ethanol 
transported by rail to California

Nebraska Corn Ethanol ETHC302R 68.86 ETHC302R1 66.94 1/16/2020 None Ethanol KAAPA Ethanol 
Holdings LLC (4805)

KAPPA Ethanol 
Ravenna LLC (70098)

Midwest Corn, Dry Mill, Wet and Dry 
DGS, and corn oil using natural gas 
and electricity; Starch ethanol 
produced from Corn in Ravenna, 
Nebraska; Ethanol transported by rail to 
California

None Retired

T1N-1868 Tier 1 2.0

Fuel Producer: KAAPA Ethanol Holdings LLC (4805); 
Facil ity Name: KAPPA Ethanol Ravenna LLC (70098); 
Midwest Corn, Dry Mill, Wet and Dry DGS, and corn oil 
using natural gas and electricity; Starch ethanol 
produced from Corn in Ravenna, Nebraska; Ethanol 
transported by rail to California

Nebraska Corn Ethanol ETHC303R 79.25 ETHC303R1 79.21 1/16/2020 None Ethanol KAAPA Ethanol 
Holdings LLC (4805)

KAPPA Ethanol 
Ravenna LLC (70098)

Midwest Corn, Dry Mill, Wet and Dry 
DGS, and corn oil using natural gas 
and electricity; Starch ethanol 
produced from Corn in Ravenna, 
Nebraska; Ethanol transported by rail to 
California

None Retired

B001801 Tier 2 3.0

Fuel Producer: BP Products North America, Inc (4320); 
Facil ity Name: Cherry Point Refinery (83736); U.S. and 
Canadian sourced Rendered Animal Fat Oil transported 
by truck; Grid Electricity, Steam, and Hydrogen; 
Renewable Diesel produced from co-processing with 
petroleum feedstock in a hydrotreater in Blaine, 
Washington; transported by ocean tanker to CA 
(Provisional)

Washington Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B00180100 26.92 12/6/2019 Application Package Renewable Diesel BP Products North 

America, Inc (4320)
Cherry Point Refinery 
(83736)

U.S. and Canadian sourced Rendered 
Animal Fat Oil transported by truck; 
Grid Electricity, Steam, and Hydrogen; 
Renewable Diesel produced from co-
processing with petroleum feedstock in 
a hydrotreater in Blaine, Washington; 
transported by ocean tanker to CA 
(Provisional)

None Retired

B003601 Tier 2 3.0

Fuel Producer: HIGH MOUNTAIN FUELS LLC (4293); 
Facil ity Name: Facil ity Name: Praxair Ontario (F00084); 
Gaseous Hydrogen from Altamont landfil l gas-derived 
biomethane liquefied and trucked from Livermore, CA to 
Ontario, CA; used as feedstock for hydrogen by SMR, 
distributed via tube trailer to stations in California  
(Provisional)

California Landfil l Gas (025) Gaseous 
Hydrogen (HYG) None None HYG025B00360100 76.71 1/21/2020 Application Package Hydrogen HIGH MOUNTAIN 

FUELS LLC (4293)
Facil ity Name: Praxair 
Ontario (F00084)

Gaseous Hydrogen from Altamont 
landfil l gas-derived biomethane 
liquefied and trucked from Livermore, 
CA to Ontario, CA; used as feedstock 
for hydrogen by SMR, distributed via 
tube trailer to stations in California  
(Provisional)

None Retired

http://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/dgd-soy-rd-030917.pdf
http://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/dgd-uco-rd-030917.pdf
http://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/dgd-dco-rd-030917.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1210_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1156_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1235_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1252_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1266_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1153_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1258_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1262_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1261_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1260%20_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1263_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1279_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1290_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1287_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0032_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0032_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0018_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0036_cover.pdf


B003602 Tier 2 3.0

Fuel Producer: HIGH MOUNTAIN FUELS LLC (4293); 
Facil ity Name: Praxair Ontario (F00084); Liquified 
Hydrogen from liquefied landfil l gas at the landfil l, 
transported to an SMR, gasified at a transfil l, and 
dispensed in vehicles (Provisional)

California Landfil l Gas (025) Liquid Hydrogen 
(HYL) None None HYL025B00360200 96.41 1/21/2020 Application Package Hydrogen HIGH MOUNTAIN 

FUELS LLC (4293)
Praxair Ontario 
(F00084)

Liquified Hydrogen from liquefied 
landfil l gas at the landfil l, transported 
to an SMR, gasified at a transfil l, and 
dispensed in vehicles (Provisional)

None Retired

B004801 Tier 2 3.0

Fuel Producer: Shell Energy North America (6154); 
Facil ity Name:  Sacramento Hydrogen Plant (F00102); 
Liquefied hydrogen from landfil l gas at Air Products & 
Chemicals Inc., Sacramento, CA transported as liquid to 
transfil l station in Santa Clara, CA and transported as 
gaseous hydrogen to fueling stations in CA

California Landfil l Gas (025) Gaseous 
Hydrogen (HYG) None None HYG025B00480100 138.90 1/29/2020 Application Package Hydrogen Shell Energy North 

America (6154)
Sacramento Hydrogen 
Plant (F00102)

Liquefied hydrogen from landfil l gas at 
Air Products & Chemicals Inc., 
Sacramento, CA transported as liquid 
to transfil l station in Santa Clara, CA 
and transported as gaseous hydrogen 
to fueling stations in CA

None Retired

B000901 Tier 2 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877) ; Facil ity Name: Locust Ridge Farm (71298); 
Renewable Natural Gas (RNG) sourced from Swine 
Manure of Locust Farms, Harris, Missouri; transported by 
truck to pipeline injection point; delivered via pipeline to 
Los Angeles, California (Provisional)

Missouri Swine Manure (044)
Compressed 
Natural Gas 

(CNG)
None None CNG044B00090100 -323.83 1/31/2020 Application Package Bio-CNG

Element Markets 
Renewable Energy, LLC 
(5877)

Locust Ridge Farm 
(71298)

Renewable Natural Gas (RNG) sourced 
from Swine Manure of Locust Farms, 
Harris, Missouri; transported by truck to 
pipeline injection point; delivered via 
pipeline to Los Angeles, California 
(Provisional)

None Retired

B000902 Tier 2 3.0

Fuel Producer: Fuel Producer: Element Markets 
Renewable Energy, LLC (5877) ; Facil ity Name: Locust 
Ridge Farm (71298); Renewable Natural Gas (RNG) 
sourced from Swine Manure of Locust Ridge Farms, 
Harris, Missouri; transported by truck to pipeline injection 
point; delivered via pipeline to l iquefaction facil ity in 
Topock, AZ delivered by truck to and re-gasified in CA  
(Provisional)

Missouri Swine Manure (044)

Liquefied 
Compressed 
Natural Gas 

(LCN)

None None LCN044B00090200 -308.93 1/31/2020 Application Package Bio-CNG
Element Markets 
Renewable Energy, LLC 
(5877)

Locust Ridge Farm 
(71298)

Renewable Natural Gas (RNG) sourced 
from Swine Manure of Locust Ridge 
Farms, Harris, Missouri; transported by 
truck to pipeline injection point; 
delivered via pipeline to l iquefaction 
facil ity in Topock, AZ delivered by truck 
to and re-gasified in CA  (Provisional)

None Retired

B000903 Tier 2 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877) ; Facil ity Name: Locust Ridge Farm (71298); 
Liquefied Natural Gas (LNG) from Swine Manure of 
Locust Ridge Farm, Harris, Missouri; transported by truck 
to pipeline injection point; delivered via pipeline to 
l iquefaction facil ity in Topock, Arizona; delivered by 
truck to California (Provisional)

Missouri Swine Manure (044)
Liquefied 

Natural Gas 
(LNG)

None None LNG044B00090300 -312.47 12/31/2019 Application Package Bio-LNG
Element Markets 
Renewable Energy, LLC 
(5877)

Locust Ridge Farm 
(71298)

Liquefied Natural Gas (LNG) from 
Swine Manure of Locust Ridge Farm, 
Harris, Missouri; transported by truck to 
pipeline injection point; delivered via 
pipeline to l iquefaction facil ity in 
Topock, Arizona; delivered by truck to 
California (Provisional)

None Retired

B001001 Tier 2 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877) ; Facil ity Name: Valley View Farm (70021S); 
Renewable Natural Gas (RNG) sourced from Swine 
Manure of Valley View Farms, Greencastle, Missouri; 
transported by truck to pipeline injection point; delivered 
via pipeline to Los Angeles, California  (Provisional)

Missouri Swine Manure (044)
Compressed 
Natural Gas 

(CNG)
None None CNG044B00100100 -345.68 1/31/2020 Application Package Bio-CNG

Element Markets 
Renewable Energy, LLC 
(5877)

Valley View Farm 
(70021S)

Renewable Natural Gas (RNG) sourced 
from Swine Manure of Valley View 
Farms, Greencastle, Missouri; 
transported by truck to pipeline 
injection point; delivered via pipeline 
to Los Angeles, California  
(Provisional)

None Retired

B001002 Tier 2 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877) ; Facil ity Name: Valley View Farm (70021S); 
Renewable Natural Gas (RNG) sourced from Swine 
Manure of Valley View Farms, Greencastle, Missouri; 
transported by truck to pipeline injection point; delivered 
via pipeline to l iquefaction facil ity in Topock, Arizona; 
delivered by truck to California (Provisional)

Missouri Swine Manure (044)
Liquefied 

Natural Gas 
(LNG)

None None LNG044B00100200 -334.41 1/31/2020 Application Package Bio-LNG
Element Markets 
Renewable Energy, LLC 
(5877)

Valley View Farm 
(70021S)

Renewable Natural Gas (RNG) sourced 
from Swine Manure of Valley View 
Farms, Greencastle, Missouri; 
transported by truck to pipeline 
injection point; delivered via pipeline 
to l iquefaction facil ity in Topock, 
Arizona; delivered by truck to 
California (Provisional)

None Retired

B001003 Tier 2 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877) ; Facil ity Name: Valley View Farm (70021S); 
Renewable Natural Gas (RNG) sourced from Swine 
Manure of Valley View Farms, Greencastle, Missouri; 
transported by truck to pipeline injection point; delivered 
via pipeline to l iquefaction facil ity in Topock, AZ; 
delivered by truck to and re-gasified in CA (Provisional)

Missouri Swine Manure (044)

Liquefied 
Compressed 
Natural Gas 

(LCN)

None None LCN044B00100300 -330.87 1/31/2020 Application Package Bio-CNG
Element Markets 
Renewable Energy, LLC 
(5877)

Valley View Farm 
(70021S)

Renewable Natural Gas (RNG) sourced 
from Swine Manure of Valley View 
Farms, Greencastle, Missouri; 
transported by truck to pipeline 
injection point; delivered via pipeline 
to l iquefaction facil ity in Topock, AZ; 
delivered by truck to and re-gasified in 
CA (Provisional)

None Retired

None Lookup Table 3.0 California grid electricity used as a transportation fuel in 
California

California Grid Electricity (039) Electricity (ELC) None None ELC000L00072020 82.92 NA None Electricity NA NA California grid electricity used as a 
transportation fuel in California

None Retired

T1R-1119 Tier 1 2.0
Fuel Producer: Clean Energy (5481); Facil ity Name: 
Complexe Enviro Progressive ltee (71198); Quebec LFG 
to LNG then to L-CNG

California Landfil l Gas CNG CNGLF211LR 44.05 CNGLF211LR1 44.07 3/30/2020 None Bio-CNG Clean Energy (5481)
Complexe Enviro 
Progressive ltee 
(71198)

Quebec LFG to LNG then to L-CNG None Retired

T1R-1120 Tier 1 2.0
Fuel Producer: Clean Energy (5481); Facil ity Name: 
Complexe Enviro Progressive ltee (71198); Quebec LFG 
to CNG for California CNG stations

California Landfil l Gas CNG CNGLF212L 31.96 CNGLF212LR 31.98 3/30/2020 None Bio-CNG Clean Energy (5481)
Complexe Enviro 
Progressive ltee 
(71198)

Quebec LFG to CNG for California 
CNG stations

None Retired

T1R-1121 Tier 1 2.0
Fuel Producer: Clean Energy (5481); Facil ity Name: 
Complexe Enviro Progressive ltee (71198); Quebec LFG 
to LNG facil ity in Boron for use in California

California Landfil l Gas LNG LNGLF207LR 41.44 LNGLF207LR1 41.46 3/30/2020 None Bio-LNG Clean Energy (5481)
Complexe Enviro 
Progressive ltee 
(71198)

Quebec LFG to LNG facil ity in Boron 
for use in California

None Retired

T2N-1154 Tier 2 2.0
Fuel Producer: Biodico Westside (6231); Facil ity Name: 
Biodico Plant (83027); California Used Cooking Oil, 
Biodiesel produced in Five Points, California.

California Used Cooking Oil 
(UCO) Biodiesel BDU229 14.97 BDU229R 25.91 4/2/2020 Application Package Biodiesel Biodico Westside (6231) Biodico Plant (83027) California Used Cooking Oil, Biodiesel 

produced in Five Points, California.
None Retired

T1N-1572 Tier 1 2.0

Fuel Producer: Husker Ag LLC (5078); Facil ity Name: 
Husker Ag LLC (70151); Dry mill corn ethanol with co-
production of MDGS and corn oil using natural gas and 
electricity power.

Nebraska Corn Ethanol ETHC293 68.89 ETHC293R 69.02 4/2/2020 None Ethanol Husker Ag LLC (5078) Husker Ag LLC 
(70151)

Dry mill corn ethanol with co-
production of MDGS and corn oil using 
natural gas and electricity power.

None Retired

T1N-1811 Tier 1 2.0

Fuel Producer: Fuel Producer: San Diego Metropolitan 
Transit Center (S304) ; Facil ity Name: Facil ity Name: 
EBI Energie In (71254); EBI landfil l gas in Saint-
Thomas, Quebec to pipeline-quality biomethane; 
delivered via pipeline to CNG Stations in California

California Landfil l Gas CNG CNGLF277 32.28 CNGLF277R 37.39 4/2/2020 None Bio-CNG San Diego Metropolitan 
Transit Center (S304)

EBI Energie In 
(71254)

EBI landfil l gas in Saint-Thomas, 
Quebec to pipeline-quality 
biomethane; delivered via pipeline to 
CNG Stations in California

None Retired

T1N-1859 Tier 1 2.0

Fuel Producer: Kansas Ethanol, LLC ; Facil ity Name: 
Kansas Ethanol, LLC (70279); Midwest Corn, Ethanol, 
Dry Mill, NG, and grid electricity as process fuels. DDGS, 
WDGS, and corn oil as co-products 

Kansas Corn Ethanol ETHC299 67.83 ETHC299R 68.72 4/2/2020 None Ethanol Kansas Ethanol, LLC Kansas Ethanol, LLC 
(70279)

Midwest Corn, Ethanol, Dry Mill, NG, 
and grid electricity as process fuels. 
DDGS, WDGS, and corn oil as co-
products 

None Retired

T2N-1287 Tier 2 2.0

Fuel Producer: AltAir Paramount, LLC (6281) ; Facil ity 
Name: AltAir Paramount, LLC (83180); Tier 2 Method 
2B Application: Renewable Naphtha produced from 
North American Tallow,  Naphtha produced in 
Paramount, California

California Tallow & Animal Fat Renewable 
Naphtha RNWN200 39.75 RNWN200R 43.14 4/2/2020 Application Package Renewable Gasoline AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Tier 2 Method 2B Application: 
Renewable Naphtha produced from 
North American Tallow,  Naphtha 
produced in Paramount, California

None Retired

T2N-1290 Tier 2 2.0

Fuel Producer: AltAir Paramount, LLC (6281) ; Facil ity 
Name: AltAir Paramount, LLC (83180); Tier 2 Method 
2B Application: Renewable Diesel produced from North 
American Tallow, in Paramount, California

California Tallow & Animal Fat Renewable 
Diesel RDT209 38.75 RDT209R 39.91 4/2/2020 Application Package Renewable Diesel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Tier 2 Method 2B Application: 
Renewable Diesel produced from North 
American Tallow, in Paramount, 
California

None Retired

A021201 Tier 1 3.0

Fuel Producer: POET BIOREFINING - MACON 
(NORTHEAST MISSOURI GRAIN, LLC) (4788); Facil ity 
Name: POET BIOREFINING - MACON (NORTHEAST 
MISSOURI GRAIN, LLC) (70017); Midwest Corn, Dry Mill; 
Dry DGS, Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Macon, MO;  
Ethanol transported by rail to California (Provisional)

Missouri Corn (009) Ethanol (ETH) None None ETH009A02120100 75.09 4/28/2020 None Ethanol

POET BIOREFINING - 
MACON (NORTHEAST 
MISSOURI GRAIN, LLC) 
(4788)

POET BIOREFINING - 
MACON 
(NORTHEAST 
MISSOURI GRAIN, 
LLC) (70017)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Macon, MO;  Ethanol transported by 
rail to California (Provisional)

None Retired

A021202 Tier 1 3.0

Fuel Producer: POET BIOREFINING - MACON 
(NORTHEAST MISSOURI GRAIN, LLC) (4788); Facil ity 
Name: POET BIOREFINING - MACON (NORTHEAST 
MISSOURI GRAIN, LLC) (70017); Midwest Corn, Dry Mill; 
Wet DGS, Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Macon, MO ;  
Ethanol transported by rail to California (Provisional)

Missouri Corn (009) Ethanol (ETH) None None ETH009A02120200 65.67 4/28/2020 None Ethanol

POET BIOREFINING - 
MACON (NORTHEAST 
MISSOURI GRAIN, LLC) 
(4788)

POET BIOREFINING - 
MACON 
(NORTHEAST 
MISSOURI GRAIN, 
LLC) (70017)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Macon, MO ;  Ethanol transported by 
rail to California (Provisional)

None Retired

A021203 Tier 1 3.0

Fuel Producer: POET BIOREFINING - MACON 
(NORTHEAST MISSOURI GRAIN, LLC) (4788) ; Facil ity 
Name: POET BIOREFINING - MACON (NORTHEAST 
MISSOURI GRAIN, LLC) (70017); Midwest Corn, Dry Mill;  
Fiber ethanol produced using BPX Fiber Conversion 
Process; Natural Gas, Grid Electricity; Fiber Ethanol 
produced in Macon, MO;  Ethanol transported by rail to 
California (Provisional)

Missouri Corn Fiber (012) Ethanol (ETH) None None ETH012A02120300 26.19 4/28/2020 None Ethanol - Cellulosic

POET BIOREFINING - 
MACON (NORTHEAST 
MISSOURI GRAIN, LLC) 
(4788)

POET BIOREFINING - 
MACON 
(NORTHEAST 
MISSOURI GRAIN, 
LLC) (70017)

Midwest Corn, Dry Mill;  Fiber ethanol 
produced using BPX Fiber Conversion 
Process; Natural Gas, Grid Electricity; 
Fiber Ethanol produced in Macon, MO;  
Ethanol transported by rail to 
California (Provisional)

None Retired

T1N-1384 Tier 1 2.0

Fuel Producer: Crimson Renewable Energy LP (4814) 
Facil ity Name: Crimson Renewable Energy Bakersfield 
Biodiesel Plant (80174): Average North American 
Sourced Used Cooking Oil (energy required to render) to 
Biodiesel Produced in California

Bakersfield, 
California

North American Used 
Cooking Oil Biodiesel BDU203 18.18 BDU203R 18.31 6/9/2020 None Biodiesel Crimson Renewable 

Energy LP (4814)

Crimson Renewable 
Energy Bakersfield 
Biodiesel Plant 
(80174)

Average North American Sourced Used 
Cooking Oil (energy required to 
render)to Biodiesel Produced in 
California 

None Retired

T1N-1386 Tier 1 2.0

Fuel Producer: Crimson Renewable Energy LP (4814) 
Facil ity Name: Crimson Renewable Energy Bakersfield 
Biodiesel Plant (80174): Average U.S. Sourced Tallow 
to Biodiesel Produced in California 

Bakersfield, 
California

North American 
Tallow Biodiesel BDT203 30.60 BDT203R 31.39 6/9/2020 None Biodiesel Crimson Renewable 

Energy LP (4814)

Crimson Renewable 
Energy Bakersfield 
Biodiesel Plant 
(80174)

Average US Sourced Tallow to 
Biodiesel Produced in California 

None Retired

T1N-1389 Tier 1 2.0

Fuel Producer: Crimson Renewable Energy LP (4814) 
Facil ity Name: Crimson Renewable Energy Bakersfield 
Biodiesel Plant (80174): Average California Sourced 
Tallow to Biodiesel Produced in California

Bakersfield, 
California California Tallow Biodiesel BDT204 28.45 BDT204R 28.92 6/9/2020 None Biodiesel Crimson Renewable 

Energy LP (4814)

Crimson Renewable 
Energy Bakersfield 
Biodiesel Plant 
(80174)

Average California Sourced Tallow to 
Biodiesel Produced in California

None Retired

T2N-1107 Tier 2 2.0

Fuel Producer: Crimson Renewable Energy LP (4814) 
Facil ity Name: Crimson Renewable Energy Bakersfield 
Biodiesel Plant (80174): Average North American 
Sourced Used Cooking Oil (energy not required to 
render) to Biodiesel Produced in California 

Bakersfield, 
California Used Cooking Oil Biodiesel BDU204 13.93 BDU204R 14.70 6/9/2020 None Biodiesel Crimson Renewable 

Energy LP (4814)

Crimson Renewable 
Energy Bakersfield 
Biodiesel Plant 
(80174)

Average North American Sourced Used 
Cooking Oil (energy not required to 
render) to Biodiesel Produced in 
California 

None Retired

T1N-1800 Tier 1 2.0

Fuel Producer: Crimson Renewable Enegy LP (4814) ; 
Facil ity Name: Crimson Renewable Enegy Bakersfield 
Biodiesel Plant (80174); Average California sourced 
Used Cooking Oil UCO) to Biodiesel produced in 
California 

California Used Cooking Oil Biodiesel BDU233 18.16 BDU233R 18.22 6/9/2020 None Biodiesel Crimson Renewable 
Enegy LP (4814)

Crimson Renewable 
Enegy Bakersfield 
Biodiesel Plant 
(80174)

Average California sourced Used 
Cooking Oil (UCO) to Biodiesel 
produced in California

None Retired

A022801 Tier 1 3.0

Fuel Producer: Applied Natural Gas Fuels, Inc. (6174); 
Facil ity Name: Apex LFG Energy (F00034); Biomethane 
from Landfil l at Amsterdam, OH; Upgrading at Apex LFG 
Energy; Pipelined to ANGF in Topock, AZ for 
l iquefaction to LNG; Delivered by truck and dispensed at 
LNG Stations in California (Provisional) 

Arizona Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

None None LNG025A02280100 77.65 6/16/2020 None Bio-LNG Applied Natural Gas 
Fuels, Inc. (6174)

Apex LFG Energy 
(F00034)

Biomethane from Landfil l at 
Amsterdam, OH; Upgrading at Apex 
LFG Energy; Pipelined to ANGF in 
Topock, AZ for l iquefaction to LNG; 
Delivered by truck and dispensed at 
LNG Stations in California (Provisional)

None Retired

A022802 Tier 1 3.0

Fuel Producer: Applied Natural Gas Fuels, Inc. (6174); 
Facil ity Name: Apex LFG Energy (F00034); Biomethane 
from Landfil l at Amsterdam, OH; Upgrading at Apex LFG 
Energy; Pipelined to ANGF in Topock, AZ for 
l iquefaction to LNG;  Delivered by truck to California; 
Regasified and compressed to LCNG and dispensed at 
CNG Stations in CA (Provisional) 

Arizona Landfil l Gas (025)

Liquefied 
Compressed 
Natural Gas 

(LCN)

None None LCN025A02280200 80.74 6/16/2020 None Bio-CNG Applied Natural Gas 
Fuels, Inc. (6174)

Apex LFG Energy 
(F00034)

Biomethane from Landfil l at 
Amsterdam, OH; Upgrading at Apex 
LFG Energy; Pipelined to ANGF in 
Topock, AZ for l iquefaction to LNG;  
Delivered by truck to California; 
Regasified and compressed to LCNG 
and dispensed at CNG Stations in CA 
(Provisional) 

None Retired

A022701 Tier 1 3.0

Fuel Producer: Applied Natural Gas Fuels, Inc. (6174); 
Facil ity Name: Timberline Energy, LLC (F00028); 
Biomethane from Landfil l at Oklahoma City, OK; 
upgrading at Oklahoma, OK; Pipelined to ANGF in 
Topock, AZ for l iquefaction to LNG; Delivered by truck 
and dispensed at LNG Stations in California (Provisional) 

Arizona Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

None None LNG025A02270100 63.13 6/16/2020 None Bio-LNG Applied Natural Gas 
Fuels, Inc. (6174)

Timberline Energy, 
LLC (F00028)

Biomethane from Landfil l at Oklahoma 
City, OK; upgrading at Oklahoma, OK; 
Pipelined to ANGF in Topock, AZ for 
l iquefaction to LNG; Delivered by truck 
and dispensed at LNG Stations in 
California (Provisional) 

None Retired

A022702 Tier 1 3.0

Fuel Producer: Applied Natural Gas Fuels, Inc. (6174) ; 
Facil ity Name: Timberline Energy, LLC (F00028); 
Biomethane from Landfil l at Oklahoma City, OK; 
upgrading at Oklahoma, OK; Pipelined to ANGF in 
Topock, AZ for l iquefaction to LNG; Delivered by truck to 
California; Regasified and compressed to LCNG and 
dispensed at CNG Stations in CA (Provisional) 

Arizona Landfil l Gas (025)

Liquefied 
Compressed 
Natural Gas 

(LCN)

None None LCN025A02270200 66.21 6/16/2020 None Bio-CNG Applied Natural Gas 
Fuels, Inc. (6174)

Timberline Energy, 
LLC (F00028)

Biomethane from Landfil l at Oklahoma 
City, OK; upgrading at Oklahoma, OK; 
Pipelined to ANGF in Topock, AZ for 
l iquefaction to LNG; Delivered by truck 
to California; Regasified and 
compressed to LCNG and dispensed at 
CNG Stations in California 
(Provisional) 

None Retired

A021802 Tier 1 3.0

Fuel Producer: PUBLIC UTILITY DISTRICT NO. 1 OF 
KLICKITAT COUNTY (2080); Facil ity Name: H.W. HILL 
RENEWABLE NATURAL GAS PROJECT (70301); 
Biomethane from Landfil l in Roosevelt, Washington; 
upgrading at Public Util ity District No. 1 of Klickitat 
County, pipelined to LNG Boron Plant, California for 
l iquefaction to LNG; trucked to California LNG stations 
(Provisional)

Washington Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

None None LNG025A02180200 50.02 6/22/2020 None Bio-LNG
PUBLIC UTILITY 
DISTRICT NO. 1 OF 
KLICKITAT COUNTY 
(2080)

H.W. HILL 
RENEWABLE 
NATURAL GAS 
PROJECT (70301)

Biomethane from Landfil l in 
Roosevelt, Washington; upgrading at 
Public Util ity District No. 1 of Klickitat 
County, pipelined to LNG Boron Plant, 
California for l iquefaction to LNG; 
trucked to California LNG stations 
(Provisional)

None Retired

A021803 Tier 1 3.0

Fuel Producer: PUBLIC UTILITY DISTRICT NO. 1 OF 
KLICKITAT COUNTY (2080); Facil ity Name: H.W. HILL 
RENEWABLE NATURAL GAS PROJECT (70301); 
Biomethane from Landfil l in Roosevelt, Washington; 
upgrading at Public Util ity District No. 1 of Klickitat 
County, pipelined to LNG Boron Plant, California for 
l iquefaction to LNG; trucked to California LNG stations; 
regassified, and compressed to L-CNG (Provisional)

Washington Landfil l Gas (025)
Liquefied 

Compressed 
Natural Gas 

(LCN)

None None LCN025A02180300 53.11 6/22/2020 None Bio-CNG
PUBLIC UTILITY 
DISTRICT NO. 1 OF 
KLICKITAT COUNTY 
(2080)

H.W. HILL 
RENEWABLE 
NATURAL GAS 
PROJECT (70301)

Biomethane from Landfil l in 
Roosevelt, Washington; upgrading at 
Public Util ity District No. 1 of Klickitat 
County, pipelined to LNG Boron Plant, 
California for l iquefaction to LNG; 
trucked to California LNG stations; 
regassified, and compressed to L-CNG 
(Provisional)

None Retired

A021901 Tier 1 3.0

Fuel Producer: EBI ENERGIE INC. (6459); Facil ity 
Name: SAINT-THOMAS BIOMETHANE PLANT (71254); 
Biomethane from Landfil l in Saint-Thomas, Quebec; 
upgrading at EBI Energie Inc, pipelined to California for 
compression to CNG (Provisional)

Canada Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
None None CNG025A02190100 38.64 6/22/2020 None Bio-CNG EBI ENERGIE INC. 

(6459)

SAINT-THOMAS 
BIOMETHANE 
PLANT (71254)

Biomethane from Landfil l in Saint-
Thomas, Quebec; upgrading at EBI 
Energie Inc in Quebec, Canada; 
pipelined to California for compression 
to CNG (Provisional)

None Retired

A021902 Tier 1 3.0

Fuel Producer: EBI ENERGIE INC. (6459); Facil ity 
Name: SAINT-THOMAS BIOMETHANE PLANT (71254); 
Biomethane from Landfil l in Saint-Thomas, Quebec; 
upgraded at EBI Energy in Quebec, Canada and 
pipelined to Boron California for l iquefaction to LNG; 
trucked to California LNG stationso California by 
pipeline, l iquefied in California (Provisional)

Canada Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

None None LNG025A02190200 51.69 6/22/2020 None Bio-LNG EBI ENERGIE INC. 
(6459)

SAINT-THOMAS 
BIOMETHANE 
PLANT (71254)

Biomethane from Landfil l in Saint-
Thomas, Quebec; upgraded at EBI 
Energy in Quebec, Canada and 
pipelined to Boron California for 
l iquefaction to LNG; trucked to 
California LNG stations by pipeline, 
l iquefied in California (Provisional)

None Retired

A021903 Tier 1 3.0

Fuel Producer: EBI ENERGIE INC. (6459); Facil ity 
Name: SAINT-THOMAS BIOMETHANE PLANT (71254); 
Biomethane from Landfil l in Saint-Thomas, Quebec; 
upgraded at EBI Energy in Quebec, Canada; pipelined 
to Boron California for l iquefaction to LNG; trucked to 
California; regasified and compressed to L-CNG 
(Provisional)

Canada Landfil l Gas (025)
Liquefied 

Compressed 
Natural Gas 

(LCN)

None None LCN025A02190300 54.77 6/22/2020 None Bio-CNG EBI ENERGIE INC. 
(6459)

SAINT-THOMAS 
BIOMETHANE 
PLANT (71254)

Biomethane from Landfil l in Saint-
Thomas, Quebec; upgraded at EBI 
Energy in Quebec, Canada; pipelined 
to Boron California for l iquefaction to 
LNG; trucked to California; regasified 
and compressed to L-CNG (Provisional)

None Retired

A021301 Tier 1 3.0

Fuel Producer: POET Biorefining - Chancellor, LLC 
(4727); Facil ity Name: POET Biorefining - Chancellor, 
LLC (70012); Midwest Corn, Dry Mill; Dry DGS, Modified, 
and Wet DGS, Corn oil and Syrup; Natural Gas, Grid 
Electricity, Biomethane, and Biomass; Starch Ethanol 
produced in Chancellor, SD;  Ethanol transported by rail 
to California, Composite CI (Provisional)

South Dakota Corn (009) Ethanol (ETH) ETH009A00070100 65.21 ETH009A02130100 61.55 6/22/2020 None Ethanol POET Biorefining - 
Chancellor, LLC (4727)

POET Biorefining - 
Chancellor, LLC 
(70012)

Midwest Corn, Dry Mill; Dry DGS, 
Modified, and Wet DGS, Corn oil and 
Syrup; Natural Gas, Grid Electricity, 
Biomethane, and Biomass; Starch 
Ethanol produced in Chancellor, SD;  
Ethanol transported by rail to 
California, Composite CI (Provisional)

None Retired

A021302 Tier 1 3.0

Fuel Producer: POET Biorefining - Chancellor, LLC 
(4727); Facil ity Name: POET Biorefining - Chancellor, 
LLC (70012); Midwest Corn, Dry Mill;  Fiber ethanol BPX 
Fiber Conversion Process; Natural Gas, Grid Electricity, 
Biomethane, Biomass; Fiber Ethanol produced in 
Chancellor, South Dakota; Ethanol transported by rail to 
California (Provisional)

South Dakota Corn Fiber (012) Ethanol (ETH) ETH012A00070200 25.06 ETH012A02130200 21.31 6/22/2020 None Ethanol - Cellulosic POET Biorefining - 
Chancellor, LLC (4727)

POET Biorefining - 
Chancellor, LLC 
(70012)

Midwest Corn, Dry Mill;  Fiber ethanol 
BPX Fiber Conversion Process; Natural 
Gas, Grid Electricity, Biomethane, 
Biomass; Fiber Ethanol produced in 
Chancellor, South Dakota; Ethanol 
transported by rail to California 
(Provisional)

None Retired

A019801 Tier 1 3.0

Fuel Producer: KAAPA Ethanol Holdings LLC (4805); 
Facil ity Name: KAAPA Ethanol LLC (70079); Midwest 
Corn, Dry Mill; Wet DGS, Corn Oil; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Minden, 
Nebraska and transported by rail to California, Composite 
CI  (Provisional)

Nebraska Corn (009) Ethanol (ETH) ETH009A00980100 61.48 ETH009A01980100 61.26 6/24/2020 None Ethanol KAAPA Ethanol 
Holdings LLC (4805)

KAAPA Ethanol LLC 
(70079)

Midwest Corn, Dry Mill; Wet DGS, Corn 
Oil; Natural Gas, Grid Electricity; 
Starch Ethanol produced in Minden, 
Nebraska and transported by rail to 
California, Composite CI  (Provisional)

None Retired

A019802 Tier 1 3.0

Fuel Producer: KAAPA Ethanol Holdings LLC (4805); 
Facil ity Name: KAAPA Ethanol LLC (70079); Midwest 
Corn, Dry Mill; Soliton Fiber Ethanol Conversion Process; 
Natural Gas, Grid Electricity; Fiber Ethanol produced in 
Minden Nebraska and transported by rail to California 
(Provisional)

Nebraska Corn Fiber (012) Ethanol (ETH) None None ETH012A01980200 23.46 6/24/2020 None Ethanol - Cellulosic KAAPA Ethanol 
Holdings LLC (4805)

KAAPA Ethanol LLC 
(70079)

Midwest Corn, Dry Mill; Soliton Fiber 
Ethanol Conversion Process; Natural 
Gas, Grid Electricity; Fiber Ethanol 
produced in Minden Nebraska and 
transported by rail to California 
(Provisional)

None Retired

A020901 Tier 1 3.0

Fuel Producer: Dakota Ethanol, LLC (4810); Facil ity 
Name: Dakota Ethanol, LLC (70083); Midwest Corn, Dry 
Mill; Dry DGS, Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Wentworth, South 
Dakota; Ethanol transported by rail to California 
(Provisional)

South Dakota Corn (009) Ethanol (ETH) ETH009A01370100 72.86 ETH009A02090100 73.74 6/24/2020 None Ethanol Dakota Ethanol, LLC 
(4810)

Dakota Ethanol, LLC 
(70083)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Wentworth, South Dakota; Ethanol 
transported by rail to California 
(Provisional)

None Retired

A020902 Tier 1 3.0

Fuel Producer: Dakota Ethanol, LLC (4810); Facil ity 
Name: Dakota Ethanol, LLC (70083); Midwest Corn, Dry 
Mill; Modified DGS, Corn oil and Syrup; Natural Gas, 
Grid Electricity; Starch Ethanol produced in Wentworth, 
South Dakota;  Ethanol transported by rail to California 
(Provisional)

South Dakota Corn (009) Ethanol (ETH) ETH009A01370200 69.05 ETH009A02090200 70.47 6/24/2020 None Ethanol Dakota Ethanol, LLC 
(4810)

Dakota Ethanol, LLC 
(70083)

Midwest Corn, Dry Mill; Modified DGS, 
Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Wentworth, South Dakota;  Ethanol 
transported by rail to California 
(Provisional)

None Retired

A020903 Tier 1 3.0

Fuel Producer: Dakota Ethanol, LLC (4810); Facil ity 
Name: Dakota Ethanol, LLC (70083); Midwest Corn, Dry 
Mill; Wet DGS, Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Wentworth, South 
Dakota;  Ethanol transported by rail to California 
(Provisional)

South Dakota Corn (009) Ethanol (ETH) ETH009A01370300 65.76 ETH009A02090300 66.86 6/24/2020 None Ethanol Dakota Ethanol, LLC 
(4810)

Dakota Ethanol, LLC 
(70083)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Wentworth, South Dakota; Ethanol 
transported by rail to California 
(Provisional)

None Retired

A020904 Tier 1 3.0

Fuel Producer: Dakota Ethanol, LLC (4810); Facil ity 
Name: Dakota Ethanol, LLC (70083); Midwest Corn, Dry 
Mill;  Fiber ethanol; Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Wentworth, South Dakota; Ethanol 
transported by rail to California (Provisional)

South Dakota Corn Fiber (012) Ethanol (ETH) None None ETH012A02090400 27.48 6/24/2020 None Ethanol - Cellulosic Dakota Ethanol, LLC 
(4810)

Dakota Ethanol, LLC 
(70083)

Midwest Corn, Dry Mill;  Fiber ethanol; 
Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Wentworth, South 
Dakota; Ethanol transported by rail to 
California (Provisional)

None Retired

A022401 Tier 1 3.0

Fuel Producer: LSCP, LLLP (4728); Facil ity Name: 
LSCP, LLLP (70015); Midwest Corn, Dry Mill; Dry DGS, 
Corn oil and Syrup; Natural Gas, Grid Electricity; Starch 
Ethanol produced in Iowa; Ethanol transported by rail to 
California (Provisional)

Iowa Corn (009) Ethanol (ETH) ETH009A01120100 68.75 ETH009A02240100 69.32 6/24/2020 None Ethanol LSCP, LLLP (4728) LSCP, LLLP (70015)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Iowa; Ethanol transported by rail to 
California (Provisional)

None Retired

A022402 Tier 1 3.0

Fuel Producer: LSCP, LLLP (4728); Facil ity Name: 
LSCP, LLLP (70015); Midwest Corn, Dry Mill; Modified 
DGS, Corn oil and Syrup; Natural Gas, Grid Electricity; 
Starch Ethanol produced in Iowa; Ethanol transported by 
rail to California  (Provisional)

Iowa Corn (009) Ethanol (ETH) ETH009A01120300 65.90 ETH009A02240200 66.23 6/24/2020 None Ethanol LSCP, LLLP (4728) LSCP, LLLP (70015)

Midwest Corn, Dry Mill; Modified DGS, 
Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Iowa; Ethanol transported by rail to 
California  (Provisional)

None Retired

A022403 Tier 1 3.0

Fuel Producer: LSCP, LLLP (4728); Facil ity Name: 
LSCP, LLLP (70015); Midwest Corn, Dry Mill; Wet DGS, 
Corn oil and Syrup; Natural Gas, Grid Electricity; Starch 
Ethanol produced in Iowa; Ethanol transported by rail to 
California (Provisional)

Iowa Corn (009) Ethanol (ETH) None None ETH009A02240300 63.27 6/24/2020 None Ethanol LSCP, LLLP (4728) LSCP, LLLP (70015)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Iowa; Ethanol transported by rail to 
California (Provisional)

None Retired

A022404 Tier 1 3.0

Fuel Producer: LSCP, LLLP (4728); Facil ity Name: 
LSCP, LLLP (70015); Midwest Corn, Dry Mill; Fiber 
ethanol from Edniq Conversion Process; Natural Gas, 
Grid Electricity; Fiber Ethanol produced in Iowa; Ethanol 
transported by rail to California (Provisional)

Iowa Corn Fiber (012) Ethanol (ETH) ETH012A01120200 30.06 ETH012A02240400 23.96 6/24/2020 None Ethanol - Cellulosic LSCP, LLLP (4728) LSCP, LLLP (70015)

Midwest Corn, Dry Mill; Fiber ethanol 
from Edniq Conversion Process; 
Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Iowa; Ethanol 
transported by rail to California 
(Provisional)

None Retired

A020001 Tier 1 3.0

Fuel Producer: GHI Energy, LLC (6156); Facil ity Name: 
Waste Management American Landfil l (70421); 
Biomethane from WM American Landfil l in Waynesburg, 
Ohio; Upgrading at the co-located upgrading facil ity; 
Pipelined to California for compression to CNG; 
Delivered and dispensed as CNG in California for the use 
in transportation fuel. (Provisional)

Ohio Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNGLF264 43.97 CNG025A02000100 40.13 6/29/2020 None Bio-CNG GHI Energy, LLC (6156)

Waste Management 
American Landfil l 
(70421)

Biomethane from WM American 
Landfil l in Waynesburg, Ohio; 
Upgrading at the co-located upgrading 
facil ity; Pipelined to California for 
compression to CNG; Delivered and 
dispensed as CNG in California for the 
use in transportation fuel. (Provisional)

None Retired

B010001 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Rendered 
Animal Fat Oil from Greely, Colorado transported by rail 
to AltAir Paramount plant in Paramount California for 
Alternative Jet Fuel production (Provisional)

California Tallow (animal and 
poultry fat) (002)

Alternative Jet 
Fuel (AJF) None None AJF002B01000100 23.93 6/29/2020 Application Package Alternative Jet Fuel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Rendered Animal Fat Oil from Greely, 
Colorado transported by rail to AltAir 
Paramount plant in Paramount 
California for Alternative Jet Fuel 
production (Provisional)

None Retired

B010002 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Rendered 
Animal Fat Oil from Greely, Colorado transported by rail 
to AltAir Paramount plant in Paramount, California for 
Renewable Diesel production (Provisional)

California Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B01000200 23.93 6/29/2020 Application Package Renewable Diesel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Rendered Animal Fat Oil from Greely, 
Colorado transported by rail to AltAir 
Paramount plant in Paramount, 
California for Renewable Diesel 
production (Provisional)

None Retired

https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0036_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0048_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0009_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0009_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0009_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0010_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0010_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0010_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/biodico-uco-bd-051117.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1287_cover.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/t2n-1290_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0100_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0100_cover.pdf


B010003 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Rendered 
Animal Fat Oil from Greely, Colorado transported by rail 
to AltAir Paramount plant in Paramount, California for 
Renewable Naphtha production (Provisional)

California Tallow (animal and 
poultry fat) (002)

Renewable 
Naphtha (RNT) None None RNT002B01000300 23.93 6/29/2020 Application Package Renewable Naphtha AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Rendered Animal Fat Oil from Greely, 
Colorado transported by train to AltAir 
Paramount plant in Paramount, 
California for Renewable Naphtha 
production (Provisional)

None Retired

B005901 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194) ; 
Facil ity Name: ABEC Bidart-Old River LLC (F00113); 
Low-CI electricity from dairy manure biogas using 
reciprocating engine at ABEC Bidart-Old River in 
Bakersfield, California for use as transportation fuel in 
California.

California Dairy Manure (026) Electricity (ELC) None None ELC026B00590100 -558.62 6/30/2020 Application Package Electricity California Bioenergy 
LLC (B194)

ABEC Bidart-Old 
River LLC (F00113)

Low-CI electricity from dairy manure 
biogas using reciprocating engine at 
ABEC Bidart-Old River in Bakersfield, 
California for use as transportation fuel 
in California.

None Retired

B008901 Tier 2 3.0

Fuel Producer: Gallo Cattle Company, LP (C1029) ; 
Facil ity Name: Cottonwood Dairy (F00094); Low-CI 
electricity from dairy manure and cheese wastewater 
biogas, using reciprocating engine at Cottonwood Dairy 
in Atwater, California for use as transportation fuel in 
California. (Provisional)

California Dairy Manure (026) Electricity (ELC) None None ELC026B00890100 -108.43 6/30/2020 Application Package Electricity Gallo Cattle Company, 
LP (C1029)

Cottonwood Dairy 
(F00094)

Low-CI electricity from dairy manure 
and cheese wastewater biogas, using 
reciprocating engine at Cottonwood 
Dairy in Atwater, California for use as 
transportation fuel in California. 
(Provisional)

None Retired

B009801 Tier 2 3.0

Fuel Producer: Calgren Dairy Fuels, LLC (C1007); 
Facil ity Name: Calgren Dairy Fuels, LLC (F00029); 
Biomethane produced from Dairy Manure of Circle A 
digester, upgraded at Calgren Biofuels LLC in Pixley, 
California; RNG pipelined to Fresno and West 
Sacramento, California for use as transportation fuel in 
California (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B00980100 -355.35 6/30/2020 Application Package Bio-CNG Calgren Dairy Fuels, LLC 

(C1007)
Calgren Dairy Fuels, 
LLC (F00029)

Biomethane produced from Dairy 
Manure of Circle A digester, upgraded 
at Calgren Biofuels LLC in Pixley, 
California; RNG pipelined to Fresno 
and West Sacramento, California for 
use as transportation fuel in California 
(Provisional)

None Retired

B009802 Tier 2 3.0

Fuel Producer: Calgren Dairy Fuels, LLC (C1007); 
Facil ity Name: Calgren Dairy Fuels, LLC (F00029); 
Biomethane produced from Dairy Manure of Robert 
Vander Eyk & Sons Dairy digester, upgraded at Calgren 
Biofuels LLC in Pixley, California; pipelined to Fresno 
and West Sacramento, California, compressed to CNG 
for use as transportation fuel in California (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B00980200 -377.83 6/30/2020 Application Package Bio-CNG Calgren Dairy Fuels, LLC 

(C1007)
Calgren Dairy Fuels, 
LLC (F00029)

Biomethane produced from Dairy 
Manure of Robert Vander Eyk & Sons 
Dairy digester, upgraded at Calgren 
Biofuels LLC in Pixley, California; 
pipelined to Fresno and West 
Sacramento, California, compressed to 
CNG for use as transportation fuel in 
California (Provisional)

None Retired

B009805 Tier 2 3.0

Fuel Producer: Calgren Dairy Fuels, LLC (C1007); 
Facil ity Name: Calgren Dairy Fuels, LLC (F00029); 
Biomethane produced from Dairy Manure at J&J 
Vanderpoel Dairy digester, upgraded at Calgren Biofuels 
LLC in Pixley, California; pipelined to Fresno and West 
Sacramento, California, compressed to CNG for use as 
transportation fuel in California (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B00980500 -368.04 6/30/2020 Application Package Bio-CNG Calgren Dairy Fuels, LLC 

(C1007)
Calgren Dairy Fuels, 
LLC (F00029)

Biomethane produced from Dairy 
Manure at J&J Vanderpoel Dairy 
digester, upgraded at Calgren Biofuels 
LLC in Pixley, California; pipelined to 
Fresno and West Sacramento, 
California, compressed to CNG for use 
as transportation fuel in California 
(Provisional)

None Retired

B009806 Tier 2 3.0

Fuel Producer: Calgren Dairy Fuels, LLC (C1007); 
Facil ity Name: Calgren Dairy Fuels, LLC (F00029); 
Biomethane produced from Dairy Manure at J&J 
Vanderpoel Dairy digester, upgraded at Calgren Biofuels 
LLC in Pixley, California; pipelined to Fresno and West 
Sacramento, California, compressed to CNG for use as 
transportation fuel in California (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B00980600 -374.10 6/30/2020 Application Package Bio-CNG Calgren Dairy Fuels, LLC 

(C1007)
Calgren Dairy Fuels, 
LLC (F00029)

Biomethane produced from Dairy 
Manure at J&J Vanderpoel Dairy 
digester, upgraded at Calgren Biofuels 
LLC in Pixley, California; pipelined to 
Fresno and West Sacramento, 
California, compressed to CNG for use 
as transportation fuel in California 
(Provisional)

None Retired

A021701 Tier 1 3.0

Fuel Producer: Hankinson Renewable Energy, LLC 
(6169); Facil ity Name: Hankinson Renewable Energy, 
LLC (70288); Midwest Corn, Dry Mill; Dry DGS, Corn oil 
and Syrup;  Natural Gas, Grid Electricity; Starch Ethanol 
produced in Hankinson, North Dakota; Ethanol 
transported by rail to California. (Provisional)

North Dakota Corn (009) Ethanol (ETH) ETHC287 75.23 ETH009A02170100 69.84 7/27/2020 None Ethanol Hankinson Renewable 
Energy, LLC (6169)

Hankinson Renewable 
Energy, LLC (70288)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Hankinson, North Dakota; Ethanol 
transported by rail to California. 
(Provisional)

None Retired

A021702 Tier 1 3.0

Fuel Producer: Hankinson Renewable Energy, LLC 
(6169); Facil ity Name: Hankinson Renewable Energy, 
LLC (70288); MMidwest Corn, Dry Mill; Modified DGS, 
Corn oil and Syrup;  Natural Gas, Grid Electricity; Starch 
Ethanol produced in Hankinson, North Dakota;  Ethanol 
transported by rail to California. (Provisional)

North Dakota Corn (009) Ethanol (ETH) ETHC287 75.23 ETH009A02170200 66.96 7/27/2020 None Ethanol Hankinson Renewable 
Energy, LLC (6169)

Hankinson Renewable 
Energy, LLC (70288)

MMidwest Corn, Dry Mill; Modified 
DGS, Corn oil and Syrup;  Natural Gas, 
Grid Electricity; Starch Ethanol 
produced in Hankinson, North Dakota;  
Ethanol transported by rail to 
California. (Provisional)

None Retired

A021703 Tier 1 3.0

Fuel Producer: Hankinson Renewable Energy, LLC 
(6169); Facil ity Name: Hankinson Renewable Energy, 
LLC (70288); Midwest Corn, Dry Mill;  Fiber ethanol 
Soliton Fiber Conversion Process;  Natural Gas, Grid 
Electricity; Fiber Ethanol produced in Hankinson, North 
Dakota;  Ethanol transported by rail to California. 
(Provisional)

North Dakota Corn Fiber (012) Ethanol (ETH) None None ETH012A02170300 25.72 7/27/2020 None Ethanol - Cellulosic Hankinson Renewable 
Energy, LLC (6169)

Hankinson Renewable 
Energy, LLC (70288)

Midwest Corn, Dry Mill;  Fiber ethanol 
Soliton Fiber Conversion Process;  
Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Hankinson, North 
Dakota;  Ethanol transported by rail to 
California. (Provisional)

None Retired

A023201 Tier 1 3.0

Fuel Producer: U.S. Venture, Inc. (5504); Facil ity Name: 
Renovar Arlington, LTD RNG Project (70501); 
Biomethane from Landfil l at Euless, TX 76040; 
Upgrading at US Gain; Pipelined to California for 
compression to CNG. (Provisional)

Texas Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
None None CNG025A02320100 43.15 7/24/2020 None Bio-CNG U.S. Venture, Inc. (5504)

Renovar Arlington, 
LTD RNG Project 
(70501)

Biomethane from Landfil l at Euless, 
TX 76040; Upgrading at US Gain; 
Pipelined to California for compression 
to CNG. (Provisional)

None Retired

A023301 Tier 1 3.0

Fuel Producer: RENEWABLE POWER PRODUCERS, 
LLC (6504); Facil ity Name: RENEWABLE POWER 
PRODUCERS, LLC (71289); Biomethane from Landfil l in 
Lawrence, KS; upgrading at Renewable Power 
Producers, LLC; pipelined to California for compression 
to CNG (Provisional)

Kansas Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
None None CNG025A02330100 45.91 7/24/2020 None Bio-CNG

RENEWABLE POWER 
PRODUCERS, LLC 
(6504)

RENEWABLE POWER 
PRODUCERS, LLC 
(71289)

Biomethane from Landfil l in Lawrence, 
KS; upgrading at Renewable Power 
Producers, LLC; pipelined to California 
for compression to CNG (Provisional)

None Retired

A023805 Tier 1 3.0

Fuel Producer: Biox Canada Limited (3758); Facil ity 
Name: BIOX Canada Limited (80236); Sanimax 
(Quebec City) Sourced Rendered Animal Fat (Tallow 
Oil) transported by truck to Biodiesel plant in Hamilton, 
Ontario, Canada; Natural Gas and Grid Electricity; 
Biodiesel produced in Ontario, Canada and transported 
by rail to California

Canada Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) None None BIO002A02380500 36.98 7/24/2020 None Biodiesel Biox Canada Limited 

(3758)
BIOX Canada Limited 
(80236)

Sanimax (Quebec City) Sourced 
Rendered Animal Fat (Tallow Oil) 
transported by truck to Biodiesel plant 
in Hamilton, Ontario, Canada; Natural 
Gas and Grid Electricity; Biodiesel 
produced in Ontario, Canada and 
transported by rail to California

None Retired

A023808 Tier 1 3.0

Fuel Producer: Biox Canada Limited (3758); Facil ity 
Name: BIOX Canada Limited (80236); Sanimax 
(Hamilton) Sourced Used Cooking Oil transported by 
truck to Biodiesel plant in Hamilton, Ontario, Canada; 
Natural Gas and Grid Electricity; Biodiesel produced in 
Ontario, Canada and transported by rail to California.

Canada
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) None None BIO001A02380800 22.81 7/24/2020 None Biodiesel Biox Canada Limited 
(3758)

BIOX Canada Limited 
(80236)

Sanimax (Hamilton) Sourced Used 
Cooking Oil transported by truck to 
Biodiesel plant in Hamilton, Ontario, 
Canada; Natural Gas and Grid 
Electricity; Biodiesel produced in 
Ontario, Canada and transported by 
rail to California.

None Retired

A024901 Tier 1 3.0

Fuel Producer: Glacial Lakes Corn Processors (4764); 
Facil ity Name: Huron Energy, LLC (70722); Midwest 
Corn, Dry Mill; Dry DGS DGS, Corn Oil and Syrup;  
Natural Gas, Grid Electricity; Starch Ethanol produced in 
Huron, SD; Ethanol transported by rail to California, 
Composite CI (Provisional)

South Dakota Corn (009) Ethanol (ETH) None None ETH009A02490100 74.54 7/24/2020 None Ethanol Glacial Lakes Corn 
Processors (4764)

Huron Energy, LLC 
(70722)

Midwest Corn, Dry Mill; Dry DGS DGS, 
Corn Oil and Syrup;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Huron, SD; Ethanol transported by rail 
to California, Composite CI 
(Provisional)

None Retired

A024902 Tier 1 3.0

Fuel Producer: Glacial Lakes Corn Processors (4764); 
Facil ity Name: Huron Energy, LLC (70722); Midwest 
Corn, Dry Mill; Wet DGS, Corn Oil and Syrup;  Natural 
Gas, Grid Electricity; Starch Ethanol produced in Huron, 
SD; Ethanol transported by rail to California, Composite 
CI (Provisional)

South Dakota Corn (009) Ethanol (ETH) None None ETH009A02490200 67.28 7/24/2020 None Ethanol Glacial Lakes Corn 
Processors (4764)

Huron Energy, LLC 
(70722)

Midwest Corn, Dry Mill; Wet DGS, Corn 
Oil and Syrup;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Huron, SD; Ethanol transported by rail 
to California, Composite CI 
(Provisional)

None Retired

T1R-1184 Tier 1 2.0

Fuel Producer: BP Biofuels (4427) ; Facil ity Name: 
Ituiutaba Bioenergia Ltda (71006); Brazil ian sugarcane 
by-product molasses-based ethanol, with credit for 
electricity co-product export, and mechanized harvesting

Brazil Sugarcane  (018) Ethanol ETHS204L 38.98 ETHS204LR 41.52 8/13/2020 None Ethanol BP Biofuels (4427) Ituiutaba Bioenergia 
Ltda (71006)

Brazil ian sugarcane by-product 
molasses-based ethanol, with credit for 
electricity co-product export, and 
mechanized harvesting

None Retired

T1R-1185 Tier 1 2.0

Fuel Producer: BP Biofuels (4427) ; Facil ity Name: 
Ituiutaba Bioenergia Ltda (71006); Brazil ian sugarcane 
by-product molasses-based ethanol, with credit for 
electricity co-product export, and mechanized harvesting

Brazil Molasses (019) Ethanol ETHM204L 38.30 ETHM204LR 40.84 8/13/2020 None Ethanol BP Biofuels (4427) Ituiutaba Bioenergia 
Ltda (71006)

Brazil ian sugarcane by-product 
molasses-based ethanol, with credit for 
electricity co-product export, and 
mechanized harvesting

None Retired

T1R-1183 Tier 1 2.0

Fuel Producer: BP Biofuels (4427) ; Facil ity Name: 
Central Itumbiara de Bioenergia e Alimentos Ltda 
(71007);  Brazil ian sugarcane by-product molasses-based 
ethanol, with credit for electricity co-product export, and 
mechanized harvesting

Brazil Molasses (019) Ethanol ETHM203L 39.84 ETHM203LR 42.42 8/13/2020 None Ethanol BP Biofuels (4427)

Central Itumbiara de 
Bioenergia e 
Alimentos Ltda 
(71007)

 Brazil ian sugarcane by-product 
molasses-based ethanol, with credit for 
electricity co-product export, and 
mechanized harvesting

None Retired

T1R-1182 Tier 1 2.0

Fuel Producer: BP Biofuels (4427) ; Facil ity Name: 
Central Itumbiara de Bioenergia e Alimentos Ltda 
(71007); Brazil ian sugarcane juice-based ethanol with 
average production processes, with credit for electricity 
cogeneration and surplus export, and mechanization

Brazil Sugarcane  (018) Ethanol ETHS203L 40.74 ETHS203LR 43.32 8/13/2020 None Ethanol BP Biofuels (4427)

Central Itumbiara de 
Bioenergia e 
Alimentos Ltda 
(71007)

Brazil ian sugarcane juice-based 
ethanol with average production 
processes, with credit for electricity 
cogeneration and surplus export, and 
mechanization

None Retired

B005801 Tier 2 3.0

Fuel Producer: Generate Indiana RNG Holdings, LLC 
(9889); Facil ity Name: Generate Jasper Upgrader, LLC 
(71002); Renewable Natural Gas (RNG) produced from 
Dairy Manure at T&M Bos Dairy and upgraded to RNG at 
Generate Jasper Upgrader in Fair Oaks, Indiana; RNG 
pipelined to California for transportation use 
(Provisional)

Indiana Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B00580100 -167.04 12/31/2019 Application Package Bio-CNG Generate Indiana RNG 

Holdings, LLC (9889)

Generate Jasper 
Upgrader, LLC 
(71002)

Renewable Natural Gas (RNG) 
produced from Dairy Manure at T&M 
Bos Dairy and upgraded to RNG at 
Generate Jasper Upgrader in Fair Oaks, 
Indiana; RNG pipelined to California 
for transportation use (Provisional)

None Retired

B005802 Tier 2 3.0

Fuel Producer: Generate Indiana RNG Holdings, LLC 
(9889); Facil ity Name: Generate Jasper Upgrader, LLC 
(71002); Renewable Natural Gas (RNG) from Dairy 
Manure at T&M Herrema Dairy and upgraded to RNG at 
Generate Jasper Upgrader in Fair Oaks, Indiana; RNG 
pipelined to California (Provisional)

Indiana Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B00580200 -151.41 12/31/2019 Application Package Bio-CNG Generate Indiana RNG 

Holdings, LLC (9889)

Generate Jasper 
Upgrader, LLC 
(71002)

Renewable Natural Gas (RNG) from 
Dairy Manure at T&M Herrema Dairy 
and upgraded to RNG at Generate 
Jasper Upgrader in Fair Oaks, Indiana; 
RNG pipelined to California 
(Provisional)

None Retired

B005803 Tier 2 3.0

Fuel Producer: Generate Indiana RNG Holdings, LLC 
(9889); Facil ity Name: Generate Jasper Upgrader, LLC 
(71002); Renewable Natural Gas (RNG) from Dairy 
Manure at T&M Windy Ridge Dairy and upgraded to 
RNG at Generate Jasper Upgrader in Fair Oaks, Indiana; 
RNG pipelined to California for transportation use  
(Provisional)

Indiana Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B00580300 -257.78 12/31/2019 Application Package Bio-CNG Generate Indiana RNG 

Holdings, LLC (9889)

Generate Jasper 
Upgrader, LLC 
(71002)

Renewable Natural Gas (RNG) from 
Dairy Manure at T&M Windy Ridge 
Dairy and upgraded to RNG at 
Generate Jasper Upgrader in Fair Oaks, 
Indiana; RNG pipelined to California 
for transportation use  (Provisional)

None Retired

B006001 Tier 2 3.0

Fuel Producer: Generate Indiana RNG Holdings, LLC 
(9889); Facil ity Name: Generate Fair Oaks Upgrader, 
LLC (71001); Renewable Natural Gas (RNG) sourced 
from Dairy Manure of Fair Oak Farms and upgraded to 
RNG at Generate Fair Oaks Upgrader in Fair Oaks, 
Indiana; RNG pipelined to California (Provisional)

Indiana Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B00600100 -255.74 2/24/2020 Application Package Bio-CNG Generate Indiana RNG 

Holdings, LLC (9889)

Generate Fair Oaks 
Upgrader, LLC 
(71001)

Renewable Natural Gas (RNG) sourced 
from Dairy Manure of Fair Oak Farms 
and upgraded to RNG at Generate Fair 
Oaks Upgrader in Fair Oaks, Indiana; 
RNG pipelined to California 
(Provisional)

None Retired

T1N-1387 Tier 1 2.0

Fuel Producer: Crimson Renewable Energy LP (4814) 
Facil ity Name: Crimson Renewable Energy Bakersfield 
Biodiesel Plant (80174): Average California Sourced 
Corn Oil from Wet DGS of a Dry Mill Corn Ethanol Plant 
to Biodiesel Produced in California (Provisional)

Bakersfield, 
California

CA Corn Oil from 
Wet DGS Biodiesel None None BDC202 27.45 6/30/2016 None Biodiesel Crimson Renewable 

Energy LP (4814)

Crimson Renewable 
Energy Bakersfield 
Biodiesel Plant 
(80174)

Average California Sourced Corn Oil 
from Wet DGS of a Dry Mill Corn 
Ethanol Plant to Biodiesel Produced in 
California (Provisional)

None Retired

T1N-1388 Tier 1 2.0

Fuel Producer: Crimson Renewable Energy LP (4814) 
Facil ity Name: Crimson Renewable Energy Bakersfield 
Biodiesel Plant (80174): Average U.S. Sourced Corn Oil 
from Wet DGS of a Dry Mill Corn Ethanol Plant to 
Biodiesel Produced in California (Prov isional)

Bakersfield, 
California

U.S. Corn Oil from 
Wet DGS Biodiesel None None BDC203 28.48 6/30/2016 None Biodiesel Crimson Renewable 

Energy LP (4814)

Crimson Renewable 
Energy Bakersfield 
Biodiesel Plant 
(80174)

Average US Sourced Corn Oil from 
Wet DGS of a Dry Mill Corn Ethanol 
Plant to Biodiesel Produced in 
California (Provisional)

None Retired

T1N-1543 Tier 1 2.0

Fuel Producer: Crimson Renewable Energy LP (4814) 
Facil ity Name: Crimson Renewable Energy Bakersfield 
Biodiesel Plant (80174): Average Global Sourced Used 
Cooking Oil (energy required to render) to Biodiesel 
Produced in California (Prov isional)

Bakersfield, 
California

Global Used Cooking 
Oil Biodiesel None None BDU205 23.28 6/30/2016 None Biodiesel Crimson Renewable 

Energy LP (4814)

Crimson Renewable 
Energy Bakersfield 
Biodiesel Plant 
(80174)

Average Global Sourced Used Cooking 
Oil (energy required to render)to 
Biodiesel Produced in California 
(Provisional)

None Retired

T1N-1670 Tier 1 2.0

Fuel Producer: WM Renewable Energy, LLC (W978); 
Facil ity Name: Valley LFG, LLC (71137); Valley landfil l 
gas (PA) to pipeline-quality biomethane; delivered via 
pipeline; l iquefied to LNG in AZ

Pennsylvania Landfil l Gas Liquefied 
Natural Gas LNGLF226 66.92 LNGLF226R 70.36 9/22/2020 None Bio-LNG WM Renewable Energy, 

LLC (W978)
Valley LFG, LLC 
(71137)

Valley landfil l gas (PA) to pipeline-
quality biomethane; delivered via 
pipeline; l iquefied to LNG in AZ

None Retired

T1N-1671 Tier 1 2.0

Fuel Producer: WM Renewable Energy, LLC (W978); 
Facil ity Name: Valley LFG, LLC (71137); Valley landfil l 
gas (PA) to pipeline-quality biomethane; delivered via 
pipeline; l iquefied to LNG in AZ; re-gasified in CA.

Pennsylvania Landfil l Gas Compressed 
Natural Gas CNGLF266 69.47 CNGLF266R 72.91 9/22/2020 None Bio-CNG WM Renewable Energy, 

LLC (W978)
Valley LFG, LLC 
(71137)

Valley landfil l gas (PA) to pipeline-
quality biomethane; delivered via 
pipeline; l iquefied to LNG in AZ; re-
gasified in CA.

None Retired

T1N-1669 Tier 1 2.0

Fuel Producer: WM Renewable Energy, LLC (W978); 
Facil ity Name: Valley LFG, LLC (71137); Valley landfil l 
gas (PA) to pipeline-quality biomethane; delivered via 
pipeline to California CNG Stations

Pennsylvania Landfil l Gas Compressed 
Natural Gas CNGLF267 54.61 CNGLF267R 57.83 9/22/2020 None Bio-CNG WM Renewable Energy, 

LLC (W978)
Valley LFG, LLC 
(71137)

Valley landfil l gas (PA) to pipeline-
quality biomethane; delivered via 
pipeline to California CNG Stations

None Retired

A027101 Tier 1 3.0

Fuel Producer: Jaxon Energy, LLC (6454) ; Facil ity 
Name: Jaxon Energy, LLC (83608); Disti l led Corn Oil 
transported by truck to Renewable Diesel plant in 
Jackson, Missouri; Natural Gas and Electricity; 
Renewable Diesel transported by rail to California 
(Provisional)

Mississippi Disti l lers' Corn Oil  
(003)

Renewable 
Diesel (RND) None None RND003A02710100 78.60 10/2/2020 None Renewable Diesel Jaxon Energy, LLC 

(6454)
Jaxon Energy, LLC 
(83608)

Disti l led Corn Oil transported by truck 
to Renewable Diesel plant in Jackson, 
Missouri; Natural Gas and Electricity; 
Renewable Diesel transported by rail to 
California (Provisional)

None Retired

A026501 Tier 1 3.0

Fuel Producer: Glacial Lakes Corn Processors (4764); 
Facil ity Name: HUB CITY ENERGY LLC (70721); 
Midwest Corn, Dry Mill; Dry DGS and Modified DGS, 
Corn Oil and Syrup;  Natural Gas, Grid Electricity; Starch 
Ethanol produced in Aberdeen, South Dakota;  Ethanol 
transported by rail to California; Composite CI 
(Provisional)

South Dakota Corn (009) Ethanol (ETH) None None ETH009A02650100 73.16 10/9/2020 None Ethanol Glacial Lakes Corn 
Processors (4764)

HUB CITY ENERGY 
LLC (70721)

Midwest Corn, Dry Mill; Dry DGS and 
Modified DGS, Corn Oil and Syrup;  
Natural Gas, Grid Electricity; Starch 
Ethanol produced in Aberdeen, South 
Dakota;  Ethanol transported by rail to 
California; Composite CI (Provisional)

None Retired

A024701 Tier 1 3.0

Fuel Producer: CANTON RENEWABLES, LLC (5896) ; 
Facil ity Name: CANTON RENEWABLES, LLC (71041); 
Biomethane from Landfil l at 5011 Lil ley Rd. Canton, MI 
48188 upgrading at Canton Renewables, LLC, pipelined 
to California for compression to CNG

Michigan Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
None None CNG025A02470100 49.78 10/13/2020 None Bio-CNG

CANTON 
RENEWABLES, LLC 
(5896)

CANTON 
RENEWABLES, LLC 
(71041)

Biomethane from Landfil l at 5011 
Lil ley Rd. Canton, MI 48188 upgrading 
at Canton Renewables, LLC, pipelined 
to California for compression to CNG

None Retired

B007201 Tier 2 3.0

Fuel Producer: IOGEN D3 BIOFUEL PARTNERS II LLC 
(7180); Facil ity Name: WOF PNW Threemile Project 
(F00100); Renewable Natural Gas (RNG) from Dairy 
Manure at Columbia River Dairy and Six Mile Farms, 
upgraded in Boardman, Oregon; RNG pipelined to 
California for transportation use (Provisional)

Oregon Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B00720100 -188.78 9/30/2020 Application Package Bio-CNG

IOGEN D3 BIOFUEL 
PARTNERS II LLC 
(7180)

WOF PNW Threemile 
Project (F00100)

Renewable Natural Gas (RNG) from 
Dairy Manure at Columbia River Dairy 
and Six Mile Farms, upgraded in 
Boardman, Oregon; RNG pipelined to 
California for transportation use 
(Provisional)

None Retired

B007901 Tier 2 3.0

Fuel Producer: Kern Oil & Refining Co. (5038); Facil ity 
Name: Kern Oil & Refining Co. (80105); Rendered 
animal fat sourced from California and transported by 
truck; Renewable diesel produced from co-processing 
animal fat with fossil feedstock in a kerosene hydrotreater 
in Bakersfield, California and transported by truck for 
distribution (Provisional)

California Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B00790100 30.48 9/30/2020 Application Package Renewable Diesel Kern Oil & Refining Co. 

(5038)
Kern Oil & Refining 
Co. (80105)

Rendered animal fat sourced from 
California and transported by truck; 
Renewable diesel produced from co-
processing animal fat with fossil 
feedstock in a kerosene hydrotreater in 
Bakersfield, California and transported 
by truck for distribution (Provisional)

None Retired

B007902 Tier 2 3.0

Fuel Producer: Kern Oil & Refining Co. (5038); Facil ity 
Name: Kern Oil & Refining Co. (80105);  Renewable 
diesel produced from co-processing animal fat with fossil 
feedstock in a kerosene hydrotreater in Bakersfield, 
California and transported by truck for distribution 
(Provisional)

California Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B00790200 41.85 9/30/2020 Application Package Renewable Diesel Kern Oil & Refining Co. 

(5038)
Kern Oil & Refining 
Co. (80105)

Renewable diesel produced from co-
processing animal fat with fossil 
feedstock in a kerosene hydrotreater in 
Bakersfield, California and transported 
by truck for distribution (Provisional)

None Retired

B010901 Tier 2 3.0

Fuel Producer: Clean Energy (5481); Facil ity Name:  
Maple Leaf/Grotegut RNG Facility (F00167); Renewable 
Natural Gas (RNG) produced from Maple Leaf Dairy East 
and upgraded at Calumet – Maple Leaf/Grotegut RNG 
Facility, Newton, Wisconsin; RNG pipelined to California 
for transportation use (Provisional)

Wisconsin Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B01090100 -453.10 9/30/2020 Application Package Bio-CNG Clean Energy (5481) Maple Leaf/Grotegut 

RNG Facility (F00167)

Renewable Natural Gas (RNG) 
produced from Maple Leaf Dairy East 
and upgraded at Calumet – Maple 
Leaf/Grotegut RNG Facility, Newton, 
Wisconsin; RNG pipelined to California 
for transportation use (Provisional)

None Retired

B010902 Tier 2 3.0

Fuel Producer: Clean Energy (5481); Facil ity Name: 
Maple Leaf/Grotegut RNG Facility (F00167); Renewable 
Natural Gas (RNG) produced from Maple Leaf Dairy West 
and upgraded at Calumet – Maple Leaf/Grotegut RNG 
Facility, Newton, Wisconsin; RNG pipelined to California 
for transportation use (Provisional)

Wisconsin Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B01090200 -308.48 9/30/2020 Application Package Bio-CNG Clean Energy (5481) Maple Leaf/Grotegut 

RNG Facility (F00167)

Renewable Natural Gas (RNG) 
produced from Maple Leaf Dairy West 
and upgraded at Calumet – Maple 
Leaf/Grotegut RNG Facility, Newton, 
Wisconsin; RNG pipelined to California 
for transportation use (Provisional)

None Retired

B010903 Tier 2 3.0

Fuel Producer: Clean Energy (5481); Facil ity Name: 
Maple Leaf/Grotegut RNG Facility (F00167); Renewable 
Natural Gas (RNG) produced from Grotegut Dairy Farm 
and upgraded at Calumet – Maple Leaf/Grotegut RNG 
Facility, Newton, Wisconsin; RNG pipelined to California 
for transportation use (Provisional)

Wisconsin Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B01090300 -236.96 9/30/2020 Application Package Bio-CNG Clean Energy (5481) Maple Leaf/Grotegut 

RNG Facility (F00167)

Renewable Natural Gas (RNG) 
produced from Grotegut Dairy Farm 
and upgraded at Calumet – Maple 
Leaf/Grotegut RNG Facility, Newton, 
Wisconsin; RNG pipelined to California 
for transportation use (Provisional)

None Retired

B009601 Tier 2 3.0

Fuel Producer: Clean Energy (5481); Facil ity Name: 
Calumet - Dairy Dreams (F00127); Renewable Natural 
Gas (RNG) produced from Dairy Manure at Dairy Dreams 
Farm and upgraded at Calumet - Dairy Dreams  in 
Casco, Wisconsin; RNG pipelined to California for 
transportation use (Provisional)

Wisconsin Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B00960100 -532.74 9/30/2020 Application Package Bio-CNG Clean Energy (5481) Calumet - Dairy 

Dreams (F00127)

Renewable Natural Gas (RNG) 
produced from Dairy Manure at Dairy 
Dreams Farm and upgraded at 
Calumet - Dairy Dreams  in Casco, 
Wisconsin; RNG pipelined to California 
for transportation use (Provisional)

None Retired

B009701 Tier 2 3.0

Fuel Producer: Clean Energy (5481); Facil ity Name: 
Calumet - Ponderosa (F00128); Renewable Natural Gas 
(RNG) produced from Dairy Manure of Pagel’s Ponderosa 
Dairy Farm and upgraded at Calumet-Ponderosa, 
Kewaunee, Wisconsin; RNG pipelined to California for 
transportation use (Provisional)

Wisconsin Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B00970100 -372.20 9/30/2020 Application Package Bio-CNG Clean Energy (5481) Calumet - Ponderosa 

(F00128)

Renewable Natural Gas (RNG) 
produced from Dairy Manure of Pagel’s 
Ponderosa Dairy Farm and upgraded 
at Calumet-Ponderosa, Kewaunee, 
Wisconsin; RNG pipelined to California 
for transportation use (Provisional)

None Retired

B010801 Tier 2 3.0

Fuel Producer: AgPower Jerome, LLC (C1036); Facil ity 
Name: AgPower Jerome RNG Project (F00077); 
Renewable Natural Gas (RNG) produced from Dairy 
Manure at Double A Dairy and Double A Dairy #6 and 
upgraded at AgPower Jerome RNG in Jerome, Idaho; 
RNG pipelined to California for transportation use 
(Provisional)

Idaho Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B01080100 -230.13 9/30/2020 Application Package Bio-CNG AgPower Jerome, LLC 

(C1036)
AgPower Jerome RNG 
Project (F00077)

Renewable Natural Gas (RNG) 
produced from Dairy Manure at Double 
A Dairy and Double A Dairy #6 and 
upgraded at AgPower Jerome RNG in 
Jerome, Idaho; RNG pipelined to 
California for transportation use 
(Provisional)

None Retired

A024201 Tier 1 3.0

Fuel Producer: CERF SHELBY LLC (6228); Facil ity 
Name: CERF SHELBY LLC (71163); Biomethane from 
Landfil l at Mill ington, Tennessee upgrading at CERF 
Shelby LLC, pipelined to California for compression to 
CNG

Tennessee Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNGLF250 54.87 CNG025A02420100 47.53 10/29/2020 None Bio-CNG CERF SHELBY LLC 

(6228)
CERF SHELBY LLC 
(71163)

Biomethane from Landfil l at 
Mill ington, Tennessee upgrading at 
CERF Shelby LLC, pipelined to 
California for compression to CNG

None Retired

A024202 Tier 1 3.0

Fuel Producer: CERF SHELBY LLC (6228); Facil ity 
Name: CERF SHELBY LLC (71163); Biomethane from 
Landfil l at Mill ington, Tennessee upgrading at CERF 
Shelby LLC,  pipelined to Clean Energy Boron for 
l iquefaction to LNG; trucked to California LNG stations

Tennessee Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

None None LNG025A02420200 60.15 10/29/2020 None Bio-LNG CERF SHELBY LLC 
(6228)

CERF SHELBY LLC 
(71163)

Biomethane from Landfil l at 
Mill ington, Tennessee upgrading at 
CERF Shelby LLC,  pipelined to Clean 
Energy Boron for l iquefaction to LNG; 
trucked to California LNG stations

None Retired

A024203 Tier 1 3.0

Fuel Producer: CERF SHELBY LLC (6228); Facil ity 
Name: CERF SHELBY LLC (71163); Biomethane from 
Landfil l at Mill ington, Tennessee upgrading at CERF 
Shelby LLC,  pipelined to Clean Energy Boron for 
l iquefaction to LNG; trucked to California; regasified, 
and compressed to L-CNG

Tennessee Landfil l Gas (025)

Liquefied 
Compressed 
Natural Gas 

(LCN)

None None LCN025A02420300 63.24 10/29/2020 None Bio-CNG CERF SHELBY LLC 
(6228)

CERF SHELBY LLC 
(71163)

Biomethane from Landfil l at 
Mill ington, Tennessee upgrading at 
CERF Shelby LLC,  pipelined to Clean 
Energy Boron for l iquefaction to LNG; 
trucked to California; regasified, and 
compressed to L-CNG

None Retired

A027201 Tier 1 3.0

Fuel Producer: Husker Ag LLC (5078); Facil ity Name: 
Husker Ag LLC (70151); Midwest Corn, Dry Mill; Dry DGS 
and Modified DGS, Corn oil;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in Nebraska ;  
Ethanol transported by rail to California , Composite CI. 
(Provisional)

Nebraska Corn (009) Ethanol (ETH) ETHC295 74.03 ETH009A02720100 65.63 10/21/2020 None Ethanol Husker Ag LLC (5078) Husker Ag LLC 
(70151)

Midwest Corn, Dry Mill; Dry DGS and 
Modified DGS, Corn oil;  Natural Gas, 
Grid Electricity; Starch Ethanol 
produced in Nebraska ;  Ethanol 
transported by rail to California , 
Composite CI. (Provisional)

None Retired

A027202 Tier 1 3.0

Fuel Producer: Husker Ag LLC (5078); Facil ity Name: 
Husker Ag LLC (70151); Midwest Corn, Dry Mill;  Fiber 
ethanol produced from Edeniq Fiber Conversion 
Process;  Natural Gas, Grid Electricity; Fiber Ethanol 
produced in Nebraska;  Ethanol transported by rail to 
California (Provisional)

Nebraska Corn Fiber (012) Ethanol (ETH) None None ETH012A02720200 26.60 10/21/2020 None Ethanol - Cellulosic Husker Ag LLC (5078) Husker Ag LLC 
(70151)

Midwest Corn, Dry Mill;  Fiber ethanol 
produced from Edeniq Fiber 
Conversion Process;  Natural Gas, Grid 
Electricity; Fiber Ethanol produced in 
Nebraska;  Ethanol transported by rail 
to California (Provisional)

None Retired

A025901 Tier 1 3.0

Fuel Producer: Bioenergy Development Group LLC 
(3785); Facil ity Name: Bioenergy Development Group, 
LLC (80316); U.S sourced Corn Oil from DGS; Natural 
Gas and Grid Electricity; Biodiesel produced in 
Memphis, Tennessee and transported by rail to 
California (Provisional)

Tennessee Disti l lers' Corn Oil  
(003) Biodiesel (BIO) None None BIO003A02590100 36.62 11/6/2020 None Biodiesel Bioenergy Development 

Group LLC (3785)

Bioenergy 
Development Group, 
LLC (80316)

U.S sourced Corn Oil from DGS; 
Natural Gas and Grid Electricity; 
Biodiesel produced in Memphis, 
Tennessee and transported by rail to 
California (Provisional)

None Retired

A025902 Tier 1 3.0

Fuel Producer: Bioenergy Development Group LLC 
(3785); Facil ity Name: Bioenergy Development Group, 
LLC (80316); U.S sourced Soybean Oil; Natural Gas and 
Grid Electricity; Biodiesel produced in Memphis, 
Tennessee and transported by rail to California  
(Provisional)

Tennessee Soybean Oil (005) Biodiesel (BIO) None None BIO005A02590200 66.13 11/6/2020 None Biodiesel Bioenergy Development 
Group LLC (3785)

Bioenergy 
Development Group, 
LLC (80316)

U.S sourced Soybean Oil; Natural Gas 
and Grid Electricity; Biodiesel 
produced in Memphis, Tennessee and 
transported by rail to California  
(Provisional)

None Retired

A025903 Tier 1 3.0

Fuel Producer: Bioenergy Development Group LLC 
(3785); Facil ity Name: Bioenergy Development Group, 
LLC (80316); U.S sourced Rendered Tallow; Natural Gas 
and Grid Electricity; Biodiesel produced in Memphis, 
Tennessee and transported by rail to California 
(Provisional)

Tennessee Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) None None BIO002A02590300 41.88 11/6/2020 None Biodiesel Bioenergy Development 

Group LLC (3785)

Bioenergy 
Development Group, 
LLC (80316)

U.S sourced Rendered Tallow; Natural
Gas and Grid Electricity; Biodiesel 
produced in Memphis, Tennessee and 
transported by rail to California 
(Provisional)

None Retired

https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0100_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0059_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0089_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0098_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0058_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0058_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0058_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0060_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0072_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0079_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0079_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0109_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0109_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0109_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0096_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0097_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0108_cover.pdf


A024101 Tier 1 3.0

Fuel Producer: COMPLEXE ENVIRO CONNEXIONS 
LTEE (6282); Facil ity Name: Complexe Enviro 
Connexions (F00139); Biomethane from Landfil l at 
Quebec Canada, upgrading at Complexe Enviro 
Connexions Ltée, pipelined to California for compression 
to CNG (Provisional)

Canada Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
None None CNG025A02410100 29.92 11/12/2020 None Bio-CNG

COMPLEXE ENVIRO 
CONNEXIONS LTEE 
(6282)

Complexe Enviro 
Connexions (F00139)

Biomethane from Landfil l at Quebec 
Canada, upgrading at Complexe 
Enviro Connexions Ltée, pipelined to 
California for compression to CNG 
(Provisional)

None Retired

A024102 Tier 1 3.0

Fuel Producer: COMPLEXE ENVIRO CONNEXIONS 
LTEE (6282); Facil ity Name: Complexe Enviro 
Connexions (F00139); Biomethane from Landfil l at 
Quebec Canada, upgrading at Complexe Enviro 
Connexions Ltée, pipelined to Clean Energy Boron 
California for l iquefaction to LNG; trucked to LNG 
stations in California (Provisional)

Canada Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

None None LNG025A02410200 42.70 11/12/2020 None Bio-LNG
COMPLEXE ENVIRO 
CONNEXIONS LTEE 
(6282)

Complexe Enviro 
Connexions (F00139)

Biomethane from Landfil l at Quebec 
Canada, upgrading at Complexe 
Enviro Connexions Ltée, pipelined to 
Clean Energy Boron California for 
l iquefaction to LNG; trucked to LNG 
stations in California (Provisional)

None Retired

A024103 Tier 1 3.0

Fuel Producer: COMPLEXE ENVIRO CONNEXIONS 
LTEE (6282); Facil ity Name: Complexe Enviro 
Connexions (F00139); Biomethane from Landfil l at 
Quebec Canada, upgrading at Complexe Enviro 
Connexions Ltée, pipelined to Clean Energy Boron 
California for l iquefaction to LNG; trucked to LNG 
stations; regasified, and compressed to L-CNG 
(Provisional)

Canada Landfil l Gas (025)

Liquefied 
Compressed 
Natural Gas 

(LCN)

None None LCN025A02410300 45.78 11/12/2020 None Bio-CNG
COMPLEXE ENVIRO 
CONNEXIONS LTEE 
(6282)

Complexe Enviro 
Connexions (F00139)

Biomethane from Landfil l at Quebec 
Canada, upgrading at Complexe 
Enviro Connexions Ltée, pipelined to 
Clean Energy Boron California for 
l iquefaction to LNG; trucked to LNG 
stations; regasified, and compressed to 
L-CNG (Provisional)

None Retired

A024801 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: Valero Renewable Fuels LLC - Fort Dodge 
(70043); Starch Ethanol produced from Midwest corn, dry 
milled, produced with grid electricity and natural gas 
with DDGs, MDGS, and corn oil co-products

Iowa Corn (009) Ethanol (ETH) ETHC220 78.14 ETH009A02480100 70.62 11/18/2020 None Ethanol Valero Renewable Fuels 
(3201)

Valero Renewable 
Fuels LLC - Fort 
Dodge (70043)

Starch Ethanol produced from Midwest 
corn, dry milled, produced with grid 
electricity and natural gas with DDGs, 
MDGS, and corn oil co-products

None Retired

A024802 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: Valero Renewable Fuels LLC - Fort Dodge 
(70043); Midwest Corn, Dry Mill; Modified DGS, Corn oil 
and Syrup,  Natural Gas, Grid Electricity, Starch Ethanol 
produced in Fort Dodge, Iowa; Ethanol transported by 
rail to California 

Iowa Corn (009) Ethanol (ETH) ETHC220 78.14 ETH009A02480200 67.47 11/18/2020 None Ethanol Valero Renewable Fuels 
(3201)

Valero Renewable 
Fuels LLC - Fort 
Dodge (70043)

Midwest Corn, Dry Mill; Modified DGS, 
Corn oil and Syrup,  Natural Gas, Grid 
Electricity, Starch Ethanol produced in 
Fort Dodge, Iowa; Ethanol transported 
by rail to California 

None Retired

A025601 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: Aurora, South Dakota (70041); Midwest Corn, Dry 
Mill; Dry DGS, Corn oil and Syrup, Natural Gas, Grid 
Electricity; Starch Ethanol produced in Aurora, South 
Dakota; Ethanol transported by rail to California 

South Dakota Corn (009) Ethanol (ETH) ETHC262L 76.74     ETH009A02560100 71.32 11/18/2020 None Ethanol Valero Renewable Fuels 
(3201)

Aurora, South Dakota 
(70041)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup, Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Aurora, South Dakota; Ethanol 
transported by rail to California 

None Retired

A025602 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: Aurora, South Dakota (70041); Midwest Corn, Dry 
Mill; Modified DGS, Corn oil and Syrup,  Natural Gas, 
Grid Electricity, Starch Ethanol produced in Aurora, 
South Dakota; Ethanol transported by rail to California 

South Dakota Corn (009) Ethanol (ETH) ETHC262L 76.74 ETH009A02560200 68.05 11/18/2020 None Ethanol Valero Renewable Fuels 
(3201)

Aurora, South Dakota 
(70041)

Midwest Corn, Dry Mill; Modified DGS, 
Corn oil and Syrup,  Natural Gas, Grid 
Electricity, Starch Ethanol produced in 
Aurora, South Dakota; Ethanol 
transported by rail to California 

None Retired

A025401 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: Valero Renewable Fuels LLC - Albert City 
(70142); Midwest Corn, Dry Mill; Dry DGS, Corn oil and 
Syrup, Natural Gas, Grid Electricity; Starch Ethanol 
produced in Albert City, Iowa; Ethanol transported by rail 
to California; Composite CI

Iowa Corn (009) Ethanol (ETH) ETHC260L 78.62 ETH009A02540100 69.55 11/18/2020 None Ethanol Valero Renewable Fuels 
(3201)

Valero Renewable 
Fuels LLC - Albert City 
(70142)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup, Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Albert City, Iowa; Ethanol transported 
by rail to California; Composite CI

None Retired

A025402 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: Valero Renewable Fuels LLC - Albert City 
(70142); Midwest Corn, Dry Mill; Modified DGS, Corn oil 
and Syrup,  Natural Gas, Grid Electricity, Starch Ethanol 
produced in Albert City, Iowa; Ethanol transported by rail 
to California 

Iowa Corn (009) Ethanol (ETH) ETHC260L 78.62 ETH009A02540200 66.07 11/18/2020 None Ethanol Valero Renewable Fuels 
(3201)

Valero Renewable 
Fuels LLC - Albert City 
(70142)

Midwest Corn, Dry Mill; Modified DGS, 
Corn oil and Syrup,  Natural Gas, Grid 
Electricity, Starch Ethanol produced in 
Albert City, Iowa; Ethanol transported 
by rail to California 

None Retired

A024301 Tier 1 3.0

Fuel Producer: LES RENEWABLE NG LLC (6223); 
Facil ity Name: LES RENEWABLE NG LLC (71157); 
Biomethane from SWACO Landfil l in Grove City, Ohio, 
upgrading at LES Renewable NG LLC, pipelined to 
California for compression to CNG

Ohio Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
None None CNG025A02430100 60.40 11/19/2020 None Bio-CNG LES RENEWABLE NG 

LLC (6223)
LES RENEWABLE NG 
LLC (71157)

Biomethane from SWACO Landfil l in 
Grove City, Ohio, upgrading at LES 
Renewable NG LLC, pipelined to 
California for compression to CNG

None Retired

A028201 Tier 1 3.0

Fuel Producer: Seaboard Energy, LLC (formerly known 
as High Plains Bioenergy) (4846); Facil ity Name: 
Seaboard Energy Oklahoma, LLC (formerly known as 
High Plains Bioenergy) (82883); Rendered Animal Fat 
Oil transported by truck to biodiesel plant in Guymon, 
Oklahoma; biodiesel is then transferred to California By 
Rail (Provisional)

Oklahoma Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) BDT202 35.57 BIO002A02820100 27.02 11/20/2020 None Biodiesel

Seaboard Energy, LLC 
(formerly known as High 
Plains Bioenergy) (4846)

Seaboard Energy 
Oklahoma, LLC 
(formerly known as 
High Plains 
Bioenergy) (82883)

Rendered Animal Fat Oil transported 
by truck to biodiesel plant in Guymon, 
Oklahoma; biodiesel is then transferred 
to California By Rail (Provisional)

None Retired

B011401 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Air Products & Chemicals SMR Sacramento (F00069); 
Liquefied hydrogen from landfil l gas at Fresno, Texas; 
l iquid hydrogen production at Air Products & Chemicals 
Inc., Sacramento, California transported as liquid to H2 
stations in Northern California

California Landfil l Gas (025) Liquid Hydrogen 
(HYL) None None HYL025B01140100 109.68 11/25/2020 Application Package Hydrogen FirstElement Fuel (E426)

Air Products & 
Chemicals SMR 
Sacramento (F00069)

Liquefied hydrogen from landfil l gas at 
Fresno, Texas; l iquid hydrogen 
production at Air Products & Chemicals 
Inc., Sacramento, California 
transported as liquid to H2 stations in 
Northern California

None Retired

B011501 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426) ; Facil ity Name: 
Air Products and Chemicals SMR Wilmington. CA 
(F00068); Biomethane from BlueRidge landfil l, Texas, 
hydrogen produced at Air Products & Chemicals Inc., 
Wilmington, California transported as gaseous hydrogen 
to fueling stations in Southern California.

California Landfil l Gas (025) Gaseous 
Hydrogen (HYG) None None HYG025B01150100 73.14 11/25/2020 Application Package Hydrogen FirstElement Fuel (E426)

Air Products and 
Chemicals SMR 
Wilmington. CA 
(F00068)

Biomethane from BlueRidge landfil l, 
Texas, hydrogen produced at Air 
Products & Chemicals Inc., 
Wilmington, California transported as 
gaseous hydrogen to fueling stations in 
Southern California.

None Retired

B012801 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Air Products & Chemicals SMR Sacramento (F00069); 
Liquefied hydrogen from North American Natural Gas, 
produced at Air Products & Chemicals Inc., Sacramento, 
California transported as liquid hydrogen to l iquid 
fueling stations in California

California North American 
Fossil NG (031)

Liquid Hydrogen 
(HYL) None None HYL031B01280100 153.91 11/25/2020 Application Package Hydrogen FirstElement Fuel (E426)

Air Products & 
Chemicals SMR 
Sacramento (F00069)

Liquefied hydrogen from North 
American Natural Gas, produced at Air 
Products & Chemicals Inc., 
Sacramento, California transported as 
liquid hydrogen to l iquid fueling 
stations in California

None Retired

B010201 Tier 2 3.0

Fuel Producer: Tril l ium Transportation Fuels, LLC 
(T311); Facil ity Name: Greengasco, LLC (F00154); 
Renewable Natural Gas (RNG) produced from Dairy 
Manure at Westside Dairy and Eastside Dairy and 
upgraded at GreenGasco in Stratford, Texas; RNG 
pipelined to California for transportation use 
(Provisional)

Texas Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B01020100 -408.6 CNG026B01020101 -408.62 12/3/2020 Application Package Bio-CNG Tril l ium Transportation 

Fuels, LLC (T311)
Greengasco, LLC 
(F00154)

Renewable Natural Gas (RNG) 
produced from Dairy Manure at 
Westside Dairy and Eastside Dairy and 
upgraded at GreenGasco in Stratford, 
Texas; RNG pipelined to California for 
transportation use (Provisional)

None Retired

B010202 Tier 2 3.0

Fuel Producer: Tril l ium Transportation Fuels, LLC 
(T311); Facil ity Name: Greengasco, LLC (F00154); 
Renewable Natural Gas (RNG) produced from Dairy 
Manure at Exum Dairy and upgraded at GreenGasco in 
Stratford, Texas; RNG pipelined to California for 
transportation use (Provisional)

Texas Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B01020200 -289.76 12/3/2020 Application Package Bio-CNG Tril l ium Transportation 

Fuels, LLC (T311)
Greengasco, LLC 
(F00154)

Renewable Natural Gas (RNG) 
produced from Dairy Manure at Exum 
Dairy and upgraded at GreenGasco in 
Stratford, Texas; RNG pipelined to 
California for transportation use 
(Provisional)

None Retired

B010203 Tier 2 3.0

Fuel Producer: Tril l ium Transportation Fuels, LLC 
(T311); Facil ity Name: Greengasco, LLC (F00154); 
Renewable Natural Gas (RNG) produced from Dairy 
Manure at Etter Dairy and upgraded at GreenGasco in 
Stratford, Texas; RNG pipelined to California for 
transportation use (Provisional)

Texas Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B01020300 -308.74 12/3/2020 Application Package Bio-CNG Tril l ium Transportation 

Fuels, LLC (T311)
Greengasco, LLC 
(F00154)

Renewable Natural Gas (RNG) 
produced from Dairy Manure at Etter 
Dairy and upgraded at GreenGasco in 
Stratford, Texas; RNG pipelined to 
California for transportation use 
(Provisional)

None Retired

A024501 Tier 1 3.0

Fuel Producer: POET Biorefining - Ashton (4782); 
Facil ity Name: POET BIOREFINING - ASHTON (OTTER 
CREEK ETHANOL, LLC) (70032); Midwest Corn, Dry 
Mill; Dry DGS, Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Ashton, Iowa;  
Ethanol transported by rail to California (Provisional)

Iowa Corn (009) Ethanol (ETH) ETH009A00570100 76.25 ETH009A02450100 69.92 12/4/2020 None Ethanol POET Biorefining - 
Ashton (4782)

POET BIOREFINING - 
ASHTON (OTTER 
CREEK ETHANOL, 
LLC) (70032)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Ashton, Iowa;  Ethanol transported by 
rail to California (Provisional)

None Retired

A024502 Tier 1 3.0

Fuel Producer: POET Biorefining - Ashton (4782); 
Facil ity Name: POET BIOREFINING - ASHTON (OTTER 
CREEK ETHANOL, LLC) (70032); Midwest Corn, Dry 
Mill; Wet DGS, Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Ashton, Iowa;  
Ethanol transported by rail to California (Provisional)

Iowa Corn (009) Ethanol (ETH) ETH009A00570200 67.07 ETH009A02450200 62.54 12/4/2020 None Ethanol POET Biorefining - 
Ashton (4782)

POET BIOREFINING - 
ASHTON (OTTER 
CREEK ETHANOL, 
LLC) (70032)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Ashton, Iowa;  Ethanol transported by 
rail to California (Provisional)

None Retired

A024503 Tier 1 3.0

Fuel Producer: POET Biorefining - Ashton (4782); 
Facil ity Name: POET BIOREFINING - ASHTON (OTTER 
CREEK ETHANOL, LLC) (70032); Midwest Corn, Dry 
Mill; Fiber ethanol from BPX Fiber Conversion Process; 
Natural Gas, Grid Electricity; Fiber Ethanol produced in 
Ashton, Iowa;  Ethanol transported by rail to California 
(Provisional)

Iowa Corn Fiber (012) Ethanol (ETH) ETH012A00570300 28.39 ETH012A02450300 22.56 12/4/2020 None Ethanol - Cellulosic POET Biorefining - 
Ashton (4782)

POET BIOREFINING - 
ASHTON (OTTER 
CREEK ETHANOL, 
LLC) (70032)

Midwest Corn, Dry Mill; Fiber ethanol 
from BPX Fiber Conversion Process; 
Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Ashton, Iowa;  
Ethanol transported by rail to 
California (Provisional)

None Retired

A025501 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: Albion (702830); Midwest Corn, Dry Mill; Dry 
DGS, Corn oil and Syrup; Natural Gas, Grid Electricity; 
Starch Ethanol produced in Albion, Nebraska; Ethanol 
transported by rail to California

Nebraska Corn (009) Ethanol (ETH) ETHC106 86.49 ETH009A02550100 71.02 12/3/2020 None Ethanol Valero Renewable Fuels 
(3201) Albion (702830)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Albion, Nebraska; Ethanol transported 
by rail to California

None Retired

A025502 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: Albion (702830); Midwest Corn, Dry Mill; 
Modified DGS, Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Albion, Nebraska; 
Ethanol transported by rail to California

Nebraska Corn (009) Ethanol (ETH) ETHC107 82.37 ETH009A02550200 67.05 12/3/2020 None Ethanol Valero Renewable Fuels 
(3201) Albion (702830)

Midwest Corn, Dry Mill; Modified DGS, 
Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Albion, Nebraska; Ethanol transported 
by rail to California

None Retired

A029701 Tier 1 3.0

Fuel Producer: RENEWABLE POWER PRODUCERS, 
LLC (6504); Facil ity Name: RENEWABLE POWER 
PRODUCERS, LLC (71289); Biomethane from Landfil l at 
Lawrence, Kansas, pipelined to Clean Energy Boron, 
California for l iquefaction to LNG; trucked to California 
LNG stations (Provisional)

Kansas Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

None None LNG025A02970101 58.34 12/15/2020 None Bio-LNG
RENEWABLE POWER 
PRODUCERS, LLC 
(6504)

RENEWABLE POWER 
PRODUCERS, LLC 
(71289)

Biomethane from Landfil l at Lawrence, 
Kansas, pipelined to Clean Energy 
Boron, California for l iquefaction to 
LNG; trucked to California LNG stations 
(Provisional)

None Retired

A029702 Tier 1 3.0

Fuel Producer: RENEWABLE POWER PRODUCERS, 
LLC (6504); Facil ity Name: RENEWABLE POWER 
PRODUCERS, LLC (71289); Biomethane from Landfil l at 
Lawrence, Kansas, pipelined to Clean Energy Boron, 
California for l iquefaction to LNG; trucked to California; 
regasified, and compressed to L-CNG (Provisional)

Kansas Landfil l Gas (025)

Liquefied 
Compressed 
Natural Gas 

(LCN)

None None LCN025A02970200 61.43 12/15/2020 None Bio-CNG
RENEWABLE POWER 
PRODUCERS, LLC 
(6504)

RENEWABLE POWER 
PRODUCERS, LLC 
(71289)

Biomethane from Landfil l at Lawrence, 
Kansas, pipelined to Clean Energy 
Boron, California for l iquefaction to 
LNG; trucked to California; regasified, 
and compressed to L-CNG (Provisional)

None Retired

B011901 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Renewable jet 
fuel produced from animal fat; natural gas, grid 
electricity and hydrogen; renewable jet fuel produced in 
California (Provisional)

California Tallow (animal and 
poultry fat) (002)

Alternative Jet 
Fuel (AJF) None None AJF002B01190100 19.51 12/18/2020 Application Package Alternative Jet Fuel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Renewable jet fuel produced from 
animal fat; natural gas, grid electricity 
and hydrogen; renewable jet fuel 
produced in California (Provisional)

None Retired

B011902 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Renewable 
diesel produced from animal fat; natural gas, grid 
electricity and hydrogen; renewable diesel produced in 
California (Provisional)

California Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B01190200 19.51 12/18/2020 Application Package Renewable Diesel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Renewable diesel produced from 
animal fat; natural gas, grid electricity 
and hydrogen; renewable diesel 
produced in California (Provisional)

None Retired

B011903 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Renewable 
naphtha produced from animal fat; natural gas, grid 
electricity and hydrogen; renewable naphtha produced 
in California (Provisional)

California Tallow (animal and 
poultry fat) (002)

Renewable 
Naphtha (RNT) None None RNT002B01190300 19.51 12/18/2020 Application Package Renewable Naphtha AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Renewable naphtha produced from 
animal fat; natural gas, grid electricity 
and hydrogen; renewable naphtha 
produced in California (Provisional)

None Retired

B008002 Tier 2 3.0

Fuel Producer: Bridge To Renewables, Benefit LLC 
(C1006); Facil ity Name: Blake's Landing Farms (F00019); 
Low-CI electricity from dairy manure and creamery 
wastewater biogas using reciprocating engine at Blake’s 
Landing Farm in Marshall, California and for use as 
transportation fuel in California; Composite CI 
(Provisional)

California Other Organic Waste 
(029) Electricity (ELC) None None ELC029B00800200 -233.49 12/31/2020 Application Package Electricity Bridge To Renewables, 

Benefit LLC (C1006)
Blake's Landing Farms 
(F00019)

Low-CI electricity from dairy manure 
and creamery wastewater biogas using 
reciprocating engine at Blake’s 
Landing Farm in Marshall, California 
and for use as transportation fuel in 
California; Composite CI (Provisional)

None Retired

B009901 Tier 2 3.0

Fuel Producer: PureField Ingredients LLC (7241); 
Facil ity Name: PureField Ingredients LLC (70302); 
Midwest Corn Ethanol, Dry Mill, Dry DGS, NG, electricity; 
Ethanol transported to CA by rail

Kansas Corn (009) Ethanol (ETH) ETHC282 80.85 ETH009B00990101 74.02 12/31/2020 Application Package Ethanol PureField Ingredients 
LLC (7241)

PureField Ingredients 
LLC (70302)

Midwest Corn Ethanol, Dry Mill, Dry 
DGS, NG, electricity; Ethanol 
transported to CA by rail

None Retired

B009902 Tier 2 3.0

Fuel Producer: PureField Ingredients LLC (7241); 
Facil ity Name: PureField Ingredients LLC (70302); 
Midwest Corn Ethanol, Dry Mill, Wet DGS, NG, 
electricity; Ethanol transported to CA by rail

Kansas Corn (009) Ethanol (ETH) ETHC281 72.32 ETH009B00990200 63.64 12/31/2020 Application Package Ethanol PureField Ingredients 
LLC (7241)

PureField Ingredients 
LLC (70302)

Midwest Corn Ethanol, Dry Mill, Wet 
DGS, NG, electricity; Ethanol 
transported to CA by rail

None Retired

B009903 Tier 2 3.0

Fuel Producer: PureField Ingredients LLC (7241); 
Facil ity Name: PureField Ingredients LLC (70302); US-
sourced Grain Sorghum Ethanol, Dry Mill, Dry DGS, NG, 
electricity; Ethanol transported to CA by rail

Kansas Grain Sorghum (010) Ethanol (ETH) ETHG217 88.90 ETH010B00990300 77.27 12/31/2020 Application Package Ethanol PureField Ingredients 
LLC (7241)

PureField Ingredients 
LLC (70302)

US-sourced Grain Sorghum Ethanol, 
Dry Mill, Dry DGS, NG, electricity; 
Ethanol transported to CA by rail

None Retired

B009904 Tier 2 3.0

Fuel Producer: PureField Ingredients LLC (7241); 
Facil ity Name: PureField Ingredients LLC (70302); US-
sourced Grain Sorghum Ethanol, Dry Mill, Wet DGS, NG, 
electricity; Ethanol transported to CA by rail

Kansas Grain Sorghum (010) Ethanol (ETH) ETHG216 80.38 ETH010B00990400 66.90 12/31/2020 Application Package Ethanol PureField Ingredients 
LLC (7241)

PureField Ingredients 
LLC (70302)

US-sourced Grain Sorghum Ethanol, 
Dry Mill, Wet DGS, NG, electricity; 
Ethanol transported to CA by rail

None Retired

B009905 Tier 2 3.0

Fuel Producer: PureField Ingredients LLC (7241); 
Facil ity Name: PureField Ingredients LLC (70302); 
Ethanol produced from Dry Mill, Wheat Starch Slurry, Dry 
DGS, NG, electricity; Ethanol transported to CA by rail

Kansas Wheat Starch Slurry 
(014) Ethanol (ETH) ETHWSS201 53.73 ETH014B00990500 52.76 12/31/2020 Application Package Ethanol PureField Ingredients 

LLC (7241)
PureField Ingredients 
LLC (70302)

Ethanol produced from Dry Mill, Wheat 
Starch Slurry, Dry DGS, NG, electricity; 
Ethanol transported to CA by rail

None Retired

B009906 Tier 2 3.0

Fuel Producer: PureField Ingredients LLC (7241); 
Facil ity Name: PureField Ingredients LLC (70302); 
Ethanol produced from Dry Mill, Wheat Starch Slurry, 
Wet DGS, NG, electricity; Ethanol transported to CA by 
rail

Kansas Wheat Starch Slurry 
(014) Ethanol (ETH) ETHWSS200 45.2 ETH014B00990600 47.78 12/31/2020 Application Package Ethanol PureField Ingredients 

LLC (7241)
PureField Ingredients 
LLC (70302)

Ethanol produced from Dry Mill, Wheat 
Starch Slurry, Wet DGS, NG, electricity; 
Ethanol transported to CA by rail

None Retired

A024601 Tier 1 3.0

Fuel Producer: POET BIOREFINING - MARION (MARION 
ETHANOL, LLC) (7525); Facil ity Name: POET 
BIOREFINING - MARION (MARION ETHANOL, LLC) 
(70327); Midwest Corn, Dry Mill; Dry DGS, Corn Oil and 
Syrup; Natural Gas, Grid Electricity; Starch Ethanol 
produced in Marion, Ohio;  Ethanol transported by rail to 
California (Provisional)

Ohio Corn (009) Ethanol (ETH) None None ETH009A02460100 77.21 12/29/2020 None Ethanol
POET BIOREFINING - 
MARION (MARION 
ETHANOL, LLC) (7525)

POET BIOREFINING - 
MARION (MARION 
ETHANOL, LLC) 
(70327)

Midwest Corn, Dry Mill; Dry DGS, Corn 
Oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Marion, Ohio;  Ethanol transported by 
rail to California (Provisional)

None Retired

A024602 Tier 1 3.0

Fuel Producer: POET BIOREFINING - MARION (MARION 
ETHANOL, LLC) (7525) ; Facil ity Name: POET 
BIOREFINING - MARION (MARION ETHANOL, LLC) 
(70327); Midwest Corn, Dry Mill; Wet DGS, Corn Oil and 
Syrup; Natural Gas, Grid Electricity; Starch Ethanol 
produced in Marion, Ohio;  Ethanol transported by rail to 
California (Provisional)

Ohio Corn (009) Ethanol (ETH) None None ETH009A02460200 69.47 12/29/2020 None Ethanol
POET BIOREFINING - 
MARION (MARION 
ETHANOL, LLC) (7525)

POET BIOREFINING - 
MARION (MARION 
ETHANOL, LLC) 
(70327)

Midwest Corn, Dry Mill; Wet DGS, Corn 
Oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Marion, Ohio;  Ethanol transported by 
rail to California (Provisional)

None Retired

A024603 Tier 1 3.0

Fuel Producer: POET BIOREFINING - MARION (MARION 
ETHANOL, LLC) (7525) ; Facil ity Name: POET 
BIOREFINING - MARION (MARION ETHANOL, LLC) 
(70327); Midwest Corn, Dry Mill;  Fiber ethanol from BPX 
Fiber Conversion Process;  Natural Gas, Grid Electricity; 
Starch Ethanol produced in Marion, Ohio;  Ethanol 
transported by rail to California (Provisional)

Ohio Corn Fiber (012) Ethanol (ETH) None None ETH012A02460300 29.41 12/29/2020 None Ethanol - Cellulosic
POET BIOREFINING - 
MARION (MARION 
ETHANOL, LLC) (7525)

POET BIOREFINING - 
MARION (MARION 
ETHANOL, LLC) 
(70327)

Midwest Corn, Dry Mill;  Fiber ethanol 
from BPX Fiber Conversion Process;  
Natural Gas, Grid Electricity; Starch 
Ethanol produced in Marion, Ohio;  
Ethanol transported by rail to 
California (Provisional)

None Retired

B012701 Tier 2 3.0

Fuel Producer: Calgren Dairy Fuels, LLC (C1007); 
Facil ity Name: Calgren Dairy Fuels, LLC (F00029); 
Renewable Natural Gas (RNG) produced from Dairy 
Manure at K&M Visser and upgraded at Calgren Dairy 
Fuels in Pixley, California; RNG pipelined to California 
for transportation use (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B01270100 -417.35 12/31/2020 Application Package Bio-CNG Calgren Dairy Fuels, LLC 

(C1007)
Calgren Dairy Fuels, 
LLC (F00029)

Renewable Natural Gas (RNG) 
produced from Dairy Manure at K&M 
Visser and upgraded at Calgren Dairy 
Fuels in Pixley, California; RNG 
pipelined to California for 
transportation use (Provisional)

None Retired

B012702 Tier 2 3.0

Fuel Producer: Calgren Dairy Fuels, LLC (C1007) ; 
Facil ity Name: Calgren Dairy Fuels, LLC (F00029); 
Renewable Natural Gas (RNG) produced from Dairy 
Manure at Riverview Dairy and upgraded at Calgren 
Dairy Fuels in Pixley, California; RNG pipelined to 
California for transportation use (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B01270200 -417.27 12/31/2020 Application Package Bio-CNG Calgren Dairy Fuels, LLC 

(C1007)
Calgren Dairy Fuels, 
LLC (F00029)

Renewable Natural Gas (RNG) 
produced from Dairy Manure at 
Riverview Dairy and upgraded at 
Calgren Dairy Fuels in Pixley, 
California; RNG pipelined to California 
for transportation use (Provisional)

None Retired

B012703 Tier 2 3.0

Fuel Producer: Calgren Dairy Fuels, LLC (C1007); 
Facil ity Name: Calgren Dairy Fuels, LLC (F00029); 
Renewable Natural Gas (RNG) produced from Dairy 
Manure at Little Rock and Blue Moon Dairy and 
upgraded at Calgren Dairy fuels in Pixley, California; 
RNG pipelined to California for transportation use 
(Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B01270300 -418.90 12/31/2020 Application Package Bio-CNG Calgren Dairy Fuels, LLC 

(C1007)
Calgren Dairy Fuels, 
LLC (F00029)

Renewable Natural Gas (RNG) 
produced from Dairy Manure at Little 
Rock and Blue Moon Dairy and 
upgraded at Calgren Dairy fuels in 
Pixley, California; RNG pipelined to 
California for transportation use 
(Provisional)

None Retired

B012704 Tier 2 3.0

Fuel Producer: Calgren Dairy Fuels, LLC (C1007); 
Facil ity Name: Calgren Dairy Fuels, LLC (F00029); 
Renewable Natural Gas (RNG) produced from Dairy 
Manure at 4K Dairy and upgraded at Calgren Dairy Fuels 
in Pixley, California; RNG pipelined to California for 
transportation use (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B01270400 -392.44 12/31/2020 Application Package Bio-CNG Calgren Dairy Fuels, LLC 

(C1007)
Calgren Dairy Fuels, 
LLC (F00029)

Renewable Natural Gas (RNG) 
produced from Dairy Manure at 4K 
Dairy and upgraded at Calgren Dairy 
Fuels in Pixley, California; RNG 
pipelined to California for 
transportation use (Provisional)

None Retired

B014501 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Air Products and Chemicals SMR Wilmington. CA 
(F00068); Biomethane from dairy manure at Digester #3, 
Fair Oaks Upgrader, Indiana to gaseous hydrogen 
production at Air Products & Chemicals Inc., Wilmington, 
California transported as gaseous hydrogen to hydrogen 
stations in California

California Dairy Manure (026) Gaseous 
Hydrogen (HYG) None None HYG026B01450100 -287.07 12/31/2020 Application Package Hydrogen FirstElement Fuel (E426)

Air Products and 
Chemicals SMR 
Wilmington. CA 
(F00068)

Biomethane from dairy manure at 
Digester #3, Fair Oaks Upgrader, 
Indiana to gaseous hydrogen 
production at Air Products & Chemicals 
Inc., Wilmington, California transported 
as gaseous hydrogen to hydrogen 
stations in California

None Retired

B014502 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Air Products and Chemicals SMR Wilmington. CA 
(F00068); Biomethane from dairy manure at Windy 
Ridge Digester, Jasper Upgrader, Indiana to gaseous 
hydrogen production at Air Products & Chemicals Inc., 
Wilmington, California transported as gaseous hydrogen 
to hydrogen stations in California

California Dairy Manure (026) Gaseous 
Hydrogen (HYG) None None HYG026B01450200 -216.05 12/31/2020 Application Package Hydrogen FirstElement Fuel (E426)

Air Products and 
Chemicals SMR 
Wilmington. CA 
(F00068)

Biomethane from dairy manure at 
Windy Ridge Digester, Jasper 
Upgrader, Indiana to gaseous 
hydrogen production at Air Products & 
Chemicals Inc., Wilmington, California 
transported as gaseous hydrogen to 
hydrogen stations in California

None Retired

B014601 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Air Products & Chemicals SMR Sacramento (F00069); 
Biomethane from landfil l gas at Fresno, Texas to Liquid 
hydrogen produced at Air Products & Chemicals Inc., 
Sacramento, California; transported as liquid hydrogen 
to a transfil l Station in Santa Clara, California; and 
transported as gaseous hydrogen to fueling stations in 
California

California Landfil l Gas (025) Liquid Hydrogen 
(HYL) None None HYL025B01460100 120.04 12/31/2020 Application Package Hydrogen FirstElement Fuel (E426)

Air Products & 
Chemicals SMR 
Sacramento (F00069)

Biomethane from landfil l gas at 
Fresno, Texas to Liquid hydrogen 
produced at Air Products & Chemicals 
Inc., Sacramento, California; 
transported as liquid hydrogen to a 
transfil l Station in Santa Clara, 
California; and transported as gaseous 
hydrogen to fueling stations in 
California

None Retired

B014602 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Air Products & Chemicals SMR Sacramento (F00069); 
North American Natural Gas to Liquid hydrogen 
produced at Air Products & Chemicals Inc., Sacramento, 
California; transported as liquid hydrogen to a transfil l 
Station in Santa Clara, California and transported as 
gaseous hydrogen to fueling stations in California

California North American 
Fossil NG (031)

Liquid Hydrogen 
(HYL) None None HYL031B01460200 164.27 12/31/2020 Application Package Hydrogen FirstElement Fuel (E426)

Air Products & 
Chemicals SMR 
Sacramento (F00069)

North American Natural Gas to Liquid 
hydrogen produced at Air Products & 
Chemicals Inc., Sacramento, 
California; transported as liquid 
hydrogen to a transfil l Station in Santa 
Clara, California and transported as 
gaseous hydrogen to fueling stations in 
California

None Retired

B016401 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Air Products & Chemicals SMR Sacramento (F00069); 
Biomethane from dairy manure at Digester #3, Fair Oaks 
Upgrader, Indiana to l iquid hydrogen production at Air 
Products & Chemicals Inc., Sacramento, California 
transported as liquid to hydrogen stations in California

California Dairy Manure (026) Liquid Hydrogen 
(HYL) None None HYL026B01640100 -251.36 12/31/2020 Application Package Hydrogen FirstElement Fuel (E426)

Air Products & 
Chemicals SMR 
Sacramento (F00069)

Biomethane from dairy manure at 
Digester #3, Fair Oaks Upgrader, 
Indiana to l iquid hydrogen production 
at Air Products & Chemicals Inc., 
Sacramento, California transported as 
liquid to hydrogen stations in 
California

None Retired

B016402 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Air Products & Chemicals SMR Sacramento (F00069); 
Biomethane from dairy manure at Digester #3, Fair Oaks 
Upgrader, Indiana to l iquid hydrogen production at Air 
Products & Chemicals Inc., Sacramento, California; 
transported as liquid to a transfil l station in Santa Clara, 
California; gasified and compressed and transported as 
gaseous hydrogen to fueling stations in California

California Dairy Manure (026) Gaseous 
Hydrogen (HYG) None None HYG026B01640200 -241.00 12/31/2020 Application Package Hydrogen FirstElement Fuel (E426)

Air Products & 
Chemicals SMR 
Sacramento (F00069)

Biomethane from dairy manure at 
Digester #3, Fair Oaks Upgrader, 
Indiana to l iquid hydrogen production 
at Air Products & Chemicals Inc., 
Sacramento, California; transported as 
liquid to a transfil l station in Santa 
Clara, California; gasified and 
compressed and transported as 
gaseous hydrogen to fueling stations in 

None Retired

B016403 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Air Products & Chemicals SMR Sacramento (F00069); 
Biomethane from dairy manure at Windy Ridge Digester, 
Jasper Upgrader, Indiana; l iquid hydrogen produced at 
Air Products & Chemicals Inc., Sacramento, California, 
transported to hydrogen stations in California

California Dairy Manure (026) Liquid Hydrogen 
(HYL) None None HYL026B01640300 -179.71 12/31/2020 Application Package Hydrogen FirstElement Fuel (E426)

Air Products & 
Chemicals SMR 
Sacramento (F00069)

Biomethane from dairy manure at 
Windy Ridge Digester, Jasper 
Upgrader, Indiana; l iquid hydrogen 
produced at Air Products & Chemicals 
Inc., Sacramento, California, 
transported to hydrogen stations in 
California

None Retired

B016404 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Air Products & Chemicals SMR Sacramento (F00069); 
Biomethane from dairy manure at Windy Ridge Digester, 
Jasper Upgrader, Indiana to l iquid hydrogen production 
at Air Products & Chemicals Inc., Sacramento, 
California; transported as liquid to a transfil l station in 
Santa Clara, California; gasified and compressed and 
transported as gaseous hydrogen to fueling stations in 
California

California Dairy Manure (026) Gaseous 
Hydrogen (HYG) None None HYG026B01640400 -169.35 12/31/2020 Application Package Hydrogen FirstElement Fuel (E426)

Air Products & 
Chemicals SMR 
Sacramento (F00069)

Biomethane from dairy manure at 
Windy Ridge Digester, Jasper 
Upgrader, Indiana to l iquid hydrogen 
production at Air Products & Chemicals 
Inc., Sacramento, California; 
transported as liquid to a transfil l 
station in Santa Clara, California; 
gasified and compressed and 
transported as gaseous hydrogen to 

   

None Retired

B010201 Tier 2 3.0

Fuel Producer: Tril l ium Transportation Fuels, LLC 
(T311); Facil ity Name: Greengasco, LLC (F00154); 
Renewable Natural Gas (RNG) produced from Dairy 
Manure at Westside Dairy and Eastside Dairy and 
upgraded at GreenGasco in Stratford, Texas; RNG 
pipelined to California for transportation use 
(Provisional)

Texas Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B01020100 -408.60 CNG026B01020101 -408.62 12/3/2020 Application Package Bio-CNG Tril l ium Transportation 

Fuels, LLC (T311)
Greengasco, LLC 
(F00154)

Renewable Natural Gas (RNG) 
produced from Dairy Manure at 
Westside Dairy and Eastside Dairy and 
upgraded at GreenGasco in Stratford, 
Texas; RNG pipelined to California for 
transportation use (Provisional)

None Retired

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0114_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0115_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0128_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0102_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0102_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0102_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0119_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0119_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0119_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0080_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0099_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0099_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0099_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0099_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0099_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0099_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0098_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0098_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0127_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0127_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0127_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0127_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0145_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0145_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0146_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0146_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0164_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0164_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0164_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0164_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0102_cover.pdf


A027401 Tier 1 3.0

Fuel Producer: U.S. Venture, Inc. (5504) ; Facil ity Name: 
Renovar Arlington, LTD RNG Project (70501); Digester 
Gas generated at the Village Creek Water Reclamation 
Facil ity, Euless, Texas; upgraded to pipeline-quality 
biomethane in Texas; delivered via pipeline to CNG 
stations in California (Provisional)

Texas Wastewater Sludge 
(030)

Compressed 
Natural Gas 

(CNG)
None None CNG030A02740100 38.37 3/1/2021 None Bio-CNG U.S. Venture, Inc. (5504)

Renovar Arlington, 
LTD RNG Project 
(70501)

Digester Gas generated at the Vil lage 
Creek Water Reclamation Facil ity, 
Euless, Texas; upgraded to pipeline-
quality biomethane in Texas; 
delivered via pipeline to CNG stations 
in California (Provisional)

None Retired

A033001 Tier 1 3.0

Fuel Producer: KAAPA Ethanol Holdings LLC (4805); 
Facil ity Name: KAPPA Ethanol Ravenna LLC; Midwest 
Corn, Dry Mill; Dry DGS, Corn oil and Syrup;  Natural 
Gas, Grid Electricity; Starch Ethanol produced in 
Ravena, Nebraska; Ethanol transported by rail to 
California. (Provisional)

Nebraska Corn (009) Ethanol (ETH) ETH009A00990100 73.79 ETH009A03300100 73.75 3/1/2021 None Ethanol KAAPA Ethanol 
Holdings LLC (4805)

KAPPA Ethanol 
Ravenna LLC

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Ravena, Nebraska; Ethanol transported 
by rail to California. (Provisional)

None Retired

A027901 Tier 1 3.0

Fuel Producer: FutureFuel Chemical Company (4664); 
Facil ity Name: FutureFuel Chemical Company (82612); 
Midwest Corn Oil transported by truck and rail to 
biodiesel plant in Batesvil le, Arkansas; Biodiesel 
transported by rail to California (Provisional)

Arkansas Disti l lers' Corn Oil  
(003) Biodiesel (BIO) BDC210 38.75 BIO003A02790100 33.97 3/9/2021 None Biodiesel FutureFuel Chemical 

Company (4664)
FutureFuel Chemical 
Company (82612)

Midwest Corn Oil transported by truck 
and rail to biodiesel plant in 
Batesvil le, Arkansas; Biodiesel 
transported by rail to California 
(Provisional)

None Retired

A027902 Tier 1 3.0

Fuel Producer: FutureFuel Chemical Company (4664); 
Facil ity Name: FutureFuel Chemical Company (82612); 
US-sourced Used Cooking Oil transported by truck to 
biodiesel plant in Batesvil le, Arkansas; Biodiesel 
transported by rail to California (Provisional)

Arkansas
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BDU207L 24.36 BIO001A02790200 27.05 3/9/2021 None Biodiesel FutureFuel Chemical 
Company (4664)

FutureFuel Chemical 
Company (82612)

US-sourced Used Cooking Oil 
transported by truck to biodiesel plant 
in Batesvil le, Arkansas; Biodiesel 
transported by rail to California 
(Provisional)

None Retired

A029801 Tier 1 3.0

Fuel Producer: PUGET SOUND ENERGY (6055); Facil ity 
Name: CEDAR HILLS LANDFILL RECOVERY GAS 
PROJECT (71109); Biomethane from Cedar Hills 
Landfil l at Maple Valley, Washington upgrading at 
Puget Sound Energy, pipelined to California for 
compression to CNG (Provisional)

Washington Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
LNGLF206LR 40.21 CNG025A02980100 28.24 3/12/2021 None Bio-CNG PUGET SOUND 

ENERGY (6055)

CEDAR HILLS 
LANDFILL 
RECOVERY GAS 
PROJECT (71109)

Biomethane from Cedar Hills Landfil l 
at Maple Valley, Washington 
upgrading at Puget Sound Energy, 
pipelined to California for compression 
to CNG (Provisional)

None Retired

A029802 Tier 1 3.0

Fuel Producer: PUGET SOUND ENERGY (6055); Facil ity 
Name: CEDAR HILLS LANDFILL RECOVERY GAS 
PROJECT (71109); Biomethane from Cedar Hills 
Landfil l at Maple Valley, Washington upgrading at 
Puget Sound Energy, pipelined to Clean Energy Boron, 
California for l iquefaction to LNG; trucked to California 
LNG stations (Provisional)

Washington Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

LNGLF206LR 40.21 LNG025A02980200 41.09 3/12/2021 None Bio-LNG PUGET SOUND 
ENERGY (6055)

CEDAR HILLS 
LANDFILL 
RECOVERY GAS 
PROJECT (71109)

Biomethane from Cedar Hills Landfil l 
at Maple Valley, Washington 
upgrading at Puget Sound Energy, 
pipelined to Clean Energy Boron, 
California for l iquefaction to LNG; 
trucked to California LNG stations 
(Provisional)

None Retired

A029803 Tier 1 3.0

Fuel Producer: PUGET SOUND ENERGY (6055); Facil ity 
Name: CEDAR HILLS LANDFILL RECOVERY GAS 
PROJECT (71109); Biomethane from Cedar Hills 
Landfil l at Maple Valley, Washington upgrading at 
Puget Sound Energy, pipelined to Clean Energy Boron, 
California for l iquefaction to LNG; trucked to California; 
regasified, and compressed to L-CNG (Provisional)

Washington Landfil l Gas (025)

Liquefied 
Compressed 
Natural Gas 

(LCN)

CNGLF229LR 42.78 LCN025A02980300 44.18 3/12/2021 None Bio-CNG PUGET SOUND 
ENERGY (6055)

CEDAR HILLS 
LANDFILL 
RECOVERY GAS 
PROJECT (71109)

Biomethane from Cedar Hills Landfil l 
at Maple Valley, Washington 
upgrading at Puget Sound Energy, 
pipelined to Clean Energy Boron, 
California for l iquefaction to LNG; 
trucked to California; regasified, and 
compressed to L-CNG (Provisional)

None Retired

A026703 Tier 1 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877); Facil ity Name: Johnstown Regional Energy - 
Raeger (71131); Biomethane from Johnstown Regional 
Energy - Raeger Landfil l in Johnstown, Pennsylvania, 
pipelined to Topock, Arizona for l iquefaction to LNG; 
trucked to California; regasified, and compressed to L-
CNG (Provisional)

Pennsylvania Landfil l Gas (025)

Liquefied 
Compressed 
Natural Gas 

(LCN)

None None LCN025A02670300 55.90 3/18/2021 None Bio-CNG
Element Markets 
Renewable Energy, LLC 
(5877)

Johnstown Regional 
Energy - Raeger 
(71131)

Biomethane from Johnstown Regional 
Energy - Raeger Landfil l in Johnstown, 
Pennsylvania, pipelined to Topock, 
Arizona for l iquefaction to LNG; 
trucked to California; regasified, and 
compressed to L-CNG (Provisional)

None Retired

A026702 Tier 1 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877); Facil ity Name: Johnstown Regional Energy - 
Raeger (71131); Biomethane from Johnstown Regional 
Energy - Raeger Landfil l in Johnstown, Pennsylvania, 
pipelined to Topock, Arizona for l iquefaction to LNG; 
trucked to California LNG stations (Provisional)

Pennsylvania Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

None None LNG025A02670200 52.82 3/18/2021 None Bio-LNG
Element Markets 
Renewable Energy, LLC 
(5877)

Johnstown Regional 
Energy - Raeger 
(71131)

Biomethane from Johnstown Regional 
Energy - Raeger Landfil l in Johnstown, 
Pennsylvania, pipelined to Topock, 
Arizona for l iquefaction to LNG; 
trucked to California LNG stations 
(Provisional)

None Retired

A026701 Tier 1 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877); Facil ity Name: Johnstown Regional Energy - 
Raeger (71131); Biomethane from Johnstown Regional 
Energy - Raeger Landfil l in Johnstown, Pennsylvania, 
pipelined to California for compression to CNG 
(Provisional)

Pennsylvania Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNGLF275 42.86 CNG025A02670100 35.51 3/18/2021 None Bio-CNG

Element Markets 
Renewable Energy, LLC 
(5877)

Johnstown Regional 
Energy - Raeger 
(71131)

Biomethane from Johnstown Regional 
Energy - Raeger Landfil l in Johnstown, 
Pennsylvania, pipelined to California 
for compression to CNG (Provisional)

None Retired

A026203 Tier 1 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877); Facil ity Name: Johnstown Regional Energy - 
Shade (71134); Biomethane from Johnstown Regional 
Energy - Shade Landfil l in Cairnbrook, Pennsylvania, 
pipelined to California for compression to CNG 
(Provisional)

Pennsylvania Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNGLF273R 49.77 CNG025A02620300 52.21 3/18/2021 None Bio-CNG

Element Markets 
Renewable Energy, LLC 
(5877)

Johnstown Regional 
Energy - Shade 
(71134)

Biomethane from Johnstown Regional 
Energy - Shade Landfil l in Cairnbrook, 
Pennsylvania, pipelined to California 
for compression to CNG (Provisional)

None Retired

A026202 Tier 1 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877); Facil ity Name: Johnstown Regional Energy - 
Shade (71134); Biomethane from Johnstown Regional 
Energy - Shade Landfil l in Cairnbrook, Pennsylvania, 
pipelined to Topock, Arizona for l iquefaction to LNG; 
trucked to California; regasified, and compressed to L-
CNG (Provisional)

Pennsylvania Landfil l Gas (025)

Liquefied 
Compressed 
Natural Gas 

(LCN)

None None LCN025A02620200 72.80 3/18/2021 None Bio-CNG
Element Markets 
Renewable Energy, LLC 
(5877)

Johnstown Regional 
Energy - Shade 
(71134)

Biomethane from Johnstown Regional 
Energy - Shade Landfil l in Cairnbrook, 
Pennsylvania, pipelined to Topock, 
Arizona for l iquefaction to LNG; 
trucked to California; regasified, and 
compressed to L-CNG (Provisional)

None Retired

A026201 Tier 1 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877); Facil ity Name: Johnstown Regional Energy - 
Shade (71134); Biomethane from Johnstown Regional 
Energy - Shade Landfil l in Cairnbrook, Pennsylvania, 
pipelined to Topock, Arizona for l iquefaction to LNG; 
trucked to California LNG stations (Provisional)

Pennsylvania Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

None None LNG025A02620100 69.71 3/18/2021 None Bio-LNG
Element Markets 
Renewable Energy, LLC 
(5877)

Johnstown Regional 
Energy - Shade 
(71134)

Biomethane from Johnstown Regional 
Energy - Shade Landfil l in Cairnbrook, 
Pennsylvania, pipelined to Topock, 
Arizona for l iquefaction to LNG; 
trucked to California LNG stations 
(Provisional)

None Retired

A026401 Tier 1 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877); Facil ity Name: Johnstown Regional Energy - 
Southern Alleghenies (71133); Biomethane from 
Johnstown Regional Energy - Southern Alleghenies 
Landfil l in Davidsvil le, Pennsylvania, pipelined to 
Topock, Arizona for l iquefaction to LNG; trucked to 
California LNG stations (Provisional)

Pennsylvania Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

None None LNG025A02640100 77.89 3/17/2021 None Bio-LNG
Element Markets 
Renewable Energy, LLC 
(5877)

Johnstown Regional 
Energy - Southern 
Alleghenies (71133)

Biomethane from Johnstown Regional 
Energy - Southern Alleghenies Landfil l 
in Davidsvil le, Pennsylvania, pipelined 
to Topock, Arizona for l iquefaction to 
LNG; trucked to California LNG stations 
(Provisional)

None Retired

A026402 Tier 1 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877); Facil ity Name: Johnstown Regional Energy - 
Southern Alleghenies (71133); Biomethane from 
Johnstown Regional Energy - Southern Alleghenies 
Landfil l in Davidsvil le, Pennsylvania, pipelined to 
Topock, Arizona for l iquefaction to LNG; trucked to 
California; regasified, and compressed to L-CNG 
(Provisional)

Pennsylvania Landfil l Gas (025)

Liquefied 
Compressed 
Natural Gas 

(LCN)

None None LCN025A02640200 80.98 3/17/2021 None Bio-CNG
Element Markets 
Renewable Energy, LLC 
(5877)

Johnstown Regional 
Energy - Southern 
Alleghenies (71133)

Biomethane from Johnstown Regional 
Energy - Southern Alleghenies Landfil l 
in Davidsvil le, Pennsylvania, pipelined 
to Topock, Arizona for l iquefaction to 
LNG; trucked to California; regasified, 
and compressed to L-CNG (Provisional)

None Retired

A026403 Tier 1 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877); Facil ity Name: Johnstown Regional Energy - 
Southern Alleghenies (71133); Biomethane from 
Johnstown Regional Energy - Southern Alleghenies 
Landfil l in Davidsvil le, Pennsylvania, pipelined to 
California for compression to CNG (Provisional)

Pennsylvania Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNGLF274 58.84 CNG025A02640300 60.28 3/17/2021 None Bio-CNG

Element Markets 
Renewable Energy, LLC 
(5877)

Johnstown Regional 
Energy - Southern 
Alleghenies (71133)

Biomethane from Johnstown Regional 
Energy - Southern Alleghenies Landfil l 
in Davidsvil le, Pennsylvania, pipelined 
to California for compression to CNG 
(Provisional)

None Retired

A029401 Tier 1 3.0

Fuel Producer: Arkalon Ethanol, LLC (5715); Facil ity 
Name: Arkalon Ethanol, LLC (70247); Midwest Corn, Dry 
Mill; Dry DGS, Corn oil and Syrup, Starch Ethanol 
produced in Liberal, Kansas; Ethanol transported by rail 
to California

Kansas Corn (009) Ethanol (ETH) ETH009A01400200 72.42 ETH009A02940100 70.88 3/22/2021 None Ethanol Arkalon Ethanol, LLC 
(5715)

Arkalon Ethanol, LLC 
(70247)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup, Starch Ethanol 
produced in Liberal, Kansas; Ethanol 
transported by rail to California

None Retired

A029402 Tier 1 3.0

Fuel Producer: Arkalon Ethanol, LLC (5715); Facil ity 
Name: Arkalon Ethanol, LLC (70247); Midwest Corn, Dry 
Mill; Wet DGS, Corn oil and Syrup, Starch Ethanol 
produced in Liberal,  Kansas; Ethanol transported by rail 
to California

Kansas Corn (009) Ethanol (ETH) ETH009A01400100 63.69 ETH009A02940200 61.90 3/22/2021 None Ethanol Arkalon Ethanol, LLC 
(5715)

Arkalon Ethanol, LLC 
(70247)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup, Starch Ethanol 
produced in Liberal,  Kansas; Ethanol 
transported by rail to California

None Retired

A029403 Tier 1 3.0

Fuel Producer: Arkalon Ethanol, LLC (5715); Facil ity 
Name: Arkalon Ethanol, LLC (70247); Sorghum from Dry 
Mill; Dry DGS, Corn oil and Syrup, Starch Ethanol 
produced in Liberal,  Kansas; Ethanol transported by rail 
to California 

Kansas Grain Sorghum (010) Ethanol (ETH) ETH010A01400400 75.50 ETH010A02940300 74.04 3/22/2021 None Ethanol Arkalon Ethanol, LLC 
(5715)

Arkalon Ethanol, LLC 
(70247)

Sorghum from Dry Mill; Dry DGS, Corn 
oil and Syrup, Starch Ethanol 
produced in Liberal,  Kansas; Ethanol 
transported by rail to California 

None Retired

A029404 Tier 1 3.0

Fuel Producer: Arkalon Ethanol, LLC (5715); Facil ity 
Name: Arkalon Ethanol, LLC (70247); Sorghum from Dry 
Mill; Wet DGS, Corn oil and Syrup, Starch Ethanol 
produced in Liberal,  Kansas; Ethanol transported by rail 
to California. 

Kansas Grain Sorghum (010) Ethanol (ETH) ETH010A01400300 66.76 ETH010A02940400 65.06 3/22/2021 None Ethanol Arkalon Ethanol, LLC 
(5715)

Arkalon Ethanol, LLC 
(70247)

Sorghum from Dry Mill; Wet DGS, Corn 
oil and Syrup, Starch Ethanol 
produced in Liberal,  Kansas; Ethanol 
transported by rail to California. 

None Retired

A031002 Tier 1 3.0

Fuel Producer: River Birch, LLC (C1065); Facil ity Name: 
River Birch Landfil l (F00278); Biomethane from River 
Birch Landfil l in Avondale, Louisiana and Jefferson 
Parish Landfil l in Westwego, Louisiana, pipelined to 
Clean Energy Boron in California for l iquefaction to 
LNG; trucked to California LNG stations (Provisional)

Louisiana Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

None None LNG025A03100200 53.73 3/18/2021 None Bio-LNG River Birch, LLC (C1065) River Birch Landfil l 
(F00278)

Biomethane from River Birch Landfil l 
in Avondale, Louisiana and Jefferson 
Parish Landfil l in Westwego, 
Louisiana, pipelined to Clean Energy 
Boron in California for l iquefaction to 
LNG; trucked to California LNG stations 
(Provisional)

None Retired

A031003 Tier 1 3.0

Fuel Producer: River Birch, LLC (C1065); Facil ity Name: 
River Birch Landfil l (F00278); Biomethane from River 
Birch Landfil l in Avondale, Louisiana and Jefferson 
Parish Landfil l in Westwego, Louisiana, pipelined to 
Clean Energy Boron in California for l iquefaction to 
LNG; trucked to California; regasified, and compressed to 
L-CNG (Provisional)

Louisiana Landfil l Gas (025)

Liquefied 
Compressed 
Natural Gas 

(LCN)

None None LCN025A03100300 56.81 3/18/2021 None Bio-CNG River Birch, LLC (C1065) River Birch Landfil l 
(F00278)

Biomethane from River Birch Landfil l 
in Avondale, Louisiana and Jefferson 
Parish Landfil l in Westwego, 
Louisiana, pipelined to Clean Energy 
Boron in California for l iquefaction to 
LNG; trucked to California; regasified, 
and compressed to L-CNG (Provisional)

None Retired

A031201 Tier 1 3.0

Fuel Producer: American Biodiesel, Inc., dba 
Community Fuels (4935); Facil ity Name: Community 
Fuels Port of Stockton (82728); Midwest Soybean Oil 
transported by truck and rail to Biodiesel plant in 
Stockton, California for biodiesel production

California Soybean Oil (005) Biodiesel (BIO) BDS201 52.45 BIO005A03120100 57.16 3/23/2021 None Biodiesel
American Biodiesel, Inc., 
dba Community Fuels 
(4935)

Community Fuels Port 
of Stockton (82728)

Midwest Soybean Oil transported by 
truck and rail to Biodiesel plant in 
Stockton, California for biodiesel 
production

None Retired

A031202 Tier 1 3.0

Fuel Producer: American Biodiesel, Inc., dba 
Community Fuels (4935); Facil ity Name: Community 
Fuels Port of Stockton (82728); Canola Oil transported by 
truck and rail to Biodiesel plant in Stockton, California 
for biodiesel production

California Canola Oil (006) Biodiesel (BIO) BDCA201 54.97 BIO006A03120200 51.65 3/23/2021 None Biodiesel
American Biodiesel, Inc., 
dba Community Fuels 
(4935)

Community Fuels Port 
of Stockton (82728)

Canola Oil transported by truck and rail 
to Biodiesel plant in Stockton, 
California for biodiesel production

None Retired

A031204 Tier 1 3.0

Fuel Producer: American Biodiesel, Inc., dba 
Community Fuels (4935); Facil ity Name: Community 
Fuels Port of Stockton (82728); US sourced Rendered 
Animal Fat Oil transported by rail to Biodiesel plant in 
Stockton, California, for biodiesel production.

California Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) BDT205 32.24 BIO002A03120400 31.28 3/23/2021 None Biodiesel

American Biodiesel, Inc., 
dba Community Fuels 
(4935)

Community Fuels Port 
of Stockton (82728)

US sourced Rendered Animal Fat Oil 
transported by rail to Biodiesel plant in 
Stockton, California, for biodiesel 
production.

None Retired

A031205 Tier 1 3.0

Fuel Producer: American Biodiesel, Inc., dba 
Community Fuels (4935); Facil ity Name: Community 
Fuels Port of Stockton (82728); CA sourced Rendered 
Animal and Poultry Fat Oil transported by truck to 
Biodiesel plant in Stockton, California, for biodiesel 
production

California Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) BDT206 28.90 BIO002A03120500 32.45 3/23/2021 None Biodiesel

American Biodiesel, Inc., 
dba Community Fuels 
(4935)

Community Fuels Port 
of Stockton (82728)

CA sourced Rendered Animal and 
Poultry Fat Oil transported by truck to 
Biodiesel plant in Stockton, California, 
for biodiesel production

None Retired

A031206 Tier 1 3.0

Fuel Producer: American Biodiesel, Inc., dba 
Community Fuels (4935); Facil ity Name: Community 
Fuels Port of Stockton (82728); US sourced Used Cooking 
Oil transported by truck to Biodiesel plant in Stockton, 
California, for biodiesel production

California
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) None None BIO001A03120600 21.27 3/23/2021 None Biodiesel
American Biodiesel, Inc., 
dba Community Fuels 
(4935)

Community Fuels Port 
of Stockton (82728)

US sourced Used Cooking Oil 
transported by truck to Biodiesel plant 
in Stockton, California, for biodiesel 
production

None Retired

B005901 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194) ; 
Facil ity Name: ABEC Bidart-Old River LLC (F00113); 
Low-CI electricity from dairy manure biogas using 
reciprocating engine at ABEC Bidart-Old River in 
Bakersfield, California for use as transportation fuel in 
California.

California Dairy Manure (026) Electricity (ELC) ELC026B00590100 -558.62 ELC026B00590101 -562.50 3/25/2021 Application Package Electricity California Bioenergy 
LLC (B194)

ABEC Bidart-Old 
River LLC (F00113)

Low-CI electricity from dairy manure 
biogas using reciprocating engine at 
ABEC Bidart-Old River in Bakersfield, 
California for use as transportation fuel 
in California.

None Retired

B008901 Tier 2 3.0

Fuel Producer: Gallo Cattle Company, LP (C1029) ; 
Facil ity Name: Cottonwood Dairy (F00094); Low-CI 
electricity from dairy manure and cheese wastewater 
biogas, using reciprocating engine at Cottonwood Dairy 
in Atwater, California for use as transportation fuel in 
California. (Provisional)

California Dairy Manure (026) Electricity (ELC) ELC026B00890100 -108.43 ELC026B00890101 -126.52 3/25/2021 Application Package Electricity Gallo Cattle Company, 
LP (C1029)

Cottonwood Dairy 
(F00094)

Low-CI electricity from dairy manure 
and cheese wastewater biogas, using 
reciprocating engine at Cottonwood 
Dairy in Atwater, California for use as 
transportation fuel in California. 
(Provisional)

None Retired

B013311 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable diesel 
produced from Sanimax Montreal animal fat (tallow); 
natural gas, grid electricity and hydrogen; renewable 
diesel produced in Lousiana and transported to 
California by ocean tanker  (Provisional)

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B01331100 26.5 4/30/2021 Application Package Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable diesel produced from 
Sanimax Montreal animal fat (tallow); 
natural gas, grid electricity and 
hydrogen; renewable diesel produced 
in Lousiana and transported to 
California by ocean tanker  
(Provisional)

None Retired

B013312 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable diesel 
produced from Sanimax USA animal fat (tallow); natural 
gas, grid electricity and hydrogen; renewable diesel 
produced in Lousiana and transported to California by 
ocean tanker  (Provisional)

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B01331200 28.00 4/30/2021 Application Package Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable diesel produced from 
Sanimax USA animal fat (tallow); 
natural gas, grid electricity and 
hydrogen; renewable diesel produced 
in Lousiana and transported to 
California by ocean tanker  
(Provisional)

None Retired

A029501 Tier 1 3.0

Fuel Producer: Imperial Western Products (9871); Facil ity 
Name: Imperial Western Products (81066); Rendered 
Used Cooking Oil sourced from surrounding states, 
transported by truck to Biodiesel plant in Coachella, 
California; Natural Gas and Grid Electricity; Biodiesel 
transported by trucks to California refueling stations.

California
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BDU219 21.73 BIO001A02950100 21.93 4/1/2021 None Biodiesel Imperial Western 
Products (9871)

Imperial Western 
Products (81066)

Rendered Used Cooking Oil sourced 
from surrounding states, transported by 
truck to Biodiesel plant in Coachella, 
California; Natural Gas and Grid 
Electricity; Biodiesel transported by 
trucks to California refueling stations.

None Retired

A029502 Tier 1 3.0

Fuel Producer: Imperial Western Products (9871); Facil ity 
Name: Imperial Western Products (81066); Raw Used 
Cooking Oil sourced from surrounding states, transported 
by truck to Biodiesel plant in Coachella, California for on
site rendering; Natural Gas and Grid Electricity; 
Biodiesel transported by trucks to California refueling 
stations.

California
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BDU240 19 BIO001A02950200 16.98 4/1/2021 None Biodiesel Imperial Western 
Products (9871)

Imperial Western 
Products (81066)

Raw Used Cooking Oil sourced from 
surrounding states, transported by truck 
to Biodiesel plant in Coachella, 
California for on-site rendering; Natural 
Gas and Grid Electricity; Biodiesel 
transported by trucks to California 
refueling stations.

None Retired

A030601 Tier 1 3.0

Fuel Producer: MONROEVILLE LFG, LLC (6317); 
Facil ity Name: MONROEVILLE LFG, LLC (71136); 
Biomethane from Monroevil le Landfil l in Monroevil le, 
PA, upgrading at Monroevil le LFG, LLC, pipelined to 
California for compression to CNG (Provisional)

Pennsylvania Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
None None CNG025A03060100 41.93 4/6/2021 None Bio-CNG MONROEVILLE LFG, 

LLC (6317)
MONROEVILLE LFG, 
LLC (71136)

Biomethane from Monroevil le Landfil l 
in Monroevil le, PA, upgrading at 
Monroevil le LFG, LLC, pipelined to 
California for compression to CNG 
(Provisional)

None Retired

B018908 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable naphtha 
produced from Sanimax Montreal animal fat (tallow); 
natural gas, grid electricity and hydrogen; renewable 
naphtha produced in Louisiana and transported to 
California by ocean tanker (Provisional)

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Naphtha (RNT) None None RNT002B01890800 27.00 4/30/2021 Application Package Renewable Naphtha REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable naphtha produced from 
Sanimax Montreal animal fat (tallow); 
natural gas, grid electricity and 
hydrogen; renewable naphtha 
produced in Louisiana and transported 
to California by ocean tanker 
(Provisional)

None Retired

B018909 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable naphtha 
produced from Sanimax USA animal fat (tallow); natural 
gas, grid electricity and hydrogen; renewable naphtha 
produced in Louisiana and transported to California by 
ocean tanker (Provisional)

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Naphtha (RNT) None None RNT002B01890900 28.50 4/30/2021 Application Package Renewable Naphtha REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable naphtha produced from 
Sanimax USA animal fat (tallow); 
natural gas, grid electricity and 
hydrogen; renewable naphtha 
produced in Louisiana and transported 
to California by ocean tanker 
(Provisional)

None Retired

B018917 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable propane 
produced from Sanimax Montreal animal fat (tallow); 
natural gas, grid electricity and hydrogen; renewable 
propane produced in Louisiana and transported to 
California by ocean tanker (Provisional)

Louisiana Other Organic Waste 
(029) Propane (LPG) None None LPG029B01891700 27.00 4/30/2021 Application Package Propane REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable propane produced from 
Sanimax Montreal animal fat (tallow); 
natural gas, grid electricity and 
hydrogen; renewable propane 
produced in Louisiana and transported 
to California by ocean tanker 
(Provisional)

None Retired

B018918 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable propane 
produced from Sanimax USA animal fat (tallow); natural 
gas, grid electricity and hydrogen; renewable propane 
produced in Louisiana and transported to California by 
ocean tanker (Provisional)

Louisiana Other Organic Waste 
(029) Propane (LPG) None None LPG029B01891800 28.50 4/30/2021 Application Package Propane REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable propane produced from 
Sanimax USA animal fat (tallow); 
natural gas, grid electricity and 
hydrogen; renewable propane 
produced in Louisiana and transported 
to California by ocean tanker 
(Provisional)

None Retired

None Lookup Table 3.0 California grid electricity used as a transportation fuel in 
California

California Grid Electricity (039) Electricity (ELC) None None ELC000L00072021 75.93 NA None Electricity NA NA California grid electricity used as a 
transportation fuel in California

None Retired

A028807 Tier 1 3.0

Fuel Producer: REG Newton, LLC (3514); Facil ity Name: 
REG Newton, LLC (80162); Self Rendered Animal Fat 
Oil transported by truck to Biodiesel plant in Newton, 
Iowa; Biodiesel transported to California by Rail.

Iowa Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) None None BIO002A02880700 24.50 5/11/2021 None Biodiesel REG Newton, LLC (3514) REG Newton, LLC 

(80162)

Self Rendered Animal Fat Oil 
transported by truck to Biodiesel plant 
in Newton, Iowa; Biodiesel transported 
to California by Rail.

None Retired

A030901 Tier 1 3.0

Fuel Producer: Highwater Ethanol, LLC (3303); Facil ity 
Name: Highwater Ethanol, LLC (70235); Midwest Corn, 
Dry Mill; Fiber Ethanol Production Using Soliton 
Conversion Process; Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Minnesota; Ethanol transported by 
rail to California. (Provisional)

Minnesota Corn Fiber (012) Ethanol (ETH) None None ETH012A03090100 24.46 5/4/2021 None Ethanol Highwater Ethanol, LLC 
(3303)

Highwater Ethanol, 
LLC (70235)

Midwest Corn, Dry Mill; Fiber Ethanol 
Production Using Soliton Conversion 
Process; Natural Gas, Grid Electricity; 
Fiber Ethanol produced in Minnesota; 
Ethanol transported by rail to 
California. (Provisional)

None Retired

A030902 Tier 1 3.0

Fuel Producer: Highwater Ethanol, LLC (3303); Facil ity 
Name: Highwater Ethanol, LLC (70235); Midwest Corn, 
Dry Mill; Dry DGS, Corn Oil; Natural Gas, Grid Electricity; 
Starch Ethanol produced in Minnesota; Ethanol 
transported by rail to California. (Provisional)

Minnesota Corn (009) Ethanol (ETH) ETHC247L 75.15 ETH009A03090200 71.95 5/4/2021 None Ethanol Highwater Ethanol, LLC 
(3303)

Highwater Ethanol, 
LLC (70235)

Midwest Corn, Dry Mill; Dry DGS, Corn 
Oil; Natural Gas, Grid Electricity; 
Starch Ethanol produced in Minnesota; 
Ethanol transported by rail to 
California. (Provisional)

None Retired

A036702 Tier 1 3.0

Fuel Producer: SOUTH SHELBY RNG, LLC (1236); 
Facil ity Name: South Shelby RNG, LLC (71241); 
Biomethane from Landfil l at Memphis, TN, pipelined to 
Clean Energy Boron LNG Plant for l iquefaction to LNG; 
trucked to California LNG stations (Provisional)

Tennessee Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

None None LNG025A03670200 62.18 5/11/2021 None Bio-LNG SOUTH SHELBY RNG, 
LLC (1236)

South Shelby RNG, 
LLC (71241)

Biomethane from Landfil l at Memphis, 
TN, pipelined to Clean Energy Boron 
LNG Plant for l iquefaction to LNG; 
trucked to California LNG stations 
(Provisional)

None Retired

A036703 Tier 1 3.0

Fuel Producer: SOUTH SHELBY RNG, LLC (1236); 
Facil ity Name: South Shelby RNG, LLC (71241); 
Biomethane from Landfil l at Memphis, TN, pipelined to 
Clean Energy Boron LNG Plant for l iquefaction to LNG; 
trucked to California CNG stations; regasified, and 
compressed to L-CNG (Provisional)

Tennessee Landfil l Gas (025)

Liquefied 
Compressed 
Natural Gas 

(LCN)

None None LCN025A03670300 65.26 5/11/2021 None Bio-CNG SOUTH SHELBY RNG, 
LLC (1236)

South Shelby RNG, 
LLC (71241)

Biomethane from Landfil l at Memphis, 
TN, pipelined to Clean Energy Boron 
LNG Plant for l iquefaction to LNG; 
trucked to California CNG stations; 
regasified, and compressed to L-CNG 
(Provisional)

None Retired

A028501 Tier 1 3.0

Fuel Producer: Crimson Renewable Energy LLC (4814); 
Facil ity Name: Crimson Renewable Enegy Bakersfield 
Biodiesel Plant (80174); US sourced Zero Energy 
Rendered Used Cooking Oil transported by truck and rail 
to Biodiesel plant in Bakersfield, California; Natural Gas 
and Grid Electricity; Biodiesel produced in California.  In
state fuel distribution by truck. 

California
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BDU204R 14.7 BIO001A02850100 12.91 6/2/2021 None Biodiesel Crimson Renewable 
Energy LLC (4814)

Crimson Renewable 
Enegy Bakersfield 
Biodiesel Plant 
(80174)

US sourced Zero Energy Rendered 
Used Cooking Oil transported by truck 
and rail to Biodiesel plant in 
Bakersfield, California; Natural Gas 
and Grid Electricity; Biodiesel 
produced in California.  In-state fuel 
distribution by truck. 

None Retired

A028502 Tier 1 3.0

Fuel Producer: Crimson Renewable Energy LLC (4814); 
Facil ity Name: Crimson Renewable Enegy Bakersfield 
Biodiesel Plant (80174); California sourced Low Energy 
Rendered Used Cooking Oil transported by truck to 
Biodiesel plant in Bakersfield, California; Natural Gas 
and Grid Electricity; Biodiesel produced in California.  In
state fuel distribution by truck.

California
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) None None BIO001A02850200 12.93 6/2/2021 None Biodiesel Crimson Renewable 
Energy LLC (4814)

Crimson Renewable 
Enegy Bakersfield 
Biodiesel Plant 
(80174)

California sourced Low Energy 
Rendered Used Cooking Oil 
transported by truck to Biodiesel plant 
in Bakersfield, California; Natural Gas 
and Grid Electricity; Biodiesel 
produced in California.  In-state fuel 
distribution by truck.

None Retired

A028503 Tier 1 3.0

Fuel Producer: Crimson Renewable Energy LLC (4814); 
Facil ity Name: Crimson Renewable Enegy Bakersfield 
Biodiesel Plant (80174); US sourced Used Cooking Oil 
transported by truck and rail to Biodiesel plant in 
Bakersfield, California; Natural Gas and Grid Electricity; 
Biodiesel produced in California.  In-state fuel 
distribution by truck. 

California
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BDU203R 18.31 BIO001A02850300 17.86 6/2/2021 None Biodiesel Crimson Renewable 
Energy LLC (4814)

Crimson Renewable 
Enegy Bakersfield 
Biodiesel Plant 
(80174)

US sourced Used Cooking Oil 
transported by truck and rail to 
Biodiesel plant in Bakersfield, 
California; Natural Gas and Grid 
Electricity; Biodiesel produced in 
California.  In-state fuel distribution by 
truck. 

None Retired

A028504 Tier 1 3.0

Fuel Producer: Crimson Renewable Energy LLC (4814); 
Facil ity Name: Crimson Renewable Enegy Bakersfield 
Biodiesel Plant (80174); US sourced Low Energy 
Rendered Used Cooking Oil transported by truck to 
Biodiesel plant in Bakersfield, California; Natural Gas 
and Grid Electricity; Biodiesel produced in California.  In
state fuel distribution by truck. 

California
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) None None BIO001A02850400 15.81 6/2/2021 None Biodiesel Crimson Renewable 
Energy LLC (4814)

Crimson Renewable 
Enegy Bakersfield 
Biodiesel Plant 
(80174)

US sourced Low Energy Rendered 
Used Cooking Oil transported by truck 
to Biodiesel plant in Bakersfield, 
California; Natural Gas and Grid 
Electricity; Biodiesel produced in 
California.  In-state fuel distribution by 
truck. 

None Retired

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0059_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0089_cover.pdf


A028505 Tier 1 3.0

Fuel Producer: Crimson Renewable Energy LLC (4814); 
Facil ity Name: Crimson Renewable Enegy Bakersfield 
Biodiesel Plant (80174); Corn Oil transported by truck 
and rail to Biodiesel plant in Bakersfield, California; 
Natural Gas and Grid Electricity; Biodiesel produced in 
California.  In-state fuel ditribution by truck.

California Disti l lers' Corn Oil  
(003) Biodiesel (BIO) BDC202 and BDC203 27.45 and 28.48 BIO003A02850500 25.22 6/2/2021 None Biodiesel Crimson Renewable 

Energy LLC (4814)

Crimson Renewable 
Enegy Bakersfield 
Biodiesel Plant 
(80174)

Corn Oil transported by truck and rail to 
Biodiesel plant in Bakersfield, 
California; Natural Gas and Grid 
Electricity; Biodiesel produced in 
California.  In-state fuel ditribution by 
truck.

None Retired

A028506 Tier 1 3.0

Fuel Producer: Crimson Renewable Energy LLC (4814); 
Facil ity Name: Crimson Renewable Enegy Bakersfield 
Biodiesel Plant (80174); US sourced Rendered Animal 
Fat Oil transported by rail to Biodiesel plant in 
Bakersfield, California; Natural Gas and Grid Electricity; 
Biodiesel produced in California.  In-state fuel 
distribution by truck. 

California Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) BDT203R 31.39 BIO002A02850600 30.94 6/2/2021 None Biodiesel Crimson Renewable 

Energy LLC (4814)

Crimson Renewable 
Enegy Bakersfield 
Biodiesel Plant 
(80174)

US sourced Rendered Animal Fat Oil 
transported by rail to Biodiesel plant in 
Bakersfield, California; Natural Gas 
and Grid Electricity; Biodiesel 
produced in California.  In-state fuel 
distribution by truck. 

None Retired

A035101 Tier 1 3.0

Fuel Producer: E Energy Adams, LLC (4831); Facil ity 
Name: E energy Adams, LLC (70093); Midwest Corn, Dry 
Mill; Dry DGS and Modified DGS, Corn oil and Syrup;  
Natural Gas, Grid Electricity; Starch Ethanol produced in 
Adams, Nebraska;  Ethanol transported by rail to 
California , Composite CI.  (Provisional)

Nebraska Corn (009) Ethanol (ETH) ETH009A00370100 66.53 ETH009A03510100 65.93 6/1/2021 None Ethanol E Energy Adams, LLC 
(4831)

E energy Adams, LLC 
(70093)

Midwest Corn, Dry Mill; Dry DGS and 
Modified DGS, Corn oil and Syrup;  
Natural Gas, Grid Electricity; Starch 
Ethanol produced in Adams, Nebraska;  
Ethanol transported by rail to 
California , Composite CI.  
(Provisional)

None Retired

A029002 Tier 1 3.0

Fuel Producer: REG Seneca, LLC (3652); Facil ity Name: 
REG Seneca, LLC (80232); Soybean Oil transported by 
truck and rail to Biodiesel plant in Seneca, Il l inois; 
Natural Gas and Electricity; then to California by rail.

Il l inois Soybean Oil (005) Biodiesel (BIO) None None BIO005A02900200 57.00 6/8/2021 None Biodiesel REG Seneca, LLC 
(3652)

REG Seneca, LLC 
(80232)

Soybean Oil transported by truck and 
rail to Biodiesel plant in Seneca, 
Il l inois; Natural Gas and Electricity; 
then to California by rail.

None Retired

A029003 Tier 1 3.0

Fuel Producer: REG Seneca, LLC (3652); Facil ity Name: 
REG Seneca, LLC (80232); Canola Oil transported by 
rail to Biodiesel plant in Seneca, Il l inois; Natural Gas 
and Electricity; then to California by rail.

Il l inois Canola Oil (006) Biodiesel (BIO) None None BIO006A02900300 53.00 6/8/2021 None Biodiesel REG Seneca, LLC 
(3652)

REG Seneca, LLC 
(80232)

Canola Oil transported by rail to 
Biodiesel plant in Seneca, Il l inois; 
Natural Gas and Electricity; then to 
California by rail.

None Retired

A029006 Tier 1 3.0

Fuel Producer: REG Seneca, LLC (3652); Facil ity Name: 
REG Seneca, LLC (80232); U.S sourced Used Cooking 
Oil, transported locally by truck to Biodiesel plant in 
Seneca, Il l inois; Natural Gas and Electricity; biodiesel 
fuel then transported to California by rail.

Il l inois
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BDU246 23.18 BIO001A02900600 20.25 6/8/2021 None Biodiesel REG Seneca, LLC 
(3652)

REG Seneca, LLC 
(80232)

U.S sourced Used Cooking Oil, 
transported locally by truck to Biodiesel 
plant in Seneca, Il l inois; Natural Gas 
and Electricity; biodiesel fuel then 
transported to California by rail.

None Retired

A034701 Tier 1 3.0

Fuel Producer: SENECA ENERGY II, LLC (6222); Facil ity 
Name: SENECA ENERGY (71156); Biomethane from 
biogas produced at the Seneca Meadows Landfil l in 
Waterloo, New York; upgraded at Seneca Energy II 
facil ity; pipelined to California for compression to CNG. 
(Provisional)

New York Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNGLF207L 52.77 CNG025A03470100 44.49 6/10/2021 None Bio-CNG SENECA ENERGY II, 

LLC (6222)
SENECA ENERGY 
(71156)

Biomethane from biogas produced at 
the Seneca Meadows Landfil l in 
Waterloo, New York; upgraded at 
Seneca Energy II facil ity; pipelined to 
California for compression to CNG. 
(Provisional)

None Retired

A030401 Tier 1 3.0

Fuel Producer: Tril l ium Transportation Fuels, LLC 
(T311); Facil ity Name: Point Loma Digester Gas Project 
(F00027);  Point Loma WWTP digester gas, upgraded to 
pipeline quality uti l izing mainly only onsite produced 
power from biogas powered engines, injected into the 
pipeline and dispensed in California. (Provisional)

California Wastewater Sludge 
(030)

Compressed 
Natural Gas 

(CNG)
None None CNG030A03040100 30.31 6/14/2021 None Bio-CNG Tril l ium Transportation 

Fuels, LLC (T311)
Point Loma Digester 
Gas Project (F00027)

 Point Loma WWTP digester gas, 
upgraded to pipeline quality uti l izing 
mainly only onsite produced power 
from biogas powered engines, injected 
into the pipeline and dispensed in 
California. (Provisional)

None Retired

A034601 Tier 1 3.0

Fuel Producer: PINNACLE GAS PRODUCERS, LLC 
(6220); Facil ity Name: PINNACLE GAS PRODUCERS, 
LLC (71153); Biomethane from Pinnacle Road Landfil l 
at Moraine, Ohio;  Stony Hollow Landfil l: Dayton; 
upgrading at Pinnacle Gas Producers, LLC, pipelined to 
California for compression to CNG

Ohio Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNGLF206L 41.61 CNG025A03460100 63.75 6/16/2021 None Bio-CNG

PINNACLE GAS 
PRODUCERS, LLC 
(6220)

PINNACLE GAS 
PRODUCERS, LLC 
(71153)

Biomethane from Pinnacle Road 
Landfil l at Moraine, Ohio;  Stony 
Hollow Landfil l: Dayton; upgrading at 
Pinnacle Gas Producers, LLC, 
pipelined to California for compression 
to CNG

None Retired

A034602 Tier 1 3.0

Fuel Producer: PINNACLE GAS PRODUCERS, LLC 
(6220); Facil ity Name: PINNACLE GAS PRODUCERS, 
LLC (71153); Biomethane from Pinnacle Road Landfil l 
at Moraine, Ohio;  Stony Hollow Landfil l: Dayton; 
pipelined to Boron LNG Facil ity in California for 
l iquefaction to LNG; trucked to California LNG stations

Ohio Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

LNGLF201LR 50.27 LNG025A03460200 76.91 6/16/2021 None Bio-LNG
PINNACLE GAS 
PRODUCERS, LLC 
(6220)

PINNACLE GAS 
PRODUCERS, LLC 
(71153)

Biomethane from Pinnacle Road 
Landfil l at Moraine, Ohio;  Stony 
Hollow Landfil l: Dayton; pipelined to 
Boron LNG Facil ity in California for 
l iquefaction to LNG; trucked to 
California LNG stations

None Retired

A034603 Tier 1 3.0

Fuel Producer: PINNACLE GAS PRODUCERS, LLC 
(6220); Facil ity Name: PINNACLE GAS PRODUCERS, 
LLC (71153); Biomethane from Pinnacle Road Landfil l 
at Moraine;  Stony Hollow Landfil l at Dayton, Ohio; 
pipelined to Boron LNG Facil ity in California for 
l iquefaction to LNG; trucked to California; regasified, 
and compressed to L-CNG

Ohio Landfil l Gas (025)

Liquefied 
Compressed 
Natural Gas 

(LCN)

CNGLF224LR 56.01 LCN025A03460300 80.00 6/16/2021 None Bio-CNG
PINNACLE GAS 
PRODUCERS, LLC 
(6220)

PINNACLE GAS 
PRODUCERS, LLC 
(71153)

Biomethane from Pinnacle Road 
Landfil l at Moraine;  Stony Hollow 
Landfil l at Dayton, Ohio; pipelined to 
Boron LNG Facil ity in California for 
l iquefaction to LNG; trucked to 
California; regasified, and compressed 
to L-CNG

None Retired

A034501 Tier 1 3.0

Fuel Producer: WESTSIDE GAS PRODUCERS, LLC 
(6218); Facil ity Name: WESTSIDE GAS PRODUCERS, 
LLC (71151); Biomethane from Westside Landfil l at 
Three River, Michigan upgrading at Westside Gas 
Producers LLC, pipelined to California for compression 
to CNG.

Michigan Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNGLF237L 47.40 CNG025A03450100 52.66 6/16/2021 None Bio-CNG

WESTSIDE GAS 
PRODUCERS, LLC 
(6218)

WESTSIDE GAS 
PRODUCERS, LLC 
(71151)

Biomethane from Westside Landfil l at 
Three River, Michigan upgrading at 
Westside Gas Producers LLC, pipelined 
to California for compression to CNG.

None Retired

B016301 Tier 2 3.0

Fuel Producer: CleanFuture, Inc. (C1001); Facil ity Name: 
Hilarides (F00006); Low-CI Electricity from Dairy Manure 
Biogas using reciprocating engine at Hilarides Dairy in 
Lindsay, California for use as transportation fuel in 
California. (Provisional)

California Dairy Manure (026) Electricity (ELC) None None ELC026B01630100 -758.46 6/21/2021 Application Package Electricity CleanFuture, Inc. 
(C1001) Hilarides (F00006)

Low-CI Electricity from Dairy Manure 
Biogas using reciprocating engine at 
Hilarides Dairy in Lindsay, California 
for use as transportation fuel in 
California. (Provisional)

None Retired

B019001 Tier 2 3.0

Fuel Producer: East Kansas Agri-Energy, LLC (4483); 
Facil ity Name: East Kansas Agri-Energy, LLC (83483); 
Renewable diesel produced from Disti l lers' Corn Oil in 
Kansas; natural gas, grid electricity and hydrogen; 
transport to California by rail  (Provisional)

Kansas Disti l lers' Corn Oil  
(003)

Renewable 
Diesel (RND) None None RND003B01900100 46.31 6/25/2021 Application Package Renewable Diesel East Kansas Agri-Energy, 

LLC (4483)
East Kansas Agri-
Energy, LLC (83483)

Renewable diesel produced from 
Disti l lers' Corn Oil in Kansas; natural 
gas, grid electricity and hydrogen; 
transport to California by rail  
(Provisional)

None Retired

B019002 Tier 2 3.0

Fuel Producer: East Kansas Agri-Energy, LLC (4483); 
Facil ity Name: East Kansas Agri-Energy, LLC (83483); 
Renewable naphtha produced from Disti l lers' Corn Oil in 
Kansas; natural gas, grid electricity and hydrogen; 
transport to California by rail  (Provisional)

Kansas Disti l lers' Corn Oil  
(003)

Renewable 
Naphtha (RNT) None None RNT003B01900200 46.31 6/25/2021 Application Package Renewable Naphtha East Kansas Agri-Energy, 

LLC (4483)
East Kansas Agri-
Energy, LLC (83483)

Renewable naphtha produced from 
Disti l lers' Corn Oil in Kansas; natural 
gas, grid electricity and hydrogen; 
transport to California by rail  
(Provisional)

None Retired

B019301 Tier 2 3.0

Fuel Producer: DAKOTA PRAIRIE REFINING (1166); 
Facil ity Name: Marathon Dickinson Refinery (F00313); 
U.S sourced Corn Oil transported by truck and rail to 
Renewable Diesel plant in Dickinson, North Dakota; 
Natural Gas and Electricity, then to California By rail and 
ocean tanker (Provisional)

North Dakota Disti l lers' Corn Oil  
(003)

Renewable 
Diesel (RND) None None RND003B01930100 34.90 6/25/2021 Application Package Renewable Diesel DAKOTA PRAIRIE 

REFINING (1166)
Marathon Dickinson 
Refinery (F00313)

U.S sourced Corn Oil transported by 
truck and rail to Renewable Diesel 
plant in Dickinson, North Dakota; 
Natural Gas and Electricity, then to 
California By rail and ocean tanker 
(Provisional)

None Retired

B019302 Tier 2 3.0

Fuel Producer: DAKOTA PRAIRIE REFINING (1166); 
Facil ity Name: Marathon Dickinson Refinery (F00313); 
U.S sourced Soybean Oil transported by Rail to 
Renewable Diesel plant in Dickinson, North Dakota; 
Natural Gas, Grid Electricity, and Hydrogen; Renewable 
Diesel transported by Rail and Ocean Tanker to 
California. (Provisional)

North Dakota Soybean Oil (005) Renewable 
Diesel (RND) None None RND005B01930200 64.24 6/25/2021 Application Package Renewable Diesel DAKOTA PRAIRIE 

REFINING (1166)
Marathon Dickinson 
Refinery (F00313)

U.S sourced Soybean Oil transported 
by Rail to Renewable Diesel plant in 
Dickinson, North Dakota; Natural Gas, 
Grid Electricity, and Hydrogen; 
Renewable Diesel transported by Rail 
and Ocean Tanker to California. 
(Provisional)

None Retired

B019303 Tier 2 3.0

Fuel Producer: DAKOTA PRAIRIE REFINING (1166); 
Facil ity Name: Marathon Dickinson Refinery (F00313); 
U.S sourced Disti l lers’ Corn Oil transported by Truck and 
Rail to Renewable Diesel plant in Dickinson, North 
Dakota; Natural Gas, Grid Electricity, and Hydrogen; 
Renewable Naphtha transported by Rail and Ocean 
Tanker to California. (Provisional)

North Dakota Disti l lers' Corn Oil  
(003)

Renewable 
Naphtha (RNT) None None RNT003B01930300 34.90 6/25/2021 Application Package Renewable Naphtha DAKOTA PRAIRIE 

REFINING (1166)
Marathon Dickinson 
Refinery (F00313)

U.S sourced Disti l lers’ Corn Oil 
transported by Truck and Rail to 
Renewable Diesel plant in Dickinson, 
North Dakota; Natural Gas, Grid 
Electricity, and Hydrogen; Renewable 
Naphtha transported by Rail and 
Ocean Tanker to California. 
(Provisional)

None Retired

B019304 Tier 2 3.0

Fuel Producer: DAKOTA PRAIRIE REFINING (1166); 
Facil ity Name: Marathon Dickinson Refinery (F00313); 
U.S sourced Soybean Oil transported by Rail to 
Renewable Diesel plant in Dickinson, North Dakota; 
Natural Gas, Grid Electricity, and Hydrogen; Renewable 
Naphtha transported by Rail and Ocean Tanker to 
California. (Provisional)

North Dakota Soybean Oil (005) Renewable 
Naphtha (RNT) None None RNT005B01930400 64.24 6/25/2021 Application Package Renewable Naphtha DAKOTA PRAIRIE 

REFINING (1166)
Marathon Dickinson 
Refinery (F00313)

U.S sourced Soybean Oil transported 
by Rail to Renewable Diesel plant in 
Dickinson, North Dakota; Natural Gas, 
Grid Electricity, and Hydrogen; 
Renewable Naphtha transported by 
Rail and Ocean Tanker to California. 
(Provisional)

None Retired

B014301 Tier 2 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877); Facil ity Name: Valley View Farm (70021S); 
Renewable Natural Gas (RNG) from Swine Manure of 
Valley View Farms, Greencastle, Missouri; transported by 
truck to pipeline injection point; delivered via pipeline to 
Los Angeles, California and central California locations

Missouri Swine Manure (044)
Compressed 
Natural Gas 

(CNG)
CNG044B00100100 -345.68 CNG044B01430100 -429.05 6/29/2021 Application Package Bio-CNG

Element Markets 
Renewable Energy, LLC 
(5877)

Valley View Farm 
(70021S)

Renewable Natural Gas (RNG) from 
Swine Manure of Valley View Farms, 
Greencastle, Missouri; transported by 
truck to pipeline injection point; 
delivered via pipeline to Los Angeles, 
California and central California 
locations

None Retired

B014901 Tier 2 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877); Facil ity Name: South Meadows Farm (F00195); 
Renewable Natural Gas (RNG) from Swine Manure of 
South Meadows Farm, Browning, Missouri; transported 
by truck to pipeline injection point; delivered via 
pipeline to Los Angeles, California (Provisional)

Missouri Swine Manure (044)
Compressed 
Natural Gas 

(CNG)
None None CNG044B01490100 -359.66 6/29/2021 Application Package Bio-CNG

Element Markets 
Renewable Energy, LLC 
(5877)

South Meadows Farm 
(F00195)

Renewable Natural Gas (RNG) from 
Swine Manure of South Meadows 
Farm, Browning, Missouri; transported 
by truck to pipeline injection point; 
delivered via pipeline to Los Angeles, 
California (Provisional)

None Retired

B016801 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Renewable jet 
fuel produced from animal fat in Dinmore, Australia; 
natural gas, grid electricity and hydrogen; renewable jet 
fuel produced in California (Provisional)

California Tallow (animal and 
poultry fat) (002)

Alternative Jet 
Fuel (AJF) None None AJF002B01680100 33.42 6/29/2021 Application Package Alternative Jet Fuel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Renewable jet fuel produced from 
animal fat in Dinmore, Australia; 
natural gas, grid electricity and 
hydrogen; renewable jet fuel produced 
in California (Provisional)

None Retired

B016802 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Renewable 
diesel produced from animal fat in Dinmore, Australia; 
natural gas, grid electricity and hydrogen; renewable 
diesel produced in California (Provisional)

California Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B01680200 33.42 6/29/2021 Application Package Renewable Diesel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Renewable diesel produced from 
animal fat in Dinmore, Australia; 
natural gas, grid electricity and 
hydrogen; renewable diesel produced 
in California (Provisional)

None Retired

B016803 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Renewable 
naphtha produced from animal fat in Dinmore, Australia; 
natural gas, grid electricity and hydrogen; renewable 
naphtha produced in California (Provisional)

California Tallow (animal and 
poultry fat) (002)

Renewable 
Naphtha (RNT) None None RNT002B01680300 33.42 6/29/2021 Application Package Renewable Naphtha AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Renewable naphtha produced from 
animal fat in Dinmore, Australia; 
natural gas, grid electricity and 
hydrogen; renewable naphtha 
produced in California (Provisional)

None Retired

B019101 Tier 2 3.0

Fuel Producer: California Renewable Power LLC(C196); 
Facil ity Name: California Renewable Power and 
Organics Recycling and Anaerobic Digestion Facil ity 
(71270); Renewable Natural Gas (RNG) produced from 
mixed Urban Landscaping Waste and Food Scraps and 
upgraded at California Renewable Power and Organics 
Recycling and Anaerobic Digestion Facil ity in Perris, 
California; RNG used in CNG vehicles. (Provisional)

California Urban Landscaping 
Waste (028)

Compressed 
Natural Gas 

(CNG)
None None CNG028B01910100 2.51 6/29/2021 Application Package Bio-CNG California Renewable 

Power LLC(C196)

California Renewable 
Power and Organics 
Recycling and 
Anaerobic Digestion 
Facil ity (71270)

Renewable Natural Gas (RNG) 
produced from mixed Urban 
Landscaping Waste and Food Scraps 
and upgraded at California Renewable 
Power and Organics Recycling and 
Anaerobic Digestion Facil ity in Perris, 
California; RNG used in CNG vehicles. 
(Provisional)

None Retired

A037601 Tier 1 3.0

Fuel Producer: SJV BIODIESEL LLC (7501); Facil ity 
Name: SJV BIODIESEL (80341); U.S sourced Corn Oil 
from DGS; Natural Gas and Grid Electricity; Biodiesel 
produced and transported by truck in California 
(Provisional)

California Disti l lers' Corn Oil  
(003) Biodiesel (BIO) None None BIO003A03760100 32.12 6/30/2021 None Biodiesel SJV BIODIESEL LLC 

(7501)
SJV BIODIESEL 
(80341)

U.S sourced Corn Oil from DGS; 
Natural Gas and Grid Electricity; 
Biodiesel produced and transported by 
truck in California (Provisional)

None Retired

A036601 Tier 1 3.0

Fuel Producer: World Energy Rome, LLC (4533); Facil ity 
Name: World Energy Rome, LLC (82470); Midwest 
Soybean Oil transported by truck to Biodiesel Plant in 
Rome, Georgia; Natural Gas and Grid Electricity; 
Biodiesel produced in Rome, Georgia; Finished Fuel 
Transported to California By Rail (Provisional)

Georgia Soybean Oil (005) Biodiesel (BIO) None None BIO005A03660100 61.39 7/7/2021 None Biodiesel World Energy Rome, 
LLC (4533)

World Energy Rome, 
LLC (82470)

Midwest Soybean Oil transported by 
truck to Biodiesel Plant in Rome, 
Georgia; Natural Gas and Grid 
Electricity; Biodiesel produced in 
Rome, Georgia; Finished Fuel 
Transported to California By Rail 
(Provisional)

None Retired

A036602 Tier 1 3.0

Fuel Producer: World Energy Rome, LLC (4533); Facil ity 
Name: World Energy Rome, LLC (82470); US Sourced 
Used Cooking Oil transported by truck to Biodiesel plant 
in Rome, Georgia; Natural Gas and Grid Electricity; 
Biodiesel produced in Rome, Georgia; Finished Fuel 
Transported to California By Rail (Provisional)

Georgia
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) None None BIO001A03660200 24.94 7/7/2021 None Biodiesel World Energy Rome, 
LLC (4533)

World Energy Rome, 
LLC (82470)

US Sourced Used Cooking Oil 
transported by truck to Biodiesel plant 
in Rome, Georgia; Natural Gas and 
Grid Electricity; Biodiesel produced in 
Rome, Georgia; Finished Fuel 
Transported to California By Rail 
(Provisional)

None Retired

A036603 Tier 1 3.0

Fuel Producer: World Energy Rome, LLC (4533); Facil ity 
Name: World Energy Rome, LLC (82470); US Sourced 
Rendered Animal Fat Oil transported by truck to 
Biodiesel plant in Rome, Georgia; Natural Gas and Grid 
Electricity; Finished Fuel Transported to California By 
Rail (Provisional)

Georgia Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) None None BIO002A03660300 36.60 7/7/2021 None Biodiesel World Energy Rome, 

LLC (4533)
World Energy Rome, 
LLC (82470)

US Sourced Rendered Animal Fat Oil 
transported by truck to Biodiesel plant 
in Rome, Georgia; Natural Gas and 
Grid Electricity; Finished Fuel 
Transported to California By Rail 
(Provisional)

None Retired

A038601 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: Valero Renewable Fuels Aurora (70041); Midwest 
Corn, Dry Mill; Dry DGS, Corn oil and Syrup;  Natural 
Gas, Grid Electricity; Starch Ethanol produced in South 
Dakota; Ethanol transported by rail to California. 
(Provisional)

South Dakota Corn (009) Ethanol (ETH) ETH009A02560100 71.32 ETH009A03860100 72.20 7/13/2021 None Ethanol Valero Renewable Fuels 
(3201)

Valero Renewable 
Fuels Aurora (70041)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
South Dakota; Ethanol transported by 
rail to California. (Provisional)

None Retired

A038602 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: Valero Renewable Fuels Aurora (70041); Midwest 
Corn, Dry Mill; Modified DGS, Corn oil and Syrup; 
Natural Gas, Grid Electricity; Starch Ethanol produced in 
South Dakota; Ethanol transported by rail to California. 
(Provisional)

South Dakota Corn (009) Ethanol (ETH) ETH009A02560200 68.05 ETH009A03860200 69.20 7/13/2021 None Ethanol Valero Renewable Fuels 
(3201)

Valero Renewable 
Fuels Aurora (70041)

Midwest Corn, Dry Mill; Modified DGS, 
Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
South Dakota; Ethanol transported by 
rail to California. (Provisional)

None Retired

A034801 Tier 1 3.0

Fuel Producer: Delek Renewables, LLC (5998); Facil ity 
Name: Delek Renewables Cleburne Biodiesel Plant 
(81398); U.S Sourced Rendered Animal Fat Oil 
transported by truck to Biodiesel plant in Texas; Natural 
Gas and Grid Eletricity; Biodiesel transported to 
California By Rail (Provisional)

Texas Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) BDT217 38.27 BIO002A03480100 30.80 7/28/2021 None Biodiesel Delek Renewables, LLC 

(5998)

Delek Renewables 
Cleburne Biodiesel 
Plant (81398)

U.S Sourced Rendered Animal Fat Oil 
transported by truck to Biodiesel plant 
in Texas; Natural Gas and Grid 
Eletricity; Biodiesel transported to 
California By Rail (Provisional)

None Retired

A037501 Tier 1 3.0

Fuel Producer: BLUE SOURCE LLC (6086); Facil ity 
Name: Seabreeze Energy Producers (70281); 
Biomethane from Landfil l in Angleton, Texas upgrading 
at Seabreeze Energy Producers, pipelined to California 
for compression to CNG (Provisional)

Texas Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
None None CNG025A03750100 37.82 8/20/2021 None Bio-CNG BLUE SOURCE LLC 

(6086)
Seabreeze Energy 
Producers (70281)

Biomethane from Landfil l in Angleton, 
Texas upgrading at Seabreeze Energy 
Producers, pipelined to California for 
compression to CNG (Provisional)

None Retired

B017301 Tier 2 3.0

Fuel Producer: DF-AP #1, LLC (C1122); Facil ity Name: 
Big Sky Dairy Digester (F00329); Low-CI Electricity from 
Dairy Manure Biogas using reciprocating engine at Big 
Sky Dairy in Gooding, Idaho for use as transportation fuel 
in California  (Provisional)

Idaho Dairy Manure (026) Electricity (ELC) None None ELC026B01730100 -545.71 9/22/2021 Application Package Electricity DF-AP #1, LLC (C1122) Big Sky Dairy Digester 
(F00329)

Low-CI Electricity from Dairy Manure 
Biogas using reciprocating engine at 
Big Sky Dairy in Gooding, Idaho for 
use as transportation fuel in California  
(Provisional)

None Retired

B017401 Tier 2 3.0

Fuel Producer: POET Biorefining - Big Stone (4736); 
Facil ity Name: POET Biorefining - Big Stone (70025); 
Midwest Corn, Dry Mill; Dry DGS, Corn Oil; Natural Gas, 
Coal, Grid Electricity; Starch Ethanol produced in South 
Dakota; Ethanol transported by rail to California.

South Dakota Corn (009) Ethanol (ETH) ETHC306 81.86 ETH009B01740100 75.91 9/24/2021 Application Package Ethanol POET Biorefining - Big 
Stone (4736)

POET Biorefining - 
Big Stone (70025)

Midwest Corn, Dry Mill; Dry DGS, Corn 
Oil; Natural Gas, Coal, Grid Electricity; 
Starch Ethanol produced in South 
Dakota; Ethanol transported by rail to 
California.

None Retired

B017402 Tier 2 3.0

Fuel Producer: POET Biorefining - Big Stone (4736); 
Facil ity Name: POET Biorefining - Big Stone (70025); 
Midwest Corn, Dry Mill; Wet DGS, Corn Oil; Natural Gas, 
Coal, Grid Electricity; Starch Ethanol produced in South 
Dakota; Ethanol transported by rail to California.

South Dakota Corn (009) Ethanol (ETH) ETHC306 81.86 ETH009B01740200 68.73 9/24/2021 Application Package Ethanol POET Biorefining - Big 
Stone (4736)

POET Biorefining - 
Big Stone (70025)

Midwest Corn, Dry Mill; Wet DGS, Corn 
Oil; Natural Gas, Coal, Grid Electricity; 
Starch Ethanol produced in South 
Dakota; Ethanol transported by rail to 
California.

None Retired

B017403 Tier 2 3.0

Fuel Producer: POET Biorefining - Big Stone (4736); 
Facil ity Name: POET Biorefining - Big Stone (70025); 
Midwest Corn, Dry Mill; Fiber ethanol from BPX Fiber 
Conversion Process; Natural Gas, Coal, Grid Electricity; 
Ethanol produced in Big Stone, South Dakota; Ethanol 
transported by rail to California.

South Dakota Corn Fiber (012) Ethanol (ETH) ETHCF206 38.58 ETH012B01740300 29.14 9/24/2021 Application Package Ethanol - Cellulosic POET Biorefining - Big 
Stone (4736)

POET Biorefining - 
Big Stone (70025)

Midwest Corn, Dry Mill; Fiber ethanol 
from BPX Fiber Conversion Process; 
Natural Gas, Coal, Grid Electricity; 
Ethanol produced in Big Stone, South 
Dakota; Ethanol transported by rail to 
California.

None Retired

B018701 Tier 2 3.0

Fuel Producer: Dry Creek RNG LLC (C1098); Facil ity 
Name: Dry Creek RNG Project (F00342); Biogas from 
Dairy Manure at Dry Creek Dairy and Southside Dairy in 
Hansen, Idaho; Upgraded biomethane pipelined to 
California for transportation use  (Provisional)

Idaho Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B01870100 -435.22 9/30/2021 Application Package Bio-CNG Dry Creek RNG LLC 

(C1098)
Dry Creek RNG Project 
(F00342)

Biogas from Dairy Manure at Dry Creek 
Dairy and Southside Dairy in Hansen, 
Idaho; Upgraded biomethane 
pipelined to California for 
transportation use  (Provisional)

None Retired

B021401 Tier 2 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877); Facil ity Name: Milford Farm (71483); Renewable 
Natural Gas (RNG) from Swine Manure from the South 
Cluster of Milford Farm, Milford, UT; RNG pipelined to 
multiple California fueling stations (Provisional)

Utah Swine Manure (044)
Compressed 
Natural Gas 

(CNG)
None None CNG044B02140100 -413.67 9/30/2021 Application Package Bio-CNG

Element Markets 
Renewable Energy, LLC 
(5877)

Milford Farm (71483)

Renewable Natural Gas (RNG) from 
Swine Manure from the South Cluster 
of Milford Farm, Milford, UT; RNG 
pipelined to multiple California fueling 
stations (Provisional)

None Retired

B021901 Tier 2 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877) ; Facil ity Name: HOMAN FARM (71343); RNG 
produced from swine manure of Homan Farm and 
upgraded at Homan Farm Upgrading, King City, MO; 
RNG pipelined to California for transportation use  
(Provisional)

Missouri Swine Manure (044)
Compressed 
Natural Gas 

(CNG)
None None CNG044B02190100 -412.71 9/30/2021 Application Package Bio-CNG

Element Markets 
Renewable Energy, LLC 
(5877) 

HOMAN FARM 
(71343)

RNG produced from swine manure of 
Homan Farm and upgraded at Homan 
Farm Upgrading, King City, MO; RNG 
pipelined to California for 
transportation use  (Provisional)

None Retired

B016501 Tier 2 3.0

Fuel Producer: Tril l ium Transportation Fuels, LLC 
(T311); Facil ity Name: Greengasco, LLC (F00154); 
Biogas from Dairy Manure at Exum Dairy in Stratford, 
Texas; Upgraded biomethane pipelined to California for 
transportation use (Provisional)

Texas Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B01020200 -289.76 CNG026B01650100 -406.35 9/30/2021 Application Package Bio-CNG Tril l ium Transportation 

Fuels, LLC (T311)
Greengasco, LLC 
(F00154)

Biogas from Dairy Manure at Exum 
Dairy in Stratford, Texas; Upgraded 
biomethane pipelined to California for 
transportation use (Provisional)

None Retired

B018501 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas West Visalia LLC (F00337); 
Renewable Natural Gas (RNG) from Dairy Manure of 
ABEC #8 LLC dba S&S Dairy Biogas and upgraded at 
CalBioGas West in Tulare, CA; RNG pipelined to 
California for transportation use  (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B01850100 -389.66 9/30/2021 Application Package Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas West 
Visalia LLC (F00337)

Renewable Natural Gas (RNG) from 
Dairy Manure of ABEC #8 LLC dba 
S&S Dairy Biogas and upgraded at 
CalBioGas West in Tulare, CA; RNG 
pipelined to California for 
transportation use  (Provisional)

None Retired

B018502 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas West Visalia LLC (F00337); 
Renewable Natural Gas (RNG) from Dairy Manure of 
ABEC #9 LLC dba Moonlight Dairy Biogas and 
upgraded at CalBioGas West in Tulare, CA; RNG 
pipelined to California for transportation use  
(Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B01850200 -388.91 9/30/2021 Application Package Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas West 
Visalia LLC (F00337)

Renewable Natural Gas (RNG) from 
Dairy Manure of ABEC #9 LLC dba 
Moonlight Dairy Biogas and upgraded 
at CalBioGas West in Tulare, CA; RNG 
pipelined to California for 
transportation use  (Provisional)

None Retired

B019801 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194) ; 
Facil ity Name: CalBioGas Kern LLC (F00336); Biogas 
from Dairy Manure at ABEC# 5 LLC dba Trilogy Dairy 
Biogas in Bakersfield, CA; upgraded biomethane 
pipelined to California for transportation use  
(Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B01980100 -388.29 9/30/2021 Application Package Bio-CNG California Bioenergy 

LLC (B194) 
CalBioGas Kern LLC 
(F00336)

Biogas from Dairy Manure at ABEC# 5 
LLC dba Trilogy Dairy Biogas in 
Bakersfield, CA; upgraded biomethane 
pipelined to California for 
transportation use  (Provisional)

None Retired

A039401 Tier 1 3.0

Fuel Producer: America Agri Products/Wheatland, LLC 
(5095); Facil ity Name: Mid America Agri 
Products/Wheatland LLC (70153); Midwest Corn, Dry 
Mill; Wet DGS, Syrup, Corn Oil; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Nebraska; 
Ethanol transported by rail to California. (Provisional)

Nebraska Corn (009) Ethanol (ETH) ETH009A00360100 67.09 ETH009A03940100 66.71 10/14/2021 None Ethanol
America Agri 
Products/Wheatland, 
LLC (5095)

Mid America Agri 
Products/Wheatland 
LLC (70153)

Midwest Corn, Dry Mill; Wet DGS, 
Syrup, Corn Oil; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Nebraska; Ethanol transported by rail to 
California. (Provisional)

None Retired

A039402 Tier 1 3.0

Fuel Producer: America Agri Products/Wheatland, LLC 
(5095); Facil ity Name: Mid America Agri 
Products/Wheatland LLC (70153); Midwest Corn, Dry 
Mill; Fiber Ethanol Production via Soliton Fiber 
Conversion Process; Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Nebraska and transported by rail to 
California. (Provisional)

Nebraska Corn Fiber (012) Ethanol (ETH) ETH012A00360200 32.40 ETH012A03940200 27.87 10/14/2021 None Ethanol
America Agri 
Products/Wheatland, 
LLC (5095)

Mid America Agri 
Products/Wheatland 
LLC (70153)

Midwest Corn, Dry Mill; Fiber Ethanol 
Production via Soliton Fiber 
Conversion Process; Natural Gas, Grid 
Electricity; Fiber Ethanol produced in 
Nebraska and transported by rail to 
California. (Provisional)

None Retired

A040201 Tier 1 3.0

Fuel Producer: Siouxland Ethanol, LLC (5026); Facil ity 
Name: Siouxland Ethanol (70134); Midwest Corn, Dry 
Mill; Dry DGS and MDGS, Corn oil;  Natural Gas, 
Landfil l Gas, Combined-Heat and Power and Grid 
Electricity; Starch Ethanol produced in Nebraska;  
Ethanol transported by rail to California, Composite CI. 
(Provisional)

Nebraska Corn (009) Ethanol (ETH) ETH009A00340100 66.23 ETH009A04020100 63.73 10/11/2021 None Ethanol Siouxland Ethanol, LLC 
(5026)

Siouxland Ethanol 
(70134)

Midwest Corn, Dry Mill; Dry DGS and 
MDGS, Corn oil;  Natural Gas, Landfil l 
Gas, Combined-Heat and Power and 
Grid Electricity; Starch Ethanol 
produced in Nebraska;  Ethanol 
transported by rail to California, 
Composite CI. (Provisional)

None Retired

A037903 Tier 1 3.0

Fuel Producer: White Energy, Inc. (4745); Facil ity Name: 
WE Hereford, LLC (70037); Local Sorghum, Dry Mill, Wet 
DGS; Natural Gas, Grid Electricity; Starch Ethanol 
produced in Hereford, Texas; Ethanol transported by rail 
to California. (Provisional)

Texas Grain Sorghum (010) Ethanol (ETH) None None ETH010A03790300 64.00 9/29/2021 None Ethanol White Energy, Inc. 
(4745)

WE Hereford, LLC 
(70037)

Local Sorghum, Dry Mill, Wet DGS; 
Natural Gas, Grid Electricity; Starch 
Ethanol produced in Hereford, Texas; 
Ethanol transported by rail to 
California. (Provisional)

None Retired

A037803 Tier 1 3.0

Fuel Producer: White Energy, Inc. (4745); Facil ity Name: 
Plainview BioEnergy, LLC (White Energy) (70039); Local 
Sorghum, Dry Mill, Wet DGS; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Plainview, Texas; 
Ethanol transported by rail to California (Provisional)

Texas Grain Sorghum (010) Ethanol (ETH) ETH010A01610300 66.62 ETH010A03780300 66.28 9/29/2021 None Ethanol White Energy, Inc. 
(4745)

Plainview BioEnergy, 
LLC (White Energy) 
(70039)

Local Sorghum, Dry Mill, Wet DGS; 
Natural Gas, Grid Electricity; Starch 
Ethanol produced in Plainview, Texas; 
Ethanol transported by rail to 
California (Provisional)

None Retired

https://ww3.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0163_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0190_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0190_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0193_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0193_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0193_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0193_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0143_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0149_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0168_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0168_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0168_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0191_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0173_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0174_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0174_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0174_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0187_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0214_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0219_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0165_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0185_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0185_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0198_cover.pdf


A037805 Tier 1 3.0

Fuel Producer: White Energy, Inc. (4745); Facil ity Name: 
Plainview BioEnergy, LLC (70039); Local Sorghum, Dry 
Mill, Dry DGS; Natural Gas, Grid Electricity; Starch 
Ethanol produced in Plainview, Texas; Ethanol 
transported by rail to California  (Provisional)

Texas Grain Sorghum (010) Ethanol (ETH) ETH010A01610500 74.57 ETH010A03780500 73.81 9/29/2021 None Ethanol White Energy, Inc. 
(4745)

Plainview BioEnergy, 
LLC (70039)

Local Sorghum, Dry Mill, Dry DGS; 
Natural Gas, Grid Electricity; Starch 
Ethanol produced in Plainview, Texas; 
Ethanol transported by rail to 
California  (Provisional)

None Retired

A042301 Tier 1 3.0

Fuel Producer: Homeland Energy Solutions LLC (3220); 
Facil ity Name: Homeland Energy Solutions LLC (70188); 
Midwest Corn, Dry Mill; Dry DGS, Corn oil and Syrup;  
Natural Gas, Grid Electricity; Ethanol produced in 
Lawler, Iowa;  Ethanol transported by rail to California. 
(Provisional)

Iowa Corn (009) Ethanol (ETH) ETHC292 73.11 ETH009A04230100 70.88 10/26/2021 None Ethanol Homeland Energy 
Solutions LLC (3220)

Homeland Energy 
Solutions LLC (70188)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup;  Natural Gas, Grid 
Electricity; Ethanol produced in 
Lawler, Iowa;  Ethanol transported by 
rail to California. (Provisional)

None Retired

A042302 Tier 1 3.0

Fuel Producer: Homeland Energy Solutions LLC (3220); 
Facil ity Name: Homeland Energy Solutions LLC (70188); 
Corn Kernel Fiber Ethanol produced from the EDENIQ 
process;  Natural Gas, and Grid Electricity;  Ethanol 
produced in Lawler, Iowa; and transported by rail to 
California  (Provisional)

Iowa Corn Fiber (012) Ethanol (ETH) None None ETH012A04230200 24.02 10/26/2021 None Ethanol Homeland Energy 
Solutions LLC (3220)

Homeland Energy 
Solutions LLC (70188)

Corn Kernel Fiber Ethanol produced 
from the EDENIQ process;  Natural 
Gas, and Grid Electricity;  Ethanol 
produced in Lawler, Iowa; and 
transported by rail to California  
(Provisional)

None Retired

T1N-1769 Tier 1 2.0

Fuel Producer: Fuel Producer: REG Seneca, LLC (3652) 
; Facil ity Name: Fuel Producer: REG Seneca, LLC 
(80232) ; U.S. sourced corn oil, Biodiesel produced in 
Seneca, Il l inois and transported by rail to California

Il l inois Corn Oil Biodiesel None None BDC213 34.02 4/2/2018 None Biodiesel REG Seneca, LLC 
(3652) 

Fuel Producer: REG 
Seneca, LLC (80232) 

U.S. sourced corn oil, Biodiesel 
produced in Seneca, Il l inois and 
transported by rail to California

None Retired

A038001 Tier 1 3.0

Fuel Producer: GHI Energy, LLC (6156); Facil ity Name: 
Fort Bend Power Producers (shared facil ity) (7113s); 
Biomethane from Fort Bend Regional Landfil l in 
Needville, Texas, pipelined to California for compression 
to CNG.

Texas Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
None None CNG025A03800100 34.94 11/4/2021 None Bio-CNG GHI Energy, LLC (6156)

Fort Bend Power 
Producers (shared 
facil ity) (7113s)

Biomethane from Fort Bend Regional 
Landfil l in Needville, Texas, pipelined 
to California for compression to CNG.

None Retired

A041601 Tier 1 3.0

Fuel Producer: TRUSTAR ENERGY LLC (6523); Facil ity 
Name: Greentree Landfil l Gas Company (F00212); 
Biomethane from Greentree Landfil l in Kersey, 
Pennsylvania, pipelined to California for compression to 
CNG.

Pennsylvania Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
None None CNG025A04160100 66.18 11/23/2021 None Bio-CNG TRUSTAR ENERGY LLC 

(6523)

Greentree Landfil l 
Gas Company 
(F00212)

Biomethane from Greentree Landfil l in 
Kersey, Pennsylvania, pipelined to 
California for compression to CNG.

None Retired

A042601 Tier 1 3.0

Fuel Producer: Western Iowa Energy (4670); Facil ity 
Name: Western Iowa Energy (82630); Biodiesel 
produced from US sourced tallow; finished fuel 
transported to California by rail for use as a 
transportation fuel.  (Provisional)

Iowa w (animal and poultry f Biodiesel (BIO) BDT211 31.19 BIO002A04260100 29.23 12/22/2021 None Biodiesel Western Iowa Energy 
(4670)

Western Iowa Energy 
(82630)

Biodiesel produced from US sourced 
tallow; finished fuel transported to 
California by rail for use as a 
transportation fuel.  (Provisional)

None Retired

A042602 Tier 1 3.0

Fuel Producer: Western Iowa Energy (4670); Facil ity 
Name: Western Iowa Energy (82630); Biodiesel 
produced from US sourced Soy Oil; finished fuel 
transported by rail to California for use as a 
transportation fuel. (Provisional)

Iowa Soybean Oil (005) Biodiesel (BIO) BDS206 54.50 BIO005A04260200 55.05 12/22/2021 None Biodiesel Western Iowa Energy 
(4670)

Western Iowa Energy 
(82630)

Biodiesel produced from US sourced 
Soy Oil; finished fuel transported by 
rail to California for use as a 
transportation fuel. (Provisional)

None Retired

B020701 Tier 2 3.0

Fuel Producer: U.S. Venture, Inc. (5504); Facil ity Name: 
Dane Renewable Energy, LLC (F00235); Renewable 
Natural Gas (RNG) from Dairy Manure from the Statz 
Home Farm and (5) satell ite farms in Sun Prairie, WI; 
RNG pipelined to multiple California fueling stations 
(Provisional)

Wisconsin Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B02070100 -135.37 12/29/2021 Application Package Bio-CNG U.S. Venture, Inc. (5504) Dane Renewable 

Energy, LLC (F00235)

Renewable Natural Gas (RNG) from 
Dairy Manure from the Statz Home 
Farm and (5) satell ite farms in Sun 
Prairie, WI; RNG pipelined to multiple 
California fueling stations (Provisional)

None Retired

B020702 Tier 2 3.0

Fuel Producer: U.S. Venture, Inc. (5504); Facil ity Name: 
Dane Renewable Energy, LLC (F00235); Renewable 
Natural Gas (RNG) from Dairy Manure from the Statz B 
Farm; RNG pipelined to multiple California fueling 
stations (Provisional)

Wisconsin Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B02070200 -211.01 12/29/2021 Application Package Bio-CNG U.S. Venture, Inc. (5504) Dane Renewable 

Energy, LLC (F00235)

Renewable Natural Gas (RNG) from 
Dairy Manure from the Statz B Farm; 
RNG pipelined to multiple California 
fueling stations (Provisional)

None Retired

B022001 Tier 2 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877); Facil ity Name: SOMERSET FARM (71381); 
Biogas from Swine Manure at Somerset Farm in 
Powersvil le, MO; upgraded biomethane pipelined to 
California for transportation use (Provisional)

Missouri Swine Manure (044)
Compressed 
Natural Gas 

(CNG)
CNG044B02200100 -345.80 CNG044B02200101 -410.57 12/31/2021 Application Package Bio-CNG

Element Markets 
Renewable Energy, LLC 
(5877)

SOMERSET FARM 
(71381)

Biogas from Swine Manure at 
Somerset Farm in Powersvil le, MO; 
upgraded biomethane pipelined to 
California for transportation use 
(Provisional)

None Retired

B024001 Tier 2 3.0

Fuel Producer: DAKOTA PRAIRIE REFINING (1166); 
Facil ity Name: Marathon Dickinson Refinery (F00313); 
U.S sourced Corn Oil, pre-treated at Beatrice, NB; 
transported by truck and rail to Renewable Diesel plant 
in Dickinson, North Dakota; Natural Gas and Grid 
Electricity; transported to California by rail and ocean 
tanker (Provisional)

North Dakota Disti l lers' Corn Oil  (00 Renewable 
Diesel (RND) RND003B01930100 None RND003B02400100 29.79 12/28/2021 Application Package Renewable Diesel DAKOTA PRAIRIE 

REFINING (1166)
Marathon Dickinson 
Refinery (F00313)

U.S sourced Corn Oil, pre-treated at 
Beatrice, NB; transported by truck and 
rail to Renewable Diesel plant in 
Dickinson, North Dakota; Natural Gas 
and Grid Electricity; transported to 
California by rail and ocean tanker 
(Provisional)

None Retired

B024002 Tier 2 3.0

Fuel Producer: DAKOTA PRAIRIE REFINING (1166); 
Facil ity Name: Marathon Dickinson Refinery (F00313); 
U.S sourced Soybean Oil transported by rail to 
Renewable Diesel plant in Dickinson, North Dakota; 
Natural Gas and Grid Electricity; transported to California 
by rail and ocean tanker (Provisional)

North Dakota Soybean Oil (005) Renewable 
Diesel (RND) RND005B01930200 None RND005B02400200 57.64 12/28/2021 Application Package Renewable Diesel DAKOTA PRAIRIE 

REFINING (1166)
Marathon Dickinson 
Refinery (F00313)

U.S sourced Soybean Oil transported 
by rail to Renewable Diesel plant in 
Dickinson, North Dakota; Natural Gas 
and Grid Electricity; transported to 
California by rail and ocean tanker 
(Provisional)

None Retired

B024003 Tier 2 3.0

Fuel Producer: DAKOTA PRAIRIE REFINING (1166); 
Facil ity Name: Marathon Dickinson Refinery (F00313); 
U.S Sourced Animal Fat transported by truck and rail to 
Renewable Diesel plant in Dickinson, North Dakota; 
Natural Gas and Grid Electricity; transported to California 
by rail and ocean tanker (Provisional)

North Dakota w (animal and poultry f Renewable 
Diesel (RND) None None RND002B02400300 33.34 12/28/2021 Application Package Renewable Diesel DAKOTA PRAIRIE 

REFINING (1166)
Marathon Dickinson 
Refinery (F00313)

U.S Sourced Animal Fat transported by
truck and rail to Renewable Diesel 
plant in Dickinson, North Dakota; 
Natural Gas and Grid Electricity; 
transported to California by rail and 
ocean tanker (Provisional)

None Retired

B024004 Tier 2 3.0

Fuel Producer: DAKOTA PRAIRIE REFINING (1166); 
Facil ity Name: Marathon Dickinson Refinery (F00313); 
U.S sourced Corn Oil, pre-treated at Beatrice, NB; 
transported by truck and rail to Renewable Diesel plant 
in Dickinson, North Dakota; Natural Gas and Grid 
Electricity; transported to California by rail and ocean 
tanker (Provisional)

North Dakota Disti l lers' Corn Oil  (00 Renewable 
Naphtha (RNT) RNT003B01930300 34.90 RNT003B02400400 29.79 12/28/2021 Application Package Renewable Naphtha DAKOTA PRAIRIE 

REFINING (1166)
Marathon Dickinson 
Refinery (F00313)

U.S sourced Corn Oil, pre-treated at 
Beatrice, NB; transported by truck and 
rail to Renewable Diesel plant in 
Dickinson, North Dakota; Natural Gas 
and Grid Electricity; transported to 
California by rail and ocean tanker 
(Provisional)

None Retired

B024005 Tier 2 3.0

Fuel Producer: DAKOTA PRAIRIE REFINING (1166); 
Facil ity Name: Marathon Dickinson Refinery (F00313); 
U.S sourced Soybean Oil transported by rail to 
Renewable Diesel plant in Dickinson, North Dakota; 
Natural Gas and Electricity; transported to California by 
rail and ocean tanker (Provisional)

North Dakota Soybean Oil (005) Renewable 
Naphtha (RNT) RNT005B01930400 64.24 RNT005B02400500 57.64 12/28/2021 Application Package Renewable Naphtha DAKOTA PRAIRIE 

REFINING (1166)
Marathon Dickinson 
Refinery (F00313)

U.S sourced Soybean Oil transported 
by rail to Renewable Diesel plant in 
Dickinson, North Dakota; Natural Gas 
and Electricity; transported to 
California by rail and ocean tanker 
(Provisional)

None Retired

B024006 Tier 2 3.0

Fuel Producer: DAKOTA PRAIRIE REFINING (1166); 
Facil ity Name: Marathon Dickinson Refinery (F00313); 
U.S sourced Used Cooking Oil transported by truck and 
rail to Renewable Diesel plant in Dickinson, North 
Dakota; Natural Gas and Grid Electricity; transported to 
California by rail and ocean tanker (Provisional)

North Dakota oking Oil/Waste Oil (U Renewable 
Naphtha (RNT) None None RNT001B02400600 21.09 12/28/2021 Application Package Renewable Naphtha DAKOTA PRAIRIE 

REFINING (1166)
Marathon Dickinson 
Refinery (F00313)

U.S sourced Used Cooking Oil 
transported by truck and rail to 
Renewable Diesel plant in Dickinson, 
North Dakota; Natural Gas and Grid 
Electricity; transported to California by
rail and ocean tanker (Provisional)

None Retired

B024007 Tier 2 3.0

Fuel Producer: DAKOTA PRAIRIE REFINING (1166); 
Facil ity Name: Marathon Dickinson Refinery (F00313); 
U.S sourced Animal Fat transported by truck and rail to 
Renewable Diesel plant in Dickinson, North Dakota; 
Natural Gas and Grid Electricity; transported to California 
by rail and ocean tanker (Provisional)

North Dakota w (animal and poultry f Renewable 
Naphtha (RNT) None None RNT002B02400700 33.34 12/28/2021 Application Package Renewable Naphtha DAKOTA PRAIRIE 

REFINING (1166)
Marathon Dickinson 
Refinery (F00313)

U.S sourced Animal Fat transported by
truck and rail to Renewable Diesel 
plant in Dickinson, North Dakota; 
Natural Gas and Grid Electricity; 
transported to California by rail and 
ocean tanker (Provisional)

None Retired

B024008 Tier 2 3.0

Fuel Producer: DAKOTA PRAIRIE REFINING (1166); 
Facil ity Name: Marathon Dickinson Refinery (F00313); 
U.S sourced Used Cooking Oil transported by truck and 
rail to Renewable Diesel plant in Dickinson, North 
Dakota; Natural Gas and Grid Electricity; transported to 
California by rail and ocean tanker (Provisional)

North Dakota oking Oil/Waste Oil (U Renewable 
Diesel (RND) None None RND001B02400800 21.09 12/28/2021 Application Package Renewable Diesel DAKOTA PRAIRIE 

REFINING (1166)
Marathon Dickinson 
Refinery (F00313)

U.S sourced Used Cooking Oil 
transported by truck and rail to 
Renewable Diesel plant in Dickinson, 
North Dakota; Natural Gas and Grid 
Electricity; transported to California by
rail and ocean tanker (Provisional)

None Retired

B024101 Tier 2 3.0

Fuel Producer: PHILLIPS 66 COMPANY (4528); Facil ity 
Name: Phill ips 66 Rodeo (82191); Renewable diesel 
produced from Soybean Oil transported by rail to 
California; natural gas, steam, off gases, grid electricity 
and hydrogen; distributed in California via 
barge/ship/pipeline (Provisional)

California Soybean Oil (005) Renewable 
Diesel (RND) None None RND005B02410100 54.68 12/28/2021 Application Package Renewable Diesel PHILLIPS 66 COMPANY 

(4528)
Phill ips 66 Rodeo 
(82191)

Renewable diesel produced from 
Soybean Oil transported by rail to 
California; natural gas, steam, off 
gases, grid electricity and hydrogen; 
distributed in California via 
barge/ship/pipeline (Provisional)

None Retired

B024103 Tier 2 3.0

Fuel Producer: PHILLIPS 66 COMPANY (4528); Facil ity 
Name: Phill ips 66 Rodeo (82191); Renewable diesel 
produced from Canola Oil transported by rail and ocean 
tanker to California; natural gas, steam, off gases, grid 
electricity and hydrogen; distributed in California via 
barge/ship/pipeline (Provisional)

California Canola Oil (006) Renewable 
Diesel (RND) None None RND006B02410300 51.87 12/28/2021 Application Package Renewable Diesel PHILLIPS 66 COMPANY 

(4528)
Phill ips 66 Rodeo 
(82191)

Renewable diesel produced from 
Canola Oil transported by rail and 
ocean tanker to California; natural gas, 
steam, off gases, grid electricity and 
hydrogen; distributed in California via 
barge/ship/pipeline (Provisional)

None Retired

A043602 Tier 1 3.0

Fuel Producer: AL CORN CLEAN FUEL, LLC (4825); 
Facil ity Name: AL CORN CLEAN FUEL, LLC (70087); 
Midwest Corn, Dry Mill; Fiber Ethanol Conversion 
Process (Edeniq); Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Minnesota; Ethanol transported by 
rail to California. (Provisional)

Minnesota Corn Fiber (012) Ethanol (ETH) None None ETH012A04360200 24.89 2/1/2022 None Ethanol AL CORN CLEAN FUEL, 
LLC (4825)

AL CORN CLEAN 
FUEL, LLC (70087)

Midwest Corn, Dry Mill; Fiber Ethanol 
Conversion Process (Edeniq); Natural 
Gas, Grid Electricity; Fiber Ethanol 
produced in Minnesota; Ethanol 
transported by rail to California. 
(Provisional)

None Retired

B025101 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); North American Sourced Soybean Oil 
transported by rail to Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid Electricity, and Hydrogen; 
Finished Fuel transported to California by rail, ocean 
tanker, and/or barge. (Provisional)

Louisiana Soybean Oil (005) Renewable 
Diesel (RND) None None RND005B02510100 60.13 3/28/2022 Application Package Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

North American Sourced Soybean Oil 
transported by rail to Renewable Diesel 
plant in Norco, Louisiana; Natural Gas, 
Grid Electricity, and Hydrogen; 
Finished Fuel transported to California 
by rail, ocean tanker, and/or barge. 
(Provisional)

None Retired

B025102 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); North American Sourced Corn Oil transported 
by truck, rail, and barge to Renewable Diesel plant in 
Norco, Louisiana; Natural Gas, Grid Electricity, and 
Hydrogen; Finished Fuel transported to California by rail, 
ocean tanker, and/or barge. (Provisional)

Louisiana Disti l lers' Corn Oil  (00 Renewable 
Diesel (RND) RND003B00540100 27.42 RND003B02510200 27.64 3/28/2022 Application Package Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

North American Sourced Corn Oil 
transported by truck, rail, and barge to 
Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid 
Electricity, and Hydrogen; Finished 
Fuel transported to California by rail, 
ocean tanker, and/or barge. 
(Provisional)

None Retired

B025103 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); North American Sourced Used Cooking Oil 
transported by truck and rail to Renewable Diesel plant 
in Norco, Louisiana; Natural Gas, Grid Electricity, and 
Hydrogen; Finished Fuel transported to California by rail, 
ocean tanker, and/or barge. (Provisional)

Louisiana oking Oil/Waste Oil (U Renewable 
Diesel (RND) RND001B00540200 19.92 RND001B02510300 19.75 3/28/2022 Application Package Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

North American Sourced Used Cooking 
Oil transported by truck and rail to 
Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid 
Electricity, and Hydrogen; Finished 
Fuel transported to California by rail, 
ocean tanker, and/or barge. 
(Provisional)

None Retired

B025104 Tier 2 3.0

 Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); Low energy rendered Used Cooking Oil sourced 
from Darling Ingredients facil ities and transported by 
truck and rail to Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid Electricity, and Hydrogen; 
Finished Fuel transported to California by rail, ocean 
tanker, and/or barge. (Provisional)

Louisiana oking Oil/Waste Oil (U Renewable 
Diesel (RND) None None RND001B02510400 18.16 3/28/2022 Application Package Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

Low energy rendered Used Cooking Oil 
sourced from Darling Ingredients 
facil ities and transported by truck and 
rail to Renewable Diesel plant in 
Norco, Louisiana; Natural Gas, Grid 
Electricity, and Hydrogen; Finished 
Fuel transported to California by rail, 
ocean tanker, and/or barge. 
(Provisional)

None Retired

B025105 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); North American Sourced Tallow transported by 
truck and rail to Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid Electricity, and Hydrogen; 
Finished Fuel transported to California by rail, ocean 
tanker, and/or barge. (Provisional)

Louisiana w (animal and poultry f Renewable 
Diesel (RND) RND002B00540300 31.86 RND002B02510500 32.14 3/28/2022 Application Package Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

North American Sourced Tallow 
transported by truck and rail to 
Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid 
Electricity, and Hydrogen; Finished 
Fuel transported to California by rail, 
ocean tanker, and/or barge. 
(Provisional)

None Retired

B025106 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); Australian Sourced Tallow transported by truck 
and ocean tanker to Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid Electricity, and Hydrogen; 
Finished Fuel transported to California by rail, ocean 
tanker, and/or barge. (Provisional)

Louisiana w (animal and poultry f Renewable 
Diesel (RND) None None RND002B02510600 42.48 3/28/2022 Application Package Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

Australian Sourced Tallow transported 
by truck and ocean tanker to 
Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid 
Electricity, and Hydrogen; Finished 
Fuel transported to California by rail, 
ocean tanker, and/or barge. 
(Provisional)

None Retired

B025107 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); North American Sourced Soybean Oil 
transported by rail to Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid Electricity, and Hydrogen; 
Fuel transported to California by rail, ocean tanker, 
and/or barge. (Provisional)

Louisiana Soybean Oil (005) Renewable 
Naphtha (RNT) None None RNT005B02510700 60.13 3/28/2022 Application Package Renewable Naphtha Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

North American Sourced Soybean Oil 
transported by rail to Renewable Diesel 
plant in Norco, Louisiana; Natural Gas, 
Grid Electricity, and Hydrogen; Fuel 
transported to California by rail, ocean 
tanker, and/or barge. (Provisional)

None Retired

B025108 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); North American Sourced Corn Oil transported 
by truck, rail, and barge to Renewable Diesel plant in 
Norco, Louisiana; Natural Gas, Grid Electricity, and 
Hydrogen; Finished Fuel transported to California by rail, 
ocean tanker, and/or barge. (Provisional)

Louisiana Disti l lers' Corn Oil  (00 Renewable 
Naphtha (RNT) None None RNT003B02510800 27.64 3/28/2022 Application Package Renewable Naphtha Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

North American Sourced Corn Oil 
transported by truck, rail, and barge to 
Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid 
Electricity, and Hydrogen; Finished 
Fuel transported to California by rail, 
ocean tanker, and/or barge. 
(Provisional)

None Retired

B025109 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); North American Sourced Used Cooking Oil 
transported by truck and rail to Renewable Diesel plant 
in Norco, Louisiana; Natural Gas, Grid Electricity, and 
Hydrogen; Finished Fuel transported to California by rail, 
ocean tanker, and/or barge. (Provisional)

Louisiana oking Oil/Waste Oil (U Renewable 
Naphtha (RNT) None None RNT001B02510900 19.75 3/28/2022 Application Package Renewable Naphtha Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

North American Sourced Used Cooking 
Oil transported by truck and rail to 
Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid 
Electricity, and Hydrogen; Finished 
Fuel transported to California by rail, 
ocean tanker, and/or barge. 
(Provisional)

None Retired

B025110 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); Low energy rendered Used Cooking Oil sourced 
from Darling Ingredients facil ities and transported by 
truck and rail to Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid Electricity, and Hydrogen; 
Finished Fuel transported to California by rail, ocean 
tanker, and/or barge. (Provisional)

Louisiana oking Oil/Waste Oil (U Renewable 
Naphtha (RNT) None None RNT001B02511000 18.16 3/28/2022 Application Package Renewable Naphtha Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

Low energy rendered Used Cooking Oil 
sourced from Darling Ingredients 
facil ities and transported by truck and 
rail to Renewable Diesel plant in 
Norco, Louisiana; Natural Gas, Grid 
Electricity, and Hydrogen; Finished 
Fuel transported to California by rail, 
ocean tanker, and/or barge. 
(Provisional)

None Retired

B025111 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); North American Sourced Tallow transported by 
truck and rail to Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid Electricity, and Hydrogen; 
Finished Fuel transported to California by rail, ocean 
tanker, and/or barge. (Provisional)

Louisiana w (animal and poultry f Renewable 
Naphtha (RNT) None None RNT002B02511100 32.14 3/28/2022 Application Package Renewable Naphtha Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

North American Sourced Tallow 
transported by truck and rail to 
Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid 
Electricity, and Hydrogen; Finished 
Fuel transported to California by rail, 
ocean tanker, and/or barge. 
(Provisional)

None Retired

B025112 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); Australian Sourced Tallow transported by truck 
and ocean tanker to Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid Electricity, and Hydrogen; 
Finished Fuel transported to California by rail, ocean 
tanker, and/or barge. (Provisional)

Louisiana w (animal and poultry f Renewable 
Naphtha (RNT) None None RNT002B02511200 42.48 3/28/2022 Application Package Renewable Naphtha Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

Australian Sourced Tallow transported 
by truck and ocean tanker to 
Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid 
Electricity, and Hydrogen; Finished 
Fuel transported to California by rail, 
ocean tanker, and/or barge. 
(Provisional)

None Retired

B026801 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Site-Specific 
Rendered Animal Fat Sourced from JBS Brooks Alberta 
Canada transported by rail to Renewable Diesel plant in 
Paramount, California; Natural Gas, Grid Electricity, and 
Hydrogen; Renewable Jet Fuel produced in California  
(Provisional)

California w (animal and poultry f Alternative Jet 
Fuel (AJF) AJF002B00450100 25.08 AJF002B02680100 18.87 3/28/2022 Application Package Alternative Jet Fuel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Site-Specific Rendered Animal Fat 
Sourced from JBS Brooks Alberta 
Canada transported by rail to 
Renewable Diesel plant in Paramount, 
California; Natural Gas, Grid 
Electricity, and Hydrogen; Renewable 
Jet Fuel produced in California  
(Provisional)

None Retired

B026802 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Site-Specific 
Rendered Animal Fat Sourced from JBS Brooks Alberta 
Canada transported by rail to Renewable Diesel plant in 
Paramount, California; Natural Gas, Grid Electricity, and 
Hydrogen; Renewable Diesel produced in California  
(Provisional)

California w (animal and poultry f Renewable 
Diesel (RND) RND002B00450200 25.08 RND002B02680200 18.87 3/28/2022 Application Package Renewable Diesel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Site-Specific Rendered Animal Fat 
Sourced from JBS Brooks Alberta 
Canada transported by rail to 
Renewable Diesel plant in Paramount, 
California; Natural Gas, Grid 
Electricity, and Hydrogen; Renewable 
Diesel produced in California  
(Provisional)

None Retired

B026803 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Site-Specific 
Rendered Animal Fat Sourced from JBS Brooks Alberta 
Canada transported by rail to Renewable Diesel plant in 
Paramount, California; Natural Gas, Grid Electricity, and 
Hydrogen; Renewable Naphtha produced in California  
(Provisional)

California w (animal and poultry f Renewable 
Naphtha (RNT) RNT002B00450300 25.08 RNT002B02680300 18.87 3/28/2022 Application Package Renewable Naphtha AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Site-Specific Rendered Animal Fat 
Sourced from JBS Brooks Alberta 
Canada transported by rail to 
Renewable Diesel plant in Paramount, 
California; Natural Gas, Grid 
Electricity, and Hydrogen; Renewable 
Naphtha produced in California  
(Provisional)

None Retired

B026810 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Site-Specific 
Rendered Animal Fat Sourced from JBS Dinmore 
Australia transported by truck and ocean tanker to 
Renewable Diesel plant in Paramount, California; 
Natural Gas, Grid Electricity, and Hydrogen; Renewable 
Jet Fuel produced in California  (Provisional)

California w (animal and poultry f Alternative Jet 
Fuel (AJF) AJF002B01680100 33.42 AJF002B02681000 29.26 3/28/2022 Application Package Alternative Jet Fuel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Site-Specific Rendered Animal Fat 
Sourced from JBS Dinmore Australia 
transported by truck and ocean tanker 
to Renewable Diesel plant in 
Paramount, California; Natural Gas, 
Grid Electricity, and Hydrogen; 
Renewable Jet Fuel produced in 
California  (Provisional)

None Retired

B026811 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Site-Specific 
Rendered Animal Fat Sourced from JBS Dinmore 
Australia transported by truck and ocean tanker to 
Renewable Diesel plant in Paramount, California; 
Natural Gas, Grid Electricity, and Hydrogen; Renewable 
Diesel produced in California  (Provisional)

California w (animal and poultry f Renewable 
Diesel (RND) RND002B01680200 33.42 RND002B02681100 29.26 3/28/2022 Application Package Renewable Diesel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Site-Specific Rendered Animal Fat 
Sourced from JBS Dinmore Australia 
transported by truck and ocean tanker 
to Renewable Diesel plant in 
Paramount, California; Natural Gas, 
Grid Electricity, and Hydrogen; 
Renewable Diesel produced in 
California  (Provisional)

None Retired

B026812 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Site-Specific 
Rendered Animal Fat Sourced from JBS Dinmore 
Australia transported by truck and ocean tanker to 
Renewable Diesel plant in Paramount, California; 
Natural Gas, Grid Electricity, and Hydrogen; Renewable 
Naphtha produced in California  (Provisional)

California w (animal and poultry f Renewable 
Naphtha (RNT) RNT002B01680300 33.42 RNT002B02681200 29.26 3/28/2022 Application Package Renewable Naphtha AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Site-Specific Rendered Animal Fat 
Sourced from JBS Dinmore Australia 
transported by truck and ocean tanker 
to Renewable Diesel plant in 
Paramount, California; Natural Gas, 
Grid Electricity, and Hydrogen; 
Renewable Naphtha produced in 
California  (Provisional)

None Retired

B021601 Tier 2 3.0

Fuel Producer: DTE ENERGY TRADING, INC. (6545); 
Facil ity Name: KEWAUNEE RENEWABLE ENERGY, LLC 
(71003); Renewable Natural Gas (RNG) from Dairy 
Manure at Kinnard Farms and upgraded at Kewaunee 
Renewable Energy, LLC in Casco, WI; RNG is trucked to 
pipeline injection and pipelined to California for 
transportation use (Provisional)

Wisconsin Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B02160100 -382.83 3/30/2022 Application Package Bio-CNG DTE ENERGY 

TRADING, INC. (6545)

KEWAUNEE 
RENEWABLE 
ENERGY, LLC 
(71003)

Renewable Natural Gas (RNG) from 
Dairy Manure at Kinnard Farms and 
upgraded at Kewaunee Renewable 
Energy, LLC in Casco, WI; RNG is 
trucked to pipeline injection and 
pipelined to California for 
transportation use (Provisional)

None Retired

B021602 Tier 2 3.0

Fuel Producer: DTE ENERGY TRADING, INC. (6545); 
Facil ity Name: KEWAUNEE RENEWABLE ENERGY, LLC 
(71003); Renewable Natural Gas (RNG) from Dairy 
Manure at Kinnard Farms and upgraded at Kewaunee 
Renewable Energy, LLC in Casco, WI; RNG is trucked to 
pipeline injection and pipelined to Arizona for 
l iquefaction and trucked to California for use as LNG  
(Provisional)

Wisconsin Dairy Manure (026)
Liquefied 

Natural Gas 
(LNG)

None None LNG026B02160200 -369.56 3/30/2022 Application Package Bio-LNG DTE ENERGY 
TRADING, INC. (6545)

KEWAUNEE 
RENEWABLE 
ENERGY, LLC 
(71003)

Renewable Natural Gas (RNG) from 
Dairy Manure at Kinnard Farms and 
upgraded at Kewaunee Renewable 
Energy, LLC in Casco, WI; RNG is 
trucked to pipeline injection and 
pipelined to Arizona for l iquefaction 
and trucked to California for use as 
LNG  (Provisional)

None Retired

B021603 Tier 2 3.0

Fuel Producer: DTE ENERGY TRADING, INC. (6545); 
Facil ity Name: KEWAUNEE RENEWABLE ENERGY, LLC 
(71003); Renewable Natural Gas (RNG) from Dairy 
Manure at Kinnard Farms and upgraded at Kewaunee 
Renewable Energy, LLC in Casco, WI; RNG is trucked to 
pipeline injection and pipelined to Arizona for 
l iquefaction and trucked to California for use as L-CNG 
(Provisional)

Wisconsin Dairy Manure (026)
Liquefied 

Compressed 
Natural Gas 

(LCN)

None None LCN026B02160300 -366.02 3/30/2022 Application Package Bio-CNG DTE ENERGY 
TRADING, INC. (6545)

KEWAUNEE 
RENEWABLE 
ENERGY, LLC 
(71003)

Renewable Natural Gas (RNG) from 
Dairy Manure at Kinnard Farms and 
upgraded at Kewaunee Renewable 
Energy, LLC in Casco, WI; RNG is 
trucked to pipeline injection and 
pipelined to Arizona for l iquefaction 
and trucked to California for use as L-
CNG (Provisional)

None Retired

B021701 Tier 2 3.0

Fuel Producer: DTE ENERGY TRADING, INC. (6545); 
Facil ity Name: NEW CHESTER RENEWABLE ENERGY, 
LLC (71181); Renewable Natural Gas (RNG) from Dairy 
Manure at New Chester Farm and upgraded at NEW 
CHESTER RENEWABLE ENERGY, LLC in Grand Marsh, 
WI, LLC; RNG is trucked to pipeline injection and 
pipelined to California for transportation use 
(Provisional)

Wisconsin Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B02170100 -303.92 3/30/2022 Application Package Bio-CNG DTE ENERGY 

TRADING, INC. (6545)

NEW CHESTER 
RENEWABLE 
ENERGY, LLC 
(71181)

Renewable Natural Gas (RNG) from 
Dairy Manure at New Chester Farm and 
upgraded at NEW CHESTER 
RENEWABLE ENERGY, LLC in Grand 
Marsh, WI, LLC; RNG is trucked to 
pipeline injection and pipelined to 
California for transportation use 
(Provisional)

None Retired

B021702 Tier 2 3.0

Fuel Producer: DTE ENERGY TRADING, INC. (6545); 
Facil ity Name: NEW CHESTER RENEWABLE ENERGY, 
LLC (71181); Renewable Natural Gas (RNG) from Dairy 
Manure at New Chester Farm and upgraded at NEW 
CHESTER RENEWABLE ENERGY, LLC, Grand Marsh, 
WI; RNG trucked to pipeline injection and pipelined to 
Arizona for l iquefaction; LNG trucked to California for 
final use (Provisional)

Wisconsin Dairy Manure (026)
Liquefied 

Natural Gas 
(LNG)

None None LNG026B02170200 -290.16 3/30/2022 Application Package Bio-LNG DTE ENERGY 
TRADING, INC. (6545)

NEW CHESTER 
RENEWABLE 
ENERGY, LLC 
(71181)

Renewable Natural Gas (RNG) from 
Dairy Manure at New Chester Farm and 
upgraded at NEW CHESTER 
RENEWABLE ENERGY, LLC, Grand 
Marsh, WI; RNG trucked to pipeline 
injection and pipelined to Arizona for 
l iquefaction; LNG trucked to California 
for final use (Provisional)

None Retired

B021703 Tier 2 3.0

Fuel Producer: DTE ENERGY TRADING, INC. (6545); 
Facil ity Name: NEW CHESTER RENEWABLE ENERGY, 
LLC (71181); Renewable Natural Gas (RNG) from Dairy 
Manure at New Chester Farm and upgraded at NEW 
CHESTER RENEWABLE ENERGY, LLC, Grand Marsh, 
WI; RNG trucked to pipeline injection and pipelined to 
Arizona for l iquefaction; LNG trucked to California for 
use as L-CNG (Provisional)

Wisconsin Dairy Manure (026)
Liquefied 

Compressed 
Natural Gas 

(LCN)

None None LCN026B02170300 -286.62 3/30/2022 Application Package Bio-CNG DTE ENERGY 
TRADING, INC. (6545)

NEW CHESTER 
RENEWABLE 
ENERGY, LLC 
(71181)

Renewable Natural Gas (RNG) from 
Dairy Manure at New Chester Farm and 
upgraded at NEW CHESTER 
RENEWABLE ENERGY, LLC, Grand 
Marsh, WI; RNG trucked to pipeline 
injection and pipelined to Arizona for 
l iquefaction; LNG trucked to California 
for use as L-CNG (Provisional)

None Retired
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https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0217_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0217_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0217_cover.pdf


B026701 Tier 2 3.0

Fuel Producer: Crimson Renewable Energy LLC (4814); 
Facil ity Name: Crimson Renewable Energy Bakersfield 
Biodiesel Plant (80174); Corn Oil transported by truck 
and rail to Biodiesel plant in Bakersfield, California; 
Natural Gas and Grid Electricity; Composite Biodiesel 
produced by conventional and RepCat process.  In-state 
fuel distribution by truck. (Provisional)

California Disti l lers' Corn Oil  (00 Biodiesel (BIO) BIO003A02850500 25.22 BIO003B02670100 28.67 3/29/2022 Application Package Biodiesel Crimson Renewable 
Energy LLC (4814)

Crimson Renewable 
Energy Bakersfield 
Biodiesel Plant 
(80174)

Corn Oil transported by truck and rail to 
Biodiesel plant in Bakersfield, 
California; Natural Gas and Grid 
Electricity; Composite Biodiesel 
produced by conventional and RepCat 
process.  In-state fuel distribution by 
truck. (Provisional)

None Retired

B026702 Tier 2 3.0

Fuel Producer: Crimson Renewable Energy LLC (4814); 
Facil ity Name: Crimson Renewable Energy Bakersfield 
Biodiesel Plant (80174); North American sourced Animal 
Fat transported by truck and rail to Biodiesel plant in 
Bakersfield, California; Natural Gas and Grid Electricity; 
Composite Biodiesel produced by conventional and 
RepCat process.  In-state fuel distribution by truck. 
(Provisional)

California w (animal and poultry f Biodiesel (BIO) BIO002A02850600 30.94 BIO002B02670200 32.53 3/29/2022 Application Package Biodiesel Crimson Renewable 
Energy LLC (4814)

Crimson Renewable 
Energy Bakersfield 
Biodiesel Plant 
(80174)

North American sourced Animal Fat 
transported by truck and rail to 
Biodiesel plant in Bakersfield, 
California; Natural Gas and Grid 
Electricity; Composite Biodiesel 
produced by conventional and RepCat 
process.  In-state fuel distribution by 
truck. (Provisional)

None Retired

B028001 Tier 2 3.0

Fuel Producer: Iwatani Corporation of America (C1024); 
Facil ity Name: Linde-Praxair (F00088); Gaseous 
Hydrogen produced at the Linde-Praxair SMR facil ity in 
Ontario, California using Biomethane derived from swine 
manure generated at Homan Farm, King City, Missouri; 
transported as G.H2 in tube trailers to refueling stations 
in California.

California Swine Manure (044) Gaseous 
Hydrogen (HYG) None None HYG044B02800100 -374.14 3/29/2022 Application Package Hydrogen Iwatani Corporation of 

America (C1024)
Linde-Praxair 
(F00088)

Gaseous Hydrogen produced at the 
Linde-Praxair SMR facil ity in Ontario, 
California using Biomethane derived 
from swine manure generated at 
Homan Farm, King City, Missouri; 
transported as G.H2 in tube trailers to 
refueling stations in California.

None Retired

B028002 Tier 2 3.0

Fuel Producer: Iwatani Corporation of America (C1024); 
Facil ity Name: Linde-Praxair (F00088); Gaseous 
Hydrogen produced at the Linde-Praxair SMR facil ity in 
Ontario, California using Biomethane derived from swine 
manure generated at Valley View Farm, Greencastle, 
Missouri; transported as G.H2 in tube trailers to refueling 
stations in California.

California Swine Manure (044) Gaseous 
Hydrogen (HYG) None None HYG044B02800200 -390.47 3/29/2022 Application Package Hydrogen Iwatani Corporation of 

America (C1024)
Linde-Praxair 
(F00088)

Gaseous Hydrogen produced at the 
Linde-Praxair SMR facil ity in Ontario, 
California using Biomethane derived 
from swine manure generated at 
Valley View Farm, Greencastle, 
Missouri; transported as G.H2 in tube 
trailers to refueling stations in 
California.

None Retired

A045501 Tier 1 3.0

Fuel Producer: BLUE SOURCE LLC (6086) ; Facil ity 
Name: Theresa Street Water Resource Recovery Facil ity 
(F00343); Biomethane from Waste Water Treatment 
Plant in Lincoln Nebraska, pipelined to California, 
compressed to CNG as indirect accounting of RNG 
dispensed in California (Provisional)

Nebraska Wastewater Sludge (03
Compressed 
Natural Gas 

(CNG)
None None CNG030A04550100 43.12 4/14/2022 None Bio-CNG BLUE SOURCE LLC 

(6086) 

Theresa Street Water 
Resource Recovery 
Facil ity (F00343)

Biomethane from Waste Water 
Treatment Plant in Lincoln Nebraska, 
pipelined to California, compressed to 
CNG as indirect accounting of RNG 
dispensed in California (Provisional)

None Retired

B037802 Tier 2 3.0

Fuel Producer: Iwatani Corporation of America (C1024); 
Facil ity Name: Linde-Praxair (F00088); Gaseous 
Hydrogen produced at Linde-Praxair SMR using 
Biomethane derived from landfil l gas generated at 
Johnstown Regional Energy - Raeger Landfil l in 
Johnstown, PA; finished fuel transported as gaseous 
Hydrogen in tube trailers to refueling stations in 
California.

California Landfil l Gas (025) Gaseous 
Hydrogen (HYG) None None HYG025B03780200 75.16 12/19/2022 Application Package Hydrogen Iwatani Corporation of 

America (C1024)
Linde-Praxair 
(F00088)

Gaseous Hydrogen produced at Linde-
Praxair SMR using Biomethane 
derived from landfil l gas generated at 
Johnstown Regional Energy - Raeger 
Landfil l in Johnstown, PA; finished fuel 
transported as gaseous Hydrogen in 
tube trailers to refueling stations in 
California.

None Retired

A016501 Tier 1 3.0

Fuel Producer:  NEWPORT BIODIESEL INC (7764); 
Facil ity Name: NEWPORT BIODIESEL LLC (83532); 
Northeast US sourced Self-Rendered Used Cooking Oil 
transported by truck to Biodiesel plant in Newport, RI; 
Biodiesel transported by rail to California

Rhode Island oking Oil/Waste Oil (U Biodiesel (BIO) BIO001A01650100 15.24 BIO001A01650102 15.02 12/16/2019 None Biodiesel  NEWPORT BIODIESEL 
INC (7764)

NEWPORT 
BIODIESEL LLC 
(83532)

Northeast US sourced Self-Rendered 
Used Cooking Oil transported by truck 
to Biodiesel plant in Newport, RI; 
Biodiesel transported by rail to 
California

2021 AFPR Recert Complete Retired

B004303 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Renewable 
Naphtha produced from North America Rendered Animal 
Fat; Natural Gas, Grid Electricity and Hydrogen; 
Renewable Naphtha produced in California (Provisional)

California w (animal and poultry f Renewable 
Naphtha (RNT) None None RNT002B00430300 37.13 12/27/2019 Application Package Renewable Naphtha AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Renewable Naphtha produced from 
North America Rendered Animal Fat; 
Natural Gas, Grid Electricity and 
Hydrogen; Renewable Naphtha 
produced in California (Provisional)

None Retired

A016001 Tier 1 3.0

Fuel Producer: Iogen D3 Biofuel Partners LLC (6486); 
Facil ity Name: GSF Energy-Rumpke Landfil l (71138S); 
Landfil l Gas generated at the Rumpke Landfil l; 
upgraded to pipeline-quality biomethane in Cincinnati, 
Ohio; Delivered via pipeline to California; Dispensed as 
CNG fuel (Provisional)

Ohio Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A01600100 44.90 CNG025A01600102 45.59 12/20/2019 None Bio-CNG Iogen D3 Biofuel 

Partners LLC (6486)
GSF Energy-Rumpke 
Landfil l (71138S)

Landfil l Gas generated at the Rumpke 
Landfil l; upgraded to pipeline-quality 
biomethane in Cincinnati, Ohio; 
Delivered via pipeline to California; 
Dispensed as CNG fuel (Provisional)

2021 AFPR Recert Complete Retired

A016502 Tier 1 3.0

Fuel Producer: NEWPORT BIODIESEL INC (7764); 
Facil ity Name: NEWPORT BIODIESEL LLC (83532); 
Northeast US sourced Rendered Used Cooking Oil 
transported by truck to Biodiesel plant in Newport, RI; 
Biodiesel transported by rail California

Rhode Island oking Oil/Waste Oil (U Biodiesel (BIO) BIO001A01650200 18.60 BIO001A01650202 17.61 12/16/2019 None Biodiesel NEWPORT BIODIESEL 
INC (7764)

NEWPORT 
BIODIESEL LLC 
(83532)

Northeast US sourced Rendered Used 
Cooking Oil transported by truck to 
Biodiesel plant in Newport, RI; 
Biodiesel transported by rail California

2021 AFPR Recert Complete Retired

B008901 Tier 2 3.0

Fuel Producer: Gallo Cattle Company, LP (C1029) ; 
Facil ity Name: Cottonwood Dairy (F00094); Low-CI 
electricity from dairy manure and cheese wastewater 
biogas, using reciprocating engine at Cottonwood Dairy 
in Atwater, California for use as transportation fuel in 
California.

California Dairy Manure (026) Electricity (ELC) ELC026B00890101 -126.52 ELC026B00890103 -93.58 3/25/2021 None Electricity Gallo Cattle Company, 
LP (C1029) 

Cottonwood Dairy 
(F00094)

Low-CI electricity from dairy manure 
and cheese wastewater biogas, using 
reciprocating engine at Cottonwood 
Dairy in Atwater, California for use as 
transportation fuel in California.

2021 AFPR Recert Complete Retired

A029701 Tier 1 3.0

Fuel Producer: RENEWABLE POWER PRODUCERS, 
LLC (6504); Facil ity Name: RENEWABLE POWER 
PRODUCERS, LLC (71289); Biomethane from Landfil l at 
Lawrence, Kansas, pipelined to Clean Energy Boron, 
California for l iquefaction to LNG; trucked to California 
LNG stations (Provisional)

Kansas Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

LNG025A02970101 58.34 LNG025A02970102 60.50 12/15/2020 None Bio-LNG
RENEWABLE POWER 
PRODUCERS, LLC 
(6504)

RENEWABLE POWER 
PRODUCERS, LLC 
(71289)

Biomethane from Landfil l at Lawrence, 
Kansas, pipelined to Clean Energy 
Boron, California for l iquefaction to 
LNG; trucked to California LNG stations 
(Provisional)

2021 AFPR Recert Complete Retired

B004301 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Renewable Jet 
produced from North America Rendered Animal Fat; 
Natural Gas, Grid Electricity and Hydrogen; Renewable 
Jet produced in California (Provisional)

California w (animal and poultry f Alternative Jet 
Fuel (AJF) AJF002B00430100 37.13 AJF002B00430102 38.93 12/27/2019 Application Package Alternative Jet Fuel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Renewable Jet produced from North 
America Rendered Animal Fat; Natural 
Gas, Grid Electricity and Hydrogen; 
Renewable Jet produced in California 
(Provisional)

2021 AFPR Recert Complete Retired

B004403 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Renewable 
Naphtha produced from Australia Rendered Animal Fat; 
Natural Gas, Grid Electricity and Hydrogen; Renewable 
Naphtha produced in California

California w (animal and poultry f Renewable 
Naphtha (RNT) RNT002B00440300 42.91 RNT002B00440302 44.72 12/27/2019 Application Package Renewable Naphtha AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Renewable Naphtha produced from 
Australia Rendered Animal Fat; 
Natural Gas, Grid Electricity and 
Hydrogen; Renewable Naphtha 
produced in California

2021 AFPR Recert Complete Retired

B016801 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Renewable jet 
fuel produced from animal fat in Dinmore, Australia; 
natural gas, grid electricity and hydrogen; renewable jet 
fuel produced in California (Provisional)

California w (animal and poultry f Alternative Jet 
Fuel (AJF) AJF002B01680100 33.42 AJF002B01680101 35.53 6/29/2021 Application Package Alternative Jet Fuel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Renewable jet fuel produced from 
animal fat in Dinmore, Australia; 
natural gas, grid electricity and 
hydrogen; renewable jet fuel produced 
in California (Provisional)

2021 AFPR Recert Complete Retired

A006402 Tier 1 3.0

Fuel Producer: POET Biorefining - Gowrie (4784) ; 
Facil ity Name: POET Biorefining - Gowrie (70033); 
Midwest Corn, Dry Mill, Dry DGS, Wet DGS, Modified 
DGS, Syrup, and Corn Oil using natural gas and grid 
electricity; Corn starch and Fiber ethanol produced in 
Gowrie, IA,&nbsp; using BPX conversion method; 
Ethanol transported by rail to California

Iowa Corn (009) Ethanol (ETH) ETH009A00640200 68.04 ETH009A00640200 64.75 5/7/2019 None Ethanol POET Biorefining - 
Gowrie (4784) 

POET Biorefining - 
Gowrie (70033)

Midwest Corn, Dry Mill, Dry DGS, Wet 
DGS, Modified DGS, Syrup, and Corn 
Oil using natural gas and grid 
electricity; Corn starch and Fiber 
ethanol produced in Gowrie, IA,&nbsp; 
using BPX conversion method; Ethanol 
transported by rail to California

2021 AFPR Recert Complete Retired

None Lookup Table 3.0
CARBOB - based on the average crude oil supplied to 
California refineries and average California refinery 
efficiencies

California Crude Oil CARBOB None None CBO000L00072019 100.82 NA None CARBOB NA NA
CARBOB based on the average crude 
oil supplied to California refineries and 
average California refinery efficiencies 

None

T1N-1734 Tier 1 2.0

Fuel Producer: Global Alternative Fuels, LLC (7765); 
Facil ity Name: Global Alternative Fuels, LLC (83533); 
High energy rendered Used Cooking Oil (UCO), UCO 
shipped by truck less than 1,000 miles, Biodiesel 
produced in Texas, shipped by rail to California

Texas Used Cooking Oil 
(UCO) Biodiesel BDU226 22.80 BDU226R 24.41 11/28/2018 None Biodiesel Global Alternative Fuels, 

LLC (7765)
Global Alternative 
Fuels, LLC (83533)

High energy rendered Used Cooking 
Oil (UCO), UCO shipped by truck less 
than 1,000 miles, Biodiesel produced 
in Texas, shipped by rail to California

None

A007701 Tier 1 3.0

Fuel Producer: Western Plains Energy, LLC (4740) ; 
Facil ity Name: Western Plains Energy, LLC (70030); 
Midwest Corn and Sorghum, Dry Mill, Wet and Dry  DGS 
using natural gas and electricity; Starch ethanol 
produced from Corn and Sorghum along with Syrup, 
Corn Oil in Oakley, Kansas; Ethanol transported by rail to 
California

Kansas Corn (009) Ethanol (ETH) ETHC278 70.60 ETH009A00770100 62.91 4/15/2019 None Ethanol Western Plains Energy, 
LLC (4740)

Western Plains 
Energy, LLC (70030)

Midwest Corn and Sorghum, Dry Mill, 
Wet and Dry  DGS using natural gas 
and electricity; Starch ethanol 
produced from Corn and Sorghum 
along with Syrup, Corn Oil in Oakley, 
Kansas; Ethanol transported by rail to 
California

None

A007702 Tier 1 3.0

Fuel Producer: Western Plains Energy, LLC (4740); 
Facil ity Name: Western Plains Energy, LLC (70030); 
Pathway Description: Midwest Corn and Sorghum, Dry 
Mill, Wet and Dry  DGS using natural gas and electricity; 
Starch ethanol produced from Corn and Sorghum along 
with Syrup, Corn Oil in Oakley, Kansas; Ethanol 
transported by rail to California

Kansas Grain Sorghum (010) Ethanol (ETH) ETHG215 78.55 ETH010A00770200 66.64 4/15/2019 None Ethanol Western Plains Energy, 
LLC (4740)

Western Plains 
Energy, LLC (70030)

Midwest Corn and Sorghum, Dry Mill, 
Wet and Dry  DGS using natural gas 
and electricity; Starch ethanol 
produced from Corn and Sorghum 
along with Syrup, Corn Oil in Oakley, 
Kansas; Ethanol transported by rail to 
California

None

A003201 Tier 1 3.0

Fuel Producer: Scott Petroleum Inc. (4840); Facil ity 
Name: Scott Petroleum Biodiesel Refinery (82908); U.S. 
sourced Rendered UCO; Biodiesel produced in 
Greenvil le, MS and transported by rail to California

Mississippi
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BDU217 27.90 BIO001A00320100 20.92 5/28/2019 None Biodiesel Scott Petroleum Inc 
(4840)

Scott Petroleum 
Biodiesel Refinery 
(82908)

U.S. sourced Rendered UCO; Biodiesel 
produced in Greenvil le, MS and 
transported by rail to California

None Retired

A003202 Tier 1 3.0

Fuel Producer: Scott Petroleum Inc. (4840); Facil ity 
Name: Scott Petroleum Biodiesel Refinery (82908); U.S. 
sourced Disti l lers' Corn Oil; Biodiesel produced in 
Greenvil le, MS and transported by rail to California

Mississippi Disti l lers' Corn Oil  
(003) Biodiesel (BIO) None None BIO003A00320200 28.43 5/28/2019 None Biodiesel Scott Petroleum Inc 

(4840)

Scott Petroleum 
Biodiesel Refinery 
(82908)

U.S. sourced Disti l lers' Corn Oil; 
Biodiesel produced in Greenvil le, MS 
and transported by rail to California

None Retired

None Lookup Table 3.0
ULSD – based on the average crude oil supplied in 
California refineries and average California refinery 
efficiencies

NA Crude Oil Diesel None None ULS000L00072019 100.45 NA None Diesel NA NA
ULSD – based on the average crude 
oil supplied in California refineries and 
average California refinery efficiencies

None

None Lookup Table 3.0 Compressed Natural Gas from Pipeline Average North Am NA North American 
Fossil NG (031)

Compressed 
Natural Gas 

(CNG)
None None CNG000L00072019 79.21 NA None Fossil CNG NA NA

Compressed Natural Gas from Pipeline 
Average North American Fossil Natural 
Gas

None

None Lookup Table 3.0 Fossil LPG from crude oil refining and natural gas proces NA Crude Oil Propane (LPG) None None LPG000L00072019 83.19 NA None Propane NA NA
Fossil LPG from crude oil refining and 
natural gas processing used as a 
transport fuel

None

None Lookup Table 3.0 Electricity that is generated from 100 percent zero-CI sou NA Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 NA None Electricity NA NA

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

None Lookup Table 3.0
Compressed H2 produced in California from central SMR 
of biomethane (renewable feedstock) from North 
American landfil ls

NA Landfil l Gas (025) Gaseous 
Hydrogen (HYG) None None HYG025L00072019 99.48 NA None Hydrogen NA NA

Compressed H2 produced in California 
from central SMR of biomethane 
(renewable feedstock) from North 
American landfil ls

None

None Lookup Table 3.0 Compressed H2 produced in California from central SMR 
of North American fossil-based NG

NA North American 
Fossil NG (031)

Gaseous 
Hydrogen (HYG) None None HYG031L00072019 117.67 NA None Hydrogen NA NA

Compressed H2 produced in California 
from central SMR of North American 
fossil-based NG

None

None Lookup Table 3.0 Compressed H2 produced in California from electrolysis 
using  electricity generated from zero-CI sources

NA Zero-CI Sources 
(037)

Gaseous 
Hydrogen (HYG) None None HYG037L00072019 10.51 NA None Hydrogen NA NA

Compressed H2 produced in California 
from electrolysis using  electricity 
generated from zero-CI sources

None

None Lookup Table 3.0 Compressed H2 produced in California from electrolysis 
using California average grid electricity

NA Grid Electricity (039) Gaseous 
Hydrogen (HYG) None None HYG039L00072019 164.46 NA None Hydrogen NA NA

Compressed H2 produced in California 
from electrolysis using California 
average grid electricity

None

None Lookup Table 3.0
Liquefied H2 produced in California from central SMR of 
biomethane (renewable feedstock) from North American 
landfil ls

NA Landfil l Gas (025) Liquid Hydrogen 
(HYL) None None HYL025L00072019 129.09 NA None Hydrogen NA NA

Liquefied H2 produced in California 
from central SMR of biomethane 
(renewable feedstock) from North 
American landfil ls

None

None Lookup Table 3.0 Liquefied H2 produced in California from central SMR of 
North American fossil-based NG

NA North American 
Fossil NG (031)

Liquid Hydrogen 
(HYL) None None HYL031L00072019 150.94 NA None Hydrogen NA NA

Liquefied H2 produced in California 
from central SMR of North American 
fossil-based NG

None

A008302 Tier 1 3.0

Fuel Producer: REG Albert Lea, LLC (4305); Facil ity 
Name: REG Albert Lea, LLC (82613); U.S. sourced 
Canola Oil; Natural Gas, Steam, and Grid Electricity; 
Biodiesel produced in Glenvil le, Minnesota and 
transported by rail to California

Minnesota Canola Oil (006) Biodiesel (BIO) None None BIO006A00830200 48.49 6/7/2019 None Biodiesel REG Albert Lea, LLC 
(4305)

REG Albert Lea, LLC 
(82613)

U.S. sourced Canola Oil; Natural Gas, 
Steam, and Grid Electricity; Biodiesel 
produced in Glenvil le, Minnesota and 
transported by rail to California

None Retired

A008301 Tier 1 3.0

Fuel Producer: REG Albert Lea, LLC (4305); Facil ity 
Name: REG Albert Lea, LLC (82613); U.S. sourced 
Soybean Oil; Natural Gas, Steam, and Grid Electricity; 
Biodiesel produced in Glenvil le, Minnesota and 
transported by rail to California

Minnesota Soybean Oil (005) Biodiesel (BIO) None None BIO005A00830100 53.68 6/7/2019 None Biodiesel REG Albert Lea, LLC 
(4305)

REG Albert Lea, LLC 
(82613)

U.S. sourced Soybean Oil; Natural 
Gas, Steam, and Grid Electricity; 
Biodiesel produced in Glenvil le, 
Minnesota and transported by rail to 
California

None Retired

A010001 Tier 1 3.0

Fuel Producer: The Andersons, Inc (5872); Facil ity 
Name: The Andersons Denison Ethanol (70135); 
Midwest Corn, Dry Mill, Dry and Modified DGS; Corn Oil 
and Syrup using natural gas and grid electricity; Corn 
starch Ethanol is produced in Denison, Iowa; Ethanol is 
transported by rail to California

Iowa Corn (009) Ethanol (ETH) ETHC275 76.35 ETH009A01000100 71.62 6/7/2019 None Ethanol The Andersons, Inc 
(5872)

The Andersons 
Denison Ethanol 
(70135)

Midwest Corn, Dry Mill, Dry and 
Modified DGS; Corn Oil and Syrup 
using natural gas and grid electricity; 
Corn starch Ethanol is produced in 
Denison, Iowa; Ethanol is transported 
by rail to California

None Retired

None Lookup Table 3.0 Fuel Producer: BMW of North America, LLC (C1033); 
Smart Charging Lookup Table Pathway NA

Smart Charging or 
Smart Electrolysis 

(047)
Electricity (ELC) None None NA N/A 6/30/2019 See CI's Electricity BMW of North America, 

LLC (C1033) NA Smart Charging Lookup Table 
Pathway

None

A012501 Tier 1 3.0

Fuel Producer: Plymouth Energy LLC (5474); Facil ity 
Name: Plymouth Energy LLC (70183); Midwest Corn, Dry 
Mill; Dry DGS, Corn oil and Syrup; Natural Gas and Grid 
Eletricity; Starch Ethanol produced in Merril l, Iowa; 
Ethanol transported by rail to California

Iowa Corn (009) Ethanol (ETH) ETHC285 83.47 ETH009A01250100 75.16 8/6/2019 None Ethanol Plymouth Energy LLC 
(5474)

Plymouth Energy LLC 
(70183)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Eletricity; Starch Ethanol produced in 
Merril l, Iowa; Ethanol transported by 
rail to California

None

None Lookup Table 3.0 Fuel Producer: Southern California Edison; Smart 
Charging Lookup Table Pathway NA

Smart Charging or 
Smart Electrolysis 

(047)
Electricity (ELC) None None NA N/A 9/30/2019 See CI's Electricity Southern California 

Edison NA Smart Charging Lookup Table 
Pathway

None

A014103 Tier 1 3.0

Fuel Producer: High Plains Bioenergy (4846); Facil ity 
Name: HPB - St. Joe Biodiesel LLC (80059); Rendered 
Used Cooking Oil; Biodiesel produced in St. Joe, 
Missouri; Biodiesel transported by rail to California

Missouri
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) None None BIO001A01410300 22.62 9/25/2019 None Biodiesel High Plains Bioenergy 
(4846)

HPB - St. Joe 
Biodiesel LLC (80059)

Rendered Used Cooking Oil; Biodiesel 
produced in St. Joe, Missouri; 
Biodiesel transported by rail to 
California

None

A017401 Tier 1 3.0

Fuel Producer: Nebraska Corn Processing (3516); Facil ity 
Name: Nebraska Corn Processing LLC (70230); Midwest 
Corn, Dry Mill; Wet DGS, Corn oil and Syrup; Natural 
Gas and Grid Electricity; Starch Ethanol produced in 
Cambridge, Nebraska;  Ethanol transported by rail to 
California

Nebraska Corn (009) Ethanol (ETH) ETHC227 71.84 ETH009A01740100 65.77 10/17/2019 None Ethanol Nebraska Corn 
Processing (3516)

Nebraska Corn 
Processing LLC 
(70230)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Cambridge, Nebraska;  Ethanol 
transported by rail to California

None Retired

A011701 Tier 1 3.0

Fuel Producer: Raízen Tarumã S/A (3807); Facil ity 
Name: Maracaí (70347); Brazil ian Sugarcane, Credit for 
Electricity co-product export and mechanized harvesting; 
Ethanol produced from Sugarcane Juice and Molasses 
in Maracai, Brazil; Ethanol transported by Ocean Tanker 
to California 

Brazil Sugarcane  (018) Ethanol (ETH) None None ETH018A01170100 51.88 11/5/2019 None Ethanol Raízen Tarumã S/A 
(3807) Maracaí (70347)

Brazil ian Sugarcane, Credit for 
Electricity co-product export and 
mechanized harvesting; Ethanol 
produced from Sugarcane Juice and 
Molasses in Maracai, Brazil; Ethanol 
transported by Ocean Tanker to 
California 

None

A015301 Tier 1 3.0

Fuel Producer: Raízen Tarumã S/A (3807); Facil ity 
Name: Tarumã (70338); Brazil ian Sugarcane, Credit for 
Electricity co-product export and mechanized harvesting; 
Ethanol produced from Sugarcane Juice and Molasses 
in Taruma, Brazil; Ethanol transported by Ocean Tanker 
to California 

Brazil Sugarcane  (018) Ethanol (ETH) None None ETH018A01530100 56.35 11/5/2019 None Ethanol Raízen Tarumã S/A 
(3807) Tarumã (70338)

Brazil ian Sugarcane, Credit for 
Electricity co-product export and 
mechanized harvesting; Ethanol 
produced from Sugarcane Juice and 
Molasses in Taruma, Brazil; Ethanol 
transported by Ocean Tanker to 
California 

None

A008201 Tier 1 3.0

Fuel Producer: GFP Ethanol, LLC dba Calgren 
Renewable Fuels (7354) ; Facil ity Name: GFP Ethanol, 
LLC dba Calgren Renewable Fuels (70317); Midwest 
Corn, Dry Mill; Wet DGS and Corn oil; Natural Gas and 
Biogas; Starch Ethanol produced in Pixley,California;  
Ethanol transported by truck to fueling stations 
(Provisional)

California Corn (009) Ethanol (ETH) ETHC316 63.01 ETH009A00820100 58.95 12/17/2019 None Ethanol
GFP Ethanol, LLC dba 
Calgren Renewable 
Fuels (7354)

GFP Ethanol, LLC 
dba Calgren 
Renewable Fuels 
(70317)

Midwest Corn, Dry Mill; Wet DGS and 
Corn oil; Natural Gas and Biogas; 
Starch Ethanol produced in 
Pixley,California;  Ethanol transported 
by truck to fueling stations (Provisional)

None

A016901 Tier 1 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877); Facil ity Name: Ninety-First Avenue Renewable 
Biogas LLC (70241); Digester Gas generated at the 91st 
Ave WWTP; upgraded to pipeline-quality biomethane in 
Tolleson, Arizona; delivered via pipeline to l iquefaction 
facil ity in Topock, Arizona; l iquefied, and transported by 
truck to LNG stations in California. (Provisional)

Arizona Wastewater Sludge 
(030)

Liquefied 
Natural Gas 

(LNG)
None None LNG030A01690100 41.58 12/18/2019 None Bio-LNG

Element Markets 
Renewable Energy, LLC 
(5877)

Ninety-First Avenue 
Renewable Biogas 
LLC (70241)

Digester Gas generated at the 91st Ave 
WWTP; upgraded to pipeline-quality 
biomethane in Tolleson, Arizona; 
delivered via pipeline to l iquefaction 
facil ity in Topock, Arizona; l iquefied, 
and transported by truck to LNG 
stations in California. (Provisional)

None Retired

A016902 Tier 1 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877); Facil ity Name: Ninety-First Avenue Renewable 
Biogas LLC (70241); Digester Gas generated at the 91st 
Ave WWTP; upgraded to pipeline-quality biomethane in 
Tolleson, Arizona; delivered via pipeline to l iquefaction 
facil ity in Topock, Arizona; l iquefied, and transported by 
truck to California; re-gasified and dispensed as  
(Provisional)

Arizona Wastewater Sludge 
(030)

Liquefied 
Compressed 
Natural Gas 

(LCN)

None None LCN030A01690200 44.67 12/18/2019 None Bio-CNG
Element Markets 
Renewable Energy, LLC 
(5877)

Ninety-First Avenue 
Renewable Biogas 
LLC (70241)

Digester Gas generated at the 91st Ave 
WWTP; upgraded to pipeline-quality 
biomethane in Tolleson, Arizona; 
delivered via pipeline to l iquefaction 
facil ity in Topock, Arizona; l iquefied, 
and transported by truck to California; 
re-gasified and dispensed as  
(Provisional)

None Retired

A011401 Tier 1 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877) ; Facil ity Name: Ameresco San Antonio Biogas 
(71204); Biomethane generated at the SAWS Dos Rios 
Water Recycling Center; upgraded to pipeline-quality 
biomethane in San Antonio, Texas; delivered via 
pipeline to l iquefaction facil ity in Topock, Arizona; 
l iquefied, and transported by truck to LNG stations in CA

Texas Wastewater Sludge 
(030)

Liquefied 
Natural Gas 

(LNG)
None None LNG030A01140100 54.76 12/19/2019 None Bio-LNG

Element Markets 
Renewable Energy, LLC 
(5877)

Ameresco San 
Antonio Biogas 
(71204)

Biomethane generated at the SAWS 
Dos Rios Water Recycling Center; 
upgraded to pipeline-quality 
biomethane in San Antonio, Texas; 
delivered via pipeline to l iquefaction 
facil ity in Topock, Arizona; l iquefied, 
and transported by truck to LNG 
stations in CA

None

A011402 Tier 1 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877) ; Facil ity Name: Ameresco San Antonio Biogas 
(71204); Biomethane generated at the SAWS Dos Rios 
Water Recycling; upgraded to pipeline-quality 
biomethane in San Antonio, TX; delivered via pipeline 
to l iquefaction facil ity in Topock, AZ; l iquefied & 
transported by truck to CA; re-gasified & dispensed as 
CNG

Texas Wastewater Sludge 
(030)

Liquefied 
Compressed 
Natural Gas 

(LCN)

None None LCN030A01140200 57.84 12/19/2019 None Bio-CNG
Element Markets 
Renewable Energy, LLC 
(5877)

Ameresco San 
Antonio Biogas 
(71204)

Biomethane generated at the SAWS 
Dos Rios Water Recycling; upgraded to 
pipeline-quality biomethane in San 
Antonio, TX; delivered via pipeline to 
l iquefaction facil ity in Topock, AZ; 
l iquefied & transported by truck to CA; 
re-gasified & dispensed as CNG

None

A013502 Tier 1 3.0

Fuel Producer: High Plains Bioenergy (4846) ; Facil ity 
Name: High Plains Bioenergy (82883); Biodiesel 
produced from Midwest Soybean Oil; Natural Gas, 
Electricity; Biodiesel produced in Guymon, Oklahoma, 
transported by rail to California

Oklahoma Soybean Oil (005) Biodiesel (BIO) None None BIO005A01350200 55.82 12/20/2019 None Biodiesel High Plains Bioenergy 
(4846)

High Plains Bioenergy 
(82883)

Biodiesel produced from Midwest 
Soybean Oil; Natural Gas, Electricity; 
Biodiesel produced in Guymon, 
Oklahoma, transported by rail to 
California

None Retired

A013503 Tier 1 3.0

Fuel Producer: High Plains Bioenergy (4846); Facil ity 
Name: High Plains Bioenergy (82883); Biodiesel 
produced from U.S-sourced Used Cooking Oil; Natural 
Gas, Electricity; Biodiesel produced in Guymon, 
Oklahoma, transported by rail to California

Oklahoma
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) None None BIO001A01350300 20.68 12/20/2019 None Biodiesel High Plains Bioenergy 
(4846)

High Plains Bioenergy 
(82883)

Biodiesel produced from U.S-sourced 
Used Cooking Oil; Natural Gas, 
Electricity; Biodiesel produced in 
Guymon, Oklahoma, transported by rail 
to California

None Retired

B003301 Tier 2 3.0

Fuel Producer: CleanFuture, Inc. (C1001); Facil ity Name: 
Air Products and Chemicals, Inc. (F00080); Liquefied 
Hydrogen from North American fossil natural gas at Air 
Products & Chemicals Inc., Sacramento, delivered to 
Compton, California by liquid hydrogen truck for use in 
forklifts

California North American 
Fossil NG (031)

Liquid Hydrogen 
(HYL) None None HYL031B00330100 153.17 12/31/2019 Application Package Hydrogen CleanFuture, Inc. 

(C1001)

Air Products and 
Chemicals, Inc. 
(F00080)

Liquefied Hydrogen from North 
American fossil natural gas at Air 
Products & Chemicals Inc., 
Sacramento, delivered to Compton, 
California by liquid hydrogen truck for 
use in forklifts

None

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0267_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0267_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0280_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0280_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0378_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0043_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0043_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0044_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0168_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0133_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0133_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0133_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0133_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0133_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0189_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0189_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/2021_elec_update.pdf?_ga=2.184048110.955259959.1619717279-40550469.1602906988
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0189_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/2021_elec_update.pdf?_ga=2.184048110.955259959.1619717279-40550469.1602906988
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0189_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0189_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0189_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0189_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0189_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0189_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0189_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0189_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0189_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0189_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0189_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0189_cover.pdf


B003701 Tier 2 3.0

Fuel Producer: SMUD (S338); Facil ity Name: Van 
Warmerdam Dairy Digester (V4907); Low CI electricity 
from dairy manure biogas using reciprocating engine at 
Van Warmerdam Dairy in Galt, California for use as 
transportation fuel in California

California Dairy Manure (026) Electricity (ELC) None None ELC026B00370100 -592.68 12/31/2019 Application Package Electricity SMUD (S338) Van Warmerdam 
Dairy Digester (V4907)

Low CI electricity from dairy manure 
biogas using reciprocating engine at 
Van Warmerdam Dairy in Galt, 
California for use as transportation fuel 
in California

None

B003801 Tier 2 3.0

Fuel Producer: SMUD (S338); Facil ity Name: Van Steyn 
Dairy Digester (V1125); Low-CI electricity from dairy 
manure biogas using reciprocating engine at Van Steyn 
Dairy in Elk Grove, California for use as transportation 
fuel in California

California Dairy Manure (026) Electricity (ELC) None None ELC026B00380100 -630.72 12/31/2019 Application Package Electricity SMUD (S338) Van Steyn Dairy 
Digester (V1125)

Low-CI electricity from dairy manure 
biogas using reciprocating engine at 
Van Steyn Dairy in Elk Grove, 
California for use as transportation fuel 
in California

None

A016601 Tier 1 3.0

Fuel Producer: WM Renewable Energy, LLC (W978); 
Facil ity Name: Milam High Btu Gas Plant (71208); East 
Saint Louis Landfil l Gas to pipeline-quality biomethane 
in Saint Louis, Il l inois; Delivered via pipeline; 
Compression to CNG stations in California

Il l inois Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNGLF270 62.72 CNG025A01660100 60.09 12/20/2019 None Bio-CNG WM Renewable Energy, 

LLC (W978)
Milam High Btu Gas 
Plant (71208)

East Saint Louis Landfil l Gas to 
pipeline-quality biomethane in Saint 
Louis, Il l inois; Delivered via pipeline; 
Compression to CNG stations in 
California

None

A016602 Tier 1 3.0

Fuel Producer: WM Renewable Energy, LLC (W978) ; 
Facil ity Name: Milam High Btu Gas Plant (71208); East 
Saint Louis Landfil l Gas to pipeline-quality biomethane 
in Saint Louis, Il l inois; Delivered via pipeline to 
l iquefaction facil ity in Topock, Arizona; Transported by 
truck to California LNG stations

Ill inois Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

LNGLF228 76.13 LNG025A01660200 80.27 12/20/2019 None Bio-LNG WM Renewable Energy, 
LLC (W978)

Milam High Btu Gas 
Plant (71208)

East Saint Louis Landfil l Gas to 
pipeline-quality biomethane in Saint 
Louis, Il l inois; Delivered via pipeline to 
l iquefaction facil ity in Topock, Arizona; 
Transported by truck to California LNG 
stations

None

A016603 Tier 1 3.0

Fuel Producer: WM Renewable Energy, LLC (W978); 
Facil ity Name: Milam High Btu Gas Plant (71208); East 
Saint Louis Landfil l Gas to pipeline-quality biomethane 
in Saint Louis, Il l inois; Delivered via pipeline to 
l iquefaction facil ity in Topock, Arizona; Transported by 
truck to California to regasified and compressed to L-
CNG

Ill inois Landfil l Gas (025)

Liquefied 
Compressed 
Natural Gas 

(LCN)

CNGLF271 78.68 LCN025A01660300 83.36 12/20/2019 None Bio-CNG WM Renewable Energy, 
LLC (W978)

Milam High Btu Gas 
Plant (71208)

East Saint Louis Landfil l Gas to 
pipeline-quality biomethane in Saint 
Louis, Il l inois; Delivered via pipeline to 
l iquefaction facil ity in Topock, Arizona; 
Transported by truck to California to 
regasified and compressed to L-CNG

None

B005001 Tier 2 3.0

Fuel Producer: Iwatani Corporation of America (C1024); 
Facil ity Name: Linde-Praxair (F00088); Liquefied 
Hydrogen from fossil natural gas at Praxair-Linde 
Ontario, delivered to stations in Northern California by 
liquid hydrogen truck for use in fuel cell vehicles.

California North American 
Fossil NG (031)

Liquid Hydrogen 
(HYL) None None HYL031B00500100 153.36 1/13/2020 Application Package Hydrogen Iwatani Corporation of 

America (C1024)
Linde-Praxair 
(F00088)

Liquefied Hydrogen from fossil natural 
gas at Praxair-Linde Ontario, delivered 
to stations in Northern California by 
liquid hydrogen truck for use in fuel 
cell vehicles.

None

L000301 Lookup Table 3.0

Fuel Producer: CleanFuture, Inc. (C1001); Facil ity Name: 
CleanFuture (F00024); Electricity that is generated from 
100 percent zero-CI sources used as a transportation fuel 
in California

Oregon Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 3/28/2019 None Electricity CleanFuture, Inc. 

(C1001) CleanFuture (F00024)
Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L000701 Lookup Table 3.0

Fuel Producer: EVgo Services LLC (C1101); Facil ity 
Name: EVgo Services LLC (F00033); Electricity that is 
generated from 100 percent zero-CI sources used as a 
transportation fuel in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 4/3/2019 None Electricity EVgo Services LLC 

(C1101)
EVgo Services LLC 
(F00033)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L001301 Lookup Table 3.0

Fuel Producer: SRECTrade, Inc (C1018) ; Facil ity Name: 
SRECTrade, Inc. Zero CI Electricity (F00043); Electricity 
that is generated from 100 percent zero-CI sources used 
as a transportation fuel in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 5/7/2019 None Electricity SRECTrade, Inc (C1018) SRECTrade, Inc. Zero 

CI Electricity (F00043)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L005901 Lookup Table 3.0

Fuel Producer: Alameda Municipal Power (C1021); 
Facil ity Name: Alamedia Municipal Power (F00056); 
Electricity that is generated from 100 percent zero-CI 
sources used as a transportation fuel in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 6/14/2019 None Electricity Alameda Municipal 

Power (C1021)
Alamedia Municipal 
Power (F00056)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L006501 Lookup Table 3.0

Fuel Producer: ChargePoint, Inc. (C1028); Facil ity 
Name: Chargepoint, Inc. (F00061); Electricity that is 
generated from 100 percent zero-CI sources used as a 
transportation fuel in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 6/27/2019 None Electricity ChargePoint, Inc. 

(C1028)
Chargepoint, Inc. 
(F00061)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L007501 Lookup Table 3.0

Fuel Producer: Ava Community Energy Authority 
(C1022); Facil ity Name: Ava Community Energy (F0054); 
Electricity that is generated from 100 percent zero-CI 
sources used as a transportation fuel in California (3.0)

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 9/25/2019 None Electricity Ava Community Energy 

Authority (C1022)
Ava Community 
Energy (F0054)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L008101 Lookup Table 3.0

Fuel Producer: BMW of North America, LLC (C1033); 
Facil ity Name: BMW of North America, LLC Corporate 
Headquarters (F00076); Electricity that is generated from 
100 percent zero-CI sources used as a transportation fuel 
in California

New Jersey Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 8/6/2019 None Electricity BMW of North America, 

LLC (C1033)

BMW of North 
America, LLC 
Corporate 
Headquarters 
(F00076)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L008201 Lookup Table 3.0

Fuel Producer: Port of Oakland (C1035); Facil ity Name: 
Port of Oakland (F00078); Electricity that is generated 
from 100 percent zero-CI sources used as a transportation 
fuel in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 8/16/2019 None Electricity Port of Oakland (C1035) Port of Oakland 

(F00078)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L008301 Lookup Table 3.0

Fuel Producer: Jaguar Land Rover North America, LLC 
(C1032); Facil ity Name: Jaguar Land Rover North 
America, LLC (F00083); Electricity that is generated from 
100 percent zero-CI sources used as a transportation fuel 
in California

New Jersey Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 8/29/2019 None Electricity Jaguar Land Rover North 

America, LLC (C1032)

Jaguar Land Rover 
North America, LLC 
(F00083)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L008701 Lookup Table 3.0

Fuel Producer: Sonoma Clean Power Authority (C1012); 
Facil ity Name: Golden Hills North Wind Energy Center 
(F00087); Electricity that is generated from 100 percent 
zero-CI sources used as a transportation fuel in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 8/29/2019 None Electricity Sonoma Clean Power 

Authority (C1012)

Golden Hills North 
Wind Energy Center 
(F00087)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L009001 Lookup Table 3.0

Fuel Producer: Beyond Energy, LLC (C1041); Facil ity 
Name: Beyond Energy, LLC (F00090); Electricity that is 
generated from 100 percent zero-CI sources used as a 
transportation fuel in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 9/25/2019 None Electricity Beyond Energy, LLC 

(C1041)
Beyond Energy, LLC 
(F00090)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L009301 Lookup Table 3.0

Fuel Producer: Bridge to Renewables, Benefit LLC 
(C1006); Facil ity Name: Bridge to Renewables Corporate 
Headquarters (F00099); Electricity that is generated from 
100 percent zero-CI sources used as a transportation fuel 
in California

Washington D.C. Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 12/3/2019 None Electricity Bridge to Renewables, 

Benefit LLC (C1006)

Bridge to Renewables 
Corporate 
Headquarters 
(F00099)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L009801 Lookup Table 3.0

Fuel Producer: San Deigo Metropolitan Transit Center 
(S304); Facil ity Name: San Deigo Metropolitian Transit 
System (F00106); Electricity that is generated from 100 
percent zero-CI sources used as a transportation fuel in 
California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 12/3/2019 None Electricity San Deigo Metropolitan 

Transit Center (S304)

San Deigo 
Metropolitian Transit 
System (F00106)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L009901 Lookup Table 3.0

Fuel Producer: SMUD (S338); Facil ity Name: 
Sacramento Municipal Util ity District (F00116); 
Electricity that is generated from 100 percent zero-CI 
sources used as a transportation fuel in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 12/3/2019 None Electricity SMUD (S338)

Sacramento 
Municipal Util ity 
District (F00116)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L010001 Lookup Table 3.0

Fuel Producer: Smart Charging Technologies (C1050); 
Facil ity Name: Smart Charging Technologies 0CI 
(F00122); Electricity that is generated from 100 percent 
zero-CI sources used as a transportation fuel in California

Florida Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 12/17/2019 None Electricity Smart Charging 

Technologies (C1050)

Smart Charging 
Technologies 0CI 
(F00122)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L010101 Lookup Table 3.0

Fuel Producer: Enel X North America, Inc. (C1051); 
Facil ity Name: Enel X North America - eMobility 
(F00124); Electricity that is generated from 100 percent 
zero-CI sources used as a transportation fuel in California

Massachusetts Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 12/18/2019 None Electricity Enel X North America, 

Inc. (C1051)
Enel X North America  
eMobility (F00124)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L010201 Lookup Table 3.0

Fuel Producer: JC Sales (C1031); Facil ity Name: JC 
Sales (F00125); Electricity that is generated from 100 
percent zero-CI sources used as a transportation fuel in 
California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 12/18/2019 None Electricity JC Sales (C1031) JC Sales (F00125)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L010401 Lookup Table 3.0

Fuel Producer: Volta Industries, Inc. (C1025); Facil ity 
Name: Volta Industries, Inc. (F00115); Electricity that is 
generated from 100 percent zero-CI sources used as a 
transportation fuel in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 1/10/2020 None Electricity Volta Industries, Inc. 

(C1025)
Volta Industries, Inc. 
(F00115)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

B001901 Tier 2 3.0

Fuel Producer: CleanFuture, Inc. (C1001); Facil ity Name: 
Open Sky (F00007); Low-CI Electricity sourced from Dairy 
Manure Biogas using reciprocating engine in Open Sky 
Ranch, Riverdale, California; Electricity use as 
transportation fuel in California

California Dairy Manure (026) Electricity (ELC) None None ELC026B00190100 -352.89 11/14/2019 Application Package Electricity CleanFuture, Inc. 
(C1001) Open Sky (F00007)

Low-CI Electricity sourced from Dairy 
Manure Biogas using reciprocating 
engine in Open Sky Ranch, Riverdale, 
California; Electricity use as 
transportation fuel in California

None Retired

L009501 Lookup Table 3.0

Fuel Producer: Iwatani Corporation of America (C1024); 
Facil ity Name: Linde-Praxair (F00088); Liquefied H2 
produced in California from central SMR of North 
American fossil-based NG

California North American 
Fossil NG (031)

Liquid Hydrogen 
(HYL) None None HYL031L00072019 150.94 12/17/2019 None Hydrogen Iwatani Corporation of 

America (C1024)
Linde-Praxair 
(F00088)

Liquefied H2 produced in California 
from central SMR of North American 
fossil-based NG

None

L009701 Lookup Table 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Air Products & Chemicals SMR Sacramento (F00069); 
Liquefied H2 produced in California from central SMR of 
biomethane (renewable feedstock) from North American 
landfil ls

California Landfil l Gas (025) Liquid Hydrogen 
(HYL) None None HYL025L00072019 129.09 12/4/2019 None Hydrogen FirstElement Fuel (E426)

Air Products & 
Chemicals SMR 
Sacramento (F00069)

Liquefied H2 produced in California 
from central SMR of biomethane 
(renewable feedstock) from North 
American landfil ls

None

L005801 Lookup Table 3.0

Fuel Producer: Air Liquide Hydrogen Energy US LLC 
(A491); Facil ity Name: Air Products Central SMR 
(F00051); Compressed H2 produced in California from 
central SMR of biomethane (renewable feedstock) from 
North American landfil ls 

California Landfil l Gas (025) Gaseous 
Hydrogen (HYG) None None HYG025L00072019 99.48 7/16/2019 None Hydrogen Air Liquide Hydrogen 

Energy US LLC (A491)
Air Products Central 
SMR (F00051)

Compressed H2 produced in California 
from central SMR of biomethane 
(renewable feedstock) from North 
American landfil ls 

None

L005701 Lookup Table 3.0

Fuel Producer: Air Liquide Hydrogen Energy US LLC 
(A491); Facil ity Name: Air Products Central SMR 
(F00051); Compressed H2 produced in California from 
central SMR of North American fossil-based NG

California North American 
Fossil NG (031)

Gaseous 
Hydrogen (HYG) None None HYG031L00072019 117.67 7/16/2019 None Hydrogen Air Liquide Hydrogen 

Energy US LLC (A491)
Air Products Central 
SMR (F00051)

Compressed H2 produced in California 
from central SMR of North American 
fossil-based NG

None

L007601 Lookup Table 3.0

Fuel Producer: Shell Energy North America (6154); 
Facil ity Name: Carson Hydrogen Plant (F00059); 
Compressed H2 produced in California from central SMR 
of biomethane (renewable feedstock) from North 
American landfil ls 

California Landfil l Gas (025) Gaseous 
Hydrogen (HYG) None None HYG025L00072019 99.48 7/12/2019 None Hydrogen Shell Energy North 

America (6154)
Carson Hydrogen 
Plant (F00059)

Compressed H2 produced in California 
from central SMR of biomethane 
(renewable feedstock) from North 
American landfil ls 

None

L007701 Lookup Table 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Air Products and Chemicals SMR Wilmington. CA 
(F00068); Compressed H2 produced in California from 
central SMR of biomethane (renewable feedstock) from 
North American landfil ls 

California Landfil l Gas (025) Gaseous 
Hydrogen (HYG) None None HYG025L00072019 99.48 7/12/2019 None Hydrogen FirstElement Fuel (E426)

Air Products and 
Chemicals SMR 
Wilmington. CA 
(F00068)

Compressed H2 produced in California 
from central SMR of biomethane 
(renewable feedstock) from North 
American landfil ls 

None

L008901 Lookup Table 3.0

Fuel Producer: San Francisco Public Util ities 
Commission (C1003); Facil ity Name: R.C. Kirkwood 
Power House Units #1, #2, #3 (F00089); Electricity that is 
generated from 100 percent zeroCI sources used as a 
transportation fuel in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 9/27/2019 None Electricity

San Francisco Public 
Util ities Commission 
(C1003)

R.C. Kirkwood Power 
House Units #1, #2, 
#3 (F00089)

Electricity that is generated from 100 
percent zeroCI sources used as a 
transportation fuel in California

None

L009401 Lookup Table 3.0

Fuel Producer: Oxnard Harbor District (C1030); Facil ity 
Name: Oxnard Harbor District (F00105); Electricity that is 
generated from 100 percent zero-CI sources used as a 
transportation fuel in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 9/30/2019 None Electricity Oxnard Harbor District 

(C1030)
Oxnard Harbor District 
(F00105)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L010301 Lookup Table 3.0

Fuel Producer: Grant Farm dba Momentum Zero CI 
Electricity (C1054); Facil ity Name: Grant Farm dba 
Momentum (Zero-CI Lookup Table Pathway) (F00133); 
Electricity that is generated from 100 percent zeroCI 
sources used as a transportation fuel in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 2/11/2020 None Electricity

Grant Farm dba 
Momentum Zero CI 
Electricity (C1054)

Grant Farm dba 
Momentum (Zero-CI 
Lookup Table 
Pathway) (F00133)

Electricity that is generated from 100 
percent zeroCI sources used as a 
transportation fuel in California

None

L010501 Lookup Table 3.0

Fuel Producer: 3Degrees Group, Inc. (C1055); Facil ity 
Name: 3Degrees Group, Inc. (F00137); Electricity that is 
generated from 100 percent zeroCI sources used as a 
transportation fuel in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 3/9/2020 None Electricity 3Degrees Group, Inc. 

(C1055)
3Degrees Group, Inc. 
(F00137)

Electricity that is generated from 100 
percent zeroCI sources used as a 
transportation fuel in California

None

L010801 Lookup Table 3.0

Fuel Producer: Cruise LLC (C1064); Facil ity Name: 
Cruise Corporate Headquarters  (F00144); Electricity that 
is generated from 100 percent zeroCI sources used as a 
transportation fuel in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 3/30/2020 None Electricity Cruise LLC (C1064)

Cruise Corporate 
Headquarters 
(F00144)

Electricity that is generated from 100 
percent zeroCI sources used as a 
transportation fuel in California

None

L010601 Lookup Table 3.0

Fuel Producer: Energy Mission Control (C1058); Facil ity 
Name: Energy Mission Control (F00142); Electricity that 
is generated from 100 percent zeroCI sources used as a 
transportation fuel in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 4/27/2020 None Electricity Energy Mission Control 

(C1058)
Energy Mission 
Control (F00142)

Electricity that is generated from 100 
percent zeroCI sources used as a 
transportation fuel in California

None

A019702 Tier 1 3.0

Fuel Producer: IOWA RENEWABLE ENERGY LLC (4698) 
; Facil ity Name: IOWA RENEWABLE ENERGY LLC 
(82854); Midwest Sourced Soybean Oil transported by 
truck to Biodiesel plant in Washington, IA; Natural Gas 
and Grid Electricity; Biodiesel produced in Washington 
and transported by rail to California

Iowa Soybean Oil (005) Biodiesel (BIO) None None BIO005A01970200 55.00 6/16/2020 None Biodiesel IOWA RENEWABLE 
ENERGY LLC (4698)

IOWA RENEWABLE 
ENERGY LLC (82854)

Midwest Sourced Soybean Oil 
transported by truck to Biodiesel plant 
in Washington, IA; Natural Gas and 
Grid Electricity; Biodiesel produced in 
Washington and transported by rail to 
California

None Retired

A019703 Tier 1 3.0

Fuel Producer: IOWA RENEWABLE ENERGY LLC (4698) 
; Facil ity Name:  IOWA RENEWABLE ENERGY LLC 
(82854); Midwest Sourced Rendered Animal Fat Oil 
transported by truck to Biodiesel plant in Washington, IA; 
Natural Gas and Grid Electricity; Biodiesel produced in 
Washington and transported by rail to California

Iowa Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) None None BIO002A01970300 30.23 6/16/2020 None Biodiesel IOWA RENEWABLE 

ENERGY LLC (82854)
IOWA RENEWABLE 
ENERGY LLC (82854)

Midwest Sourced Rendered Animal Fat 
Oil transported by truck to Biodiesel 
plant in Washington, IA; Natural Gas 
and Grid Electricity; Biodiesel 
produced in Washington and 
transported by rail to California

None Retired

A019704 Tier 1 3.0

Fuel Producer: IOWA RENEWABLE ENERGY LLC (4698) 
; Facil ity Name: IOWA RENEWABLE ENERGY LLC 
(82854); Midwest Sourced Used Cooking Oil transported 
by truck to Biodiesel plant in Washington, IA; Natural 
Gas and Grid Electricity; Biodiesel produced in 
Washington and transported by rail to California

Iowa
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) None None BIO001A01970400 19.34 6/16/2020 None Biodiesel IOWA RENEWABLE 
ENERGY LLC (82854)

IOWA RENEWABLE 
ENERGY LLC (82854)

Midwest Sourced Used Cooking Oil 
transported by truck to Biodiesel plant 
in Washington, IA; Natural Gas and 
Grid Electricity; Biodiesel produced in 
Washington and transported by rail to 
California

None Retired

A020701 Tier 1 3.0

Fuel Producer: MEM RNG, LLC (2141); Facil ity Name: 
Blue Ridge Landfil l, LLC (F00132); Biomethane from 
Blue Ridge Landfil l in Fresno, Texas; Pipelined to 
California for compression to CNG; Delivered and 
dispensed as CNG in California for the use in 
transportation fuel (Provisional)

Texas Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
None None CNG025A02070100 38.07 6/16/2020 None Bio-CNG MEM RNG, LLC (2141) Blue Ridge Landfil l, 

LLC (F00132)

Biomethane from Blue Ridge Landfil l 
in Fresno, Texas; Pipelined to 
California for compression to CNG; 
Delivered and dispensed as CNG in 
California for the use in transportation 
fuel (Provisional) 

None Retired

A019701 Tier 1 3.0

Fuel Producer: IOWA RENEWABLE ENERGY LLC 
(4698); Facil ity Name: IOWA RENEWABLE ENERGY 
LLC (82854); Midwest Sourced Canola Oil transported by 
truck to Biodiesel plant in Washington, IA;  Natural Gas 
and Grid Electricity; Biodiesel produced in Washington 
and transported by rail to California

Iowa Canola Oil (006) Biodiesel (BIO) None None BIO006A01970100 49.91 6/16/2020 None Biodiesel IOWA RENEWABLE 
ENERGY LLC (4698)

IOWA RENEWABLE 
ENERGY LLC (82854)

Midwest Sourced Canola Oil 
transported by truck to Biodiesel plant 
in Washington, IA;  Natural Gas and 
Grid Electricity; Biodiesel produced in 
Washington and transported by rail to 
California

None Retired

A021801 Tier 1 3.0

Fuel Producer: PUBLIC UTILITY DISTRICT NO. 1 OF 
KLICKITAT COUNTY (2080); Facil ity Name: H.W. HILL 
RENEWABLE NATURAL GAS PROJECT (70301); 
Biomethane from Landfil l in Roosevelt, Washington; 
upgrading at Public Util ity District No. 1 of Klickitat 
County, pipelined to California for compression to CNG 
(Provisional)

Washington Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
None None CNG025A02180100 37.19 6/22/2020 None Bio-CNG

PUBLIC UTILITY 
DISTRICT NO. 1 OF 
KLICKITAT COUNTY 
(2080)

H.W. HILL 
RENEWABLE 
NATURAL GAS 
PROJECT (70301)

Biomethane from Landfil l in 
Roosevelt, Washington; upgrading at 
Public Util ity District No. 1 of Klickitat 
County, pipelined to California for 
compression to CNG (Provisional)

None Retired

B009803 Tier 2 3.0

Fuel Producer: Calgren Dairy Fuels, LLC (C1007); 
Facil ity Name: Calgren Dairy Fuels, LLC (F00029); 
Renewable Natural Gas (RNG) produced from Dairy 
Manure of Legacy Ranch digester, upgraded at Calgren 
Biofuels LLC in Pixley, California; RNG pipelined to 
Fresno and West Sacramento, California for use as 
transportation fuel in California  (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B00980300 -192.49 6/30/2020 Application Package Bio-CNG Calgren Dairy Fuels, LLC 

(C1007)
Calgren Dairy Fuels, 
LLC (F00029)

Renewable Natural Gas (RNG) 
produced from Dairy Manure of Legacy 
Ranch digester, upgraded at Calgren 
Biofuels LLC in Pixley, California; RNG 
pipelined to Fresno and West 
Sacramento, California for use as 
transportation fuel in California  
(Provisional)

None Retired

B009804 Tier 2 3.0

Fuel Producer: Calgren Dairy Fuels, LLC (C1007); 
Facil ity Name: Calgren Dairy Fuels, LLC (F00029); 
Biomethane produced from Dairy Manure of Cornerstone 
Dairy digester, upgraded at Calgren Biofuels LLC in 
Pixley, California; pipelined to Fresno and West 
Sacramento, California, compressed to CNG for use as 
transportation fuel in California (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B00980400 -323.10 6/30/2020 Application Package Bio-CNG Calgren Dairy Fuels, LLC 

(C1007)
Calgren Dairy Fuels, 
LLC (F00029)

Biomethane produced from Dairy 
Manure of Cornerstone Dairy digester, 
upgraded at Calgren Biofuels LLC in 
Pixley, California; pipelined to Fresno 
and West Sacramento, California, 
compressed to CNG for use as 
transportation fuel in California 
(Provisional)

None Retired

A023801 Tier 1 3.0

Fuel Producer: Biox Canada Limited (3758) ; Facil ity 
Name: BIOX Canada Limited (80236); US Sourced 
Canola Oil transported by truck to Biodiesel plant in 
Hamilton, Ontario, Canada; Natural Gas and Grid 
Electricity; Biodiesel produced in Ontario, Canada and 
transported by rail to California

Canada Canola Oil (006) Biodiesel (BIO) BDCA200L 57.39 BIO006A02380100 54.22 7/24/2020 None Biodiesel Biox Canada Limited 
(3758)

BIOX Canada Limited 
(80236)

US Sourced Canola Oil transported by 
truck to Biodiesel plant in Hamilton, 
Ontario, Canada; Natural Gas and Grid 
Electricity; Biodiesel produced in 
Ontario, Canada and transported by 
rail to California

None

A023802 Tier 1 3.0

Fuel Producer: Biox Canada Limited (3758) ; Facil ity 
Name: BIOX Canada Limited (80236); US Sourced 
Soybean Oil transported by truck to Biodiesel plant in 
Hamilton, Ontario, Canada; Natural Gas and Grid 
Electricity; Biodiesel produced in Ontario, Canada and 
transported by rail to California

Canada Soybean Oil (005) Biodiesel (BIO) BDS200L 56.03 BIO005A02380200 59.63 7/24/2020 None Biodiesel Biox Canada Limited 
(3758)

BIOX Canada Limited 
(80236)

US Sourced Soybean Oil transported 
by truck to Biodiesel plant in Hamilton, 
Ontario, Canada; Natural Gas and Grid 
Electricity; Biodiesel produced in 
Ontario, Canada and transported by 
rail to California

None

A023803 Tier 1 3.0

Fuel Producer: Biox Canada Limited (3758) ; Facil ity 
Name: BIOX Canada Limited (80236); US Sourced Corn 
Oil transported by truck to Biodiesel plant in Hamilton, 
Ontario, Canada; Natural Gas and Grid Electricity; 
Biodiesel produced in Ontario, Canada and transported 
by rail to California    

Canada Disti l lers' Corn Oil  
(003) Biodiesel (BIO) BDC200L 32.8 BIO003A02380300 30.86 7/24/2020 None Biodiesel Biox Canada Limited 

(3758)
BIOX Canada Limited 
(80236)

US Sourced Corn Oil transported by 
truck to Biodiesel plant in Hamilton, 
Ontario, Canada; Natural Gas and Grid 
Electricity; Biodiesel produced in 
Ontario, Canada and transported by 
rail to California    

None

A023804 Tier 1 3.0

Fuel Producer: Biox Canada Limited (3758); Facil ity 
Name: BIOX Canada Limited (80236); U.S. Sourced 
(Various Products) Rendered Animal Fat (Tallow Oil) 
transported by truck to Biodiesel plant in Hamilton, 
Ontario, Canada; Natural Gas and Grid Electricity; 
Biodiesel produced in Ontario, Canada and transported 
by rail to California.

Canada Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) BDT200L 34.97 BIO002A02380400 34.92 7/27/2020 None Biodiesel Biox Canada Limited 

(3758)
BIOX Canada Limited 
(80236)

U.S. Sourced (Various Products) 
Rendered Animal Fat (Tallow Oil) 
transported by truck to Biodiesel plant 
in Hamilton, Ontario, Canada; Natural 
Gas and Grid Electricity; Biodiesel 
produced in Ontario, Canada and 
transported by rail to California.

None

A023806 Tier 1 3.0

Fuel Producer: Biox Canada Limited (3758); Facil ity 
Name: BIOX Canada Limited (80236); Sanimax 
(Montreal) Sourced Rendered Animal Fat (Tallow Oil) 
transported by truck to Biodiesel plant in Hamilton, 
Ontario, Canada; Natural Gas and Grid Electricity; 
Biodiesel produced in Ontario, Canada and transported 
by rail to California

Canada Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) None None BIO002A02380600 27.09 7/24/2020 None Biodiesel Biox Canada Limited 

(3758)
BIOX Canada Limited 
(80236)

Sanimax (Montreal) Sourced Rendered 
Animal Fat (Tallow Oil) transported by 
truck to Biodiesel plant in Hamilton, 
Ontario, Canada; Natural Gas and Grid 
Electricity; Biodiesel produced in 
Ontario, Canada and transported by 
rail to California

None

https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0037_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0038_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0050_cover.pdf
https://ww3.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/b0019_cover.pdf


A023807 Tier 1 3.0

Fuel Producer: Biox Canada Limited (3758); Facil ity 
Name: BIOX Canada Limited (80236); US Sourced Used 
Cooking Oil transported by truck to Biodiesel plant in 
Hamilton, Ontario, Canada; Natural Gas and Grid 
Electricity; Biodiesel produced in Ontario, Canada and 
transported by rail to California.

Canada
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BDU218 22.38 BIO001A02380700 22.88 7/24/2020 None Biodiesel Biox Canada Limited 
(3758)

BIOX Canada Limited 
(80236)

US Sourced Used Cooking Oil 
transported by truck to Biodiesel plant 
in Hamilton, Ontario, Canada; Natural 
Gas and Grid Electricity; Biodiesel 
produced in Ontario, Canada and 
transported by rail to California.

None

A017101 Tier 1 3.0

Fuel Producer: Generate Indiana RNG Holdings, LLC 
(9889); Facil ity Name: Generate Fair Oaks Upgrader, 
LLC (71001); Renewable Natural Gas (RNG) from Dairy 
and Swine Manure at the Site 3 digester, upgraded to 
RNG at Renewable Dairy Fuels (RDF) in Fair Oaks, 
Indiana; RNG pipelined to Bakersfield, California 

Indiana Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNGDD201 -254.94 CNG026A01710100 -329.76 12/24/2019 None Bio-CNG Generate Indiana RNG 

Holdings, LLC (9889)

Generate Fair Oaks 
Upgrader, LLC 
(71001)

Renewable Natural Gas (RNG) from 
Dairy and Swine Manure at the Site 3 
digester, upgraded to RNG at 
Renewable Dairy Fuels (RDF) in Fair 
Oaks, Indiana; RNG pipelined to 
Bakersfield, California 

None Retired

L010901 Lookup Table 3.0

Fuel Producer: Marin Clean Energy (C1066); Facil ity 
Name: Marin Clean Energy (F00147); Electricity that is 
generated from 100 percent zero-CI sources supplied via 
Green Tariff used as a transportation fuel in California

California
Zero-CI Sources 

Supplied via Green 
Tariff (048)

Electricity (ELC) None None ELC048L00072019 0.00 5/12/2020 None Electricity Marin Clean Energy 
(C1066)

Marin Clean Energy 
(F00147)

Electricity that is generated from 100 
percent zero-CI sources supplied via 
Green Tariff used as a transportation 
fuel in California

None

L011201 Lookup Table 3.0

Fuel Producer: City of Anaheim, Public Util ities 
Department (C1068); Facil ity Name: City of Anaheim, 
Public Util ities Department (F00157); Electricity that is 
generated from 100 percent zero-CI sources used as a 
transportation fuel in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 4/30/2020 None Electricity

City of Anaheim, Public 
Util ities Department 
(C1068)

City of Anaheim, 
Public Util ities 
Department (F00157)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L011501 Lookup Table 3.0

Fuel Producer: Powerflex (P343); Facil ity Name: 
PowerFlex Systems (F00162); Electricity that is 
generated from 100 percent zeroCI sources used as a 
transportation fuel in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 4/30/2020 None Electricity Powerflex (P343) PowerFlex Systems 

(F00162)

Electricity that is generated from 100 
percent zeroCI sources used as a 
transportation fuel in California

None

L011601 Lookup Table 3.0

Fuel Producer: Marin Clean Energy (C1066); Facil ity 
Name: Marin Clean Energy (F00147); Electricity that is 
generated from 100 percent zero-CI sources used as a 
transportation fuel in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 5/14/2020 None Electricity Marin Clean Energy 

(C1066)
Marin Clean Energy 
(F00147)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L011801 Lookup Table 3.0

Fuel Producer: Wonderful Renewable Energy, LLC 
(C1080); Facil ity Name: Wonderful Renewable Energy, 
LLC (F00170); Electricity that is generated from 100 
percent zero-CI sources used as a transportation fuel in 
California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 6/1/2020 None Electricity Wonderful Renewable 

Energy, LLC (C1080)
Wonderful Renewable 
Energy, LLC (F00170)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L012001 Lookup Table 3.0

Fuel Producer: 3 Phases Renewables Inc. (P306); 
Facil ity Name: 3 Phases Renewables Inc. (P1225); 
Electricity that is generated from 100 percent zero-CI 
sources used as a transportation fuel in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 6/10/2020 None Electricity 3 Phases Renewables 

Inc. (P306)
3 Phases Renewables 
Inc. (P1225)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L012201 Lookup Table 3.0

Fuel Producer: PowerFlex Systems, INC (C1092); Facil ity 
Name: PowerFlex Systems, Inc (F00197); Electricity that 
is generated from 100 percent zero-CI sources used as a 
transportation fuel in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 6/30/2020 None Electricity PowerFlex Systems, INC 

(C1092)
PowerFlex Systems, 
Inc (F00197)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L012101 Lookup Table 3.0

Fuel Producer: San Diego Unified Port District (C1026); 
Facil ity Name: Port of San Diego (F00057); Electricity 
that is generated from 100 percent zero-CI sources used 
as a transportation fuel in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 6/30/2020 None Electricity San Diego Unified Port 

District (C1026)
Port of San Diego 
(F00057)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L012301 Lookup Table 3.0

Fuel Producer: Fuel Producer: 3Degrees Group, Inc. 
(C1055); Facil ity Name: Praxair - Ontario, CA (F00208); 
Liquefied H2 produced in California from central SMR of 
North American fossil-based NG

Canada North American 
Fossil NG (031)

Liquid Hydrogen 
(HYL) None None HYL031L00072019 150.94 6/30/2020 None Hydrogen 3Degrees Group, Inc. 

(C1055)
Praxair - Ontario, CA 
(F00208)

Liquefied H2 produced in California 
from central SMR of North American 
fossil-based NG

None

L012401 Lookup Table 3.0

Fuel Producer: Cal State LA (C1063); Facil ity Name: Cal 
State LA Hydrogen Research and Fueling Facil ity 
(F00145); Compressed H2 produced in California from 
electrolysis using California average grid electricity

California Grid Electricity (039) Gaseous 
Hydrogen (HYG) None None HYG039L00072019 164.46 8/11/2020 None Hydrogen Cal State LA (C1063)

Cal State LA 
Hydrogen Research 
and Fueling Facil ity 
(F00145)

Compressed H2 produced in California 
from electrolysis using California 
average grid electricity

None

L012701 Lookup Table 3.0

Fuel Producer: Pacific Merchant Shipping Association 
(C1099); Facil ity Name: Pacific Merchant Shipping 
Association (F00220); Electricity that is generated from 
100 percent zero-CI sources used as a transportation fuel 
in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 8/10/2020 None Electricity

Pacific Merchant 
Shipping Association 
(C1099)

Pacific Merchant 
Shipping Association 
(F00220)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L010701 Lookup Table 3.0

Fuel Producer: CSG EV LLC (C1060); Facil ity Name: 
CSG EV LLC (F00141); Electricity that is generated from 
100 percent zeroCI sources used as a transportation fuel 
in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 5/6/2020 None Electricity CSG EV LLC (C1060) CSG EV LLC 

(F00141)

Electricity that is generated from 100 
percent zeroCI sources used as a 
transportation fuel in California

None

L011401 Lookup Table 3.0

Fuel Producer: PCS Energy (C1070); Facil ity Name: PCS 
Energy (F00159); Electricity that is generated from 100 
percent zero-CI sources used as a transportation fuel in 
California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 5/13/2020 None Electricity PCS Energy (C1070) PCS Energy (F00159)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L013501 Lookup Table 3.0

Fuel Producer: Eco Credit Traders LLC (C1107); Facil ity 
Name: Eco Credit Traders LLC (F00234); Electricity that 
is generated from 100 percent zero-CI sources used as a 
transportation fuel in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 9/14/2020 None Electricity Eco Credit Traders LLC 

(C1107)
Eco Credit Traders 
LLC (F00234)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L013101 Lookup Table 3.0

Fuel Producer: Element Markets EV, LLC (C1093) ; 
Facil ity Name: Element Markets EV, LLC (F00232); 
Electricity that is generated from 100 percent zero-CI 
sources used as a transportation fuel in California

Texas Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 9/18/2020 None Electricity Element Markets EV, 

LLC (C1093)
Element Markets EV, 
LLC (F00232)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

A020101 Tier 1 3.0

Fuel Producer: Thumb BioEnergy (3862); Facil ity Name: 
Thumb BioEnergy (03862); Used Cooking Oil (zero 
rendering energy) transported by truck to Biodiesel plant 
in Sandusky, MI; Natural Gas and Eletricity; Biodiesel 
transported to California By Rail

Michigan
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BDU248 20.9 BIO001A02010100 15.80 9/29/2020 None Biodiesel Thumb BioEnergy 
(3862)

Thumb BioEnergy 
(03862)

Used Cooking Oil (zero rendering 
energy) transported by truck to 
Biodiesel plant in Sandusky, MI; 
Natural Gas and Eletricity; Biodiesel 
transported to California By Rail

None Retired

A027801 Tier 1 3.0

Fuel Producer: Glacial Lakes Corn Processors (4764) ; 
Facil ity Name: Aberdeen Energy (70299); Midwest Corn, 
Dry Mill; Dry DGS and Wet DGS, Corn oil and Syrup, 
Natural Gas, Grid Electricity, Starch Ethanol produced in 
Mina, SD Ethanol transported by rail to California; 
Composite CI

South Dakota Corn (009) Ethanol (ETH) ETHC237L 80.19 ETH009A02780100 71.77 10/9/2020 None Ethanol Glacial Lakes Corn 
Processors (4764)

Aberdeen Energy 
(70299)

Midwest Corn, Dry Mill; Dry DGS and 
Wet DGS, Corn oil and Syrup, Natural 
Gas, Grid Electricity, Starch Ethanol 
produced in Mina, SD Ethanol 
transported by rail to California; 
Composite CI

None

A024702 Tier 1 3.0

Fuel Producer: CANTON RENEWABLES, LLC (5896) ; 
Facil ity Name: CANTON RENEWABLES, LLC (71041); 
Biomethane from Landfil l in Canton, Michigan, 
upgrading at Canton Renewables, pipelined to Clean 
Energy Boron California  for l iquefaction to LNG; trucked 
to California LNG stations

Michigan Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

None None LNG025A02470200 62.68 10/13/2020 None Bio-LNG
CANTON 
RENEWABLES, LLC 
(5896)

CANTON 
RENEWABLES, LLC 
(71041)

Biomethane from Landfil l in Canton, 
Michigan, upgrading at Canton 
Renewables, pipelined to Clean 
Energy Boron California  for 
l iquefaction to LNG; trucked to 
California LNG stations

None Retired

A024703 Tier 1 3.0

Fuel Producer: CANTON RENEWABLES, LLC (5896) ; 
Facil ity Name: CANTON RENEWABLES, LLC (71041); 
Biomethane from Landfil l in Canton, Michigan, 
upgrading at Canton Renewables, pipelined to Clean 
Energy Boron California  for l iquefaction to LNG; trucked 
to California; regasified, and compressed to L-CNG

California Landfil l Gas (025)

Liquefied 
Compressed 
Natural Gas 

(LCN)

None None LCN025A02470300 65.77 10/13/2020 None Bio-CNG
CANTON 
RENEWABLES, LLC 
(5896)

CANTON 
RENEWABLES, LLC 
(71041)

Biomethane from Landfil l in Canton, 
Michigan, upgrading at Canton 
Renewables, pipelined to Clean 
Energy Boron California  for 
l iquefaction to LNG; trucked to 
California; regasified, and compressed 
to L-CNG

None Retired

A025904 Tier 1 3.0

Fuel Producer: Bioenergy Development Group LLC 
(3785); Facil ity Name: Bioenergy Development Group, 
LLC (80316); U.S sourced Rendered UCO; Natural Gas 
and Grid Electricity; Biodiesel produced in Memphis, 
Tennessee and transported by rail to California 
(Provisional)

Tennessee
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) None None BIO001A02590400 31.60 11/6/2020 None Biodiesel Bioenergy Development 
Group LLC (3785)

Bioenergy 
Development Group, 
LLC (80316)

U.S sourced Rendered UCO; Natural 
Gas and Grid Electricity; Biodiesel 
produced in Memphis, Tennessee and 
transported by rail to California 
(Provisional)

None Retired

L013001 Lookup Table 3.0

Fuel Producer: SRECTrade, Inc (C1018); Facil ity Name: 
SRECTrade, Inc. Zero CI HYER (F00226); Compressed 
H2 produced in California from electrolysis using 
electricity generated from zero-CI sources

California Zero-CI Sources 
(037)

Gaseous 
Hydrogen (HYG) None None HYG037L00072019 10.51 9/30/2020 None Hydrogen SRECTrade, Inc (C1018) SRECTrade, Inc. Zero 

CI HYER (F00226)

Compressed H2 produced in California 
from electrolysis using electricity 
generated from zero-CI sources

None

L013301 Lookup Table 3.0

Fuel Producer: Element Markets EV, LLC (C1093); 
Facil ity Name: 32-505 Harry Oliver Trail (F00233); 
Compressed H2 produced in California from electrolysis 
using electricity generated from zero-CI sources

California Zero-CI Sources 
(037)

Gaseous 
Hydrogen (HYG) None None HYG037L00072019 10.51 7/1/2020 None Hydrogen Element Markets EV, 

LLC (C1093)
32-505 Harry Oliver 
Trail (F00233)

Compressed H2 produced in California 
from electrolysis using electricity 
generated from zero-CI sources

None

L013701 Lookup Table 3.0

Fuel Producer: MYNT SYSTEMS (C1112); Facil ity 
Name: MYNT SYSTEMS (F00294); Electricity that is 
generated from 100 percent zero-CI sources used as a 
transportation fuel in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 11/2/2020 None Electricity MYNT SYSTEMS 

(C1112)
MYNT SYSTEMS 
(F00294)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

B011301 Tier 2 3.0

Fuel Producer: Iwatani Corporation of America (C104); 
Facil ity Name: Linde-Praxair (F00088); Liquefied 
Hydrogen produced from biomethane of North American 
landfil l gas at Linde-Praxair in Ontario, California; 
delivered to stations in Northern California by heavy-duty 
diesel truck, then compressed as gaseous hydrogen for 
use in hydrogen-fueled vehicles.

California Landfil l Gas (025) Liquid Hydrogen 
(HYL) None None HYL025B01130100 131.51 11/12/2020 Application Package Hydrogen Iwatani Corporation of 

America (C104)
Linde-Praxair 
(F00088)

Liquefied Hydrogen produced from 
biomethane of North American landfil l 
gas at Linde-Praxair in Ontario, 
California; delivered to stations in 
Northern California by heavy-duty 
diesel truck, then compressed as 
gaseous hydrogen for use in hydrogen-
fueled vehicles.

None

A028401 Tier 1 3.0

Fuel Producer: BIOX Canada Limited (3758); Facil ity 
Name: BIOX Canada Limited (80236); Canadian 
Sourced Used Cooking Oil transported by truck to 
Biodiesel plant in Hamilton, Ontario, Canada; Natural 
Gas and Grid Electricity; Biodiesel produced in Ontario, 
Canada and transported by rail to California.

Canada
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BIO001A02380800 22.81 BIO001A02840100 22.40 11/12/2020 None Biodiesel BIOX Canada Limited 
(3758)

BIOX Canada Limited 
(80236)

Canadian Sourced Used Cooking Oil 
transported by truck to Biodiesel plant 
in Hamilton, Ontario, Canada; Natural 
Gas and Grid Electricity; Biodiesel 
produced in Ontario, Canada and 
transported by rail to California.

None

L013801 Lookup Table 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Air Products and Chemicals SMR Wilmington. CA 
(F00068); Compressed H2 produced in California from 
central SMR of North American fossil-based NG

California North American 
Fossil NG (031)

Gaseous 
Hydrogen (HYG) None None HYG031L00072019 117.67 11/12/2020 None Hydrogen FirstElement Fuel (E426)

Air Products and 
Chemicals SMR 
Wilmington. CA 
(F00068)

Compressed H2 produced in California 
from central SMR of North American 
fossil-based NG

None

L013901 Lookup Table 3.0

Fuel Producer: Penske Truck Leasing, Co., L.P. (C1116); 
Facil ity Name: Penske Truck Leasing (F00310); 
Electricity that is generated from 100 percent zero-CI 
sources used as a transportation fuel in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 11/25/2020 None Electricity Penske Truck Leasing, 

Co., L.P. (C1116)
Penske Truck Leasing 
(F00310)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L014001 Lookup Table 3.0

Fuel Producer: NFI Industries (C1117); Facil ity Name: 
NFI Industries (F00311); Electricity that is generated from 
100 percent zero-CI sources used as a transportation fuel 
in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 11/25/2020 None Electricity NFI Industries (C1117) NFI Industries 

(F00311)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

A028001 Tier 1 3.0

Fuel Producer: Glacial Lakes Corn Processors (4764); 
Facil ity Name: Glacial Lakes Energy (70064); Midwest 
Corn, Dry Mill; Dry DGS and Modified DGS, Corn oil and 
Syrup; Natural Gas, Grid Electricity; Starch Ethanol 
produced in Watertown, South Dakota;  Ethanol 
transported by rail to California, Composite CI 

South Dakota Corn (009) Ethanol (ETH) ETHC241L 79.21 ETH009A02800100 72.66 12/8/2020 None Ethanol Glacial Lakes Corn 
Processors (4764)

Glacial Lakes Energy 
(70064)

Midwest Corn, Dry Mill; Dry DGS and 
Modified DGS, Corn oil and Syrup; 
Natural Gas, Grid Electricity; Starch 
Ethanol produced in Watertown, South 
Dakota;  Ethanol transported by rail to 
California, Composite CI 

None Retired

B002401 Tier 2 3.0

Fuel Producer: CleanFuture, Inc. (C1001); Facil ity Name: 
Coronado Dairy Farm (F00009); Low-CI Electricity from 
Dairy Manure Biogas using reciprocating engine at 
Coronado Dairy in Tipton, California for use as 
transportation fuel in California

California Dairy Manure (026) Electricity (ELC) None None ELC026B00240100 -525.14 12/10/2020 Application Package Electricity CleanFuture, Inc. 
(C1001)

Coronado Dairy Farm 
(F00009)

Low-CI Electricity from Dairy Manure 
Biogas using reciprocating engine at 
Coronado Dairy in Tipton, California 
for use as transportation fuel in 
California

None Retired

A028301 Tier 1 3.0

Fuel Producer: BIOX Canada Limited (3758); Facil ity 
Name: BIOX Canada Limited (80236); Rendered Animal 
Fat Sourced from Sanimax Quebec City, Canada 
transported by truck to Biodiesel plant in Hamilton, 
Ontario, Canada; Natural Gas and Grid Electricity; 
transported by rail to California

Canada Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) BIO002A02380500 36.98 BIO002A02830100 28.29 12/15/2020 None Biodiesel BIOX Canada Limited 

(3758)
BIOX Canada Limited 
(80236)

Rendered Animal Fat Sourced from 
Sanimax Quebec City, Canada 
transported by truck to Biodiesel plant 
in Hamilton, Ontario, Canada; Natural 
Gas and Grid Electricity; transported by 
rail to California

None

L014301 Lookup Table 3.0

Fuel Producer: The Regents of the University of 
California (C1121); Facil ity Name: The Regents of the 
University of California (F00324); Electricity that is 
generated from 100 percent zero-CI sources supplied via 
Green Tariff used as a transportation fuel in California

California
Zero-CI Sources 

Supplied via Green 
Tariff (048)

Electricity (ELC) None None ELC048L00072019 0.00 12/28/2020 None Electricity
The Regents of the 
University of California 
(C1121)

The Regents of the 
University of 
California (F00324)

Electricity that is generated from 100 
percent zero-CI sources supplied via 
Green Tariff used as a transportation 
fuel in California

None

L014401 Lookup Table 3.0

Fuel Producer: S. C. Valley Transportation Authority 
(C1119); Facil ity Name: S.C. Valley Transportation 
Authority (F00328); Electricity that is generated from 100 
percent zero-CI sources used as a transportation fuel in 
California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 12/24/2020 None Electricity

S. C. Valley 
Transportation Authority
(C1119)

S.C. Valley 
Transportation 
Authority (F00328)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L014801 Lookup Table 3.0

Fuel Producer: Toyota Motor North America (C1069); 
Facil ity Name: Toyota Motor North America (F00338); 
Electricity that is generated from 100 percent zero-CI 
sources used as a transportation fuel in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 2/16/2021 None Electricity Toyota Motor North 

America (C1069)
Toyota Motor North 
America (F00338)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L015001 Lookup Table 3.0

Fuel Producer: Redwood Coast Energy Authority (R704); 
Facil ity Name: Redwood Coast Energy Authority 
(F00031); Electricity that is generated from 100 percent 
zero-CI sources used as a transportation fuel in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 2/24/2021 None Electricity Redwood Coast Energy 

Authority (R704)

Redwood Coast 
Energy Authority 
(F00031)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L015201 Lookup Table 3.0

Fuel Producer: U.S. Venture, Inc. (5504); Facil ity Name: 
U.S. Venture, Inc. (F00345); Electricity that is generated 
from 100 percent zero-CI sources used as a transportation 
fuel in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 2/24/2021 None Electricity U.S. Venture, Inc. (5504) U.S. Venture, Inc. 

(F00345)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

A033002 Tier 1 3.0

Fuel Producer: KAAPA Ethanol Holdings LLC (4805); 
Facil ity Name: KAPPA Ethanol Ravenna LLC; Midwest 
Corn, Dry Mill; Wet DGS, Corn oil and Syrup;  Natural 
Gas, Grid Electricity; Starch Ethanol produced in 
Ravena, Nebraska; Ethanol transported by rail to 
California.  (Provisional)

Nebraska Corn (009) Ethanol (ETH) ETH009A00990200 63.23 ETH009A03300200 63.46 3/1/2021 None Ethanol KAAPA Ethanol 
Holdings LLC (4805)

KAPPA Ethanol 
Ravenna LLC

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Ravena, Nebraska; Ethanol transported 
by rail to California.  (Provisional)

None Retired

A033003 Tier 1 3.0

Fuel Producer: KAAPA Ethanol Holdings LLC (4805); 
Facil ity Name: KAPPA Ethanol Ravenna LLC; Midwest 
Corn, Dry Mill; Fiber ethanol using Soliton Fiber 
Conversion Process; Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Ravenna, Nebraska; Ethanol 
transported by rail to California. (Provisional)

Nebraska Corn Fiber (012) Ethanol (ETH) None None ETH012A03300300 25.32 3/1/2021 None Ethanol - Cellulosic KAAPA Ethanol 
Holdings LLC (4805)

KAPPA Ethanol 
Ravenna LLC

Midwest Corn, Dry Mill; Fiber ethanol 
using Soliton Fiber Conversion 
Process; Natural Gas, Grid Electricity; 
Fiber Ethanol produced in Ravenna, 
Nebraska; Ethanol transported by rail to 
California. (Provisional)

None Retired

L015101 Lookup Table 3.0

Fuel Producer: PineSpire, LLC (C1128); Facil ity Name: 
PineSpire (F00344); Electricity that is generated from 
100 percent zero-CI sources used as a transportation fuel 
in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 3/4/2021 None Electricity PineSpire, LLC (C1128) PineSpire (F00344)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

A028701 Tier 1 3.0

Fuel Producer: Elkhorn Valley Ethanol LLC (4833); 
Facil ity Name: Elkhorn Valley Ethanol LLC (70095); 
Midwest Corn, Dry Mill; Dry DGS and Modified DGS, 
Corn oil and Syrup;  Natural Gas, Grid Electricity; Starch 
Ethanol produced in Norfolk, Nebraska; Ethanol 
transported by rail to California, Composite CI 

Nebraska Corn (009) Ethanol (ETH) T1N-1277, T1N-1276 74.74, 79.83 ETH009A02870100 71.99 3/22/2021 None Ethanol Elkhorn Valley Ethanol 
LLC (4833)

Elkhorn Valley 
Ethanol LLC (70095)

Midwest Corn, Dry Mill; Dry DGS and 
Modified DGS, Corn oil and Syrup;  
Natural Gas, Grid Electricity; Starch 
Ethanol produced in Norfolk, Nebraska; 
Ethanol transported by rail to 
California, Composite CI 

None Retired

A031001 Tier 1 3.0

Fuel Producer: River Birch, LLC (C1065); Facil ity Name: 
River Birch Landfil l (F00278); Biomethane from River 
Birch Landfil l in Avondale, Louisiana and Jefferson 
Parish Landfil l in Westwego, Louisiana, upgrading at 
River Birch, LLC, pipelined to California for compression 
to CNG  (Provisional)

Louisiana Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
None None CNG025A03100100 41.18 3/18/2021 None Bio-CNG River Birch, LLC (C1065) River Birch Landfil l 

(F00278)

Biomethane from River Birch Landfil l 
in Avondale, Louisiana and Jefferson 
Parish Landfil l in Westwego, 
Louisiana, upgrading at River Birch, 
LLC, pipelined to California for 
compression to CNG  (Provisional)

None Retired

B011101 Tier 2 3.0

Fuel Producer: CleanFuture, Inc. (C1001); Facil ity Name: 
Stotz Dairy Southern (F00155); Dairy Biogas produced in 
Maricopa County, AZ from dairy manure covered 
anaerobic lagoons to produce electricity for import into 
California for electric vehicle charging

Arizona Dairy Manure (026) Electricity (ELC) None None ELC026B01110100 -762.09 3/23/2021 Application Package Electricity CleanFuture, Inc. 
(C1001)

Stotz Dairy Southern 
(F00155)

Dairy Biogas produced in Maricopa 
County, AZ from dairy manure covered 
anaerobic lagoons to produce 
electricity for import into California for 
electric vehicle charging

None

B012301 Tier 2 3.0

Fuel Producer: South San Francisco Scavengers  (S283); 
Facil ity Name: South San Francisco Scavenger 
Company (J0500); Renewable Natural Gas (RNG) 
produced from Food Scraps and upgraded at South San 
Francisco Scavenger Company facil ity in South San 
Francisco California; RNG used for onsite fueling 

California Food Scraps/Waste  
(027)

Compressed 
Natural Gas 

(CNG)
None None CNG027B01230100 -79.91 3/29/2021 Application Package Bio-CNG South San Francisco 

Scavengers (S283)

South San Francisco 
Scavenger Company 
(J0500)

Renewable Natural Gas (RNG) 
produced from Food Scraps and 
upgraded at South San Francisco 
Scavenger Company facil ity in South 
San Francisco California; RNG used for 
onsite fueling 

None

B012302 Tier 2 3.0

Fuel Producer: South San Francisco Scavengers  (S283); 
Facil ity Name: South San Francisco Scavenger 
Company (J0500); Renewable Natural Gas (RNG) 
produced from Urban Landscaping Waste and upgraded 
at South San Francisco Scavenger Company facil ity in 
South San Francisco California; RNG used for onsite 
fueling

California Other Organic Waste 
(029)

Compressed 
Natural Gas 

(CNG)
None None CNG028B01230200 0.28 3/29/2021 Application Package Bio-CNG South San Francisco 

Scavengers (S283)

South San Francisco 
Scavenger Company 
(J0500)

Renewable Natural Gas (RNG) 
produced from Urban Landscaping 
Waste and upgraded at South San 
Francisco Scavenger Company facil ity 
in South San Francisco California; 
RNG used for onsite fueling

None

A027601 Tier 1 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877); Facil ity Name: Meadow Branch Landfil l Gas 
Processing Facil ity (71252); Biomethane from landfil l 
gas generated in Athens, Tennessee; upgraded at 
Meadow Branch Landfil l Gas Processing Facil ity, 
pipelined to California, and dispensed as CNG fuel 
(Provisional)

Tennessee Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNGLF261R 52.14 CNG025A02760100 47.41 3/25/2021 None Bio-CNG

Element Markets 
Renewable Energy, LLC 
(5877)

Meadow Branch 
Landfil l Gas 
Processing Facil ity 
(71252)

Biomethane from landfil l gas 
generated in Athens, Tennessee; 
upgraded at Meadow Branch Landfil l 
Gas Processing Facil ity, pipelined to 
California, and dispensed as CNG fuel 
(Provisional)

None Retired

B014802 Tier 2 3.0

Fuel Producer: CleanFuture, Inc. (C1001); Facil ity Name: 
Triple G Dairy (F00156); Low-CI electricity from biogas 
produced from dairy manure and organic substrates 
using reciprocating engine at Triple G Dairy in Maricopa 
County, Arizona for use as transportation fuel in 
California.

Arizona Dairy Manure (026) Electricity (ELC) None None ELC026B01480200 -493.57 3/30/2021 Application Package Electricity CleanFuture, Inc. 
(C1001)

Triple G Dairy 
(F00156)

Low-CI electricity from biogas 
produced from dairy manure and 
organic substrates using reciprocating 
engine at Triple G Dairy in Maricopa 
County, Arizona for use as 
transportation fuel in California.

None Retired

B017201 Tier 2 3.0

Fuel Producer: Aemetis Advanced Fuels Keyes, Inc. 
(3566); Facil ity Name: Aemetis Advanced Fuels Keyes, 
Inc. (70234); Midwest Corn, Dry Mill;  Wet DGS, Corn oil 
and Syrup;  Natural Gas and Dairy Manure Biogas, Grid 
Electricity; Starch Ethanol produced in California;  
Composite CI (Provisional)

California Corn (009) Ethanol (ETH) ETH009A00940100 67.03 ETH009B01720100 65.68 3/29/2021 Application Package Ethanol Aemetis Advanced Fuels 
Keyes, Inc (3566)

Aemetis Advanced 
Fuels Keyes, Inc 
(70234)

Midwest Corn, Dry Mill;  Wet DGS, 
Corn oil and Syrup;  Natural Gas and 
Dairy Manure Biogas, Grid Electricity; 
Starch Ethanol produced in California;  
Composite CI (Provisional)

None Retired

B013302 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable diesel 
produced from disti l led corn oil; natural gas, grid 
electricity and hydrogen; renewable diesel produced in 
Lousiana and transported to California by ocean tanker  
(Provisional)

Louisiana Disti l lers' Corn Oil  
(003)

Renewable 
Diesel (RND) None None RND003B01330200 32.50 4/30/2021 Application Package Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable diesel produced from 
disti l led corn oil; natural gas, grid 
electricity and hydrogen; renewable 
diesel produced in Lousiana and 
transported to California by ocean 
tanker  (Provisional)

None Retired

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0113_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0024_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0111_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0123_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0123_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0148_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0172_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0133_cover.pdf


B013303 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable diesel 
produced from North America sourced used cooking oil; 
natural gas, grid electricity and hydrogen; renewable 
diesel produced in Lousiana and transported to 
California by ocean tanker  (Provisional)

Louisiana
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Diesel (RND) None None RND001B01330300 25.50 4/30/2021 Application Package Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable diesel produced from North 
America sourced used cooking oil; 
natural gas, grid electricity and 
hydrogen; renewable diesel produced 
in Lousiana and transported to 
California by ocean tanker  
(Provisional)

None Retired

B013304 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable diesel 
produced from US sourced non-rendered used cooking 
oil; natural gas, grid electricity and hydrogen; renewable 
diesel produced in Lousiana and transported to 
California by ocean tanker  (Provisional)

Louisiana
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Diesel (RND) None None RND001B01330400 20.00 4/30/2021 Application Package Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable diesel produced from US 
sourced non-rendered used cooking oil; 
natural gas, grid electricity and 
hydrogen; renewable diesel produced 
in Lousiana and transported to 
California by ocean tanker  
(Provisional)

None Retired

B013305 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable diesel 
produced from South American sourced used cooking 
oil; natural gas, grid electricity and hydrogen; renewable 
diesel produced in Lousiana and transported to 
California by ocean tanker  (Provisional)

Louisiana
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Diesel (RND) None None RND001B01330500 26.00 4/30/2021 Application Package Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable diesel produced from 
South American sourced used cooking 
oil; natural gas, grid electricity and 
hydrogen; renewable diesel produced 
in Lousiana and transported to 
California by ocean tanker  
(Provisional)

None Retired

B013307 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable diesel 
produced from North America sourced animal fat 
(tallow); natural gas, grid electricity and hydrogen; 
renewable diesel produced in Lousiana and transported 
to California by ocean tanker  (Provisional)

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B01330700 37.00 4/30/2021 Application Package Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable diesel produced from North 
America sourced animal fat (tallow); 
natural gas, grid electricity and 
hydrogen; renewable diesel produced 
in Lousiana and transported to 
California by ocean tanker  
(Provisional)

None Retired

B013308 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable diesel 
produced from South America sourced animal fat 
(tallow); natural gas, grid electricity and hydrogen; 
renewable diesel produced in Lousiana and transported 
to California by ocean tanker  (Provisional)

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B01330800 38.00 4/30/2021 Application Package Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable diesel produced from 
South America sourced animal fat 
(tallow); natural gas, grid electricity 
and hydrogen; renewable diesel 
produced in Lousiana and transported 
to California by ocean tanker  
(Provisional)

None Retired

B013309 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable diesel 
produced from Asia Pacific sourced animal fat (tallow); 
natural gas, grid electricity and hydrogen; renewable 
diesel produced in Lousiana and transported to 
California by ocean tanker  (Provisional)

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B01330900 43.00 4/30/2021 Application Package Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable diesel produced from Asia 
Pacific sourced animal fat (tallow); 
natural gas, grid electricity and 
hydrogen; renewable diesel produced 
in Lousiana and transported to 
California by ocean tanker  
(Provisional)

None Retired

A029503 Tier 1 3.0

Fuel Producer: Imperial Western Products (9871); Facil ity 
Name: Imperial Western Products (81066); California 
sourced Rendered Animal Fat, transported by truck to 
Biodiesel plant in Coachella, California; Natural Gas 
and Grid Electricity; Biodiesel transported by trucks to 
California refueling stations.

California Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) None None BIO002A02950300 33.86 4/1/2021 None Biodiesel Imperial Western 

Products (9871)
Imperial Western 
Products (81066)

California sourced Rendered Animal 
Fat, transported by truck to Biodiesel 
plant in Coachella, California; Natural 
Gas and Grid Electricity; Biodiesel 
transported by trucks to California 
refueling stations.

None

B018901 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable naphtha 
produced from disti l led corn oil; natural gas, grid 
electricity and hydrogen; renewable naphtha produced 
in Louisiana and transported to California by ocean 
tanker (Provisional)

Louisiana Disti l lers' Corn Oil  
(003)

Renewable 
Naphtha (RNT) None None RNT003B01890100 33.00 4/30/2021 Application Package Renewable Naphtha REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable naphtha produced from 
disti l led corn oil; natural gas, grid 
electricity and hydrogen; renewable 
naphtha produced in Louisiana and 
transported to California by ocean 
tanker (Provisional)

None Retired

B018902 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable naphtha 
produced from North America sourced animal fat 
(tallow); natural gas, grid electricity and hydrogen; 
renewable naphtha produced in Louisiana and 
transported to California by ocean tanker (Provisional)

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Naphtha (RNT) None None RNT002B01890200 37.50 4/30/2021 Application Package Renewable Naphtha REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable naphtha produced from 
North America sourced animal fat 
(tallow); natural gas, grid electricity 
and hydrogen; renewable naphtha 
produced in Louisiana and transported 
to California by ocean tanker 
(Provisional)

None Retired

B018903 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable naphtha 
produced from North America sourced used cooking oil; 
natural gas, grid electricity and hydrogen; renewable 
naphtha produced in Louisiana and transported to 
California by ocean tanker (Provisional)

Louisiana
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Naphtha (RNT) None None RNT002B01890300 26.00 4/30/2021 Application Package Renewable Naphtha REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable naphtha produced from 
North America sourced used cooking 
oil; natural gas, grid electricity and 
hydrogen; renewable naphtha 
produced in Louisiana and transported 
to California by ocean tanker 
(Provisional)

None Retired

B018904 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable naphtha 
produced from US sourced non-rendered used cooking 
oil; natural gas, grid electricity and hydrogen; renewable 
naphtha produced in Louisiana and transported to 
California by ocean tanker (Provisional)

Louisiana
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Naphtha (RNT) None None RNT001B01890400 20.50 4/30/2021 Application Package Renewable Naphtha REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable naphtha produced from US 
sourced non-rendered used cooking oil; 
natural gas, grid electricity and 
hydrogen; renewable naphtha 
produced in Louisiana and transported 
to California by ocean tanker 
(Provisional)

None Retired

B018905 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable naphtha 
produced from South American sourced used cooking 
oil; natural gas, grid electricity and hydrogen; renewable 
naphtha produced in Louisiana and transported to 
California by ocean tanker (Provisional)

Louisiana
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Naphtha (RNT) None None RNT001B01890500 26.50 4/30/2021 Application Package Renewable Naphtha REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable naphtha produced from 
South American sourced used cooking 
oil; natural gas, grid electricity and 
hydrogen; renewable naphtha 
produced in Louisiana and transported 
to California by ocean tanker 
(Provisional)

None Retired

B018906 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable naphtha 
produced from South America sourced animal fat 
(tallow); natural gas, grid electricity and hydrogen; 
renewable naphtha produced in Louisiana and 
transported to California by ocean tanker (Provisional)

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Naphtha (RNT) None None RNT002B01890600 38.50 4/30/2021 Application Package Renewable Naphtha REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable naphtha produced from 
South America sourced animal fat 
(tallow); natural gas, grid electricity 
and hydrogen; renewable naphtha 
produced in Louisiana and transported 
to California by ocean tanker 
(Provisional)

None Retired

B018907 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable naphtha 
produced from Asia Pacific sourced animal fat (tallow); 
natural gas, grid electricity and hydrogen; renewable 
naphtha produced in Louisiana and transported to 
California by ocean tanker (Provisional)

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Naphtha (RNT) None None RNT002B01890700 43.50 4/30/2021 Application Package Renewable Naphtha REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable naphtha produced from 
Asia Pacific sourced animal fat 
(tallow); natural gas, grid electricity 
and hydrogen; renewable naphtha 
produced in Louisiana and transported 
to California by ocean tanker 
(Provisional)

None Retired

B018910 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable propane 
produced from disti l led corn oil; natural gas, grid 
electricity and hydrogen; renewable propane produced 
in Louisiana and transported to California by ocean 
tanker (Provisional)

Louisiana Other Organic Waste 
(029) Propane (LPG) None None LPG029B01891000 33.00 4/30/2021 Application Package Propane REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable propane produced from 
disti l led corn oil; natural gas, grid 
electricity and hydrogen; renewable 
propane produced in Louisiana and 
transported to California by ocean 
tanker (Provisional)

None Retired

B018911 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable propane 
produced from North America sourced used cooking oil; 
natural gas, grid electricity and hydrogen; renewable 
propane produced in Louisiana and transported to 
California by ocean tanker (Provisional)

Louisiana Other Organic Waste 
(029) Propane (LPG) None None LPG029B01891100 26.00 4/30/2021 Application Package Propane REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable propane produced from 
North America sourced used cooking 
oil; natural gas, grid electricity and 
hydrogen; renewable propane 
produced in Louisiana and transported 
to California by ocean tanker 
(Provisional)

None Retired

B018912 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable propane 
produced from US sourced non-rendered used cooking 
oil; natural gas, grid electricity and hydrogen; renewable 
propane produced in Louisiana and transported to 
California by ocean tanker (Provisional)

Louisiana Other Organic Waste 
(029) Propane (LPG) None None LPG029B01891200 20.50 4/30/2021 Application Package Propane REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable propane produced from US 
sourced non-rendered used cooking oil; 
natural gas, grid electricity and 
hydrogen; renewable propane 
produced in Louisiana and transported 
to California by ocean tanker 
(Provisional)

None Retired

B018913 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable propane 
produced from South American sourced used cooking 
oil; natural gas, grid electricity and hydrogen; renewable 
propane produced in Louisiana and transported to 
California by ocean tanker (Provisional)

Louisiana Other Organic Waste 
(029) Propane (LPG) None None LPG029B01891300 26.50 4/30/2021 Application Package Propane REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable propane produced from 
South American sourced used cooking 
oil; natural gas, grid electricity and 
hydrogen; renewable propane 
produced in Louisiana and transported 
to California by ocean tanker 
(Provisional)

None Retired

B018914 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable propane 
produced from North America sourced animal fat 
(tallow); natural gas, grid electricity and hydrogen; 
renewable propane produced in Louisiana and 
transported to California by ocean tanker (Provisional)

Louisiana Other Organic Waste 
(029) Propane (LPG) None None LPG029B01891400 37.50 4/30/2021 Application Package Propane REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable propane produced from 
North America sourced animal fat 
(tallow); natural gas, grid electricity 
and hydrogen; renewable propane 
produced in Louisiana and transported 
to California by ocean tanker 
(Provisional)

None Retired

B018915 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable propane 
produced from South America sourced animal fat 
(tallow); natural gas, grid electricity and hydrogen; 
renewable propane produced in Louisiana and 
transported to California by ocean tanker (Provisional)

Louisiana Other Organic Waste 
(029) Propane (LPG) None None LPG029B01891500 38.50 4/30/2021 Application Package Propane REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable propane produced from 
South America sourced animal fat 
(tallow); natural gas, grid electricity 
and hydrogen; renewable propane 
produced in Louisiana and transported 
to California by ocean tanker 
(Provisional)

None Retired

B018916 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable propane 
produced from Asia Pacific sourced animal fat (tallow); 
natural gas, grid electricity and hydrogen; renewable 
propane produced in Louisiana and transported to 
California by ocean tanker (Provisional)

Louisiana Other Organic Waste 
(029) Propane (LPG) None None LPG029B01891600 43.50 4/30/2021 Application Package Propane REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable propane produced from 
Asia Pacific sourced animal fat 
(tallow); natural gas, grid electricity 
and hydrogen; renewable propane 
produced in Louisiana and transported 
to California by ocean tanker 
(Provisional)

None Retired

A023901 Tier 1 3.0

Fuel Producer: M&N Participações S/A (C1082); Facil ity 
Name: Usina Giasa Ltda (F00192); Ethanol from 
sugarcane juice, with co-product credit for surplus 
cogenerated electricity exports; transport to California 
port via ocean tanker.

Brazil Sugarcane  (018) Ethanol (ETH) None None ETH018A02390100 48.82 5/7/2021 None Ethanol M&N Participações S/A 
(C1082)

Usina Giasa Ltda 
(F00192)

Ethanol from sugarcane juice, with co-
product credit for surplus cogenerated 
electricity exports; transport to 
California port via ocean tanker.

None Retired

A028801 Tier 1 3.0

Fuel Producer: REG Newton, LLC (3514); Facil ity Name: 
REG Newton, LLC (80162); Midwest Soybean Oil 
transported by truck to Biodiesel plant in Newton, Iowa; 
Biodiesel transported to California by Rail.

Iowa Soybean Oil (005) Biodiesel (BIO) None None BIO005A02880100 58.00 5/11/2021 None Biodiesel REG Newton, LLC (3514) REG Newton, LLC 
(80162)

Midwest Soybean Oil transported by 
truck to Biodiesel plant in Newton, 
Iowa; Biodiesel transported to 
California by Rail.

None

A028802 Tier 1 3.0

Fuel Producer: REG Newton, LLC (3514); Facil ity Name: 
REG Newton, LLC (80162); Canola Oil transported by 
truck to Biodiesel plant in Newton, IA, US then to 
California By Rail.   

Iowa Canola Oil (006) Biodiesel (BIO) None None BIO006A02880200 54.00 5/11/2021 None Biodiesel REG Newton, LLC (3514) REG Newton, LLC 
(80162)

Canola Oil transported by truck to 
Biodiesel plant in Newton, IA, US then 
to California By Rail.   

None

A028803 Tier 1 3.0

Fuel Producer: REG Newton, LLC (3514); Facil ity Name: 
REG Newton, LLC (80162); Corn Oil transported by truck 
to Biodiesel plant in Newton, IA, US then to California 
By Rail.    

Iowa Disti l lers' Corn Oil  
(003) Biodiesel (BIO) BDC208 34.10 BIO003A02880300 28.50 5/11/2021 None Biodiesel REG Newton, LLC (3514) REG Newton, LLC 

(80162)

Corn Oil transported by truck to 
Biodiesel plant in Newton, IA, US then 
to California By Rail.    

None

A028804 Tier 1 3.0

Fuel Producer: REG Newton, LLC (3514); Facil ity Name: 
REG Newton, LLC (80162); U.S. Sourced Used Cooking 
Oil transported by truck and rail to Biodiesel plant in 
Newton, Iowa; Biodiesel transported to California by 
Rail.

Iowa
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BDU223 22.50 BIO001A02880400 21.00 5/11/2021 None Biodiesel REG Newton, LLC (3514) REG Newton, LLC 
(80162)

U.S. Sourced Used Cooking Oil 
transported by truck and rail to 
Biodiesel plant in Newton, Iowa; 
Biodiesel transported to California by 
Rail.

None

A028805 Tier 1 3.0

Fuel Producer: REG Newton, LLC (3514); Facil ity Name: 
REG Newton, LLC (80162); Self Rendered Used Cooking 
Oil transported by truck and rail to Biodiesel plant in 
Newton, Iowa; Biodiesel transported to California by 
Rail.

Iowa
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BDU235 15.49 BIO001A02880500 16.00 5/11/2021 None Biodiesel REG Newton, LLC (3514) REG Newton, LLC 
(80162)

Self Rendered Used Cooking Oil 
transported by truck and rail to 
Biodiesel plant in Newton, Iowa; 
Biodiesel transported to California by 
Rail.

None

A028806 Tier 1 3.0

Fuel Producer: REG Newton, LLC (3514); Facil ity Name: 
REG Newton, LLC (80162); U.S. Sourced Rendered 
Animal Fat Oil transported by truck and rail to Biodiesel 
plant in Newton, Iowa; Biodiesel transported to 
California by Rail.

Iowa Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) BDT212 35.94 BIO002A02880600 33.50 5/11/2021 None Biodiesel REG Newton, LLC (3514) REG Newton, LLC 

(80162)

U.S. Sourced Rendered Animal Fat Oil 
transported by truck and rail to 
Biodiesel plant in Newton, Iowa; 
Biodiesel transported to California by 
Rail.

None

A029601 Tier 1 3.0

Fuel Producer: Green Plains Central City (3368); Facil ity 
Name: Green Plains Central City LLC (70141); Ethanol 
from Corn Starch, MDGS, Corn Oil, NG & Grid Electricity; 
Transport by Rail to California.

Nebraska Corn (009) Ethanol (ETH) ETHC023 (T1R-1214) 82.17 ETH009A02960100 65.97 5/7/2021 None Ethanol Green Plains Central 
City (3368)

Green Plains Central 
City LLC (70141)

Ethanol from Corn Starch, MDGS, Corn 
Oil, NG & Grid Electricity; Transport by 
Rail to California.

None Retired

A030903 Tier 1 3.0

Fuel Producer: Highwater Ethanol, LLC (3303); Facil ity 
Name: Highwater Ethanol, LLC (70235); Midwest Corn, 
Dry Mill; Modified DGS, Corn Oil; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Minnesota; 
Ethanol transported by rail to California. (Provisional)

Minnesota Corn (009) Ethanol (ETH) None None ETH009A03090300 68.76 5/4/2021 None Ethanol Highwater Ethanol, LLC 
(3303)

Highwater Ethanol, 
LLC (70235)

Midwest Corn, Dry Mill; Modified DGS, 
Corn Oil; Natural Gas, Grid Electricity; 
Starch Ethanol produced in Minnesota; 
Ethanol transported by rail to 
California. (Provisional)

None Retired

A036701 Tier 1 3.0

Fuel Producer: SOUTH SHELBY RNG, LLC (1236); 
Facil ity Name: South Shelby RNG, LLC (71241); 
Biomethane from Landfil l at Memphis, TN; upgrading at 
South Shelby RNG, LLC, pipelined to California for 
compression to CNG (Provisional)

Tennessee Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
None None CNG025A03670100 49.53 5/11/2021 None Bio-CNG SOUTH SHELBY RNG, 

LLC (1236)
South Shelby RNG, 
LLC (71241)

Biomethane from Landfil l at Memphis, 
TN; upgrading at South Shelby RNG, 
LLC, pipelined to California for 
compression to CNG (Provisional)

None Retired

A028901 Tier 1 3.0

Fuel Producer: REG Danville, LLC (3723); Facil ity 
Name: REG Danville, LLC (80216); Corn Oil transported 
by truck to Biodiesel plant in Danvil le,  Il l inois; Natural 
Gas, Electricity; Biodiesel then transported to California 
By Rail.

Il l inois Disti l lers' Corn Oil  
(003) Biodiesel (BIO) BDC215 35.13 BIO003A02890100 29.00 6/7/2021 None Biodiesel REG Danville, LLC 

(3723)
REG Danville, LLC 
(80216)

Corn Oil transported by truck to 
Biodiesel plant in Danvil le,  Il l inois; 
Natural Gas, Electricity; Biodiesel then 
transported to California By Rail.

None

A028902 Tier 1 3.0

Fuel Producer: REG Danville, LLC (3723); Facil ity 
Name: REG Danville, LLC (80216); Rendered Animal 
Fat Oil transported by truck to Biodiesel plant in 
Danvil le,  Il l inois; Natural Gas, Electricity; Biodiesel then 
transported to California By Rail.

Il l inois Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) BDT220 36.80 BIO002A02890200 33.50 6/7/2021 None Biodiesel REG Danville, LLC 

(3723)
REG Danville, LLC 
(80216)

Rendered Animal Fat Oil transported 
by truck to Biodiesel plant in Danvil le,  
Il l inois; Natural Gas, Electricity; 
Biodiesel then transported to California 
By Rail.

None

A028903 Tier 1 3.0

Fuel Producer: REG Danville, LLC (3723); Facil ity 
Name: REG Danville, LLC (80216); Canola Oil 
transported by truck to Biodiesel plant in Danvil le,  
Il l inois; Natural Gas, Electricity; Biodiesel then 
transported to California By Rail.

Il l inois Canola Oil (006) Biodiesel (BIO) None None BIO006A02890300 53.00 6/7/2021 None Biodiesel REG Danville, LLC 
(3723)

REG Danville, LLC 
(80216)

Canola Oil transported by truck to 
Biodiesel plant in Danvil le,  Il l inois; 
Natural Gas, Electricity; Biodiesel then 
transported to California By Rail.

None

A028904 Tier 1 3.0

Fuel Producer: REG Danville, LLC (3723); Facil ity 
Name: REG Danville, LLC (80216); Midwest Soybean 
Oil transported by truck to Biodiesel plant in Danvil le, 
Il l inois; Natural Gas, Electricity; Biodiesel then 
transported to California By Rail.

Il l inois Soybean Oil (005) Biodiesel (BIO) None None BIO005A02890400 58.30 6/7/2021 None Biodiesel REG Danville, LLC 
(3723)

REG Danville, LLC 
(80216)

Midwest Soybean Oil transported by 
truck to Biodiesel plant in Danvil le, 
Il l inois; Natural Gas, Electricity; 
Biodiesel then transported to California 
By Rail.

None

A028905 Tier 1 3.0

Fuel Producer: REG Danville, LLC (3723); Facil ity 
Name: REG Danville, LLC (80216); U.S sourced Used 
Cooking Oil transported by truck and rail to Biodiesel 
plant in Danvil le, Il l inois; Natural Gas, Electricity; 
Biodiesel then transported to California By Rail.

Il l inois
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BDU249 22.58 BIO001A02890500 21.50 6/7/2021 None Biodiesel REG Danville, LLC 
(3723)

REG Danville, LLC 
(80216)

U.S sourced Used Cooking Oil 
transported by truck and rail to 
Biodiesel plant in Danvil le, Il l inois; 
Natural Gas, Electricity; Biodiesel then 
transported to California By Rail.

None Retired

A028906 Tier 1 3.0

Fuel Producer: REG Danville, LLC (3723); Facil ity 
Name: REG Danville, LLC (80216); U.S sourced Used 
Cooking Oil; Zero rendering energy; transported by truck 
to Biodiesel plant in Danvil le, Il l inois; Natural Gas, 
Electricity; Biodiesel then transported to California By 
Rail.

Il l inois
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BDU250 17.33 BIO001A02890600 17.00 6/7/2021 None Biodiesel REG Danville, LLC 
(3723)

REG Danville, LLC 
(80216)

U.S sourced Used Cooking Oil; Zero 
rendering energy; transported by truck 
to Biodiesel plant in Danvil le, Il l inois; 
Natural Gas, Electricity; Biodiesel then 
transported to California By Rail.

None

A036101 Tier 1 3.0

Fuel Producer: POET BIOREFINING - SHELBYVILLE 
(8841); Facil ity Name: Poet Biorefining - Shelbyvil le 
(20621); Midwest Corn, Dry Mill; Dry DGS, Corn oil and 
Syrup;  Natural Gas, Grid Electricity; Starch Ethanol 
produced in Shelbyvil le, IN;  Ethanol transported by rail 
to California. (Provisional)

Indiana Corn (009) Ethanol (ETH) None None ETH009A03610100 70.52 6/7/2021 None Ethanol POET BIOREFINING - 
SHELBYVILLE (8841)

Poet Biorefining - 
Shelbyvil le (20621)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Shelbyvil le, IN;  Ethanol transported by 
rail to California. (Provisional)

None Retired

A036102 Tier 1 3.0

Fuel Producer: POET BIOREFINING - SHELBYVILLE 
(8841); Facil ity Name: Poet Biorefining - Shelbyvil le 
(20621); Midwest Corn, Dry Mill; Dry DGS, Corn oil and 
Syrup;  Natural Gas, Grid Electricity; Starch Ethanol 
produced in Shelbyvil le, IN;  Ethanol transported by rail 
to California. (Provisional)

Indiana Corn (009) Ethanol (ETH) None None ETH009A03610200 63.38 6/7/2021 None Ethanol POET BIOREFINING - 
SHELBYVILLE (8841)

Poet Biorefining - 
Shelbyvil le (20621)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Shelbyvil le, IN;  Ethanol transported by 
rail to California. (Provisional)

None Retired

A036103 Tier 1 3.0

Fuel Producer: POET BIOREFINING - SHELBYVILLE 
(8841); Facil ity Name: Poet Biorefining - Shelbyvil le 
(20621); Midwest Corn, Dry Mill;  Fiber ethanol BPX 
Fiber Conversion Process;  Natural Gas, Grid Electricity; 
Starch Ethanol produced in Shelbyvil le, IN;  Ethanol 
transported by rail to California. (Provisional)

Indiana Corn Fiber (012) Ethanol (ETH) None None ETH012A03610300 23.59 6/7/2021 None Ethanol POET BIOREFINING - 
SHELBYVILLE (8841)

Poet Biorefining - 
Shelbyvil le (20621)

Midwest Corn, Dry Mill;  Fiber ethanol 
BPX Fiber Conversion Process;  Natural 
Gas, Grid Electricity; Starch Ethanol 
produced in Shelbyvil le, IN;  Ethanol 
transported by rail to California. 
(Provisional)

None Retired

A029001 Tier 1 3.0

Fuel Producer: REG Seneca, LLC (3652); Facil ity Name: 
REG Seneca, LLC (80232); Corn Oil transported by truck 
to Biodiesel plant in Seneca, IL, US then to California 
By Rail

Il l inois Disti l lers' Corn Oil  
(003) Biodiesel (BIO) BDC213 34.02 BIO003A02900100 28.00 6/8/2021 None Biodiesel REG Seneca, LLC 

(3652)
REG Seneca, LLC 
(80232)

Corn Oil transported by truck to 
Biodiesel plant in Seneca, IL, US then 
to California By Rail

None

A029004 Tier 1 3.0

Fuel Producer: REG Seneca, LLC (3652); Facil ity Name: 
REG Seneca, LLC (80232); U.S sourced Used Cooking 
Oil transported by truck and rail to Biodiesel plant in 
Seneca, Il l inois; Natural Gas and Electricity; biodiesel 
fuel then transported to California by rail.

Il l inois
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BDU242 21.84 BIO001A02900400 20.75 6/8/2021 None Biodiesel REG Seneca, LLC 
(3652)

REG Seneca, LLC 
(80232)

U.S sourced Used Cooking Oil 
transported by truck and rail to 
Biodiesel plant in Seneca, Il l inois; 
Natural Gas and Electricity; biodiesel 
fuel then transported to California by 
rail.

None Retired

A029005 Tier 1 3.0

Fuel Producer: REG Seneca, LLC (3652); Facil ity Name: 
REG Seneca, LLC (80232); U.S sourced Used Cooking 
Oil, zero rendering energy, transported by truck and rial 
to Biodiesel plant in Seneca, Il l inois; Natural Gas and 
Electricity; then to California by rail

Il l inois
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BDU244 16.57 BIO001A02900500 16.25 6/8/2021 None Biodiesel REG Seneca, LLC 
(3652)

REG Seneca, LLC 
(80232)

U.S sourced Used Cooking Oil, zero 
rendering energy, transported by truck 
and rial to Biodiesel plant in Seneca, 
Il l inois; Natural Gas and Electricity; 
then to California by rail

None Retired

A029007 Tier 1 3.0

Fuel Producer: REG Seneca, LLC (3652); Facil ity Name: 
REG Seneca, LLC (80232); U.S sourced Rendered 
Animal Fat Oil transported by truck to Biodiesel plant in 
Seneca, IL, US then to California By Rail

Il l inois Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) BDT219 35.79 BIO002A02900700 32.75 6/8/2021 None Biodiesel REG Seneca, LLC 

(3652)
REG Seneca, LLC 
(80232)

U.S sourced Rendered Animal Fat Oil 
transported by truck to Biodiesel plant 
in Seneca, IL, US then to California By
Rail

None

L001701 Lookup Table 3.0

Fuel Producer: Tesla, Inc. (C1016); Facil ity Name: Tesla, 
Inc. (F00045); Electricity that is generated from 100 
percent zero-CI sources used as a transportation fuel in 
California.

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 5/29/2019 None Electricity Tesla, Inc. (C1016) Tesla, Inc. (F00045)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California.

None

L006301 Lookup Table 3.0

Fuel Producer: Shell Energy North America (6154); 
Facil ity Name: Carson Hydrogen Plant (F00059); 
Compressed H2 produced in California from central SMR 
of North American fossil-based NG.

California North American 
Fossil NG (031)

Gaseous 
Hydrogen (HYG) None None HYG031L00072019 117.67 7/12/2019 None Hydrogen Shell Energy North 

America (6154)
Carson Hydrogen 
Plant (F00059)

Compressed H2 produced in California 
from central SMR of North American 
fossil-based NG.

None

L007801 Lookup Table 3.0

Fuel Producer: Air Liquide Hydrogen Energy US LLC 
(A491); Facil ity Name: Praxair Liquid H2 Source 
(F00053); Liquefied H2 produced in California from 
central SMR of biomethane (renewable feedstock) from 
North American landfil ls.

California Landfil l Gas (025) Liquid Hydrogen 
(HYL) None None HYL025L00072019 129.09 7/16/2019 None Hydrogen Air Liquide Hydrogen 

Energy US LLC (A491)
Praxair Liquid H2 
Source (F00053)

Liquefied H2 produced in California 
from central SMR of biomethane 
(renewable feedstock) from North 
American landfil ls.

None

L007901 Lookup Table 3.0

Fuel Producer: American Honda Motor Co., Inc. (C1023); 
Facil ity Name: American Honda Motor Co., Inc. 
(F00074); Electricity that is generated from 100 percent 
zero-CI sources used as a transportation fuel in 
California.

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 8/6/2019 None Electricity American Honda Motor 

Co., Inc. (C1023)

American Honda 
Motor Co., Inc. 
(F00074)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California.

None

L009101 Lookup Table 3.0

Fuel Producer: CleanFuture, Inc. (C1001); Facil ity Name: 
Air Products and Chemicals, Inc. (SFS) (F00092); 
Liquefied H2 produced in California from central SMR of 
North American fossil-based NG.

California North American 
Fossil NG (031)

Liquid Hydrogen 
(HYL) None None HYL031L00072019 150.94 9/26/2019 None Hydrogen CleanFuture, Inc. 

(C1001)

Air Products and 
Chemicals, Inc. (SFS) 
(F00092)

Liquefied H2 produced in California 
from central SMR of North American 
fossil-based NG.

None

L009201 Lookup Table 3.0

Fuel Producer: Air Products and Chemicals, Inc. (C1042); 
Facil ity Name: APCI Wilmington Transfil l (F00095); 
Compressed H2 produced in California from central SMR 
of North American fossil-based NG.

California North American 
Fossil NG (031)

Gaseous 
Hydrogen (HYG) None None HYG031L00072019 117.67 9/27/2019 None Hydrogen Air Products and 

Chemicals, Inc. (C1042)
APCI Wilmington 
Transfil l (F00095)

Compressed H2 produced in California 
from central SMR of North American 
fossil-based NG.

None

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0133_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0133_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0133_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0189_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0189_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0189_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0189_cover.pdf
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https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0189_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0189_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0189_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0189_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0189_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0189_cover.pdf
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L009601 Lookup Table 3.0

Fuel Producer: Paired Power (P995); Facil ity Name: 
McCalmont Engineering (22575); Electricity that is 
generated from 100 percent directly supplied zero-CI 
sources used as a transportation fuel in California.

California
Directly Supplied 
Zero-CI Sources 

(049)
Electricity (ELC) None None ELC049L00072019 0.00 3/30/2020 None Electricity Paired Power (P995) McCalmont 

Engineering (22575)

Electricity that is generated from 100 
percent directly supplied zero-CI 
sources used as a transportation fuel in 
California.

None

L011301 Lookup Table 3.0

Fuel Producer: Tril l ium USA Company, LLC (C1056); 
Facil ity Name: Tril l ium USA Company, LLC (F00152); 
Electricity that is generated from 100 percent zero-CI 
sources used as a transportation fuel in California.

Texas Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 4/30/2020 None Electricity Tril l ium USA Company, 

LLC (C1056)

Tril l ium USA 
Company, LLC 
(F00152)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California.

None

L012501 Lookup Table 3.0

Fuel Producer: Green Commuter (C1096) ; Facil ity 
Name: Green Commuter (F00214); Electricity that is 
generated from 100 percent zero-CI sources used as a 
transportation fuel in California.

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 9/8/2020 None Electricity Green Commuter 

(C1096) 
Green Commuter 
(F00214)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California.

None

L012601 Lookup Table 3.0

Fuel Producer: EV CHARGING SOLUTIONS, INC. 
(C1095); Facil ity Name: EV Charging Solutions, Inc. 
(F00215); Electricity that is generated from 100 percent 
zero-CI sources used as a transportation fuel in 
California.

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 9/8/2020 None Electricity

EV CHARGING 
SOLUTIONS, INC. 
(C1095)

EV Charging 
Solutions, Inc. 
(F00215)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California.

None

L012801 Lookup Table 3.0

Fuel Producer: Ingram Micro, Inc. (C1102); Facil ity 
Name: Ingram Micro, Inc. (F00222); Electricity that is 
generated from 100 percent zero-CI sources used as a 
transportation fuel in California.

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 8/25/2020 None Electricity Ingram Micro, Inc. 

(C1102)
Ingram Micro, Inc. 
(F00222)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California.

None

L012901 Lookup Table 3.0

Fuel Producer: Zeco Systems Inc. d/b/a Greenlots 
(C1097) ; Facil ity Name: Zeco Systems Inc. d/b/a 
Greenlots (F00225); Electricity that is generated from 
100 percent zero-CI sources used as a transportation fuel 
in California.

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 9/11/2020 None Electricity Zeco Systems Inc. d/b/a 

Greenlots (C1097) 

Zeco Systems Inc. 
d/b/a Greenlots 
(F00225)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California.

None

L013601 Lookup Table 3.0

Fuel Producer: Shell Energy North America (6154); 
Facil ity Name: Shell Energy North America (F00017); 
Electricity that is generated from 100 percent zero-CI 
sources used as a transportation fuel in California.

Texas Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 10/16/2020 None Electricity Shell Energy North 

America (6154)
Shell Energy North 
America (F00017)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California.

None

L014101 Lookup Table 3.0

Fuel Producer: 3Degrees Group, Inc. (C1055); Facil ity 
Name: Praxair - Ontario, CA (F00208); Liquefied H2 
produced in California from central SMR of North 
American fossil-based NG.

California North American 
Fossil NG (031)

Liquid Hydrogen 
(HYL) None None HYL031L00072019 150.94 12/7/2020 None Hydrogen 3Degrees Group, Inc. 

(C1055)
Praxair - Ontario, CA 
(F00208)

Liquefied H2 produced in California 
from central SMR of North American 
fossil-based NG.

None

L015301 Lookup Table 3.0

Fuel Producer: Green Water and Power (C1123); Facil ity 
Name: Green Water and Power (F00322); Electricity that 
is generated from 100 percent zero-CI sources used as a 
transportation fuel in California.

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 4/15/2021 None Electricity Green Water and Power 

(C1123)
Green Water and 
Power (F00322)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California.

None

L015501 Lookup Table 3.0

Fuel Producer: City of Santa Clara/Sil icon Valley Power 
(C1130); Facil ity Name: BEAM EVARC Unit #334 
(F00358); Electricity that is generated from 100 percent 
directly supplied zero-CI sources used as a transportation 
fuel in California.

California
Directly Supplied 
Zero-CI Sources 

(049)
Electricity (ELC) None None ELC049L00072019 0.00 5/25/2021 None Electricity

City of Santa 
Clara/Sil icon Valley 
Power (C1130)

BEAM EVARC Unit 
#334 (F00358)

Electricity that is generated from 100 
percent directly supplied zero-CI 
sources used as a transportation fuel in 
California.

None

L015401 Lookup Table 3.0

Fuel Producer: City of Santa Clara/Sil icon Valley Power 
(C1130); Facil ity Name: BEAM EVARC Unit #333 
(F00357); Electricity that is generated from 100 percent 
directly supplied zero-CI sources used as a transportation 
fuel in California.

California
Directly Supplied 
Zero-CI Sources 

(049)
Electricity (ELC) None None ELC049L00072019 0.00 5/25/2021 None Electricity

City of Santa 
Clara/Sil icon Valley 
Power (C1130)

BEAM EVARC Unit 
#333 (F00357)

Electricity that is generated from 100 
percent directly supplied zero-CI 
sources used as a transportation fuel in 
California.

None

L015601 Lookup Table 3.0

Fuel Producer: San Jose Clean Energy (C1120); Facil ity 
Name: San Jose Clean Energy (F00323); Electricity that 
is generated from 100 percent zero-CI sources supplied 
via Green Tariff used as a transportation fuel in 
California.

California
Zero-CI Sources 

Supplied via Green 
Tariff (048)

Electricity (ELC) None None ELC048L00072019 0.00 4/30/2021 None Electricity San Jose Clean Energy 
(C1120)

San Jose Clean 
Energy (F00323)

Electricity that is generated from 100 
percent zero-CI sources supplied via 
Green Tariff used as a transportation 
fuel in California.

None

L015701 Lookup Table 3.0

Fuel Producer: AMPLY Power, Inc. (C1134); Facil ity 
Name: AMPLY Power, Inc (F00364);  Electricity that is 
generated from 100 percent zero-CI sources used as a 
transportation fuel in California.

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 4/21/2021 None Electricity AMPLY Power, Inc. 

(C1134)
AMPLY Power, Inc 
(F00364)

 Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California.

None

L015801 Lookup Table 3.0

Fuel Producer: Muza Energy (C1136); Facil ity Name: 
Muza Energy (F00369); Electricity that is generated from 
100 percent zero-CI sources used as a transportation fuel 
in California.

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 6/3/2021 None Electricity Muza Energy (C1136) Muza Energy 

(F00369)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California.

None

A030201 Tier 1 3.0

Fuel Producer: Shell Energy North America (6154); 
Facil ity Name: Melissa Renewables, LLC (71407); 
Biomethane from Melissa Landfil l at Melissa, Texas, 
upgrading at Melissa Renewables, pipelined to 
California for compression to CNG (Provisional)

Texas Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNGLF276 40.63 CNG025A03020100 34.00 6/16/2021 None Bio-CNG Shell Energy North 

America (6154)
Melissa Renewables, 
LLC (71407)

Biomethane from Melissa Landfil l at 
Melissa, Texas, upgrading at Melissa 
Renewables, pipelined to California for 
compression to CNG (Provisional)

None Retired

A029101 Tier 1 3.0

Fuel Producer: Shell Energy North America (6154); 
Facil ity Name: Pine Hill Renewables, LLC (71288); 
Biomethane from Pine Hill Landfil l at Kilgore, Texas , 
upgrading at Pine Hill Renewables, pipelined to 
California for compression to CNG (Provisional)

Texas Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNGLF272 39.83 CNG025A02910100 34.17 6/16/2021 None Bio-CNG Shell Energy North 

America (6154)
Pine Hill Renewables, 
LLC (71288)

Biomethane from Pine Hill Landfil l at 
Kilgore, Texas , upgrading at Pine Hill 
Renewables, pipelined to California for 
compression to CNG (Provisional)

None Retired

A034502 Tier 1 3.0

Fuel Producer: WESTSIDE GAS PRODUCERS, LLC 
(6218); Facil ity Name: WESTSIDE GAS PRODUCERS, 
LLC (71151); Biomethane from Westside Landfil l at 
Three River, Michigan, pipelined to Clean Energy 
Boron, California for l iquefaction to LNG; trucked to 
California LNG stations

Michigan Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

LNGLF200LR 54.14 LNG025A03450200 65.55 6/16/2021 None Bio-LNG
WESTSIDE GAS 
PRODUCERS, LLC 
(6218)

WESTSIDE GAS 
PRODUCERS, LLC 
(71151)

Biomethane from Westside Landfil l at 
Three River, Michigan, pipelined to 
Clean Energy Boron, California for 
l iquefaction to LNG; trucked to 
California LNG stations

None

A034503 Tier 1 3.0

Fuel Producer: WESTSIDE GAS PRODUCERS, LLC 
(6218); Facil ity Name: WESTSIDE GAS PRODUCERS, 
LLC (71151); Biomethane from Westside Landfil l at 
Three River, Michigan, pipelined to Clean Energy 
Boron, California for l iquefaction to LNG; trucked to 
California stations

Michigan Landfil l Gas (025)

Liquefied 
Compressed 
Natural Gas 

(LCN)

CNGLF223LR 57.29 LCN025A03450300 68.64 6/16/2021 None Bio-CNG
WESTSIDE GAS 
PRODUCERS, LLC 
(6218)

WESTSIDE GAS 
PRODUCERS, LLC 
(71151)

Biomethane from Westside Landfil l at 
Three River, Michigan, pipelined to 
Clean Energy Boron, California for 
l iquefaction to LNG; trucked to 
California stations

None

A037301 Tier 1 3.0

Fuel Producer: Global Alternative Fuels, LLC (7765); 
Facil ity Name: Global Alternative Fuels, LLC (83533); 
Used Cooking Oil transported by truck to Biodiesel plant 
in El Paso, Texas; biodiesel fuel then transported to 
California by rail.

Texas
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BDU226R 24.41 BIO001A03730100 18.30 6/21/2021 None Biodiesel Global Alternative Fuels, 
LLC (7765)

Global Alternative 
Fuels, LLC (83533)

Used Cooking Oil transported by truck 
to Biodiesel plant in El Paso, Texas; 
biodiesel fuel then transported to 
California by rail.

None

A037302 Tier 1 3.0

Fuel Producer: Global Alternative Fuels, LLC (7765); 
Facil ity Name: Global Alternative Fuels, LLC (83533); 
Midwest Soybean Oil transported by truck to Biodiesel 
plant in El Paso, Texas; biodiesel fuel then transported 
to California by rail.

Texas Soybean Oil (005) Biodiesel (BIO) BDS210R 53.43 BIO005A03730200 53.55 6/21/2021 None Biodiesel Global Alternative Fuels, 
LLC (7765)

Global Alternative 
Fuels, LLC (83533)

Midwest Soybean Oil transported by 
truck to Biodiesel plant in El Paso, 
Texas; biodiesel fuel then transported 
to California by rail.

None

L015901 Lookup Table 3.0

Fuel Producer: Sol Systems LLC (C1133); Facil ity Name: 
Sol Systems, LLC (F00370); Electricity that is generated 
from 100 percent zero-CI sources used as a transportation 
fuel in California.

Washington D.C. Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 6/21/2021 None Electricity Sol Systems LLC 

(C1133)
Sol Systems, LLC 
(F00370)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California.

None

B017907 Tier 2 3.0

Fuel Producer: Neste Singapore Pte Ltd (4137); Facil ity 
Name: Neste Singapore (80327); North America Sourced 
Corn Oil transported by Truck, Rail, and Ocean Tanker to 
Renewable Diesel plant in Singapore; Natural Gas, Grid 
Electricity, and Hydrogen; Renewable Diesel produced 
in Singapore and transported by Ocean Tanker to 
California.

Singapore Disti l lers' Corn Oil  
(003)

Renewable 
Diesel (RND) RDC200L 37.39 RND003B01790700 36.43 6/25/2021 Application Package Renewable Diesel Neste Singapore Pte Ltd 

(4137)
Neste Singapore 
(80327)

North America Sourced Corn Oil 
transported by Truck, Rail, and Ocean 
Tanker to Renewable Diesel plant in 
Singapore; Natural Gas, Grid 
Electricity, and Hydrogen; Renewable 
Diesel produced in Singapore and 
transported by Ocean Tanker to 
California.

None

B017904 Tier 2 3.0

Fuel Producer: Neste Singapore Pte Ltd (4137); Facil ity 
Name: Neste Singapore (80327); Globally Sourced Used 
Cooking Oil transported by Truck, Rail, and Ocean 
Tanker to Renewable Diesel plant in Singapore; Natural 
Gas, Grid Electricity, and Hydrogen; Renewable Diesel 
produced in Singapore and transported by Ocean Tanker 
to California.

Singapore
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Diesel (RND) RDU201L 25.61 RND001B01790400 32.83 6/25/2021 Application Package Renewable Diesel Neste Singapore Pte Ltd 

(4137)
Neste Singapore 
(80327)

Globally Sourced Used Cooking Oil 
transported by Truck, Rail, and Ocean 
Tanker to Renewable Diesel plant in 
Singapore; Natural Gas, Grid 
Electricity, and Hydrogen; Renewable 
Diesel produced in Singapore and 
transported by Ocean Tanker to 
California.

None

B017906 Tier 2 3.0

Fuel Producer: Neste Singapore Pte Ltd (4137); Facil ity 
Name: Neste Singapore (80327); North America Sourced 
Used Cooking Oil transported by Truck, Rail, and Ocean 
Tanker to Renewable Diesel plant in Singapore; Natural 
Gas, Grid Electricity, and Hydrogen; Renewable Diesel 
produced in Singapore and transported by Ocean Tanker 
to California.

Singapore
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Diesel (RND) None None RND001B01790600 28.64 6/25/2021 Application Package Renewable Diesel Neste Singapore Pte Ltd 

(4137)
Neste Singapore 
(80327)

North America Sourced Used Cooking 
Oil transported by Truck, Rail, and 
Ocean Tanker to Renewable Diesel 
plant in Singapore; Natural Gas, Grid 
Electricity, and Hydrogen; Renewable 
Diesel produced in Singapore and 
transported by Ocean Tanker to 
California.

None

B017905 Tier 2 3.0

Fuel Producer: Neste Singapore Pte Ltd (4137); Facil ity 
Name: Neste Singapore (80327); South East Asia 
Sourced Used Cooking Oil transported by Truck, Rail, 
and Ocean Tanker to Renewable Diesel plant in 
Singapore; Natural Gas, Grid Electricity, and Hydrogen; 
Renewable Diesel produced in Singapore and 
transported by Ocean Tanker to CA.

Singapore
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Diesel (RND) RDU200L 16.89 RND001B01790500 24.29 6/25/2021 Application Package Renewable Diesel Neste Singapore Pte Ltd 

(4137)
Neste Singapore 
(80327)

South East Asia Sourced Used Cooking 
Oil transported by Truck, Rail, and 
Ocean Tanker to Renewable Diesel 
plant in Singapore; Natural Gas, Grid 
Electricity, and Hydrogen; Renewable 
Diesel produced in Singapore and 
transported by Ocean Tanker to CA.

None

B017902 Tier 2 3.0

Fuel Producer: Neste Singapore Pte Ltd (4137); Facil ity 
Name: Neste Singapore (80327); North America Sourced 
Rendered Animal Fat Oil transported by Truck, Rail, and 
Ocean Tanker to Renewable Diesel plant in Singapore; 
Natural Gas, Grid Electricity, and Hydrogen; Renewable 
Diesel produced in Singapore and transported by Ocean 
Tanker to CA.

Singapore Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) RDT201L 34.19 RND002B01790200 40.10 6/25/2021 Application Package Renewable Diesel Neste Singapore Pte Ltd 

(4137)
Neste Singapore 
(80327)

North America Sourced Rendered 
Animal Fat Oil transported by Truck, 
Rail, and Ocean Tanker to Renewable 
Diesel plant in Singapore; Natural Gas, 
Grid Electricity, and Hydrogen; 
Renewable Diesel produced in 
Singapore and transported by Ocean 
Tanker to CA.

None

B017903 Tier 2 3.0

Fuel Producer: Neste Singapore Pte Ltd (4137); Facil ity 
Name: Neste Singapore (80327); Oceanic Sourced 
Rendered Animal Fat Oil transported by Truck and 
Ocean Tanker to Renewable Diesel plant in Singapore; 
Natural Gas, Grid Electricity, and Hydrogen; Renewable 
Diesel produced in Singapore and transported by Ocean 
Tanker to CA.

Singapore Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) RDT200L 36.83 RND002B01790300 38.26 6/25/2021 Application Package Renewable Diesel Neste Singapore Pte Ltd 

(4137)
Neste Singapore 
(80327)

Oceanic Sourced Rendered Animal 
Fat Oil transported by Truck and Ocean 
Tanker to Renewable Diesel plant in 
Singapore; Natural Gas, Grid 
Electricity, and Hydrogen; Renewable 
Diesel produced in Singapore and 
transported by Ocean Tanker to CA.

None

B017901 Tier 2 3.0

Fuel Producer: Neste Singapore Pte Ltd (4137); Facil ity 
Name: Neste Singapore (80327); Globally Sourced 
Rendered Animal Fat Oil transported by Truck, Rail, and 
Ocean Tanker to Renewable Diesel plant in Singapore; 
Natural Gas, Grid Electricity, and Hydrogen; Renewable 
Diesel produced in Singapore and transported by Ocean 
Tanker to CA.

Singapore Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) RDT202 39.06 RND002B01790100 42.77 6/25/2021 Application Package Renewable Diesel Neste Singapore Pte Ltd 

(4137)
Neste Singapore 
(80327)

Globally Sourced Rendered Animal 
Fat Oil transported by Truck, Rail, and 
Ocean Tanker to Renewable Diesel 
plant in Singapore; Natural Gas, Grid 
Electricity, and Hydrogen; Renewable 
Diesel produced in Singapore and 
transported by Ocean Tanker to CA.

None

B014001 Tier 2 3.0

Fuel Producer: Degrees3 Transportation Solutions, LLC 
(C1111); Facil ity Name: New Energy One (F00274); Low-
CI electricity from dairy manure using reciprocating 
engine at Cedar Ridge in Filer, Idaho for use as 
transportation fuel in California

Idaho Dairy Manure (026) Electricity (ELC) None None ELC026B01400100 -698.21 6/29/2021 Application Package Electricity Degrees3 Transportation 
Solutions, LLC (C1111)

New Energy One 
(F00274)

Low-CI electricity from dairy manure 
using reciprocating engine at Cedar 
Ridge in Filer, Idaho for use as 
transportation fuel in California

None Retired

B013901 Tier 2 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877); Facil ity Name: Ruckman Farm (71256); 
Renewable Natural Gas (RNG) from Swine Manure of 
Ruckman Farm, Allbany, Missouri; RNG is delivered via 
pipeline to Los Angeles, California and central 
California locations

Missouri Swine Manure (044)
Compressed 
Natural Gas 

(CNG)
CNG044B00110100 -372.35 CNG044B01390100 -431.79 6/29/2021 Application Package Bio-CNG

Element Markets 
Renewable Energy, LLC 
(5877)

Ruckman Farm 
(71256)

Renewable Natural Gas (RNG) from 
Swine Manure of Ruckman Farm, 
Allbany, Missouri; RNG is delivered via 
pipeline to Los Angeles, California and 
central California locations

None

B014101 Tier 2 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877); Facil ity Name: Locust Ridge Farm (71298); 
Renewable Natural Gas (RNG) from Swine Manure of 
Locust Ridge Farm, Harris, Missouri; transported by truck 
to pipeline injection point; delivered via pipeline to Los 
Angeles, California and central California areas

Missouri Swine Manure (044)
Compressed 
Natural Gas 

(CNG)
CNG044B00090100 -323.83 CNG044B01410100 -449.66 6/29/2021 Application Package Bio-CNG

Element Markets 
Renewable Energy, LLC 
(5877)

Locust Ridge Farm 
(71298)

Renewable Natural Gas (RNG) from 
Swine Manure of Locust Ridge Farm, 
Harris, Missouri; transported by truck to 
pipeline injection point; delivered via 
pipeline to Los Angeles, California and 
central California areas

None

B016601 Tier 2 3.0

Fuel Producer: SMUD (S338); Facil ity Name: New Hope 
Dairy Digester (F00255); Low-CI electricity from dairy 
manure biogas using a reciprocating engine at New 
Hope Dairy in Galt, CA for use as a transportation fuel in 
California. (Provisional)

California Dairy Manure (026) Electricity (ELC) None None ELC026B01660100 -750.81 6/28/2021 Application Package Electricity SMUD (S338) New Hope Dairy 
Digester (F00255)

Low-CI electricity from dairy manure 
biogas using a reciprocating engine at 
New Hope Dairy in Galt, CA for use as 
a transportation fuel in California. 
(Provisional)

None Retired

A033901 Tier 1 3.0

Fuel Producer: BIOSEV S.A. (3869); Facil ity Name: 
Usina Cresciumal (71068); Ethanol from Brazil ian 
sugarcane juice and molasses; road transport to port, 
ocean transport to California

Brazil Sugarcane  (018) Ethanol (ETH) ETHM221 46.34 ETH018A03390100 48.08 6/30/2021 None Ethanol BIOSEV S.A. (3869) Usina Cresciumal 
(71068)

Ethanol from Brazil ian sugarcane juice 
and molasses; road transport to port, 
ocean transport to California

None

L016101 Lookup Table 3.0

Fuel Producer: Cal State LA (C1063); Facil ity Name: Cal 
State LA Hydrogen Research and Fueling Facil ity 
(F00145); Compressed H2 produced in California from 
electrolysis using electricity generated from zero-CI 
sources.

California Zero-CI Sources 
(037)

Gaseous 
Hydrogen (HYG) None None HYG037L00072019 10.51 6/28/2021 None Hydrogen Cal State LA (C1063)

Cal State LA 
Hydrogen Research 
and Fueling Facil ity 
(F00145)

Compressed H2 produced in California 
from electrolysis using electricity 
generated from zero-CI sources.

None

L016201 Lookup Table 3.0

Fuel Producer: Cal State LA (C1063); Facil ity Name: Cal 
State LA Structure E (F00376); Electricity that is 
generated from 100 percent zero-CI sources used as a 
transportation fuel in California.

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 6/29/2021 None Electricity Cal State LA (C1063) Cal State LA Structure 

E (F00376)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California.

None

A031501 Tier 1 3.0

Fuel Producer: Copersucar (3702); Facil ity Name: 
Ipiranga Agroindustrial SA (70398); Ethanol produced 
from Sugarcane juice and molasses in Brazil; co-product 
credit for surplus cogenerated electricity export; ethanol 
transported to California by ocean tanker via Cape Horn.

Brazil Sugarcane  (018) Ethanol (ETH) ETHS229 43.56 ETH018A03150100 49.06 6/30/2021 None Ethanol Copersucar (3702)
Ipiranga 
Agroindustrial SA 
(70398)

Ethanol produced from Sugarcane 
juice and molasses in Brazil; co-
product credit for surplus cogenerated 
electricity export; ethanol transported 
to California by ocean tanker via Cape 
Horn.

None

A031701 Tier 1 3.0

Fuel Producer: Copersucar (3702); Facil ity Name: Usina 
São José da Estiva S.A. - Açúcar e Álcool (70431); 
Ethanol produced from Sugarcane Juice and Molasses, 
and exported to California by Ocean Tanker.  

Brazil Sugarcane  (018) Ethanol (ETH) ETHM237 45.06 ETH018A03170100 51.28 6/30/2021 None Ethanol Copersucar (3702)
Usina São José da 
Estiva S.A. - Açúcar e 
Álcool (70431)

Ethanol produced from Sugarcane 
Juice and Molasses, and exported to 
California by Ocean Tanker.  

None Retired

A033301 Tier 1 3.0

Fuel Producer: Usina São Martinho S.A. (3867); Facil ity 
Name: Santa Cruz S/A Açúcar e Álcool (70484); Ethanol 
produced from Sugarcane Juice and Molasses from 
Brazil, and transported to California by Ocean Tanker.

Brazil Sugarcane  (018) Ethanol (ETH) ETHS223 48.22 ETH018A03330100 50.06 7/1/2021 None Ethanol Usina São Martinho S.A. 
(3867)

Santa Cruz S/A 
Açúcar e Álcool 
(70484)

Ethanol produced from Sugarcane 
Juice and Molasses from Brazil, and 
transported to California by Ocean 
Tanker.

None Retired

A033201 Tier 1 3.0

Fuel Producer: Usina São Martinho S.A. (3867); Facil ity 
Name: Usina São Martinho S.A. (71100); Ethanol 
produced from Sugarcane Juice and Molassesin Brazil, 
and transported to California by Ocean Tanker.

Brazil Sugarcane  (018) Ethanol (ETH) ETHS219 46.61 ETH018A03320100 50.99 6/30/2021 None Ethanol Usina São Martinho S.A. 
(3867)

Usina São Martinho 
S.A. (71100)

Ethanol produced from Sugarcane 
Juice and Molassesin Brazil, and 
transported to California by Ocean 
Tanker.

None Retired

A033701 Tier 1 3.0

Fuel Producer: JC Chemical Co., Ltd. (6094); Facil ity 
Name: JC Chemical Co., Ltd. (81585); South Korea 
sourced rendered Used Cooking Oil transported by truck 
to Biodiesel plant in South Korea; Natural Gas, Grid 
Electricity; Biodiesel transported to California By Ocean 
Tanker (Provisional)

South Korea
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BDU238 20.15 BIO001A03370100 24.35 7/9/2021 None Biodiesel JC Chemical Co., Ltd. 
(6094)

JC Chemical Co., Ltd. 
(81585)

South Korea sourced rendered Used 
Cooking Oil transported by truck to 
Biodiesel plant in South Korea; 
Natural Gas, Grid Electricity; Biodiesel 
transported to California By Ocean 
Tanker (Provisional)

None

A034101 Tier 1 3.0

Fuel Producer: Ag Processing Inc (4552); Facil ity Name: 
AGP Methyl Ester (St Joseph) (81732); Midwest Soybean 
Oil Extraction Facil ity co-located with a Biodiesel plant 
in St. Joseph, Missouri; Grid Electricity; Biodiesel 
produced in St. Joseph, Missouri; Finished Fuel 
transported to California By Rail

Missouri Soybean Oil (005) Biodiesel (BIO) BDS213 50.48 BIO005A03410100 54.06 7/9/2021 None Biodiesel Ag Processing Inc (4552) AGP Methyl Ester (St 
Joseph) (81732)

Midwest Soybean Oil Extraction 
Facil ity co-located with a Biodiesel 
plant in St. Joseph, Missouri; Grid 
Electricity; Biodiesel produced in St. 
Joseph, Missouri; Finished Fuel 
transported to California By Rail

None

A038603 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: Valero Renewable Fuels Aurora (70041); Midwest 
Corn, Dry Mill;  Fiber Ethanol Conversion Process; 
Natural Gas, Grid Electricity; Fiber Ethanol produced in 
South Dakota;  Ethanol transported by rail to California. 
(Provisional)

South Dakota Corn Fiber (012) Ethanol (ETH) None None ETH012A03860300 28.03 7/13/2021 None Ethanol Valero Renewable Fuels 
(3201)

Valero Renewable 
Fuels Aurora (70041)

Midwest Corn, Dry Mill;  Fiber Ethanol 
Conversion Process; Natural Gas, Grid 
Electricity; Fiber Ethanol produced in 
South Dakota;  Ethanol transported by 
rail to California. (Provisional)

None

A025201 Tier 1 3.0

Fuel Producer: Companhia Alcoolquimica Nacional 
(C1086); Facil ity Name: Companhia Alcoolquimica 
Nacional (F00194); Ethanol from sugarcane juice and 
molasses; produced in NE Brazil, exported to California 
via ocean tanker; with co-product credit for export of 
surplus cogenerated electricity.

Brazil Sugarcane  (018) Ethanol (ETH) None None ETH018A02520100 56.50 7/15/2021 None Ethanol
Companhia 
Alcoolquimica Nacional 
(C1086)

Companhia 
Alcoolquimica 
Nacional (F00194)

Ethanol from sugarcane juice and 
molasses; produced in NE Brazil, 
exported to California via ocean 
tanker; with co-product credit for export 
of surplus cogenerated electricity.

None Retired

B019201 Tier 2 3.0

Fuel Producer: 3Degrees Group, Inc. (C1055); Facil ity 
Name: Praxair - Ontario, CA (F00208); Liquefied 
hydrogen from North American Natural Gas; produced at 
Praxair, Ontario, California transported as liquid to 
Hydrogen stations in California

California North American 
Fossil NG (031)

Liquid Hydrogen 
(HYL) None None HYL031B01920100 153.90 7/14/2021 Application Package Hydrogen 3Degrees Group, Inc. 

(C1055)
Praxair - Ontario, CA 
(F00208)

Liquefied hydrogen from North 
American Natural Gas; produced at 
Praxair, Ontario, California transported 
as liquid to Hydrogen stations in 
California

None

L016001 Lookup Table 3.0

Fuel Producer: InCharge Energy Inc. (C1137); Facil ity 
Name: InCharge Energy Inc Corporate Headquarters 
(F00375); Electricity that is generated from 100 percent 
zero-CI sources used as a transportation fuel in 
California.

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 7/22/2021 None Electricity InCharge Energy Inc. 

(C1137)

InCharge Energy Inc 
Corporate 
Headquarters 
(F00375)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California.

None

A033501 Tier 1 3.0

Fuel Producer: COFCO International Brasil S.A. (C1110); 
Facil ity Name: Unidade POTIRENDABA (F00327); 
Ethanol produced from Sugarcane Juice and Molasses; 
exported to California by Ocean Tanker.; Co-Product 
Credit for surplus cogenerated electricity export. 

Brazil Sugarcane  (018) Ethanol (ETH) ETHS212 46.83 ETH018A03350100 52.19 7/28/2021 None Ethanol COFCO International 
Brasil S.A. (C1110)

Unidade 
POTIRENDABA 
(F00327)

Ethanol produced from Sugarcane 
Juice and Molasses; exported to 
California by Ocean Tanker.; Co-
Product Credit for surplus cogenerated 
electricity export. 

None

A034001 Tier 1 3.0

Fuel Producer: BIOSEV S.A. (3869); Facil ity Name: 
Usina Santa Elisa (71070); Ethanol produced from 
Sugarcane Juice and Molasses, and exported to 
California by Ocean Tanker; Co-Product Credit for export 
of surplus cogenerated electricity.

Brazil Sugarcane  (018) Ethanol (ETH) ETHS246 50.16 ETH018A03400100 52.45 7/27/2021 None Ethanol BIOSEV S.A. (3869) Usina Santa Elisa 
(71070)

Ethanol produced from Sugarcane 
Juice and Molasses, and exported to 
California by Ocean Tanker; Co-
Product Credit for export of surplus 
cogenerated electricity.

None

A033801 Tier 1 3.0

Fuel Producer: BIOSEV S.A. (3869); Facil ity Name: 
Unidade MB (70568); Ethanol produced from Brazil ian 
Sugarcane Juice and Molasses, and exported to 
California by Ocean Tanker; Co-Product Credit for export 
of surplus cogenerated electricity.

Brazil Sugarcane  (018) Ethanol (ETH) ETHS208 and 
ETHM228 47.68 and 48.63 ETH018A03380100 54.03 7/28/2021 None Ethanol BIOSEV S.A. (3869) Unidade MB (70568)

Ethanol produced from Brazil ian 
Sugarcane Juice and Molasses, and 
exported to California by Ocean 
Tanker; Co-Product Credit for export of 
surplus cogenerated electricity.

None

A035001 Tier 1 3.0

Fuel Producer: Delek Renewables, LLC (5998); Facil ity 
Name: DELEK RENEWABLES NEW ALBANY 
BIODIESEL PLANT (80701); U.S Sourced Rendered 
Animal Fat Oil transported by truck to Biodiesel plant in 
Texas; Natural Gas and Grid Electricity; Biodiesel 
transported to California By Rail

Mississippi Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) None None BIO002A03500100 31.11 7/29/2021 None Biodiesel Delek Renewables, LLC 

(5998)

DELEK 
RENEWABLES NEW 
ALBANY BIODIESEL 
PLANT (80701)

U.S Sourced Rendered Animal Fat Oil
transported by truck to Biodiesel plant 
in Texas; Natural Gas and Grid 
Electricity; Biodiesel transported to 
California By Rail

None

A037401 Tier 1 3.0

Fuel Producer: HIGH MOUNTAIN FUELS LLC (4293); 
Facil ity Name: Altamont Bio-LNG Plant (70526); 
Biomethane from Altamont Landfil l in Livermore, 
California, l iquefied on-site by Altamont Bio-LNG Plant 
to LNG; trucked in-state to California LNG stations; 
regasified, and compressed to L-CNG. (Provisional)

California Landfil l Gas (025)

Liquefied 
Compressed 
Natural Gas 

(LCN)

CNGLF246, 
CNGLF247, and 

CNGLF248

9.97,  10.32 and 
13.29 LCN025A03740100 18.96 7/29/2021 None Bio-CNG HIGH MOUNTAIN 

FUELS LLC (4293)
Altamont Bio-LNG 
Plant (70526)

Biomethane from Altamont Landfil l in 
Livermore, California, l iquefied on-site 
by Altamont Bio-LNG Plant to LNG; 
trucked in-state to California LNG 
stations; regasified, and compressed to 
L-CNG. (Provisional)

None Retired

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0179_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0179_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0179_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0179_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0179_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0179_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0179_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0140_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0139_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0141_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0166_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0192_cover.pdf


A037402 Tier 1 3.0

Fuel Producer: HIGH MOUNTAIN FUELS LLC (4293); 
Facil ity Name: Altamont Bio-LNG Plant (70526); 
Biomethane from Altamont Landfil l in Livermore, 
California, l iquefied on-site by Altamont Bio-LNG Plant 
to LNG; trucked in-state to California LNG stations. 
(Provisional)

California Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

LNGLF217 and 
LNGLF218 7.39 and 7.74 LNG025A03740200 15.87 7/29/2021 None Bio-LNG HIGH MOUNTAIN 

FUELS LLC (4293)
Altamont Bio-LNG 
Plant (70526)

Biomethane from Altamont Landfil l in 
Livermore, California, l iquefied on-site 
by Altamont Bio-LNG Plant to LNG; 
trucked in-state to California LNG 
stations. (Provisional)

None Retired

A035701 Tier 1 3.0

Fuel Producer: Delek Renewables, LLC (5998); Facil ity 
Name: Delek Renewables Crossett Biodiesel Plant 
(82217); U.S Sourced Rendered Animal Fat Oil 
transported by truck and rail to Biodiesel plant in 
Crossett, Arkansas; Grid Electricity; Biodiesel fuel 
transported to California by rail.

Arkansas Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) BDT213 32.96 BIO002A03570100 28.97 8/4/2021 None Biodiesel Delek Renewables, LLC 

(5998)

Delek Renewables 
Crossett Biodiesel 
Plant (82217)

U.S Sourced Rendered Animal Fat Oil
transported by truck and rail to 
Biodiesel plant in Crossett, Arkansas; 
Grid Electricity; Biodiesel fuel 
transported to California by rail.

None

A039901 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: VALERO HARTLEY PLANT (70275); Midwest 
Corn, Dry Mill; Dry DGS, Corn oil and Syrup; Natural 
Gas, Grid Electricity; Starch Ethanol produced in Hartley, 
Iowa;  Ethanol transported by rail to California. 
(Provisional)

Iowa Corn (009) Ethanol (ETH) None None ETH009A03990100 72.80 8/4/2021 None Ethanol Valero Renewable Fuels 
(3201)

VALERO HARTLEY 
PLANT (70275)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Hartley, Iowa;  Ethanol transported by 
rail to California. (Provisional)

None

A039902 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: VALERO HARTLEY PLANT (70275); Midwest 
Corn, Dry Mill; Modified DGS, Corn oil and Syrup; 
Natural Gas, Grid Electricity; Starch Ethanol produced in 
Hartley, Iowa;  Ethanol transported by rail to California. 
(Provisional)

Iowa Corn (009) Ethanol (ETH) None None ETH009A03990200 68.94 8/4/2021 None Ethanol Valero Renewable Fuels 
(3201)

VALERO HARTLEY 
PLANT (70275)

Midwest Corn, Dry Mill; Modified DGS, 
Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Hartley, Iowa;  Ethanol transported by 
rail to California. (Provisional)

None

A039903 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: VALERO HARTLEY PLANT (70275); Midwest 
Corn, Dry Mill;  Fiber ethanol from Soliton Fiber 
Conversion Process; Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Hartley, Iowa;  Ethanol transported 
by rail to California (Provisional)

Iowa Corn Fiber (012) Ethanol (ETH) None None ETH012A03990300 26.60 8/4/2021 None Ethanol Valero Renewable Fuels 
(3201)

VALERO HARTLEY 
PLANT (70275)

Midwest Corn, Dry Mill;  Fiber ethanol 
from Soliton Fiber Conversion Process; 
Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Hartley, Iowa;  
Ethanol transported by rail to 
California (Provisional)

None

L016301 Lookup Table 3.0

Fuel Producer: SRECTrade, Inc (C1018); Facil ity Name: 
SRECTrade, Inc Zero CI Direct Renewable Energy 
Stockton (F00378); Electricity that is generated from 100 
percent directly supplied zero-CI sources used as a 
transportation fuel in California.

California
Directly Supplied 
Zero-CI Sources 

(049)
Electricity (ELC) None None ELC049L00072019 0.00 8/2/2021 None Electricity SRECTrade, Inc (C1018)

SRECTrade, Inc Zero 
CI Direct Renewable 
Energy Stockton 
(F00378)

Electricity that is generated from 100 
percent directly supplied zero-CI 
sources used as a transportation fuel in 
California.

None

L016401 Lookup Table 3.0

Fuel Producer: SRECTrade, Inc (C1018); Facil ity Name: 
SRECTrade, Inc Zero CI Direct Renewable Energy 
Dispersed (F00379); Electricity that is generated from 
100 percent directly supplied zero-CI sources used as a 
transportation fuel in California.

California
Directly Supplied 
Zero-CI Sources 

(049)
Electricity (ELC) None None ELC049L00072019 0.00 8/5/2021 None Electricity SRECTrade, Inc (C1018)

SRECTrade, Inc Zero 
CI Direct Renewable 
Energy Dispersed 
(F00379)

Electricity that is generated from 100 
percent directly supplied zero-CI 
sources used as a transportation fuel in 
California.

None

L016601 Lookup Table 3.0

Fuel Producer: SunHarvest Partners LLC (C1147); 
Facil ity Name: SunHarvest Partners LLC (F00386);  
Electricity that is generated from 100 percent zero-CI 
sources used as a transportation fuel in California.

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 8/2/2021 None Electricity SunHarvest Partners LLC 

(C1147)
SunHarvest Partners 
LLC (F00386)

 Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California.

None

L016701 Lookup Table 3.0

Fuel Producer: Degrees3 Transportation Solutions, LLC 
(C1111); Facil ity Name: Degrees3 Transportation 
Solutions (F00385); Electricity that is generated from 
100 percent zero-CI sources used as a transportation fuel 
in California.

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 8/5/2021 None Electricity Degrees3 Transportation 

Solutions, LLC (C1111)

Degrees3 
Transportation 
Solutions (F00385)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California.

None

L016501 Lookup Table 3.0

Fuel Producer: Peninsula Clean Energy (C1142); Facil ity 
Name: Peninsula Clean Energy (F00381); Electricity that 
is generated from 100 percent zero-CI sources used as a 
transportation fuel in California.

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 8/5/2021 None Electricity Peninsula Clean Energy 

(C1142)
Peninsula Clean 
Energy (F00381)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California.

None

A015601 Tier 1 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877); Facil ity Name: Ninety-First Avenue Renewable 
Biogas LLC (70241); Digester Gas generated at the 91st 
Ave WWTP; upgraded to pipeline-quality biomethane in 
Tolleson, Arizona; Delivered via pipeline to California; 
Dispensed as CNG fuel (Provisional)

Arizona Wastewater Sludge 
(030)

Compressed 
Natural Gas 

(CNG)
None None CNG030A01560100 26.58 12/18/2019 None Bio-CNG

Element Markets 
Renewable Energy, LLC 
(5877)

Ninety-First Avenue 
Renewable Biogas 
LLC (70241)

Digester Gas generated at the 91st Ave 
WWTP; upgraded to pipeline-quality 
biomethane in Tolleson, Arizona; 
Delivered via pipeline to California; 
Dispensed as CNG fuel (Provisional)

None Retired

A039501 Tier 1 3.0

Fuel Producer: Just Biodiesel Pty. Ltd. (C1037); Facil ity 
Name: Just Biodiesel Pty. Ltd. (F00079); Australia 
Sourced Used Cooking Oil transported by truck to 
Biodiesel plant in Australia; Light Fuel Oil, Bottom 
Disti l late, Bio Heating Oil, Grid Electricity; Biodiesel 
transported to California by Ocean Tanker. (Provisional)

Australia
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) None None BIO001A03950100 31.34 8/20/2021 None Biodiesel Just Biodiesel Pty. Ltd. 
(C1037)

Just Biodiesel Pty. 
Ltd. (F00079)

Australia Sourced Used Cooking Oil 
transported by truck to Biodiesel plant 
in Australia; Light Fuel Oil, Bottom 
Disti l late, Bio Heating Oil, Grid 
Electricity; Biodiesel transported to 
California by Ocean Tanker. 
(Provisional)

None Retired

A039502 Tier 1 3.0

Fuel Producer: Just Biodiesel Pty. Ltd. (C1037); Facil ity 
Name: Just Biodiesel Pty. Ltd. (F00079); Australia 
Sourced Rendered Animal Fat Oil transported by truck to 
Biodiesel plant in Australia; Light Fuel Oil, Bottom 
Disti l late, Bio Heating Oil, Grid Electricity; Biodiesel 
transported to California by Ocean Tanker. (Provisional)

Australia Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) None None BIO002A03950200 43.33 8/20/2021 None Biodiesel Just Biodiesel Pty. Ltd. 

(C1037)
Just Biodiesel Pty. 
Ltd. (F00079)

Australia Sourced Rendered Animal 
Fat Oil transported by truck to Biodiesel 
plant in Australia; Light Fuel Oil, 
Bottom Disti l late, Bio Heating Oil, Grid 
Electricity; Biodiesel transported to 
California by Ocean Tanker. 
(Provisional)

None Retired

L016801 Lookup Table 3.0

Fuel Producer: Disneyland Resort (C1150); Facil ity 
Name: Disneyland Resort (F00388); Electricity that is 
generated from 100 percent zero-CI sources used as a 
transportation fuel in California.

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 8/17/2021 None Electricity Disneyland Resort 

(C1150)
Disneyland Resort 
(F00388)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California.

None

A035301 Tier 1 3.0

Fuel Producer: South Platte Renew (8380); Facil ity 
Name: 2900 SOUTH PLATTE RIVER DRIVE PROJECT 
(70641); Biomethane produced from the mesophilic 
anaerobic digestion of wastewater sludge in Colorado; 
grid electricity; compressed and transported to California 
via pipeline; dispensed as CNG for transportation fuel.  
(Provisional)

Colorado Wastewater Sludge 
(030)

Compressed 
Natural Gas 

(CNG)
None None CNG030A03530100 52.36 8/24/2021 None Bio-CNG South Platte Renew 

(8380)

2900 SOUTH 
PLATTE RIVER 
DRIVE PROJECT 
(70641)

Biomethane produced from the 
mesophilic anaerobic digestion of 
wastewater sludge in Colorado; grid 
electricity; compressed and transported 
to California via pipeline; dispensed as 
CNG for transportation fuel.  
(Provisional)

None Retired

A038501 Tier 1 3.0

Fuel Producer: Los Angeles County Sanitation District 
(L375); Facil ity Name: Biogas Conditioning System 
Facil ity (F00308); Biomethane produced from the 
mesophilic anaerobic digestion of wasterwater sludge; 
grid electricity; finished fuel is compressed and 
dispensed as CNG transportation fuel onsite. 
(Provisional)

California Wastewater Sludge 
(030)

Compressed 
Natural Gas 

(CNG)
None None CNG030A03850100 19.28 8/20/2021 None Bio-CNG Los Angeles County 

Sanitation District (L375)

Biogas Conditioning 
System Facil ity 
(F00308)

Biomethane produced from the 
mesophilic anaerobic digestion of 
wasterwater sludge; grid electricity; 
finished fuel is compressed and 
dispensed as CNG transportation fuel 
onsite. (Provisional)

None Retired

A025801 Tier 1 3.0

Fuel Producer: Agro Industrial Tabu S.A. (C1088); 
Facil ity Name: Agro Industrial Tabu (F00205);  Ethanol 
produced from Sugarcane Juice and Molasses in Brazil, 
and exported to California by Ocean Tanker via Panama 
Canal.

Brazil Sugarcane  (018) Ethanol (ETH) None None ETH018A02580100 51.59 9/3/2021 None Ethanol Agro Industrial Tabu 
S.A. (C1088)

Agro Industrial Tabu 
(F00205)

 Ethanol produced from Sugarcane 
Juice and Molasses in Brazil, and 
exported to California by Ocean 
Tanker via Panama Canal.

None Retired

A037201 Tier 1 3.0

Fuel Producer: USINAS ITAMARATI SA (1150); Facil ity 
Name: USINAS ITAMARATI SA (70942);  Ethanol 
produced from Sugarcane Juice and Molasses in Brazil, 
and exported to California by Ocean Tanker.

Brazil Sugarcane  (018) Ethanol (ETH) None None ETH018A03720100 58.21 9/17/2021 None Ethanol USINAS ITAMARATI SA 
(1150)

USINAS ITAMARATI 
SA (70942)

 Ethanol produced from Sugarcane 
Juice and Molasses in Brazil, and 
exported to California by Ocean 
Tanker.

None

L017001 Lookup Table 3.0

Fuel Producer: Smart Charging Technologies (C1050) ; 
Facil ity Name: Burlington Distribution Hydrogen 
(F00396); Liquefied H2 produced in California from 
central SMR of North American fossil-based NG

California North American 
Fossil NG (031)

Liquid Hydrogen 
(HYL) None None HYL031L00072019 150.94 9/13/2021 None Hydrogen Smart Charging 

Technologies (C1050) 
Burlington Distribution 
Hydrogen (F00396)

Liquefied H2 produced in California 
from central SMR of North American 
fossil-based NG

None

A037901 Tier 1 3.0

Fuel Producer: White Energy, Inc. (4745); Facil ity Name: 
WE Hereford, LLC (70037); Midwest Corn, Dry Mill;  Fiber 
ethanol; Natural Gas, Grid Electricity; Fiber Ethanol 
produced in Hereford, Texas; Ethanol transported by rail 
to California (Provisional)

Texas Corn Fiber (012) Ethanol (ETH) None None ETH012A03790100 23.13 9/28/2021 None Ethanol - Cellulosic White Energy, Inc. 
(4745)

WE Hereford, LLC 
(70037)

Midwest Corn, Dry Mill;  Fiber ethanol; 
Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Hereford, Texas; 
Ethanol transported by rail to 
California (Provisional)

None Retired

B019701 Tier 2 3.0

Fuel Producer: Generate Indiana RNG Holdings, LLC 
(9889); Facil ity Name: Generate Jasper Upgrader, LLC 
(71002); Renewable Natural Gas (RNG) from Dairy 
Manure of Bos Dairy, Fair Oaks, Indiana;  delivered via  
pipeline to Bakersfield, California  (Provisional)

Indiana Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B00580100 -167.04 CNG026B01970100 -177.03 9/28/2021 Application Package Bio-CNG Generate Indiana RNG 

Holdings, LLC (9889)

Generate Jasper 
Upgrader, LLC 
(71002)

Renewable Natural Gas (RNG) from 
Dairy Manure of Bos Dairy, Fair Oaks, 
Indiana;  delivered via  pipeline to 
Bakersfield, California  (Provisional)

None Retired

B019702 Tier 2 3.0

Fuel Producer: Generate Indiana RNG Holdings, LLC 
(9889); Facil ity Name: Generate Jasper Upgrader, LLC 
(71002); Renewable Natural Gas (RNG) from Dairy 
Manure of Herrema Dairy, Fair Oaks, Indiana; delivered 
via  pipeline to Bakersfield, California

Indiana Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B00580200 -151.41 CNG026B01970200 -156.78 9/28/2021 Application Package Bio-CNG Generate Indiana RNG 

Holdings, LLC (9889)

Generate Jasper 
Upgrader, LLC 
(71002)

Renewable Natural Gas (RNG) from 
Dairy Manure of Herrema Dairy, Fair 
Oaks, Indiana; delivered via  pipeline 
to Bakersfield, California

None Retired

B019703 Tier 2 3.0

Fuel Producer: Generate Indiana RNG Holdings, LLC 
(9889); Facil ity Name: Generate Jasper Upgrader, LLC 
(71002); Renewable Natural Gas (RNG) from Dairy 
Manure of Windy Ridge Dairy, Fair Oaks, Indiana;  
delivered via  pipeline to Bakersfield, California

Indiana Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B00580300 -257.78 CNG026B01970300 -295.26 9/28/2021 Application Package Bio-CNG Generate Indiana RNG 

Holdings, LLC (9889)

Generate Jasper 
Upgrader, LLC 
(71002)

Renewable Natural Gas (RNG) from 
Dairy Manure of Windy Ridge Dairy, 
Fair Oaks, Indiana;  delivered via  
pipeline to Bakersfield, California

None Retired

B017502 Tier 2 3.0

Fuel Producer: CleanFuture, Inc. (C1001); Facil ity Name: 
Giacomini Dairy (F00305); Low-CI Electricity from Dairy 
Manure and Cheese Wastewater Biogas using 
reciprocating engine at Giacomini Dairy in Point Reyes 
Station, California for use as transportation fuel in 
California. (Provisional)

California Dairy Manure (026) Electricity (ELC) None None ELC026B01750200 -431.65 9/30/2021 Application Package Electricity CleanFuture, Inc. 
(C1001)

Giacomini Dairy 
(F00305)

Low-CI Electricity from Dairy Manure 
and Cheese Wastewater Biogas using 
reciprocating engine at Giacomini 
Dairy in Point Reyes Station, California 
for use as transportation fuel in 
California. (Provisional)

None

B018503 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas West Visalia LLC (F00337); 
Renewable Natural Gas (RNG) from Dairy Manure of 
ABEC #15 LLC dba Hamstra Dairy Biogas and upgraded 
at CalBioGas West in Tulare, CA; RNG pipelined to 
California for transportation use  (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B01850300 -382.11 9/30/2021 Application Package Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas West 
Visalia LLC (F00337)

Renewable Natural Gas (RNG) from 
Dairy Manure of ABEC #15 LLC dba 
Hamstra Dairy Biogas and upgraded at 
CalBioGas West in Tulare, CA; RNG 
pipelined to California for 
transportation use  (Provisional)

None Retired

B019802 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194) ; 
Facil ity Name: CalBioGas Kern LLC (F00336); Biogas 
from Dairy Manure at ABEC# 6 LLC dba Maple Dairy 
Biogas in Bakersfield, CA; upgraded biomethane 
pipelined to California for transportation use 
(Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B01980200 -414.26 9/30/2021 Application Package Bio-CNG California Bioenergy 

LLC (B194) 
CalBioGas Kern LLC 
(F00336)

Biogas from Dairy Manure at ABEC# 6 
LLC dba Maple Dairy Biogas in 
Bakersfield, CA; upgraded biomethane 
pipelined to California for 
transportation use (Provisional)

None Retired

B019804 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194) ; 
Facil ity Name: CalBioGas Kern LLC (F00336); Biogas 
from Dairy Manure at BV Dairy Biogas LLC in 
Bakersfield, CA; Upgraded biomethane pipelined to 
California for transportation use  (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B01980400 -405.41 9/30/2021 Application Package Bio-CNG California Bioenergy 

LLC (B194) 
CalBioGas Kern LLC 
(F00336)

Biogas from Dairy Manure at BV Dairy 
Biogas LLC in Bakersfield, CA; 
Upgraded biomethane pipelined to 
California for transportation use  
(Provisional)

None Retired

B019805 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194) ; 
Facil ity Name: CalBioGas Kern LLC (F00336);  Biogas 
from Dairy Manure at Western Sky Biogas LLC in 
Bakersfield, CA; Upgraded biomethane pipelined to 
California for transportation use  (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B01980500 -385.40 9/30/2021 Application Package Bio-CNG California Bioenergy 

LLC (B194) 
CalBioGas Kern LLC 
(F00336)

 Biogas from Dairy Manure at Western 
Sky Biogas LLC in Bakersfield, CA; 
Upgraded biomethane pipelined to 
California for transportation use  
(Provisional)

None Retired

A041801 Tier 1 3.0

Fuel Producer: Copersucar (3702); Facil ity Name: Ferrari 
Agroindustrial S.A. (70435); Ethanol produced from 
Sugarcane Juice and Molasses in Brazil, and exported to 
California by Ocean Tanker

Brazil Sugarcane  (018) Ethanol (ETH) None None ETH018A04180100 51.83 9/30/2021 None Ethanol Copersucar (3702) Ferrari Agroindustrial 
S.A. (70435)

Ethanol produced from Sugarcane 
Juice and Molasses in Brazil, and 
exported to California by Ocean 
Tanker

None Retired

A040202 Tier 1 3.0

Fuel Producer: Siouxland Ethanol, LLC (5026); Facil ity 
Name: Siouxland Ethanol (70134); Midwest Corn, Dry 
Mill;  Edniq Fiber Conversion Process;  Natural Gas, 
Landfil l Gas, Combined-Heat and Power and Grid 
Electricity; Fiber Ethanol produced in Nebraska;  Ethanol 
transported by rail to California. (Provisional)

Nebraska Corn Fiber (012) Ethanol (ETH) ETH012A00340200 26.67 ETH012A04020200 24.18 10/11/2021 None Ethanol Siouxland Ethanol, LLC 
(5026)

Siouxland Ethanol 
(70134)

Midwest Corn, Dry Mill;  Edniq Fiber 
Conversion Process;  Natural Gas, 
Landfil l Gas, Combined-Heat and 
Power and Grid Electricity; Fiber 
Ethanol produced in Nebraska;  
Ethanol transported by rail to 
California. (Provisional)

None

A037902 Tier 1 3.0

Fuel Producer: White Energy, Inc. (4745); Facil ity Name: 
WE Hereford, LLC (70037); Midwest Corn, Dry Mill, Wet 
DGS; Natural Gas, Grid Electricity; Starch Ethanol 
produced in Hereford, Texas; Ethanol transported by rail 
to California. (Provisional)

Texas Corn (009) Ethanol (ETH) ETH009A01630100 64.74 ETH009A03790200 63.93 9/29/2021 None Ethanol White Energy, Inc. 
(4745)

WE Hereford, LLC 
(70037)

Midwest Corn, Dry Mill, Wet DGS; 
Natural Gas, Grid Electricity; Starch 
Ethanol produced in Hereford, Texas; 
Ethanol transported by rail to 
California. (Provisional)

None Retired

B019803 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194) ; 
Facil ity Name: CalBioGas Kern LLC (F00336); Biogas 
from Dairy Manure at ABEC# 7 LLC dba T&W Dairy 
Biogas in Bakersfield, CA; Upgraded biomethane 
pipelined to California for transportation use  
(Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B01980300 -420.69 9/30/2021 Application Package Bio-CNG California Bioenergy 

LLC (B194) 
CalBioGas Kern LLC 
(F00336)

Biogas from Dairy Manure at ABEC# 7 
LLC dba T&W Dairy Biogas in 
Bakersfield, CA; Upgraded biomethane 
pipelined to California for 
transportation use  (Provisional)

None Retired

A040801 Tier 1 3.0

Fuel Producer: Ag Processing Inc (4552); Facil ity Name: 
Ag Processing Inc - Sgt. Bluff (81733); Midwest Soybean 
Oil; Extraction Facil ity co-located with a Biodiesel plant 
in Sergeant Bluff, Iowa; Grid Electricity; Natural Gas; 
Finished Fuel transported to California by rail.

Iowa Soybean Oil (005) Biodiesel (BIO) BDS214 50.03 BIO005A04080100 53.32 10/18/2021 None Biodiesel Ag Processing Inc (4552) Ag Processing Inc - 
Sgt. Bluff (81733)

Midwest Soybean Oil; Extraction 
Facil ity co-located with a Biodiesel 
plant in Sergeant Bluff, Iowa; Grid 
Electricity; Natural Gas; Finished Fuel 
transported to California by rail.

None Retired

A041201 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: Valero Renewable Fuels LLC - Fort Dodge 
(70043); Midwest Corn, Dry Mill; Dry DGS, and Corn oil; 
Natural Gas, Grid Electricity; Starch Ethanol produced in 
Iowa;  Ethanol transported by rail to California. 
(Provisional)

Iowa Corn (009) Ethanol (ETH) ETH009A02480100 70.62 ETH009A04120100 73.30 10/18/2021 None Ethanol Valero Renewable Fuels 
(3201)

Valero Renewable 
Fuels LLC - Fort 
Dodge (70043)

Midwest Corn, Dry Mill; Dry DGS, and 
Corn oil; Natural Gas, Grid Electricity; 
Starch Ethanol produced in Iowa;  
Ethanol transported by rail to 
California. (Provisional)

None

A041202 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: Valero Renewable Fuels LLC - Fort Dodge 
(70043); Midwest Corn, Dry Mill; Modified DGS, and 
Corn oil; Natural Gas, Grid Electricity; Starch Ethanol 
produced in Iowa;  Ethanol transported by rail to 
California. (Provisional)

Iowa Corn (009) Ethanol (ETH) ETH009A02480200 67.47 ETH009A04120200 69.83 10/18/2021 None Ethanol Valero Renewable Fuels 
(3201)

Valero Renewable 
Fuels LLC - Fort 
Dodge (70043)

Midwest Corn, Dry Mill; Modified DGS, 
and Corn oil; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Iowa;  Ethanol transported by rail to 
California. (Provisional)

None

A041203 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: Valero Renewable Fuels LLC - Fort Dodge 
(70043); Midwest Corn, Dry Mill; Fiber ethanol via 
Soliton Fiber Conversion Process;  Natural Gas, Grid 
Electricity; Fiber Ethanol produced in Iowa and   
transported by rail to California. (Provisional)

Iowa Corn Fiber (012) Ethanol (ETH) None None ETH012A04120300 26.83 10/18/2021 None Ethanol Valero Renewable Fuels 
(3201)

Valero Renewable 
Fuels LLC - Fort 
Dodge (70043)

Midwest Corn, Dry Mill; Fiber ethanol 
via Soliton Fiber Conversion Process;  
Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Iowa and   
transported by rail to California. 
(Provisional)

None

A043001 Tier 1 3.0

Fuel Producer: Trenton Agri Products, LLC (4754); 
Facil ity Name: Trenton Agri Products, LLC (70053); 
Midwest Corn, Dry Mill; Dry DGS and Wet DGS, Corn oil; 
Natural Gas, Grid Electricity; Starch Ethanol produced in 
Nebraska; Ethanol transported by rail to California, 
Composite CI. (Provisional)

Nebraska Corn (009) Ethanol (ETH) ETH009A00690100 65.13 ETH009A04300100 64.99 10/18/2021 None Ethanol Trenton Agri Products, 
LLC (4754)

Trenton Agri Products, 
LLC (70053)

Midwest Corn, Dry Mill; Dry DGS and 
Wet DGS, Corn oil; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Nebraska; Ethanol transported by rail to 
California, Composite CI. (Provisional)

None Retired

A043002 Tier 1 3.0

Fuel Producer: Trenton Agri Products, LLC (4754); 
Facil ity Name: Trenton Agri Products, LLC (70053); 
Midwest Corn, Dry Mill; Fiber Ethanol Production via 
Soliton Fiber Conversion Process; Natural Gas, Grid 
Electricity; Fiber Ethanol produced in Nebraska and 
transported by rail to California. (Provisional)

Nebraska Corn Fiber (012) Ethanol (ETH) None None ETH012A04300200 27.97 10/18/2021 None Ethanol Trenton Agri Products, 
LLC (4754)

Trenton Agri Products, 
LLC (70053)

Midwest Corn, Dry Mill; Fiber Ethanol 
Production via Soliton Fiber 
Conversion Process; Natural Gas, Grid 
Electricity; Fiber Ethanol produced in 
Nebraska and transported by rail to 
California. (Provisional)

None Retired

A037801 Tier 1 3.0

Fuel Producer: White Energy, Inc. (4745); Facil ity Name: 
Plainview BioEnergy, LLC (White Energy) (70039); 
Midwest Corn, Dry Mill; Natural Gas, Grid Electricity; 
Corn and Sorghum Fiber Ethanol produced in Plainview, 
Texas via Edeniq Process ; Ethanol transported by rail to 
California (Provisional)

Texas Corn Fiber (012) Ethanol (ETH) None None ETH012A03780100 25.36 9/28/2021 None Ethanol - Cellulosic White Energy, Inc. 
(4745)

Plainview BioEnergy, 
LLC (White Energy) 
(70039)

Midwest Corn, Dry Mill; Natural Gas, 
Grid Electricity; Corn and Sorghum 
Fiber Ethanol produced in Plainview, 
Texas via Edeniq Process ; Ethanol 
transported by rail to California 
(Provisional)

None Retired

A037802 Tier 1 3.0

Fuel Producer: White Energy, Inc. (4745); Facil ity Name: 
Plainview BioEnergy, LLC (White Energy) (70039); 
Midwest Corn, Dry Mill, Wet DGS; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Plainview, Texas; 
Ethanol transported by rail to California (Provisional)

Texas Corn (009) Ethanol (ETH) ETH009A01610100 64.69 ETH009A03780200 66.38 9/29/2021 None Ethanol White Energy, Inc. 
(4745)

Plainview BioEnergy, 
LLC (White Energy) 
(70039)

Midwest Corn, Dry Mill, Wet DGS; 
Natural Gas, Grid Electricity; Starch 
Ethanol produced in Plainview, Texas; 
Ethanol transported by rail to 
California (Provisional)

None Retired

A037804 Tier 1 3.0

Fuel Producer: White Energy, Inc. (4745); Facil ity Name: 
Plainview BioEnergy, LLC (White Energy) (70039); 
Midwest Corn, Dry Mill, Dry DGS; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Plainview, Texas; 
Ethanol transported by rail to California  (Provisional)

Texas Corn (009) Ethanol (ETH) ETH009A01610400 72.64 ETH009A03780400 73.91 9/29/2021 None Ethanol White Energy, Inc. 
(4745)

Plainview BioEnergy, 
LLC (White Energy) 
(70039)

Midwest Corn, Dry Mill, Dry DGS; 
Natural Gas, Grid Electricity; Starch 
Ethanol produced in Plainview, Texas; 
Ethanol transported by rail to 
California  (Provisional)

None Retired

A041301 Tier 1 3.0

Fuel Producer: TRUSTAR ENERGY LLC (6523); Facil ity 
Name: Imperial Landfil l Gas Company, LLC (F00219); 
Biomethane from Imperial Landfil l in Imperial, 
Pennsylvania, pipelined to California for compression to 
CNG.

Pennsylvania Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
None None CNG025A04130100 53.19 11/23/2021 None Bio-CNG TRUSTAR ENERGY LLC 

(6523)

Imperial Landfil l Gas 
Company, LLC 
(F00219)

Biomethane from Imperial Landfil l in 
Imperial, Pennsylvania, pipelined to 
California for compression to CNG.

None

A039601 Tier 1 3.0

Fuel Producer: Adecoagro Brasil Participacoes (4192); 
Facil ity Name: Adecoagro Vale do Ivinhema Ltda. 
(70496);  Ethanol produced from Sugarcane Juice and 
Molasses, and exported to California by Ocean Tanker.

Brazil Sugarcane  (018) Ethanol (ETH) ETHS211 (T1N-1356) 46.32 ETH018A03960100 52.79 11/30/2021 None Ethanol Adecoagro Brasil 
Participacoes (4192)

Adecoagro Vale do 
Ivinhema Ltda. 
(70496)

 Ethanol produced from Sugarcane 
Juice and Molasses, and exported to 
California by Ocean Tanker.

None Retired

L017201 Lookup Table 3.0

Fuel Producer: ChargeLab Inc. (C1153); Facil ity Name: 
ChargeLab Inc. (F00448); Electricity that is generated 
from 100 percent zero-CI sources used as a transportation 
fuel in California.

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 12/8/2021 None Electricity ChargeLab Inc. (C1153) ChargeLab Inc. 

(F00448)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California.

None

L017301 Lookup Table 3.0

Fuel Producer: Clean Skies USA LLC (C1161); Facil ity 
Name: Clean Skies USA (F00452); Electricity that is 
generated from 100 percent zero-CI sources used as a 
transportation fuel in California.

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 12/3/2021 None Electricity Clean Skies USA LLC 

(C1161)
Clean Skies USA 
(F00452)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California.

None

A042501 Tier 1 3.0

Fuel Producer: ADM Agri-Industries Company (6137); 
Facil ity Name: ADM Agri Industries (81926); Biodiesel 
produced from canola oil obtained from co-located seed 
crushing facil ity; transported by rail from Alberta, 
Canada, to Los Angeles, California for use as a 
transportation fuel.

Canada Canola Oil (006) Biodiesel (BIO) BDCA202 (T1N-1406) 51.33 BIO006A04250100 47.65 12/16/2021 None Biodiesel ADM Agri-Industries 
Company (6137)

ADM Agri Industries 
(81926)

Biodiesel produced from canola oil 
obtained from co-located seed 
crushing facil ity; transported by rail 
from Alberta, Canada, to Los Angeles, 
California for use as a transportation 
fuel.

None Retired

A043301 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: VALERO CHARLES CITY PLANT (70042); 
Midwest Corn, Dry Mill; Dry DGS, Corn oil and Syrup;  
Natural Gas, Grid Electricity; Starch Ethanol produced in 
Charles City, Iowa;  Ethanol transported by rail to 
California.       (Provisional)

Iowa Corn (009) Ethanol (ETH) None None ETH009A04330100 72.56 12/23/2021 None Ethanol Valero Renewable Fuels 
(3201)

VALERO CHARLES 
CITY PLANT (70042)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Charles City, Iowa;  Ethanol 
transported by rail to California.       
(Provisional)

None

A043302 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: VALERO CHARLES CITY PLANT (70042); 
Midwest Corn, Dry Mill; Modified DGS, Corn oil and 
Syrup;  Natural Gas, Grid Electricity; Starch Ethanol 
produced in Charles City, Iowa;  Ethanol transported by 
rail to California. (Provisional)

Iowa Corn (009) Ethanol (ETH) None None ETH009A04330200 69.05 12/23/2021 None Ethanol Valero Renewable Fuels 
(3201)

VALERO CHARLES 
CITY PLANT (70042)

Midwest Corn, Dry Mill; Modified DGS, 
Corn oil and Syrup;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Charles City, Iowa;  Ethanol 
transported by rail to California. 
(Provisional)

None

A043303 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: VALERO CHARLES CITY PLANT (70042); 
Midwest Corn, Dry Mill;  Fiber ethanol Soliton Fiber 
Conversion Process;  Natural Gas, Grid Electricity; Starch 
Ethanol produced in Charles City, Iowa;  Ethanol 
transported by rail to California. (Provisional)

Iowa Corn Fiber (012) Ethanol (ETH) None None ETH012A04330300 26.79 12/23/2021 None Ethanol Valero Renewable Fuels 
(3201)

VALERO CHARLES 
CITY PLANT (70042)

Midwest Corn, Dry Mill;  Fiber ethanol 
Soliton Fiber Conversion Process;  
Natural Gas, Grid Electricity; Starch 
Ethanol produced in Charles City, 
Iowa;  Ethanol transported by rail to 
California. (Provisional)

None

A044501 Tier 1 3.0
Fuel Producer: Raízen Energia S/A (3805); Facil ity 
Name: Bonfim (70548); Ethanol produced from 
Sugarcane Juice and Molasses, and exported to 
California by Ocean Tanker.

Brazil Sugarcane  (018) Ethanol (ETH) ETHM216 44.24 ETH018A04450100 51.75 12/23/2021 None Ethanol Raízen Energia S/A 
(3805) Bonfim (70548)

Ethanol produced from Sugarcane 
Juice and Molasses, and exported to 
California by Ocean Tanker.

None

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0197_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0197_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0197_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0175_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0185_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0198_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0198_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0198_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0198_cover.pdf


A044601 Tier 1 3.0
Fuel Producer: Raízen Energia S/A (3805); Facil ity 
Name: Ipaussu (71058); Ethanol produced from 
Sugarcane Juice and Molasses, and exported to 
California by Ocean Tanker.

Brazil Sugarcane  (018) Ethanol (ETH) ETHM220 44.39 ETH018A04460100 48.27 12/23/2021 None Ethanol Raízen Energia S/A 
(3805) Ipaussu (71058)

Ethanol produced from Sugarcane 
Juice and Molasses, and exported to 
California by Ocean Tanker.

None

A044801 Tier 1 3.0
Fuel Producer: Raízen Energia S/A (3805); Facil ity 
Name: Paraguaçu (71057); Ethanol produced from 
Sugarcane Juice and Molasses, and exported to 
California by Ocean Tanker.

Brazil Sugarcane  (018) Ethanol (ETH) ETHM223 46.71 ETH018A04480100 52.03 12/23/2021 None Ethanol Raízen Energia S/A 
(3805) Paraguaçu (71057)

Ethanol produced from Sugarcane 
Juice and Molasses, and exported to 
California by Ocean Tanker.

None

A044901 Tier 1 3.0
Fuel Producer: Raízen Energia S/A (3805); Facil ity 
Name: Rafard (70557); Ethanol produced from 
Sugarcane Juice and Molasses, and exported to 
California by Ocean Tanker.

Brazil Sugarcane  (018) Ethanol (ETH) ETHM215R 48.76 ETH018A04490100 50.10 12/23/2021 None Ethanol Raízen Energia S/A 
(3805) Rafard (70557)

Ethanol produced from Sugarcane 
Juice and Molasses, and exported to 
California by Ocean Tanker.

None

A044401 Tier 1 3.0

Fuel Producer: Raízen Energia S/A (3805); Facil ity 
Name: Barra (70210); Ethanol produced from Sugarcane 
Juice and Molasses, and exported to California by 
Ocean Tanker.

Brazil Sugarcane  (018) Ethanol (ETH) None None ETH018A04440100 53.17 12/23/2021 None Ethanol Raízen Energia S/A 
(3805) Barra (70210)

Ethanol produced from Sugarcane 
Juice and Molasses, and exported to 
California by Ocean Tanker.

None

A043101 Tier 1 3.0

Fuel Producer: Raízen Energia S/A (3805); Facil ity 
Name: Gasa (70551); Ethanol produced from Sugarcane 
Juice and Molasses, and exported to California by 
Ocean Tanker.

Brazil Sugarcane  (018) Ethanol (ETH) ETHS221R 46.91 ETH018A04310100 48.01 12/23/2021 None Ethanol Raízen Energia S/A 
(3805) Gasa (70551)

Ethanol produced from Sugarcane 
Juice and Molasses, and exported to 
California by Ocean Tanker.

None

B021801 Tier 2 3.0

Fuel Producer: Degrees3 Transportation Solutions, LLC 
(C1111) ; Facil ity Name: Blue Mountain Biogas, LLC; 
Low-CI Electricity  from Swine Manure  using 
reciprocating engine at Blue Mountain Biogas, LLC near 
Milford, Utah for use as transportation fuel  in California 
(Provisional)

Utah Swine Manure (044)
Compressed 
Natural Gas 

(CNG)
None None ELC026B02180100 -485.51 1/14/2022 Application Package Electricity Degrees3 Transportation 

Solutions, LLC (C1111) 
Blue Mountain 
Biogas, LLC

Low-CI Electricity  from Swine Manure  
using reciprocating engine at Blue 
Mountain Biogas, LLC near Milford, 
Utah for use as transportation fuel  in 
California (Provisional)

None

B024102 Tier 2 3.0

Fuel Producer: PHILLIPS 66 COMPANY (4528); Facil ity 
Name: Phill ips 66 Rodeo (82191); Renewable diesel 
produced from Soybean Oil transported by rail and 
barge to California; natural gas, steam, off gases, grid 
electricity and hydrogen; distributed in California via 
barge/ship/pipeline (Provisional)

California Soybean Oil (005) Renewable 
Diesel (RND) None None RND005B02410200 58.16 12/28/2021 Application Package Renewable Diesel PHILLIPS 66 COMPANY 

(4528)
Phill ips 66 Rodeo 
(82191)

Renewable diesel produced from 
Soybean Oil transported by rail and 
barge to California; natural gas, steam, 
off gases, grid electricity and hydrogen; 
distributed in California via 
barge/ship/pipeline (Provisional)

None

B024201 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Praxair SMR facil ity (F00394); Gaseous hydrogen 
produced at Praxair SMR facil ity in Ontario, California 
using Biomethane derived from dairy manure at Digester 
#3, Fair Oaks Upgrader, Indiana; transported as 
compressed hydrogen in tube trailers to fueling stations 
in California.

California Dairy Manure (026) Gaseous 
Hydrogen (HYG) None None HYG026B02420100 -293.72 12/28/2021 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Gaseous hydrogen produced at Praxair 
SMR facil ity in Ontario, California 
using Biomethane derived from dairy 
manure at Digester #3, Fair Oaks 
Upgrader, Indiana; transported as 
compressed hydrogen in tube trailers to 
fueling stations in California.

None

B024202 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Praxair SMR facil ity (F00394); Gaseous hydrogen 
produced at Praxair SMR facil ity in Ontario, California 
using Biomethane derived from dairy manure at Windy 
Ridge Digester, Jasper Upgrader, Indiana; transported as 
gaseous hydrogen in tube trailers to fueling stations in 
California.

California Dairy Manure (026) Gaseous 
Hydrogen (HYG) None None HYG026B02420200 -259.22 12/28/2021 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Gaseous hydrogen produced at Praxair 
SMR facil ity in Ontario, California 
using Biomethane derived from dairy 
manure at Windy Ridge Digester, 
Jasper Upgrader, Indiana; transported 
as gaseous hydrogen in tube trailers to 
fueling stations in California.

None

B024203 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Praxair SMR facil ity (F00394); Gaseous hydrogen 
produced at Praxair SMR facil ity in Ontario, California 
using Biomethane derived from landfil l gas generated at 
Blue Ridge Renewables in Fresno, Texas; transported as 
compressed hydrogen in tube trailers to fueling stations 
in California

California Landfil l Gas (025) Gaseous 
Hydrogen (HYG) None None HYG025B02420300 74.70 12/28/2021 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Gaseous hydrogen produced at Praxair 
SMR facil ity in Ontario, California 
using Biomethane derived from landfil l 
gas generated at Blue Ridge 
Renewables in Fresno, Texas; 
transported as compressed hydrogen in 
tube trailers to fueling stations in 
California

None

B024204 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Praxair SMR facil ity (F00394); Gaseous hydrogen 
produced at Praxair SMR facil ity in Ontario, California 
using North American Natural Gas; transported as 
compressed hydrogen in tube trailers to fueling stations 
in California

California h American Fossil NG Gaseous 
Hydrogen (HYG) None None HYG031B02420400 115.15 12/28/2021 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Gaseous hydrogen produced at Praxair 
SMR facil ity in Ontario, California 
using North American Natural Gas; 
transported as compressed hydrogen in 
tube trailers to fueling stations in 
California

None

B024205 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Praxair SMR facil ity (F00394); Liquefied hydrogen 
produced at Praxair SMR facil ity in Ontario, California 
using Biomethane derived from dairy manure at Digester 
#3, Fair Oaks Upgrader, Indiana; transported as liquefied 
hydrogen in tanker trailers to fueling stations in 
California.

California Dairy Manure (026) Liquid Hydrogen 
(HYL) None None HYL026B02420500 -254.95 12/28/2021 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Liquefied hydrogen produced at 
Praxair SMR facil ity in Ontario, 
California using Biomethane derived 
from dairy manure at Digester #3, Fair 
Oaks Upgrader, Indiana; transported as 
liquefied hydrogen in tanker trailers to 
fueling stations in California.

None

B024206 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Praxair SMR facil ity (F00394); Liquefied Hydrogen 
produced at Praxair SMR in Ontario, California using 
Biomethane derived from dairy manure at Digester #3, 
Fair Oaks Upgrader, Indiana; regasified and distributed 
as compressed Hydrogen in tube trailers to fueling 
stations in California

California Dairy Manure (026) Liquid Hydrogen 
(HYL) None None HYL026B02420600 -239.31 12/28/2021 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Liquefied Hydrogen produced at 
Praxair SMR in Ontario, California 
using Biomethane derived from dairy 
manure at Digester #3, Fair Oaks 
Upgrader, Indiana; regasified and 
distributed as compressed Hydrogen in 
tube trailers to fueling stations in 
California

None

B024207 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Praxair SMR facil ity (F00394); Liquefied hydrogen 
produced at Praxair SMR facil ity in Ontario, California 
using Biomethane derived from dairy manure at Windy 
Ridge Digester, Jasper Upgrader, Indiana; transported as 
liquefied hydrogen in tankers to fueling stations in 
California

California Dairy Manure (026) Liquid Hydrogen 
(HYL) None None HYL026B02420700 -220.45 12/28/2021 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Liquefied hydrogen produced at 
Praxair SMR facil ity in Ontario, 
California using Biomethane derived 
from dairy manure at Windy Ridge 
Digester, Jasper Upgrader, Indiana; 
transported as liquefied hydrogen in 
tankers to fueling stations in California

None

B024208 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Praxair SMR facil ity (F00394); Liquefied Hydrogen 
produced at Praxair SMR in Ontario, California using 
Biomethane derived from dairy manure at Windy Ridge 
Digester, Jasper Upgrader, Indiana; regasified and 
distributed as compressed H2 in tube trailers to fueling 
stations in California 

California Dairy Manure (026) Liquid Hydrogen 
(HYL) None None HYL026B02420800 -204.81 12/28/2021 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Liquefied Hydrogen produced at 
Praxair SMR in Ontario, California 
using Biomethane derived from dairy 
manure at Windy Ridge Digester, 
Jasper Upgrader, Indiana; regasified 
and distributed as compressed H2 in 
tube trailers to fueling stations in 
California 

None

B024209 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Praxair SMR facil ity (F00394); Liquefied Hydrogen 
produced at Praxair SMR in Ontario, California using 
Biomethane derived from landfil l gas generated at Blue 
Ridge Renewables in Fresno, Texas; transported as 
liquefied Hydrogen in tankers to fueling stations in 
California 

California Landfil l Gas (025) Liquid Hydrogen 
(HYL) None None HYL025B02420900 109.81 12/28/2021 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Liquefied Hydrogen produced at 
Praxair SMR in Ontario, California 
using Biomethane derived from landfil l 
gas generated at Blue Ridge 
Renewables in Fresno, Texas; 
transported as liquefied Hydrogen in 
tankers to fueling stations in California 

None

B024210 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Praxair SMR facil ity (F00394); Liquefied Hydrogen 
produced at Praxair SMR in Ontario, California using 
Biomethane derived from LFG generated at Blue Ridge 
Renewables in Fresno, Texas; regasified and distributed 
as compressed H2 in tube trailers to fueling stations in 
California 

California Landfil l Gas (025) Liquid Hydrogen 
(HYL) None None HYL025B02421000 125.44 12/28/2021 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Liquefied Hydrogen produced at 
Praxair SMR in Ontario, California 
using Biomethane derived from LFG 
generated at Blue Ridge Renewables 
in Fresno, Texas; regasified and 
distributed as compressed H2 in tube 
trailers to fueling stations in California 

None

B024211 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Praxair SMR facil ity (F00394); Liquefied Hydrogen 
produced at Praxair SMR in Ontario, California from 
North American Natural Gas; regasified and distributed 
as compressed Hydrogen in tube trailers to fueling 
stations in California 

California h American Fossil NG Liquid Hydrogen 
(HYL) None None HYL031B02421100 169.55 12/28/2021 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Liquefied Hydrogen produced at 
Praxair SMR in Ontario, California 
from North American Natural Gas; 
regasified and distributed as 
compressed Hydrogen in tube trailers 
to fueling stations in California 

None

B024212 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Praxair SMR facil ity (F00394); Liquefied Hydrogen 
produced at Praxair SMR facil ity in Ontario, California 
using North American Natural Gas; transported as 
liquefied Hydrogen in tanker trailers to fueling stations in 
California 

California h American Fossil NG Liquid Hydrogen 
(HYL) None None HYL031B02421200 153.91 12/28/2021 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Liquefied Hydrogen produced at 
Praxair SMR facil ity in Ontario, 
California using North American 
Natural Gas; transported as liquefied 
Hydrogen in tanker trailers to fueling 
stations in California 

None

A043601 Tier 1 3.0

Fuel Producer: AL CORN CLEAN FUEL, LLC (4825); 
Facil ity Name: AL CORN CLEAN FUEL, LLC (70087); 
Midwest Corn, Dry Mill; Dry DGS and Corn oil; Natural 
Gas, Grid Electricity; Starch Ethanol produced in 
Minnesota; Ethanol transported by rail to California. 
(Provisional)

Minnesota Corn (009) Ethanol (ETH) None None ETH009A04360100 71.53 2/1/2022 None Ethanol AL CORN CLEAN FUEL, 
LLC (4825)

AL CORN CLEAN 
FUEL, LLC (70087)

Midwest Corn, Dry Mill; Dry DGS and 
Corn oil; Natural Gas, Grid Electricity; 
Starch Ethanol produced in Minnesota; 
Ethanol transported by rail to 
California. (Provisional)

None Retired

A044701 Tier 1 3.0

Fuel Producer: Raízen Energia S/A (3805); Facil ity 
Name: Junqueira (70553); Ethanol produced from 
Sugarcane Juice and Molasses, and exported to 
California by Ocean Tanker.

Brazil Sugarcane  (018) Ethanol (ETH) ETHM217 47.82 ETH018A04470100 55.75 1/5/2022 None Ethanol Raízen Energia S/A 
(3805) Junqueira (70553)

Ethanol produced from Sugarcane 
Juice and Molasses, and exported to 
California by Ocean Tanker.

None

A039701 Tier 1 3.0

Fuel Producer: Archer Daniels Midland Co (4888); 
Facil ity Name: ADM Velva (82790); Canola oil extracted 
from co-located canola seed crushing operations in  
Velva, North Dakota, and used for biodiesel production; 
finished fuel transported to California by Rail for use as a 
transportation fuel.

North Dakota Canola Oil (006) Biodiesel (BIO) BDCA203 (T1N-1457) 52.25 BIO006A03970100 47.44 12/20/2021 None Biodiesel Archer Daniels Midland 
Co (4888) ADM Velva (82790)

Canola oil extracted from co-located 
canola seed crushing operations in  
Velva, North Dakota, and used for 
biodiesel production; finished fuel 
transported to California by Rail for use 
as a transportation fuel.

None Retired

A040701 Tier 1 3.0

Fuel Producer: Guarani SA (3833); Facil ity Name: 
Tereos Açúcar e Etanol Brasil S.A. – Unidade Tanabi 
(F00098);  Ethanol produced from Sugarcane Juice and 
Molasses, and exported to California by Ocean Tanker.

Brazil Sugarcane  (018) Ethanol (ETH) None None ETH018A04070100 47.51 2/4/2022 None Ethanol Guarani SA (3833)

Tereos Açúcar e 
Etanol Brasil S.A. – 
Unidade Tanabi 
(F00098)

 Ethanol produced from Sugarcane 
Juice and Molasses, and exported to 
California by Ocean Tanker.

None

A041701 Tier 1 3.0

Fuel Producer: Copersucar (3702); Facil ity Name: 
Açucareira Quatá S/A – Fil ial Barra Grande (70412); 
Ethanol produced from Sugarcane Juice and Molasses, 
and exported to California by Ocean Tanker.

Brazil Sugarcane  (018) Ethanol (ETH) ETHS250 47.71 ETH018A04170100 52.85 2/4/2022 None Ethanol Copersucar (3702)
Açucareira Quatá S/A 
– Fil ial Barra Grande 
(70412)

Ethanol produced from Sugarcane 
Juice and Molasses, and exported to 
California by Ocean Tanker.

None

A042001 Tier 1 3.0

Fuel Producer: Copersucar (3702); Facil ity Name: 
Açucareira Quatá S/A – Fil ial São José (70432); Ethanol 
produced from Sugarcane Juice and Molasses, and 
exported to California by Ocean Tanker.

Brazil Sugarcane  (018) Ethanol (ETH) None None ETH018A04200100 49.11 2/22/2022 None Ethanol Copersucar (3702)
Açucareira Quatá S/A 
– Fil ial São José 
(70432)

Ethanol produced from Sugarcane 
Juice and Molasses, and exported to 
California by Ocean Tanker.

None

A045001 Tier 1 3.0

Fuel Producer: WORLD ENERGY HARRISBURG LLC 
(6425); Facil ity Name: WORLD ENERGY HARRISBURG 
LLC (81499); Midwest Soybean Oil transported by truck 
to a Biodiesel plant in Harrisburg, Pennsylvania.  
Biodiesel transported to California by rail. (Provisional)

Pennsylvania Soybean Oil (005) Biodiesel (BIO) None None BIO005A04500100 58.09 2/22/2022 None Biodiesel
WORLD ENERGY 
HARRISBURG LLC 
(6425)

WORLD ENERGY 
HARRISBURG LLC 
(81499)

Midwest Soybean Oil transported by 
truck to a Biodiesel plant in Harrisburg, 
Pennsylvania.  Biodiesel transported to 
California by rail. (Provisional)

None Retired

A045002 Tier 1 3.0

Fuel Producer: WORLD ENERGY HARRISBURG LLC 
(6425); Facil ity Name: WORLD ENERGY HARRISBURG 
LLC (81499); US sourced Used Cooking Oil transported 
by truck and rail to a Biodiesel plant in Harrisburg, 
Pennsylvania. Biodiesel transported to California by rail. 
(Provisional)

Pennsylvania oking Oil/Waste Oil (U Biodiesel (BIO) None None BIO001A04500200 21.59 2/22/2022 None Biodiesel
WORLD ENERGY 
HARRISBURG LLC 
(6425)

WORLD ENERGY 
HARRISBURG LLC 
(81499)

US sourced Used Cooking Oil 
transported by truck and rail to a 
Biodiesel plant in Harrisburg, 
Pennsylvania. Biodiesel transported to 
California by rail. (Provisional)

None Retired

A044001 Tier 1 3.0

Fuel Producer: Element, LLC (C1020); Facil ity Name: 
Element (F00048); Midwest Corn, Dry Mill; Dry DGS, 
Corn oil and Syrup; Natural Gas, Grid Electricity and 
Woody Biomass; Starch Ethanol produced in Colwich, 
Kansas;  Ethanol transported by rail to California 
(Provisional)

Kansas Corn (009) Ethanol (ETH) None None ETH009A04400100 72.37 3/2/2022 None Ethanol Element, LLC (C1020) Element (F00048)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas, Grid 
Electricity and Woody Biomass; Starch 
Ethanol produced in Colwich, Kansas;  
Ethanol transported by rail to 
California (Provisional)

None Retired

A044002 Tier 1 3.0

Fuel Producer: Element, LLC (C1020); Facil ity Name: 
Element (F00048); Midwest Corn, Dry Mill; Wet DGS, 
Corn oil and Syrup; Natural Gas, Grid Electricity and 
Woody Biomass; Starch Ethanol produced in Colwich, 
Kansas;  Ethanol transported by rail to California 
(Provisional)

Kansas Corn (009) Ethanol (ETH) None None ETH009A04400200 62.07 3/2/2022 None Ethanol Element, LLC (C1020) Element (F00048)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas, Grid 
Electricity and Woody Biomass; Starch 
Ethanol produced in Colwich, Kansas;  
Ethanol transported by rail to 
California (Provisional)

None Retired

L017401 Lookup Table 3.0

Fuel Producer: Iwatani Corporation of America (C1024); 
Facil ity Name: Linde-Praxair (F00088); Compressed H2 
produced in California from central SMR of North 
American fossil-based NG

California h American Fossil NG Gaseous 
Hydrogen (HYG) None None HYG031L00072019 117.67 2/25/2022 None Hydrogen Iwatani Corporation of 

America (C1024)
Linde-Praxair 
(F00088)

Compressed H2 produced in California 
from central SMR of North American 
fossil-based NG

None

A041901 Tier 1 3.0

Fuel Producer: Copersucar (3702); Facil ity Name: 
Açucareira Quatá S.A. (70406); Ethanol produced from 
Sugarcane Juice and Molasses, and exported to 
California by Ocean Tanker.

Brazil Sugarcane  (018) Ethanol (ETH) None None ETH018A04190100 53.36 3/21/2022 None Ethanol Copersucar (3702) Açucareira Quatá S.A. 
(70406)

Ethanol produced from Sugarcane 
Juice and Molasses, and exported to 
California by Ocean Tanker.

None Retired

B026804 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Site-Specific 
Rendered Animal Fat Sourced from JBS Greely 
Colorado transported by rail to Renewable Diesel plant 
in Paramount, California; Natural Gas, Grid Electricity, 
and Hydrogen; Renewable Jet Fuel produced in 
California  (Provisional)

California w (animal and poultry f Alternative Jet 
Fuel (AJF) AJF002B01000100 23.93 AJF002B02680400 19.54 3/28/2022 Application Package Alternative Jet Fuel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Site-Specific Rendered Animal Fat 
Sourced from JBS Greely Colorado 
transported by rail to Renewable Diesel 
plant in Paramount, California; Natural 
Gas, Grid Electricity, and Hydrogen; 
Renewable Jet Fuel produced in 
California  (Provisional)

None Retired

B026805 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Site-Specific 
Rendered Animal Fat Sourced from JBS Greely 
Colorado transported by rail to Renewable Diesel plant 
in Paramount, California; Natural Gas, Grid Electricity, 
and Hydrogen; Renewable Diesel produced in California  
(Provisional)

California w (animal and poultry f Renewable 
Diesel (RND) RND002B01000200 23.93 RND002B02680500 19.54 3/28/2022 Application Package Renewable Diesel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Site-Specific Rendered Animal Fat 
Sourced from JBS Greely Colorado 
transported by rail to Renewable Diesel 
plant in Paramount, California; Natural 
Gas, Grid Electricity, and Hydrogen; 
Renewable Diesel produced in 
California  (Provisional)

None Retired

B026806 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Site-Specific 
Rendered Animal Fat Sourced from JBS Greely 
Colorado transported by rail to Renewable Diesel plant 
in Paramount, California; Natural Gas, Grid Electricity, 
and Hydrogen; Renewable Naphtha produced in 
California (Provisional)

California w (animal and poultry f Renewable 
Naphtha (RNT) RNT002B01000300 23.93 RNT002B02680600 19.54 3/28/2022 Application Package Renewable Naphtha AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Site-Specific Rendered Animal Fat 
Sourced from JBS Greely Colorado 
transported by rail to Renewable Diesel 
plant in Paramount, California; Natural 
Gas, Grid Electricity, and Hydrogen; 
Renewable Naphtha produced in 
California (Provisional)

None Retired

B026807 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Site-Specific 
Rendered Animal Fat Sourced from JBS Hyrum Utah 
transported by Truck and rail to Renewable Diesel plant 
in Paramount, California; Natural Gas, Grid Electricity, 
and Hydrogen; Renewable Jet Fuel produced in 
California  (Provisional)

California w (animal and poultry f Alternative Jet 
Fuel (AJF) AJF002B01190100 19.51 AJF002B02680700 15.64 3/28/2022 Application Package Alternative Jet Fuel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Site-Specific Rendered Animal Fat 
Sourced from JBS Hyrum Utah 
transported by Truck and rail to 
Renewable Diesel plant in Paramount, 
California; Natural Gas, Grid 
Electricity, and Hydrogen; Renewable 
Jet Fuel produced in California  
(Provisional)

None Retired

B026808 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Site-Specific 
Rendered Animal Fat Sourced from JBS Hyrum Utah 
transported by Truck and rail to Renewable Diesel plant 
in Paramount, California; Natural Gas, Grid Electricity, 
and Hydrogen; Renewable Diesel produced in California  
(Provisional)

California w (animal and poultry f Renewable 
Diesel (RND) RND002B01190200 19.51 RND002B02680800 15.64 3/28/2022 Application Package Renewable Diesel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Site-Specific Rendered Animal Fat 
Sourced from JBS Hyrum Utah 
transported by Truck and rail to 
Renewable Diesel plant in Paramount, 
California; Natural Gas, Grid 
Electricity, and Hydrogen; Renewable 
Diesel produced in California  
(Provisional)

None Retired

B026809 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Site-Specific 
Rendered Animal Fat Sourced from JBS Hyrum Utah 
transported by Truck and rail to Renewable Diesel plant 
in Paramount, California; Natural Gas, Grid Electricity, 
and Hydrogen; Renewable Naphtha produced in 
California  (Provisional)

California w (animal and poultry f Renewable 
Naphtha (RNT) RNT002B01190300 19.51 RNT002B02680900 15.64 3/28/2022 Application Package Renewable Naphtha AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Site-Specific Rendered Animal Fat 
Sourced from JBS Hyrum Utah 
transported by Truck and rail to 
Renewable Diesel plant in Paramount, 
California; Natural Gas, Grid 
Electricity, and Hydrogen; Renewable 
Naphtha produced in California  
(Provisional)

None Retired

B026813 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); North American 
Sourced Rendered Animal Fat transported by rail to 
Renewable Diesel plant in Paramount, California; 
Natural Gas, Grid Electricity, and Hydrogen; Renewable 
Jet Fuel produced in California  (Provisional)

California w (animal and poultry f Alternative Jet 
Fuel (AJF) AJF002B00430100 37.13 AJF002B02681300 32.93 3/28/2022 Application Package Alternative Jet Fuel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

North American Sourced Rendered 
Animal Fat transported by rail to 
Renewable Diesel plant in Paramount, 
California; Natural Gas, Grid 
Electricity, and Hydrogen; Renewable 
Jet Fuel produced in California  
(Provisional)

None Retired

B026814 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); North American 
Sourced Rendered Animal Fat transported by rail to 
Renewable Diesel plant in Paramount, California; 
Natural Gas, Grid Electricity, and Hydrogen; Renewable 
Diesel produced in California  (Provisional)

California w (animal and poultry f Renewable 
Diesel (RND) RND002B00430200 37.13 RND002B02681400 32.93 3/28/2022 Application Package Renewable Diesel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

North American Sourced Rendered 
Animal Fat transported by rail to 
Renewable Diesel plant in Paramount, 
California; Natural Gas, Grid 
Electricity, and Hydrogen; Renewable 
Diesel produced in California  
(Provisional)

None Retired

B026815 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); North American 
Sourced Rendered Animal Fat transported by rail to 
Renewable Diesel plant in Paramount, California; 
Natural Gas, Grid Electricity, and Hydrogen; Renewable 
Naphtha produced in California  (Provisional)

California w (animal and poultry f Renewable 
Naphtha (RNT) RNT002B00430300 37.13 RNT002B02681500 32.93 3/28/2022 Application Package Renewable Naphtha AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

North American Sourced Rendered 
Animal Fat transported by rail to 
Renewable Diesel plant in Paramount, 
California; Natural Gas, Grid 
Electricity, and Hydrogen; Renewable 
Naphtha produced in California  
(Provisional)

None Retired

B026816 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Site-Specific 
Rendered Australian Sourced Animal Fat transported by 
truck and ocean tanker to Renewable Diesel plant in 
Paramount, California; Natural Gas, Grid Electricity, and 
Hydrogen; Renewable Jet Fuel produced in California  
(Provisional)

California w (animal and poultry f Alternative Jet 
Fuel (AJF) AJF002B00440100 42.91 AJF002B02681600 38.43 3/28/2022 Application Package Alternative Jet Fuel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Site-Specific Rendered Australian 
Sourced Animal Fat transported by 
truck and ocean tanker to Renewable 
Diesel plant in Paramount, California; 
Natural Gas, Grid Electricity, and 
Hydrogen; Renewable Jet Fuel 
produced in California  (Provisional)

None Retired

B026817 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Site-Specific 
Rendered Australian Sourced Animal Fat transported by 
truck and ocean tanker to Renewable Diesel plant in 
Paramount, California; Natural Gas, Grid Electricity, and 
Hydrogen; Renewable Diesel produced in California  
(Provisional)

California w (animal and poultry f Renewable 
Diesel (RND) RND002B00440200 42.91 RND002B02681700 38.43 3/28/2022 Application Package Renewable Diesel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Site-Specific Rendered Australian 
Sourced Animal Fat transported by 
truck and ocean tanker to Renewable 
Diesel plant in Paramount, California; 
Natural Gas, Grid Electricity, and 
Hydrogen; Renewable Diesel produced 
in California  (Provisional)

None Retired

B026818 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Site-Specific 
Rendered Australian Sourced Animal Fat transported by 
truck and ocean tanker to Renewable Diesel plant in 
Paramount, California; Natural Gas, Grid Electricity, and 
Hydrogen; Renewable Naphtha produced in California  
(Provisional)

California w (animal and poultry f Renewable 
Naphtha (RNT) RNT002B00440300 42.91 RNT002B02681800 38.43 3/28/2022 Application Package Renewable Naphtha AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Site-Specific Rendered Australian 
Sourced Animal Fat transported by 
truck and ocean tanker to Renewable 
Diesel plant in Paramount, California; 
Natural Gas, Grid Electricity, and 
Hydrogen; Renewable Naphtha 
produced in California  (Provisional)

None Retired

B021501 Tier 2 3.0

Fuel Producer: DTE ENERGY TRADING, INC. (6545); 
Facil ity Name: Rosendale Renewable Energy, LLC 
(71041); Renewable Natural Gas (RNG) from Dairy 
Manure at Rosendale Farms and upgraded at Rosendale 
Renewable Energy, LLC in Pickett, WI; RNG is trucked to 
pipeline injection and pipelined to California for 
transportation use (Provisional)

Wisconsin Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B02150100 -310.71 3/30/2022 Application Package Bio-CNG DTE ENERGY 

TRADING, INC. (6545)

Rosendale 
Renewable Energy, 
LLC (71041)

Renewable Natural Gas (RNG) from 
Dairy Manure at Rosendale Farms and 
upgraded at Rosendale Renewable 
Energy, LLC in Pickett, WI; RNG is 
trucked to pipeline injection and 
pipelined to California for 
transportation use (Provisional)

None Retired

B021502 Tier 2 3.0

Fuel Producer: DTE ENERGY TRADING, INC. (6545); 
Facil ity Name: Rosendale Renewable Energy, LLC 
(71041); Renewable Natural Gas (RNG) from Dairy 
Manure at Rosendale Farms and upgraded at Rosendale 
Renewable Energy, LLC, Pickett, WI; RNG is trucked to 
pipeline injection and pipelined to Arizona where it is 
l iquefied; LNG trucked to California for use as LNG 
(Provisional)

Wisconsin Dairy Manure (026)
Liquefied 

Natural Gas 
(LNG)

None None LNG026B02150200 -296.99 3/30/2022 Application Package Bio-LNG DTE ENERGY 
TRADING, INC. (6545)

Rosendale 
Renewable Energy, 
LLC (71041)

Renewable Natural Gas (RNG) from 
Dairy Manure at Rosendale Farms and 
upgraded at Rosendale Renewable 
Energy, LLC, Pickett, WI; RNG is 
trucked to pipeline injection and 
pipelined to Arizona where it is 
l iquefied; LNG trucked to California for 
use as LNG (Provisional)

None Retired

B021503 Tier 2 3.0

Fuel Producer: DTE ENERGY TRADING, INC. (6545); 
Facil ity Name: Rosendale Renewable Energy, LLC 
(71041); Renewable Natural Gas (RNG) from Dairy 
Manure at Rosendale Farms and upgraded at Rosendale 
Renewable Energy, LLC, Pickett, WI; RNG trucked to 
pipeline injection and pipelined to Arizona where it is 
l iquefied; LNG is trucked to California for use as L-CNG 
(Provisional)

Wisconsin Dairy Manure (026)
Liquefied 

Compressed 
Natural Gas 

(LCN)

None None LCN026B02150300 -293.45 3/30/2022 Application Package Bio-CNG DTE ENERGY 
TRADING, INC. (6545)

Rosendale 
Renewable Energy, 
LLC (71041)

Renewable Natural Gas (RNG) from 
Dairy Manure at Rosendale Farms and 
upgraded at Rosendale Renewable 
Energy, LLC, Pickett, WI; RNG trucked 
to pipeline injection and pipelined to 
Arizona where it is l iquefied; LNG is 
trucked to California for use as L-CNG 
(Provisional)

None Retired

A044201 Tier 1 3.0

Fuel Producer: Lincolnway Energy, LLC (4830); Facil ity 
Name: Lincolnway Energy (70092); Midwest Corn, Dry 
Mill; Dry and Wet DGS; Corn oil and Syrup;  Natural Gas, 
Grid Electricity; Starch Ethanol produced in Nevada, 
Iowa; transported by rail to California; Composite CI 
(Provisional)

Iowa Corn (009) Ethanol (ETH) None None ETH009A04420100 72.16 3/29/2022 None Ethanol Lincolnway Energy, LLC 
(4830)

Lincolnway Energy 
(70092)

Midwest Corn, Dry Mill; Dry and Wet 
DGS; Corn oil and Syrup;  Natural Gas, 
Grid Electricity; Starch Ethanol 
produced in Nevada, Iowa; transported 
by rail to California; Composite CI 
(Provisional)

None Retired

A044203 Tier 1 3.0

Fuel Producer: Lincolnway Energy, LLC (4830); Facil ity 
Name: Lincolnway Energy (70092); Corn Fiber Ethanol 
produced from Midwest Corn using the Edeniq Fiber 
Conversion Process;  NG, Grid Electricity; Ethanol 
produced in Nevada, Iowa is transported by rail to 
California. (Provisional)

Iowa Corn Fiber (012) Ethanol (ETH) None None ETH012A04420300 24.70 3/29/2022 None Ethanol - Cellulosic Lincolnway Energy, LLC 
(4830)

Lincolnway Energy 
(70092)

Corn Fiber Ethanol produced from 
Midwest Corn using the Edeniq Fiber 
Conversion Process;  NG, Grid 
Electricity; Ethanol produced in 
Nevada, Iowa is transported by rail to 
California. (Provisional)

None Retired

B026703 Tier 2 3.0

Fuel Producer: Crimson Renewable Energy LLC (4814); 
Facil ity Name: Crimson Renewable Energy Bakersfield 
Biodiesel Plant (80174); North America sourced Zero 
Energy Rendered UCO transported by truck and rail to 
Biodiesel plant in Bakersfield, California; Natural Gas 
and Grid Electricity; Composite BD produced by 
conventional and RepCat process.  In-state fuel 
distribution by truck. (Provisional)

California oking Oil/Waste Oil (U Biodiesel (BIO) BIO001A02850100 12.91 BIO001B02670300 15.71 3/29/2022 Application Package Biodiesel Crimson Renewable 
Energy LLC (4814)

Crimson Renewable 
Energy Bakersfield 
Biodiesel Plant 
(80174)

North America sourced Zero Energy 
Rendered UCO transported by truck 
and rail to Biodiesel plant in 
Bakersfield, California; Natural Gas 
and Grid Electricity; Composite BD 
produced by conventional and RepCat 
process.  In-state fuel distribution by 
truck. (Provisional)

None

B026704 Tier 2 3.0

Fuel Producer: Crimson Renewable Energy LLC (4814); 
Facil ity Name: Crimson Renewable Energy Bakersfield 
Biodiesel Plant (80174); North America sourced Low 
Energy Rendered UCO transported by truck to Biodiesel 
plant in Bakersfield, California; Natural Gas and Grid 
Electricity; Composite Biodiesel produced by 
conventional and RepCat process.  In-state fuel 
distribution by truck. (Provisional)

California oking Oil/Waste Oil (U Biodiesel (BIO) BIO001A02850400 15.81 BIO001B02670400 16.34 3/29/2022 Application Package Biodiesel Crimson Renewable 
Energy LLC (4814)

Crimson Renewable 
Energy Bakersfield 
Biodiesel Plant 
(80174)

North America sourced Low Energy 
Rendered UCO transported by truck to 
Biodiesel plant in Bakersfield, 
California; Natural Gas and Grid 
Electricity; Composite Biodiesel 
produced by conventional and RepCat 
process.  In-state fuel distribution by 
truck. (Provisional)

None
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https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0268_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0215_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0215_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0215_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0267_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0267_cover.pdf


B026705 Tier 2 3.0

Fuel Producer: Crimson Renewable Energy LLC (4814); 
Facil ity Name: Crimson Renewable Energy Bakersfield 
Biodiesel Plant (80174); North America sourced UCO 
Standard Rendering Energy, transported by truck and rail 
to BD plant in Bakersfield, California; Natural Gas and 
Grid Electricity; Composite BD produced by conventional 
and RepCat process.  In-state fuel distribution by truck. 
(Provisional)

California oking Oil/Waste Oil (U Biodiesel (BIO) BIO001A02850300 17.86 BIO001B02670500 20.86 3/29/2022 Application Package Biodiesel Crimson Renewable 
Energy LLC (4814)

Crimson Renewable 
Energy Bakersfield 
Biodiesel Plant 
(80174)

North America sourced UCO Standard 
Rendering Energy, transported by truck 
and rail to BD plant in Bakersfield, 
California; Natural Gas and Grid 
Electricity; Composite BD produced by 
conventional and RepCat process.  In-
state fuel distribution by truck. 
(Provisional)

None

B028003 Tier 2 3.0

Fuel Producer: Iwatani Corporation of America (C1024); 
Facil ity Name: Linde-Praxair (F00088); Liquefied 
Hydrogen produced at Linde-Praxair SMR facil ity in 
Ontario, California using Biomethane generated at Dos 
Rios Water Recycling Center, San Antonio, Texas; 
transported as L.H2 in tanker trailers to refueling stations 
in California.

California Wastewater Sludge (03 Liquid Hydrogen 
(HYL) None None HYL030B02800300 109.01 3/29/2022 Application Package Hydrogen Iwatani Corporation of 

America (C1024)
Linde-Praxair 
(F00088)

Liquefied Hydrogen produced at Linde-
Praxair SMR facil ity in Ontario, 
California using Biomethane 
generated at Dos Rios Water Recycling 
Center, San Antonio, Texas; 
transported as L.H2 in tanker trailers to 
refueling stations in California.

None

B028004 Tier 2 3.0

Fuel Producer: Iwatani Corporation of America (C1024); 
Facil ity Name: Linde-Praxair (F00088);  Gaseous 
Hydrogen produced at Linde-Praxair SMR facil ity in 
Ontario, CA using Biomethane generated at SAWS Dos 
Rios Water Recycling Center in San Antonio, TX; 
transported as G.H2 in tube trailers to fueling stations in 
California.

California Wastewater Sludge (03 Gaseous 
Hydrogen (HYG) None None HYG030B02800400 76.98 3/29/2022 Application Package Hydrogen Iwatani Corporation of 

America (C1024)
Linde-Praxair 
(F00088)

 Gaseous Hydrogen produced at Linde-
Praxair SMR facil ity in Ontario, CA 
using Biomethane generated at SAWS 
Dos Rios Water Recycling Center in 
San Antonio, TX; transported as G.H2 
in tube trailers to fueling stations in 
California.

None

B028005 Tier 2 3.0

Fuel Producer: Iwatani Corporation of America (C1024); 
Facil ity Name: Linde-Praxair (F00088); Liquefied 
Hydrogen produced at Linde-Praxair SMR facil ity in 
Ontario, CA using  Biomethane derived from swine 
manure produced at Homan Farm, King City, MO; 
transported as L.H2 in tanker trailers to refueling stations 
in California.

California Swine Manure (044) Liquid Hydrogen 
(HYL) None None HYL044B02800500 -338.45 3/29/2022 Application Package Hydrogen Iwatani Corporation of 

America (C1024)
Linde-Praxair 
(F00088)

Liquefied Hydrogen produced at Linde-
Praxair SMR facil ity in Ontario, CA 
using  Biomethane derived from swine 
manure produced at Homan Farm, 
King City, MO; transported as L.H2 in 
tanker trailers to refueling stations in 
California.

None

B028006 Tier 2 3.0

Fuel Producer: Iwatani Corporation of America (C1024); 
Facil ity Name: Linde-Praxair (F00088); Liquefied 
Hydrogen produced at Linde-Praxair SMR facil ity in 
Ontario, CA using Biomethane derived from swine 
manure produced at Valley View Farm, Greencastle, 
MO; transported as L.H2 in tanker trailers to refueling 
stations in California.

California Swine Manure (044) Liquid Hydrogen 
(HYL) None None HYL044B02800600 -354.78 3/29/2022 Application Package Hydrogen Iwatani Corporation of 

America (C1024)
Linde-Praxair 
(F00088)

Liquefied Hydrogen produced at Linde-
Praxair SMR facil ity in Ontario, CA 
using Biomethane derived from swine 
manure produced at Valley View Farm, 
Greencastle, MO; transported as L.H2 
in tanker trailers to refueling stations in 
California.

None

A043701 Tier 1 3.0

Fuel Producer: LYNX RENEWABLE ENERGY LLC 
(1392); Facil ity Name: Lynx Renewable Energy 
(F00355); Biomethane from Landfil l at  Ardmore, 
Oklahoma, upgrading at Lynx Renewable Energy in 
Oklahoma, pipelined to California for compression to 
CNG (Provisional)

Oklahoma Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
None None CNG025A04370100 37.00 4/11/2022 None Bio-CNG LYNX RENEWABLE 

ENERGY LLC (1392)
Lynx Renewable 
Energy (F00355)

Biomethane from Landfil l at  Ardmore, 
Oklahoma, upgrading at Lynx 
Renewable Energy in Oklahoma, 
pipelined to California for compression 
to CNG (Provisional)

None Retired

A043702 Tier 1 3.0

Fuel Producer: LYNX RENEWABLE ENERGY LLC 
(1392); Facil ity Name: Lynx Renewable Energy 
(F00355); Biomethane from Landfil l at  Ardmore, 
Oklahoma, upgrading at Lynx Renewable Energy in 
Oklahoma, pipelined to California for l iquefaction to 
LNG; trucked to California LNG stations (Provisional)

Oklahoma Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

None None LNG025A04370200 50.61 4/11/2022 None Bio-LNG LYNX RENEWABLE 
ENERGY LLC (1392)

Lynx Renewable 
Energy (F00355)

Biomethane from Landfil l at  Ardmore, 
Oklahoma, upgrading at Lynx 
Renewable Energy in Oklahoma, 
pipelined to California for l iquefaction 
to LNG; trucked to California LNG 
stations (Provisional)

None Retired

A043703 Tier 1 3.0

Fuel Producer: LYNX RENEWABLE ENERGY LLC 
(1392); Facil ity Name: Lynx Renewable Energy 
(F00355); Biomethane from Landfil l at  Ardmore, 
Oklahoma, upgrading at Lynx Renewable Energy in 
Oklahoma, pipelined to California for l iquefaction to 
LNG; trucked to California; regasified, and compressed to 
L-CNG (Provisional)

Oklahoma Landfil l Gas (025)
Liquefied 

Compressed 
Natural Gas 

(LCN)

None None LCN025A04370300 53.70 4/11/2022 None Bio-CNG LYNX RENEWABLE 
ENERGY LLC (1392)

Lynx Renewable 
Energy (F00355)

Biomethane from Landfil l at  Ardmore, 
Oklahoma, upgrading at Lynx 
Renewable Energy in Oklahoma, 
pipelined to California for l iquefaction 
to LNG; trucked to California; 
regasified, and compressed to L-CNG 
(Provisional)

None Retired

A045201 Tier 1 3.0

Fuel Producer: VALE DO PARANA S.A ALCOOL E 
ACUCAR (6079); Facil ity Name: VALE DO PARANA S.A 
ALCOOL E ACUCAR (71119); Ethanol produced from 
Sugarcane Juice and Molasses, and exported to 
California by Ocean Tanker.

Brazil Sugarcane  (018) Ethanol (ETH) None None ETH018A04520100 50.69 4/11/2022 None Ethanol
VALE DO PARANA S.A 
ALCOOL E ACUCAR 
(6079)

VALE DO PARANA 
S.A ALCOOL E 
ACUCAR (71119)

Ethanol produced from Sugarcane 
Juice and Molasses, and exported to 
California by Ocean Tanker.

None Retired

A045601 Tier 1 3.0

Fuel Producer: SJV BIODIESEL LLC (7501); Facil ity 
Name: SJV BIODIESEL (80341); California Sourced 
Corn Oil transported by truck to Biodiesel plant in Pixley 
California; Natural Gas, Dairy Biogas, and Electricity; 
Biodiesel transport by truck to California blending 
terminals (Provisional)

California Disti l lers' Corn Oil  (00 Biodiesel BIO003A03760100 32.12 BIO003A04560100 30.15 4/7/2022 None Biodiesel SJV BIODIESEL LLC 
(7501)

SJV BIODIESEL 
(80341)

California Sourced Corn Oil 
transported by truck to Biodiesel plant 
in Pixley California; Natural Gas, Dairy 
Biogas, and Electricity; Biodiesel 
transport by truck to California blending 
terminals (Provisional)

None Retired

A045602 Tier 1 3.0

Fuel Producer: SJV BIODIESEL LLC (7501); Facil ity 
Name: SJV BIODIESEL (80341); North American 
Sourced Rendered Used Cooking Oil transported by truck 
to Biodiesel plant in Pixley California; Natural Gas, Dairy 
Biogas, and Electricity; Biodiesel transport by truck to 
California blending terminals (Provisional)

California oking Oil/Waste Oil (U Biodiesel None None BIO001A04560200 23.48 4/7/2022 None Biodiesel SJV BIODIESEL LLC 
(7501)

SJV BIODIESEL 
(80341)

North American Sourced Rendered 
Used Cooking Oil transported by truck 
to Biodiesel plant in Pixley California; 
Natural Gas, Dairy Biogas, and 
Electricity; Biodiesel transport by truck 
to California blending terminals 
(Provisional)

None Retired

A045603 Tier 1 3.0

Fuel Producer: SJV BIODIESEL LLC (7501); Facil ity 
Name: SJV BIODIESEL ( 80341); North American 
Sourced Rendered Animal Fat transported by truck to 
Biodiesel plant in Pixley California; Natural Gas, Dairy 
Biogas, and Electricity; Biodiesel transport by truck to 
California blending terminals (Provisional)

California w (animal and poultry f Biodiesel (BIO) None None BIO002A04560300 36.09 4/7/2022 None Biodiesel SJV BIODIESEL LLC 
(7501)

SJV BIODIESEL ( 
80341)

North American Sourced Rendered 
Animal Fat transported by truck to 
Biodiesel plant in Pixley California; 
Natural Gas, Dairy Biogas, and 
Electricity; Biodiesel transport by truck 
to California blending terminals 
(Provisional)

None Retired

A045801 Tier 1 3.0

Fuel Producer: New Leaf Biofuel (7768); Facil ity Name: 
New Leaf Biofuel (83541); California Sourced Self-
rendered Used Cooking Oil transported by truck to 
Biodiesel plant in San Diego, California; Natural Gas 
and Grid Electricity; Biodiesel transported by truck to 
California blending terminals (Provisional)

California oking Oil/Waste Oil (U Biodiesel (BIO) None None BIO001A04580100 14.69 5/10/2022 None Biodiesel New Leaf Biofuel (7768) New Leaf Biofuel 
(83541)

California Sourced Self-rendered Used 
Cooking Oil transported by truck to 
Biodiesel plant in San Diego, 
California; Natural Gas and Grid 
Electricity; Biodiesel transported by 
truck to California blending terminals 
(Provisional)

None Retired

A045802 Tier 1 3.0

Fuel Producer: New Leaf Biofuel (7768); Facil ity Name: 
New Leaf Biofuel (83541); California Sourced Rendered 
Used Cooking Oil transported by truck to Biodiesel plant 
in San Diego, California; Natural Gas and Grid 
Electricity; Biodiesel transported by truck to California 
blending terminals (Provisional)

California oking Oil/Waste Oil (U Biodiesel (BIO) None None BIO001A04580200 20.58 5/10/2022 None Biodiesel New Leaf Biofuel (7768) New Leaf Biofuel 
(83541)

California Sourced Rendered Used 
Cooking Oil transported by truck to 
Biodiesel plant in San Diego, 
California; Natural Gas and Grid 
Electricity; Biodiesel transported by 
truck to California blending terminals 
(Provisional)

None Retired

B030201 Tier 2 3.0

Fuel Producer: REG Albert Lea, LLC (4305); Facil ity 
Name: REG Albert Lea, LLC (82613); North American 
Sourced Corn Oil transported by truck and rail to 
Biodiesel plant in Albert Lea, MN; Natural Gas, Steam, 
Grid Electricity, and Renewable Electricity; Biodiesel 
transported by truck and rail to California (Provisional)

Minnesota Disti l lers' Corn Oil  (00 Biodiesel (BIO) BIO003A00830300 24.55 BIO003B03020100 24.50 6/3/2022 Application Package Biodiesel REG Albert Lea, LLC 
(4305)

REG Albert Lea, LLC 
(82613)

North American Sourced Corn Oil 
transported by truck and rail to 
Biodiesel plant in Albert Lea, MN; 
Natural Gas, Steam, Grid Electricity, 
and Renewable Electricity; Biodiesel 
transported by truck and rail to 
California (Provisional)

None Retired

B030202 Tier 2 3.0

Fuel Producer: REG Albert Lea, LLC (4305); Facil ity 
Name: REG Albert Lea, LLC (82613); North American 
Sourced Rendered Used Cooking Oil transported by truck 
and rail to Biodiesel plant in Albert Lea, MN; Natural 
Gas, Steam, Grid Electricity, and Renewable Electricity; 
Biodiesel transported by truck and rail to California 
(Provisional)

Minnesota oking Oil/Waste Oil (U Biodiesel (BIO) BIO001A00830400 17.72 BIO001B03020200 18.50 6/3/2022 Application Package Biodiesel REG Albert Lea, LLC 
(4305)

REG Albert Lea, LLC 
(82613)

North American Sourced Rendered 
Used Cooking Oil transported by truck 
and rail to Biodiesel plant in Albert 
Lea, MN; Natural Gas, Steam, Grid 
Electricity, and Renewable Electricity; 
Biodiesel transported by truck and rail 
to California (Provisional)

None Retired

B030203 Tier 2 3.0

Fuel Producer: REG Albert Lea, LLC (4305); Facil ity 
Name: REG Albert Lea, LLC (82613); North American 
Sourced Non-Rendered Used Cooking Oil transported by 
truck and rail to Biodiesel plant in Albert Lea, MN; 
Natural Gas, Steam, Grid Electricity, and Renewable 
Electricity; Biodiesel transported by truck and rail to 
California (Provisional)

Minnesota oking Oil/Waste Oil (U Biodiesel (BIO) BIO001A00830500 11.99 BIO001B03020300 12.50 6/3/2022 Application Package Biodiesel REG Albert Lea, LLC 
(4305)

REG Albert Lea, LLC 
(82613)

North American Sourced Non-
Rendered Used Cooking Oil 
transported by truck and rail to 
Biodiesel plant in Albert Lea, MN; 
Natural Gas, Steam, Grid Electricity, 
and Renewable Electricity; Biodiesel 
transported by truck and rail to 
California (Provisional)

None Retired

B030204 Tier 2 3.0

Fuel Producer: REG Albert Lea, LLC (4305); Facil ity 
Name: REG Albert Lea, LLC (82613); North American 
Sourced Rendered Animal Fat transported by truck to 
Biodiesel plant in Albert Lea, MN; Natural Gas, Steam, 
Grid Electricity, and Renewable Electricity: Biodiesel 
transported by truck and rail to California (Provisional)

Minnesota w (animal and poultry f Biodiesel (BIO) BIO002A00830600 28.89 BIO002B03020400 29.00 6/3/2022 Application Package Biodiesel REG Albert Lea, LLC 
(4305)

REG Albert Lea, LLC 
(82613)

North American Sourced Rendered 
Animal Fat transported by truck to 
Biodiesel plant in Albert Lea, MN; 
Natural Gas, Steam, Grid Electricity, 
and Renewable Electricity: Biodiesel 
transported by truck and rail to 
California (Provisional)

None Retired

A046101 Tier 1 3.0

Fuel Producer: GARLAND RENEWABLES, LLC (1639); 
Facil ity Name: GARLAND RENEWABLES, LLC (71921; 
Landfil l Gas generated at Garland Landfil l in Rowlett, 
Texas upgraded to Biomethane at Garland Renewables; 
pipelined to California for compression and distribution 
to CNG refueling stations. (Provisional)

Texas Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
None None CNG025A04610100 32.52 5/13/2022 None Bio-CNG

GARLAND 
RENEWABLES, LLC 
(1639)

GARLAND 
RENEWABLES, LLC 
(71921

Landfil l Gas generated at Garland 
Landfil l in Rowlett, Texas upgraded to 
Biomethane at Garland Renewables; 
pipelined to California for compression 
and distribution to CNG refueling 
stations. (Provisional)

None

A046601 Tier 1 3.0

Fuel Producer: INNOLTEK (C1126); Facil ity Name: 
INNOLTEK (F00340); Rendered Animal Fat Oil 
transported by truck to biodiesel plant in St-Jean-sur-
Richelieu, Quebec, Canada; NG, grid electricity; finished 
fuel transported to California by Rail.

Canada w (animal and poultry f Biodiesel (BIO) None None BIO002A04660100 34.76 6/13/2022 None Biodiesel INNOLTEK (C1126) INNOLTEK (F00340)

Rendered Animal Fat Oil transported 
by truck to biodiesel plant in St-Jean-
sur-Richelieu, Quebec, Canada; NG, 
grid electricity; finished fuel 
transported to California by Rail.

None

A040601 Tier 1 3.0

Fuel Producer: EDINBURG RENEWABLES, LLC (6401); 
Facil ity Name: CITY OF EDINBURG LANDFILL (71223); 
Biomethane from City of Edinburg Landfil l in Edinburg, 
Texas, upgrading at Edinburg Renewables, LLC, 
pipelined to California for compression to CNG.

Texas Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
None None CNG025A04060100 37.12 12/31/2021 None Bio-CNG

EDINBURG 
RENEWABLES, LLC 
(6401)

CITY OF EDINBURG 
LANDFILL (71223)

Biomethane from City of Edinburg 
Landfil l in Edinburg, Texas, upgrading 
at Edinburg Renewables, LLC, 
pipelined to California for compression 
to CNG.

None

B025001 Tier 2 3.0

Fuel Producer: AMPRENEW OFFTAKE I LLC (9041); 
Facil ity Name: RDF STEVENS LLC (71701); Biogas from 
dairy manure at District 45 farm in Hancock, MN; 
upgraded to pipeline quality at RDF Stevens and 
pipelined to CA for transportation use (Provisional)

Minnesota Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B02500100 -182.67 6/28/2022 Application Package Bio-CNG AMPRENEW OFFTAKE I 

LLC (9041)
RDF STEVENS LLC 
(71701)

Biogas from dairy manure at District 45 
farm in Hancock, MN; upgraded to 
pipeline quality at RDF Stevens and 
pipelined to CA for transportation use 
(Provisional)

None Retired

B025002 Tier 2 3.0

Fuel Producer: AMPRENEW OFFTAKE I LLC (9041); 
Facil ity Name: RDF STEVENS LLC (71701); Biogas from 
dairy manure at Riverview farm in Morris, MN; upgraded 
to pipeline quality at RDF Stevens and pipelined to CA 
for transportation use (Provisional)

Minnesota Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B02500200 -267.51 6/28/2022 Application Package Bio-CNG AMPRENEW OFFTAKE I 

LLC (9041)
RDF STEVENS LLC 
(71701)

Biogas from dairy manure at Riverview 
farm in Morris, MN; upgraded to 
pipeline quality at RDF Stevens and 
pipelined to CA for transportation use 
(Provisional)

None Retired

B025003 Tier 2 3.0

Fuel Producer: AMPRENEW OFFTAKE I LLC (9041); 
Facil ity Name: RDF STEVENS LLC (71701); Biogas from 
dairy manure at West River farm in Morris, MN; upgraded 
to pipeline quality at RDF Stevens and pipelined to CA 
for transportation use (Provisional)

Minnesota Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B02500300 -255.34 6/28/2022 Application Package Bio-CNG AMPRENEW OFFTAKE I 

LLC (9041)
RDF STEVENS LLC 
(71701)

Biogas from dairy manure at West 
River farm in Morris, MN; upgraded to 
pipeline quality at RDF Stevens and 
pipelined to CA for transportation use 
(Provisional)

None Retired

B030701 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas Hanford LLC (F00435); Biogas from 
dairy manure at Wreden Ranch Dairy in Hanford, CA; 
upgraded to pipeline quality at CalBioGas Hanford and 
pipelined to CA for transportation use (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03070100 -353.38 6/28/2022 Application Package Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas Hanford 
LLC (F00435)

Biogas from dairy manure at Wreden 
Ranch Dairy in Hanford, CA; upgraded 
to pipeline quality at CalBioGas 
Hanford and pipelined to CA for 
transportation use (Provisional)

None Retired

B030702 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas Hanford LLC (F00435); Biogas from 
dairy manure at Hollandia Farms Dairy in Hanford, CA; 
upgraded to pipeline quality at CalBioGas Hanford and 
pipelined to CA for transportation use (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03070200 -405.57 6/28/2022 Application Package Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas Hanford 
LLC (F00435)

Biogas from dairy manure at Hollandia 
Farms Dairy in Hanford, CA; upgraded 
to pipeline quality at CalBioGas 
Hanford and pipelined to CA for 
transportation use (Provisional)

None Retired

B030703 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas Hanford LLC (F00435); Biogas from 
dairy manure at Cloverdale Dairy in Hanford, CA; 
upgraded to pipeline quality at CalBioGas Hanford and 
pipelined to CA for transportation use      (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03070300 -255.83 6/28/2022 Application Package Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas Hanford 
LLC (F00435)

Biogas from dairy manure at 
Cloverdale Dairy in Hanford, CA; 
upgraded to pipeline quality at 
CalBioGas Hanford and pipelined to 
CA for transportation use      
(Provisional)

None Retired

B030705 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas Hanford LLC (F00435); Biogas from 
dairy manure at Grimmius in Hanford, CA; upgraded to 
pipeline quality at CalBioGas Hanford and pipelined to 
CA for transportation use (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03070500 -366.91 6/28/2022 Application Package Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas Hanford 
LLC (F00435)

Biogas from dairy manure at Grimmius 
in Hanford, CA; upgraded to pipeline 
quality at CalBioGas Hanford and 
pipelined to CA for transportation use 
(Provisional)

None Retired

B030704 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas Hanford LLC (F00435); Biogas from 
dairy manure at Valadao in Hanford, CA; upgraded to 
pipeline quality at CalBioGas Hanford and pipelined to 
CA for transportation use      (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03070400 -249.43 6/28/2022 Application Package Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas Hanford 
LLC (F00435)

Biogas from dairy manure at Valadao 
in Hanford, CA; upgraded to pipeline 
quality at CalBioGas Hanford and 
pipelined to CA for transportation use      
(Provisional)

None Retired

B032901 Tier 2 3.0

Fuel Producer: Messer LLC (f.k.a. Linde LLC) (L012); 
Facil ity Name: Linde Praxair (F00477); Liquefied 
Hydrogen produced in California from central SMR of 
North American fossil-based NG; distributed 414 miles by 
liquid tanker to refueling stations.

California h American Fossil NG Liquid Hydrogen 
(HYL) None None HYL031B03290100 153.28 6/23/2022 Application Package Hydrogen Messer LLC (f.k.a. Linde 

LLC) (L012)
Linde Praxair 
(F00477)

Liquefied Hydrogen produced in 
California from central SMR of North 
American fossil-based NG; distributed 
414 miles by liquid tanker to refueling 
stations.

None

A044101 Tier 1 3.0

Fuel Producer: GREENAMERICA BIOFUELS ORD LLC 
(1481); Facil ity Name: GREEN PLAINS ORD, LLC 
(71641); Midwest Corn, Dry Mill; Dry DGS and Modified 
DGS, Corn oil and Syrup;  Natural Gas, Grid Electricity; 
Starch Ethanol produced in Ord, Nebraska;  Ethanol 
transported by truck and rail to California , Composite CI. 

Nebraska Corn (009) Ethanol (ETH) None None ETH009A04410100 70.65 6/29/2022 None Ethanol
GREENAMERICA 
BIOFUELS ORD LLC 
(1481)

GREEN PLAINS ORD, 
LLC (71641)

Midwest Corn, Dry Mill; Dry DGS and 
Modified DGS, Corn oil and Syrup;  
Natural Gas, Grid Electricity; Starch 
Ethanol produced in Ord, Nebraska;  
Ethanol transported by truck and rail to 
California , Composite CI. 

None

B028301 Tier 2 3.0

Fuel Producer: U.S. Venture, Inc. (5504); Facil ity Name: 
DEER RUN RNG PROJECT (71482); Biogas from dairy 
manure at Deer Run in Kewaunee, WI; upgraded to 
pipeline quality at Deer Run RNG; trucked to pipeline 
injection and pipelined to CA for transportation use 
(Provisional)

Wisconsin Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B02830100 -195.09 6/29/2022 Application Package Bio-CNG U.S. Venture, Inc. (5504) DEER RUN RNG 

PROJECT (71482)

Biogas from dairy manure at Deer Run 
in Kewaunee, WI; upgraded to 
pipeline quality at Deer Run RNG; 
trucked to pipeline injection and 
pipelined to CA for transportation use 
(Provisional)

None Retired

B030801 Tier 2 3.0

Fuel Producer: WOF SW GGP 1 LLC (W009); Facil ity 
Name: Green Gas Partners Stanfield (F00003);  Biogas 
from dairy manure at Shamrock Farms, T&K Red River, 
and Zinke Dairy in Stanfield and Maricopa, AZ; 
upgraded to pipeline quality at Green Gas Partners 
Stanfield and pipelined to CA for transportation use 
(Provisional)

Arizona Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03080100 -362.84 6/30/2022 Application Package Bio-CNG WOF SW GGP 1 LLC 

(W009)
Green Gas Partners 
Stanfield (F00003)

 Biogas from dairy manure at 
Shamrock Farms, T&K Red River, and 
Zinke Dairy in Stanfield and Maricopa, 
AZ; upgraded to pipeline quality at 
Green Gas Partners Stanfield and 
pipelined to CA for transportation use 
(Provisional)

None

B031001 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas North Visalia LLC (F00433); Biogas 
from dairy manure at Double J in Visalia, CA; upgraded 
to pipeline quality at CalBioGas North Visalia and 
pipelined to CA for transportation use (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03100100 -349.17 6/28/2022 Application Package Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas North 
Visalia LLC (F00433)

Biogas from dairy manure at Double J 
in Visalia, CA; upgraded to pipeline 
quality at CalBioGas North Visalia and 
pipelined to CA for transportation use 
(Provisional)

None Retired

B031002 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas North Visalia LLC (F00433); Biogas 
from dairy manure at Rob Van Grouw in Visalia, CA; 
upgraded to pipeline quality at CalBioGas North Visalia 
and pipelined to CA for transportation use (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03100200 -210.67 6/28/2022 Application Package Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas North 
Visalia LLC (F00433)

Biogas from dairy manure at Rob Van 
Grouw in Visalia, CA; upgraded to 
pipeline quality at CalBioGas North 
Visalia and pipelined to CA for 
transportation use (Provisional)

None Retired

B031004 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas North Visalia LLC (F00433); Biogas 
from dairy manure at Mineral King in Visalia, CA; 
upgraded to pipeline quality at CalBioGas North Visalia 
and pipelined to CA for transportation use (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03100400 -417.26 6/28/2022 Application Package Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas North 
Visalia LLC (F00433)

Biogas from dairy manure at Mineral 
King in Visalia, CA; upgraded to 
pipeline quality at CalBioGas North 
Visalia and pipelined to CA for 
transportation use (Provisional)

None Retired

B031003 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas North Visalia LLC (F00433); Biogas 
from dairy manure at Mellema in Visalia, CA; upgraded 
to pipeline quality at CalBioGas North Visalia and 
pipelined to CA for transportation use (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03100300 -406.28 6/28/2022 Application Package Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas North 
Visalia LLC (F00433)

Biogas from dairy manure at Mellema 
in Visalia, CA; upgraded to pipeline 
quality at CalBioGas North Visalia and 
pipelined to CA for transportation use 
(Provisional)

None Retired

B031005 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas North Visalia LLC (F00433); Biogas 
from dairy manure at Rancho Sierra Vista in Visalia, CA; 
upgraded to pipeline quality at CalBioGas North Visalia 
and pipelined to CA for transportation use (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03100500 -417.24 6/28/2022 Application Package Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas North 
Visalia LLC (F00433)

Biogas from dairy manure at Rancho 
Sierra Vista in Visalia, CA; upgraded to 
pipeline quality at CalBioGas North 
Visalia and pipelined to CA for 
transportation use (Provisional)

None Retired

B031006 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas North Visalia LLC (F00433); Biogas 
from dairy manure at Jacobus De Groot #2 Dairy in 
Visalia, CA; upgraded to pipeline quality at CalBioGas 
North Visalia and pipelined to CA for transportation use 
(Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03100600 -356.29 6/28/2022 Application Package Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas North 
Visalia LLC (F00433)

Biogas from dairy manure at Jacobus 
De Groot #2 Dairy in Visalia, CA; 
upgraded to pipeline quality at 
CalBioGas North Visalia and pipelined 
to CA for transportation use 
(Provisional)

None Retired

A046201 Tier 1 3.0

Fuel Producer: CORN, LP (5065); Facil ity Name: CORN, 
LP (70145); Midwest Corn, Dry Mill; Fiber Ethanol 
Conversion Process; Natural Gas, Grid Electricity; Starch 
Ethanol produced in Iowa; Ethanol transported by rail to 
California (Provisional)

Iowa Corn Fiber (012) Ethanol (ETH) None None ETH012A04620101 33.08 6/23/2022 None Ethanol CORN, LP (5065) CORN, LP (70145)

Midwest Corn, Dry Mill; Fiber Ethanol 
Conversion Process; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Iowa; Ethanol transported by rail to 
California (Provisional)

None Retired

A046202 Tier 1 3.0

Fuel Producer: CORN, LP (5065); Facil ity Name: CORN, 
LP (70145); Midwest Corn, Dry Mill; Dry DGS and 
Modified DGS, Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Iowa; Ethanol 
transported by rail to California, Composite CI 
(Provisional)

Iowa Corn (009) Ethanol (ETH) ETH009A00330101 71.09 ETH009A04620201 70.62 6/23/2022 None Ethanol CORN, LP (5065) CORN, LP (70145)

Midwest Corn, Dry Mill; Dry DGS and 
Modified DGS, Corn oil and Syrup; 
Natural Gas, Grid Electricity; Starch 
Ethanol produced in Iowa; Ethanol 
transported by rail to California, 
Composite CI (Provisional)

None Retired

L018801 Lookup Table 3.0

Fuel Producer: Sil icon Valley Clean Energy (C1183); 
Facil ity Name: Sil icon Valley Clean Energy Authority 
(F00484); Electricity that is generated from 100 percent 
zero-CI sources used as a transportation fuel in California

California Zero-CI Sources (037 Electricity (ELC) None None ELC037L00072019 0.00 3/14/2022 None Electricity Silicon Valley Clean 
Energy (C1183)

Silicon Valley Clean 
Energy Authority 
(F00484)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L019101 Lookup Table 3.0

Fuel Producer: Southern California Edison (C1185); 
Facil ity Name: Southern California Edison (F00489); 
Electricity that is generated from 100 percent zero-CI 
sources used as a transportation fuel in California

California Zero-CI Sources (037 Electricity (ELC) None None ELC037L00072019 0.00 3/28/2022 None Electricity Southern California 
Edison (C1185)

Southern California 
Edison (F00489)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L019301 Lookup Table 3.0

Fuel Producer: Skyview Finance Company 2, LLC 
(C1174); Facil ity Name: Skyview Finance Company 2, 
LLC ZCI CA B&C (F00492); Electricity that is generated 
from 100 percent zero-CI sources used as a transportation 
fuel in California

California Zero-CI Sources (037 Electricity (ELC) None None ELC037L00072019 0.00 3/28/2022 None Electricity
Skyview Finance 
Company 2, LLC 
(C1174)

Skyview Finance 
Company 2, LLC ZCI 
CA B&C (F00492)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L019401 Lookup Table 3.0

Fuel Producer: SRECTrade, Inc (C1018); Facil ity Name: 
SRECTrade, Inc. Zero CI Direct Renewable Energy 
Avenal (F00490); Electricity that is generated from 100 
percent zero-CI sources used as a transportation fuel in 
California

California  Supplied Zero-CI Sou Electricity (ELC) None None ELC049L00072019 0.00 4/8/2022 None Electricity SRECTrade, Inc (C1018)

SRECTrade, Inc. Zero 
CI Direct Renewable 
Energy Avenal 
(F00490)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L019601 Lookup Table 3.0

Fuel Producer: Redwood City School District (C1205); 
Facil ity Name: Redwood City School District (F00524); 
Electricity that is generated from 100 percent zero-CI 
sources used as a transportation fuel in California

California Zero-CI Sources (037 Electricity (ELC) None None ELC037L00072019 0.00 6/22/2022 None Electricity Redwood City School 
District (C1205)

Redwood City School 
District (F00524)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L019701 Lookup Table 3.0

Fuel Producer: The Mobility House (C1200); Facil ity 
Name: The Mobility House (F00525); Electricity that is 
generated from 100 percent zero-CI sources used as a 
transportation fuel in California

California Zero-CI Sources (037 Electricity (ELC) None None ELC037L00072019 0.00 6/24/2022 None Electricity The Mobility House 
(C1200)

The Mobility House 
(F00525)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L019801 Lookup Table 3.0

Fuel Producer: 7-Eleven, Inc. (C1204); Facil ity Name: 7-
Eleven, Inc. (F00526); Electricity that is generated from 
100 percent zero-CI sources used as a transportation fuel 
in California

California Zero-CI Sources (037 Electricity (ELC) None None ELC037L00072019 0.00 6/24/2022 None Electricity 7-Eleven, Inc. (C1204) 7-Eleven, Inc. 
(F00526)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

A041001 Tier 1 3.0

Fuel Producer: JAPUNGU AGROINDUSTRIAL LTDA 
(C1145); Facil ity Name: Japungu Agroindustrial Ltda 
(F00383); Ethanol produced from Sugarcane Juice and 
Molasses, and exported to California by Ocean Tanker.

Brazil Sugarcane  (018) Ethanol (ETH) None None ETH018A04100100 52.77 7/18/2022 None Ethanol
JAPUNGU 
AGROINDUSTRIAL 
LTDA (C1145)

Japungu 
Agroindustrial Ltda 
(F00383)

Ethanol produced from Sugarcane 
Juice and Molasses, and exported to 
California by Ocean Tanker.

None Retired

A045701 Tier 1 3.0

Fuel Producer: BP Biofuels (4427); Facil ity Name: 
Tropical Bioenergia SA (71078); Ethanol produced from 
Sugarcane Juice and Molasses, and exported to 
California by Ocean Tanker.

Brazil Sugarcane  (018) Ethanol (ETH) None None ETH018A04570100 50.57 7/18/2022 None Ethanol BP Biofuels (4427) Tropical Bioenergia 
SA (71078)

Ethanol produced from Sugarcane 
Juice and Molasses, and exported to 
California by Ocean Tanker.

None Retired

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0267_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0280_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0280_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0302_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0302_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0302_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0302_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0250_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0250_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0250_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0307_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0307_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0307_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0307_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0307_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0329_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0283_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0308_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0310_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0310_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0310_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0310_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0310_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0310_cover.pdf


L019001 Lookup Table 3.0

Fuel Producer: San Francisco Bay Area Rapid Transit 
District (BART) (C1176); Facil ity Name: SF BART 
(F00482); Electricity that is generated from 100 percent 
zero-CI sources used as a transportation fuel in California

California Zero-CI Sources (037 Electricity (ELC) None None ELC037L00072019 0.0 3/17/2022 None Electricity
San Francisco Bay Area 
Rapid Transit District 
(BART) (C1176)

SF BART (F00482)
Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

A046702 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: VALERO LINDEN PLANT (70196); Midwest Corn, 
Dry Mill; Dry DGS, Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Linden, Indiana;  
Ethanol transported by rail to California.  (Provisional)

Indiana Corn (009) Ethanol (ETH) None None ETH009A04670200 73.37 7/18/2022 None Ethanol Valero Renewable Fuels 
(3201)

VALERO LINDEN 
PLANT (70196)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Linden, Indiana;  Ethanol transported 
by rail to California.  (Provisional)

None

A046701 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: VALERO LINDEN PLANT (70196); Midwest Corn, 
Dry Mill; Fiber ethanol from Soliton Fiber Conversion 
Process; Natural Gas, Grid Electricity; Fiber Ethanol 
produced in Linden, Indiana;  Ethanol transported by rail 
to California. (Provisional)

Indiana Corn Fiber (012) Ethanol (ETH) None None ETH012A04670100 27.73 7/18/2022 None Ethanol Valero Renewable Fuels 
(3201)

VALERO LINDEN 
PLANT (70196)

Midwest Corn, Dry Mill; Fiber ethanol 
from Soliton Fiber Conversion Process; 
Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Linden, Indiana;  
Ethanol transported by rail to 
California. (Provisional)

None

A046703 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: VALERO LINDEN PLANT (70196); Midwest Corn, 
Dry Mill; Modified DGS, Corn oil and Syrup; Natural Gas, 
Grid Electricity; Starch Ethanol produced in Linden, 
Indiana;  Ethanol transported by rail to California. 
(Provisional)

Indiana Corn (009) Ethanol (ETH) None None ETH009A04670300 70.15 7/18/2022 None Ethanol Valero Renewable Fuels 
(3201)

VALERO LINDEN 
PLANT (70196)

Midwest Corn, Dry Mill; Modified DGS, 
Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Linden, Indiana;  Ethanol transported 
by rail to California. (Provisional)

None

L020201 Lookup Table 3.0
Fuel Producer: County of Santa Clara (C1208); Facil ity 
Name: County of Santa Clara (F00530); Zero-CI 
electricity from solar PV generated in CA

California Zero-CI Sources (037 Electricity (ELC) None None ELC037L00072019 0.00 7/11/2022 None Electricity County of Santa Clara 
(C1208)

County of Santa Clara 
(F00530)

Zero-CI electricity from solar PV 
generated in CA

None

L020301 Lookup Table 3.0

Fuel Producer: City of Palo Alto Util ities (P600); Facil ity 
Name: City of Palo Alto Util ities (F00499); Electricity that 
is generated from 100 percent zero-CI sources used as a 
transportation fuel in California

California Zero-CI Sources (037 Electricity (ELC) None None ELC037L00072019 0.00 7/13/2022 None Electricity City of Palo Alto Util ities 
(P600)

City of Palo Alto 
Util ities (F00499)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

A046801 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: VALERO WELCOME PLANT (70276); Midwest 
Corn, Dry Mill; Fiber ethanol from Soliton Fiber 
Conversion Process; Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Welcome, Minnesota;  Ethanol 
transported by rail to California. (Provisional)

Minnesota Corn Fiber (012) Ethanol (ETH) None None ETH012A04680100 26.52 7/20/2022 None Ethanol Valero Renewable Fuels 
(3201)

VALERO WELCOME 
PLANT (70276)

Midwest Corn, Dry Mill; Fiber ethanol 
from Soliton Fiber Conversion Process; 
Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Welcome, 
Minnesota;  Ethanol transported by rail 
to California. (Provisional)

None

A046802 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: VALERO WELCOME PLANT (70276); Midwest 
Corn, Dry Mill; Dry DGS, Corn oil and Syrup; Natural 
Gas, Grid Electricity; Starch Ethanol produced in 
Welcome, Minnesota;  Ethanol transported by rail to 
California.  (Provisional)

Minnesota Corn (009) Ethanol (ETH) None None ETH009A04680200 72.15 7/20/2022 None Ethanol Valero Renewable Fuels 
(3201)

VALERO WELCOME 
PLANT (70276)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Welcome, Minnesota;  Ethanol 
transported by rail to California.  
(Provisional)

None

A046803 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: VALERO WELCOME PLANT (70276); Midwest 
Corn, Dry Mill; Modified DGS, Corn oil and Syrup; 
Natural Gas, Grid Electricity; Starch Ethanol produced in 
Welcome, Minnesota;  Ethanol transported by rail to 
California.  (Provisional)

Minnesota Corn (009) Ethanol (ETH) None None ETH009A04680300 68.59 7/20/2022 None Ethanol Valero Renewable Fuels 
(3201)

VALERO WELCOME 
PLANT (70276)

Midwest Corn, Dry Mill; Modified DGS, 
Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Welcome, Minnesota;  Ethanol 
transported by rail to California.  
(Provisional)

None

A046902 Tier 1 3.0

Fuel Producer: BADGER STATE ETHANOL LLC (4469); 
Facil ity Name: Badger State Ethanol (70130); Midwest 
Corn, Dry Mill; Modified DGS, Corn oil; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Wisconsin ;  
Ethanol transported by rail to California (Provisional)

Wisconsin Corn (009) Ethanol (ETH) None None ETH009A04690200 69.34 9/19/2022 None Ethanol BADGER STATE 
ETHANOL LLC (4469)

Badger State Ethanol 
(70130)

Midwest Corn, Dry Mill; Modified DGS, 
Corn oil; Natural Gas, Grid Electricity; 
Starch Ethanol produced in Wisconsin ;  
Ethanol transported by rail to 
California (Provisional)

None

A046903 Tier 1 3.0

Fuel Producer: BADGER STATE ETHANOL LLC (4469); 
Facil ity Name: Badger State Ethanol (70130); Midwest 
Corn, Dry Mill;  Fiber ethanol produced via Edeniq Fiber 
Conversion Process; Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Wisconsin and transported by rail to 
California (Provisional)

Wisconsin Corn Fiber (012) Ethanol (ETH) None None ETH012A04690300 27.41 9/19/2022 None Ethanol BADGER STATE 
ETHANOL LLC (4469)

Badger State Ethanol 
(70130)

Midwest Corn, Dry Mill;  Fiber ethanol 
produced via Edeniq Fiber Conversion 
Process; Natural Gas, Grid Electricity; 
Fiber Ethanol produced in Wisconsin 
and transported by rail to California 
(Provisional)

None

A046901 Tier 1 3.0

Fuel Producer: BADGER STATE ETHANOL LLC (4469); 
Facil ity Name: Badger State Ethanol (70130); Midwest 
Corn, Dry Mill; Dry DGS, Corn Oil; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Wisconsin;  
Ethanol transported by rail to California (Provisional)

Wisconsin Corn (009) Ethanol (ETH) None None ETH009A04690100 74.18 9/19/2022 None Ethanol BADGER STATE 
ETHANOL LLC (4469)

Badger State Ethanol 
(70130)

Midwest Corn, Dry Mill; Dry DGS, Corn 
Oil; Natural Gas, Grid Electricity; 
Starch Ethanol produced in Wisconsin;  
Ethanol transported by rail to 
California (Provisional)

None

L020601 Lookup Table 3.0

Fuel Producer: STX Commodities LLC (C1195) ; Facil ity 
Name: STX Commodities LLC 2.0 (F00539); Electricity 
that is generated from 100 percent zero-CI sources used 
as a transportation fuel in California

California Zero-CI Sources (037 Electricity None None ELC037L00072019 0.00 9/14/2022 None Electricity STX Commodities LLC 
(C1195) 

STX Commodities 
LLC 2.0 (F00539)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

B028201 Tier 2 3.0

Fuel Producer: U.S. Venture, Inc. (5504); Facil ity Name: 
U.S. GAIN RNG FACILITY S&S (71361); Biogas from 
dairy manure at Jerseyland Dairy in Sturgeon Bay, WI; 
upgraded to pipeline quality at U.S. GAIN RNG 
FACILITY S&S; trucked to pipeline injection and 
pipelined to CA for transportation use (Provisional)

Wisconsin Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B02820100 -272.08 9/23/2022 Application Package Bio-CNG U.S. Venture, Inc. (5504)

U.S. GAIN RNG 
FACILITY S&S 
(71361)

Biogas from dairy manure at 
Jerseyland Dairy in Sturgeon Bay, WI; 
upgraded to pipeline quality at U.S. 
GAIN RNG FACILITY S&S; trucked to 
pipeline injection and pipelined to CA 
for transportation use (Provisional)

None Retired

B032301 Tier 2 3.0

Fuel Producer: PHILLIPS 66 COMPANY (4528); Facil ity 
Name: Phill ips 66 Rodeo (82191); Renewable diesel 
produced from disti l ler’s corn oil transported by rail to 
California; natural gas, steam, off gases, grid electricity 
and hydrogen; distributed in California via 
barge/ship/pipeline (Provisional)

California Disti l lers' Corn Oil  (00 Renewable 
Diesel (RND) None None RND003B03230100 25.46 9/20/2022 Application Package Renewable Diesel PHILLIPS 66 COMPANY 

(4528)
Phill ips 66 Rodeo 
(82191)

Renewable diesel produced from 
disti l ler’s corn oil transported by rail to 
California; natural gas, steam, off 
gases, grid electricity and hydrogen; 
distributed in California via 
barge/ship/pipeline (Provisional)

None

B033801 Tier 2 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877); Facil ity Name: DALHART RNG, LLC (70981); 
Biogas from swine manure at Dalhart Farm in Dalhart, 
TX; upgraded to pipeline quality at Dalhart RNG and 
pipelined to CA for transportation use (Provisional)

Texas Swine Manure (044)
Compressed 
Natural Gas 

(CNG)
None None CNG044B03380100 -417.96 9/23/2022 Application Package Bio-CNG

Element Markets 
Renewable Energy, LLC 
(5877)

DALHART RNG, LLC 
(70981)

Biogas from swine manure at Dalhart 
Farm in Dalhart, TX; upgraded to 
pipeline quality at Dalhart RNG and 
pipelined to CA for transportation use 
(Provisional)

None Retired

B031101 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas South Tulare LLC (F00434); Biogas 
from dairy manure at Aukeman Farm in Tulare, CA; 
upgraded to pipeline quality at CalBioGas South Tulare 
and pipelined to CA for transportation use (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03110101 -418.04 9/29/2022 Application Package Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas South 
Tulare LLC (F00434)

Biogas from dairy manure at Aukeman 
Farm in Tulare, CA; upgraded to 
pipeline quality at CalBioGas South 
Tulare and pipelined to CA for 
transportation use (Provisional)

None Retired

B031102 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas South Tulare LLC (F00434); Biogas 
from dairy manure at Dykstra Dairy in Tulare, CA; 
upgraded to pipeline quality at CalBioGas South Tulare 
and pipelined to CA for transportation use (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03110200 -383.14 9/29/2022 Application Package Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas South 
Tulare LLC (F00434)

Biogas from dairy manure at Dykstra 
Dairy in Tulare, CA; upgraded to 
pipeline quality at CalBioGas South 
Tulare and pipelined to CA for 
transportation use (Provisional)

None Retired

B031103 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas South Tulare LLC (F00434); Biogas 
from dairy manure at Horizon Jersey Dairy in Tipton, CA; 
upgraded to pipeline quality at CalBioGas South Tulare 
and pipelined to CA for transportation use (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03110300 -419.34 9/29/2022 Application Package Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas South 
Tulare LLC (F00434)

Biogas from dairy manure at Horizon 
Jersey Dairy in Tipton, CA; upgraded 
to pipeline quality at CalBioGas South 
Tulare and pipelined to CA for 
transportation use (Provisional)

None Retired

B031105 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas South Tulare LLC (F00434); Biogas 
from dairy manure at Bos Farms Dairy in Tulare, CA; 
upgraded to pipeline quality at CalBioGas South Tulare 
and pipelined to CA for transportation use (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03110500 -276.38 9/29/2022 Application Package Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas South 
Tulare LLC (F00434)

Biogas from dairy manure at Bos Farms 
Dairy in Tulare, CA; upgraded to 
pipeline quality at CalBioGas South 
Tulare and pipelined to CA for 
transportation use (Provisional)

None Retired

B031104 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas South Tulare LLC (F00434); Biogas 
from dairy manure at Rancho Teresita Dairy in Tulare, 
CA; upgraded to pipeline quality at CalBioGas South 
Tulare and pipelined to CA for transportation use 
(Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03110400 -299.39 9/29/2022 Application Package Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas South 
Tulare LLC (F00434)

Biogas from dairy manure at Rancho 
Teresita Dairy in Tulare, CA; upgraded 
to pipeline quality at CalBioGas South 
Tulare and pipelined to CA for 
transportation use (Provisional)

None Retired

B031107 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas South Tulare LLC (F00434); Biogas 
from dairy manure at El Monte Dairy in Tipton, CA; 
upgraded to pipeline quality at CalBioGas South Tulare 
and pipelined to CA for transportation use (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03110700 -341.84 9/29/2022 Application Package Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas South 
Tulare LLC (F00434)

Biogas from dairy manure at El Monte 
Dairy in Tipton, CA; upgraded to 
pipeline quality at CalBioGas South 
Tulare and pipelined to CA for 
transportation use (Provisional)

None Retired

B031106 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas South Tulare LLC (F00434); Biogas 
from dairy manure at Riverbend South Dairy in Tulare, 
CA; upgraded to pipeline quality at CalBioGas South 
Tulare and pipelined to CA for transportation use 
(Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03110600 -403.86 9/29/2022 Application Package Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas South 
Tulare LLC (F00434)

Biogas from dairy manure at Riverbend 
South Dairy in Tulare, CA; upgraded to 
pipeline quality at CalBioGas South 
Tulare and pipelined to CA for 
transportation use (Provisional)

None Retired

B031108 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas South Tulare LLC (F00434); Biogas 
from dairy manure at Scheenstra Dairy in Tipton, CA; 
upgraded to pipeline quality at CalBioGas South Tulare 
and pipelined to CA for transportation use (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03110800 -273.88 9/29/2022 Application Package Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas South 
Tulare LLC (F00434)

Biogas from dairy manure at 
Scheenstra Dairy in Tipton, CA; 
upgraded to pipeline quality at 
CalBioGas South Tulare and pipelined 
to CA for transportation use 
(Provisional)

None Retired

B031501 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas West Visalia LLC (F00337); Biogas 
from dairy manure at Udder dairy in Visalia, CA; 
upgraded to pipeline quality at CalBioGas West Visalia 
and pipelined to CA for transportation use (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03150100 -403.96 9/29/2022 Application Package Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas West 
Visalia LLC (F00337)

Biogas from dairy manure at Udder 
dairy in Visalia, CA; upgraded to 
pipeline quality at CalBioGas West 
Visalia and pipelined to CA for 
transportation use (Provisional)

None Retired

B034601 Tier 2 3.0

Fuel Producer: U.S. Venture, Inc. (5504); Facil ity Name: 
YELLOW JACKET LAMB RNG PROJECT (71101); 
Biogas from dairy manure at Lamb Farm in Oakfield, NY; 
upgraded to pipeline quality at Yellow Jacket Lamb 
RNG Project and pipelined to California for 
transportation use (Provisional)

New York Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03460100 -311.72 9/28/2022 Application Package Bio-CNG U.S. Venture, Inc. (5504)

YELLOW JACKET 
LAMB RNG PROJECT 
(71101)

Biogas from dairy manure at Lamb 
Farm in Oakfield, NY; upgraded to 
pipeline quality at Yellow Jacket Lamb 
RNG Project and pipelined to 
California for transportation use 
(Provisional)

None Retired

B034801 Tier 2 3.0

Fuel Producer: Shell Energy North America (6154); 
Facil ity Name: Air Products and Chemicals SMR 
Wilmington (F00384); Gaseous Hydrogen produced in 
California by Central SMR of biomethane sourced from 
the District  45 dairy digester in Minnesota.  Finished fuel 
is distributed to refueling stations in California by tube 
trailers, (Provisional)

California Dairy Manure (026) Gaseous 
Hydrogen (HYG) None None HYG026B03480100 -147.20 9/29/2022 Application Package Hydrogen Shell Energy North 

America (6154)

Air Products and 
Chemicals SMR 
Wilmington (F00384)

Gaseous Hydrogen produced in 
California by Central SMR of 
biomethane sourced from the District  
45 dairy digester in Minnesota.  
Finished fuel is distributed to refueling 
stations in California by tube trailers, 
(Provisional)

None Retired

B034901 Tier 2 3.0

Fuel Producer: Shell Energy North America (6154); 
Facil ity Name: Carson Hydrogen Plant (F00059); 
Gaseous Hydrogen produced at the Carson Hydrogen 
Plant using Biomethane derived from digester gas 
generated at District 45 Dairy Digester and upgraded at 
RDF Stevens in Morris, MN; transported via pipeline to 
refueling station in Torrance, California. (Provisional)

California Dairy Manure (026) Gaseous 
Hydrogen (HYG) None None HYG026B03490100 -151.76 9/29/2022 Application Package Hydrogen Shell Energy North 

America (6154)
Carson Hydrogen 
Plant (F00059)

Gaseous Hydrogen produced at the 
Carson Hydrogen Plant using 
Biomethane derived from digester gas 
generated at District 45 Dairy Digester 
and upgraded at RDF Stevens in 
Morris, MN; transported via pipeline to 
refueling station in Torrance, 
California. (Provisional)

None

B035001 Tier 2 3.0

Fuel Producer: Shell Energy North America (6154); 
Facil ity Name: Sacramento Hydrogen Plant (F00102); 
L.H2 produced at Sacramento Hydrogen Plant using 
digester gas derived from District 45 Dairy Digester and 
upgraded at RDF Stevens in Morris, MN; transported to 
trans-fi l l  facil ity, re-gasified, recompressed; distributed to 
refueling stations. (Provisional)

California Dairy Manure (026) Gaseous 
Hydrogen (HYG) None None HYG026B03500100 -89.98 9/29/2022 Application Package Hydrogen Shell Energy North 

America (6154)
Sacramento Hydrogen 
Plant (F00102)

L.H2 produced at Sacramento 
Hydrogen Plant using digester gas 
derived from District 45 Dairy Digester 
and upgraded at RDF Stevens in 
Morris, MN; transported to trans-fi l l  
facil ity, re-gasified, recompressed; 
distributed to refueling stations. 
(Provisional)

None Retired

B035301 Tier 2 3.0

Fuel Producer: U.S. Venture, Inc. (5504); Facil ity Name: 
U.S. GAIN RNG FACILITY DALLMAN (71341); Biogas 
from dairy manure at Callmann East River Dairy in 
Bril l ion, WI; upgraded to pipeline quality at U.S. Gain 
RNG Facility Dallman and pipelined to CA for 
transportation use (Provisional)

Wisconsin Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03530100 -344.72 9/29/2022 Application Package Bio-CNG U.S. Venture, Inc. (5504)

U.S. GAIN RNG 
FACILITY DALLMAN 
(71341)

Biogas from dairy manure at Callmann 
East River Dairy in Bril l ion, WI; 
upgraded to pipeline quality at U.S. 
Gain RNG Facility Dallman and 
pipelined to CA for transportation use 
(Provisional)

None Retired

B036001 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Praxair SMR facil ity (F00394); Gaseous Hydrogen 
produced at Praxair SMR facil ity in Ontario, California 
using Biomethane derived from digester gas and 
upgraded at Deer Run RNG Project in Kewaunee, WI; 
transported as G.H2 in tube trailers to refueling stations 
in California. (Provisional)

California Dairy Manure (026) Gaseous 
Hydrogen (HYG) None None HYG026B03600100 -159.04 9/27/2022 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Gaseous Hydrogen produced at Praxair 
SMR facil ity in Ontario, California 
using Biomethane derived from 
digester gas and upgraded at Deer Run 
RNG Project in Kewaunee, WI; 
transported as G.H2 in tube trailers to 
refueling stations in California. 
(Provisional)

None Retired

B036003 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Praxair SMR facil ity (F00394); L.H2 produced central 
SMR using Biomethane derived from dairy digester gas 
upgraded at Deer Run RNG Project in Kewaunee, WI; 
transported as L.H2 in tankers to trans-fi l l  center, re-
gasified, compressed, and distributed to refueling 
stations in California. (Provisional)

California Dairy Manure (026) Liquid Hydrogen 
(HYL) None None HYL026B03600300 -104.64 9/27/2022 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

L.H2 produced central SMR using 
Biomethane derived from dairy 
digester gas upgraded at Deer Run 
RNG Project in Kewaunee, WI; 
transported as L.H2 in tankers to trans-
fi l l  center, re-gasified, compressed, and 
distributed to refueling stations in 
California. (Provisional)

None Retired

B036002 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Praxair SMR facil ity (F00394); Liquefied Hydrogen 
produced at Praxair SMR using Biomethane derived 
from dairy manure digester gas and upgraded at Deer 
Run RNG Project in Kewaunee, WI; transported in l iquid 
tanker trailers to refueling stations in California. 
(Provisional)

California Dairy Manure (026) Liquid Hydrogen 
(HYL) None None HYL026B03600200 -120.27 9/27/2022 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Liquefied Hydrogen produced at 
Praxair SMR using Biomethane 
derived from dairy manure digester gas 
and upgraded at Deer Run RNG 
Project in Kewaunee, WI; transported 
in l iquid tanker trailers to refueling 
stations in California. (Provisional)

None Retired

B037301 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Praxair SMR facil ity (F00394); Liquefied Hydrogen 
produced at Praxair SMR in Ontario, CA using 
Biomethane derived from digester gas generated at 
District 45 Dairy Digester and upgraded at RDF Stevens 
in Morris, MN; transported in tanker trailers to refueling 
stations in California. (Provisional)

California Dairy Manure (026) Liquid Hydrogen 
(HYL) None None HYL026B03730100 -107.85 9/29/2022 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Liquefied Hydrogen produced at 
Praxair SMR in Ontario, CA using 
Biomethane derived from digester gas 
generated at District 45 Dairy Digester 
and upgraded at RDF Stevens in 
Morris, MN; transported in tanker 
trailers to refueling stations in 
California. (Provisional)

None

B037302 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Praxair SMR facil ity (F00394); Liquefied Hydrogen 
produced at Praxair SMR using Biomethane derived 
from dairy digester gas generated at Riverview Dairy 
Digester; upgraded at RDF Stevens in Morris, MN; 
transported in tanker trailers to refueling stations in 
California. (Provisional)

California Dairy Manure (026) Liquid Hydrogen 
(HYL) None None HYL026B03730200 -192.70 9/29/2022 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Liquefied Hydrogen produced at 
Praxair SMR using Biomethane 
derived from dairy digester gas 
generated at Riverview Dairy Digester; 
upgraded at RDF Stevens in Morris, 
MN; transported in tanker trailers to 
refueling stations in California. 
(Provisional)

None Retired

B037303 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Praxair SMR facil ity (F00394); Gaseous Hydrogen 
produced at Praxair SMR using Biomethane derived 
from digester gas generated at District 45 Dairy Digester 
and upgraded at RDF Stevens in Morris, MN; transported 
in tube trailers to refueling stations in California. 
(Provisional)

California Dairy Manure (026) Gaseous 
Hydrogen (HYG) None None HYG026B03730300 -146.62 9/29/2022 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Gaseous Hydrogen produced at Praxair 
SMR using Biomethane derived from 
digester gas generated at District 45 
Dairy Digester and upgraded at RDF 
Stevens in Morris, MN; transported in 
tube trailers to refueling stations in 
California. (Provisional)

None

B037304 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Praxair SMR facil ity (F00394); Gaseous Hydrogen 
produced at Praxair SMR in Ontario, California using 
Biomethane derived from digester gas generated at 
Riverview Dairy Digester and upgraded at RDF Stevens 
in Morris, MN; transported in tube trailers to refueling 
stations in California. (Provisional)

California Dairy Manure (026) Gaseous 
Hydrogen (HYG) None None HYG026B03730400 -231.46 9/29/2022 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Gaseous Hydrogen produced at Praxair 
SMR in Ontario, California using 
Biomethane derived from digester gas 
generated at Riverview Dairy Digester 
and upgraded at RDF Stevens in 
Morris, MN; transported in tube trailers 
to refueling stations in California. 
(Provisional)

None Retired

B037305 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Praxair SMR facil ity (F00394); L.H2 produced at Praxair 
SMR using Biomethane upgraded at RDF Stevens in 
Morris, MN from digester gas procured from District 45 
Dairy Digester; L.H2 transported to trans-fi l l , regasified, 
and distributed to refuling stations in California. 
(Provisional)

California Dairy Manure (026) Liquid Hydrogen 
(HYL) None None HYL026B03730500 -92.22 9/29/2022 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

L.H2 produced at Praxair SMR using 
Biomethane upgraded at RDF Stevens 
in Morris, MN from digester gas 
procured from District 45 Dairy 
Digester; L.H2 transported to trans-fi l l , 
regasified, and distributed to refuling 
stations in California. (Provisional)

None

B037306 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Praxair SMR facil ity (F00394); L.H2 produced at Praxair 
SMR using Biomethane upgraded at RDF Stevens in 
Morris, MN from digester gas produced at Riverview Dairy 
Digester; transported as L.H2 to trans-fi l l , regasified and 
compressed, then transported to refueling stations in 
California. (Provisional)

California Dairy Manure (026) Liquid Hydrogen 
(HYL) None None HYL026B03730600 -177.06 9/29/2022 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

L.H2 produced at Praxair SMR using 
Biomethane upgraded at RDF Stevens 
in Morris, MN from digester gas 
produced at Riverview Dairy Digester; 
transported as L.H2 to trans-fi l l , 
regasified and compressed, then 
transported to refueling stations in 
California. (Provisional)

None Retired

L020701 Lookup Table 3.0
Fuel Producer: Apple (A449); Facil ity Name: VP02 
(V8866); Electricity that is generated from 100 percent 
zero-CI sources used as a transportation fuel in California

California Zero-CI Sources (037 Electricity (ELC) None None ELC037L00072019 0.00 9/28/2022 None Electricity Apple (A449) VP02 (V8866)
Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L020901 Lookup Table 3.0

Fuel Producer: Revolv Global Inc. (C1210); Facil ity 
Name: Revolv Global Inc. (F00553);  Electricity that is 
generated from 100 percent zero-CI sources used as a 
transportation fuel in California

California Zero-CI Sources (037 Electricity (ELC) None None ELC037L00072019 0.00 9/28/2022 None Electricity Revolv Global Inc. 
(C1210)

Revolv Global Inc. 
(F00553)

 Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

A048401 Tier 1 3.0

Fuel Producer: Heartland Corn Products (4827); Facil ity 
Name: Heartland Corn Products (70089); Midwest Corn, 
Dry Mill; Dry DGS, Corn oil; Natural Gas, Grid Electricity; 
Starch Ethanol produced in Minnesota;  Ethanol 
transported by rail to California. (Provisional)

Minnesota Corn (009) Ethanol (ETH) None None ETH009A04840100 72.78 10/12/2022 None Ethanol Heartland Corn Products 
(4827)

Heartland Corn 
Products (70089)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil; Natural Gas, Grid Electricity; Starch 
Ethanol produced in Minnesota;  
Ethanol transported by rail to 
California. (Provisional)

None

A048402 Tier 1 3.0

Fuel Producer: Heartland Corn Products (4827); Facil ity 
Name: Heartland Corn Products (70089); Midwest Corn, 
Dry Mill;  Fiber ethanol produced via Edeniq Fiber 
Conversion Process; Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Minnesota;  Ethanol transported by 
rail to California (Provisional)

Minnesota Corn Fiber (012) Ethanol (ETH) None None ETH012A04840200 26.07 10/12/2022 None Ethanol - Cellulosic Heartland Corn Products 
(4827)

Heartland Corn 
Products (70089)

Midwest Corn, Dry Mill;  Fiber ethanol 
produced via Edeniq Fiber Conversion 
Process; Natural Gas, Grid Electricity; 
Fiber Ethanol produced in Minnesota;  
Ethanol transported by rail to 
California (Provisional)

None

A048901 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: Valero Renewable Fuels Albion (70283); Midwest 
Corn, Dry Mill; Dry DGS, Corn oil and Syrup; Natural 
Gas, Grid Electricity; Starch Ethanol produced in Albion, 
Nebraska;  Ethanol transported by rail to California. 
(Provisional)

Nebraska Corn (009) Ethanol (ETH) None None ETH009A04890100 74.58 10/12/2022 None Ethanol Valero Renewable Fuels 
(3201)

Valero Renewable 
Fuels Albion (70283)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Albion, Nebraska;  Ethanol transported 
by rail to California. (Provisional)

None

A048902 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: Valero Renewable Fuels Albion (70283); Midwest 
Corn, Dry Mill; Modified DGS, Corn oil and Syrup; 
Natural Gas, Grid Electricity; Starch Ethanol produced in 
Albion, Nebraska;  Ethanol transported by rail to 
California. (Provisional)

Nebraska Corn (009) Ethanol (ETH) None None ETH009A04890200 70.52 10/12/2022 None Ethanol Valero Renewable Fuels 
(3201)

Valero Renewable 
Fuels Albion (70283)

Midwest Corn, Dry Mill; Modified DGS, 
Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Albion, Nebraska;  Ethanol transported 
by rail to California. (Provisional)

None

A048903 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: Valero Renewable Fuels Albion (70283); Midwest 
Corn, Dry Mill; Fiber ethanol from Soliton Fiber 
Conversion Process; Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Albion, Nebraska;  Ethanol 
transported by rail to California (Provisional)

Nebraska Corn Fiber (012) Ethanol (ETH) None None ETH012A04890300 27.18 10/12/2022 None Ethanol - Cellulosic Valero Renewable Fuels 
(3201)

Valero Renewable 
Fuels Albion (70283)

Midwest Corn, Dry Mill; Fiber ethanol 
from Soliton Fiber Conversion Process; 
Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Albion, Nebraska;  
Ethanol transported by rail to 
California (Provisional)

None

A049001 Tier 1 3.0

Fuel Producer: Southwest Iowa Renewable Energy, LLC 
(5935); Facil ity Name: Southwest Iowa Renewable 
Energy, LLC (70326); Midwest Corn, Dry Mill; Dry DGS, 
Corn oil and Syrup; Natural Gas, Grid Electricity; Starch 
Ethanol produced in Council Bluffs, Iowa;  Ethanol 
transported by rail to California. (Provisional)

Iowa Corn (009) Ethanol (ETH) None None ETH009A04900100 71.51 10/12/2022 None Ethanol
Southwest Iowa 
Renewable Energy, LLC 
(5935)

Southwest Iowa 
Renewable Energy, 
LLC (70326)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Council Bluffs, Iowa;  Ethanol 
transported by rail to California. 
(Provisional)

None Retired

A049002 Tier 1 3.0

Fuel Producer: Southwest Iowa Renewable Energy, LLC 
(5935); Facil ity Name: Southwest Iowa Renewable 
Energy, LLC (70326); Midwest Corn, Dry Mill; Wet DGS, 
Corn oil and Syrup; Natural Gas, Grid Electricity; Starch 
Ethanol produced in Oakley, Kansas;  Ethanol 
transported by rail to California.  (Provisional)

Iowa Corn (009) Ethanol (ETH) None None ETH009A04900200 61.15 10/12/2022 None Ethanol
Southwest Iowa 
Renewable Energy, LLC 
(5935)

Southwest Iowa 
Renewable Energy, 
LLC (70326)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Oakley, Kansas;  Ethanol transported 
by rail to California.  (Provisional)

None Retired

A049003 Tier 1 3.0

Fuel Producer: Southwest Iowa Renewable Energy, LLC 
(5935); Facil ity Name: Southwest Iowa Renewable 
Energy, LLC (70326); Midwest Corn, Dry Mill; Fiber 
ethanol via Edeniq Fiber Conversion Process; Natural 
Gas, Grid Electricity; Fiber Ethanol produced in  Council 
Bluffs, Iowa;  Ethanol transported by rail to California 
(Provisional)

Iowa Corn Fiber (012) Ethanol (ETH) None None ETH012A04900300 22.33 10/12/2022 None Ethanol - Cellulosic
Southwest Iowa 
Renewable Energy, LLC 
(5935)

Southwest Iowa 
Renewable Energy, 
LLC (70326)

Midwest Corn, Dry Mill; Fiber ethanol 
via Edeniq Fiber Conversion Process; 
Natural Gas, Grid Electricity; Fiber 
Ethanol produced in  Council Bluffs, 
Iowa;  Ethanol transported by rail to 
California (Provisional)

None Retired

A049401 Tier 1 3.0

Fuel Producer: BLUE SOURCE LLC (6086); Facil ity 
Name: Tres Rios Water Reclamation Facil ity (F00443); 
Biomethane derived from anaerobic digestion of 
wastewater sludge. (Provisional)

Arizona Wastewater Sludge (03
Compressed 
Natural Gas 

(CNG)
None None CNG030A04940100 27.41 10/10/2022 None Bio-CNG BLUE SOURCE LLC 

(6086)

Tres Rios Water 
Reclamation Facil ity 
(F00443)

Biomethane derived from anaerobic 
digestion of wastewater sludge. 
(Provisional)

None

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0282_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0323_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0338_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0311_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0311_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0311_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0311_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0311_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0311_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0311_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0311_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0315_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0346_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0348_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0349_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0350_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0353_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0360_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0360_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0360_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0373_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0373_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0373_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0373_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0373_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0373_cover.pdf


A047101 Tier 1 3.0

Fuel Producer: Trenton Agri Products, LLC (4754); 
Facil ity Name: Trenton Agri Products, LLC (70053); 
Midwest Corn, Dry Mill; Dry DGS, Corn oil; Natural Gas, 
Grid Electricity; Starch Ethanol produced in Trenton, 
Nebraska;  Ethanol transported by rail to California. 
(Provisional)

Nebraska Corn (009) Ethanol (ETH) None None ETH009A04710101 73.70 11/8/2022 None Ethanol Trenton Agri Products, 
LLC (4754)

Trenton Agri Products, 
LLC (70053)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil; Natural Gas, Grid Electricity; Starch 
Ethanol produced in Trenton, 
Nebraska;  Ethanol transported by rail 
to California. (Provisional)

None

A047102 Tier 1 3.0

Fuel Producer: Trenton Agri Products, LLC (4754); 
Facil ity Name: Trenton Agri Products, LLC (70053); 
Midwest Corn, Dry Mill; Wet DGS, Corn oil; Natural Gas, 
Grid Electricity; Starch Ethanol produced in Trenton, 
Nebraska;  Ethanol transported by rail to California. 
(Provisional)

Nebraska Corn (009) Ethanol (ETH) None None ETH009A04710201 64.99 11/8/2022 None Ethanol Trenton Agri Products, 
LLC (4754)

Trenton Agri Products, 
LLC (70053)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil; Natural Gas, Grid Electricity; Starch 
Ethanol produced in Trenton, 
Nebraska;  Ethanol transported by rail 
to California. (Provisional)

None

A047103 Tier 1 3.0

Fuel Producer: Trenton Agri Products, LLC (4754); 
Facil ity Name: Trenton Agri Products, LLC (70053); 
Midwest Corn, Dry Mill; Fiber ethanol from Edeniq Fiber 
Conversion Process; Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Trenton, Nebraska and transported 
by rail to California (Provisional)

Nebraska Corn Fiber (012) Ethanol (ETH) None None ETH012A04710301 27.35 11/8/2022 None Ethanol Trenton Agri Products, 
LLC (4754)

Trenton Agri Products, 
LLC (70053)

Midwest Corn, Dry Mill; Fiber ethanol 
from Edeniq Fiber Conversion Process; 
Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Trenton, Nebraska 
and transported by rail to California 
(Provisional)

None

B032501 Tier 2 3.0

Fuel Producer: PHILLIPS 66 COMPANY (4528); Facil ity 
Name: Phill ips 66 Rodeo (82191); Renewable gasoline 
from soybean oil transported by barge to California; 
natural gas, steam, off gases, grid electricity and 
hydrogen; distributed in California via barge/rail/pipeline 
(Provisional)

California Soybean Oil (005) Renewable 
Gasoline (RNG) None None RNG005B03250100 63.35 12/20/2022 Application Package Renewable Gasoline PHILLIPS 66 COMPANY 

(4528)
Phill ips 66 Rodeo 
(82191)

Renewable gasoline from soybean oil 
transported by barge to California; 
natural gas, steam, off gases, grid 
electricity and hydrogen; distributed in 
California via barge/rail/pipeline 
(Provisional)

None

B032502 Tier 2 3.0

Fuel Producer: PHILLIPS 66 COMPANY (4528); Facil ity 
Name: Phill ips 66 Rodeo (82191); Renewable gasoline 
produced from soybean oil transported by rail to 
California; natural gas, steam, off gases, grid electricity 
and hydrogen; distributed in California via 
barge/rail/pipeline (Provisional)

California Soybean Oil (005) Renewable 
Gasoline (RNG) None None RNG005B03250200 60.38 12/20/2022 Application Package Renewable Gasoline PHILLIPS 66 COMPANY 

(4528)
Phill ips 66 Rodeo 
(82191)

Renewable gasoline produced from 
soybean oil transported by rail to 
California; natural gas, steam, off 
gases, grid electricity and hydrogen; 
distributed in California via 
barge/rail/pipeline (Provisional)

None

B032503 Tier 2 3.0

Fuel Producer: PHILLIPS 66 COMPANY (4528); Facil ity 
Name: Phill ips 66 Rodeo (82191); Renewable gasoline 
produced from canola oil transported by rail and ship to 
California; natural gas, steam, off gases, grid electricity 
and hydrogen; distributed in California via 
barge/rail/pipeline (Provisional)

California Canola Oil (006) Renewable 
Gasoline (RNG) None None RNG006B03250300 58.48 12/20/2022 Application Package Renewable Gasoline PHILLIPS 66 COMPANY 

(4528)
Phill ips 66 Rodeo 
(82191)

Renewable gasoline produced from 
canola oil transported by rail and ship 
to California; natural gas, steam, off 
gases, grid electricity and hydrogen; 
distributed in California via 
barge/rail/pipeline (Provisional)

None

B033701 Tier 2 3.0

Fuel Producer: PHILLIPS 66 COMPANY (4528); Facil ity 
Name: Phill ips 66 Rodeo (82191); Renewable gasoline 
produced from disti l ler’s corn oil transported by rail to 
California; natural gas, steam, off gases, grid electricity 
and hydrogen; distributed in California via 
barge/ship/pipeline  (Provisional)

California Disti l lers' Corn Oil  (00 Renewable 
Gasoline (RNG) None None RNG003B03370100 30.86 12/20/2022 Application Package Renewable Gasoline PHILLIPS 66 COMPANY 

(4528)
Phill ips 66 Rodeo 
(82191)

Renewable gasoline produced from 
disti l ler’s corn oil transported by rail to 
California; natural gas, steam, off 
gases, grid electricity and hydrogen; 
distributed in California via 
barge/ship/pipeline  (Provisional)

None

B035201 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas Kern LLC (F00336); Biogas from dairy 
manure at Newhouse Dairy in Bakersfield, CA; upgraded 
to pipeline quality at CalBioGas Kern LLC in and 
pipelined to CA for transportation use (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03520100 -411.77 12/5/2022 Application Package Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas Kern LLC 
(F00336)

Biogas from dairy manure at Newhouse 
Dairy in Bakersfield, CA; upgraded to 
pipeline quality at CalBioGas Kern 
LLC in and pipelined to CA for 
transportation use (Provisional)

None Retired

B035202 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas Kern LLC (F00336); Biogas from Dairy 
Manure at McMoo Dairy in Bakersfield, CA; upgraded to 
pipeline quality at CalBioGas Kern LLC and pipelined to 
CA for transportation use (Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03520200 -351.51 12/5/2022 Application Package Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas Kern LLC 
(F00336)

Biogas from Dairy Manure at McMoo 
Dairy in Bakersfield, CA; upgraded to 
pipeline quality at CalBioGas Kern 
LLC and pipelined to CA for 
transportation use (Provisional)

None Retired

A048601 Tier 1 3.0

Fuel Producer: Dansuk Industrial Co., Ltd (5953); Facil ity 
Name: Dansuk Industrial Co., Ltd (81302); South Korean 
Sourced Self-rendered Used Cooking Oil transported by 
truck to Biodiesel plant in Siwha, South Korea ; South 
Korean Natural Gas and Electricity; Biodiesel transported 
by truck to port and  to California by Ocean tanker.

South Korea oking Oil/Waste Oil (U Biodiesel (BIO) BIO001A01050100 27.89 BIO001A04860100 25.98 12/19/2022 None Biodiesel Dansuk Industrial Co., 
Ltd (5953)

Dansuk Industrial Co., 
Ltd (81302)

South Korean Sourced Self-rendered 
Used Cooking Oil transported by truck 
to Biodiesel plant in Siwha, South 
Korea ; South Korean Natural Gas and 
Electricity; Biodiesel transported by 
truck to port and  to California by 
Ocean tanker.

None

A048602 Tier 1 3.0

Fuel Producer: Dansuk Industrial Co., Ltd (5953); Facil ity 
Name: Dansuk Industrial Co., Ltd (81302); South Korean 
Sourced Rendered Tallow transported by truck to 
Biodiesel plant in Siwha, South Korea; South Korean 
Natural Gas and Electricity; Biodiesel transported by 
truck to port  to California by Ocean tanker.

South Korea w (animal and poultry f Biodiesel (BIO) None None BIO002A04860200 37.80 12/19/2022 None Biodiesel Dansuk Industrial Co., 
Ltd (5953)

Dansuk Industrial Co., 
Ltd (81302)

South Korean Sourced Rendered 
Tallow transported by truck to Biodiesel 
plant in Siwha, South Korea; South 
Korean Natural Gas and Electricity; 
Biodiesel transported by truck to port  
to California by Ocean tanker.

None

B036601 Tier 2 3.0

Fuel Producer: Element Markets Renewable Energy, LLC 
(5877); Facil ity Name: MILFORD FARM (71483); Biogas 
from swine manure at Milford Farm in Milford, UT; 
upgraded to pipeline quality at Milford Farm and 
pipelined to CA for transportation use (Provisional)

Utah Swine Manure (044)
Compressed 
Natural Gas 

(CNG)
CNG044B02140100 -413.67 CNG044B03660100 -414.59 12/7/2022 Application Package Bio-CNG

Element Markets 
Renewable Energy, LLC 
(5877)

MILFORD FARM 
(71483)

Biogas from swine manure at Milford 
Farm in Milford, UT; upgraded to 
pipeline quality at Milford Farm and 
pipelined to CA for transportation use 
(Provisional)

None Retired

B037801 Tier 2 3.0

Fuel Producer: Iwatani Corporation of America (C1024); 
Facil ity Name: Linde-Praxair (F00088); Liquefied 
Hydrogen produced at Linde-Praxair SMR using 
Biomethane derived from landfil l gas generated at 
Johnstown Regional Energy - Raeger Landfil l in 
Johnstown, PA; finished fuel transported as liquefied 
Hydrogen in tanker trailers and re-gasified, 
recompressed, at refueling stations in California.

California Landfil l Gas (025) Liquid Hydrogen 
(HYL) None None HYL025B03780100 107.19 12/19/2022 Application Package Hydrogen Iwatani Corporation of 

America (C1024)
Linde-Praxair 
(F00088)

Liquefied Hydrogen produced at Linde-
Praxair SMR using Biomethane 
derived from landfil l gas generated at 
Johnstown Regional Energy - Raeger 
Landfil l in Johnstown, PA; finished fuel 
transported as liquefied Hydrogen in 
tanker trailers and re-gasified, 
recompressed, at refueling stations in 
California

None

B038501 Tier 2 3.0

Fuel Producer: BLUE SOURCE LLC (6086); Facil ity 
Name: Green Valley Dairy LLC (F00198); Biogas from 
dairy manure at Green Valley Dairy in Krakow, WI; 
upgraded to pipeline quality at Green Valley Dairy; 
trucked to pipeline injection and pipelined to CA for 
transportation use (Provisional)

Wisconsin Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03850100 -180.73 12/21/2022 Application Package Bio-CNG BLUE SOURCE LLC 

(6086)
Green Valley Dairy 
LLC (F00198)

Biogas from dairy manure at Green 
Valley Dairy in Krakow, WI; upgraded 
to pipeline quality at Green Valley 
Dairy; trucked to pipeline injection and 
pipelined to CA for transportation use 
(Provisional)

None Retired

B039101 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426), Facil ity Name: 
Praxair SMR facil ity(F00394), Liquefied Hydrogen 
produced at Praxair SMR facil ity using Biomethane 
derived from dairy manure digester gas generated at 
Jerseyland Dairy located in Sturgeon Bay, Wisconsin; 
finished fuel transported in tanker trailers; re-gasified, 
recompressed, and then dispensed as gaseous Hydrogen 
at the refueling stations in California.

California Dairy Manure (026) Liquid Hydrogen 
(HYL) None None HYL026B03910100 -197.27 12/22/2022 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Liquefied Hydrogen produced at 
Praxair SMR facil ity using Biomethane 
derived from dairy manure digester gas 
generated at Jerseyland Dairy located 
in Sturgeon Bay, Wisconsin; finished 
fuel transported in tanker trailers; re-
gasified, recompressed, and then 
dispensed as gaseous Hydrogen at the 
refueling stations in California

None

B039102 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426), Facil ity Name: 
Praxair SMR facil ity(F00394), Gaseous Hydrogen 
produced at Praxair SMR facil ity using Biomethane 
derived from dairy manure digester gas generated at 
Jerseyland Dairy located in Sturgeon Bay, Wisconsin; 
finished fuel transported as gaseous Hydrogen in tube 
trailers to refueling stations in California.

California Dairy Manure (026) Gaseous 
Hydrogen (HYG) None None HYG026B03910200 -236.03 12/22/2022 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Gaseous Hydrogen produced at Praxair 
SMR facil ity using Biomethane derived 
from dairy manure digester gas 
generated at Jerseyland Dairy located 
in Sturgeon Bay, Wisconsin; finished 
fuel transported as gaseous Hydrogen 
in tube trailers to refueling stations in 
California.

None

B039103 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426), Facil ity Name: 
Praxair SMR facil ity(F00394), Liquefied Hydrogen 
produced at Praxair SMR facil ity using Biomethane 
derived from dairy manure digester gas generated at 
Jerseyland Dairy located in Sturgeon Bay, Wisconsin; 
transported as liquefied Hydrogen in tanker trailers to the 
trans-fi l l  center in California, regasified, recompressed, 
and transported to refueling stations in California; 
dispensed as gaseous Hydrogen

California Dairy Manure (026) Liquid Hydrogen 
(HYL) None None HYL026B03910300 -181.64 12/22/2022 Application Package Hydrogen FirstElement Fuel (E426)

Praxair SMR facil ity 
(F00394)Verification 
Body Name:

Liquefied Hydrogen produced at 
Praxair SMR facil ity using Biomethane 
derived from dairy manure digester gas 
generated at Jerseyland Dairy located 
in Sturgeon Bay, Wisconsin; 
transported as liquefied Hydrogen in 
tanker trailers to the trans-fi l l  center in 
California, regasified, recompressed, 
and transported to refueling stations in 

    

None

B039201 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426), Facil ity Name: 
Praxair SMR facil ity(F00394), Liquefied hydrogen from 
dairy manure at DALLMAN RNG Project; l iquid hydrogen 
production at Praxair Inc., Ontario, California transported 
as liquid to H2 stations in California.

California Dairy Manure (026) Liquid Hydrogen 
(HYL) None None HYL026B03920100 -269.91 12/22/2022 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Liquefied hydrogen from dairy manure 
at DALLMAN RNG Project; l iquid 
hydrogen production at Praxair Inc., 
Ontario, California transported as 
liquid to H2 stations in California.

None

B039202 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426), Facil ity Name: 
Praxair SMR facil ity(F00394), Gaseous Hydrogen 
produced at Praxair SMR facil ity using Biomethane 
derived from dairy manure digester gas generated at 
Dallman East River Dairy located in Bril l ion, Wisconsin; 
finished fuel transported as gaseous Hydrogen in tube 
trailers to refueling stations in California.

California Dairy Manure (026) Gaseous 
Hydrogen (HYG) None None HYG026B03920200 -308.67 12/22/2022 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Gaseous Hydrogen produced at Praxair 
SMR facil ity using Biomethane derived 
from dairy manure digester gas 
generated at Dallman East River Dairy 
located in Bril l ion, Wisconsin; finished 
fuel transported as gaseous Hydrogen 
in tube trailers to refueling stations in 
California.

None

B039203 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426), Facil ity Name: 
Praxair SMR facil ity(F00394), Liquefied Hydrogen 
produced at Praxair SMR facil ity using Biomethane 
derived from dairy manure digester gas generated at 
Dallman East River Dairy located in Bril l ion, Wisconsin; 
transported as liquefied Hydrogen in tanker trailers to the 
trans-fi l l  center in California, regasified, recompressed, 
and transported to refueling stations in California; 
dispensed as gaseous Hydrogen

California Dairy Manure (026) Liquid Hydrogen 
(HYL) None None HYL026B03920300 -254.28 12/22/2022 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Liquefied Hydrogen produced at 
Praxair SMR facil ity using Biomethane 
derived from dairy manure digester gas 
generated at Dallman East River Dairy 
located in Bril l ion, Wisconsin; 
transported as liquefied Hydrogen in 
tanker trailers to the trans-fi l l  center in 
California, regasified, recompressed, 
and transported to refueling stations in 

    

None

B034501 Tier 2 3.0

Fuel Producer: U.S. Venture, Inc. (5504); Facil ity Name: 
YELLOW JACKET LAKESHORE RNG PROJECT 
(71321); Biogas from dairy manure at Lakeshore Dairy in 
Wilson, NY; upgraded to pipeline quality at Yellow 
Jacket Lakeshore RNG Project; trucked to pipeline 
injection and pipelined to CA for transportation use  
(Provisional)

New York Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03450100 -318.35 12/27/2022 Application Package Bio-CNG U.S. Venture, Inc. (5504)

YELLOW JACKET 
LAKESHORE RNG 
PROJECT (71321)

Biogas from dairy manure at Lakeshore 
Dairy in Wilson, NY; upgraded to 
pipeline quality at Yellow Jacket 
Lakeshore RNG Project; trucked to 
pipeline injection and pipelined to CA 
for transportation use  (Provisional)

None Retired

B034701 Tier 2 3.0

Fuel Producer: U.S. Venture, Inc. (5504); Facil ity Name: 
YELLOW JACKET BOXLER RNG PROJECT (71222); 
Biogas from dairy manure at Boxler Dairy in Varysburg, 
NY; upgraded to pipeline quality at Yellow Jacket Boxler 
RNG Project; trucked to pipeline injection and pipelined 
to CA for transportation use (Provisional)

New York Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03470100 -206.88 12/27/2022 Application Package Bio-CNG U.S. Venture, Inc. (5504)

YELLOW JACKET 
BOXLER RNG 
PROJECT (71222)

Biogas from dairy manure at Boxler 
Dairy in Varysburg, NY; upgraded to 
pipeline quality at Yellow Jacket 
Boxler RNG Project; trucked to pipeline 
injection and pipelined to CA for 
transportation use (Provisional)

None

A048101 Tier 1 3.0

Fuel Producer: BP Bunge Bioenergia SA (C1196); 
Facil ity Name: USINA OUROESTE AÇÚCAR E ALCOOL 
(F00509); Ethanol derived from Brazil ian sugarcane 
juice and molasses; mechanized harvesting, and credit 
for export of surplus cogenerated electricity; finished fuel 
exported to California via Panama Canal by ocean 
tanker.

Brazil Sugarcane  (018) Ethanol (ETH) None None ETH019A04810100 49.73 12/27/2022 None Ethanol BP Bunge Bioenergia 
SA (C1196)

USINA OUROESTE 
AÇÚCAR E ALCOOL 
(F00509)

Ethanol derived from Brazil ian 
sugarcane juice and molasses; 
mechanized harvesting, and credit for 
export of surplus cogenerated 
electricity; finished fuel exported to 
California via Panama Canal by ocean 
tanker.

None

A048301 Tier 1 3.0

Fuel Producer: BP Bunge Bioenergia SA (C1196); 
Facil ity Name: AGROINDUSTRIAL SANTA JULIANA 
(F00507); Ethanol produced from Brazil ian sugarcane 
juice and molasses; credit for mechanized harvesting 
and surplus cogenerated electricity export; finished fuel 
exported to California via Panama Canal by ocean 
tanker.

Brazil Sugarcane  (018) Ethanol (ETH) None None ETH019A04830100 51.34 12/27/2022 None Ethanol BP Bunge Bioenergia 
SA (C1196)

AGROINDUSTRIAL 
SANTA JULIANA 
(F00507)

Ethanol produced from Brazil ian 
sugarcane juice and molasses; credit 
for mechanized harvesting and surplus 
cogenerated electricity export; finished 
fuel exported to California via Panama 
Canal by ocean tanker.

None

B037001 Tier 2 3.0

Fuel Producer: Anew RNG, LLC (5877); Facil ity Name: 
GREEN HILLS FARM (71881); Biogas from swine 
manure at Green Hills Farm in Unionvil le, MO; upgraded 
to pipeline-quality on-site at the farm and pipelined to 
CA for transportation use (Provisional)

Missouri Swine Manure (044)
Compressed 
Natural Gas 

(CNG)
None None CNG044B03700100 -408.25 12/28/2022 Application Package Bio-CNG Anew RNG, LLC (5877) GREEN HILLS FARM 

(71881)

Biogas from swine manure at Green 
Hills Farm in Unionvil le, MO; upgraded 
to pipeline-quality on-site at the farm 
and pipelined to CA for transportation 
use (Provisional)

None Retired

B037101 Tier 2 3.0

Fuel Producer: Anew RNG, LLC (5877); Facil ity Name: 
WHITETAIL FARM (71882); Biogas from swine manure 
at Whitetail Farm in Unionvil le, MO; upgraded to 
pipeline quality at Whitetail Farm and pipelined to CA 
for transportation use (Provisional)

Missouri Swine Manure (044)
Compressed 
Natural Gas 

(CNG)
None None CNG044B03710100 -412.77 12/28/2022 Application Package Bio-CNG Anew RNG, LLC (5877) WHITETAIL FARM 

(71882)

Biogas from swine manure at Whitetail 
Farm in Unionvil le, MO; upgraded to 
pipeline quality at Whitetail Farm and 
pipelined to CA for transportation use 
(Provisional)

None Retired

L018901 Lookup Table 3.0

Fuel Producer: 4GEN LOGISTICS, L.L.C. (C1156); 
Facil ity Name: 4GEN Fastlane (F00432); Electricity that 
is generated from 100 percent zero-CI sources used as a 
transportation fuel in California

California Zero-CI Sources (037 Electricity (ELC) None None ELC037L00072019 00.00 3/25/2022 None Electricity 4GEN LOGISTICS, 
L.L.C. (C1156)

4GEN Fastlane 
(F00432)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L019201 Lookup Table 3.0

Fuel Producer: Linde LLC (L012); Facil ity Name: Linde 
Praxair (F00477); Liquefied Hydrogen produced in 
California from central SMR of North American fossil-
based NG; grid electricity; finished fuel distributed less 
than 100 miles to refueling stations by tanker truck.

California h American Fossil NG Liquid Hydrogen 
(HYL) None None HYL031L00072019 150.94 6/30/2022 None Hydrogen Linde LLC (L012) Linde Praxair 

(F00477)

Liquefied Hydrogen produced in 
California from central SMR of North 
American fossil-based NG; grid 
electricity; finished fuel distributed less 
than 100 miles to refueling stations by 
tanker truck.

None

L020501 Lookup Table 3.0

Fuel Producer: Total Warehouse Inc. (C1214); Facil ity 
Name: Total Warehouse Inc. (F00541); Electricity that is 
generated from 100 percent zero-CI sources used as a 
transportation fuel in California

California Zero-CI Sources (037 Electricity None None ELC037L00072019 00.00 9/16/2022 None Electricity Total Warehouse Inc. 
(C1214)

Total Warehouse Inc. 
(F00541)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

A010501 Tier 1 3.0

Fuel Producer: Dansuk Industrial Co., Ltd (5953); Facil ity 
Name: Pyeongtaek 2 (80202); South Korea and Asian 
sourced Rendered Used Cooking Oil transported by truck 
to Biodiesel plant in Pyeongtaek, South Korea; 
Biodiesel transported by rail to California by ocean 
tanker

South Korea oking Oil/Waste Oil (U Biodiesel (BIO) BIO001A01050100 27.89 BIO001A01050101 25.00 12/17/2019 None Biodiesel Dansuk Industrial Co., 
Ltd (5953) Pyeongtaek 2 (80202)

South Korea and Asian sourced 
Rendered Used Cooking Oil 
transported by truck to Biodiesel plant 
in Pyeongtaek, South Korea; Biodiesel 
transported by rail to California by 
ocean tanker

None Retired

A012903 Tier 1 3.0

Fuel Producer: POET BIOREFINING - LEIPSIC (SUMMIT 
ETHANOL, LLC) (5728); Facil ity Name: POET 
BIOREFINING - LEIPSIC (SUMMIT ETHANOL, LLC) 
(70265); Midwest Corn, Dry Mill; Fiber ethanol from BPX 
Fiber Conversion Process; Natural Gas and Grid 
Electricity; Fiber Ethanol produced in Leipsic, Ohio; 
Ethanol transported by rail to California  (Provisional)

Ohio Corn Fiber (012) Ethanol (ETH) ETH012A01290300 27.44 ETH012A01290301 27.01 9/24/2019 None Ethanol - Cellulosic
POET BIOREFINING - 
LEIPSIC (SUMMIT 
ETHANOL, LLC) (5728)

POET BIOREFINING - 
LEIPSIC (SUMMIT 
ETHANOL, LLC) 
(70265)

Midwest Corn, Dry Mill; Fiber ethanol 
from BPX Fiber Conversion Process; 
Natural Gas and Grid Electricity; Fiber 
Ethanol produced in Leipsic, Ohio; 
Ethanol transported by rail to 
California  (Provisional)

2021 AFPR Recert Complete Retired

A013003 Tier 1 3.0

Fuel Producer: POET BIOREFINING - N MANCHESTER 
(N MANCHESTER ETHANOL, LLC) (7513); Facil ity 
Name: POET BIOREFINING - N MANCHESTER (N 
MANCHESTER ETHANOL, LLC) (70322); Midwest Corn, 
Dry Mill; Fiber ethanol from BPX Fiber Conversion 
Process; Natural Gas and Grid Electricity; Starch Ethanol 
produced in North Manchester, Indianna; Ethanol 
transported by rail to California  (Provisional)

Indiana Corn Fiber (012) Ethanol (ETH) ETH012A01300300 27.54 ETH012A01300301 25.09 9/24/2019 None Ethanol - Cellulosic
POET BIOREFINING - N 
MANCHESTER (N 
MANCHESTER 
ETHANOL, LLC) (7513)

POET BIOREFINING - 
N MANCHESTER (N 
MANCHESTER 
ETHANOL, LLC) 
(70322)

Midwest Corn, Dry Mill; Fiber ethanol 
from BPX Fiber Conversion Process; 
Natural Gas and Grid Electricity; Starch 
Ethanol produced in North Manchester, 
Indianna; Ethanol transported by rail to 
California  (Provisional)

2021 AFPR Recert Complete Retired

A014603 Tier 1 3.0

Fuel Producer: POET BIOREFINING - CARO (MICHIGAN 
ETHANOL, LLC) (4781); Facil ity Name: POET 
BIOREFINING - CARO (MICHIGAN ETHANOL, LLC) 
(70028); Midwest Corn, Dry Mill; Fiber ethanol from BPX 
Fiber Conversion Process; Natural Gas and Grid 
Eletricity; Fiber Ethanol produced in Caro, Michigan and 
transported by rail to California (Provisional)

Michigan Corn Fiber (012) Ethanol (ETH) ETH012A01460300 27.33 ETH012A01460301 27.03 9/24/2019 None Ethanol - Cellulosic
POET BIOREFINING - 
CARO (MICHIGAN 
ETHANOL, LLC) (4781)

POET BIOREFINING - 
CARO (MICHIGAN 
ETHANOL, LLC) 
(70028)

Midwest Corn, Dry Mill; Fiber ethanol 
from BPX Fiber Conversion Process; 
Natural Gas and Grid Eletricity; Fiber 
Ethanol produced in Caro, Michigan 
and transported by rail to California 
(Provisional)

2021 AFPR Recert Complete Retired

A015003 Tier 1 3.0

Fuel Producer: POET BIOREFINING - ALEXANDRIA 
(ULTIMATE ETHANOL, LLC) (5819); Facil ity Name: 
POET BIOREFINING - ALEXANDRIA (ULTIMATE 
ETHANOL, LLC) (70298); Midwest Corn, Dry Mill; Fiber 
ethanol from BPX Fiber Conversion Process; Natural 
Gas, Biogas, and Grid Electricity; Fiber Ethanol 
produced in Alexandria, IN; Ethanol transported by rail 
to California (Provisional)

Indiana Corn Fiber (012) Ethanol (ETH) ETH012A01500300 27.72 ETH012A01500301 27.19 10/3/2019 None Ethanol - Cellulosic
POET BIOREFINING - 
ALEXANDRIA 
(ULTIMATE ETHANOL, 
LLC) (5819)

POET BIOREFINING - 
ALEXANDRIA 
(ULTIMATE 
ETHANOL, LLC) 
(70298)

Midwest Corn, Dry Mill; Fiber ethanol 
from BPX Fiber Conversion Process; 
Natural Gas, Biogas, and Grid 
Electricity; Fiber Ethanol produced in 
Alexandria, IN; Ethanol transported by 
rail to California (Provisional)

2021 AFPR Recert Complete Retired

A015103 Tier 1 3.0

Fuel Producer:  POET BIOREFINING - PORTLAND 
(PREMIER ETHANOL, LLC) 4064; Facil ity Name: POET 
BIOREFINING - PORTLAND (PREMIER ETHANOL, LLC) 
70108; Midwest Corn, Dry Mill; Fiber ethanol from BPX 
Fiber Conversion Process; Natural Gas and Grid 
Electricity; Fiber Ethanol produced in Portland, IN; 
Ethanol transported by rail to California (Provisional)

Indiana Corn Fiber (012) Ethanol (ETH) ETH012A01510300 27.69 ETH012A01510301 26.17 10/3/2019 None Ethanol - Cellulosic
 POET BIOREFINING - 
PORTLAND (PREMIER 
ETHANOL, LLC) 4064

POET BIOREFINING - 
PORTLAND 
(PREMIER ETHANOL, 
LLC) 70108

Midwest Corn, Dry Mill; Fiber ethanol 
from BPX Fiber Conversion Process; 
Natural Gas and Grid Electricity; Fiber 
Ethanol produced in Portland, IN; 
Ethanol transported by rail to 
California (Provisional)

2021 AFPR Recert Complete Retired

A015203 Tier 1 3.0

Fuel Producer: POET BIOREFINING - FOSTORIA 
(FOSTORIA ETHANOL, LLC) (7518); Facil ity Name:  
POET BIOREFINING - FOSTORIA (FOSTORIA 
ETHANOL, LLC) (70323); Midwest Corn, Dry Mill; Fiber 
ethanol from BPX Fiber Conversion Process; Natural Gas 
and Grid Electricity; Fiber Ethanol produced in Fostoria, 
OH; Ethanol transported by rail to California (Provisional)

Ohio Corn Fiber (012) Ethanol (ETH) ETH012A01520300 27.00 ETH012A01520301 25.89 10/3/2019 None Ethanol - Cellulosic
POET BIOREFINING - 
FOSTORIA (FOSTORIA 
ETHANOL, LLC) (7518)

 POET BIOREFINING  
FOSTORIA 
(FOSTORIA 
ETHANOL, LLC) 
(70323)

Midwest Corn, Dry Mill; Fiber ethanol 
from BPX Fiber Conversion Process; 
Natural Gas and Grid Electricity; Fiber 
Ethanol produced in Fostoria, OH; 
Ethanol transported by rail to 
California (Provisional)

2021 AFPR Recert Complete Retired

A019802 Tier 1 3.0

Fuel Producer: KAAPA Ethanol Holdings LLC (4805); 
Facil ity Name: KAAPA Ethanol LLC (70079); Midwest 
Corn, Dry Mill; Soliton Fiber Ethanol Conversion Process; 
Natural Gas, Grid Electricity; Fiber Ethanol produced in 
Minden Nebraska and transported by rail to California

Nebraska Corn Fiber (012) Ethanol (ETH) ETH012A01980200 23.46 ETH012A01980201 23.04 6/24/2020 None Ethanol KAAPA Ethanol 
Holdings LLC (4805)

KAAPA Ethanol LLC 
(70079)

Midwest Corn, Dry Mill; Soliton Fiber 
Ethanol Conversion Process; Natural 
Gas, Grid Electricity; Fiber Ethanol 
produced in Minden Nebraska and 
transported by rail to California

2021 AFPR Recert Complete Retired

A020904 Tier 1 3.0

Fuel Producer: Dakota Ethanol, LLC (4810); Facil ity 
Name: Dakota Ethanol, LLC (70083); Midwest Corn, Dry 
Mill;  Fiber ethanol; Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Wentworth, South Dakota; Ethanol 
transported by rail to California

South Dakota Corn Fiber (012) Ethanol (ETH) ETH012A02090400 27.48 ETH012A02090401 25.14 6/24/2020 None Ethanol - Cellulosic Dakota Ethanol, LLC 
(4810)

Dakota Ethanol, LLC 
(70083)

Midwest Corn, Dry Mill;  Fiber ethanol; 
Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Wentworth, South 
Dakota; Ethanol transported by rail to 
California

2021 AFPR Recert Complete

A021203 Tier 1 3.0

Fuel Producer: POET BIOREFINING - MACON 
(NORTHEAST MISSOURI GRAIN, LLC) (4788) ; Facil ity 
Name: POET BIOREFINING - MACON (NORTHEAST 
MISSOURI GRAIN, LLC) (70017); Midwest Corn, Dry Mill;  
Fiber ethanol produced using BPX Fiber Conversion 
Process; Natural Gas, Grid Electricity; Fiber Ethanol 
produced in Macon, MO;  Ethanol transported by rail to 
California

Missouri Corn Fiber (012) Ethanol (ETH) ETH012A02120300 26.19 ETH012A02120301 25.32 4/28/2020 None Ethanol
POET BIOREFINING - 
MACON (NORTHEAST 
MISSOURI GRAIN, LLC) 
(4788) 

POET BIOREFINING - 
MACON 
(NORTHEAST 
MISSOURI GRAIN, 
LLC) (70017)

Midwest Corn, Dry Mill;  Fiber ethanol 
produced using BPX Fiber Conversion 
Process; Natural Gas, Grid Electricity; 
Fiber Ethanol produced in Macon, MO;  
Ethanol transported by rail to 
California

2021 AFPR Recert Complete Retired

A021703 Tier 1 3.0

Fuel Producer: Hankinson Renewable Energy, LLC 
(6169); Facil ity Name: Hankinson Renewable Energy, 
LLC (70288); Midwest Corn, Dry Mill;  Fiber ethanol 
Soliton Fiber Conversion Process;  Natural Gas, Grid 
Electricity; Fiber Ethanol produced in Hankinson, North 
Dakota;  Ethanol transported by rail to California.

North Dakota Corn Fiber (012) Ethanol (ETH) ETH012A02170300 25.72 ETH012A02170301 24.41 7/27/2020 None Ethanol - Cellulosic Hankinson Renewable 
Energy, LLC (6169)

Hankinson Renewable 
Energy, LLC (70288)

Midwest Corn, Dry Mill;  Fiber ethanol 
Soliton Fiber Conversion Process;  
Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Hankinson, North 
Dakota;  Ethanol transported by rail to 
California.

2021 AFPR Recert Complete

A022404 Tier 1 3.0

Fuel Producer: LSCP, LLC (4728); Facil ity Name: LSCP, 
LLC (70015); Midwest Corn, Dry Mill; Fiber ethanol from 
Edniq Conversion Process; Natural Gas, Grid Electricity; 
Fiber Ethanol produced in Iowa; Ethanol transported by 
rail to California

Iowa Corn Fiber (012) Ethanol (ETH) ETH012A02240400 23.96 ETH012A02240402 26.00 6/24/2020 None Ethanol LSCP, LLC (4728) LSCP, LLC (70015)

Midwest Corn, Dry Mill; Fiber ethanol 
from Edniq Conversion Process; 
Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Iowa; Ethanol 
transported by rail to California

2021 AFPR Recert Complete Retired

A024503 Tier 1 3.0

Fuel Producer: POET Biorefining - Ashton (4782); 
Facil ity Name: POET BIOREFINING - ASHTON (OTTER 
CREEK ETHANOL, LLC) (70032); Midwest Corn, Dry 
Mill; Fiber ethanol from BPX Fiber Conversion Process; 
Natural Gas, Grid Electricity; Fiber Ethanol produced in 
Ashton, Iowa;  Ethanol transported by rail to California

Iowa Corn Fiber (012) Ethanol (ETH) ETH012A02450300 22.56 ETH012A02450303 24.71 12/4/2020 None Ethanol - Cellulosic POET Biorefining - 
Ashton (4782)

POET BIOREFINING - 
ASHTON (OTTER 
CREEK ETHANOL, 
LLC) (70032)

Midwest Corn, Dry Mill; Fiber ethanol 
from BPX Fiber Conversion Process; 
Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Ashton, Iowa;  
Ethanol transported by rail to 
California

2021 AFPR Recert Complete Retired

A024603 Tier 1 3.0

Fuel Producer: POET BIOREFINING - MARION (MARION 
ETHANOL, LLC) (7525) ; Facil ity Name: POET 
BIOREFINING - MARION (MARION ETHANOL, LLC) 
(70327); Midwest Corn, Dry Mill;  Fiber ethanol from BPX 
Fiber Conversion Process;  Natural Gas, Grid Electricity; 
Starch Ethanol produced in Marion, Ohio;  Ethanol 
transported by rail to California

Ohio Corn Fiber (012) Ethanol (ETH) ETH012A02460300 29.41 ETH012A02460302 28.47 12/29/2020 None Ethanol - Cellulosic
POET BIOREFINING - 
MARION (MARION 
ETHANOL, LLC) (7525) 

POET BIOREFINING - 
MARION (MARION 
ETHANOL, LLC) 
(70327)

Midwest Corn, Dry Mill;  Fiber ethanol 
from BPX Fiber Conversion Process;  
Natural Gas, Grid Electricity; Starch 
Ethanol produced in Marion, Ohio;  
Ethanol transported by rail to 
California

2021 AFPR Recert Complete Retired

A027202 Tier 1 3.0

Fuel Producer: Husker Ag LLC (5078); Facil ity Name: 
Husker Ag LLC (70151); Midwest Corn, Dry Mill;  Fiber 
ethanol produced from Edeniq Fiber Conversion Process;  
Natural Gas, Grid Electricity; Fiber Ethanol produced in 
Nebraska;  Ethanol transported by rail to California 
(Provisional)

Nebraska Corn Fiber (012) Ethanol (ETH) ETH012A02720200 26.60 ETH012A02720201 26.40 10/21/2020 None Ethanol - Cellulosic Husker Ag LLC (5078) Husker Ag LLC 
(70151)

Midwest Corn, Dry Mill;  Fiber ethanol 
produced from Edeniq Fiber 
Conversion Process;  Natural Gas, Grid 
Electricity; Fiber Ethanol produced in 
Nebraska;  Ethanol transported by rail 
to California (Provisional)

2021 AFPR Recert Complete

A030901 Tier 1 3.0

Fuel Producer: Highwater Ethanol, LLC (3303); Facil ity 
Name: Highwater Ethanol, LLC (70235); Midwest Corn, 
Dry Mill; Fiber Ethanol Production Using Soliton 
Conversion Process; Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Minnesota; Ethanol transported by 
rail to California. (Provisional)

Minnesota Corn Fiber (012) Ethanol (ETH) ETH012A03090100 24.46 ETH012A03090101 24.84 5/4/2021 None Ethanol Highwater Ethanol, LLC 
(3303)

Highwater Ethanol, 
LLC (70235)

Midwest Corn, Dry Mill; Fiber Ethanol 
Production Using Soliton Conversion 
Process; Natural Gas, Grid Electricity; 
Fiber Ethanol produced in Minnesota; 
Ethanol transported by rail to 
California. (Provisional)

2021 AFPR Recert Complete Retired

B017403 Tier 2 3.0

Fuel Producer: POET Biorefining - Big Stone (4736); 
Facil ity Name: POET Biorefining - Big Stone (70025); 
Midwest Corn, Dry Mill; Fiber ethanol from BPX Fiber 
Conversion Process; Natural Gas, Coal, Grid Electricity; 
Ethanol produced in Big Stone, South Dakota; Ethanol 
transported by rail to California.

South Dakota Corn Fiber (012) Ethanol (ETH) ETH012B01740300 29.14 ETH012B01740301 29.48 9/24/2021 Application Package Ethanol - Cellulosic POET Biorefining - Big 
Stone (4736)

POET Biorefining - 
Big Stone (70025)

Midwest Corn, Dry Mill; Fiber ethanol 
from BPX Fiber Conversion Process; 
Natural Gas, Coal, Grid Electricity; 
Ethanol produced in Big Stone, South 
Dakota; Ethanol transported by rail to 
California.

2021 AFPR Recert Complete

B019001 Tier 2 3.0

Fuel Producer: East Kansas Agri-Energy, LLC (4483); 
Facil ity Name: East Kansas Agri-Energy, LLC (83483); 
Renewable diesel produced from Disti l lers' Corn Oil in 
Kansas; natural gas, grid electricity and hydrogen; 
transport to California by rail  (Provisional)

Kansas Disti l lers' Corn Oil  (00 Renewable 
Diesel (RND) RND003B01900100 46.31 RND003B01900101 56.37 6/25/2021 Application Package Renewable Diesel East Kansas Agri-Energy, 

LLC (4483)
East Kansas Agri-
Energy, LLC (83483)

Renewable diesel produced from 
Disti l lers' Corn Oil in Kansas; natural 
gas, grid electricity and hydrogen; 
transport to California by rail  
(Provisional)

2021 AFPR Recert Complete

B019002 Tier 2 3.0

Fuel Producer: East Kansas Agri-Energy, LLC (4483); 
Facil ity Name: East Kansas Agri-Energy, LLC (83483); 
Renewable naphtha produced from Disti l lers' Corn Oil in 
Kansas; natural gas, grid electricity and hydrogen; 
transport to California by rail 

Kansas Disti l lers' Corn Oil  (00 Renewable 
Naphtha (RNT) RNT003B01900200  46.31 RNT003B01900201 56.37 6/25/2021 Application Package Renewable Naphtha East Kansas Agri-Energy, 

LLC (4483)
East Kansas Agri-
Energy, LLC (83483)

Renewable naphtha produced from 
Disti l lers' Corn Oil in Kansas; natural 
gas, grid electricity and hydrogen; 
transport to California by rail 

2021 AFPR Recert Complete

A039402 Tier 1 3.0

Fuel Producer: America Agri Products/Wheatland, LLC 
(5095); Facil ity Name: Mid America Agri 
Products/Wheatland LLC (70153); Midwest Corn, Dry 
Mill; Fiber Ethanol Production via Soliton Fiber 
Conversion Process; Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Nebraska and transported by rail to 
California. (Provisional)

Nebraska Corn Fiber (012) Ethanol (ETH) ETH012A03940200 27.87 ETH012A03940201 27.95 10/14/2021 None Ethanol
America Agri 
Products/Wheatland, 
LLC (5095)

Mid America Agri 
Products/Wheatland 
LLC (70153)

Midwest Corn, Dry Mill; Fiber Ethanol 
Production via Soliton Fiber 
Conversion Process; Natural Gas, Grid 
Electricity; Fiber Ethanol produced in 
Nebraska and transported by rail to 
California. (Provisional)

2021 AFPR Recert Complete Retired

A042302 Tier 1 3.0

Fuel Producer: Homeland Energy Solutions LLC (3220); 
Facil ity Name: Homeland Energy Solutions LLC (70188); 
Corn Kernel Fiber Ethanol produced from the EDENIQ 
process;  Natural Gas, and Grid Electricity;  Ethanol 
produced in Lawler, Iowa; and transported by rail to 
California  (Provisional)

Iowa Corn Fiber (012) Ethanol (ETH) ETH012A04230200 24.02 ETH012A04230201 24.42 10/26/2021 None Ethanol Homeland Energy 
Solutions LLC (3220)

Homeland Energy 
Solutions LLC (70188)

Corn Kernel Fiber Ethanol produced 
from the EDENIQ process;  Natural 
Gas, and Grid Electricity;  Ethanol 
produced in Lawler, Iowa; and 
transported by rail to California  
(Provisional)

2021 AFPR Recert Complete Retired

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0325_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0325_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0325_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0337_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0352_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0352_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0366_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0378_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0385_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0391_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0391_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0391_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0392_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0392_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0392_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0345_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0347_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0370_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0371_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0174_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0190_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0190_cover.pdf


B024103 Tier 2 3.0

Fuel Producer: PHILLIPS 66 COMPANY (4528); Facil ity 
Name: Phill ips 66 Rodeo (82191); Renewable diesel 
produced from Canola Oil transported by rail and ocean 
tanker to California; natural gas, steam, off gases, grid 
electricity and hydrogen; distributed in California via 
barge/ship/pipeline

California Canola Oil (006) Renewable 
Diesel (RND) RND006B02410300 51.87 RND006B02410301 52.90 12/28/2021 Application Package Renewable Diesel PHILLIPS 66 COMPANY 

(4528)
Phill ips 66 Rodeo 
(82191)

Renewable diesel produced from 
Canola Oil transported by rail and 
ocean tanker to California; natural gas, 
steam, off gases, grid electricity and 
hydrogen; distributed in California via 
barge/ship/pipeline

2021 AFPR Recert Complete

B024101 Tier 2 3.0

Fuel Producer: PHILLIPS 66 COMPANY (4528); Facil ity 
Name: Phill ips 66 Rodeo (82191); Renewable diesel 
produced from Soybean Oil transported by rail to 
California; natural gas, steam, off gases, grid electricity 
and hydrogen; distributed in California via 
barge/ship/pipeline

California Soybean Oil (005) Renewable 
Diesel (RND) RND005B02410100 54.68 RND005B02410101 55.39 12/28/2021 Application Package Renewable Diesel PHILLIPS 66 COMPANY 

(4528)
Phill ips 66 Rodeo 
(82191)

Renewable diesel produced from 
Soybean Oil transported by rail to 
California; natural gas, steam, off 
gases, grid electricity and hydrogen; 
distributed in California via 
barge/ship/pipeline

2021 AFPR Recert Complete

A043602 Tier 1 3.0

Fuel Producer: AL CORN CLEAN FUEL, LLC (4825); 
Facil ity Name: AL CORN CLEAN FUEL, LLC (70087); 
Midwest Corn, Dry Mill; Fiber Ethanol Conversion 
Process (Edeniq); Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Minnesota; Ethanol transported by 
rail to California. (Provisional)

Minnesota Corn Fiber (012) Ethanol (ETH) ETH012A04360200 24.89 ETH012A04360201 25.15 2/1/2022 None Ethanol AL CORN CLEAN FUEL, 
LLC (4825)

AL CORN CLEAN 
FUEL, LLC (70087)

Midwest Corn, Dry Mill; Fiber Ethanol 
Conversion Process (Edeniq); Natural 
Gas, Grid Electricity; Fiber Ethanol 
produced in Minnesota; Ethanol 
transported by rail to California. 
(Provisional)

2021 AFPR Recert Complete Retired

A037903 Tier 1 3.0

Fuel Producer: White Energy, Inc. (4745); Facil ity Name: 
WE Hereford, LLC (70037); Local Sorghum, Dry Mill, Wet 
DGS; Natural Gas, Grid Electricity; Starch Ethanol 
produced in Hereford, Texas; Ethanol transported by rail 
to California.

Texas Grain Sorghum (010 Ethanol (ETH) ETH010A03790300 64.00 ETH010A03790301 65.92 9/29/2021 None Ethanol White Energy, Inc. 
(4745)

WE Hereford, LLC 
(70037)

Local Sorghum, Dry Mill, Wet DGS; 
Natural Gas, Grid Electricity; Starch 
Ethanol produced in Hereford, Texas; 
Ethanol transported by rail to 
California.

2021 AFPR Recert Complete Retired

A049301 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: Valero Renewable Fuels LLC - Albert City 
(70142); Midwest Corn, Dry Mill, Dry DGS and Corn Oil 
Co-Products; Natural Gas and Electricity. Ethanol 
produced from corn in Albert City, Iowa and transported 
by Rail to California (Provisional)

Iowa Corn (009) ETH009A02540100 69.55 ETH009A04930100 73.97 1/23/2023 None Ethanol Valero Renewable Fuels 
(3201)

Valero Renewable 
Fuels LLC - Albert City 
(70142)

Midwest Corn, Dry Mill, Dry DGS and 
Corn Oil Co-Products; Natural Gas and 
Electricity. Ethanol produced from corn 
in Albert City, Iowa and transported by 
Rail to California (Provisional)

None

A049302 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201) ; Facil ity 
Name: Valero Renewable Fuels LLC - Albert City 
(70142); Midwest Corn, Dry Mill; Modified DGS, and 
Corn Oil Co-Products;  Natural Gas, Grid Electricity; 
Ethanol produced in Albert City, Iowa and transported by 
Rail to California (Provisional)

Iowa Corn (009) Ethanol (ETH) ETH009A02540200 66.07 ETH009A04930200 70.72 1/23/2023 None Ethanol Valero Renewable Fuels 
(3201) 

Valero Renewable 
Fuels LLC - Albert City 
(70142)

Midwest Corn, Dry Mill; Modified DGS, 
and Corn Oil Co-Products;  Natural 
Gas, Grid Electricity; Ethanol produced 
in Albert City, Iowa and transported by 
Rail to California (Provisional)

None

A049303 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201) ; Facil ity 
Name: Valero Renewable Fuels LLC - Albert City 
(70142); Midwest Corn, Dry Mill; Dry and Modified DGS 
Co-Products; Ethanol produced from BPX Fiber 
Conversion Process; Natural Gas, and Grid Electricity; 
Ethanol produced in Albert City, Iowa, and transpsorted 
by Rail to California (Provisional)

Iowa Corn Fiber (012) Ethanol (ETH) None None ETH012A04930300 27.65 1/23/2023 None Ethanol - Cellulosic Valero Renewable Fuels 
(3201) 

Valero Renewable 
Fuels LLC - Albert City 
(70142)

Midwest Corn, Dry Mill; Dry and 
Modified DGS Co-Products; Ethanol 
produced from BPX Fiber Conversion 
Process; Natural Gas, and Grid 
Electricity; Ethanol produced in Albert 
City, Iowa, and transpsorted by Rail to 
California (Provisional)

None

A008601 Tier 1 3.0

Fuel Producer: Bridgeport Ethanol, LLC 5934; Facil ity 
Name: Bridgeport Ethanol, LLC 70217; Midwest Corn, 
Dry Mill, Wet DGS and Corn Oil using natural gas and 
grid electricity; Corn starch ethanol produced in 
Bridgeport, Nebraska; Ethanol transported by rail to 
California 

Nebraska Corn (009) Ethanol (ETH) ETH009A00860100 62.37 ETH009A00860101 63.00 4/16/2019 None Ethanol Bridgeport Ethanol, LLC 
5934

Bridgeport Ethanol, 
LLC 70217

Midwest Corn, Dry Mill, Wet DGS and 
Corn Oil using natural gas and grid 
electricity; Corn starch ethanol 
produced in Bridgeport, Nebraska; 
Ethanol transported by rail to 
California 

2021 AFPR Recert Complete Retired

A021201 Tier 1 3.0

Fuel Producer: POET BIOREFINING - MACON 
(NORTHEAST MISSOURI GRAIN, LLC) (4788); Facil ity 
Name: POET BIOREFINING - MACON (NORTHEAST 
MISSOURI GRAIN, LLC) (70017); Midwest Corn, Dry Mill; 
Dry DGS, Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Macon, MO;  
Ethanol transported by rail to California

Missouri Corn (009) Ethanol (ETH) ETH009A02120100 75.09 ETH009A02120102 75.47 4/28/2020 None Ethanol
POET BIOREFINING - 
MACON (NORTHEAST 
MISSOURI GRAIN, LLC) 
(4788)

POET BIOREFINING - 
MACON 
(NORTHEAST 
MISSOURI GRAIN, 
LLC) (70017)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Macon, MO;  Ethanol transported by 
rail to California

2021 AFPR Recert Complete Retired

A031201 Tier 1 3.0

Fuel Producer: Canary Renewables Corp. (C1201); 
Facil ity Name: Canary Renewables Corp. Port of 
Stockton (82728); Midwest Soybean Oil transported by 
truck and rail to Biodiesel plant in Stockton, California 
for biodiesel production

California Soybean Oil (005) Biodiesel (BIO) BIO005A03120100 57.16 BIO005A03120101 63.92 3/23/2021 None Biodiesel Canary Renewables 
Corp. (C1201)

Canary Renewables 
Corp. Port of Stockton 
(82728)

Midwest Soybean Oil transported by 
truck and rail to Biodiesel plant in 
Stockton, California for biodiesel 
production

2021 AFPR Recert Complete Retired

A031202 Tier 1 3.0

Fuel Producer: Canary Renewables Corp. (C1201); 
Facil ity Name: Canary Renewables Corp. Port of 
Stockton (82728); Canola Oil transported by truck and 
rail to Biodiesel plant in Stockton, California for 
biodiesel production

California Canola Oil (006) Biodiesel (BIO) BIO006A03120200 51.65 BIO006A03120201 59.19 3/23/2021 None Biodiesel Canary Renewables 
Corp. (C1201)

Canary Renewables 
Corp. Port of Stockton 
(82728)

Canola Oil transported by truck and rail 
to Biodiesel plant in Stockton, 
California for biodiesel production

2021 AFPR Recert Complete Retired

A031204 Tier 1 3.0

Fuel Producer: Canary Renewables Corp. (C1201); 
Facil ity Name: Canary Renewables Corp. Port of 
Stockton (82728); US sourced Rendered Animal Fat Oil 
transported by rail to Biodiesel plant in Stockton, 
California, for biodiesel production.

California w (animal and poultry f Biodiesel (BIO) BIO002A03120400 31.28 BIO002A03120401 38.49 3/23/2021 None Biodiesel Canary Renewables 
Corp. (C1201)

Canary Renewables 
Corp. Port of Stockton 
(82728)

US sourced Rendered Animal Fat Oil 
transported by rail to Biodiesel plant in 
Stockton, California, for biodiesel 
production.

2021 AFPR Recert Complete Retired

A031205 Tier 1 3.0

Fuel Producer: Canary Renewables Corp. (C1201); 
Facil ity Name: Canary Renewables Corp. Port of 
Stockton (82728); CA sourced Rendered Animal and 
Poultry Fat Oil transported by truck to Biodiesel plant in 
Stockton, California, for biodiesel production

California w (animal and poultry f Biodiesel (BIO) BIO002A03120500 32.45 BIO002A03120501 39.35 3/23/2021 None Biodiesel Canary Renewables 
Corp. (C1201)

Canary Renewables 
Corp. Port of Stockton 
(82728)

CA sourced Rendered Animal and 
Poultry Fat Oil transported by truck to 
Biodiesel plant in Stockton, California, 
for biodiesel production

2021 AFPR Recert Complete Retired

A031206 Tier 1 3.0

Fuel Producer: Canary Renewables Corp. (C1201); 
Facil ity Name: Canary Renewables Corp. Port of 
Stockton (82728); US sourced Used Cooking Oil 
transported by truck to Biodiesel plant in Stockton, 
California, for biodiesel production

California oking Oil/Waste Oil (U Biodiesel (BIO) BIO001A03120600 21.27 BIO001A03120601 26.60 3/23/2021 None Biodiesel Canary Renewables 
Corp. (C1201)

Canary Renewables 
Corp. Port of Stockton 
(82728)

US sourced Used Cooking Oil 
transported by truck to Biodiesel plant 
in Stockton, California, for biodiesel 
production

2021 AFPR Recert Complete Retired

A034801 Tier 1 3.0

Fuel Producer: Delek Renewables, LLC (5998); Facil ity 
Name: Delek Renewables Cleburne Biodiesel Plant 
(81398); U.S Sourced Rendered Animal Fat Oil 
transported by truck to Biodiesel plant in Texas; Natural 
Gas and Grid Eletricity; Biodiesel transported to 
California By Rail (Provisional)

Texas w (animal and poultry f Biodiesel (BIO) BIO002A03480100 30.80 BIO002A03480101 31.95 7/28/2021 None Biodiesel Delek Renewables, LLC 
(5998)

Delek Renewables 
Cleburne Biodiesel 
Plant (81398)

U.S Sourced Rendered Animal Fat Oil
transported by truck to Biodiesel plant 
in Texas; Natural Gas and Grid 
Eletricity; Biodiesel transported to 
California By Rail (Provisional)

2021 AFPR Recert Complete Retired

A042602 Tier 1 3.0

Fuel Producer: Western Iowa Energy (4670); Facil ity 
Name: Western Iowa Energy (82630); Biodiesel 
produced from US sourced Soy Oil; finished fuel 
transported by rail to California for use as a 
transportation fuel.

Iowa Soybean Oil (005) Biodiesel (BIO) BIO005A04260200 55.05 BIO005A04260201 54.75 12/22/2021 None Biodiesel Western Iowa Energy 
(4670)

Western Iowa Energy 
(82630)

Biodiesel produced from US sourced 
Soy Oil; finished fuel transported by 
rail to California for use as a 
transportation fuel.

2021 AFPR Recert Complete

A042601 Tier 1 3.0

Fuel Producer: Western Iowa Energy (4670); Facil ity 
Name: Western Iowa Energy (82630); Biodiesel 
produced from US sourced tallow; finished fuel 
transported to California by rail for use as a 
transportation fuel. 

Iowa w (animal and poultry f Biodiesel (BIO) BIO002A04260100 29.23 BIO002A04260101 29.39 12/22/2021 None Biodiesel Western Iowa Energy 
(4670)

Western Iowa Energy 
(82630)

Biodiesel produced from US sourced 
tallow; finished fuel transported to 
California by rail for use as a 
transportation fuel. 

2021 AFPR Recert Complete

A043901 Tier 1 3.0

Fuel Producer: WM Renewable Energy, LLC (W978); 
Facil ity Name: Skyline RNG Facility (F00217); 
Biomethane from Landfil l at Ferris, Texas upgrading at 
Waste Management, pipelined to California for 
compression to CNG (Provisional)

Texas Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
None None CNG025A04390100 53.17 2/22/2022 None Bio-CNG WM Renewable Energy, 

LLC (W978)
Skyline RNG Facility 
(F00217)

Biomethane from Landfil l at Ferris, 
Texas upgrading at Waste 
Management, pipelined to California 
for compression to CNG (Provisional)

None

A043902 Tier 1 3.0

Fuel Producer: WM Renewable Energy, LLC (W978); 
Facil ity Name: Skyline RNG Facility (F00217); 
Biomethane from Landfil l at Ferris, Texas, pipelined to 
Applied LNG in Needles - California for l iquefaction to 
LNG; trucked to California LNG stations (Provisional)

Texas Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

None None LNG025A04390200 68.92 2/22/2022 None Bio-LNG WM Renewable Energy, 
LLC (W978)

Skyline RNG Facility 
(F00217)

Biomethane from Landfil l at Ferris, 
Texas, pipelined to Applied LNG in 
Needles - California for l iquefaction to 
LNG; trucked to California LNG stations 
(Provisional)

None

A043903 Tier 1 3.0

Fuel Producer: WM Renewable Energy, LLC (W978); 
Facil ity Name: Skyline RNG Facility (F00217); 
Biomethane from Landfil l at Ferris, Texas, pipelined to 
Applied LNG in Needles - California for l iquefaction to 
LNG; trucked to California; regasified, and compressed to 
L-CNG (Provisional)

Texas Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

None None LCN025A04390300 72.00 2/22/2022 None Bio-CNG WM Renewable Energy, 
LLC (W978)

Skyline RNG Facility 
(F00217)

Biomethane from Landfil l at Ferris, 
Texas, pipelined to Applied LNG in 
Needles - California for l iquefaction to 
LNG; trucked to California; regasified, 
and compressed to L-CNG (Provisional)

None

B026701 Tier 2 3.0

Fuel Producer: Crimson Renewable Energy LLC (4814); 
Facil ity Name: Crimson Renewable Energy Bakersfield 
Biodiesel Plant (80174); Corn Oil transported by truck 
and rail to Biodiesel plant in Bakersfield, California; 
Natural Gas and Grid Electricity; Composite Biodiesel 
produced by conventional and RepCat process.  In-state 
fuel distribution by truck. (Provisional)

California Disti l lers' Corn Oil  (00 Biodiesel (BIO) BIO003B02670100 28.67 BIO003B02670101 28.80 3/29/2022 Application Package Biodiesel Crimson Renewable 
Energy LLC (4814)

Crimson Renewable 
Energy Bakersfield 
Biodiesel Plant 
(80174)

Corn Oil transported by truck and rail to 
Biodiesel plant in Bakersfield, 
California; Natural Gas and Grid 
Electricity; Composite Biodiesel 
produced by conventional and RepCat 
process.  In-state fuel distribution by 
truck. (Provisional)

2021 AFPR Recert Complete Retired

B026702 Tier 2 3.0

Fuel Producer: Crimson Renewable Energy LLC (4814); 
Facil ity Name: Crimson Renewable Energy Bakersfield 
Biodiesel Plant (80174); North American sourced Animal 
Fat transported by truck and rail to Biodiesel plant in 
Bakersfield, California; Natural Gas and Grid Electricity; 
Composite Biodiesel produced by conventional and 
RepCat process.  In-state fuel distribution by truck. 
(Provisional)

California w (animal and poultry f Biodiesel (BIO) BIO002B02670200 32.53 BIO002B02670201 32.73 3/29/2022 Application Package Biodiesel Crimson Renewable 
Energy LLC (4814)

Crimson Renewable 
Energy Bakersfield 
Biodiesel Plant 
(80174)

North American sourced Animal Fat 
transported by truck and rail to 
Biodiesel plant in Bakersfield, 
California; Natural Gas and Grid 
Electricity; Composite Biodiesel 
produced by conventional and RepCat 
process.  In-state fuel distribution by 
truck. (Provisional)

2021 AFPR Recert Complete Retired

A012001 Tier 1 3.0

Fuel Producer: Siouxland Energy Cooperative (4060); 
Facil ity Name: Siouxland Energy Cooperative (70112); 
Midwest Corn, Dry Mill; Wet DGS, Corn oil and Syrup; 
Natural Gas and Grid Electricity; Starch Ethanol 
produced in Sioux Center, Iowa;  Ethanol transported by 
rail to California (Provisional)

Iowa Corn (009) Ethanol (ETH) ETH009A01200101 65.30 ETH009A01200102 64.69 9/5/2019 None Ethanol Siouxland Energy 
Cooperative (4060)

Siouxland Energy 
Cooperative (70112)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Sioux Center, Iowa;  Ethanol 
transported by rail to California 
(Provisional)

2021 AFPR Recert Complete Retired

A012901 Tier 1 3.0

Fuel Producer: POET BIOREFINING - LEIPSIC (SUMMIT 
ETHANOL, LLC) (5728); Facil ity Name: POET 
BIOREFINING - LEIPSIC (SUMMIT ETHANOL, LLC) 
(70265); Midwest Corn, Dry Mill; Dry DGS, Corn oil and 
Syrup;  Natural Gas and Grid Electricity; Starch Ethanol 
produced in Leipsic, Ohio; Ethanol transported by rail to 
California  (Provisional)

Ohio Corn (009) Ethanol (ETH) ETH009A01290100 74.62 ETH009A01290101 73.48 9/24/2019 None Ethanol
POET BIOREFINING - 
LEIPSIC (SUMMIT 
ETHANOL, LLC) (5728)

POET BIOREFINING - 
LEIPSIC (SUMMIT 
ETHANOL, LLC) 
(70265)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup;  Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Leipsic, Ohio; Ethanol transported by 
rail to California  (Provisional)

2021 AFPR Recert Complete Retired

A012902 Tier 1 3.0

Fuel Producer: POET BIOREFINING - LEIPSIC (SUMMIT 
ETHANOL, LLC) (5728); Facil ity Name: POET 
BIOREFINING - LEIPSIC (SUMMIT ETHANOL, LLC) 
(70265); Midwest Corn, Dry Mill; Wet DGS, Corn oil and 
Syrup; Natural Gas and Grid Electricity; Starch Ethanol 
produced in Leipsic, Ohio;  Ethanol transported by rail to 
California  (Provisional)

Ohio Corn (009) Ethanol (ETH) ETH009A01290200 67.54 ETH009A01290201 66.73 9/24/2019 None Ethanol
POET BIOREFINING - 
LEIPSIC (SUMMIT 
ETHANOL, LLC) (5728)

POET BIOREFINING - 
LEIPSIC (SUMMIT 
ETHANOL, LLC) 
(70265)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Leipsic, Ohio;  Ethanol transported by 
rail to California  (Provisional)

2021 AFPR Recert Complete Retired

A013001 Tier 1 3.0

Fuel Producer: POET BIOREFINING - N MANCHESTER 
(N MANCHESTER ETHANOL, LLC) (7513); Facil ity 
Name: POET BIOREFINING - N MANCHESTER (N 
MANCHESTER ETHANOL, LLC) (70322); Midwest Corn, 
Dry Mill; Dry DGS, Corn oil and Syrup; Natural Gas and 
Grid Electricity; Starch Ethanol produced in North 
Manchester, Indianna; Ethanol transported by rail to 
California  (Provisional)

Indiana Corn (009) Ethanol (ETH) ETH009A01300100 74.35 ETH009A01300101 72.10 9/24/2019 None Ethanol
POET BIOREFINING - N 
MANCHESTER (N 
MANCHESTER 
ETHANOL, LLC) (7513)

POET BIOREFINING - 
N MANCHESTER (N 
MANCHESTER 
ETHANOL, LLC) 
(70322)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
North Manchester, Indianna; Ethanol 
transported by rail to California  
(Provisional)

2021 AFPR Recert Complete Retired

A049101 Tier 1 3.0

Fuel Producer: REG Grays Harbor, LLC (6326); Facil ity 
Name: REG Grays Harbor, LLC (82954); North American 
Sourced Canola Oil transported by truck, rail, and ocean 
tanker to Biodiesel plant in Hoquiam, WA; Natural Gas 
and Grid Electricity; Biodiesel transported by truck and 
rail to California

Washington Canola Oil (006) Biodiesel (BIO) BDCA204 52.87 BIO006A04910100 49.00 2/13/2023 None Biodiesel REG Grays Harbor, LLC 
(6326)

REG Grays Harbor, 
LLC (82954)

North American Sourced Canola Oil 
transported by truck, rail, and ocean 
tanker to Biodiesel plant in Hoquiam, 
WA; Natural Gas and Grid Electricity; 
Biodiesel transported by truck and rail 
to California

None

A049102 Tier 1 3.0

Fuel Producer: REG Grays Harbor, LLC (6326); Facil ity 
Name: REG Grays Harbor, LLC (82954); North American 
Sourced Soybean Oil transported by rail to Biodiesel 
plant in Hoquiam, WA; Natural Gas and Grid Electricity; 
Biodiesel transported by truck and rail to California

Washington Soybean Oil (005) Biodiesel (BIO) None None BIO005A04910200 55.00 2/13/2023 None Biodiesel REG Grays Harbor, LLC 
(6326)

REG Grays Harbor, 
LLC (82954)

North American Sourced Soybean Oil 
transported by rail to Biodiesel plant in 
Hoquiam, WA; Natural Gas and Grid 
Electricity; Biodiesel transported by 
truck and rail to California

None

A049501 Tier 1 3.0

Fuel Producer: RING-NECK ENERGY & FEED, LLC 
(6274); Facil ity Name: RING-NECK ENERGY & FEED, 
LLC (70361); Midwest Corn, Dry Mill; Dry DGS, Corn oil 
and Syrup;  Natural Gas, Grid Electricity; Starch Ethanol 
produced in South Dakota ;  Ethanol transported by rail 
to California.         (Provisional)

South Dakota Corn (009) Ethanol (ETH) None None ETH009A04950100 73.15 2/14/2023 None Ethanol RING-NECK ENERGY & 
FEED, LLC (6274)

RING-NECK ENERGY 
& FEED, LLC (70361)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
South Dakota ;  Ethanol transported by 
rail to California.         (Provisional)

None

A049502 Tier 1 3.0

Fuel Producer: RING-NECK ENERGY & FEED, LLC 
(6274) ; Facil ity Name: RING-NECK ENERGY & FEED, 
LLC (70361); Midwest Corn, Dry Mill; Wet DGS, Corn oil 
and Syrup;  Natural Gas, Grid Electricity; Starch Ethanol 
produced in South Dakota;  Ethanol transported by rail to 
California.         (Provisional)

South Dakota Corn (009) Ethanol (ETH) None None ETH009A04950200 65.12 2/14/2023 None Ethanol RING-NECK ENERGY & 
FEED, LLC (6274) 

RING-NECK ENERGY 
& FEED, LLC (70361)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
South Dakota;  Ethanol transported by 
rail to California.         (Provisional)

None

A049503 Tier 1 3.0

Fuel Producer: RING-NECK ENERGY & FEED, LLC 
(6274); Facil ity Name: RING-NECK ENERGY & FEED, 
LLC (70361); Midwest Corn, Dry Mill; Fiber ethanol; 
Natural Gas, Grid Electricity; Fiber Ethanol produced in 
South Dakota;  Ethanol transported by rail to California.         
(Provisional)

South Dakota Corn Fiber (012) Ethanol (ETH) None None ETH012A04950300 26.69 2/14/2023 None Ethanol - Cellulosic RING-NECK ENERGY & 
FEED, LLC (6274)

RING-NECK ENERGY 
& FEED, LLC (70361)

Midwest Corn, Dry Mill; Fiber ethanol; 
Natural Gas, Grid Electricity; Fiber 
Ethanol produced in South Dakota;  
Ethanol transported by rail to 
California.         (Provisional)

None

A049505 Tier 1 3.0

Fuel Producer: RING-NECK ENERGY & FEED, LLC 
(6274); Facil ity Name: RING-NECK ENERGY & FEED, 
LLC (70361); Midwest Grain Sorghum, Dry Mill; Dry 
DGS, Corn oil and Syrup;  Natural Gas, Grid Electricity; 
Starch Ethanol produced in South Dakota;  Ethanol 
transported by rail to California.         (Provisional)

South Dakota Grain Sorghum (010 Ethanol (ETH) None None ETH010A04950500 77.07 2/14/2023 None Ethanol RING-NECK ENERGY & 
FEED, LLC (6274)

RING-NECK ENERGY 
& FEED, LLC (70361)

Midwest Grain Sorghum, Dry Mill; Dry 
DGS, Corn oil and Syrup;  Natural Gas, 
Grid Electricity; Starch Ethanol 
produced in South Dakota;  Ethanol 
transported by rail to California.         
(Provisional)

None

A049506 Tier 1 3.0

Fuel Producer: RING-NECK ENERGY & FEED, LLC 
(6274); Facil ity Name: RING-NECK ENERGY & FEED, 
LLC (70361); Midwest Grain Sorghum, Dry Mill; Wet 
DGS, Corn oil and Syrup;  Natural Gas, Grid Electricity; 
Starch Ethanol produced in South Dakota;  Ethanol 
transported by rail to California.         (Provisional)

South Dakota Grain Sorghum (010 Ethanol (ETH) None None ETH010A04950600 69.04 2/14/2023 None Ethanol RING-NECK ENERGY & 
FEED, LLC (6274)

RING-NECK ENERGY 
& FEED, LLC (70361)

Midwest Grain Sorghum, Dry Mill; Wet 
DGS, Corn oil and Syrup;  Natural Gas, 
Grid Electricity; Starch Ethanol 
produced in South Dakota;  Ethanol 
transported by rail to California.         
(Provisional)

None

A050601 Tier 1 3.0

Fuel Producer: River Birch, LLC (C1065); Facil ity Name: 
River Birch Landfil l (F00278); Biomethane from River 
Birch Landfil l in Avondale, LA; upgrading at River Birch 
LLC and pipelined to Topock Arizona for l iquefaction to 
LNG; trucked to California LNG stations

Louisiana Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

None None LNG025A05060100 59.61 2/17/2023 None Bio-LNG River Birch, LLC (C1065) River Birch Landfil l 
(F00278)

Biomethane from River Birch Landfil l 
in Avondale, LA; upgrading at River 
Birch LLC and pipelined to Topock 
Arizona for l iquefaction to LNG; 
trucked to California LNG stations

None

A050602 Tier 1 3.0

Fuel Producer: River Birch, LLC (C1065); Facil ity Name: 
River Birch Landfil l (F00278); Biomethane from River 
Birch Landfil l in Avondale, LA; upgrading at River Birch 
LLC and pipelined to Topock Arizona for l iquefaction to 
LNG; trucked to California; regasified, and compressed to 
L-CNG

Louisiana Landfil l Gas (025)
Liquefied 

Compressed 
Natural Gas 

(LCN)

None None LCN025A05060200 62.70 2/17/2023 None Bio-LNG River Birch, LLC (C1065) River Birch Landfil l 
(F00278)

Biomethane from River Birch Landfil l 
in Avondale, LA; upgrading at River 
Birch LLC and pipelined to Topock 
Arizona for l iquefaction to LNG; 
trucked to California; regasified, and 
compressed to L-CNG

None

A050702 Tier 1 3.0

Fuel Producer: EBI ENERGIE INC. (6459); Facil ity 
Name: SAINT-THOMAS BIOMETHANE PLANT (71254); 
Biomethane from Landfil l in Saint-Thomas, Quebec; 
upgraded at EBI Energie Inc in Quebec, Canada and 
pipelined to Topock Arizona for l iquefaction to LNG; 
trucked to California LNG stations

Canada Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

None None LNG025A05070200 51.26 2/24/2023 None Bio-LNG EBI ENERGIE INC. 
(6459)

SAINT-THOMAS 
BIOMETHANE 
PLANT (71254)

Biomethane from Landfil l in Saint-
Thomas, Quebec; upgraded at EBI 
Energie Inc in Quebec, Canada and 
pipelined to Topock Arizona for 
l iquefaction to LNG; trucked to 
California LNG stations

None

A050703 Tier 1 3.0

Fuel Producer: EBI ENERGIE INC. (6459); Facil ity 
Name: SAINT-THOMAS BIOMETHANE PLANT (71254); 
Biomethane from Landfil l in Saint-Thomas, Quebec; 
upgraded at EBI Energie Inc in Quebec, Canada and 
pipelined to Topock Arizona for l iquefaction to LNG; 
trucked to California; regasified, and compressed to L-
CNG

Canada Landfil l Gas (025)
Liquefied 

Compressed 
Natural Gas 

(LCN)

None None LCN025A05070300 54.35 2/24/2023 None Bio-LNG EBI ENERGIE INC. 
(6459)

SAINT-THOMAS 
BIOMETHANE 
PLANT (71254)

Biomethane from Landfil l in Saint-
Thomas, Quebec; upgraded at EBI 
Energie Inc in Quebec, Canada and 
pipelined to Topock Arizona for 
l iquefaction to LNG; trucked to 
California; regasified, and compressed 
to L-CNG

None

A027201 Tier 1 3.0

Fuel Producer: Husker Ag LLC (5078); Facil ity Name: 
Husker Ag LLC (70151); Midwest Corn, Dry Mill; Dry DGS 
and Modified DGS, Corn oil;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in Nebraska ;  
Ethanol transported by rail to California , Composite CI.

Nebraska Corn (009) Ethanol (ETH) ETH009A02720100 65.63 ETH009A02720101 65.00 10/21/2020 None Ethanol Husker Ag LLC (5078) Husker Ag LLC 
(70151)

Midwest Corn, Dry Mill; Dry DGS and 
Modified DGS, Corn oil;  Natural Gas, 
Grid Electricity; Starch Ethanol 
produced in Nebraska ;  Ethanol 
transported by rail to California , 
Composite CI.

2021 AFPR Recert Complete

B001801 Tier 2 3.0

Fuel Producer: BP Products North America, Inc (4320); 
Facil ity Name: Cherry Point Refinery (83736); U.S. and 
Canadian sourced Rendered Animal Fat Oil transported 
by truck; Grid Electricity, Steam, and Hydrogen; 
Renewable Diesel produced from co-processing with 
petroleum feedstock in a hydrotreater in Blaine, 
Washington; transported by ocean tanker to CA

Washington w (animal and poultry f Renewable 
Diesel (RND) RND002B00180100 26.92 RND002B00180102 35.02 12/6/2019 None Renewable Diesel BP Products North 

America, Inc (4320)
Cherry Point Refinery 
(83736)

U.S. and Canadian sourced Rendered 
Animal Fat Oil transported by truck; 
Grid Electricity, Steam, and Hydrogen; 
Renewable Diesel produced from co-
processing with petroleum feedstock in 
a hydrotreater in Blaine, Washington; 
transported by ocean tanker to CA

2021 AFPR Recert Complete

A010002 Tier 1 3.0

Fuel Producer: The Andersons, Inc (5872); Facil ity 
Name: The Andersons Denison Ethanol (70135); 
Midwest Corn, Dry Mill, Dry and Modified DGS; Corn Oil 
and Syrup using natural gas and grid electricity; Corn 
starch Ethanol is produced in Denison, Iowa; Ethanol is 
transported by rail to California

Iowa Corn (009) Ethanol (ETH) ETH009A01000200 67.48 ETH009A01000201 67.11 6/7/2019 None Ethanol The Andersons, Inc 
(5872)

The Andersons 
Denison Ethanol 
(70135)

Midwest Corn, Dry Mill, Dry and 
Modified DGS; Corn Oil and Syrup 
using natural gas and grid electricity; 
Corn starch Ethanol is produced in 
Denison, Iowa; Ethanol is transported 
by rail to California

2021 AFPR Recert Complete Retired

A011501 Tier 1 3.0

Fuel Producer: Anew RNG, LLC (5877); Facil ity Name: 
Ameresco San Antonio Biogas (71204); Biomethane 
generated at the SAWS Dos Rios Water Recycling 
Center; upgraded to pipeline-quality biomethane in San 
Antonio, Texas; Delivered via pipeline to California; 
Dispensed as CNG fuel

Texas Wastewater Sludge (03
Compressed 
Natural Gas 

(CNG)
CNG030A01150100 37.33 CNG030A01150101 36.77 12/19/2019 None Bio-CNG Anew RNG, LLC (5877)

Ameresco San 
Antonio Biogas 
(71204)

Biomethane generated at the SAWS 
Dos Rios Water Recycling Center; 
upgraded to pipeline-quality 
biomethane in San Antonio, Texas; 
Delivered via pipeline to California; 
Dispensed as CNG fuel

2021 AFPR Recert Complete Retired

A013002 Tier 1 3.0

Fuel Producer: POET BIOREFINING - N MANCHESTER 
(N MANCHESTER ETHANOL, LLC) (7513); Facil ity 
Name: POET BIOREFINING - N MANCHESTER (N 
MANCHESTER ETHANOL, LLC) (70322); Midwest Corn, 
Dry Mill; Wet DGS, Corn oil and Syrup; Natural Gas and 
Grid Electricity; Starch Ethanol produced in North 
Manchester, Indiana; Ethanol transported by rail to 
California 

Indiana Corn (009) Ethanol (ETH) ETH009A01300200 67.34 ETH009A01300201 65.09 9/24/2019 None Ethanol
POET BIOREFINING - N 
MANCHESTER (N 
MANCHESTER 
ETHANOL, LLC) (7513)

POET BIOREFINING - 
N MANCHESTER (N 
MANCHESTER 
ETHANOL, LLC) 
(70322)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
North Manchester, Indiana; Ethanol 
transported by rail to California 

2021 AFPR Recert Complete Retired

A013901 Tier 1 3.0

Fuel Producer: Midwest Renewable Energy (5214); 
Facil ity Name: Midwest Renewable Energy (70160); 
Midwest Corn, Dry Mill, Wet DGS, Corn Oil and Syrup; 
Natural Gas and Grid Electricity; Starch Ethanol 
produced in Sutherland, Nebraska; Ethanol transported 
by rail to California

Nebraska Corn (009) Ethanol (ETH) ETH009A01390100 62.81 ETH009A01390102 65.76 9/9/2019 None Ethanol Midwest Renewable 
Energy (5214)

Midwest Renewable 
Energy (70160)

Midwest Corn, Dry Mill, Wet DGS, Corn 
Oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Sutherland, Nebraska; Ethanol 
transported by rail to California

2021 AFPR Recert Complete Retired

A014501 Tier 1 3.0

Fuel Producer: Redfield Energy, LLC (4061); Facil ity 
Name: Redfield Energy, LLC (70111); Midwest Corn, Dry 
Mill; Dry DGS and Modified DGS, Corn oil and Syrup; 
Natural Gas and Grid Electricity; Starch Ethanol 
produced in Redfield, South Dakota; Ethanol transported 
by rail to California

South Dakota Corn (009) Ethanol (ETH) ETH009A01450100 69.60 ETH009A01450102 68.61 8/6/2019 None Ethanol Redfield Energy, LLC 
(4061)

Redfield Energy, LLC 
(70111)

Midwest Corn, Dry Mill; Dry DGS and 
Modified DGS, Corn oil and Syrup; 
Natural Gas and Grid Electricity; Starch 
Ethanol produced in Redfield, South 
Dakota; Ethanol transported by rail to 
California

2021 AFPR Recert Complete Retired

A014601 Tier 1 3.0

Fuel Producer: POET BIOREFINING - CARO (MICHIGAN 
ETHANOL, LLC) (4781); Facil ity Name: POET 
BIOREFINING - CARO (MICHIGAN ETHANOL, LLC) 
(70028); Midwest Corn, Dry Mill; Dry DGS, Corn oil and 
Syrup; Natural Gas and Grid Electricity; Starch Ethanol 
produced in Caro, Michigan and transported by rail to 
California

Michigan Corn (009) Ethanol (ETH) ETH009A01460100 72.59 ETH009A01460101 72.29 9/24/2019 None Ethanol
POET BIOREFINING - 
CARO (MICHIGAN 
ETHANOL, LLC) (4781)

POET BIOREFINING - 
CARO (MICHIGAN 
ETHANOL, LLC) 
(70028)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Caro, Michigan and transported by rail 
to California

2021 AFPR Recert Complete Retired

A014602 Tier 1 3.0

Fuel Producer: Fuel Producer: POET BIOREFINING - 
CARO (MICHIGAN ETHANOL, LLC) (4781); Facil ity 
Name: POET BIOREFINING - CARO (MICHIGAN 
ETHANOL, LLC) (70028); Midwest Corn, Dry Mill; Wet 
DGS, Corn oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in Caro, Michigan  
and transported by rail to California

Michigan Corn (009) Ethanol (ETH) ETH009A01460200 67.10 ETH009A01460201 66.61 9/24/2019 None Ethanol
POET BIOREFINING - 
CARO (MICHIGAN 
ETHANOL, LLC) (4781)

POET BIOREFINING - 
CARO (MICHIGAN 
ETHANOL, LLC) 
(70028)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Caro, Michigan  and transported by rail 
to California

2021 AFPR Recert Complete Retired

A015001 Tier 1 3.0

Fuel Producer: POET BIOREFINING - ALEXANDRIA 
(ULTIMATE ETHANOL, LLC) (5819); Facil ity Name: 
POET BIOREFINING - ALEXANDRIA (ULTIMATE 
ETHANOL, LLC) (70298); Midwest Corn, Dry Mill; Dry 
DGS, Corn oil and Syrup; Natural Gas, Biogas, and Grid 
Electricity; Starch Ethanol produced in Alexandria, IN; 
Ethanol transported by rail to California

Indiana Corn (009) Ethanol (ETH) ETH009A01500100 74.83 ETH009A01500101 74.03 10/3/2019 None Ethanol
POET BIOREFINING - 
ALEXANDRIA 
(ULTIMATE ETHANOL, 
LLC) (5819)

POET BIOREFINING - 
ALEXANDRIA 
(ULTIMATE 
ETHANOL, LLC) 
(70298)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas, Biogas, 
and Grid Electricity; Starch Ethanol 
produced in Alexandria, IN; Ethanol 
transported by rail to California

2021 AFPR Recert Complete Retired

A015002 Tier 1 3.0

Fuel Producer: POET BIOREFINING - ALEXANDRIA 
(ULTIMATE ETHANOL, LLC) (5819) ; Facil ity Name: 
POET BIOREFINING - ALEXANDRIA (ULTIMATE 
ETHANOL, LLC) (70298); Midwest Corn, Dry Mill; Wet 
DGS, Corn oil and Syrup; Natural Gas, Biogas, and Grid 
Electricity; Starch Ethanol produced in Alexandria, IN; 
Ethanol transported by rail to California

Indiana Corn (009) Ethanol (ETH) ETH009A01500200 68.05 ETH009A01500201 67.28 10/14/2019 None Ethanol
POET BIOREFINING - 
ALEXANDRIA 
(ULTIMATE ETHANOL, 
LLC) (5819) 

POET BIOREFINING - 
ALEXANDRIA 
(ULTIMATE 
ETHANOL, LLC) 
(70298)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas, Biogas, 
and Grid Electricity; Starch Ethanol 
produced in Alexandria, IN; Ethanol 
transported by rail to California

2021 AFPR Recert Complete Retired

A015101 Tier 1 3.0

Fuel Producer: POET BIOREFINING - PORTLAND 
(PREMIER ETHANOL, LLC) (4064); Facil ity Name:  
POET BIOREFINING - PORTLAND (PREMIER 
ETHANOL, LLC) (70108); Midwest Corn, Dry Mill; Dry 
DGS, Corn oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in Portland, IN then 
transported by rail to California

Indiana Corn (009) Ethanol (ETH) ETH009A01510100 74.44 ETH009A01510101 73.56 10/3/2019 None Ethanol
POET BIOREFINING - 
PORTLAND (PREMIER 
ETHANOL, LLC) (4064)

 POET BIOREFINING  
PORTLAND 
(PREMIER ETHANOL, 
LLC) (70108)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Portland, IN then transported by rail to 
California

2021 AFPR Recert Complete Retired

A015201 Tier 1 3.0

Fuel Producer: POET BIOREFINING - FOSTORIA 
(FOSTORIA ETHANOL, LLC) (7518); Facil ity Name: 
POET BIOREFINING - FOSTORIA (FOSTORIA 
ETHANOL, LLC) (70323); Midwest Corn, Dry Mill; Dry 
DGS, Corn oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in Fostoria, OH;  
Ethanol transported by rail to California

Ohio Corn (009) Ethanol (ETH) ETH009A01520100 74.15 ETH009A01520101 72.75 10/3/2019 None Ethanol
POET BIOREFINING - 
FOSTORIA (FOSTORIA 
ETHANOL, LLC) (7518)

POET BIOREFINING - 
FOSTORIA 
(FOSTORIA 
ETHANOL, LLC) 
(70323)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Fostoria, OH;  Ethanol transported by 
rail to California

2021 AFPR Recert Complete Retired

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0241_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0241_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0267_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0267_cover.pdf


A015202 Tier 1 3.0

Fuel Producer: POET BIOREFINING - FOSTORIA 
(FOSTORIA ETHANOL, LLC) (7518); Facil ity Name: 
POET BIOREFINING - FOSTORIA (FOSTORIA 
ETHANOL, LLC) (70323); Midwest Corn, Dry Mill; Wet 
DGS, Corn oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in Fostoria, OH;  
Ethanol transported by rail to California

Ohio Corn (009) Ethanol (ETH) ETH009A01520200 67.32 ETH009A01520201 65.82 10/3/2019 None Ethanol
POET BIOREFINING - 
FOSTORIA (FOSTORIA 
ETHANOL, LLC) (7518)

POET BIOREFINING - 
FOSTORIA 
(FOSTORIA 
ETHANOL, LLC) 
(70323)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Fostoria, OH;  Ethanol transported by 
rail to California

2021 AFPR Recert Complete Retired

A015401 Tier 1 3.0

Fuel Producer: WM Renewable Energy, LLC (W978); 
Facil ity Name: Outer Loop High Btu Gas Plant (71316); 
Louisvil le Landfil l gas (KY) to pipeline-quality 
biomethane; Delivered via pipeline; Compression to 
CNG stations in California (Provisional)

Kentucky Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A01540100 54.66 CNG025A01540102 54.69 11/5/2019 None Bio-CNG WM Renewable Energy, 

LLC (W978)
Outer Loop High Btu 
Gas Plant (71316)

Louisvil le Landfil l gas (KY) to pipeline-
quality biomethane; Delivered via 
pipeline; Compression to CNG stations 
in California (Provisional)

2021 AFPR Recert Complete Retired

A015402 Tier 1 3.0

Fuel Producer: WM Renewable Energy, LLC (W978); 
Facil ity Name: Outer Loop High Btu Gas Plant (71316); 
Louisvil le Landfil l gas (KY) to pipeline-quality 
biomethane; Delivered via pipeline to l iquefaction 
facil ity in Topock AZ; Transported by truck to California 
LNG stations (Provisional)

Kentucky Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

LNG025A01540200 71.50 LNG025A01540202 72.09 11/5/2019 None Bio-LNG WM Renewable Energy, 
LLC (W978)

Outer Loop High Btu 
Gas Plant (71316)

Louisvil le Landfil l gas (KY) to pipeline-
quality biomethane; Delivered via 
pipeline to l iquefaction facil ity in 
Topock AZ; Transported by truck to 
California LNG stations (Provisional)

2021 AFPR Recert Complete Retired

A015403 Tier 1 3.0

Fuel Producer: WM Renewable Energy, LLC (W978); 
Facil ity Name: Outer Loop High Btu Gas Plant (71316); 
Louisvil le Landfil l gas (KY) to pipeline-quality 
biomethane; Delivered via pipeline to l iquefaction 
facil ity in Topock AZ; Transported by truck to California; 
Re-gasified and compressed to L-CNG (Provisional)

Kentucky Landfil l Gas (025)
Liquefied 

Compressed 
Natural Gas 

(LCN)

LCN025A01540300 74.59 LCN025A01540302 75.18 11/5/2019 None Bio-CNG WM Renewable Energy, 
LLC (W978)

Outer Loop High Btu 
Gas Plant (71316)

Louisvil le Landfil l gas (KY) to pipeline-
quality biomethane; Delivered via 
pipeline to l iquefaction facil ity in 
Topock AZ; Transported by truck to 
California; Re-gasified and compressed 
to L-CNG (Provisional)

2021 AFPR Recert Complete Retired

A015102 Tier 1 3.0

Fuel Producer: POET BIOREFINING - PORTLAND 
(PREMIER ETHANOL, LLC) (4064) ; Facil ity Name: 
POET BIOREFINING - PORTLAND (PREMIER 
ETHANOL, LLC) (70108); Midwest Corn, Dry Mill; Wet 
DGS, Corn oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in Portland, IN; 
Ethanol transported by rail to California

Indiana Corn (009) Ethanol (ETH) ETH009A01510200 67.72 ETH009A01510201 66.14 10/3/2019 None Ethanol
POET BIOREFINING - 
PORTLAND (PREMIER 
ETHANOL, LLC) (4064) 

POET BIOREFINING - 
PORTLAND 
(PREMIER ETHANOL, 
LLC) (70108)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Portland, IN; Ethanol transported by 
rail to California

2021 AFPR Recert Complete Retired

A015501 Tier 1 3.0

Fuel Producer: Absolute Energy, LLC (5049) ; Facil ity 
Name: Absolute Energy, LLC (70144); Midwest Corn, Dry 
Mill; Dry DGS, Modified DGS, and Corn Oil;  Natural Gas 
and Grid Electricity; Starch Ethanol produced in St. 
Ansgar, Iowa;  Ethanol transported by rail to California, 
Composite CI

Iowa Corn (009) Ethanol (ETH) ETH009A01550100 67.97 ETH009A01550101 67.61 9/24/2019 None Ethanol Absolute Energy, LLC 
(5049) 

Absolute Energy, LLC 
(70144)

Midwest Corn, Dry Mill; Dry DGS, 
Modified DGS, and Corn Oil;  Natural 
Gas and Grid Electricity; Starch 
Ethanol produced in St. Ansgar, Iowa;  
Ethanol transported by rail to 
California, Composite CI

2021 AFPR Recert Complete

A016401 Tier 1 3.0

Fuel Producer: BUSHMILLS ETHANOL, INC. (4063); 
Facil ity Name: BUSHMILLS ETHANOL, INC. (70109); 
Midwest Corn, Dry Mill; Dry DGS and Wet DGS, Corn oil, 
and Syrup; Natural Gas, Grid and CHP-produced 
Electricity; Starch Ethanol produced in Atwater, MN; 
Ethanol transported by truck and rail to California, 
Composite CI.

Corn (009) Ethanol (ETH) ETH009A01640100 67.23 ETH009A01640101 66.71 10/15/2019 None Ethanol BUSHMILLS ETHANOL, 
INC. (4063)

BUSHMILLS 
ETHANOL, INC. 
(70109)

Midwest Corn, Dry Mill; Dry DGS and 
Wet DGS, Corn oil, and Syrup; Natural 
Gas, Grid and CHP-produced 
Electricity; Starch Ethanol produced in 
Atwater, MN; Ethanol transported by 
truck and rail to California, Composite 
CI.

2021 AFPR Recert Complete

B004701 Tier 2 3.0

Fuel Producer: Wyoming Renewable Diesel Company 
LLC (1440); Facil ity Name: Wyoming Renewable Diesel 
Company LLC (82441); Renewable Diesel produced 
from US soybean oil. Fuel produced in Wyoming and 
transported to California

Wyoming Soybean Oil (005) Renewable 
Diesel (RND) RND005B00470100 58.34 RND005B00470102 57.20 12/27/2019 None Renewable Diesel

Wyoming Renewable 
Diesel Company LLC 
(1440)

Wyoming Renewable 
Diesel Company LLC 
(82441)

Renewable Diesel produced from US 
soybean oil. Fuel produced in 
Wyoming and transported to California

2021 AFPR Recert Complete

A019501 Tier 1 3.0

Fuel Producer: Tril l ium Transportation Fuels, LLC 
(T311); Facil ity Name: GSF Energy, LLC – McCarty 
Road LFG Recovery Facil ity (F00060); Landfil l Gas 
generated at the McCarty Road Landfil l; upgraded to 
pipeline-quality biomethane in Houston, Texas; 
Delivered via pipeline to California; Dispensed as CNG 
fuel (Provisional)

Texas Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A01950100 43.37 CNG025A01950101 44.78 12/31/2019 None Bio-CNG Tril l ium Transportation 

Fuels, LLC (T311)

GSF Energy, LLC – 
McCarty Road LFG 
Recovery Facil ity 
(F00060)

Landfil l Gas generated at the McCarty 
Road Landfil l; upgraded to pipeline-
quality biomethane in Houston, Texas; 
Delivered via pipeline to California; 
Dispensed as CNG fuel (Provisional)

2021 AFPR Recert Complete Retired

B005901 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194) ; 
Facil ity Name: ABEC Bidart-Old River LLC (F00113); 
Low-CI electricity from dairy manure biogas using 
reciprocating engine at ABEC Bidart-Old River in 
Bakersfield, California for use as transportation fuel in 
California.

California Dairy Manure (026) Electricity (ELC) ELC026B00590101 -562.50 ELC026B00590102 -568.21 3/25/2021 None Electricity California Bioenergy 
LLC (B194) 

ABEC Bidart-Old 
River LLC (F00113)

Low-CI electricity from dairy manure 
biogas using reciprocating engine at 
ABEC Bidart-Old River in Bakersfield, 
California for use as transportation fuel 
in California.

2021 AFPR Recert Complete Retired

B006001 Tier 2 3.0

Fuel Producer: Generate Indiana RNG Holdings, LLC 
(9889); Facil ity Name: Generate Fair Oaks Upgrader, 
LLC (71001); Renewable Natural Gas (RNG) sourced 
from Dairy Manure of Fair Oak Farms and upgraded to 
RNG at Generate Fair Oaks Upgrader in Fair Oaks, 
Indiana; RNG pipelined to California

Indiana Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B00600100 -255.74 CNG026B00600102 -237.77 2/24/2020 None Bio-CNG Generate Indiana RNG 

Holdings, LLC (9889)

Generate Fair Oaks 
Upgrader, LLC 
(71001)

Renewable Natural Gas (RNG) sourced 
from Dairy Manure of Fair Oak Farms 
and upgraded to RNG at Generate Fair 
Oaks Upgrader in Fair Oaks, Indiana; 
RNG pipelined to California

2021 AFPR Recert Complete Retired

A020901 Tier 1 3.0

Fuel Producer: Dakota Ethanol, LLC (4810); Facil ity 
Name: Dakota Ethanol, LLC (70083); Midwest Corn, Dry 
Mill; Dry DGS, Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Wentworth, South 
Dakota; Ethanol transported by rail to California

South Dakota Corn (009) Ethanol (ETH) ETH009A02090100 73.74 ETH009A02090102 72.71 6/24/2020 None Ethanol Dakota Ethanol, LLC 
(4810)

Dakota Ethanol, LLC 
(70083)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Wentworth, South Dakota; Ethanol 
transported by rail to California

2021 AFPR Recert Complete

A020902 Tier 1 3.0

Fuel Producer: Dakota Ethanol, LLC (4810); Facil ity 
Name: Dakota Ethanol, LLC (70083); Midwest Corn, Dry 
Mill; Modified DGS, Corn oil and Syrup; Natural Gas, 
Grid Electricity; Starch Ethanol produced in Wentworth, 
South Dakota;  Ethanol transported by rail to California

South Dakota Corn (009) Ethanol (ETH) ETH009A02090200 70.47 ETH009A02090201 67.82 6/24/2020 None Ethanol Dakota Ethanol, LLC 
(4810)

Dakota Ethanol, LLC 
(70083)

Midwest Corn, Dry Mill; Modified DGS, 
Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Wentworth, South Dakota;  Ethanol 
transported by rail to California

2021 AFPR Recert Complete

A020903 Tier 1 3.0

Fuel Producer: Dakota Ethanol, LLC (4810); Facil ity 
Name: Dakota Ethanol, LLC (70083); Midwest Corn, Dry 
Mill; Wet DGS, Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Wentworth, South 
Dakota;  Ethanol transported by rail to California

South Dakota Corn (009) Ethanol (ETH) ETH009A02090300 66.86 ETH009A02090301 64.08 6/24/2020 None Ethanol Dakota Ethanol, LLC 
(4810)

Dakota Ethanol, LLC 
(70083)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Wentworth, South Dakota;  Ethanol 
transported by rail to California

2021 AFPR Recert Complete

B007201 Tier 2 3.0

Fuel Producer: IOGEN D3 BIOFUEL PARTNERS II LLC 
(7180); Facil ity Name: WOF PNW Threemile Project 
(F00100); Renewable Natural Gas (RNG) from Dairy 
Manure at Columbia River Dairy and Six Mile Farms, 
upgraded in Boardman, Oregon; RNG pipelined to 
California for transportation use

Oregon Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B00720100 -188.78 CNG026B00720102 -171.65 9/30/2020 None Bio-CNG

IOGEN D3 BIOFUEL 
PARTNERS II LLC 
(7180)

WOF PNW Threemile 
Project (F00100)

Renewable Natural Gas (RNG) from 
Dairy Manure at Columbia River Dairy 
and Six Mile Farms, upgraded in 
Boardman, Oregon; RNG pipelined to 
California for transportation use

2021 AFPR Recert Complete Retired

A021202 Tier 1 3.0

Fuel Producer: POET BIOREFINING - MACON 
(NORTHEAST MISSOURI GRAIN, LLC) (4788); Facil ity 
Name: POET BIOREFINING - MACON (NORTHEAST 
MISSOURI GRAIN, LLC) (70017); Midwest Corn, Dry Mill; 
Wet DGS, Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Macon, MO ;  
Ethanol transported by rail to California

Missouri Corn (009) Ethanol (ETH) ETH009A02120200 65.67 ETH009A02120201 64.95 4/28/2020 None Ethanol
POET BIOREFINING - 
MACON (NORTHEAST 
MISSOURI GRAIN, LLC) 
(4788)

POET BIOREFINING - 
MACON 
(NORTHEAST 
MISSOURI GRAIN, 
LLC) (70017)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Macon, MO ;  Ethanol transported by 
rail to California

2021 AFPR Recert Complete Retired

A021301 Tier 1 3.0

Fuel Producer: POET Biorefining - Chancellor, LLC 
(4727); Facil ity Name: POET Biorefining - Chancellor, 
LLC (70012); Midwest Corn, Dry Mill; Dry DGS, Modified, 
and Wet DGS, Corn oil and Syrup; Natural Gas, Grid 
Electricity, Biomethane, and Biomass; Starch Ethanol 
produced in Chancellor, SD;  Ethanol transported by rail 
to California, Composite CI

South Dakota Corn (009) Ethanol (ETH) ETH009A02130100 61.55 ETH009A02130101 61.55 6/22/2020 None Ethanol POET Biorefining - 
Chancellor, LLC (4727)

POET Biorefining - 
Chancellor, LLC 
(70012)

Midwest Corn, Dry Mill; Dry DGS, 
Modified, and Wet DGS, Corn oil and 
Syrup; Natural Gas, Grid Electricity, 
Biomethane, and Biomass; Starch 
Ethanol produced in Chancellor, SD;  
Ethanol transported by rail to 
California, Composite CI

2021 AFPR Recert Complete Retired

A021701 Tier 1 3.0

Fuel Producer: Hankinson Renewable Energy, LLC 
(6169); Facil ity Name: Hankinson Renewable Energy, 
LLC (70288); Midwest Corn, Dry Mill; Dry DGS, Corn oil 
and Syrup;  Natural Gas, Grid Electricity; Starch Ethanol 
produced in Hankinson, North Dakota; Ethanol 
transported by rail to California.

North Dakota Corn (009) Ethanol (ETH) ETH009A02170100 69.84 ETH009A02170101 68.72 7/27/2020 None Ethanol Hankinson Renewable 
Energy, LLC (6169)

Hankinson Renewable 
Energy, LLC (70288)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Hankinson, North Dakota; Ethanol 
transported by rail to California.

2021 AFPR Recert Complete

A021702 Tier 1 3.0

Fuel Producer: Hankinson Renewable Energy, LLC 
(6169); Facil ity Name: Hankinson Renewable Energy, 
LLC (70288); Midwest Corn, Dry Mill; Modified DGS, 
Corn oil and Syrup;  Natural Gas, Grid Electricity; Starch 
Ethanol produced in Hankinson, North Dakota;  Ethanol 
transported by rail to California.

North Dakota Corn (009) Ethanol (ETH) ETH009A02170200 66.96 ETH009A02170201 65.89 7/27/2020 None Ethanol Hankinson Renewable 
Energy, LLC (6169)

Hankinson Renewable 
Energy, LLC (70288)

Midwest Corn, Dry Mill; Modified DGS, 
Corn oil and Syrup;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Hankinson, North Dakota;  Ethanol 
transported by rail to California.

2021 AFPR Recert Complete

A021901 Tier 1 3.0

Fuel Producer: EBI ENERGIE INC. (6459); Facil ity 
Name: SAINT-THOMAS BIOMETHANE PLANT (71254); 
Biomethane from Landfil l in Saint-Thomas, Quebec; 
upgrading at EBI Energie Inc in Quebec, Canada; 
pipelined to California for compression to CNG

Canada Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A02190100 38.64 CNG025A02190101 31.80 6/22/2020 None Bio-CNG EBI ENERGIE INC. 

(6459)

SAINT-THOMAS 
BIOMETHANE 
PLANT (71254)

Biomethane from Landfil l in Saint-
Thomas, Quebec; upgrading at EBI 
Energie Inc in Quebec, Canada; 
pipelined to California for compression 
to CNG

2021 AFPR Recert Complete

A021902 Tier 1 3.0

Fuel Producer: EBI ENERGIE INC. (6459); Facil ity 
Name: SAINT-THOMAS BIOMETHANE PLANT (71254); 
Biomethane from Landfil l in Saint-Thomas, Quebec; 
upgraded at EBI Energy in Quebec, Canada and 
pipelined to Boron California for l iquefaction to LNG; 
trucked to California LNG stations by pipeline, l iquefied 
in California

Canada Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

LNG025A02190200 51.69 LNG025A02190201 45.63 6/22/2020 None Bio-LNG EBI ENERGIE INC. 
(6459)

SAINT-THOMAS 
BIOMETHANE 
PLANT (71254)

Biomethane from Landfil l in Saint-
Thomas, Quebec; upgraded at EBI 
Energy in Quebec, Canada and 
pipelined to Boron California for 
l iquefaction to LNG; trucked to 
California LNG stations by pipeline, 
l iquefied in California

2021 AFPR Recert Complete

A021903 Tier 1 3.0

Fuel Producer: EBI ENERGIE INC. (6459); Facil ity 
Name: SAINT-THOMAS BIOMETHANE PLANT (71254); 
Biomethane from Landfil l in Saint-Thomas, Quebec; 
upgraded at EBI Energy in Quebec, Canada; pipelined 
to Boron California for l iquefaction to LNG; trucked to 
California; regasified, and compressed to L-CNG

Canada Landfil l Gas (025)
Liquefied 

Compressed 
Natural Gas 

(LCN)

LCN025A02190300 54.77 LCN025A02190301 48.72 6/22/2020 None Bio-LNG EBI ENERGIE INC. 
(6459)

SAINT-THOMAS 
BIOMETHANE 
PLANT (71254)

Biomethane from Landfil l in Saint-
Thomas, Quebec; upgraded at EBI 
Energy in Quebec, Canada; pipelined 
to Boron California for l iquefaction to 
LNG; trucked to California; regasified, 
and compressed to L-CNG

2021 AFPR Recert Complete

A022401 Tier 1 3.0

Fuel Producer: LSCP, LLC (4728); Facil ity Name: LSCP, 
LLC (70015); Midwest Corn, Dry Mill; Dry DGS, Corn oil 
and Syrup; Natural Gas, Grid Electricity; Starch Ethanol 
produced in Iowa; Ethanol transported by rail to 
California

Iowa Corn (009) Ethanol (ETH) ETH009A02240100 69.32 ETH009A02240102 73.00 6/24/2020 None Ethanol LSCP, LLC (4728) LSCP, LLC (70015)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Iowa; Ethanol transported by rail to 
California

2021 AFPR Recert Complete Retired

A022402 Tier 1 3.0

Fuel Producer: LSCP, LLC (4728); Facil ity Name: LSCP, 
LLC (70015); Midwest Corn, Dry Mill; Modified DGS, 
Corn oil and Syrup; Natural Gas, Grid Electricity; Starch 
Ethanol produced in Iowa; Ethanol transported by rail to 
California 

Iowa Corn (009) Ethanol (ETH) ETH009A02240200 66.23 ETH009A02240202 68.00 6/24/2020 None Ethanol LSCP, LLC (4728) LSCP, LLC (70015)

Midwest Corn, Dry Mill; Modified DGS, 
Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Iowa; Ethanol transported by rail to 
California 

2021 AFPR Recert Complete Retired

B010901 Tier 2 3.0

Fuel Producer: Clean Energy (5481); Facil ity Name:  
Maple Leaf/Grotegut RNG Facility (F00167); Renewable 
Natural Gas (RNG) produced from Maple Leaf Dairy East 
and upgraded at Calumet – Maple Leaf/Grotegut RNG 
Facility, Newton, Wisconsin; RNG pipelined to California 
for transportation use

Wisconsin Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B01090100 -453.10 CNG026B01090102 -288.39 9/30/2020 None Bio-CNG Clean Energy (5481)  Maple Leaf/Grotegut 

RNG Facil ity (F00167)

Renewable Natural Gas (RNG) 
produced from Maple Leaf Dairy East 
and upgraded at Calumet – Maple 
Leaf/Grotegut RNG Facility, Newton, 
Wisconsin; RNG pipelined to California 
for transportation use

2021 AFPR Recert Complete

B010902 Tier 2 3.0

Fuel Producer: Clean Energy (5481); Facil ity Name: 
Maple Leaf/Grotegut RNG Facility (F00167); Renewable 
Natural Gas (RNG) produced from Maple Leaf Dairy West 
and upgraded at Calumet – Maple Leaf/Grotegut RNG 
Facility, Newton, Wisconsin; RNG pipelined to California 
for transportation use

Wisconsin Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B01090200 -308.48 CNG026B01090202 -278.19 9/30/2020 None Bio-CNG Clean Energy (5481) Maple Leaf/Grotegut 

RNG Facil ity (F00167)

Renewable Natural Gas (RNG) 
produced from Maple Leaf Dairy West 
and upgraded at Calumet – Maple 
Leaf/Grotegut RNG Facility, Newton, 
Wisconsin; RNG pipelined to California 
for transportation use

2021 AFPR Recert Complete

B010903 Tier 2 3.0

Fuel Producer: Clean Energy (5481); Facil ity Name: 
Maple Leaf/Grotegut RNG Facility (F00167); Renewable 
Natural Gas (RNG) produced from Grotegut Dairy Farm 
and upgraded at Calumet – Maple Leaf/Grotegut RNG 
Facility, Newton, Wisconsin; RNG pipelined to California 
for transportation use

Wisconsin Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B01090300 -236.96 CNG026B01090302 -247.83 9/30/2020 None Bio-CNG Clean Energy (5481) Maple Leaf/Grotegut 

RNG Facil ity (F00167)

Renewable Natural Gas (RNG) 
produced from Grotegut Dairy Farm 
and upgraded at Calumet – Maple 
Leaf/Grotegut RNG Facility, Newton, 
Wisconsin; RNG pipelined to California 
for transportation use

2021 AFPR Recert Complete

B009601 Tier 2 3.0

Fuel Producer: Clean Energy (5481); Facil ity Name: 
Calumet - Dairy Dreams (F00127); Renewable Natural 
Gas (RNG) produced from Dairy Manure at Dairy Dreams 
Farm and upgraded at Calumet - Dairy Dreams  in 
Casco, Wisconsin; RNG pipelined to California for 
transportation use

Wisconsin Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B00960100 -532.74 CNG026B00960102 -372.40 9/30/2020 None Bio-CNG Clean Energy (5481) Calumet - Dairy 

Dreams (F00127)

Renewable Natural Gas (RNG) 
produced from Dairy Manure at Dairy 
Dreams Farm and upgraded at 
Calumet - Dairy Dreams  in Casco, 
Wisconsin; RNG pipelined to California 
for transportation use

2021 AFPR Recert Complete

B009701 Tier 2 3.0

Fuel Producer: Clean Energy (5481); Facil ity Name: 
Calumet - Ponderosa (F00128); Renewable Natural Gas 
(RNG) produced from Dairy Manure of Pagel’s Ponderosa 
Dairy Farm and upgraded at Calumet-Ponderosa, 
Kewaunee, Wisconsin; RNG pipelined to California for 
transportation use

Wisconsin Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B00970100 -372.20 CNG026B00970101 -445.37 9/30/2020 None Bio-CNG Clean Energy (5481) Calumet - Ponderosa 

(F00128)

Renewable Natural Gas (RNG) 
produced from Dairy Manure of Pagel’s 
Ponderosa Dairy Farm and upgraded 
at Calumet-Ponderosa, Kewaunee, 
Wisconsin; RNG pipelined to California 
for transportation use

2021 AFPR Recert Complete

B010202 Tier 2 3.0

Fuel Producer: Tril l ium Transportation Fuels, LLC 
(T311); Facil ity Name: Greengasco, LLC (F00154); 
Renewable Natural Gas (RNG) produced from Dairy 
Manure at Exum Dairy and upgraded at GreenGasco in 
Stratford, Texas; RNG pipelined to California for 
transportation use

Texas Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B01020200 -289.76 CNG026B01020201 -392.30 12/3/2020 None Bio-CNG Tril l ium Transportation 

Fuels, LLC (T311)
Greengasco, LLC 
(F00154)

Renewable Natural Gas (RNG) 
produced from Dairy Manure at Exum 
Dairy and upgraded at GreenGasco in 
Stratford, Texas; RNG pipelined to 
California for transportation use

2021 AFPR Recert Complete

B010203 Tier 2 3.0

Fuel Producer: Tril l ium Transportation Fuels, LLC 
(T311); Facil ity Name: Greengasco, LLC (F00154); 
Renewable Natural Gas (RNG) produced from Dairy 
Manure at Etter Dairy and upgraded at GreenGasco in 
Stratford, Texas; RNG pipelined to California for 
transportation use

Texas Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B01020300 -308.74 CNG026B01020301 -399.36 12/3/2020 None Bio-CNG Tril l ium Transportation 

Fuels, LLC (T311)
Greengasco, LLC 
(F00154)

Renewable Natural Gas (RNG) 
produced from Dairy Manure at Etter 
Dairy and upgraded at GreenGasco in 
Stratford, Texas; RNG pipelined to 
California for transportation use

2021 AFPR Recert Complete

A023301 Tier 1 3.0

Fuel Producer: RENEWABLE POWER PRODUCERS, 
LLC (6504); Facil ity Name: RENEWABLE POWER 
PRODUCERS, LLC (71289); Biomethane from Landfil l in 
Lawrence, KS; upgrading at Renewable Power 
Producers, LLC; pipelined to California for compression 
to CNG (Provisional)

Kansas Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A02330100 45.91 CNG025A02330102 47.10 7/24/2020 None Bio-CNG

RENEWABLE POWER 
PRODUCERS, LLC 
(6504)

RENEWABLE POWER 
PRODUCERS, LLC 
(71289)

Biomethane from Landfil l in Lawrence, 
KS; upgrading at Renewable Power 
Producers, LLC; pipelined to California 
for compression to CNG (Provisional)

2021 AFPR Recert Complete Retired

B010801 Tier 2 3.0

Fuel Producer: AgPower Jerome, LLC (C1036); Facil ity 
Name: AgPower Jerome RNG Project (F00077); 
Renewable Natural Gas (RNG) produced from Dairy 
Manure at Double A Dairy and Double A Dairy #6 and 
upgraded at AgPower Jerome RNG in Jerome, Idaho; 
RNG pipelined to California for transportation use

Idaho Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B01080100 -230.13 CNG026B01080101 -240.91 9/30/2020 None Bio-CNG AgPower Jerome, LLC 

(C1036)
AgPower Jerome RNG 
Project (F00077)

Renewable Natural Gas (RNG) 
produced from Dairy Manure at Double 
A Dairy and Double A Dairy #6 and 
upgraded at AgPower Jerome RNG in 
Jerome, Idaho; RNG pipelined to 
California for transportation use

2021 AFPR Recert Complete Retired

A026501 Tier 1 3.0

Fuel Producer: Glacial Lakes Corn Processors (4764); 
Facil ity Name: HUB CITY ENERGY LLC (70721); 
Midwest Corn, Dry Mill; Dry DGS and Modified DGS, 
Corn Oil and Syrup;  Natural Gas, Grid Electricity; Starch 
Ethanol produced in Aberdeen, South Dakota;  Ethanol 
transported by rail to California; Composite CI

South Dakota Corn (009) Ethanol (ETH) ETH009A02650100 73.16 ETH009A02650101 71.88 10/9/2020 None Ethanol Glacial Lakes Corn 
Processors (4764)

HUB CITY ENERGY 
LLC (70721)

Midwest Corn, Dry Mill; Dry DGS and 
Modified DGS, Corn Oil and Syrup;  
Natural Gas, Grid Electricity; Starch 
Ethanol produced in Aberdeen, South 
Dakota;  Ethanol transported by rail to 
California; Composite CI

2021 AFPR Recert Complete

A024501 Tier 1 3.0

Fuel Producer: POET Biorefining - Ashton (4782); 
Facil ity Name: POET BIOREFINING - ASHTON (OTTER 
CREEK ETHANOL, LLC) (70032); Midwest Corn, Dry 
Mill; Dry DGS, Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Ashton, Iowa;  
Ethanol transported by rail to California

Iowa Corn (009) Ethanol (ETH) ETH009A02450100 69.92 ETH009A02450103 73.16 12/4/2020 None Ethanol POET Biorefining - 
Ashton (4782)

POET BIOREFINING - 
ASHTON (OTTER 
CREEK ETHANOL, 
LLC) (70032)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Ashton, Iowa;  Ethanol transported by 
rail to California

2021 AFPR Recert Complete Retired

A024502 Tier 1 3.0

Fuel Producer: POET Biorefining - Ashton (4782); 
Facil ity Name: POET BIOREFINING - ASHTON (OTTER 
CREEK ETHANOL, LLC) (70032); Midwest Corn, Dry 
Mill; Wet DGS, Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Ashton, Iowa;  
Ethanol transported by rail to California

Iowa Corn (009) Ethanol (ETH) ETH009A02450200 62.54 ETH009A02450203 64.79 12/4/2020 None Ethanol POET Biorefining - 
Ashton (4782)

POET BIOREFINING - 
ASHTON (OTTER 
CREEK ETHANOL, 
LLC) (70032)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Ashton, Iowa;  Ethanol transported by 
rail to California

2021 AFPR Recert Complete Retired

A024201 Tier 1 3.0

Fuel Producer: CERF SHELBY LLC (6228); Facil ity 
Name: CERF SHELBY LLC (71163); Biomethane from 
Landfil l at Mill ington, Tennessee upgrading at CERF 
Shelby LLC, pipelined to California for compression to 
CNG

Tennessee Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A02420100 47.53 CNG025A02420102 57.00 10/29/2020 None Bio-CNG CERF SHELBY LLC 

(6228)
CERF SHELBY LLC 
(71163)

Biomethane from Landfil l at 
Mill ington, Tennessee upgrading at 
CERF Shelby LLC, pipelined to 
California for compression to CNG

2021 AFPR Recert Complete Retired

A024601 Tier 1 3.0

Fuel Producer: POET BIOREFINING - MARION (MARION 
ETHANOL, LLC) (7525); Facil ity Name: POET 
BIOREFINING - MARION (MARION ETHANOL, LLC) 
(70327); Midwest Corn, Dry Mill; Dry DGS, Corn Oil and 
Syrup; Natural Gas, Grid Electricity; Starch Ethanol 
produced in Marion, Ohio;  Ethanol transported by rail to 
California

Ohio Corn (009) Ethanol (ETH) ETH009A02460100 77.21 ETH009A02460101 76.22 12/29/2020 None Ethanol
POET BIOREFINING - 
MARION (MARION 
ETHANOL, LLC) (7525)

POET BIOREFINING - 
MARION (MARION 
ETHANOL, LLC) 
(70327)

Midwest Corn, Dry Mill; Dry DGS, Corn 
Oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Marion, Ohio;  Ethanol transported by 
rail to California

2021 AFPR Recert Complete Retired

A024602 Tier 1 3.0

Fuel Producer: POET BIOREFINING - MARION (MARION 
ETHANOL, LLC) (7525) ; Facil ity Name: POET 
BIOREFINING - MARION (MARION ETHANOL, LLC) 
(70327); Midwest Corn, Dry Mill; Wet DGS, Corn Oil and 
Syrup; Natural Gas, Grid Electricity; Starch Ethanol 
produced in Marion, Ohio;  Ethanol transported by rail to 
California

Ohio Corn (009) Ethanol (ETH) ETH009A02460200 69.47 ETH009A02460201 68.53 12/29/2020 None Ethanol
POET BIOREFINING - 
MARION (MARION 
ETHANOL, LLC) (7525) 

POET BIOREFINING - 
MARION (MARION 
ETHANOL, LLC) 
(70327)

Midwest Corn, Dry Mill; Wet DGS, Corn 
Oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Marion, Ohio;  Ethanol transported by 
rail to California

2021 AFPR Recert Complete Retired

A024701 Tier 1 3.0

Fuel Producer: CANTON RENEWABLES, LLC (5896) ; 
Facil ity Name: CANTON RENEWABLES, LLC (71041); 
Biomethane from Landfil l at 5011 Lil ley Rd. Canton, MI 
48188 upgrading at Canton Renewables, LLC, pipelined 
to California for compression to CNG

Michigan Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A02470100 49.78 CNG025A02470102 48.20 10/13/2020 None Bio-CNG

CANTON 
RENEWABLES, LLC 
(5896) 

CANTON 
RENEWABLES, LLC 
(71041)

Biomethane from Landfil l at 5011 
Lil ley Rd. Canton, MI 48188 upgrading 
at Canton Renewables, LLC, pipelined 
to California for compression to CNG

2021 AFPR Recert Complete Retired

A024901 Tier 1 3.0

Fuel Producer: Glacial Lakes Corn Processors (4764); 
Facil ity Name: Huron Energy, LLC (70722); Midwest 
Corn, Dry Mill; Dry DGS DGS, Corn Oil and Syrup;  
Natural Gas, Grid Electricity; Starch Ethanol produced in 
Huron, SD; Ethanol transported by rail to California, 
Composite CI

South Dakota Corn (009) Ethanol (ETH) ETH009A02490100 74.54 ETH009A02490102 76.29 7/24/2020 None Ethanol Glacial Lakes Corn 
Processors (4764)

Huron Energy, LLC 
(70722)

Midwest Corn, Dry Mill; Dry DGS DGS, 
Corn Oil and Syrup;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Huron, SD; Ethanol transported by rail 
to California, Composite CI

2021 AFPR Recert Complete Retired

A024902 Tier 1 3.0

Fuel Producer: Glacial Lakes Corn Processors (4764); 
Facil ity Name: Huron Energy, LLC (70722); Midwest 
Corn, Dry Mill; Wet DGS, Corn Oil and Syrup;  Natural 
Gas, Grid Electricity; Starch Ethanol produced in Huron, 
SD; Ethanol transported by rail to California, Composite 
CI

South Dakota Corn (009) Ethanol (ETH) ETH009A02490200 67.28 ETH009A02490201 68.82 7/24/2020 None Ethanol Glacial Lakes Corn 
Processors (4764)

Huron Energy, LLC 
(70722)

Midwest Corn, Dry Mill; Wet DGS, Corn 
Oil and Syrup;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Huron, SD; Ethanol transported by rail 
to California, Composite CI

2021 AFPR Recert Complete Retired

A026701 Tier 1 3.0

Fuel Producer: Anew RNG, LLC (5877); Facil ity Name: 
Johnstown Regional Energy - Raeger (71131); 
Biomethane from Johnstown Regional Energy - Raeger 
Landfil l in Johnstown, Pennsylvania, pipelined to 
California for compression to CNG

Pennsylvania Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A02670100 35.51 CNG025A02670102 35.69 3/18/2021 None Bio-CNG Anew RNG, LLC (5877)

Johnstown Regional 
Energy - Raeger 
(71131)

Biomethane from Johnstown Regional 
Energy - Raeger Landfil l in Johnstown, 
Pennsylvania, pipelined to California 
for compression to CNG

2021 AFPR Recert Complete

A026403 Tier 1 3.0

Fuel Producer: Anew RNG, LLC (5877); Facil ity Name: 
Johnstown Regional Energy - Southern Alleghenies 
(71133); Biomethane from Johnstown Regional Energy - 
Southern Alleghenies Landfil l in Davidsvil le, 
Pennsylvania, pipelined to California for compression to 
CNG

Pennsylvania Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A02640300 60.28 CNG025A02640302 58.15 3/17/2021 None Bio-CNG Anew RNG, LLC (5877)

Johnstown Regional 
Energy - Southern 
Alleghenies (71133)

Biomethane from Johnstown Regional 
Energy - Southern Alleghenies Landfil l 
in Davidsvil le, Pennsylvania, pipelined 
to California for compression to CNG

2021 AFPR Recert Complete

A027401 Tier 1 3.0

Fuel Producer: U.S. Venture, Inc. (5504) ; Facil ity Name: 
Renovar Arlington, LTD RNG Project (70501); Digester 
Gas generated at the Village Creek Water Reclamation 
Facil ity, Euless, Texas; upgraded to pipeline-quality 
biomethane in Texas; delivered via pipeline to CNG 
stations in California (Provisional)

Texas Wastewater Sludge (03
Compressed 
Natural Gas 

(CNG)
CNG030A02740100 38.37 CNG030A02740102 41.71 3/1/2021 None Bio-CNG U.S. Venture, Inc. (5504) 

Renovar Arlington, 
LTD RNG Project 
(70501)

Digester Gas generated at the Vil lage 
Creek Water Reclamation Facil ity, 
Euless, Texas; upgraded to pipeline-
quality biomethane in Texas; 
delivered via pipeline to CNG stations 
in California (Provisional)

2021 AFPR Recert Complete Retired

B012701 Tier 2 3.0

Fuel Producer: Calgren Dairy Fuels, LLC (C1007); 
Facil ity Name: Calgren Dairy Fuels, LLC (F00029); 
Renewable Natural Gas (RNG) produced from Dairy 
Manure at K&M Visser and upgraded at Calgren Dairy 
Fuels in Pixley, California; RNG pipelined to California 
for transportation use

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B01270100 -417.35 CNG026B01270102 -419.62 12/31/2020 None Bio-CNG Calgren Dairy Fuels, LLC 

(C1007)
Calgren Dairy Fuels, 
LLC (F00029)

Renewable Natural Gas (RNG) 
produced from Dairy Manure at K&M 
Visser and upgraded at Calgren Dairy 
Fuels in Pixley, California; RNG 
pipelined to California for 
transportation use

2021 AFPR Recert Complete

B012702 Tier 2 3.0

Fuel Producer: Calgren Dairy Fuels, LLC (C1007); 
Facil ity Name: Calgren Dairy Fuels, LLC (F00029); 
Renewable Natural Gas (RNG) produced from Dairy 
Manure at Riverview Dairy and upgraded at Calgren 
Dairy Fuels in Pixley, California; RNG pipelined to 
California for transportation use

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B01270200 -417.27 CNG026B01270201 -420.14 12/31/2020 None Bio-CNG Calgren Dairy Fuels, LLC 

(C1007)
Calgren Dairy Fuels, 
LLC (F00029)

Renewable Natural Gas (RNG) 
produced from Dairy Manure at 
Riverview Dairy and upgraded at 
Calgren Dairy Fuels in Pixley, 
California; RNG pipelined to California 
for transportation use

2021 AFPR Recert Complete

B012703 Tier 2 3.0

Fuel Producer: Calgren Dairy Fuels, LLC (C1007); 
Facil ity Name: Calgren Dairy Fuels, LLC (F00029); 
Renewable Natural Gas (RNG) produced from Dairy 
Manure at Little Rock and Blue Moon Dairy and 
upgraded at Calgren Dairy fuels in Pixley, California; 
RNG pipelined to California for transportation use

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B01270300 -418.90 CNG026B01270302 -420.70 12/31/2020 None Bio-CNG Calgren Dairy Fuels, LLC 

(C1007)
Calgren Dairy Fuels, 
LLC (F00029)

Renewable Natural Gas (RNG) 
produced from Dairy Manure at Little 
Rock and Blue Moon Dairy and 
upgraded at Calgren Dairy fuels in 
Pixley, California; RNG pipelined to 
California for transportation use

2021 AFPR Recert Complete

B012704 Tier 2 3.0

Fuel Producer: Calgren Dairy Fuels, LLC (C1007); 
Facil ity Name: Calgren Dairy Fuels, LLC (F00029); 
Renewable Natural Gas (RNG) produced from Dairy 
Manure at 4K Dairy and upgraded at Calgren Dairy Fuels 
in Pixley, California; RNG pipelined to California for 
transportation use

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B01270400 -392.44 CNG026B01270401 -410.41 12/31/2020 None Bio-CNG Calgren Dairy Fuels, LLC 

(C1007)
Calgren Dairy Fuels, 
LLC (F00029)

Renewable Natural Gas (RNG) 
produced from Dairy Manure at 4K 
Dairy and upgraded at Calgren Dairy 
Fuels in Pixley, California; RNG 
pipelined to California for 
transportation use

2021 AFPR Recert Complete

A029501 Tier 1 3.0

Fuel Producer: Imperial Western Products (9871); Facil ity 
Name: Imperial Western Products (81066); Rendered 
Used Cooking Oil sourced from surrounding states, 
transported by truck to Biodiesel plant in Coachella, 
California; Natural Gas and Grid Electricity; Biodiesel 
transported by trucks to California refueling stations.

California oking Oil/Waste Oil (U Biodiesel (BIO) BIO001A02950100 21.93 BIO001A02950101 22.03 4/1/2021 None Biodiesel Imperial Western 
Products (9871)

Imperial Western 
Products (81066)

Rendered Used Cooking Oil sourced 
from surrounding states, transported by 
truck to Biodiesel plant in Coachella, 
California; Natural Gas and Grid 
Electricity; Biodiesel transported by 
trucks to California refueling stations.

2021 AFPR Recert Complete Retired



A029502 Tier 1 3.0

Fuel Producer: Imperial Western Products (9871); Facil ity 
Name: Imperial Western Products (81066); Raw Used 
Cooking Oil sourced from surrounding states, transported 
by truck to Biodiesel plant in Coachella, California for on
site rendering; Natural Gas and Grid Electricity; 
Biodiesel transported by trucks to California refueling 
stations.

California oking Oil/Waste Oil (U Biodiesel (BIO) BIO001A02950200 16.98 BIO001A02950201 16.71 4/1/2021 None Biodiesel Imperial Western 
Products (9871)

Imperial Western 
Products (81066)

Raw Used Cooking Oil sourced from 
surrounding states, transported by truck 
to Biodiesel plant in Coachella, 
California for on-site rendering; Natural 
Gas and Grid Electricity; Biodiesel 
transported by trucks to California 
refueling stations.

2021 AFPR Recert Complete Retired

A029702 Tier 1 3.0

Fuel Producer: RENEWABLE POWER PRODUCERS, 
LLC (6504); Facil ity Name: RENEWABLE POWER 
PRODUCERS, LLC (71289); Biomethane from Landfil l at 
Lawrence, Kansas, pipelined to Clean Energy Boron, 
California for l iquefaction to LNG; trucked to California; 
regasified, and compressed to L-CNG (Provisional)

Kansas Landfil l Gas (025)
Liquefied 

Compressed 
Natural Gas 

(LCN)

LCN025A02970200 61.43 LCN025A02970201 63.59 12/15/2020 None Bio-CNG
RENEWABLE POWER 
PRODUCERS, LLC 
(6504)

RENEWABLE POWER 
PRODUCERS, LLC 
(71289)

Biomethane from Landfil l at Lawrence, 
Kansas, pipelined to Clean Energy 
Boron, California for l iquefaction to 
LNG; trucked to California; regasified, 
and compressed to L-CNG (Provisional)

2021 AFPR Recert Complete Retired

A029801 Tier 1 3.0

Fuel Producer: PUGET SOUND ENERGY (6055); Facil ity 
Name: CEDAR HILLS LANDFILL RECOVERY GAS 
PROJECT (71109); Biomethane from Cedar Hills 
Landfil l at Maple Valley, Washington upgrading at 
Puget Sound Energy, pipelined to California for 
compression to CNG (Provisional)

Washington Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A02980100 28.24 CNG025A02980101 28.80 3/12/2021 None Bio-CNG PUGET SOUND 

ENERGY (6055)

CEDAR HILLS 
LANDFILL 
RECOVERY GAS 
PROJECT (71109)

Biomethane from Cedar Hills Landfil l 
at Maple Valley, Washington 
upgrading at Puget Sound Energy, 
pipelined to California for compression 
to CNG (Provisional)

2021 AFPR Recert Complete Retired

A029802 Tier 1 3.0

Fuel Producer: PUGET SOUND ENERGY (6055); Facil ity 
Name: CEDAR HILLS LANDFILL RECOVERY GAS 
PROJECT (71109); Biomethane from Cedar Hills 
Landfil l at Maple Valley, Washington upgrading at 
Puget Sound Energy, pipelined to Clean Energy Boron, 
California for l iquefaction to LNG; trucked to California 
LNG stations (Provisional)

Washington Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

LNG025A02980200 41.09 LNG025A02980201 42.58 3/12/2021 None Bio-LNG PUGET SOUND 
ENERGY (6055)

CEDAR HILLS 
LANDFILL 
RECOVERY GAS 
PROJECT (71109)

Biomethane from Cedar Hills Landfil l 
at Maple Valley, Washington 
upgrading at Puget Sound Energy, 
pipelined to Clean Energy Boron, 
California for l iquefaction to LNG; 
trucked to California LNG stations 
(Provisional)

2021 AFPR Recert Complete Retired

A029803 Tier 1 3.0

Fuel Producer: PUGET SOUND ENERGY (6055); Facil ity 
Name: CEDAR HILLS LANDFILL RECOVERY GAS 
PROJECT (71109); Biomethane from Cedar Hills 
Landfil l at Maple Valley, Washington upgrading at 
Puget Sound Energy, pipelined to Clean Energy Boron, 
California for l iquefaction to LNG; trucked to California; 
regasified, and compressed to L-CNG (Provisional)

Washington Landfil l Gas (025)
Liquefied 

Compressed 
Natural Gas 

(LCN)

LCN025A02980300 44.18 LCN025A02980301 45.67 3/12/2021 None Bio-CNG PUGET SOUND 
ENERGY (6055)

CEDAR HILLS 
LANDFILL 
RECOVERY GAS 
PROJECT (71109)

Biomethane from Cedar Hills Landfil l 
at Maple Valley, Washington 
upgrading at Puget Sound Energy, 
pipelined to Clean Energy Boron, 
California for l iquefaction to LNG; 
trucked to California; regasified, and 
compressed to L-CNG (Provisional)

2021 AFPR Recert Complete Retired

A030601 Tier 1 3.0

Fuel Producer: MONROEVILLE LFG, LLC (6317); 
Facil ity Name: MONROEVILLE LFG, LLC (71136); 
Biomethane from Monroevil le Landfil l in Monroevil le, 
PA, upgrading at Monroevil le LFG, LLC, pipelined to 
California for compression to CNG (Provisional)

Pennsylvania Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A03060100 41.93 CNG025A03060101 42.85 4/6/2021 None Bio-CNG MONROEVILLE LFG, 

LLC (6317)
MONROEVILLE LFG, 
LLC (71136)

Biomethane from Monroevil le Landfil l 
in Monroevil le, PA, upgrading at 
Monroevil le LFG, LLC, pipelined to 
California for compression to CNG 
(Provisional)

2021 AFPR Recert Complete Retired

B014301 Tier 2 3.0

Fuel Producer: Anew RNG, LLC (5877); Facil ity Name: 
Valley View Farm (70021S); Renewable Natural Gas 
(RNG) from Swine Manure of Valley View Farms, 
Greencastle, Missouri; transported by truck to pipeline 
injection point; delivered via pipeline to Los Angeles, 
California and central California locations

Missouri Swine Manure (044)
Compressed 
Natural Gas 

(CNG)
CNG044B01430100 -429.05 CNG044B01430101 -432.11 6/29/2021 None Bio-CNG Anew RNG, LLC (5877) Valley View Farm 

(70021S)

Renewable Natural Gas (RNG) from 
Swine Manure of Valley View Farms, 
Greencastle, Missouri; transported by 
truck to pipeline injection point; 
delivered via pipeline to Los Angeles, 
California and central California 
locations

2021 AFPR Recert Complete Retired

A030902 Tier 1 3.0

Fuel Producer: Highwater Ethanol, LLC (3303); Facil ity 
Name: Highwater Ethanol, LLC (70235); Midwest Corn, 
Dry Mill; Dry DGS, Corn Oil; Natural Gas, Grid Electricity; 
Starch Ethanol produced in Minnesota; Ethanol 
transported by rail to California. (Provisional)

Minnesota Corn (009) Ethanol (ETH) ETH009A03090200 71.95 ETH009A03090201 72.02 5/4/2021 None Ethanol Highwater Ethanol, LLC 
(3303)

Highwater Ethanol, 
LLC (70235)

Midwest Corn, Dry Mill; Dry DGS, Corn 
Oil; Natural Gas, Grid Electricity; 
Starch Ethanol produced in Minnesota; 
Ethanol transported by rail to 
California. (Provisional)

2021 AFPR Recert Complete Retired

B014901 Tier 2 3.0

Fuel Producer: Anew RNG, LLC (5877); Facil ity Name: 
South Meadows Farm (F00195); Renewable Natural Gas 
(RNG) from Swine Manure of South Meadows Farm, 
Browning, Missouri; transported by truck to pipeline 
injection point; delivered via pipeline to Los Angeles, 
California

Missouri Swine Manure (044)
Compressed 
Natural Gas 

(CNG)
CNG044B01490100 -359.66 CNG044B01490101 -319.70 6/29/2021 None Bio-CNG Anew RNG, LLC (5877) South Meadows Farm 

(F00195)

Renewable Natural Gas (RNG) from 
Swine Manure of South Meadows 
Farm, Browning, Missouri; transported 
by truck to pipeline injection point; 
delivered via pipeline to Los Angeles, 
California

2021 AFPR Recert Complete

B016501 Tier 2 3.0

Fuel Producer: Tril l ium Transportation Fuels, LLC 
(T311); Facil ity Name: Greengasco, LLC (F00154); 
Biogas from Dairy Manure at Exum Dairy in Stratford, 
Texas; Upgraded biomethane pipelined to California for 
transportation use

Texas Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B01650100 -406.35 CNG026B01650101 -392.30 9/30/2021 None Bio-CNG Tril l ium Transportation 

Fuels, LLC (T311)
Greengasco, LLC 
(F00154)

Biogas from Dairy Manure at Exum 
Dairy in Stratford, Texas; Upgraded 
biomethane pipelined to California for 
transportation use

2021 AFPR Recert Complete

A033001 Tier 1 3.0

Fuel Producer: KAAPA Ethanol Holdings LLC (4805); 
Facil ity Name: KAPPA Ethanol Ravenna LLC; Midwest 
Corn, Dry Mill; Dry DGS, Corn oil and Syrup;  Natural 
Gas, Grid Electricity; Starch Ethanol produced in 
Ravena, Nebraska; Ethanol transported by rail to 
California. (Provisional)

Nebraska Corn (009) Ethanol (ETH) ETH009A03300100 73.75 ETH009A03300101 73.79 3/1/2021 None Ethanol KAAPA Ethanol 
Holdings LLC (4805)

KAPPA Ethanol 
Ravenna LLC

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Ravena, Nebraska; Ethanol transported 
by rail to California. (Provisional)

2021 AFPR Recert Complete Retired

B016301 Tier 2 3.0

Fuel Producer: CleanFuture, Inc. (C1001); Facil ity Name: 
Hilarides (F00006); Low-CI Electricity from Dairy Manure 
Biogas using reciprocating engine at Hilarides Dairy in 
Lindsay, California for use as transportation fuel in 
California.

California Dairy Manure (026) Electricity (ELC) ELC026B01630100 -758.46 ELC026B01630101 -756.24 6/21/2021 None Electricity CleanFuture, Inc. 
(C1001) Hilarides (F00006)

Low-CI Electricity from Dairy Manure 
Biogas using reciprocating engine at 
Hilarides Dairy in Lindsay, California 
for use as transportation fuel in 
California.

2021 AFPR Recert Complete

B017301 Tier 2 3.0

Fuel Producer: DF-AP #1, LLC (C1122); Facil ity Name: 
Big Sky Dairy Digester (F00329); Low-CI Electricity from 
Dairy Manure Biogas using reciprocating engine at Big 
Sky Dairy in Gooding, Idaho for use as transportation fuel 
in California 

Idaho Dairy Manure (026) Electricity (ELC) ELC026B01730100 -545.71 ELC026B01730101 -548.10 9/22/2021 None Electricity DF-AP #1, LLC (C1122) Big Sky Dairy Digester 
(F00329)

Low-CI Electricity from Dairy Manure 
Biogas using reciprocating engine at 
Big Sky Dairy in Gooding, Idaho for 
use as transportation fuel in California 

2021 AFPR Recert Complete Retired

B017402 Tier 2 3.0

Fuel Producer: POET Biorefining - Big Stone (4736); 
Facil ity Name: POET Biorefining - Big Stone (70025); 
Midwest Corn, Dry Mill; Wet DGS, Corn Oil; Natural Gas, 
Coal, Grid Electricity; Starch Ethanol produced in South 
Dakota; Ethanol transported by rail to California.

South Dakota Corn (009) Ethanol (ETH) ETH009B01740200 68.73 ETH009B01740201 69.33 9/24/2021 None Ethanol POET Biorefining - Big 
Stone (4736)

POET Biorefining - 
Big Stone (70025)

Midwest Corn, Dry Mill; Wet DGS, Corn 
Oil; Natural Gas, Coal, Grid Electricity; 
Starch Ethanol produced in South 
Dakota; Ethanol transported by rail to 
California.

2021 AFPR Recert Complete

B017401 Tier 2 3.0

Fuel Producer: POET Biorefining - Big Stone (4736); 
Facil ity Name: POET Biorefining - Big Stone (70025); 
Midwest Corn, Dry Mill; Dry DGS, Corn Oil; Natural Gas, 
Coal, Grid Electricity; Starch Ethanol produced in South 
Dakota; Ethanol transported by rail to California.

South Dakota Corn (009) Ethanol (ETH) ETH009B01740100 75.91 ETH009B01740101 76.65 9/24/2021 None Ethanol POET Biorefining - Big 
Stone (4736)

POET Biorefining - 
Big Stone (70025)

Midwest Corn, Dry Mill; Dry DGS, Corn 
Oil; Natural Gas, Coal, Grid Electricity; 
Starch Ethanol produced in South 
Dakota; Ethanol transported by rail to 
California.

2021 AFPR Recert Complete

A034501 Tier 1 3.0

Fuel Producer: WESTSIDE GAS PRODUCERS, LLC 
(6218); Facil ity Name: WESTSIDE GAS PRODUCERS, 
LLC (71151); Biomethane from Westside Landfil l at 
Three River, Michigan upgrading at Westside Gas 
Producers LLC, pipelined to California for compression 
to CNG.

Michigan Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A03450100 52.66 CNG025A03450101 53.05 6/16/2021 None Bio-CNG

WESTSIDE GAS 
PRODUCERS, LLC 
(6218)

WESTSIDE GAS 
PRODUCERS, LLC 
(71151)

Biomethane from Westside Landfil l at 
Three River, Michigan upgrading at 
Westside Gas Producers LLC, pipelined 
to California for compression to CNG.

2021 AFPR Recert Complete Retired

A035101 Tier 1 3.0

Fuel Producer: E Energy Adams, LLC (4831); Facil ity 
Name: E energy Adams, LLC (70093); Midwest Corn, Dry 
Mill; Dry DGS and Modified DGS, Corn oil and Syrup;  
Natural Gas, Grid Electricity; Starch Ethanol produced in 
Adams, Nebraska;  Ethanol transported by rail to 
California , Composite CI.  (Provisional)

Nebraska Corn (009) Ethanol (ETH) ETH009A03510100 65.93 ETH009A03510101 67.49 6/1/2021 None Ethanol E Energy Adams, LLC 
(4831)

E energy Adams, LLC 
(70093)

Midwest Corn, Dry Mill; Dry DGS and 
Modified DGS, Corn oil and Syrup;  
Natural Gas, Grid Electricity; Starch 
Ethanol produced in Adams, Nebraska;  
Ethanol transported by rail to 
California , Composite CI.  
(Provisional)

2021 AFPR Recert Complete Retired

A036703 Tier 1 3.0

Fuel Producer: SOUTH SHELBY RNG, LLC (1236); 
Facil ity Name: South Shelby RNG, LLC (71241); 
Biomethane from Landfil l at Memphis, TN, pipelined to 
Clean Energy Boron LNG Plant for l iquefaction to LNG; 
trucked to California CNG stations; regasified, and 
compressed to L-CNG (Provisional)

Tennessee Landfil l Gas (025)
Liquefied 

Compressed 
Natural Gas 

(LCN)

LCN025A03670300 65.26 LCN025A03670301 66.26 5/11/2021 None Bio-CNG SOUTH SHELBY RNG, 
LLC (1236)

South Shelby RNG, 
LLC (71241)

Biomethane from Landfil l at Memphis, 
TN, pipelined to Clean Energy Boron 
LNG Plant for l iquefaction to LNG; 
trucked to California CNG stations; 
regasified, and compressed to L-CNG 
(Provisional)

2021 AFPR Recert Complete Retired

A036702 Tier 1 3.0

Fuel Producer: SOUTH SHELBY RNG, LLC (1236); 
Facil ity Name: South Shelby RNG, LLC (71241); 
Biomethane from Landfil l at Memphis, TN, pipelined to 
Clean Energy Boron LNG Plant for l iquefaction to LNG; 
trucked to California LNG stations (Provisional)

Tennessee Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

LNG025A03670200 62.18 LNG025A03670201 63.18 5/11/2021 None Bio-LNG SOUTH SHELBY RNG, 
LLC (1236)

South Shelby RNG, 
LLC (71241)

Biomethane from Landfil l at Memphis, 
TN, pipelined to Clean Energy Boron 
LNG Plant for l iquefaction to LNG; 
trucked to California LNG stations 
(Provisional)

2021 AFPR Recert Complete Retired

B019101 Tier 2 3.0

Fuel Producer: California Renewable Power LLC(C196); 
Facil ity Name: California Renewable Power and 
Organics Recycling and Anaerobic Digestion Facil ity 
(71270); Renewable Natural Gas (RNG) produced from 
mixed Urban Landscaping Waste and Food Scraps and 
upgraded at California Renewable Power and Organics 
Recycling and Anaerobic Digestion Facil ity in Perris, 
California; RNG used in CNG vehicles.

California an Landscaping Waste 
Compressed 
Natural Gas 

(CNG)
CNG028B01910100 2.51 CNG028B01910101 72.26 6/29/2021 None Bio-CNG California Renewable 

Power LLC(C196)

California Renewable 
Power and Organics 
Recycling and 
Anaerobic Digestion 
Facil ity (71270)

Renewable Natural Gas (RNG) 
produced from mixed Urban 
Landscaping Waste and Food Scraps 
and upgraded at California Renewable 
Power and Organics Recycling and 
Anaerobic Digestion Facil ity in Perris, 
California; RNG used in CNG vehicles.

2021 AFPR Recert Complete

B021901 Tier 2 3.0

Fuel Producer: Anew RNG, LLC (5877); Facil ity Name: 
HOMAN FARM (71343); RNG produced from swine 
manure of Homan Farm and upgraded at Homan Farm 
Upgrading, King City, MO; RNG pipelined to California 
for transportation use 

Missouri Swine Manure (044)
Compressed 
Natural Gas 

(CNG)
CNG044B02190100 -412.71 CNG044B02190101 -359.22 9/30/2021 None Bio-CNG Anew RNG, LLC (5877) HOMAN FARM 

(71343)

RNG produced from swine manure of 
Homan Farm and upgraded at Homan 
Farm Upgrading, King City, MO; RNG 
pipelined to California for 
transportation use 

2021 AFPR Recert Complete Retired

A008801 Tier 1 3.0

Fuel Producer: Yuma Ethanol, LLC (4735) ; Facil ity 
Name: Yuma Ethanol, LLC (70024); Midwest Corn, Dry 
Mill, Wet DGS; Corn Oil and Syrup using natural Gas 
and grid electricity; Corn starch Ethanol produced in 
Yuma, Colorado; Ethanol transported by rail to 
California

Colorado Corn (009) Ethanol (ETH) ETH009A00880100 64.61 ETH009A00880101 64.00 5/17/2019 None Ethanol Yuma Ethanol, LLC 
(4735) 

Yuma Ethanol, LLC 
(70024)

Midwest Corn, Dry Mill, Wet DGS; Corn 
Oil and Syrup using natural Gas and 
grid electricity; Corn starch Ethanol 
produced in Yuma, Colorado; Ethanol 
transported by rail to California

2021 AFPR Recert Complete Retired

A019801 Tier 1 3.0

Fuel Producer: KAAPA Ethanol Holdings LLC (4805); 
Facil ity Name: KAAPA Ethanol LLC (70079); Midwest 
Corn, Dry Mill; Wet DGS, Corn Oil; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Minden, 
Nebraska and transported by rail to California, Composite 
CI 

Nebraska Corn (009) Ethanol (ETH) ETH009A01980100 61.26 ETH009A01980103 62.37 6/24/2020 None Ethanol KAAPA Ethanol 
Holdings LLC (4805)

KAAPA Ethanol LLC 
(70079)

Midwest Corn, Dry Mill; Wet DGS, Corn 
Oil; Natural Gas, Grid Electricity; 
Starch Ethanol produced in Minden, 
Nebraska and transported by rail to 
California, Composite CI 

2021 AFPR Recert Complete Retired

A021302 Tier 1 3.0

Fuel Producer: POET Biorefining - Chancellor, LLC 
(4727); Facil ity Name: POET Biorefining - Chancellor, 
LLC (70012); Midwest Corn, Dry Mill;  Fiber ethanol BPX 
Fiber Conversion Process; Natural Gas, Grid Electricity, 
Biomethane, Biomass; Fiber Ethanol produced in 
Chancellor, South Dakota; Ethanol transported by rail to 
California

South Dakota Corn Fiber (012) Ethanol (ETH) ETH012A02130200 21.31 ETH012A02130203 21.93 6/22/2020 None Ethanol - Cellulosic POET Biorefining - 
Chancellor, LLC (4727)

POET Biorefining - 
Chancellor, LLC 
(70012)

Midwest Corn, Dry Mill;  Fiber ethanol 
BPX Fiber Conversion Process; Natural 
Gas, Grid Electricity, Biomethane, 
Biomass; Fiber Ethanol produced in 
Chancellor, South Dakota; Ethanol 
transported by rail to California

2021 AFPR Recert Complete Retired

B007901 Tier 2 3.0

Fuel Producer: Kern Oil & Refining Co. (5038); Facil ity 
Name: Kern Oil & Refining Co. (80105); Rendered 
animal fat sourced from California and transported by 
truck; Renewable diesel produced from co-processing 
animal fat with fossil feedstock in a kerosene hydrotreater 
in Bakersfield, California and transported by truck for 
distribution

California w (animal and poultry f Renewable 
Diesel (RND) RND002B00790100 30.48 RND002B00790103 34.32 9/30/2020 Application Package Renewable Diesel Kern Oil & Refining Co. 

(5038)
Kern Oil & Refining 
Co. (80105)

Rendered animal fat sourced from 
California and transported by truck; 
Renewable diesel produced from co-
processing animal fat with fossil 
feedstock in a kerosene hydrotreater in 
Bakersfield, California and transported 
by truck for distribution

2021 AFPR Recert Complete

B007902 Tier 2 3.0

Fuel Producer: Kern Oil & Refining Co. (5038); Facil ity 
Name: Kern Oil & Refining Co. (80105);  Renewable 
diesel produced from co-processing animal fat with fossil 
feedstock in a kerosene hydrotreater in Bakersfield, 
California and transported by truck for distribution

California w (animal and poultry f Renewable 
Diesel (RND) RND002B00790200 41.85 RND002B00790203 43.24 9/30/2020 Application Package Renewable Diesel Kern Oil & Refining Co. 

(5038)
Kern Oil & Refining 
Co. (80105)

 Renewable diesel produced from co-
processing animal fat with fossil 
feedstock in a kerosene hydrotreater in 
Bakersfield, California and transported 
by truck for distribution

2021 AFPR Recert Complete

B010201 Tier 2 3.0

Fuel Producer: Tril l ium Transportation Fuels, LLC 
(T311); Facil ity Name: Greengasco, LLC (F00154); 
Renewable Natural Gas (RNG) produced from Dairy 
Manure at Westside Dairy and Eastside Dairy and 
upgraded at GreenGasco in Stratford, Texas; RNG 
pipelined to California for transportation use

Texas Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B01020101 -408.62 CNG026B01020106 -403.57 12/3/2020 Application Package Bio-CNG Tril l ium Transportation 

Fuels, LLC (T311)
Greengasco, LLC 
(F00154)

Renewable Natural Gas (RNG) 
produced from Dairy Manure at 
Westside Dairy and Eastside Dairy and 
upgraded at GreenGasco in Stratford, 
Texas; RNG pipelined to California for 
transportation use

2021 AFPR Recert Complete

A025901 Tier 1 3.0

Fuel Producer: Bioenergy Development Group LLC 
(3785); Facil ity Name: Bioenergy Development Group, 
LLC (80316); U.S sourced Corn Oil from DGS; Natural 
Gas and Grid Electricity; Biodiesel produced in 
Memphis, Tennessee and transported by rail to 
California (Provisional)

Tennessee Disti l lers' Corn Oil  (00 Biodiesel (BIO) BIO003A02590100 36.62 BIO003A02590102 37.49 11/6/2020 None Biodiesel Bioenergy Development 
Group LLC (3785)

Bioenergy 
Development Group, 
LLC (80316)

U.S sourced Corn Oil from DGS; 
Natural Gas and Grid Electricity; 
Biodiesel produced in Memphis, 
Tennessee and transported by rail to 
California (Provisional)

2021 AFPR Recert Complete Retired

A025902 Tier 1 3.0

Fuel Producer: Bioenergy Development Group LLC 
(3785); Facil ity Name: Bioenergy Development Group, 
LLC (80316); U.S sourced Soybean Oil; Natural Gas and 
Grid Electricity; Biodiesel produced in Memphis, 
Tennessee and transported by rail to California  
(Provisional)

Tennessee Soybean Oil (005) Biodiesel (BIO) BIO003A02590100 36.62 BIO005A02590202 66.85 11/6/2020 None Biodiesel Bioenergy Development 
Group LLC (3785)

Bioenergy 
Development Group, 
LLC (80316)

U.S sourced Soybean Oil; Natural Gas 
and Grid Electricity; Biodiesel 
produced in Memphis, Tennessee and 
transported by rail to California  
(Provisional)

2021 AFPR Recert Complete Retired

A025903 Tier 1 3.0

Fuel Producer: Bioenergy Development Group LLC 
(3785); Facil ity Name: Bioenergy Development Group, 
LLC (80316); U.S sourced Rendered Tallow; Natural Gas 
and Grid Electricity; Biodiesel produced in Memphis, 
Tennessee and transported by rail to California 
(Provisional)

Tennessee w (animal and poultry f Biodiesel (BIO) BIO003A02590100 36.62 BIO002A02590302 42.58 11/6/2020 None Biodiesel Bioenergy Development 
Group LLC (3785)

Bioenergy 
Development Group, 
LLC (80316)

U.S sourced Rendered Tallow; Natural
Gas and Grid Electricity; Biodiesel 
produced in Memphis, Tennessee and 
transported by rail to California 
(Provisional)

2021 AFPR Recert Complete Retired

A029002 Tier 1 3.0

Fuel Producer: REG Seneca, LLC (3652); Facil ity Name: 
REG Seneca, LLC (80232); Soybean Oil transported by 
truck and rail to Biodiesel plant in Seneca, Il l inois; 
Natural Gas and Electricity; then to California by rail.

Il l inois Soybean Oil (005) Biodiesel (BIO) BIO005A02900200 57.00 BIO005A02900201 58.00 6/8/2021 None Biodiesel REG Seneca, LLC 
(3652)

REG Seneca, LLC 
(80232)

Soybean Oil transported by truck and 
rail to Biodiesel plant in Seneca, 
Il l inois; Natural Gas and Electricity; 
then to California by rail.

2021 AFPR Recert Complete Retired

A029003 Tier 1 3.0

Fuel Producer: REG Seneca, LLC (3652); Facil ity Name: 
REG Seneca, LLC (80232); Canola Oil transported by 
rail to Biodiesel plant in Seneca, Il l inois; Natural Gas 
and Electricity; then to California by rail.

Il l inois Canola Oil (006) Biodiesel (BIO) BIO006A02900300 53.00 BIO006A02900301 54.50 6/8/2021 None Biodiesel REG Seneca, LLC 
(3652)

REG Seneca, LLC 
(80232)

Canola Oil transported by rail to 
Biodiesel plant in Seneca, Il l inois; 
Natural Gas and Electricity; then to 
California by rail.

2021 AFPR Recert Complete

A029006 Tier 1 3.0

Fuel Producer: REG Seneca, LLC (3652); Facil ity Name: 
REG Seneca, LLC (80232); U.S sourced Used Cooking 
Oil, transported locally by truck to Biodiesel plant in 
Seneca, Il l inois; Natural Gas and Electricity; biodiesel 
fuel then transported to California by rail.

Il l inois oking Oil/Waste Oil (U Biodiesel (BIO) BIO001A02900600 20.25 BIO001A02900601 22.00 6/8/2021 None Biodiesel REG Seneca, LLC 
(3652)

REG Seneca, LLC 
(80232)

U.S sourced Used Cooking Oil, 
transported locally by truck to Biodiesel
plant in Seneca, Il l inois; Natural Gas 
and Electricity; biodiesel fuel then 
transported to California by rail.

2021 AFPR Recert Complete Retired

A030401 Tier 1 3.0

Fuel Producer: Tril l ium Transportation Fuels, LLC 
(T311); Facil ity Name: Point Loma Digester Gas Project 
(F00027);  Point Loma WWTP digester gas, upgraded to 
pipeline quality uti l izing mainly only onsite produced 
power from biogas powered engines, injected into the 
pipeline and dispensed in California. (Provisional)

California Wastewater Sludge (03
Compressed 
Natural Gas 

(CNG)
CNG030A03040100 30.31 CNG030A03040102 38.91 6/14/2021 None Bio-CNG Tril l ium Transportation 

Fuels, LLC (T311)
Point Loma Digester 
Gas Project (F00027)

 Point Loma WWTP digester gas, 
upgraded to pipeline quality uti l izing 
mainly only onsite produced power 
from biogas powered engines, injected 
into the pipeline and dispensed in 
California. (Provisional)

2021 AFPR Recert Complete Retired

B018502 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas West Visalia LLC (F00337); 
Renewable Natural Gas (RNG) from Dairy Manure of 
ABEC #9 LLC dba Moonlight Dairy Biogas and 
upgraded at CalBioGas West in Tulare, CA; RNG 
pipelined to California for transportation use  
(Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B01850200 -388.91 CNG026B01850201 -366.51 9/30/2021 Application Package Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas West 
Visalia LLC (F00337)

Renewable Natural Gas (RNG) from 
Dairy Manure of ABEC #9 LLC dba 
Moonlight Dairy Biogas and upgraded 
at CalBioGas West in Tulare, CA; RNG 
pipelined to California for 
transportation use  (Provisional)

2021 AFPR Recert Complete Retired

B018701 Tier 2 3.0

Fuel Producer: Dry Creek RNG LLC (C1098); Facil ity 
Name: Dry Creek RNG Project (F00342); Biogas from 
Dairy Manure at Dry Creek Dairy and Southside Dairy in 
Hansen, Idaho; Upgraded biomethane pipelined to 
California for transportation use  (Provisional)

Idaho Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B01870100 -435.22 CNG026B01870101 -421.53 3/15/2023 Application Package Bio-CNG Dry Creek RNG LLC 

(C1098)
Dry Creek RNG Project 
(F00342)

Biogas from Dairy Manure at Dry Creek 
Dairy and Southside Dairy in Hansen, 
Idaho; Upgraded biomethane 
pipelined to California for 
transportation use  (Provisional)

2021 AFPR Recert Complete Retired

B019801 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194) ; 
Facil ity Name: CalBioGas Kern LLC (F00336); Biogas 
from Dairy Manure at ABEC# 5 LLC dba Trilogy Dairy 
Biogas in Bakersfield, CA; upgraded biomethane 
pipelined to California for transportation use  
(Provisional)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B01980100 -388.29 CNG026B01980101 -294.40 9/30/2021 Application Package Bio-CNG California Bioenergy 

LLC (B194) 
CalBioGas Kern LLC 
(F00336)

Biogas from Dairy Manure at ABEC# 5 
LLC dba Trilogy Dairy Biogas in 
Bakersfield, CA; upgraded biomethane 
pipelined to California for 
transportation use  (Provisional)

2021 AFPR Recert Complete Retired

A039401 Tier 1 3.0

Fuel Producer: America Agri Products/Wheatland, LLC 
(5095); Facil ity Name: Mid America Agri 
Products/Wheatland LLC (70153); Midwest Corn, Dry 
Mill; Wet DGS, Syrup, Corn Oil; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Nebraska; 
Ethanol transported by rail to California.

Nebraska Corn (009) Ethanol (ETH) ETH009A03940100 66.71 ETH009A03940101 66.77 10/14/2021 None Ethanol
America Agri 
Products/Wheatland, 
LLC (5095)

Mid America Agri 
Products/Wheatland 
LLC (70153)

Midwest Corn, Dry Mill; Wet DGS, 
Syrup, Corn Oil; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Nebraska; Ethanol transported by rail to 
California.

2021 AFPR Recert Complete Retired

B020702 Tier 2 3.0

Fuel Producer: U.S. Venture, Inc. (5504); Facil ity Name: 
Dane Renewable Energy, LLC (F00235); Renewable 
Natural Gas (RNG) from Dairy Manure from the Statz B 
Farm; RNG pipelined to multiple California fueling 
stations (Provisional)

Wisconsin Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B02070200 -211.01 CNG026B02070201 -193.95 12/29/2021 Application Package Bio-CNG U.S. Venture, Inc. (5504) Dane Renewable 

Energy, LLC (F00235)

Renewable Natural Gas (RNG) from 
Dairy Manure from the Statz B Farm; 
RNG pipelined to multiple California 
fueling stations (Provisional)

2021 AFPR Recert Complete Retired

B020701 Tier 2 3.0

Fuel Producer: U.S. Venture, Inc. (5504); Facil ity Name: 
Dane Renewable Energy, LLC (F00235); Renewable 
Natural Gas (RNG) from Dairy Manure from the Statz 
Home Farm and (5) satell ite farms in Sun Prairie, WI; 
RNG pipelined to multiple California fueling stations 
(Provisional)

Wisconsin Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B02070100 -135.37 CNG026B02070101 -132.51 12/29/2021 Application Package Bio-CNG U.S. Venture, Inc. (5504) Dane Renewable 

Energy, LLC (F00235)

Renewable Natural Gas (RNG) from 
Dairy Manure from the Statz Home 
Farm and (5) satell ite farms in Sun 
Prairie, WI; RNG pipelined to multiple 
California fueling stations (Provisional)

2021 AFPR Recert Complete Retired

A040201 Tier 1 3.0

Fuel Producer: Siouxland Ethanol, LLC (5026); Facil ity 
Name: Siouxland Ethanol (70134); Midwest Corn, Dry 
Mill; Dry DGS and MDGS, Corn oil;  Natural Gas, 
Landfil l Gas, Combined-Heat and Power and Grid 
Electricity; Starch Ethanol produced in Nebraska;  
Ethanol transported by rail to California, Composite CI. 
(Provisional)

Nebraska Corn (009) Ethanol (ETH) ETH009A04020100 63.73 ETH009A04020101 63.80 10/11/2021 None Ethanol Siouxland Ethanol, LLC 
(5026)

Siouxland Ethanol 
(70134)

Midwest Corn, Dry Mill; Dry DGS and 
MDGS, Corn oil;  Natural Gas, Landfil l 
Gas, Combined-Heat and Power and 
Grid Electricity; Starch Ethanol 
produced in Nebraska;  Ethanol 
transported by rail to California, 
Composite CI. (Provisional)

2021 AFPR Recert Complete

B021601 Tier 2 3.0

Fuel Producer: DTE ENERGY TRADING, INC. (6545); 
Facil ity Name: KEWAUNEE RENEWABLE ENERGY, LLC 
(71003); Renewable Natural Gas (RNG) from Dairy 
Manure at Kinnard Farms and upgraded at Kewaunee 
Renewable Energy, LLC in Casco, WI; RNG is trucked to 
pipeline injection and pipelined to California for 
transportation use (Provisional)

Wisconsin Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B02160100 -382.83 CNG026B02160101 -333.34 3/30/2022 Application Package Bio-CNG DTE ENERGY 

TRADING, INC. (6545)

KEWAUNEE 
RENEWABLE 
ENERGY, LLC 
(71003)

Renewable Natural Gas (RNG) from 
Dairy Manure at Kinnard Farms and 
upgraded at Kewaunee Renewable 
Energy, LLC in Casco, WI; RNG is 
trucked to pipeline injection and 
pipelined to California for 
transportation use (Provisional)

2021 AFPR Recert Complete Retired

B021603 Tier 2 3.0

Fuel Producer: DTE ENERGY TRADING, INC. (6545); 
Facil ity Name: KEWAUNEE RENEWABLE ENERGY, LLC 
(71003); Renewable Natural Gas (RNG) from Dairy 
Manure at Kinnard Farms and upgraded at Kewaunee 
Renewable Energy, LLC in Casco, WI; RNG is trucked to 
pipeline injection and pipelined to Arizona for 
l iquefaction and trucked to California for use as L-CNG 
(Provisional)

Wisconsin Dairy Manure (026)
Liquefied 

Compressed 
Natural Gas 

(LCN)

LCN026B02160300 -366.02 LCN026B02160301 -315.22 3/30/2022 Application Package Bio-CNG DTE ENERGY 
TRADING, INC. (6545)

KEWAUNEE 
RENEWABLE 
ENERGY, LLC 
(71003)

Renewable Natural Gas (RNG) from 
Dairy Manure at Kinnard Farms and 
upgraded at Kewaunee Renewable 
Energy, LLC in Casco, WI; RNG is 
trucked to pipeline injection and 
pipelined to Arizona for l iquefaction 
and trucked to California for use as L-
CNG (Provisional)

2021 AFPR Recert Complete Retired

B021602 Tier 2 3.0

Fuel Producer: DTE ENERGY TRADING, INC. (6545); 
Facil ity Name: KEWAUNEE RENEWABLE ENERGY, LLC 
(71003); Renewable Natural Gas (RNG) from Dairy 
Manure at Kinnard Farms and upgraded at Kewaunee 
Renewable Energy, LLC in Casco, WI; RNG is trucked to 
pipeline injection and pipelined to Arizona for 
l iquefaction and trucked to California for use as LNG  
(Provisional)

Wisconsin Dairy Manure (026)
Liquefied 

Natural Gas 
(LNG)

LNG026B02160200 -369.56 LNG026B02160201 -318.76 3/30/2022 Application Package Bio-LNG DTE ENERGY 
TRADING, INC. (6545)

KEWAUNEE 
RENEWABLE 
ENERGY, LLC 
(71003)

Renewable Natural Gas (RNG) from 
Dairy Manure at Kinnard Farms and 
upgraded at Kewaunee Renewable 
Energy, LLC in Casco, WI; RNG is 
trucked to pipeline injection and 
pipelined to Arizona for l iquefaction 
and trucked to California for use as 
LNG  (Provisional)

2021 AFPR Recert Complete Retired

B021702 Tier 2 3.0

Fuel Producer: DTE ENERGY TRADING, INC. (6545); 
Facil ity Name: NEW CHESTER RENEWABLE ENERGY, 
LLC (71181); Renewable Natural Gas (RNG) from Dairy 
Manure at New Chester Farm and upgraded at NEW 
CHESTER RENEWABLE ENERGY, LLC, Grand Marsh, 
WI; RNG trucked to pipeline injection and pipelined to 
Arizona for l iquefaction; LNG trucked to California for 
final use (Provisional)

Wisconsin Dairy Manure (026)
Liquefied 

Natural Gas 
(LNG)

LNG026B02170200 -290.16 LNG026B02170201 -259.30 3/30/2022 Application Package Bio-LNG DTE ENERGY 
TRADING, INC. (6545)

NEW CHESTER 
RENEWABLE 
ENERGY, LLC 
(71181)

Renewable Natural Gas (RNG) from 
Dairy Manure at New Chester Farm and 
upgraded at NEW CHESTER 
RENEWABLE ENERGY, LLC, Grand 
Marsh, WI; RNG trucked to pipeline 
injection and pipelined to Arizona for 
l iquefaction; LNG trucked to California 
for final use (Provisional)

2021 AFPR Recert Complete Retired

B021703 Tier 2 3.0

Fuel Producer: DTE ENERGY TRADING, INC. (6545); 
Facil ity Name: NEW CHESTER RENEWABLE ENERGY, 
LLC (71181); Renewable Natural Gas (RNG) from Dairy 
Manure at New Chester Farm and upgraded at NEW 
CHESTER RENEWABLE ENERGY, LLC, Grand Marsh, 
WI; RNG trucked to pipeline injection and pipelined to 
Arizona for l iquefaction; LNG trucked to California for 
use as L-CNG (Provisional)

Wisconsin Dairy Manure (026)
Liquefied 

Compressed 
Natural Gas 

(LCN)

LCN026B02170300 -286.62 LCN026B02170301 -255.76 3/30/2022 Application Package Bio-CNG DTE ENERGY 
TRADING, INC. (6545)

NEW CHESTER 
RENEWABLE 
ENERGY, LLC 
(71181)

Renewable Natural Gas (RNG) from 
Dairy Manure at New Chester Farm and 
upgraded at NEW CHESTER 
RENEWABLE ENERGY, LLC, Grand 
Marsh, WI; RNG trucked to pipeline 
injection and pipelined to Arizona for 
l iquefaction; LNG trucked to California 
for use as L-CNG (Provisional)

2021 AFPR Recert Complete Retired

B021701 Tier 2 3.0

Fuel Producer: DTE ENERGY TRADING, INC. (6545); 
Facil ity Name: NEW CHESTER RENEWABLE ENERGY, 
LLC (71181); Renewable Natural Gas (RNG) from Dairy 
Manure at New Chester Farm and upgraded at NEW 
CHESTER RENEWABLE ENERGY, LLC in Grand Marsh, 
WI, LLC; RNG is trucked to pipeline injection and 
pipelined to California for transportation use 
(Provisional)

Wisconsin Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B02170100 -303.92 CNG026B02170101 -274.25 3/30/2022 Application Package Bio-CNG DTE ENERGY 

TRADING, INC. (6545)

NEW CHESTER 
RENEWABLE 
ENERGY, LLC 
(71181)

Renewable Natural Gas (RNG) from 
Dairy Manure at New Chester Farm and 
upgraded at NEW CHESTER 
RENEWABLE ENERGY, LLC in Grand 
Marsh, WI, LLC; RNG is trucked to 
pipeline injection and pipelined to 
California for transportation use 
(Provisional)

2021 AFPR Recert Complete Retired

B022001 Tier 2 3.0

Fuel Producer: Anew RNG, LLC (5877); Facil ity Name: 
SOMERSET FARM (71381); Biogas from Swine Manure 
at Somerset Farm in Powersvil le, MO; upgraded 
biomethane pipelined to California for transportation use 
(Provisional)

Missouri Swine Manure (044)
Compressed 
Natural Gas 

(CNG)
CNG044B02200101 -410.57 CNG044B02200102 -370.44 12/31/2021 Application Package Bio-CNG Anew RNG, LLC (5877) SOMERSET FARM 

(71381)

Biogas from Swine Manure at 
Somerset Farm in Powersvil le, MO; 
upgraded biomethane pipelined to 
California for transportation use 
(Provisional)

2021 AFPR Recert Complete Retired

A041601 Tier 1 3.0

Fuel Producer: TRUSTAR ENERGY LLC (6523); Facil ity 
Name: Greentree Landfil l Gas Company (F00212); 
Biomethane from Greentree Landfil l in Kersey, 
Pennsylvania, pipelined to California for compression to 
CNG. (Provisional)

Pennsylvania Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A04160100 66.18 CNG025A04160101 71.21 11/23/2021 None Bio-CNG TRUSTAR ENERGY LLC 

(6523)

Greentree Landfil l 
Gas Company 
(F00212)

Biomethane from Greentree Landfil l in 
Kersey, Pennsylvania, pipelined to 
California for compression to CNG. 
(Provisional)

2021 AFPR Recert Complete Retired

A042301 Tier 1 3.0

Fuel Producer: Homeland Energy Solutions LLC (3220); 
Facil ity Name: Homeland Energy Solutions LLC (70188); 
Midwest Corn, Dry Mill; Dry DGS, Corn oil and Syrup;  
Natural Gas, Grid Electricity; Ethanol produced in 
Lawler, Iowa;  Ethanol transported by rail to California. 
(Provisional)

Iowa Corn (009) Ethanol (ETH) ETH009A04230100 70.88 ETH009A04230101 72.01 10/26/2021 None Ethanol Homeland Energy 
Solutions LLC (3220)

Homeland Energy 
Solutions LLC (70188)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup;  Natural Gas, Grid 
Electricity; Ethanol produced in 
Lawler, Iowa;  Ethanol transported by 
rail to California. (Provisional)

2021 AFPR Recert Complete Retired

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0079_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0079_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0102_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0185_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0187_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0198_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0207_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0207_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0216_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0216_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0216_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0217_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0217_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0217_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0220_cover.pdf


A037803 Tier 1 3.0

Fuel Producer: White Energy, Inc. (4745); Facil ity Name: 
Plainview BioEnergy, LLC (White Energy) (70039); Local 
Sorghum, Dry Mill, Wet DGS; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Plainview, Texas; 
Ethanol transported by rail to California (Provisional)

Texas Grain Sorghum (010 Ethanol (ETH) ETH010A03780300 66.28 ETH010A03780301 66.40 9/29/2021 None Ethanol White Energy, Inc. 
(4745)

Plainview BioEnergy, 
LLC (White Energy) 
(70039)

Local Sorghum, Dry Mill, Wet DGS; 
Natural Gas, Grid Electricity; Starch 
Ethanol produced in Plainview, Texas; 
Ethanol transported by rail to 
California (Provisional)

2021 AFPR Recert Complete Retired

A037805 Tier 1 3.0

Fuel Producer: White Energy, Inc. (4745); Facil ity Name: 
Plainview BioEnergy, LLC (70039); Local Sorghum, Dry 
Mill, Dry DGS; Natural Gas, Grid Electricity; Starch 
Ethanol produced in Plainview, Texas; Ethanol 
transported by rail to California (Provisional)

Texas Grain Sorghum (010 Ethanol (ETH) ETH010A03780500 73.81 ETH010A03780502 74.69 9/29/2021 None Ethanol White Energy, Inc. 
(4745)

Plainview BioEnergy, 
LLC (70039)

Local Sorghum, Dry Mill, Dry DGS; 
Natural Gas, Grid Electricity; Starch 
Ethanol produced in Plainview, Texas; 
Ethanol transported by rail to 
California (Provisional)

2021 AFPR Recert Complete Retired

B025106 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); Australian Sourced Tallow transported by truck 
and ocean tanker to Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid Electricity, and Hydrogen; 
Finished Fuel transported to California by rail, ocean 
tanker, and/or barge. (Provisional)

Louisiana w (animal and poultry f Renewable 
Diesel (RND) RND002B02510600 42.48 RND002B02510601 47.48 3/28/2022 Application Package Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

Australian Sourced Tallow transported 
by truck and ocean tanker to 
Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid 
Electricity, and Hydrogen; Finished 
Fuel transported to California by rail, 
ocean tanker, and/or barge. 
(Provisional)

2021 AFPR Recert Complete Retired

B025112 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); Australian Sourced Tallow transported by truck 
and ocean tanker to Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid Electricity, and Hydrogen; 
Finished Fuel transported to California by rail, ocean 
tanker, and/or barge. (Provisional)

Louisiana w (animal and poultry f Renewable 
Naphtha (RNT) RNT002B02511200 42.48 RNT002B02511201 47.48 3/28/2022 Application Package Renewable Naphtha Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

Australian Sourced Tallow transported 
by truck and ocean tanker to 
Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid 
Electricity, and Hydrogen; Finished 
Fuel transported to California by rail, 
ocean tanker, and/or barge. 
(Provisional)

2021 AFPR Recert Complete Retired

B026802 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Site-Specific 
Rendered Animal Fat Sourced from JBS Brooks Alberta 
Canada transported by rail to Renewable Diesel plant in 
Paramount, California; Natural Gas, Grid Electricity, and 
Hydrogen; Renewable Diesel produced in California  
(Provisional)

California w (animal and poultry f Renewable 
Diesel (RND) RND002B02680200 18.87 RND002B02680201 18.93 3/28/2022 Application Package Renewable Diesel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Site-Specific Rendered Animal Fat 
Sourced from JBS Brooks Alberta 
Canada transported by rail to 
Renewable Diesel plant in Paramount, 
California; Natural Gas, Grid 
Electricity, and Hydrogen; Renewable 
Diesel produced in California  
(Provisional)

2021 AFPR Recert Complete Retired

B026810 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Site-Specific 
Rendered Animal Fat Sourced from JBS Dinmore 
Australia transported by truck and ocean tanker to 
Renewable Diesel plant in Paramount, California; 
Natural Gas, Grid Electricity, and Hydrogen; Renewable 
Jet Fuel produced in California  (Provisional)

California w (animal and poultry f Alternative Jet 
Fuel (AJF) AJF002B02681000 29.26 AJF002B02681001 29.78 3/28/2022 Application Package Alternative Jet Fuel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Site-Specific Rendered Animal Fat 
Sourced from JBS Dinmore Australia 
transported by truck and ocean tanker 
to Renewable Diesel plant in 
Paramount, California; Natural Gas, 
Grid Electricity, and Hydrogen; 
Renewable Jet Fuel produced in 
California  (Provisional)

2021 AFPR Recert Complete Retired

B026812 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Site-Specific 
Rendered Animal Fat Sourced from JBS Dinmore 
Australia transported by truck and ocean tanker to 
Renewable Diesel plant in Paramount, California; 
Natural Gas, Grid Electricity, and Hydrogen; Renewable 
Naphtha produced in California  (Provisional)

California w (animal and poultry f Renewable 
Naphtha (RNT) RNT002B02681200 29.26 RNT002B02681201 29.78 3/28/2022 Application Package Renewable Naphtha AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Site-Specific Rendered Animal Fat 
Sourced from JBS Dinmore Australia 
transported by truck and ocean tanker 
to Renewable Diesel plant in 
Paramount, California; Natural Gas, 
Grid Electricity, and Hydrogen; 
Renewable Naphtha produced in 
California  (Provisional)

2021 AFPR Recert Complete Retired

B026811 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Site-Specific 
Rendered Animal Fat Sourced from JBS Dinmore 
Australia transported by truck and ocean tanker to 
Renewable Diesel plant in Paramount, California; 
Natural Gas, Grid Electricity, and Hydrogen; Renewable 
Diesel produced in California  (Provisional)

California w (animal and poultry f Renewable 
Diesel (RND) RND002B02681100 29.26 RND002B02681101 29.78 3/28/2022 Application Package Renewable Diesel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Site-Specific Rendered Animal Fat 
Sourced from JBS Dinmore Australia 
transported by truck and ocean tanker 
to Renewable Diesel plant in 
Paramount, California; Natural Gas, 
Grid Electricity, and Hydrogen; 
Renewable Diesel produced in 
California  (Provisional)

2021 AFPR Recert Complete Retired

B026803 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Site-Specific 
Rendered Animal Fat Sourced from JBS Brooks Alberta 
Canada transported by rail to Renewable Diesel plant in 
Paramount, California; Natural Gas, Grid Electricity, and 
Hydrogen; Renewable Naphtha produced in California  
(Provisional)

California w (animal and poultry f Renewable 
Naphtha (RNT) RNT002B02680300 18.87 RNT002B02680301 18.93 3/28/2022 Application Package Renewable Naphtha AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Site-Specific Rendered Animal Fat 
Sourced from JBS Brooks Alberta 
Canada transported by rail to 
Renewable Diesel plant in Paramount, 
California; Natural Gas, Grid 
Electricity, and Hydrogen; Renewable 
Naphtha produced in California  
(Provisional)

2021 AFPR Recert Complete Retired

B026801 Tier 2 3.0

Fuel Producer: AltAir Paramount, LLC (6281); Facil ity 
Name: AltAir Paramount, LLC (83180); Site-Specific 
Rendered Animal Fat Sourced from JBS Brooks Alberta 
Canada transported by rail to Renewable Diesel plant in 
Paramount, California; Natural Gas, Grid Electricity, and 
Hydrogen; Renewable Jet Fuel produced in California  
(Provisional)

California w (animal and poultry f Alternative Jet 
Fuel (AJF) AJF002B02680100 18.87 AJF002B02680101 18.93 3/28/2022 Application Package Alternative Jet Fuel AltAir Paramount, LLC 

(6281)
AltAir Paramount, 
LLC (83180)

Site-Specific Rendered Animal Fat 
Sourced from JBS Brooks Alberta 
Canada transported by rail to 
Renewable Diesel plant in Paramount, 
California; Natural Gas, Grid 
Electricity, and Hydrogen; Renewable 
Jet Fuel produced in California  
(Provisional)

2021 AFPR Recert Complete Retired

B036901 Tier 2 3.0

Fuel Producer: MONTAUK ENERGY HOLDINGS, LLC 
(6139); Facil ity Name: Pico Energy, LLC (71221); Biogas 
from dairy manure at B2 Dairy, B6 Dairy, Crossbred Dairy 
in Jerome, ID, and B5 Dairy in Wendell, ID; upgraded to 
pipeline quality at Pico Energy, LLC, and pipeline to CA 
for transportation use. (Provisional)

Idaho Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03690100 -260.56 3/27/2023 Application Package Bio-CNG MONTAUK ENERGY 

HOLDINGS, LLC (6139)
Pico Energy, LLC 
(71221)

Biogas from dairy manure at B2 Dairy, 
B6 Dairy, Crossbred Dairy in Jerome, 
ID, and B5 Dairy in Wendell, ID; 
upgraded to pipeline quality at Pico 
Energy, LLC, and pipeline to CA for 
transportation use. (Provisional)

None

A048801 Tier 1 3.0

Fuel Producer: Western Plains Energy, LLC (4740); 
Facil ity Name: Western Plains Energy, LLC (70030); 
Midwest Corn, Dry Mill;  Wet DGS, Corn oil and Syrup Co
products;  Natural Gas, Grid Electricity, Zero-CI 
Electricity; Starch Ethanol produced in Oakle, KS ;  
Ethanol transported by rail to California        (Provisional)

Kansas Corn (009) Ethanol (ETH) None None ETH009A04880100 62.50 3/14/2023 None Ethanol Western Plains Energy, 
LLC (4740)

Western Plains 
Energy, LLC (70030)

Midwest Corn, Dry Mill;  Wet DGS, 
Corn oil and Syrup Co-products;  
Natural Gas, Grid Electricity, Zero-CI 
Electricity; Starch Ethanol produced in 
Oakle, KS ;  Ethanol transported by rail 
to California        (Provisional)

None

A048802 Tier 1 3.0

Fuel Producer: Western Plains Energy, LLC (4740); 
Facil ity Name: Western Plains Energy, LLC (70030); 
Midwest Grain Sorghum, Dry Mill;  Wet DGS, Grain 
Sorghum oil and Syrup Co-products;  Natural Gas, Grid 
Electricity, Zero-CI Electricity; Starch Ethanol produced 
in Oakle, KS ;  Ethanol transported by rail to California         
(Provisional)

Kansas Grain Sorghum (010 Ethanol (ETH) None None ETH010A04880200 65.50 3/14/2023 None Ethanol Western Plains Energy, 
LLC (4740)

Western Plains 
Energy, LLC (70030)

Midwest Grain Sorghum, Dry Mill;  Wet 
DGS, Grain Sorghum oil and Syrup Co-
products;  Natural Gas, Grid Electricity, 
Zero-CI Electricity; Starch Ethanol 
produced in Oakle, KS ;  Ethanol 
transported by rail to California         
(Provisional)

None

A048803 Tier 1 3.0

Fuel Producer: Western Plains Energy, LLC (4740); 
Facil ity Name: Western Plains Energy, LLC (70030); 
Midwest Corn, Dry Mill;  Fiber ethanol, Edeniq Fiber 
Conversion Protocol;  Natural Gas, Grid Electricity, Zero-
CI Electrcity; Starch Ethanol produced in  Oakley,KS;  
Ethanol transported by rail to California        (Provisional)

Kansas Corn Fiber (012) Ethanol (ETH) None None ETH012A04880300 24.50 3/14/2023 None Ethanol Western Plains Energy, 
LLC (4740)

Western Plains 
Energy, LLC (70030)

Midwest Corn, Dry Mill;  Fiber ethanol, 
Edeniq Fiber Conversion Protocol;  
Natural Gas, Grid Electricity, Zero-CI 
Electrcity; Starch Ethanol produced in  
Oakley,KS;  Ethanol transported by rail 
to California        (Provisional)

None

B038201 Tier 2 3.0

Fuel Producer: Madera Renewable Energy, LLC 
(C1140); Facil ity Name: Madera Renewable Energy, LLC 
(F00436); Low-CI electricity from Dairy Manure biogas 
using reciprocating engine at Philip Verwey Dairy in 
Madera, CA for use as transportation fuel in California. 
(Provisional)

California Dairy Manure (026) Electricity (ELC) None None ELC026B03820100 -758.40 3/28/2023 Application Package Electricity Madera Renewable 
Energy, LLC (C1140)

Madera Renewable 
Energy, LLC (F00436)

Low-CI electricity from Dairy Manure 
biogas using reciprocating engine at 
Philip Verwey Dairy in Madera, CA for 
use as transportation fuel in California. 
(Provisional)

None Retired

B039301 Tier 2 3.0

Fuel Producer:  U.S. Venture, Inc. (5504); Facil ity Name: 
U.S. GAIN RNG FACILITY CLOVER HILL (71261); 
Biogas from Dairy Manure at Clover Hill Dairy in 
Campbellsport, WI; upgraded to pipeline quality at US 
Gain RNG Facility Clover Hill; pipelined to California for 
transportation use   (Provisional)

Wisconsin Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03930100 -204.42 3/30/2023 Application Package Bio-CNG  U.S. Venture, Inc. 

(5504)

U.S. GAIN RNG 
FACILITY CLOVER 
HILL (71261)

Biogas from Dairy Manure at Clover 
Hill Dairy in Campbellsport, WI; 
upgraded to pipeline quality at US 
Gain RNG Facility Clover Hill; 
pipelined to California for 
transportation use   (Provisional)

None

B040101 Tier 2 3.0

Fuel Producer: U.S. Venture, Inc. (5504) ; Facil ity Name: 
YELLOW JACKET SWISS VALLEY RNG PROJECT 
(71161); Biogas from Dairy Manure at Swiss Valley 
Farms in Warsaw, NY; upgraded to pipeline quality at 
Yellow Jacket Swiss Valley RNG Project; pipelined to 
California for transportation use   (Provisional)

New York Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B04010100 -216.27 3/30/2023 Application Package Bio-CNG U.S. Venture, Inc. (5504) 

YELLOW JACKET 
SWISS VALLEY RNG 
PROJECT (71161)

Biogas from Dairy Manure at Swiss 
Valley Farms in Warsaw, NY; upgraded 
to pipeline quality at Yellow Jacket 
Swiss Valley RNG Project; pipelined to 
California for transportation use   
(Provisional)

None Retired

B040401 Tier 2 3.0

Fuel Producer: U.S. Venture, Inc. (5504); Facil ity Name: 
AUGEAN RNG PROJECT (71081); Biogas from dairy 
manure at Augean RNG project, Outlook, WA; upgraded 
to pipeline quality at Augean RNG Project; currently 
trucked to pipeline injection and pipelined to CA for 
transportation use.  (Provisional)

Washington Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B04040100 -216.63 3/28/2023 Application Package Bio-CNG U.S. Venture, Inc. (5504) AUGEAN RNG 

PROJECT (71081)

Biogas from dairy manure at Augean 
RNG project, Outlook, WA; upgraded to 
pipeline quality at Augean RNG 
Project; currently trucked to pipeline 
injection and pipelined to CA for 
transportation use.  (Provisional)

None

B042001 Tier 2 3.0

Fuel Producer: Anew RNG, LLC (5877); Facil ity Name: 
RIALTO Bioenergy (F00475); Bio-CNG from landfil l-
diverted food scraps sourced from multiple materials 
recovery facil ities and upgraded at RIALTO Bioenergy 
facil ity in Bloomington, CA; Bio-CNG injected into 
California natural gas pipeline for transportation use 
(Provisional)

California Food Scraps/Waste  (02
Compressed 
Natural Gas 

(CNG)
None None CNG027B04200100 -28.20 3/22/2023 Application Package Bio-CNG Anew RNG, LLC (5877) RIALTO Bioenergy 

(F00475)

Bio-CNG from landfil l-diverted food 
scraps sourced from multiple materials 
recovery facil ities and upgraded at 
RIALTO Bioenergy facil ity in 
Bloomington, CA; Bio-CNG injected 
into California natural gas pipeline for 
transportation use (Provisional)

None

B042801 Tier 2 3.0

Fuel Producer: Jaxon Energy, LLC (6454); Facil ity 
Name: Jaxon Energy, LLC (83608); Midwest Sourced 
Corn Oil transported by truck and rail to Renewable 
Diesel plant in Jackson, Mississippi; Natural Gas, Grid 
Electricity, and Hydrogen; Renewable Diesel transported 
by rail to California (Provisional)

Mississippi Disti l lers' Corn Oil  (00 Renewable 
Diesel (RND) RND003A02710100 78.60 RND003B04280100 51.80 3/30/2023 Application Package Renewable Diesel Jaxon Energy, LLC 

(6454)
Jaxon Energy, LLC 
(83608)

Midwest Sourced Corn Oil transported 
by truck and rail to Renewable Diesel 
plant in Jackson, Mississippi; Natural 
Gas, Grid Electricity, and Hydrogen; 
Renewable Diesel transported by rail to 
California (Provisional)

None Retired

B042802 Tier 2 3.0

Fuel Producer: Jaxon Energy, LLC (6454); Facil ity 
Name: Jaxon Energy, LLC (83608); Midwest Sourced 
Soybean Oil transported by rail to Renewable Diesel 
plant in Jackson, Mississippi; Natural Gas, Grid 
Electricity, and Hydrogen; Renewable Diesel transported 
by rail to California (Provisional)

Mississippi Soybean Oil (005) Renewable 
Diesel (RND) None None RND005B04280200 80.81 3/30/2023 Application Package Renewable Diesel Jaxon Energy, LLC 

(6454)
Jaxon Energy, LLC 
(83608)

Midwest Sourced Soybean Oil 
transported by rail to Renewable Diesel 
plant in Jackson, Mississippi; Natural 
Gas, Grid Electricity, and Hydrogen; 
Renewable Diesel transported by rail to 
California (Provisional)

None Retired

A049701 Tier 1 3.0

Fuel Producer: Canary Biofuels Inc. (1773); Facil ity 
Name: Canary 1 (F00502); Midwest Soybean Oil 
transported by truck to Biodiesel plant in Lethbridge, 
Alberta, Canada then to California By Rail (Provisional)

Canada Soybean Oil (005) Biodiesel (BIO) None None BIO005A04970100 59.69 4/21/2023 None Biodiesel Canary Biofuels Inc. 
(1773) Canary 1 (F00502)

Midwest Soybean Oil transported by 
truck to Biodiesel plant in Lethbridge, 
Alberta, Canada then to California By 
Rail (Provisional)

None

A049702 Tier 1 3.0

Fuel Producer: Canary Biofuels Inc. (1773); Facil ity 
Name: Canary 1 (F00502); Canola Oil transported by 
truck to Biodiesel plant in Lethbridge, Alberta, Canada 
then to California By Rail     (Provisional)

Canada Canola Oil (006) Biodiesel (BIO) None None BIO006A04970200 54.45 4/21/2023 None Biodiesel Canary Biofuels Inc. 
(1773) Canary 1 (F00502)

Canola Oil transported by truck to 
Biodiesel plant in Lethbridge, Alberta, 
Canada then to California By Rail     
(Provisional)

None

A049703 Tier 1 3.0

Fuel Producer: Canary Biofuels Inc. (1773); Facil ity 
Name: Canary 1 (F00502); Corn Oil transported by truck 
to Biodiesel plant in Lethbridge, Alberta, Canada then 
to California By Rail     (Provisional)

Canada Disti l lers' Corn Oil  (00 Biodiesel (BIO) None None BIO003A04970300 29.99 4/21/2023 None Biodiesel Canary Biofuels Inc. 
(1773) Canary 1 (F00502)

Corn Oil transported by truck to 
Biodiesel plant in Lethbridge, Alberta, 
Canada then to California By Rail     
(Provisional)

None

A049704 Tier 1 3.0

Fuel Producer: Canary Biofuels Inc. (1773); Facil ity 
Name: Canary 1 (F00502); Rendered Animal Fat Oil 
transported by truck to Biodiesel plant in Lethbridge, 
Alberta, Canada then to California By Rail     
(Provisional)

Canada w (animal and poultry f Biodiesel (BIO) None None BIO002A04970400 34.62 4/21/2023 None Biodiesel Canary Biofuels Inc. 
(1773) Canary 1 (F00502)

Rendered Animal Fat Oil transported 
by truck to Biodiesel plant in 
Lethbridge, Alberta, Canada then to 
California By Rail     (Provisional)

None

A049705 Tier 1 3.0

Fuel Producer: Canary Biofuels Inc. (1773); Facil ity 
Name: Canary 1 (F00502); Used Cooking Oil transported 
by truck to Biodiesel plant in Lethbridge, Alberta, 
Canada then to California By Rail     (Provisional)

Canada oking Oil/Waste Oil (U Biodiesel (BIO) None None BIO001A04970500 22.66 4/21/2023 None Biodiesel Canary Biofuels Inc. 
(1773) Canary 1 (F00502)

Used Cooking Oil transported by truck 
to Biodiesel plant in Lethbridge, 
Alberta, Canada then to California By 
Rail     (Provisional)

None

A051201 Tier 1 3.0

Fuel Producer: Arkalon Ethanol, LLC (5715); Facil ity 
Name: Arkalon Ethanol, LLC (70247); Midwest Corn, Dry 
Mill; Wet DGS, Corn oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in Liberal, Kansas; 
Ethanol transported by rail to California. Exclusion of 
steam energy for GNS production. (Provisional)

Kansas Corn (009) Ethanol (ETH) ETH009A02940201	 62.64 ETH009A05120100 63.80 5/8/2023 None Ethanol Arkalon Ethanol, LLC 
(5715)

Arkalon Ethanol, LLC 
(70247)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Liberal, Kansas; Ethanol transported by 
rail to California. Exclusion of steam 
energy for GNS production. 
(Provisional)

None Retired

A051202 Tier 1 3.0

Fuel Producer: Arkalon Ethanol, LLC (5715); Facil ity 
Name: Arkalon Ethanol, LLC (70247); Midwest Corn, Dry 
Mill; Dry DGS, Corn oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in Liberal, Kansas; 
Ethanol transported by rail to California. Exclusion of 
steam energy for GNS production. (Provisional)

Kansas Corn (009) Ethanol (ETH) ETH009A02940101 71.64 ETH009A05120200 72.75 5/8/2023 None Ethanol Arkalon Ethanol, LLC 
(5715)

Arkalon Ethanol, LLC 
(70247)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Liberal, Kansas; Ethanol transported by 
rail to California. Exclusion of steam 
energy for GNS production. 
(Provisional)

None Retired

A051203 Tier 1 3.0

Fuel Producer: Arkalon Ethanol, LLC (5715) ; Facil ity 
Name: Arkalon Ethanol, LLC (70247); Midwest Sorghum, 
Dry Mill; Wet DGS, Corn oil and Syrup; Natural Gas and 
Grid Electricity; Starch Ethanol produced in Liberal, 
Kansas; Ethanol transported by rail to California. 
Exclusion of steam energy for GNS production. 
(Provisional)

Kansas Grain Sorghum (010 Ethanol (ETH) ETH010A02940401 65.71 ETH010A05120300 65.71 5/8/2023 None Ethanol Arkalon Ethanol, LLC 
(5715) 

Arkalon Ethanol, LLC 
(70247)

Midwest Sorghum, Dry Mill; Wet DGS, 
Corn oil and Syrup; Natural Gas and 
Grid Electricity; Starch Ethanol 
produced in Liberal, Kansas; Ethanol 
transported by rail to California. 
Exclusion of steam energy for GNS 
production. (Provisional)

None Retired

A051204 Tier 1 3.0

Fuel Producer: Arkalon Ethanol, LLC (5715); Facil ity 
Name: Arkalon Ethanol, LLC (70247); Midwest Sorghum, 
Dry Mill; Dry DGS, Corn oil and Syrup; Natural Gas and 
Grid Electricity; Starch Ethanol produced in Liberal, 
Kansas; Ethanol transported by rail to California. 
Exclusion of steam energy for GNS production. 
(Provisional)

Kansas Grain Sorghum (010 Ethanol (ETH) ETH010A02940301 74.71 ETH010A05120400 74.66 5/8/2023 None Ethanol Arkalon Ethanol, LLC 
(5715)

Arkalon Ethanol, LLC 
(70247)

Midwest Sorghum, Dry Mill; Dry DGS, 
Corn oil and Syrup; Natural Gas and 
Grid Electricity; Starch Ethanol 
produced in Liberal, Kansas; Ethanol 
transported by rail to California. 
Exclusion of steam energy for GNS 
production. (Provisional)

None Retired

A005101 Tier 1 3.0

Fuel Producer: Elite Octane, LLC (6500) ; Facil ity Name: 
Elite Octane, LLC (71287); Midwest Corn, Dry Mill, Dry 
and Modified DGS; Corn Oil using natural gas and grid 
electricity; Corn starch and Fiber ethanol produced in 
Atlantic, Iowa using Edeniq conversion method; Ethanol 
transported by rail to California

Iowa Corn (009) Ethanol (ETH) ETH009A00510100 69.86 ETH009A00510102 70.77 5/7/2019 None Ethanol Elite Octane, LLC (6500) Elite Octane, LLC 
(71287)

Midwest Corn, Dry Mill, Dry and 
Modified DGS; Corn Oil using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Atlantic, Iowa using Edeniq conversion 
method; Ethanol transported by rail to 
California

2021 AFPR Recert Complete Retired

A005102 Tier 1 3.0

Fuel Producer: Elite Octane, LLC (6500) ; Facil ity Name: 
Elite Octane, LLC (71287); Midwest Corn, Dry Mill, Dry 
and Modified DGS; Corn Oil using natural gas and grid 
electricity; Corn starch and Fiber ethanol produced in 
Atlantic, Iowa using Edeniq conversion method; Ethanol 
transported by rail to California

Iowa Corn Fiber (012) Ethanol (ETH) ETH012A00510200 30.32 ETH012A00510202 30.54 5/7/2019 None Ethanol - Cellulosic Elite Octane, LLC (6500) Elite Octane, LLC 
(71287)

Midwest Corn, Dry Mill, Dry and 
Modified DGS; Corn Oil using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Atlantic, Iowa using Edeniq conversion 
method; Ethanol transported by rail to 
California

2021 AFPR Recert Complete Retired

A049601 Tier 1 3.0

Fuel Producer: Siouxland Energy Cooperative (4060); 
Facil ity Name: Siouxland Energy Cooperative (70112); 
Midwest Corn, Dry Mill;  Fiber ethanol Edeniq 2.0;  
Natural Gas, Grid Electricity; Starch Ethanol produced in 
Sioux Center. AI ;  Ethanol transported by rail to 
California          (Provisional)

Iowa Corn Fiber (012) Ethanol (ETH) None None ETH012A04960100 23.77 4/26/2023 None Ethanol - Cellulosic Siouxland Energy 
Cooperative (4060)

Siouxland Energy 
Cooperative (70112)

Midwest Corn, Dry Mill;  Fiber ethanol 
Edeniq 2.0;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Sioux Center. AI ;  Ethanol transported 
by rail to California          (Provisional)

None

A049602 Tier 1 3.0

Fuel Producer: Siouxland Energy Cooperative (4060); 
Facil ity Name: Siouxland Energy Cooperative (70112); 
Midwest Corn, Dry Mill;  Wet DGS, Corn oil and Syrup;  
Natural Gas, Grid Electricity; Starch Ethanol produced in 
Sioux Center, IA ;  Ethanol transported by rail to 
California (Provisional)

Iowa Corn (009) Ethanol (ETH) None None ETH009A04960200 63.19 4/26/2023 None Ethanol Siouxland Energy 
Cooperative (4060)

Siouxland Energy 
Cooperative (70112)

Midwest Corn, Dry Mill;  Wet DGS, 
Corn oil and Syrup;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Sioux Center, IA ;  Ethanol transported 
by rail to California (Provisional)

None

A020001 Tier 1 3.0

Fuel Producer: GHI Energy, LLC (6156); Facil ity Name: 
Waste Management American Landfil l (70421); 
Biomethane from WM American Landfil l in Waynesburg, 
Ohio; Upgrading at the co-located upgrading facil ity; 
Pipelined to California for compression to CNG; 
Delivered and dispensed as CNG in California for the use 
in transportation fuel. (Provisional)

Ohio Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A02000100 40.13 CNG025A02000101 37.64 6/29/2020 None Bio-CNG GHI Energy, LLC (6156)

Waste Management 
American Landfil l 
(70421)

Biomethane from WM American 
Landfil l in Waynesburg, Ohio; 
Upgrading at the co-located upgrading 
facil ity; Pipelined to California for 
compression to CNG; Delivered and 
dispensed as CNG in California for the 
use in transportation fuel. (Provisional)

2021 AFPR Recert Complete Retired

B025104 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); Low energy rendered Used Cooking Oil sourced 
from Darling Ingredients facil ities and transported by 
truck and rail to Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid Electricity, and Hydrogen; 
Finished Fuel transported to California by rail, ocean 
tanker, and/or barge. (Provisional)

Louisiana oking Oil/Waste Oil (U Renewable 
Diesel (RND) RND001B02510400 18.16 RND001B02510401 17.92 3/28/2022 Application Package Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

Low energy rendered Used Cooking Oil 
sourced from Darling Ingredients 
facil ities and transported by truck and 
rail to Renewable Diesel plant in 
Norco, Louisiana; Natural Gas, Grid 
Electricity, and Hydrogen; Finished 
Fuel transported to California by rail, 
ocean tanker, and/or barge. 
(Provisional)

2021 AFPR Recert Complete Retired

B025101 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); North American Sourced Soybean Oil 
transported by rail to Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid Electricity, and Hydrogen; 
Finished Fuel transported to California by rail, ocean 
tanker, and/or barge. (Provisional)

Louisiana Soybean Oil (005) Renewable 
Diesel (RND) RND005B02510100 60.13 RND005B02510101 57.13 3/28/2022 Application Package Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

North American Sourced Soybean Oil 
transported by rail to Renewable Diesel 
plant in Norco, Louisiana; Natural Gas, 
Grid Electricity, and Hydrogen; 
Finished Fuel transported to California 
by rail, ocean tanker, and/or barge. 
(Provisional)

2021 AFPR Recert Complete Retired

B025107 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); North American Sourced Soybean Oil 
transported by rail to Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid Electricity, and Hydrogen; 
Fuel transported to California by rail, ocean tanker, 
and/or barge. (Provisional)

Louisiana Soybean Oil (005) Renewable 
Naphtha (RNT) RNT005B02510700 60.13 RNT005B02510701 57.13 3/28/2022 Application Package Renewable Naphtha Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

North American Sourced Soybean Oil 
transported by rail to Renewable Diesel 
plant in Norco, Louisiana; Natural Gas, 
Grid Electricity, and Hydrogen; Fuel 
transported to California by rail, ocean 
tanker, and/or barge. (Provisional)

2021 AFPR Recert Complete Retired

B025109 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); North American Sourced Used Cooking Oil 
transported by truck and rail to Renewable Diesel plant 
in Norco, Louisiana; Natural Gas, Grid Electricity, and 
Hydrogen; Finished Fuel transported to California by rail, 
ocean tanker, and/or barge. (Provisional)

Louisiana oking Oil/Waste Oil (U Renewable 
Naphtha (RNT) RNT001B02510900 19.75 RNT001B02510901 19.77 3/28/2022 Application Package Renewable Naphtha Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

North American Sourced Used Cooking 
Oil transported by truck and rail to 
Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid 
Electricity, and Hydrogen; Finished 
Fuel transported to California by rail, 
ocean tanker, and/or barge. 
(Provisional)

2021 AFPR Recert Complete Retired

B025108 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); North American Sourced Corn Oil transported 
by truck, rail, and barge to Renewable Diesel plant in 
Norco, Louisiana; Natural Gas, Grid Electricity, and 
Hydrogen; Finished Fuel transported to California by rail, 
ocean tanker, and/or barge. (Provisional)

Louisiana Disti l lers' Corn Oil  (00 Renewable 
Naphtha (RNT) RNT003B02510800 27.64 RNT003B02510801 28.00 3/28/2022 Application Package Renewable Naphtha Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

North American Sourced Corn Oil 
transported by truck, rail, and barge to 
Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid 
Electricity, and Hydrogen; Finished 
Fuel transported to California by rail, 
ocean tanker, and/or barge. 
(Provisional)

2021 AFPR Recert Complete Retired

B025110 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); Low energy rendered Used Cooking Oil sourced 
from Darling Ingredients facil ities and transported by 
truck and rail to Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid Electricity, and Hydrogen; 
Finished Fuel transported to California by rail, ocean 
tanker, and/or barge. (Provisional)

Louisiana oking Oil/Waste Oil (U Renewable 
Naphtha (RNT) RNT001B02511000 18.16 RNT001B02511001 17.92 3/28/2022 Application Package Renewable Naphtha Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

Low energy rendered Used Cooking Oil 
sourced from Darling Ingredients 
facil ities and transported by truck and 
rail to Renewable Diesel plant in 
Norco, Louisiana; Natural Gas, Grid 
Electricity, and Hydrogen; Finished 
Fuel transported to California by rail, 
ocean tanker, and/or barge. 
(Provisional)

2021 AFPR Recert Complete Retired

B025111 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); North American Sourced Tallow transported by 
truck and rail to Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid Electricity, and Hydrogen; 
Finished Fuel transported to California by rail, ocean 
tanker, and/or barge. (Provisional)

Louisiana w (animal and poultry f Renewable 
Naphtha (RNT) RNT002B02511100 32.14 RNT002B02511101 33.08 3/28/2022 Application Package Renewable Naphtha Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

North American Sourced Tallow 
transported by truck and rail to 
Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid 
Electricity, and Hydrogen; Finished 
Fuel transported to California by rail, 
ocean tanker, and/or barge. 
(Provisional)

2021 AFPR Recert Complete Retired

B025102 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); North American Sourced Corn Oil transported 
by truck, rail, and barge to Renewable Diesel plant in 
Norco, Louisiana; Natural Gas, Grid Electricity, and 
Hydrogen; Finished Fuel transported to California by rail, 
ocean tanker, and/or barge.

Louisiana Disti l lers' Corn Oil  (00 Renewable 
Diesel (RND) RND003B02510200 27.64 RND003B02510201 28.00 3/28/2022 Application Package Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

North American Sourced Corn Oil 
transported by truck, rail, and barge to 
Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid 
Electricity, and Hydrogen; Finished 
Fuel transported to California by rail, 
ocean tanker, and/or barge.

2021 AFPR Recert Complete Retired

B025103 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); North American Sourced Used Cooking Oil 
transported by truck and rail to Renewable Diesel plant 
in Norco, Louisiana; Natural Gas, Grid Electricity, and 
Hydrogen; Finished Fuel transported to California by rail, 
ocean tanker, and/or barge.

Louisiana oking Oil/Waste Oil (U Renewable 
Diesel (RND) RND001B02510300 19.75 RND001B02510301 19.77 3/28/2022 Application Package Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

North American Sourced Used Cooking 
Oil transported by truck and rail to 
Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid 
Electricity, and Hydrogen; Finished 
Fuel transported to California by rail, 
ocean tanker, and/or barge.

2021 AFPR Recert Complete Retired

B025105 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); North American Sourced Tallow transported by 
truck and rail to Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid Electricity, and Hydrogen; 
Finished Fuel transported to California by rail, ocean 
tanker, and/or barge. (Provisional)

Louisiana w (animal and poultry f Renewable 
Diesel (RND) RND002B02510500 32.14 RND002B02510501 33.08 3/28/2022 Application Package Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

North American Sourced Tallow 
transported by truck and rail to 
Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid 
Electricity, and Hydrogen; Finished 
Fuel transported to California by rail, 
ocean tanker, and/or barge. 
(Provisional)

2021 AFPR Recert Complete Retired

A038602 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: Valero Renewable Fuels Aurora (70041); Midwest 
Corn, Dry Mill; Modified DGS, Corn oil and Syrup; 
Natural Gas, Grid Electricity; Starch Ethanol produced in 
South Dakota; Ethanol transported by rail to California. 
(Provisional)

South Dakota Corn (009) Ethanol (ETH) ETH009A03860200 69.20 ETH009A03860201 69.61 7/13/2021 None Ethanol Valero Renewable Fuels 
(3201)

Valero Renewable 
Fuels Aurora (70041)

Midwest Corn, Dry Mill; Modified DGS, 
Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
South Dakota; Ethanol transported by 
rail to California. (Provisional)

2021 AFPR Recert Complete

A038601 Tier 1 3.0

Fuel Producer: Valero Renewable Fuels (3201); Facil ity 
Name: Valero Renewable Fuels Aurora (70041); Midwest 
Corn, Dry Mill; Dry DGS, Corn oil and Syrup;  Natural 
Gas, Grid Electricity; Starch Ethanol produced in South 
Dakota; Ethanol transported by rail to California. 
(Provisional)

South Dakota Corn (009) Ethanol (ETH) ETH009A03860100 72.20 ETH009A03860101 72.76 7/13/2021 None Ethanol Valero Renewable Fuels 
(3201)

Valero Renewable 
Fuels Aurora (70041)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
South Dakota; Ethanol transported by 
rail to California. (Provisional)

2021 AFPR Recert Complete

A050201 Tier 1 3.0

Fuel Producer: Plymouth Energy LLC (5474) ; Facil ity 
Name: Plymouth Energy LLC (70183); Midwest Corn, Dry 
Mill; Dry and Wet DGS, Corn Oil and Syrup; Natural Gas, 
Grid Electricity; Starch Ethanol produced in Merril l, Iowa 
and transported by Rail to California; Composite CI 
(Provisional)

Iowa Corn (009) Ethanol (ETH) ETH009A01250200 68.41 ETH009A05020100 63.91 5/18/2023 None Ethanol Plymouth Energy LLC 
(5474) 

Plymouth Energy LLC 
(70183)

Midwest Corn, Dry Mill; Dry and Wet 
DGS, Corn Oil and Syrup; Natural Gas, 
Grid Electricity; Starch Ethanol 
produced in Merril l, Iowa and 
transported by Rail to California; 
Composite CI (Provisional)

None

L021101 Lookup Table 3.0

Fuel Producer: SRECTrade, Inc (C1018); Facil ity Name: 
SRECTrade Inc (F00567); Electricity that is generated 
from 100 percent directly supplied zero-CI sources used 
as a transportation fuel in California

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC049L00072019 0.00 2/17/2023 None Electricity SRECTrade, Inc (C1018) SRECTrade Inc 

(F00567)

Electricity that is generated from 100 
percent directly supplied zero-CI 
sources used as a transportation fuel in 
California

None

A051801 Tier 1 3.0

Fuel Producer: IOGEN D3 BIOFUEL PARTNERS II LLC 
(7180) ; Facil ity Name: Resil ientIG Threemile 
Acquisition LLC (F00100); Biogas from Dairy Manure at 
Three Mile Farm in Boardman, OR; upgraded to 
pipeline quality at Resil ientIG Threemile Acquisition 
LLC; delivered via pipeline to l iquefaction facil ity in 
Topock, AZ; delivered by truck to CA and regasifed for 
use as LCNG

Oregon Dairy Manure (026)

Liquefied 
Compressed 
Natural Gas 

(LCN)

None None LCN026A05180100 -156.47 5/26/2023 None Bio-LNG
IOGEN D3 BIOFUEL 
PARTNERS II LLC 
(7180) 

Resil ientIG Threemile 
Acquisition LLC 
(F00100)

Biogas from Dairy Manure at Three 
Mile Farm in Boardman, OR; upgraded 
to pipeline quality at Resil ientIG 
Threemile Acquisition LLC; delivered 
via pipeline to l iquefaction facil ity in 
Topock, AZ; delivered by truck to CA 
and regasifed for use as LCNG

None

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0251_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0251_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0268_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0268_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0268_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0268_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0268_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0268_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0369_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0382_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0393_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0401_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0404_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0420_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0428_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0428_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0251_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0251_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0251_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0251_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0251_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0251_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0251_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0251_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0251_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0251_cover.pdf


A051802 Tier 1 3.0

Fuel Producer: IOGEN D3 BIOFUEL PARTNERS II LLC 
(7180) ; Facil ity Name: Resil ientIG Threemile 
Acquisition LLC (F00100); Biogas from Dairy Manure at 
Three Mile Farm in Boardman, OR; upgraded to 
pipeline quality at Resil ientIG Threemile Acquisition 
LLC ; delivered via pipeline to l iquefaction facil ity in 
Topock, AZ; delivered by truck to California for use as 
LNG

Oregon Dairy Manure (026)
Liquefied 

Natural Gas 
(LNG)

None None LNG026A05180200 -152.93 5/26/2023 None Bio-LNG
IOGEN D3 BIOFUEL 
PARTNERS II LLC 
(7180) 

Resil ientIG Threemile 
Acquisition LLC 
(F00100)

Biogas from Dairy Manure at Three 
Mile Farm in Boardman, OR; upgraded 
to pipeline quality at Resil ientIG 
Threemile Acquisition LLC ; delivered 
via pipeline to l iquefaction facil ity in 
Topock, AZ; delivered by truck to 
California for use as LNG

None

A005301 Tier 1 3.0

Fuel Producer: Poet Biorefining Jewell (4786); Facil ity 
Name: Poet Biorefining Jewell (70014); Midwest Corn, 
Dry Mill, Wet and Dry&nbsp; DGS using natural gas and 
electricity; Starch ethanol produced from Corn using 
BPX process along with Syrup, Corn Oil in Jewell Iowa; 
Ethanol transported by rail to California

Iowa Corn (009) Ethanol (ETH) ETH009A00530100 73.81 ETH009A00530103 72.85 5/6/2019 None Ethanol Poet Biorefining Jewell 
(4786)

Poet Biorefining 
Jewell (70014)

Midwest Corn, Dry Mill, Wet and 
Dry&nbsp; DGS using natural gas and 
electricity; Starch ethanol produced 
from Corn using BPX process along 
with Syrup, Corn Oil in Jewell Iowa; 
Ethanol transported by rail to 
California

2021 AFPR Recert Complete Retired

A005302 Tier 1 3.0

Fuel Producer: Poet Biorefining Jewell (4786) ; Facil ity 
Name: Poet Biorefining Jewell (70014); Midwest Corn, 
Dry Mill, Wet and Dry&nbsp; DGS using natural gas and 
electricity; Starch ethanol produced from Corn using 
BPX process along with Syrup, Corn Oil in Jewell Iowa; 
Ethanol transported by rail to California

Iowa Corn (009) Ethanol (ETH) ETH009A00530200 66.94 ETH009A00530203 65.95 5/6/2019 None Ethanol Poet Biorefining Jewell 
(4786) 

Poet Biorefining 
Jewell (70014)

Midwest Corn, Dry Mill, Wet and 
Dry&nbsp; DGS using natural gas and 
electricity; Starch ethanol produced 
from Corn using BPX process along 
with Syrup, Corn Oil in Jewell Iowa; 
Ethanol transported by rail to 
California

2021 AFPR Recert Complete Retired

A005303 Tier 1 3.0

Fuel Producer: Poet Biorefining Jewell (4786) ; Facil ity 
Name: Poet Biorefining Jewell (70014); Midwest Corn, 
Dry Mill, Wet and Dry&nbsp; DGS using natural gas and 
electricity; Starch ethanol produced from Corn using 
BPX process along with Syrup, Corn Oil in Jewell Iowa; 
Ethanol transported by rail to California

Iowa Corn Fiber (012) Ethanol (ETH) ETH012A00530300 26.95 ETH012A00530303 25.98 5/6/2019 None Ethanol - Cellulosic Poet Biorefining Jewell 
(4786) 

Poet Biorefining 
Jewell (70014)

Midwest Corn, Dry Mill, Wet and 
Dry&nbsp; DGS using natural gas and 
electricity; Starch ethanol produced 
from Corn using BPX process along 
with Syrup, Corn Oil in Jewell Iowa; 
Ethanol transported by rail to 
California

2021 AFPR Recert Complete Retired

A005201 Tier 1 3.0

Fuel Producer: Poet Biorefining Hanlontown (4785) ; 
Facil ity Name: Poet Biorefining Hanlontown (70010); 
Midwest Corn, Dry Mill, Dry and Wet DGS; Corn Oil and 
Syrup using natural gas and grid electricity; Corn starch 
and Fiber ethanol produced in Hanlontown, Iowa using 
BPX conversion method; Ethanol transported by rail to 
California

Iowa Corn (009) Ethanol (ETH) ETH009A00520100 75.97 ETH009A00520103 74.36 5/6/2019 None Ethanol Poet Biorefining 
Hanlontown (4785) 

Poet Biorefining 
Hanlontown (70010)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Hanlontown, Iowa using BPX 
conversion method; Ethanol 
transported by rail to California

2021 AFPR Recert Complete Retired

A005202 Tier 1 3.0

Fuel Producer: Poet Biorefining Hanlontown (4785) ; 
Facil ity Name: Poet Biorefining Hanlontown (70010); 
Midwest Corn, Dry Mill, Dry and Wet DGS; Corn Oil and 
Syrup using natural gas and grid electricity; Corn starch 
and Fiber ethanol produced in Hanlontown, Iowa using 
BPX conversion method; Ethanol transported by rail to 
California

Iowa Corn (009) Ethanol (ETH) ETH009A00520200 68.75 ETH009A00520203 66.04 5/6/2019 None Ethanol Poet Biorefining 
Hanlontown (4785) 

Poet Biorefining 
Hanlontown (70010)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Hanlontown, Iowa using BPX 
conversion method; Ethanol 
transported by rail to California

2021 AFPR Recert Complete Retired

A005203 Tier 1 3.0

Fuel Producer: Poet Biorefining Hanlontown (4785) ; 
Facil ity Name: Poet Biorefining Hanlontown (70010); 
Midwest Corn, Dry Mill, Dry and Wet DGS; Corn Oil and 
Syrup using natural gas and grid electricity; Corn starch 
and Fiber ethanol produced in Hanlontown, Iowa using 
BPX conversion method; Ethanol transported by rail to 
California

Iowa Corn Fiber (012) Ethanol (ETH) ETH012A00520300 28.78 ETH012A00520303 26.29 5/6/2019 None Ethanol - Cellulosic Poet Biorefining 
Hanlontown (4785) 

Poet Biorefining 
Hanlontown (70010)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Hanlontown, Iowa using BPX 
conversion method; Ethanol 
transported by rail to California

2021 AFPR Recert Complete Retired

A006101 Tier 1 3.0

Fuel Producer: Poet Biorefining Hudson (4791) ; Facil ity 
Name: Poet Biorefining Hudson (70022); Midwest Corn, 
Dry Mill, Dry DGS, Wet DGS; Corn Oil and Syrup using 
natural gas and grid electricity; Corn starch and Fiber 
ethanol produced in Hudson, SD, using BPX conversion 
method; Ethanol transported by rail to California

South Dakota Corn (009) Ethanol (ETH) ETH009A00610100 76.85 ETH009A00610102 75.21 6/5/2019 None Ethanol Poet Biorefining Hudson 
(4791) 

Poet Biorefining 
Hudson (70022)

Midwest Corn, Dry Mill, Dry DGS, Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in Hudson, 
SD, using BPX conversion method; 
Ethanol transported by rail to 
California

2021 AFPR Recert Complete Retired

A006102 Tier 1 3.0

Fuel Producer: Poet Biorefining Hudson (4791) ; Facil ity 
Name: Poet Biorefining Hudson (70022); Midwest Corn, 
Dry Mill, Dry DGS, Wet DGS; Corn Oil and Syrup using 
natural gas and grid electricity; Corn starch and Fiber 
ethanol produced in Hudson, SD, using BPX conversion 
method; Ethanol transported by rail to California

South Dakota Corn (009) Ethanol (ETH) ETH009A00610200 69.76 ETH009A00610202 65.67 6/5/2019 None Ethanol Poet Biorefining Hudson 
(4791) 

Poet Biorefining 
Hudson (70022)

Midwest Corn, Dry Mill, Dry DGS, Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in Hudson, 
SD, using BPX conversion method; 
Ethanol transported by rail to 
California

2021 AFPR Recert Complete Retired

A006103 Tier 1 3.0

Fuel Producer: Poet Biorefining Hudson (4791) ; Facil ity 
Name: Poet Biorefining Hudson (70022); Midwest Corn, 
Dry Mill, Dry DGS, Wet DGS; Corn Oil and Syrup using 
natural gas and grid electricity; Corn starch and Fiber 
ethanol produced in Hudson, SD, using BPX conversion 
method; Ethanol transported by rail to California

South Dakota Corn Fiber (012) Ethanol (ETH) ETH012A00610300 29.51 ETH012A00610302 26.04 6/5/2019 None Ethanol - Cellulosic Poet Biorefining Hudson 
(4791) 

Poet Biorefining 
Hudson (70022)

Midwest Corn, Dry Mill, Dry DGS, Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in Hudson, 
SD, using BPX conversion method; 
Ethanol transported by rail to 
California

2021 AFPR Recert Complete Retired

A012701 Tier 1 3.0

Fuel Producer: POET Biorefining - Preston (4790); 
Facil ity Name: POET BIOREFINING - PRESTON (PRO-
CORN LLC) (70056); Midwest Corn, Dry Mill; Fiber 
ethanol from BPX Fiber Conversion Process; Natural Gas 
and Grid Electricity; Starch Ethanol produced in Preston, 
MN;&nbsp; Ethanol transported by rail to California

Minnesota Corn Fiber (012) Ethanol (ETH) ETH012A01270100 28.33 ETH012A01270103 28.29 9/24/2019 None Ethanol - Cellulosic POET Biorefining - 
Preston (4790)

POET BIOREFINING - 
PRESTON (PRO-
CORN LLC) (70056)

Midwest Corn, Dry Mill; Fiber ethanol 
from BPX Fiber Conversion Process; 
Natural Gas and Grid Electricity; Starch 
Ethanol produced in Preston, 
MN;&nbsp; Ethanol transported by rail 
to California

2021 AFPR Recert Complete Retired

A012702 Tier 1 3.0

Fuel Producer: POET Biorefining - Preston (4790); 
Facil ity Name: POET BIOREFINING - PRESTON (PRO-
CORN LLC) (70056); Midwest Corn, Dry Mill; Dry DGS, 
Corn oil and Syrup; Natural Gas and Grid Electricity; 
Starch Ethanol produced in Preston, MN; Ethanol 
transported by rail to California

Minnesota Corn (009) Ethanol (ETH) ETH009A01270200 75.89 ETH009A01270203 77.34 9/24/2019 None Ethanol POET Biorefining - 
Preston (4790)

POET BIOREFINING - 
PRESTON (PRO-
CORN LLC) (70056)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Preston, MN; Ethanol transported by 
rail to California

2021 AFPR Recert Complete Retired

A012703 Tier 1 3.0

Fuel Producer: POET Biorefining - Preston (4790); 
Facil ity Name: POET BIOREFINING - PRESTON (PRO-
CORN LLC) (70056); Midwest Corn, Dry Mill; Wet DGS, 
Corn oil and Syrup; Natural Gas and Grid Electricity; 
Starch Ethanol produced in Preston, MN; Ethanol 
transported by rail to California

Minnesota Corn (009) Ethanol (ETH) ETH009A01270300 67.79 ETH009A01270303 68.22 9/24/2019 None Ethanol POET Biorefining - 
Preston (4790)

POET BIOREFINING - 
PRESTON (PRO-
CORN LLC) (70056)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Preston, MN; Ethanol transported by 
rail to California

2021 AFPR Recert Complete Retired

A005601 Tier 1 3.0

Fuel Producer: POET Biorefining - Coon Rapids (4783); 
Facil ity Name: POET BIOREFINING - COON RAPIDS 
(TALL CORN ETHANOL, LLC) (70031); Midwest Corn, 
Dry Mill, Dry and Wet DGS; Corn Oil and Syrup using 
natural gas and grid electricity; Corn starch and Fiber 
ethanol produced in Coon Rapids, Iowa using BPX 
conversion method; Ethanol transported by rail to 
California

Iowa Corn (009) Ethanol (ETH) ETH009A00560100 74.83 ETH009A00560102 73.89 6/10/2019 None Ethanol POET Biorefining - Coon 
Rapids (4783)

POET BIOREFINING - 
COON RAPIDS (TALL 
CORN ETHANOL, 
LLC) (70031)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in Coon 
Rapids, Iowa using BPX conversion 
method; Ethanol transported by rail to 
California

2021 AFPR Recert Complete Retired

A005602 Tier 1 3.0

Fuel Producer: POET Biorefining - Coon Rapids (4783); 
Facil ity Name: POET BIOREFINING - COON RAPIDS 
(TALL CORN ETHANOL, LLC) (70031); Midwest Corn, 
Dry Mill, Dry and Wet DGS; Corn Oil and Syrup using 
natural gas and grid electricity; Corn starch and Fiber 
ethanol produced in Coon Rapids, Iowa using BPX 
conversion method; Ethanol transported by rail to 
California

Iowa Corn (009) Ethanol (ETH) ETH009A00560200 68.44 ETH009A00560202 67.49 6/10/2019 None Ethanol POET Biorefining - Coon 
Rapids (4783)

POET BIOREFINING - 
COON RAPIDS (TALL 
CORN ETHANOL, 
LLC) (70031)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in Coon 
Rapids, Iowa using BPX conversion 
method; Ethanol transported by rail to 
California

2021 AFPR Recert Complete Retired

A005603 Tier 1 3.0

Fuel Producer: POET Biorefining - Coon Rapids (4783); 
Facil ity Name: POET BIOREFINING - COON RAPIDS 
(TALL CORN ETHANOL, LLC) (70031); Midwest Corn, 
Dry Mill, Dry and Wet DGS; Corn Oil and Syrup using 
natural gas and grid electricity; Corn starch and Fiber 
ethanol produced in Coon Rapids, Iowa using BPX 
conversion method; Ethanol transported by rail to 
California

Iowa Corn Fiber (012) Ethanol (ETH) ETH012A00560300 28.47 ETH012A00560302 28.27 6/10/2019 None Ethanol - Cellulosic POET Biorefining - Coon 
Rapids (4783)

POET BIOREFINING - 
COON RAPIDS (TALL 
CORN ETHANOL, 
LLC) (70031)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in Coon 
Rapids, Iowa using BPX conversion 
method; Ethanol transported by rail to 
California

2021 AFPR Recert Complete Retired

A005801 Tier 1 3.0

Fuel Producer: POET Biorefining - Bingham Lake (4780) 
; Facil ity Name: POET BIOREFINING - BINGHAM LAKE 
(ETHANOL 2000, LLP) (70026); Midwest Corn, Dry Mill, 
Dry and Wet DGS; Corn Oil and Syrup using natural gas 
and grid electricity; Corn starch and Fiber ethanol 
produced in Bingham Lake, MN using BPX conversion 
method; Ethanol transported by rail to California

Minnesota Corn (009) Ethanol (ETH) ETH009A00580100 81.17 ETH009A00580102 73.74 5/7/2019 None Ethanol POET Biorefining - 
Bingham Lake (4780) 

POET BIOREFINING - 
BINGHAM LAKE 
(ETHANOL 2000, 
LLP) (70026)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Bingham Lake, MN using BPX 
conversion method; Ethanol 
transported by rail to California

2021 AFPR Recert Complete Retired

A005802 Tier 1 3.0

Fuel Producer: POET Biorefining - Bingham Lake (4780) 
; Facil ity Name: POET BIOREFINING - BINGHAM LAKE 
(ETHANOL 2000, LLP) (70026); Midwest Corn, Dry Mill, 
Dry and Wet DGS; Corn Oil and Syrup using natural gas 
and grid electricity; Corn starch and Fiber ethanol 
produced in Bingham Lake, MN using BPX conversion 
method; Ethanol transported by rail to California

Minnesota Corn (009) Ethanol (ETH) ETH009A00580200 71.82 ETH009A00580202 68.00 5/7/2019 None Ethanol POET Biorefining - 
Bingham Lake (4780) 

POET BIOREFINING - 
BINGHAM LAKE 
(ETHANOL 2000, 
LLP) (70026)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Bingham Lake, MN using BPX 
conversion method; Ethanol 
transported by rail to California

2021 AFPR Recert Complete Retired

A005803 Tier 1 3.0

Fuel Producer: POET Biorefining - Bingham Lake (4780) 
; Facil ity Name: POET BIOREFINING - BINGHAM LAKE 
(ETHANOL 2000, LLP) (70026); Midwest Corn, Dry Mill, 
Dry and Wet DGS; Corn Oil and Syrup using natural gas 
and grid electricity; Corn starch and Fiber ethanol 
produced in Bingham Lake, MN using BPX conversion 
method; Ethanol transported by rail to California

Minnesota Corn Fiber (012) Ethanol (ETH) ETH012A00580300 31.75 ETH012A00580302 28.21 5/7/2019 None Ethanol - Cellulosic POET Biorefining - 
Bingham Lake (4780) 

POET BIOREFINING - 
BINGHAM LAKE 
(ETHANOL 2000, 
LLP) (70026)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Bingham Lake, MN using BPX 
conversion method; Ethanol 
transported by rail to California

2021 AFPR Recert Complete Retired

A006401 Tier 1 3.0

Fuel Producer: POET Biorefining - Gowrie (4784) ; 
Facil ity Name: POET Biorefining - Gowrie (70033); 
Midwest Corn, Dry Mill, Dry DGS, Wet DGS, Modified 
DGS, Syrup, and Corn Oil using natural gas and grid 
electricity; Corn starch and Fiber ethanol produced in 
Gowrie, IA,&nbsp; using BPX conversion method; 
Ethanol transported by rail to California

Iowa Corn (009) Ethanol (ETH) ETH009A00640100 75.04 ETH009A00640102 72.37 5/7/2019 None Ethanol POET Biorefining - 
Gowrie (4784) 

POET Biorefining - 
Gowrie (70033)

Midwest Corn, Dry Mill, Dry DGS, Wet 
DGS, Modified DGS, Syrup, and Corn 
Oil using natural gas and grid 
electricity; Corn starch and Fiber 
ethanol produced in Gowrie, IA,&nbsp; 
using BPX conversion method; Ethanol 
transported by rail to California

2021 AFPR Recert Complete Retired

A006403 Tier 1 3.0

Fuel Producer: POET Biorefining - Gowrie (4784) ; 
Facil ity Name: POET Biorefining - Gowrie (70033); 
Midwest Corn, Dry Mill, Dry DGS, Wet DGS, Modified 
DGS, Syrup, and Corn Oil using natural gas and grid 
electricity; Corn starch and Fiber ethanol produced in 
Gowrie, IA,&nbsp; using BPX conversion method; 
Ethanol transported by rail to California

Iowa Corn Fiber (012) Ethanol (ETH) ETH012A00640300 27.72 ETH012A00640302 24.60 5/7/2019 None Ethanol - Cellulosic POET Biorefining - 
Gowrie (4784) 

POET Biorefining - 
Gowrie (70033)

Midwest Corn, Dry Mill, Dry DGS, Wet 
DGS, Modified DGS, Syrup, and Corn 
Oil using natural gas and grid 
electricity; Corn starch and Fiber 
ethanol produced in Gowrie, IA,&nbsp; 
using BPX conversion method; Ethanol 
transported by rail to California

2021 AFPR Recert Complete Retired

A013501 Tier 1 3.0

Fuel Producer: Seaboard Energy, LLC (formerly known 
as High Plains Bioenergy) (4846); Facil ity Name: 
Seaboard Energy Oklahoma, LLC (formerly known as 
High Plains Bioenergy) (82883); Biodiesel produced 
from U.S-sourced Animal Fat; Natural Gas, Electricity; 
Biodiesel produced in Guymon, Oklahoma, transported 
by rail to California

Oklahoma Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) BIO002A01350100 32.07 BIO002A01350102 31.65 12/20/2019 None Biodiesel

Seaboard Energy, LLC 
(formerly known as High 
Plains Bioenergy) (4846)

Seaboard Energy 
Oklahoma, LLC 
(formerly known as 
High Plains 
Bioenergy) (82883)

Biodiesel produced from U.S-sourced 
Animal Fat; Natural Gas, Electricity; 
Biodiesel produced in Guymon, 
Oklahoma, transported by rail to 
California

2021 AFPR Recert Complete Retired

A014101 Tier 1 3.0

Fuel Producer: Seaboard Energy, LLC (formerly known 
as High Plains Bioenergy) (4846); Facil ity Name: 
Seaboard Energy Missouri, LLC (formerly known as HPB - 
St. Joe Biodiesel LLC) (80441); Midwest Corn Oil; 
Biodiesel produced in St. Joe, Missouri; Biodiesel 
transported by rail to California

Missouri Disti l lers' Corn Oil  
(003) Biodiesel (BIO) BIO003A01410100 29.40 BIO003A01410102 27.16 9/25/2019 None Biodiesel

Seaboard Energy, LLC 
(formerly known as High 
Plains Bioenergy) (4846)

Seaboard Energy 
Missouri, LLC 
(formerly known as 
HPB - St. Joe 
Biodiesel LLC) 
(80441)

Midwest Corn Oil; Biodiesel produced 
in St. Joe, Missouri; Biodiesel 
transported by rail to California

2021 AFPR Recert Complete Retired

A014102 Tier 1 3.0

Fuel Producer: Seaboard Energy, LLC (formerly known 
as High Plains Bioenergy) (4846); Facil ity Name: 
Seaboard Energy Missouri, LLC (formerly known as HPB - 
St. Joe Biodiesel LLC) (80441); Rendered Tallow 
(animal and poultry fat); Biodiesel produced in St. Joe, 
Missouri; Biodiesel transported by rail to California

Missouri Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) BIO002A01410200 34.21 BIO002A01410202 32.08 9/25/2019 None Biodiesel

Seaboard Energy, LLC 
(formerly known as High 
Plains Bioenergy) (4846)

Seaboard Energy 
Missouri, LLC 
(formerly known as 
HPB - St. Joe 
Biodiesel LLC) 
(80441)

Rendered Tallow (animal and poultry 
fat); Biodiesel produced in St. Joe, 
Missouri; Biodiesel transported by rail 
to California

2021 AFPR Recert Complete Retired

A028201 Tier 1 3.0

Fuel Producer: Seaboard Energy, LLC (formerly known 
as High Plains Bioenergy) (4846); Facil ity Name: 
Seaboard Energy Oklahoma, LLC (formerly known as 
High Plains Bioenergy) (82883); Rendered Animal Fat 
Oil transported by truck to biodiesel plant in Guymon, 
Oklahoma; biodiesel is then transferred to California By 
Rail

Oklahoma Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) BIO002A02820100 27.02 BIO002A02820102 24.60 11/20/2020 None Biodiesel

Seaboard Energy, LLC 
(formerly known as High 
Plains Bioenergy) (4846)

Seaboard Energy 
Oklahoma, LLC 
(formerly known as 
High Plains 
Bioenergy) (82883)

Rendered Animal Fat Oil transported 
by truck to biodiesel plant in Guymon, 
Oklahoma; biodiesel is then transferred 
to California By Rail

2021 AFPR Recert Complete Retired

A027901 Tier 1 3.0

Fuel Producer: FutureFuel Chemical Company (4664); 
Facil ity Name: FutureFuel Chemical Company (82612); 
Midwest Corn Oil transported by truck and rail to 
biodiesel plant in Batesvil le, Arkansas; Biodiesel 
transported by rail to California (Provisional)

Arkansas Disti l lers' Corn Oil  
(003) Biodiesel (BIO) BIO003A02790100 33.97 BIO003A02790101 33.53 3/9/2021 None Biodiesel FutureFuel Chemical 

Company (4664)
FutureFuel Chemical 
Company (82612)

Midwest Corn Oil transported by truck 
and rail to biodiesel plant in 
Batesvil le, Arkansas; Biodiesel 
transported by rail to California 
(Provisional)

2021 AFPR Recert Complete Retired

A027902 Tier 1 3.0

Fuel Producer: FutureFuel Chemical Company (4664); 
Facil ity Name: FutureFuel Chemical Company (82612); 
US-sourced Used Cooking Oil transported by truck to 
biodiesel plant in Batesvil le, Arkansas; Biodiesel 
transported by rail to California (Provisional)

Arkansas
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BIO001A02790200 27.05 BIO001A02790202 26.13 3/9/2021 None Biodiesel FutureFuel Chemical 
Company (4664)

FutureFuel Chemical 
Company (82612)

US-sourced Used Cooking Oil 
transported by truck to biodiesel plant 
in Batesvil le, Arkansas; Biodiesel 
transported by rail to California 
(Provisional)

2021 AFPR Recert Complete Retired

B028001 Tier 2 3.0

Fuel Producer: Iwatani Corporation of America (C1024); 
Facil ity Name: Linde-Praxair (F00088); Gaseous 
Hydrogen produced at the Linde-Praxair SMR facil ity in 
Ontario, California using Biomethane derived from swine 
manure generated at Homan Farm, King City, Missouri; 
transported as G.H2 in tube trailers to refueling stations 
in California.

California Swine Manure (044) Gaseous 
Hydrogen (HYG) HYG044B02800100 -374.14 HYG044B02800101 -296.05 6/7/2023 Application Package Hydrogen Iwatani Corporation of 

America (C1024)
Linde-Praxair 
(F00088)

Gaseous Hydrogen produced at the 
Linde-Praxair SMR facil ity in Ontario, 
California using Biomethane derived 
from swine manure generated at 
Homan Farm, King City, Missouri; 
transported as G.H2 in tube trailers to 
refueling stations in California.

None

B028002 Tier 2 3.0

Fuel Producer: Iwatani Corporation of America (C1024); 
Facil ity Name: Linde-Praxair (F00088); Gaseous 
Hydrogen produced at the Linde-Praxair SMR facil ity in 
Ontario, California using Biomethane derived from swine 
manure generated at Valley View Farm, Greencastle, 
Missouri; transported as G.H2 in tube trailers to refueling 
stations in California.

California Swine Manure (044) Gaseous 
Hydrogen (HYG) HYG044B02800200 -390.47 HYG044B02800201 -368.94 6/7/2023 Application Package Hydrogen Iwatani Corporation of 

America (C1024)
Linde-Praxair 
(F00088)

Gaseous Hydrogen produced at the 
Linde-Praxair SMR facil ity in Ontario, 
California using Biomethane derived 
from swine manure generated at 
Valley View Farm, Greencastle, 
Missouri; transported as G.H2 in tube 
trailers to refueling stations in 
California.

None

B037802 Tier 2 3.0

Fuel Producer: Iwatani Corporation of America (C1024); 
Facil ity Name: Linde-Praxair (F00088); Gaseous 
Hydrogen produced at Linde-Praxair SMR using 
Biomethane derived from landfil l gas generated at 
Johnstown Regional Energy - Raeger Landfil l in 
Johnstown, PA; finished fuel transported as gaseous 
Hydrogen in tube trailers to refueling stations in 
California.

California Landfil l Gas (025) Gaseous 
Hydrogen (HYG) HYG025B03780200 75.16 HYG025B03780201 99.94 6/7/2023 Application Package Hydrogen Iwatani Corporation of 

America (C1024)
Linde-Praxair 
(F00088)

Gaseous Hydrogen produced at Linde-
Praxair SMR using Biomethane 
derived from landfil l gas generated at 
Johnstown Regional Energy - Raeger 
Landfil l in Johnstown, PA; finished fuel 
transported as gaseous Hydrogen in 
tube trailers to refueling stations in 
California.

None

A023201 Tier 1 3.0

Fuel Producer: U.S. Venture, Inc. (5504); Facil ity Name: 
Renovar Arlington, LTD RNG Project (70501); 
Biomethane from Landfil l at Euless, TX 76040; 
Upgrading at US Gain; Pipelined to California for 
compression to CNG.

Texas Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A02320100 43.15 CNG025A02320101 42.66 7/24/2020 None Bio-CNG U.S. Venture, Inc. (5504)

Renovar Arlington, 
LTD RNG Project 
(70501)

Biomethane from Landfil l at Euless, 
TX 76040; Upgrading at US Gain; 
Pipelined to California for compression 
to CNG.

2021 AFPR Recert Complete

B038301 Tier 2 3.0

Fuel Producer: EEC MARKET GROUP LLC (6496); 
Facil ity Name: NLC Energy Denmark LLC (70242); 
Biogas from dairy manure at Rolling Hills I, Rolling Hills 
II, Leiterman, Barta, Heim’s Hillcrest, Branch View, and 
D&D in WI; upgraded to pipeline quality at NLC Energy 
Denmark LLC; pipelined to CA for transportation use 
(Provisional)

Wisconsin Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03830100 -284.21 6/22/2023 Application Package Bio-CNG EEC MARKET GROUP 

LLC (6496)
NLC Energy Denmark 
LLC (70242)

Biogas from dairy manure at Rolling 
Hills I, Rolling Hills II, Leiterman, 
Barta, Heim’s Hillcrest, Branch View, 
and D&D in WI; upgraded to pipeline 
quality at NLC Energy Denmark LLC; 
pipelined to CA for transportation use 
(Provisional)

None

B042603 Tier 2 3.0

Fuel Producer: Iwatani Corporation of America (C1024); 
Facil ity Name: Linde-Praxair (F00088); Hydrogen 
produced at Linde-Praxair SMR using North American 
Fossil Natural Gas; finished fuel transported as gaseous 
Hydrogen in tube-trailers to refueling stations in 
California.

California North American 
Fossil NG (031)

Gaseous 
Hydrogen (HYG) None None HYG031B04260300 142.27 6/23/2023 Application Package Hydrogen Iwatani Corporation of 

America (C1024)
Linde-Praxair 
(F00088)

Hydrogen produced at Linde-Praxair 
SMR using North American Fossil 
Natural Gas; finished fuel transported 
as gaseous Hydrogen in tube-trailers to 
refueling stations in California.

None

A050801 Tier 1 3.0

Fuel Producer: Anew RNG, LLC (5877); Facil ity Name: 
Eugene/Springfield Water Pollution Control Facil ity 
(F00546); RNG produced from the mesophill ic anaerobic 
digestion of wastewater sludge at the MWMC Regional 
Wastewater Treatment Plant using grid-based electricity, 
NG; CNG transported via pipeline; dispensed at refueling 
stations in California. (Provisional)

Oregon Wastewater Sludge 
(030)

Compressed 
Natural Gas 

(CNG)
None None CNG030A05080100 34.26 6/23/2023 None Bio-CNG Anew RNG, LLC (5877)

Eugene/Springfield 
Water Pollution 
Control Facil ity 
(F00546)

RNG produced from the mesophill ic 
anaerobic digestion of wastewater 
sludge at the MWMC Regional 
Wastewater Treatment Plant using grid-
based electricity, NG; CNG transported 
via pipeline; dispensed at refueling 
stations in California. (Provisional)

None

B041601 Tier 2 3.0

Fuel Producer: DAKOTA PRAIRIE REFINING (1166); 
Facil ity Name: Marathon Dickinson Refinery (F00313); 
North American sourced Canola Oil transported by rail to 
Renewable Diesel plant in Dickinson, North Dakota; 
Natural Gas and Electricity; transported to California by 
rail and ocean tanker (Provisional)

North Dakota Canola Oil (006) Renewable 
Diesel (RND) RND005B02400200 57.64 RND006B04160100 51.93 6/28/2023 Application Package Renewable Diesel DAKOTA PRAIRIE 

REFINING (1166)
Marathon Dickinson 
Refinery (F00313)

North American sourced Canola Oil 
transported by rail to Renewable Diesel 
plant in Dickinson, North Dakota; 
Natural Gas and Electricity; transported 
to California by rail and ocean tanker 
(Provisional)

None

B041602 Tier 2 3.0

Fuel Producer: DAKOTA PRAIRIE REFINING (1166); 
Facil ity Name: Marathon Dickinson Refinery (F00313); 
U.S sourced Corn Oil transported by truck and rail to 
Renewable Diesel plant in Dickinson, North Dakota; 
Natural Gas and Electricity; transported to California By 
rail and ocean tanker (Provisional)

North Dakota Disti l lers' Corn Oil  
(003)

Renewable 
Diesel (RND) RND003B02400100 29.79 RND003B04160200 29.65 6/28/2023 Application Package Renewable Diesel DAKOTA PRAIRIE 

REFINING (1166)
Marathon Dickinson 
Refinery (F00313)

U.S sourced Corn Oil transported by
truck and rail to Renewable Diesel 
plant in Dickinson, North Dakota; 
Natural Gas and Electricity; transported 
to California By rail and ocean tanker 
(Provisional)

None

B041603 Tier 2 3.0

Fuel Producer: DAKOTA PRAIRIE REFINING (1166); 
Facil ity Name: Marathon Dickinson Refinery (F00313; 
U.S sourced Tallow transported by truck and rail to 
Renewable Diesel plant in Dickinson, North Dakota; 
Natural Gas and Grid Electricity; transported to California 
by rail and ocean tanker (Provisional)

North Dakota Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) RND002B02400301 33.43 RND002B04160300 32.91 6/28/2023 Application Package Renewable Diesel DAKOTA PRAIRIE 

REFINING (1166)
Marathon Dickinson 
Refinery (F00313

U.S sourced Tallow transported by truck 
and rail to Renewable Diesel plant in 
Dickinson, North Dakota; Natural Gas 
and Grid Electricity; transported to 
California by rail and ocean tanker 
(Provisional)

None

B041604 Tier 2 3.0

Fuel Producer: DAKOTA PRAIRIE REFINING (1166); 
Facil ity Name: Marathon Dickinson Refinery (F00313); 
U.S sourced Soybean Oil transported by truck, rail, and 
barge to Renewable Diesel plant in Dickinson, North 
Dakota; Natural Gas and Electricity; transported to 
California by rail and ocean tanker (Provisional)

North Dakota Soybean Oil (005) Renewable 
Diesel (RND) RND005B02400200 57.64 RND005B04160400 57.25 6/28/2023 Application Package Renewable Diesel DAKOTA PRAIRIE 

REFINING (1166)
Marathon Dickinson 
Refinery (F00313)

U.S sourced Soybean Oil transported 
by truck, rail, and barge to Renewable 
Diesel plant in Dickinson, North Dakota; 
Natural Gas and Electricity; transported 
to California by rail and ocean tanker 
(Provisional)

None

B041605 Tier 2 3.0

Fuel Producer: DAKOTA PRAIRIE REFINING (1166); 
Facil ity Name: Marathon Dickinson Refinery (F00313); 
U.S sourced Used Cooking Oil transported by truck and 
rail to Renewable Diesel plant in Dickinson, North 
Dakota; Natural Gas and Grid Electricity; transported to 
California by rail and ocean tanker (Provisional)

North Dakota
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Diesel (RND) RND001B02400800 21.09 RND001B04160500 20.19 6/28/2023 Application Package Renewable Diesel DAKOTA PRAIRIE 

REFINING (1166)
Marathon Dickinson 
Refinery (F00313)

U.S sourced Used Cooking Oil 
transported by truck and rail to 
Renewable Diesel plant in Dickinson, 
North Dakota; Natural Gas and Grid 
Electricity; transported to California by 
rail and ocean tanker (Provisional)

None

B041606 Tier 2 3.0

Fuel Producer: DAKOTA PRAIRIE REFINING (1166); 
Facil ity Name: Marathon Dickinson Refinery (F00313); 
North American sourced Canola Oil transported by rail to 
Renewable Diesel plant in Dickinson, North Dakota; 
Natural Gas and Electricity; transported to California by 
rail and ocean tanker (Provisional)

North Dakota Canola Oil (006) Renewable 
Naphtha (RNT) None None RNT006B04160600 51.93 6/28/2023 Application Package Renewable Naphtha DAKOTA PRAIRIE 

REFINING (1166)
Marathon Dickinson 
Refinery (F00313)

North American sourced Canola Oil 
transported by rail to Renewable Diesel 
plant in Dickinson, North Dakota; 
Natural Gas and Electricity; transported 
to California by rail and ocean tanker 
(Provisional)

None

B041607 Tier 2 3.0

Fuel Producer: DAKOTA PRAIRIE REFINING (1166); 
Facil ity Name: Marathon Dickinson Refinery (F00313); 
U.S sourced Corn Oil transported by truck and rail to 
Renewable Diesel plant in Dickinson, North Dakota; 
Natural Gas and Electricity; transported to California By 
rail and ocean tanker (Provisional)

North Dakota Disti l lers' Corn Oil  
(003)

Renewable 
Naphtha (RNT) RNT003B02400400 29.79 RNT003B04160700 29.65 6/28/2023 Application Package Renewable Naphtha DAKOTA PRAIRIE 

REFINING (1166)
Marathon Dickinson 
Refinery (F00313)

U.S sourced Corn Oil transported by
truck and rail to Renewable Diesel 
plant in Dickinson, North Dakota; 
Natural Gas and Electricity; transported 
to California By rail and ocean tanker 
(Provisional)

None

B041608 Tier 2 3.0

Fuel Producer: DAKOTA PRAIRIE REFINING (1166); 
Facil ity Name: Marathon Dickinson Refinery (F00313); 
U.S sourced Tallow transported by truck and rail to 
Renewable Diesel plant in Dickinson, North Dakota; 
Natural Gas and Grid Electricity; transported to California 
by rail and ocean tanker (Provisional)

North Dakota Tallow (animal and 
poultry fat) (002)

Renewable 
Naphtha (RNT) RNT002B02400701 33.43 RNT002B04160800 32.91 6/28/2023 Application Package Renewable Naphtha DAKOTA PRAIRIE 

REFINING (1166)
Marathon Dickinson 
Refinery (F00313)

U.S sourced Tallow transported by truck 
and rail to Renewable Diesel plant in 
Dickinson, North Dakota; Natural Gas 
and Grid Electricity; transported to 
California by rail and ocean tanker 
(Provisional)

None

B041609 Tier 2 3.0

Fuel Producer: DAKOTA PRAIRIE REFINING (1166); 
Facil ity Name: Facil ity Name: Marathon Dickinson 
Refinery (F00313); U.S sourced Soybean Oil transported 
by truck, rail, and barge to Renewable Diesel plant in 
Dickinson, North Dakota; Natural Gas and Electricity; 
transported to California by rail and ocean tanker 
(Provisional)

North Dakota Soybean Oil (005) Renewable 
Naphtha (RNT) RNT005B02400500 57.64 RNT005B04160900 57.25 6/28/2023 Application Package Renewable Naphtha DAKOTA PRAIRIE 

REFINING (1166)

Facil ity Name: 
Marathon Dickinson 
Refinery (F00313)

U.S sourced Soybean Oil transported 
by truck, rail, and barge to Renewable 
Diesel plant in Dickinson, North Dakota; 
Natural Gas and Electricity; transported 
to California by rail and ocean tanker 
(Provisional)

None

B041610 Tier 2 3.0

Fuel Producer: DAKOTA PRAIRIE REFINING (1166); 
Facil ity Name: Marathon Dickinson Refinery (F00313); 
U.S sourced Used Cooking Oil transported by truck and 
rail to Renewable Diesel plant in Dickinson, North 
Dakota; Natural Gas and Grid Electricity; transported to 
California by rail and ocean tanker (Provisional)

North Dakota
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Naphtha (RNT) RNT001B02400600 21.09 RNT001B04161000 20.19 6/28/2023 Application Package Renewable Naphtha DAKOTA PRAIRIE 

REFINING (1166)
Marathon Dickinson 
Refinery (F00313)

U.S sourced Used Cooking Oil 
transported by truck and rail to 
Renewable Diesel plant in Dickinson, 
North Dakota; Natural Gas and Grid 
Electricity; transported to California by 
rail and ocean tanker (Provisional)

None

B041701 Tier 2 3.0

Fuel Producer: WYNNEWOOD REFINING COMPANY, 
LLC (4148); Facil ity Name: WYNNEWOOD REFINING 
COMPANY (82420); Midwest Sourced Soybean Oil 
transported by rail to Renewable Diesel plant in 
Wynnewood, OK; Natural Gas, Grid Electricity, and 
Hydrogen; Renewable Diesel transported by rail to 
California (Provisional)

Oklahoma Soybean Oil (005) Renewable 
Diesel (RND) None None RND005B04170100 67.05 6/28/2023 Application Package Renewable Diesel

WYNNEWOOD 
REFINING COMPANY, 
LLC (4148)

WYNNEWOOD 
REFINING COMPANY 
(82420)

Midwest Sourced Soybean Oil 
transported by rail to Renewable Diesel 
plant in Wynnewood, OK; Natural Gas, 
Grid Electricity, and Hydrogen; 
Renewable Diesel transported by rail to 
California (Provisional)

None

B041702 Tier 2 3.0

Fuel Producer: WYNNEWOOD REFINING COMPANY, 
LLC (4148); Facil ity Name: WYNNEWOOD REFINING 
COMPANY (82420); Midwest Sourced Corn Oil 
transported by rail to Renewable Diesel plant in 
Wynnewood, OK; Natural Gas, Grid Electricity, and 
Hydrogen; Renewable Diesel transported by rail to 
California (Provisional)

Oklahoma Distil lers' Corn Oil  
(003)

Renewable 
Diesel (RND) None None RND003B04170200 37.82 6/28/2023 Application Package Renewable Diesel

WYNNEWOOD 
REFINING COMPANY, 
LLC (4148)

WYNNEWOOD 
REFINING COMPANY 
(82420)

Midwest Sourced Corn Oil transported 
by rail to Renewable Diesel plant in 
Wynnewood, OK; Natural Gas, Grid 
Electricity, and Hydrogen; Renewable 
Diesel transported by rail to California 
(Provisional)

None

B042101 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); North American 
sourced Soybean Oil transported by rail to Renewable 
Diesel plant in Geismar, Louisiana; Natural Gas, 
Hydrogen and Grid Electricity; transported to California 
by truck and ocean tanker

Louisiana Soybean Oil (005) Renewable 
Diesel (RND) None None RND005B04210100 61.50 6/29/2023 Application Package Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

North American sourced Soybean Oil 
transported by rail to Renewable Diesel 
plant in Geismar, Louisiana; Natural 
Gas, Hydrogen and Grid Electricity; 
transported to California by truck and 
ocean tanker

None

B042102 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); North American 
sourced Corn Oil transported by truck, rail, and barge to 
Renewable Diesel plant in Geismar, Louisiana; Natural 
Gas, Hydrogen, and Electricity; transported to California 
by truck and ocean tanker

Louisiana Disti l lers' Corn Oil  
(003)

Renewable 
Diesel (RND) None None RND003B04210200 32.50 6/29/2023 Application Package Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

North American sourced Corn Oil 
transported by truck, rail, and barge to 
Renewable Diesel plant in Geismar, 
Louisiana; Natural Gas, Hydrogen, and 
Electricity; transported to California by 
truck and ocean tanker

None

B042103 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); North American 
sourced UCO transported by truck, rail, and barge to 
Renewable Diesel plant in Geismar, Louisiana; Natural 
Gas, Hydrogen, and Electricity; transported to California 
by truck and ocean tanker

Louisiana
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Diesel (RND) None None RND001B04210300 26.00 6/29/2023 Application Package Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

North American sourced UCO 
transported by truck, rail, and barge to 
Renewable Diesel plant in Geismar, 
Louisiana; Natural Gas, Hydrogen, and 
Electricity; transported to California by 
truck and ocean tanker

None

B042104 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); North American 
sourced Non-Rendered UCO transported by truck, rail, 
and barge to Renewable Diesel plant in Geismar, 
Louisiana; Natural Gas, Hydrogen, and Electricity; 
transported to California by truck and ocean tanker

Louisiana
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Diesel (RND) None None RND001B04210400 20.00 6/29/2023 Application Package Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

North American sourced Non-Rendered 
UCO transported by truck, rail, and 
barge to Renewable Diesel plant in 
Geismar, Louisiana; Natural Gas, 
Hydrogen, and Electricity; transported 
to California by truck and ocean tanker

None

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0280_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0280_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0378_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0383_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0426_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0416_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0416_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0416_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0416_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0416_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0416_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0416_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0416_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0416_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0416_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0417_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0417_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0421_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0421_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0421_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0421_cover.pdf


B042105 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); South American 
sourced UCO transported by truck and ocean tanker to 
Renewable Diesel plant in Geismar, Louisiana; Natural 
Gas, Hydrogen, and Electricity; transported to California 
by truck and ocean tanker

Louisiana
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Diesel (RND) None None RND001B04210500 26.50 6/29/2023 Application Package Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

South American sourced UCO 
transported by truck and ocean tanker 
to Renewable Diesel plant in Geismar, 
Louisiana; Natural Gas, Hydrogen, and 
Electricity; transported to California by 
truck and ocean tanker

None

B042106 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Globally sourced 
UCO transported by truck, rail, and ocean tanker to 
Renewable Diesel plant in Geismar, Louisiana; Natural 
Gas, Hydrogen, and Electricity; transported to California 
by truck and ocean tanker

Louisiana
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Diesel (RND) None None RND001B04210600 31.00 6/29/2023 Application Package Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Globally sourced UCO transported by 
truck, rail, and ocean tanker to 
Renewable Diesel plant in Geismar, 
Louisiana; Natural Gas, Hydrogen, and 
Electricity; transported to California by 
truck and ocean tanker

None

B042107 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); North American 
sourced Tallow transported by truck, rail, and barge to 
Renewable Diesel plant in Geismar, Louisiana; Natural 
Gas, Hydrogen, and Electricity; transported to California 
by truck and ocean tanker

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B04210700 37.00 6/29/2023 Application Package Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

North American sourced Tallow 
transported by truck, rail, and barge to 
Renewable Diesel plant in Geismar, 
Louisiana; Natural Gas, Hydrogen, and 
Electricity; transported to California by 
truck and ocean tanker

None

B042108 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); South American 
sourced Tallow transported by truck, rail, and ocean 
tanker to Renewable Diesel plant in Geismar, Louisiana; 
Natural Gas, Hydrogen, and Electricity; transported to 
California by truck and ocean tanker

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B04210800 39.50 6/29/2023 Application Package Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

South American sourced Tallow 
transported by truck, rail, and ocean 
tanker to Renewable Diesel plant in 
Geismar, Louisiana; Natural Gas, 
Hydrogen, and Electricity; transported 
to California by truck and ocean tanker

None

B042109 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Asia Pacific sourced 
Tallow transported by truck and ocean tanker to 
Renewable Diesel plant in Geismar, Louisiana; Natural 
Gas, Hydrogen, and Electricity; transported to California 
by truck and ocean tanker

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B04210900 48.00 6/29/2023 Application Package Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Asia Pacific sourced Tallow transported 
by truck and ocean tanker to 
Renewable Diesel plant in Geismar, 
Louisiana; Natural Gas, Hydrogen, and 
Electricity; transported to California by 
truck and ocean tanker

None

B042110 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Site-Specific 
Rendered Tallow Sourced from JBS Greely Colorado 
transported by rail to Renewable Diesel plant in 
Geismar, Louisiana; Natural Gas, Grid Electricity, and 
Hydrogen; transported to California by truck and ocean 
tanker

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B04211000 24.00 6/29/2023 Application Package Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Site-Specific Rendered Tallow 
Sourced from JBS Greely Colorado 
transported by rail to Renewable Diesel 
plant in Geismar, Louisiana; Natural 
Gas, Grid Electricity, and Hydrogen; 
transported to California by truck and 
ocean tanker

None

B042111 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); North American 
sourced Soybean Oil transported by rail to Renewable 
Diesel plant in Geismar, Louisiana; Natural Gas, 
Hydrogen and Grid Electricity; transported to California 
by truck and ocean tanker

Louisiana Soybean Oil (005) Renewable 
Naphtha (RNT) None None RNT005B04211100 62.00 6/29/2023 Application Package Renewable Naphtha REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

North American sourced Soybean Oil 
transported by rail to Renewable Diesel 
plant in Geismar, Louisiana; Natural 
Gas, Hydrogen and Grid Electricity; 
transported to California by truck and 
ocean tanker

None

B042112 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); North American 
sourced Corn Oil transported by truck, rail, and barge to 
Renewable Diesel plant in Geismar, Louisiana; Natural 
Gas, Hydrogen, and Electricity; transported to California 
by truck and ocean tanker

Louisiana Disti l lers' Corn Oil  
(003)

Renewable 
Naphtha (RNT) None None RNT003B04211200 33.00 6/29/2023 Application Package Renewable Naphtha REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

North American sourced Corn Oil 
transported by truck, rail, and barge to 
Renewable Diesel plant in Geismar, 
Louisiana; Natural Gas, Hydrogen, and 
Electricity; transported to California by 
truck and ocean tanker

None

B042113 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); North American 
sourced UCO transported by truck, rail, and barge to 
Renewable Diesel plant in Geismar, Louisiana; Natural 
Gas, Hydrogen, and Electricity; transported to California 
by truck and ocean tanker

Louisiana
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Naphtha (RNT) None None RNT001B04211300 26.50 6/29/2023 Application Package Renewable Naphtha REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

North American sourced UCO 
transported by truck, rail, and barge to 
Renewable Diesel plant in Geismar, 
Louisiana; Natural Gas, Hydrogen, and 
Electricity; transported to California by 
truck and ocean tanker

None

B042114 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); North American 
sourced Non-Rendered UCO transported by truck, rail, 
and barge to Renewable Diesel plant in Geismar, 
Louisiana; Natural Gas, Hydrogen, and Electricity; 
transported to California by truck and ocean tanker

Louisiana
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Naphtha (RNT) None None RNT001B04211400 20.50 6/29/2023 Application Package Renewable Naphtha REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

North American sourced Non-Rendered 
UCO transported by truck, rail, and 
barge to Renewable Diesel plant in 
Geismar, Louisiana; Natural Gas, 
Hydrogen, and Electricity; transported 
to California by truck and ocean tanker

None

B042115 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); South American 
sourced UCO transported by truck and ocean tanker to 
Renewable Diesel plant in Geismar, Louisiana; Natural 
Gas, Hydrogen, and Electricity; transported to California 
by truck and ocean tanker

Louisiana
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Naphtha (RNT) None None RNT001B04211500 27.00 6/29/2023 Application Package Renewable Naphtha REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

South American sourced UCO 
transported by truck and ocean tanker 
to Renewable Diesel plant in Geismar, 
Louisiana; Natural Gas, Hydrogen, and 
Electricity; transported to California by 
truck and ocean tanker

None

B042116 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Globally sourced 
UCO transported by truck, rail, and ocean tanker to 
Renewable Diesel plant in Geismar, Louisiana; Natural 
Gas, Hydrogen, and Electricity; transported to California 
by truck and ocean tanker

Louisiana
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Naphtha (RNT) None None RNT001B04211600 31.50 6/29/2023 Application Package Renewable Naphtha REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Globally sourced UCO transported by 
truck, rail, and ocean tanker to 
Renewable Diesel plant in Geismar, 
Louisiana; Natural Gas, Hydrogen, and 
Electricity; transported to California by 
truck and ocean tanker

None

B042117 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); North American 
sourced Tallow transported by truck, rail, and barge to 
Renewable Diesel plant in Geismar, Louisiana; Natural 
Gas, Hydrogen, and Electricity; transported to California 
by truck and ocean tanker

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Naphtha (RNT) None None RNT002B04211700 37.50 6/29/2023 Application Package Renewable Naphtha REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

North American sourced Tallow 
transported by truck, rail, and barge to 
Renewable Diesel plant in Geismar, 
Louisiana; Natural Gas, Hydrogen, and 
Electricity; transported to California by 
truck and ocean tanker

None

B042118 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); South American 
sourced Tallow transported by truck, rail, and ocean 
tanker to Renewable Diesel plant in Geismar, Louisiana; 
Natural Gas, Hydrogen, and Electricity; transported to 
California by truck and ocean tanker

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Naphtha (RNT) None None RNT002B04211800 40.00 6/29/2023 Application Package Renewable Naphtha REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

South American sourced Tallow 
transported by truck, rail, and ocean 
tanker to Renewable Diesel plant in 
Geismar, Louisiana; Natural Gas, 
Hydrogen, and Electricity; transported 
to California by truck and ocean tanker

None

B042119 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Asia Pacific sourced 
Tallow transported by truck and ocean tanker to 
Renewable Diesel plant in Geismar, Louisiana; Natural 
Gas, Hydrogen, and Electricity; transported to California 
by truck and ocean tanker

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Naphtha (RNT) None None RNT002B04211900 48.50 6/29/2023 Application Package Renewable Naphtha REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Asia Pacific sourced Tallow transported 
by truck and ocean tanker to 
Renewable Diesel plant in Geismar, 
Louisiana; Natural Gas, Hydrogen, and 
Electricity; transported to California by 
truck and ocean tanker

None

B042120 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Site-Specific 
Rendered Tallow Sourced from JBS Greely Colorado 
transported by rail to Renewable Diesel plant in 
Geismar, Louisiana; Natural Gas, Grid Electricity, and 
Hydrogen; transported to California by truck and ocean 
tanker

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Naphtha (RNT) None None RNT002B04212000 24.50 6/29/2023 Application Package Renewable Naphtha REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Site-Specific Rendered Tallow 
Sourced from JBS Greely Colorado 
transported by rail to Renewable Diesel 
plant in Geismar, Louisiana; Natural 
Gas, Grid Electricity, and Hydrogen; 
transported to California by truck and 
ocean tanker

None

B042121 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); North American 
sourced Soybean Oil transported by rail to Renewable 
Diesel plant in Geismar, Louisiana; Natural Gas, 
Hydrogen and Grid Electricity; transported to California 
by truck and ocean tanker

Louisiana Other Organic Waste 
(029) Propane (LPG) None None LPG029B04212100 62.00 6/29/2023 Application Package Propane REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

North American sourced Soybean Oil 
transported by rail to Renewable Diesel 
plant in Geismar, Louisiana; Natural 
Gas, Hydrogen and Grid Electricity; 
transported to California by truck and 
ocean tanker

None

B042122 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); North American 
sourced Corn Oil transported by truck, rail, and barge to 
Renewable Diesel plant in Geismar, Louisiana; Natural 
Gas, Hydrogen, and Electricity; transported to California 
by truck and ocean tanker

Louisiana Other Organic Waste 
(029) Propane (LPG) None None LPG029B04212200 33.00 6/29/2023 Application Package Propane REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

North American sourced Corn Oil 
transported by truck, rail, and barge to 
Renewable Diesel plant in Geismar, 
Louisiana; Natural Gas, Hydrogen, and 
Electricity; transported to California by 
truck and ocean tanker

None

B042123 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); North American 
sourced UCO transported by truck, rail, and barge to 
Renewable Diesel plant in Geismar, Louisiana; Natural 
Gas, Hydrogen, and Electricity; transported to California 
by truck and ocean tanker

Louisiana Other Organic Waste 
(029) Propane (LPG) None None LPG029B04212300 26.50 6/29/2023 Application Package Propane REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

North American sourced UCO 
transported by truck, rail, and barge to 
Renewable Diesel plant in Geismar, 
Louisiana; Natural Gas, Hydrogen, and 
Electricity; transported to California by 
truck and ocean tanker

None

B042124 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); North American 
sourced Non-Rendered UCO transported by truck, rail, 
and barge to Renewable Diesel plant in Geismar, 
Louisiana; Natural Gas, Hydrogen, and Electricity; 
transported to California by truck and ocean tanker

Louisiana Other Organic Waste 
(029) Propane (LPG) None None LPG029B04212400 20.50 6/29/2023 Application Package Propane REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

North American sourced Non-Rendered 
UCO transported by truck, rail, and 
barge to Renewable Diesel plant in 
Geismar, Louisiana; Natural Gas, 
Hydrogen, and Electricity; transported 
to California by truck and ocean tanker

None

B042125 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); South American 
sourced UCO transported by truck and ocean tanker to 
Renewable Diesel plant in Geismar, Louisiana; Natural 
Gas, Hydrogen, and Electricity; transported to California 
by truck and ocean tanker

Louisiana Other Organic Waste 
(029) Propane (LPG) None None LPG029B04212500 27.00 6/29/2023 Application Package Propane REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

South American sourced UCO 
transported by truck and ocean tanker 
to Renewable Diesel plant in Geismar, 
Louisiana; Natural Gas, Hydrogen, and 
Electricity; transported to California by 
truck and ocean tanker

None

B042126 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Globally sourced 
UCO transported by truck, rail, and ocean tanker to 
Renewable Diesel plant in Geismar, Louisiana; Natural 
Gas, Hydrogen, and Electricity; transported to California 
by truck and ocean tanker

Louisiana Other Organic Waste 
(029) Propane (LPG) None None LPG029B04212600 31.50 6/29/2023 Application Package Propane REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Globally sourced UCO transported by 
truck, rail, and ocean tanker to 
Renewable Diesel plant in Geismar, 
Louisiana; Natural Gas, Hydrogen, and 
Electricity; transported to California by 
truck and ocean tanker

None

B042127 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); North American 
sourced Tallow transported by truck, rail, and barge to 
Renewable Diesel plant in Geismar, Louisiana; Natural 
Gas, Hydrogen, and Electricity; transported to California 
by truck and ocean tanker

Louisiana Other Organic Waste 
(029) Propane (LPG) None None LPG029B04212700 37.50 6/29/2023 Application Package Propane REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

North American sourced Tallow 
transported by truck, rail, and barge to 
Renewable Diesel plant in Geismar, 
Louisiana; Natural Gas, Hydrogen, and 
Electricity; transported to California by 
truck and ocean tanker

None

B042128 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); South American 
sourced Tallow transported by truck, rail, and ocean 
tanker to Renewable Diesel plant in Geismar, Louisiana; 
Natural Gas, Hydrogen, and Electricity; transported to 
California by truck and ocean tanker

Louisiana Other Organic Waste 
(029) Propane (LPG) None None LPG029B04212800 40.00 6/29/2023 Application Package Propane REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

South American sourced Tallow 
transported by truck, rail, and ocean 
tanker to Renewable Diesel plant in 
Geismar, Louisiana; Natural Gas, 
Hydrogen, and Electricity; transported 
to California by truck and ocean tanker

None

B042129 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Asia Pacific sourced 
Tallow transported by truck and ocean tanker to 
Renewable Diesel plant in Geismar, Louisiana; Natural 
Gas, Hydrogen, and Electricity; transported to California 
by truck and ocean tanker

Louisiana Other Organic Waste 
(029) Propane (LPG) None None LPG029B04212900 48.50 6/29/2023 Application Package Propane REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Asia Pacific sourced Tallow transported 
by truck and ocean tanker to 
Renewable Diesel plant in Geismar, 
Louisiana; Natural Gas, Hydrogen, and 
Electricity; transported to California by 
truck and ocean tanker

None

B042130 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Site-Specific 
Rendered Tallow Sourced from JBS Greely Colorado 
transported by rail to Renewable Diesel plant in 
Geismar, Louisiana; Natural Gas, Grid Electricity, and 
Hydrogen; transported to California by truck and ocean 
tanker

Louisiana Other Organic Waste 
(029) Propane (LPG) None None LPG029B04213000 24.50 6/29/2023 Application Package Propane REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Site-Specific Rendered Tallow 
Sourced from JBS Greely Colorado 
transported by rail to Renewable Diesel 
plant in Geismar, Louisiana; Natural 
Gas, Grid Electricity, and Hydrogen; 
transported to California by truck and 
ocean tanker

None

B042131 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); North American 
sourced Soybean Oil transported by rail to Renewable 
Diesel plant in Geismar, Louisiana; Natural Gas, 
Hydrogen and Grid Electricity; transported to California 
by truck and ocean tanker

Louisiana Soybean Oil (005) Alternative Jet 
Fuel (AJF) None None AJF005B04213100 62.00 6/29/2023 Application Package Alternative Jet Fuel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

North American sourced Soybean Oil 
transported by rail to Renewable Diesel 
plant in Geismar, Louisiana; Natural 
Gas, Hydrogen and Grid Electricity; 
transported to California by truck and 
ocean tanker

None

B042132 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); North American 
sourced Corn Oil transported by truck, rail, and barge to 
Renewable Diesel plant in Geismar, Louisiana; Natural 
Gas, Hydrogen, and Electricity; transported to California 
by truck and ocean tanker

Louisiana Disti l lers' Corn Oil  
(003)

Alternative Jet 
Fuel (AJF) None None AJF003B04213200 33.00 6/29/2023 Application Package Alternative Jet Fuel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

North American sourced Corn Oil 
transported by truck, rail, and barge to 
Renewable Diesel plant in Geismar, 
Louisiana; Natural Gas, Hydrogen, and 
Electricity; transported to California by 
truck and ocean tanker

None

B042133 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); North American 
sourced UCO transported by truck, rail, and barge to 
Renewable Diesel plant in Geismar, Louisiana; Natural 
Gas, Hydrogen, and Electricity; transported to California 
by truck and ocean tanker

Louisiana
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Alternative Jet 
Fuel (AJF) None None AJF001B04213300 26.50 6/29/2023 Application Package Alternative Jet Fuel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

North American sourced UCO 
transported by truck, rail, and barge to 
Renewable Diesel plant in Geismar, 
Louisiana; Natural Gas, Hydrogen, and 
Electricity; transported to California by 
truck and ocean tanker

None

B042134 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); North American 
sourced Non-Rendered UCO transported by truck, rail, 
and barge to Renewable Diesel plant in Geismar, 
Louisiana; Natural Gas, Hydrogen, and Electricity; 
transported to California by truck and ocean tanker

Louisiana
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Alternative Jet 
Fuel (AJF) None None AJF001B04213400 20.50 6/29/2023 Application Package Alternative Jet Fuel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

North American sourced Non-Rendered 
UCO transported by truck, rail, and 
barge to Renewable Diesel plant in 
Geismar, Louisiana; Natural Gas, 
Hydrogen, and Electricity; transported 
to California by truck and ocean tanker

None

B042135 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); South American 
sourced UCO transported by truck and ocean tanker to 
Renewable Diesel plant in Geismar, Louisiana; Natural 
Gas, Hydrogen, and Electricity; transported to California 
by truck and ocean tanker

Louisiana
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Alternative Jet 
Fuel (AJF) None None AJF001B04213500 27.00 6/29/2023 Application Package Alternative Jet Fuel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

South American sourced UCO 
transported by truck and ocean tanker 
to Renewable Diesel plant in Geismar, 
Louisiana; Natural Gas, Hydrogen, and 
Electricity; transported to California by 
truck and ocean tanker

None

B042136 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Globally sourced 
UCO transported by truck, rail, and ocean tanker to 
Renewable Diesel plant in Geismar, Louisiana; Natural 
Gas, Hydrogen, and Electricity; transported to California 
by truck and ocean tanker

Louisiana
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Alternative Jet 
Fuel (AJF) None None AJF001B04213600 31.50 6/29/2023 Application Package Alternative Jet Fuel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Globally sourced UCO transported by 
truck, rail, and ocean tanker to 
Renewable Diesel plant in Geismar, 
Louisiana; Natural Gas, Hydrogen, and 
Electricity; transported to California by 
truck and ocean tanker

None

B042137 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); North American 
sourced Tallow transported by truck, rail, and barge to 
Renewable Diesel plant in Geismar, Louisiana; Natural 
Gas, Hydrogen, and Electricity; transported to California 
by truck and ocean tanker

Louisiana Tallow (animal and 
poultry fat) (002)

Alternative Jet 
Fuel (AJF) None None AJF002B04213700 37.50 6/29/2023 Application Package Alternative Jet Fuel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

North American sourced Tallow 
transported by truck, rail, and barge to 
Renewable Diesel plant in Geismar, 
Louisiana; Natural Gas, Hydrogen, and 
Electricity; transported to California by 
truck and ocean tanker

None

B042138 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); South American 
sourced Tallow transported by truck, rail, and ocean 
tanker to Renewable Diesel plant in Geismar, Louisiana; 
Natural Gas, Hydrogen, and Electricity; transported to 
California by truck and ocean tanker

Louisiana Tallow (animal and 
poultry fat) (002)

Alternative Jet 
Fuel (AJF) None None AJF002B04213800 40.00 6/29/2023 Application Package Alternative Jet Fuel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

South American sourced Tallow 
transported by truck, rail, and ocean 
tanker to Renewable Diesel plant in 
Geismar, Louisiana; Natural Gas, 
Hydrogen, and Electricity; transported 
to California by truck and ocean tanker

None

B042139 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Asia Pacific sourced 
Tallow transported by truck and ocean tanker to 
Renewable Diesel plant in Geismar, Louisiana; Natural 
Gas, Hydrogen, and Electricity; transported to California 
by truck and ocean tanker

Louisiana Tallow (animal and 
poultry fat) (002)

Alternative Jet 
Fuel (AJF) None None AJF002B04213900 48.50 6/29/2023 Application Package Alternative Jet Fuel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Asia Pacific sourced Tallow transported 
by truck and ocean tanker to 
Renewable Diesel plant in Geismar, 
Louisiana; Natural Gas, Hydrogen, and 
Electricity; transported to California by 
truck and ocean tanker

None

B042140 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Site-Specific 
Rendered Tallow Sourced from JBS Greely Colorado 
transported by rail to Renewable Diesel plant in 
Geismar, Louisiana; Natural Gas, Grid Electricity, and 
Hydrogen; transported to California by truck and ocean 
tanker

Louisiana Tallow (animal and 
poultry fat) (002)

Alternative Jet 
Fuel (AJF) None None AJF002B04214000 24.50 6/29/2023 Application Package Alternative Jet Fuel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Site-Specific Rendered Tallow 
Sourced from JBS Greely Colorado 
transported by rail to Renewable Diesel 
plant in Geismar, Louisiana; Natural 
Gas, Grid Electricity, and Hydrogen; 
transported to California by truck and 
ocean tanker

None

B043001 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Praxair SMR facil ity (F00394); Liquefied Hydrogen 
produced at Praxair SMR facil ity in Ontario, CA using 
Biomethane procured from the Yellow Jacket Lamb RNG 
Project, Oakfield, NY; finished fuel transported in tanker 
trailers and dispensed at Hydrogen refueling stations in 
California. (Provisional)

California Dairy Manure (026) Liquid Hydrogen 
(HYL) None None HYL026B04300100 -236.90 6/27/2023 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Liquefied Hydrogen produced at 
Praxair SMR facil ity in Ontario, CA 
using Biomethane procured from the 
Yellow Jacket Lamb RNG Project, 
Oakfield, NY; finished fuel transported 
in tanker trailers and dispensed at 
Hydrogen refueling stations in 
California. (Provisional)

None

B043002 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Praxair SMR facil ity (F00394);  Liquefied Hydrogen 
produced at Praxair SMR facil ity in Ontario, CA using 
Biomethane procured from Yellow Jacket Lakeshore 
RNG Project in Wilson, NY; finished fuel transported in 
tanker trailers and dispensed at Hydrogen refueling 
stations in California. (Provisional)

California Dairy Manure (026) Liquid Hydrogen 
(HYL) None None HYL026B04300200 -243.54 6/27/2023 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

 Liquefied Hydrogen produced at 
Praxair SMR facil ity in Ontario, CA 
using Biomethane procured from 
Yellow Jacket Lakeshore RNG Project 
in Wilson, NY; finished fuel transported 
in tanker trailers and dispensed at 
Hydrogen refueling stations in 
California. (Provisional)

None

B043003 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Praxair SMR facil ity (F00394); Liquefied Hydrogen 
produced at Praxair SMR facil ity using Biomethane 
procured from Yellow Jacket Boxler RNG Project, 
Varysburg, NY; finished fuel transported in tanker trailers 
and dispensed at Hydrogen refueling stations in 
California. (Provisional)

California Dairy Manure (026) Liquid Hydrogen 
(HYL) None None HYL026B04300300 -132.07 6/27/2023 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Liquefied Hydrogen produced at 
Praxair SMR facil ity using Biomethane 
procured from Yellow Jacket Boxler 
RNG Project, Varysburg, NY; finished 
fuel transported in tanker trailers and 
dispensed at Hydrogen refueling 
stations in California. (Provisional)

None

B043004 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Praxair SMR facil ity (F00394); Gaseous Hydrogen 
produced at Praxair SMR in Ontario, CA using 
biomethane procured from Yellow Jacket Lamb RNG 
Project, Oakfield, NY; finished fuel transported in tube-
trailers to refueling stations in California. (Provisional)

California Dairy Manure (026) Gaseous 
Hydrogen (HYG) None None HYG026B04300400 -275.67 6/27/2023 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Gaseous Hydrogen produced at Praxair 
SMR in Ontario, CA using biomethane 
procured from Yellow Jacket Lamb 
RNG Project, Oakfield, NY; finished 
fuel transported in tube-trailers to 
refueling stations in California. 
(Provisional)

None

B043005 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Praxair SMR facil ity (F00394); Gaseous Hydrogen 
produced at Praxair SMR using Biomethane procured 
from at Yellow Jacket Lakeshore RNG Project, Wilson, 
NY; finished fuel transported in tube-trailers to Hydrogen 
refueling stations in California. (Provisional)

California Dairy Manure (026) Gaseous 
Hydrogen (HYG) None None HYG026B04300500 -282.30 6/27/2023 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Gaseous Hydrogen produced at Praxair 
SMR using Biomethane procured from 
at Yellow Jacket Lakeshore RNG 
Project, Wilson, NY; finished fuel 
transported in tube-trailers to Hydrogen 
refueling stations in California. 
(Provisional)

None

B043006 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Praxair SMR facil ity (F00394); Gaseous Hydrogen 
produced at Praxair SMR in Ontario, CA using 
biomethane procured from the Yellow Jacket Boxler 
RNG Project in Varysburg, NY; transported in tube-trailers 
to refueling stations in California. (Provisional)

California Dairy Manure (026) Gaseous 
Hydrogen (HYG) None None HYG026B04300600 -170.83 6/27/2023 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Gaseous Hydrogen produced at Praxair 
SMR in Ontario, CA using biomethane 
procured from the Yellow Jacket Boxler 
RNG Project in Varysburg, NY; 
transported in tube-trailers to refueling 
stations in California. (Provisional)

None

B043007 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Praxair SMR facil ity (F00394); Liquefied Hydrogen 
produced at Praxair SMR in Ontario, CA using 
biomethane procured from the Yellow Jacket Lamb RNG 
Project, Oakfield, NY; Re-gasified, Compressed at a trans
fil l facil ity; distributed to refueling stations in California. 
(Provisional)

California Dairy Manure (026) Gaseous 
Hydrogen (HYG) None None HYG026B04300700 -221.27 6/27/2023 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Liquefied Hydrogen produced at 
Praxair SMR in Ontario, CA using 
biomethane procured from the Yellow 
Jacket Lamb RNG Project, Oakfield, 
NY; Re-gasified, Compressed at a trans-
fi l l  facil ity; distributed to refueling 
stations in California. (Provisional)

None

B043008 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Praxair SMR facil ity (F00394); Liquefied Hydrogen 
produced at Praxair SMR in Ontario, CA using 
biomethane procured from the Yellow Jacket Lakeshore 
RNG Project, Wilson, NY; Re-gasified, Compressed at a 
trans-fi l l  facil ity; distributed to refueling stations in 
California. (Provisional)

California Dairy Manure (026) Gaseous 
Hydrogen (HYG) None None HYG026B04300800 -227.91 6/27/2023 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Liquefied Hydrogen produced at 
Praxair SMR in Ontario, CA using 
biomethane procured from the Yellow 
Jacket Lakeshore RNG Project, Wilson, 
NY; Re-gasified, Compressed at a trans-
fi l l  facil ity; distributed to refueling 
stations in California. (Provisional)

None

B043009 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
Praxair SMR facil ity (F00394); Liquefied Hydrogen 
produced at Praxair SMR in Ontario, CA; biomethane 
procured from Yellow Jacket Boxler RNG Project, 
Varysburg, NY; Re-gasified, Compressed at a trans-fi l l  
facil ity; distributed to refueling stations in California. 
(Provisional)

California Dairy Manure (026) Gaseous 
Hydrogen (HYG) None None HYG026B04300900 -116.43 6/27/2023 Application Package Hydrogen FirstElement Fuel (E426) Praxair SMR facil ity 

(F00394)

Liquefied Hydrogen produced at 
Praxair SMR in Ontario, CA; 
biomethane procured from Yellow 
Jacket Boxler RNG Project, Varysburg, 
NY; Re-gasified, Compressed at a trans-
fi l l  facil ity; distributed to refueling 
stations in California. (Provisional)

None

B039401 Tier 2 3.0

Fuel Producer: Chevron Products Company (5086) ; 
Facil ity Name: Chevron El Segundo (01013); Soybean 
oil  transported by rail to California; natural gas, steam, 
grid electricity and hydrogen; renewable diesel produced 
from co-processing soybean oil with fossil feedstock in a 
diesel hydrotreater (VGO unit) in El Segundo, California 
(PROV3.0)

California Soybean Oil (005) Renewable 
Diesel (RND) None None RND005B03940100 51.74 6/30/2023 Application Package Renewable Diesel Chevron Products 

Company (5086) 
Chevron El Segundo 
(01013)

Soybean oil  transported by rail to 
California; natural gas, steam, grid 
electricity and hydrogen; renewable 
diesel produced from co-processing 
soybean oil with fossil feedstock in a 
diesel hydrotreater (VGO unit) in El 
Segundo, California (Provisional)

None

B039601 Tier 2 3.0

Fuel Producer: Lakeside Pipeline, LLC (C1158); Facil ity 
Name: Lakeside Pipeline, LLC (F00480); Biogas from 
dairy manure at Lone Oak #1 Dairy in Hanford, CA;  
upgraded to pipeline quality at Lakeside Pipeline, LLC;  
pipelined to California for transportation use.  (PROV3.0)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03960100 -411.32 6/30/2023 Application Package Bio-CNG Lakeside Pipeline, LLC 

(C1158)
Lakeside Pipeline, 
LLC (F00480)

Biogas from dairy manure at Lone Oak 
#1 Dairy in Hanford, CA;  upgraded to 
pipeline quality at Lakeside Pipeline, 
LLC;  pipelined to California for 
transportation use.  (Provisional)

None

B039602 Tier 2 3.0

Fuel Producer: Lakeside Pipeline, LLC (C1158); Facil ity 
Name: Lakeside Pipeline, LLC (F00480); Biogas from 
dairy manure at Dixie Creek Dairy in Hanford, CA; 
upgraded to pipeline quality at Lakeside Pipeline, LLC;  
pipelined to California For transportation use (PROV3.0)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03960200 -416.41 6/30/2023 Application Package Bio-CNG Lakeside Pipeline, LLC 

(C1158)
Lakeside Pipeline, 
LLC (F00480)

Biogas from dairy manure at Dixie 
Creek Dairy in Hanford, CA; upgraded 
to pipeline quality at Lakeside 
Pipeline, LLC;  pipelined to California 
For transportation use (Provisional)

None

B039603 Tier 2 3.0

Fuel Producer: Lakeside Pipeline, LLC (C1158); Facil ity 
Name: Lakeside Pipeline, LLC (F00480); Biogas from 
dairy manure at River Ranch Dairy In Hanford, CA;  
upgraded to pipeline quality at Lakeside Pipeline, LLC;  
pipelined to California for transportation use. (PROV3.0)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03960300 -417.71 6/30/2023 Application Package Bio-CNG Lakeside Pipeline, LLC 

(C1158)
Lakeside Pipeline, 
LLC (F00480)

Biogas from dairy manure at River 
Ranch Dairy In Hanford, CA;  upgraded 
to pipeline quality at Lakeside 
Pipeline, LLC;  pipelined to California 
for transportation use. (Provisional)

None

B039604 Tier 2 3.0

Fuel Producer: Lakeside Pipeline, LLC (C1158); Facil ity 
Name: Lakeside Pipeline, LLC (F00480); Biogas from 
dairy manure at Decade Dairy in Hanford, CA;  upgraded 
to pipeline quality at Lakeside Pipeline, LLC;  pipelined 
to California for transportation use (PROV3.0)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B03960400 -418.87 6/30/2023 Application Package Bio-CNG Lakeside Pipeline, LLC 

(C1158)
Lakeside Pipeline, 
LLC (F00480)

Biogas from dairy manure at Decade 
Dairy in Hanford, CA;  upgraded to 
pipeline quality at Lakeside Pipeline, 
LLC;  pipelined to California for 
transportation use (Provisional)

None
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B040301 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas Kern LLC (F00336); Biogas from dairy  
manure at Belonave Biogas LLC in  Bakersfield, CA;  
upgraded to pipeline quality at CalBioGas Kern LLC;  
pipelined to California for transportation use (PROV3.0)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B04030100 -419.40 6/30/2023 Application Package Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas Kern LLC 
(F00336)

Biogas from dairy  manure at Belonave 
Biogas LLC in  Bakersfield, CA;  
upgraded to pipeline quality at 
CalBioGas Kern LLC;  pipelined to 
California for transportation use 
(Provisional)

None

A050101 Tier 1 3.0

Fuel Producer: BIOENERGETICA VALE DO PARACATU 
SA (1431); Facil ity Name: BIOENERGETICA VALE DO 
PARACATU SA (71521); Ethanol produced from 
sugarcane juice and molasses in Minas Gerais (Brazil); 
co-product credit for export of surplus cogenerated 
electricity; ethanol transported to California by Ocean 
tanker via Cape Horn; distributed to refueling stations by 
truck. (3.0)

Brazil Sugarcane  (018) Ethanol (ETH) None None ETH018A05010100 50.89 7/3/2023 None Ethanol
BIOENERGETICA VALE 
DO PARACATU SA 
(1431)

BIOENERGETICA 
VALE DO PARACATU 
SA (71521)

Ethanol produced from sugarcane 
juice and molasses in Minas Gerais 
(Brazil); co-product credit for export of 
surplus cogenerated electricity; ethanol 
transported to California by Ocean 
tanker via Cape Horn; distributed to 
refueling stations by truck.

None Retired

B043801 Tier 2 3.0

Fuel Producer: Lone Oak Energy, LLC (C1177); Facil ity 
Name: Lone Oak Energy, LLC (F00542); Biogas from 
dairy manure at Lone Oak Farms #2 in Fresno, CA; 
upgraded to pipeline quality at Lone Oak Energy, LLC, 
trucked to pipeline injection and pipelined to CA for 
transportation use (PROV3.0)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B04380100 -404.74 6/30/2023 Application Package Bio-CNG Lone Oak Energy, LLC 

(C1177)
Lone Oak Energy, 
LLC (F00542)

Biogas from dairy manure at Lone Oak 
Farms #2 in Fresno, CA; upgraded to 
pipeline quality at Lone Oak Energy, 
LLC, trucked to pipeline injection and 
pipelined to CA for transportation use 
(Provisional)

None

B045001 Tier 2 3.0

Fuel Producer: U.S. Venture, Inc. (5504); Facil ity Name: 
DEMETER RNG PROJECT (71302); Biogas from dairy 
manure at Endres Dairy, Maiers White Gold, Ripps Dairy 
Valley, Endres Berry Ridge, and Wagner Dairy in WI; 
upgraded to pipeline quality at DEMETER RNG 
PROJECT; trucked to pipeline injection and pipelined to 
CA for transportation use (PROV3.0)

Wisconsin Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B04500100 -191.29 6/30/2023 Application Package Bio-CNG U.S. Venture, Inc. (5504) DEMETER RNG 

PROJECT (71302)

Biogas from dairy manure at Endres 
Dairy, Maiers White Gold, Ripps Dairy 
Valley, Endres Berry Ridge, and 
Wagner Dairy in WI; upgraded to 
pipeline quality at DEMETER RNG 
PROJECT; trucked to pipeline 
injection and pipelined to CA for 
transportation use (Provisional)

None

B046701 Tier 2 3.0

Fuel Producer: Lime (C1014); Facil ity Name: Lime 
Headquarters (F00036); Electricity from zero-CI sources 
used to power Lime's battery-electric scooters and 
bicycles in California.  (3.0)

California Solar (033) Electricity (ELC) None None ELC033B04670100 80.29 8/1/2023 Application Package Electricity Lime (C1014) Lime Headquarters 
(F00036)

Electricity from zero-CI sources used to 
power Lime's battery-electric scooters 
and bicycles in California. 

None

L021801 Lookup Table 3.0

Fuel Producer: Swift Transportation Company of 
Arizona, LLC (C1230) ; Facil ity Name: Swift 
Transportation Co. of Arizona, LLC. (F00642); Electricity 
that is generated from 100 percent zero-CI sources used 
as a transportation fuel in California (3.0)

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 7/7/2023 None Electricity

Swift Transportation 
Company of Arizona, 
LLC (C1230) 

Swift Transportation 
Co. of Arizona, LLC. 
(F00642)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L021901 Lookup Table 3.0

Fuel Producer: Prologis Mobility (C1234); Facil ity Name: 
Prologis Mobility LLC (F00637); Electricity that is 
generated from 100 percent zero-CI sources used as a 
transportation fuel in California (3.0)

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 7/20/2023 None Electricity Prologis Mobility 

(C1234)
Prologis Mobility LLC 
(F00637)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L022001 Lookup Table 3.0

Fuel Producer: TeraWatt Infrastructure, Inc. (C1240); 
Facil ity Name: TeraWatt Infrastructure, Inc. (F00650); 
Electricity that is generated from 100 percent zero-CI 
sources used as a transportation fuel in California (3.0)

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 8/14/2023 None Electricity TeraWatt Infrastructure, 

Inc. (C1240) 

TeraWatt 
Infrastructure, Inc. 
(F00650)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

B042201 Tier 2 3.0

Fuel Producer: Merced Pipeline LLC (C1199); Facil ity 
Name: Merced Pipeline, LLC (F00518); Renewable 
Natural Gas (RNG) from Dairy Manure at Five H in 
Merced, CA and upgraded at Merced Pipeline, LLC 
Facil ity in Merced, CA; RNG pipelined to California for 
transportation use (PROV3.0)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B04220100 -416.31 9/14/2023 Application Package Bio-CNG Merced Pipeline LLC 

(C1199)
Merced Pipeline, LLC 
(F00518)

Renewable Natural Gas (RNG) from 
Dairy Manure at Five H in Merced, CA 
and upgraded at Merced Pipeline, LLC 
Facil ity in Merced, CA; RNG pipelined 
to California for transportation use 
(Provisional)

None

B042202 Tier 2 3.0

Fuel Producer: Merced Pipeline LLC (C1199); Facil ity 
Name: Merced Pipeline, LLC (F00518); Renewable 
Natural Gas (RNG) from Dairy Manure at Red Rock in 
Merced, CA and upgraded at Merced Pipeline, LLC 
Facil ity in Merced, CA; RNG pipelined to California for 
transportation use (PROV3.0)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B04220200 -429.59 9/14/2023 Application Package Bio-CNG Merced Pipeline LLC 

(C1199)
Merced Pipeline, LLC 
(F00518)

Renewable Natural Gas (RNG) from 
Dairy Manure at Red Rock in Merced, 
CA and upgraded at Merced Pipeline, 
LLC Facil ity in Merced, CA; RNG 
pipelined to California for 
transportation use (Provisional)

None

B042203 Tier 2 3.0

Fuel Producer: Merced Pipeline LLC (C1199); Facil ity 
Name: Merced Pipeline, LLC (F00518); Renewable 
Natural Gas (RNG) from Dairy Manure at Vista Verde in 
Chowchilla, CA and upgraded at Merced Pipeline, LLC 
Facil ity in Merced, CA; RNG pipelined to California for 
transportation use (PROV3.0)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B04220300 -249.95 9/14/2023 Application Package Bio-CNG Merced Pipeline LLC 

(C1199)
Merced Pipeline, LLC 
(F00518)

Renewable Natural Gas (RNG) from 
Dairy Manure at Vista Verde in 
Chowchilla, CA and upgraded at 
Merced Pipeline, LLC Facil ity in 
Merced, CA; RNG pipelined to 
California for transportation use 
(Provisional)

None

B042204 Tier 2 3.0

Fuel Producer: Merced Pipeline LLC (C1199); Facil ity 
Name: Merced Pipeline, LLC (F00518); Renewable 
Natural Gas (RNG) from Dairy Manure at Vander Woude 
in Merced, CA and upgraded at Merced Pipeline, LLC 
Facil ity in Merced, CA; RNG pipelined to California for 
transportation use (PROV3.0)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B04220400 -260.14 9/14/2023 Application Package Bio-CNG Merced Pipeline LLC 

(C1199)
Merced Pipeline, LLC 
(F00518)

Renewable Natural Gas (RNG) from 
Dairy Manure at Vander Woude in 
Merced, CA and upgraded at Merced 
Pipeline, LLC Facil ity in Merced, CA; 
RNG pipelined to California for 
transportation use (Provisional)

None

B042205 Tier 2 3.0

Fuel Producer: Merced Pipeline LLC (C1199); Facil ity 
Name: Merced Pipeline, LLC (F00518); Renewable 
Natural Gas (RNG) from Dairy Manure at Rockshar in 
Merced, CA and upgraded at Merced Pipeline, LLC 
Facil ity in Merced, CA; RNG pipelined to California for 
transportation use (PROV3.0)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B04220500 -411.49 9/14/2023 Application Package Bio-CNG Merced Pipeline LLC 

(C1199)
Merced Pipeline, LLC 
(F00518)

Renewable Natural Gas (RNG) from 
Dairy Manure at Rockshar in Merced, 
CA and upgraded at Merced Pipeline, 
LLC Facil ity in Merced, CA; RNG 
pipelined to California for 
transportation use (Provisional)

None

B042206 Tier 2 3.0

Fuel Producer: Merced Pipeline LLC (C1199); Facil ity 
Name: Merced Pipeline, LLC (F00518); Renewable 
Natural Gas (RNG) from Dairy Manure at Michael De 
Hoog in Merced, CA and upgraded at Merced Pipeline, 
LLC Facil ity in Merced, CA; RNG pipelined to California 
for transportation use (PROV3.0)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B04220600 -418.96 9/14/2023 Application Package Bio-CNG Merced Pipeline LLC 

(C1199)
Merced Pipeline, LLC 
(F00518)

Renewable Natural Gas (RNG) from 
Dairy Manure at Michael De Hoog in 
Merced, CA and upgraded at Merced 
Pipeline, LLC Facil ity in Merced, CA; 
RNG pipelined to California for 
transportation use (Provisional)

None

B042207 Tier 2 3.0

Fuel Producer: Merced Pipeline LLC (C1199); Facil ity 
Name: Merced Pipeline, LLC (F00518); Renewable 
Natural Gas (RNG) from Dairy Manure at Double 
Diamond in El Nido, CA and upgraded at Merced 
Pipeline, LLC Facil ity in Merced, CA; RNG pipelined to 
California for transportation use (PROV3.0)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B04220700 -328.54 9/14/2023 Application Package Bio-CNG Merced Pipeline LLC 

(C1199)
Merced Pipeline, LLC 
(F00518)

Renewable Natural Gas (RNG) from 
Dairy Manure at Double Diamond in El 
Nido, CA and upgraded at Merced 
Pipeline, LLC Facil ity in Merced, CA; 
RNG pipelined to California for 
transportation use (Provisional)

None

A051001 Tier 1 3.0

Fuel Producer: TRUSTAR ENERGY LLC (6523); Facil ity 
Name: NOBLE ROAD RNG LLC (72142); Biomethane 
from Noble Road Landfil l in Shiloh, OH; upgrading at 
Noble Road RNG LLC, pipelined to California for 
compression to CNG (PROV3.0)

Ohio Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
None None CNG025A05100100 48.84 8/31/2023 None Bio-CNG TRUSTAR ENERGY LLC 

(6523)
NOBLE ROAD RNG 
LLC (72142)

Biomethane from Noble Road Landfil l 
in Shiloh, OH; upgrading at Noble 
Road RNG LLC, pipelined to California 
for compression to CNG (Provisional)

None

B047701 Tier 2 3.0

Fuel Producer: Cheyenne Renewable Diesel Company 
LLC (1647); Facil ity Name: Cheyenne Renewable Diesel 
Company LLC (F00494); Renewable Diesel produced 
from Soybean Oil pre-treated in Artesia, NM and 
transported by rail and truck to Cheyenne, WY; NG, 
Electricity, Alternate Fuel; finished fuel transported to 
California by Rail. (PROV3.0)

Wyoming Soybean Oil (005) Renewable 
Diesel (RND) None None RND005B04770100 69.78 9/28/2023 Application Package Renewable Diesel

Cheyenne Renewable 
Diesel Company LLC 
(1647)

Cheyenne Renewable 
Diesel Company LLC 
(F00494)

Renewable Diesel produced from 
Soybean Oil pre-treated in Artesia, NM 
and transported by rail and truck to 
Cheyenne, WY; NG, Electricity, 
Alternate Fuel; finished fuel 
transported to California by Rail. 
(Provisional)

None

B047702 Tier 2 3.0

Fuel Producer: Cheyenne Renewable Diesel Company 
LLC (1647); Facil ity Name: Cheyenne Renewable Diesel 
Company LLC (F00494); Renewable Diesel produced 
from Soybean Oil transported by rail to Cheyenne, WY; 
NG, Electricity, Alternate Fuel; finished fuel transported 
to California by Rail. (PROV3.0)

Wyoming Soybean Oil (005) Renewable 
Diesel (RND) None None RND005B04770200 69.41 9/28/2023 Application Package Renewable Diesel

Cheyenne Renewable 
Diesel Company LLC 
(1647)

Cheyenne Renewable 
Diesel Company LLC 
(F00494)

Renewable Diesel produced from 
Soybean Oil transported by rail to 
Cheyenne, WY; NG, Electricity, 
Alternate Fuel; finished fuel 
transported to California by Rail. 
(Provisional)

None

B047703 Tier 2 3.0

Fuel Producer: Cheyenne Renewable Diesel Company 
LLC (1647); Facil ity Name: Cheyenne Renewable Diesel 
Company LLC (F00494); Renewable Diesel produced 
from U.S. sourced tallow transported to Cheyenne, WY 
by truck and rail; NG, Electricity, Alternate Fuel; finished 
fuel transported to California by Rail. (PROV3.0)

Wyoming Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B04770300 44.56 9/28/2023 Application Package Renewable Diesel

Cheyenne Renewable 
Diesel Company LLC 
(1647)

Cheyenne Renewable 
Diesel Company LLC 
(F00494)

Renewable Diesel produced from U.S. 
sourced tallow transported to 
Cheyenne, WY by truck and rail; NG, 
Electricity, Alternate Fuel; finished fuel 
transported to California by Rail. 
(Provisional)

None

L022201 Lookup Table 3.0

Fuel Producer: VERDANT ENERGY SERVICES LLC 
(C1048) ; Facil ity Name: Verdant Energy Services 0CI 
(F00661); Electricity that is generated from 100 percent 
zero-CI sources used as a transportation fuel in California 
(3.0)

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 9/26/2023 None Electricity VERDANT ENERGY 

SERVICES LLC (C1048) 
Verdant Energy 
Services 0CI (F00661)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L022101 Lookup Table 3.0

Fuel Producer: Republic Services Procurement, Inc. 
(C1239); Facil ity Name: Republic Services Procurement, 
Inc. (F00660); Electricity that is generated from 100 
percent zero-CI sources used as a transportation fuel in 
California (3.0)

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 9/22/2023 None Electricity

Republic Services 
Procurement, Inc. 
(C1239)

Republic Services 
Procurement, Inc. 
(F00660)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

L022601 Lookup Table 3.0

Fuel Producer: Neutron Holdings, Inc. (dba Lime) 
(C1014); Facil ity Name: Neutron Holdings, Inc. (dba 
Lime) (F00036); Electricity that is generated from 100 
percent zero-CI sources used as a transportation fuel in 
California (3.0)

California Zero-CI Sources 
(037) Electricity (ELC) None None ELC037L00072019 0.00 9/28/2023 None Electricity Neutron Holdings, Inc. 

(dba Lime) (C1014)
Neutron Holdings, Inc. 
(dba Lime) (F00036)

Electricity that is generated from 100 
percent zero-CI sources used as a 
transportation fuel in California

None

B044901 Tier 2 3.0

Fuel Producer: USL Parallel Products of California 
(4018); Facil ity Name: USL Parallel Products of 
California (70122); Ethanol from spoiled beverages 
produced by USL Parallel Products of California in 
Rancho Cucamonga, CA; ethanol blended in California 
for transportation use. (3.0)

California Any Sugar Feedstock 
(040) Ethanol (ETH) ETHWB201 69.82 ETH040B04490100 126.33 10/2/2023 Application Package Ethanol USL Parallel Products of 

California (4018)
USL Parallel Products 
of California (70122)

Ethanol from spoiled beverages 
produced by USL Parallel Products of 
California in Rancho Cucamonga, CA; 
ethanol blended in California for 
transportation use.

None

A051601 Tier 1 3.0

Fuel Producer: Granite Falls Energy, LLC (4769); Facil ity 
Name: Granite Falls Energy, LLC (70071); Midwest Corn, 
Dry Mill; Dry DGS, Corn Oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Granite Falls, 
MN; Ethanol transported by Rail to California. (PROV3.0)

Minnesota Corn (009) Ethanol (ETH) None None ETH009A05160100 70.52 10/18/2023 None Ethanol Granite Falls Energy, 
LLC (4769)

Granite Falls Energy, 
LLC (70071)

Midwest Corn, Dry Mill; Dry DGS, Corn 
Oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Granite Falls, MN; Ethanol transported 
by Rail to California. (Provisional)

None

A051602 Tier 1 3.0

Fuel Producer: Granite Falls Energy, LLC (4769); Facil ity 
Name: Granite Falls Energy, LLC (70071); Midwest Corn, 
Dry Mill; Modified DGS, Corn Oil and Syrup; Natural 
Gas, Grid Electricity; Starch Ethanol produced in Granite 
Falls, MN;  Ethanol transported by Rail to California. 
(PROV3.0)

Minnesota Corn (009) Ethanol (ETH) None None ETH009A05160200 69.50 10/18/2023 None Ethanol Granite Falls Energy, 
LLC (4769)

Granite Falls Energy, 
LLC (70071)

Midwest Corn, Dry Mill; Modified DGS, 
Corn Oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Granite Falls, MN;  Ethanol transported 
by Rail to California. (Provisional)

None

A051603 Tier 1 3.0

Fuel Producer: Granite Falls Energy, LLC (4769); Facil ity 
Name: Granite Falls Energy, LLC (70071); Midwest Corn, 
Dry Mill; Fiber ethanol produced by the EDENIQ Fiber 
Conversion Process; Natural Gas, Grid Electricity; 
Cellulosic Ethanol produced in Granite Falls, MN; 
Ethanol transported by Rail to California. (PROV3.0)

Minnesota Corn Fiber (012) Ethanol (ETH) None None ETH012A05160300 23.39 10/18/2023 None Ethanol - Cellulosic Granite Falls Energy, 
LLC (4769)

Granite Falls Energy, 
LLC (70071)

Midwest Corn, Dry Mill; Fiber ethanol 
produced by the EDENIQ Fiber 
Conversion Process; Natural Gas, Grid 
Electricity; Cellulosic Ethanol 
produced in Granite Falls, MN; Ethanol 
transported by Rail to California. 
(Provisional)

None

A052901 Tier 1 3.0

Fuel Producer: Chief Ethanol Fuels, Inc (5110); Facil ity 
Name: CHIEF ETHANOL FUELS INC (70150); Midwest 
Corn, Dry Mill;  Corn Fiber Ethanol using the EDENIQ 
Fiber Conversion Process;  Natural Gas, Grid Electricity; 
Starch Ethanol produced in Hastings, NE;  Ethanol 
transported by Rail to California. (PROV3.0)

Nebraska Corn Fiber (012) Ethanol (ETH) None None ETH012A05290100 41.63 10/10/2023 None Ethanol - Cellulosic Chief Ethanol Fuels, Inc 
(5110)

CHIEF ETHANOL 
FUELS INC (70150)

Midwest Corn, Dry Mill;  Corn Fiber 
Ethanol using the EDENIQ Fiber 
Conversion Process;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Hastings, NE;  Ethanol transported by 
Rail to California. (Provisional)

None

A052902 Tier 1 3.0

Fuel Producer: Chief Ethanol Fuels, Inc (5110); Facil ity 
Name: CHIEF ETHANOL FUELS INC (70150); Midwest 
Corn, Dry Mill; Wet DGS, Corn Oil and Syrup Co-
Products; Natural Gas, Grid Electricity; Starch Ethanol 
produced in Hastings, NE; Ethanol transported by Rail to 
California. (PROV3.0)

Nebraska Corn (009) Ethanol (ETH) None None ETH009A05290200 80.80 10/10/2023 None Ethanol Chief Ethanol Fuels, Inc 
(5110)

CHIEF ETHANOL 
FUELS INC (70150)

Midwest Corn, Dry Mill; Wet DGS, Corn 
Oil and Syrup Co-Products; Natural 
Gas, Grid Electricity; Starch Ethanol 
produced in Hastings, NE; Ethanol 
transported by Rail to California. 
(Provisional)

None

A052903 Tier 1 3.0

Fuel Producer: Chief Ethanol Fuels, Inc (5110); Facil ity 
Name: CHIEF ETHANOL FUELS INC (70150); Midwest 
Corn, Dry Mill; Dry DGS, Corn Oil and Syrup Co-
Products; Natural Gas, Grid Electricity; Starch Ethanol 
produced in Hastings, NE; Ethanol transported by Rail to 
California. (PROV3.0)

Nebraska Corn (009) Ethanol (ETH) None None ETH009A05290300 100.10 10/10/2023 None Ethanol Chief Ethanol Fuels, Inc 
(5110)

CHIEF ETHANOL 
FUELS INC (70150)

Midwest Corn, Dry Mill; Dry DGS, Corn 
Oil and Syrup Co-Products; Natural 
Gas, Grid Electricity; Starch Ethanol 
produced in Hastings, NE; Ethanol 
transported by Rail to California. 
(Provisional)

None

A051901 Tier 1 3.0

Fuel Producer: Heron Lake BioEnergy (4015); Facil ity 
Name: Heron Lake BioEnergy (70097); Midwest Corn, 
Dry Mill; Dry DGS, Corn Oil and Syrup;  Natural Gas, 
Grid Electricity; Starch Ethanol produced in Heron Lake, 
Minnesota; Ethanol transported by Rail to California. 
(PROV3.0)

Minnesota Corn (009) Ethanol (ETH) None None ETH009A05190100 72.01 10/18/2023 None Ethanol Heron Lake BioEnergy 
(4015)

Heron Lake BioEnergy 
(70097)

Midwest Corn, Dry Mill; Dry DGS, Corn 
Oil and Syrup;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Heron Lake, Minnesota; Ethanol 
transported by Rail to California. 
(Provisional)

None

A051902 Tier 1 3.0

Fuel Producer: Heron Lake BioEnergy (4015); Facil ity 
Name: Heron Lake BioEnergy (70097); Midwest Corn, 
Dry Mill; Modified DGS, Corn Oil and Syrup; Natural 
Gas, Grid Electricity; Starch Ethanol produced in Heron 
Lake, Minnesota; Ethanol transported by Rail to 
California. (PROV3.0)

Minnesota Corn (009) Ethanol (ETH) None None ETH009A05190200 70.62 10/18/2023 None Ethanol Heron Lake BioEnergy 
(4015)

Heron Lake BioEnergy 
(70097)

Midwest Corn, Dry Mill; Modified DGS, 
Corn Oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Heron Lake, Minnesota; Ethanol 
transported by Rail to California. 
(Provisional)

None

A051903 Tier 1 3.0

Fuel Producer: Heron Lake BioEnergy (4015); Facil ity 
Name: Heron Lake BioEnergy (70097); Midwest Corn, 
Dry Mill; Fiber Ethanol produced by the EDENIQ Fiber 
Conversion Process; Natural Gas, Grid Electricity; 
Cellulosic Ethanol produced in Heron Lake, Minnesota, 
and transported by Rail to California. (PROV3.0)

Minnesota Corn Fiber (012) Ethanol (ETH) None None ETH012A05190300 27.90 10/18/2023 None Ethanol - Cellulosic Heron Lake BioEnergy 
(4015)

Heron Lake BioEnergy 
(70097)

Midwest Corn, Dry Mill; Fiber Ethanol 
produced by the EDENIQ Fiber 
Conversion Process; Natural Gas, Grid 
Electricity; Cellulosic Ethanol 
produced in Heron Lake, Minnesota, 
and transported by Rail to California. 
(Provisional)

None

A052001 Tier 1 3.0

Fuel Producer: Chief Ethanol Fuels, Inc (5110); Facil ity 
Name: CHIEF ETHANOL FUELS INC (70241); Midwest 
Corn, Dry Mill; Wet DGS, Corn Oil and Syrup; Natural 
Gas, Grid Electricity; Starch Ethanol produced in 
Nebraska;  Ethanol transported by Rail to California. 
(PROV3.0)

Nebraska Corn (009) Ethanol (ETH) ETH009A00380100 77.4 ETH009A05200100 77.86 10/30/2023 None Ethanol Chief Ethanol Fuels, Inc 
(5110)

CHIEF ETHANOL 
FUELS INC (70241)

Midwest Corn, Dry Mill; Wet DGS, Corn 
Oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Nebraska;  Ethanol transported by Rail 
to California. (Provisional)

None

A052002 Tier 1 3.0

Fuel Producer: Chief Ethanol Fuels, Inc (5110); Facil ity 
Name: CHIEF ETHANOL FUELS INC (70241); Midwest 
Corn, Dry Mill; Corn Kernel Fiber Ethanol produced by 
the EDENIQ Fiber Conversion Process in Lexington, NE; 
Natural Gas, Grid Electricity; Ethanol transported by Rail 
to California. (PROV3.0)

Nebraska Corn Fiber (012) Ethanol (ETH) None None ETH012A05200200 38.12 10/30/2023 None Ethanol - Cellulosic Chief Ethanol Fuels, Inc 
(5110)

CHIEF ETHANOL 
FUELS INC (70241)

Midwest Corn, Dry Mill; Corn Kernel 
Fiber Ethanol produced by the 
EDENIQ Fiber Conversion Process in 
Lexington, NE; Natural Gas, Grid 
Electricity; Ethanol transported by Rail 
to California. (Provisional)

None

A052101 Tier 1 3.0

Fuel Producer: Green Plains Central City, LLC (3368); 
Facil ity Name: Green Plains Central City LLC (70141); 
Midwest Corn, Dry Mill; Dry DGS, Corn Oil and Syrup; 
Natural Gas, Grid Electricity; Starch Ethanol produced in 
Central City, NE;  Ethanol transported by Rail to 
California. (PROV3.0)

Nebraska Corn (009) Ethanol (ETH) None None ETH009A05210100 75.51 10/31/2023 None Ethanol Green Plains Central 
City, LLC (3368)

Green Plains Central 
City LLC (70141)

Midwest Corn, Dry Mill; Dry DGS, Corn 
Oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Central City, NE;  Ethanol transported 
by Rail to California. (Provisional)

None

A052102 Tier 1 3.0

Fuel Producer: Green Plains Central City, LLC (3368); 
Facil ity Name: Green Plains Central City LLC (70141); 
Midwest Corn, Dry Mill; Modified DGS, Corn Oil and 
Syrup; Natural Gas, Grid Electricity; Starch Ethanol 
produced in Central City, NE; Ethanol transported by 
Rail to California. (PROV3.0)

Nebraska Corn (009) Ethanol (ETH) ETH009A02960100 65.97 ETH009A05210200 64.86 10/31/2023 None Ethanol Green Plains Central 
City, LLC (3368)

Green Plains Central 
City LLC (70141)

Midwest Corn, Dry Mill; Modified DGS, 
Corn Oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Central City, NE; Ethanol transported 
by Rail to California. (Provisional)

None

B045801 Tier 2 3.0

Fuel Producer: Neste Oyj (3734); Facil ity Name: Neste 
Renewable Fuels - Porvoo (80272); European sourced 
UCO transported by truck, rail, and ocean tanker to 
Renewable Diesel plant in Porvoo, Finland; Natural Gas, 
Hydrogen and Grid Electricity; transported to California 
by truck and ocean tanker (3.0)

Finland
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Diesel (RND) None None RND001B04580100 27.39 11/9/2023 Application Package Renewable Diesel Neste Oyj (3734)

Neste Renewable 
Fuels - Porvoo 
(80272)

European sourced UCO transported by 
truck, rail, and ocean tanker to 
Renewable Diesel plant in Porvoo, 
Finland; Natural Gas, Hydrogen and 
Grid Electricity; transported to 
California by truck and ocean tanker

None

B045802 Tier 2 3.0

Fuel Producer: Neste Oyj (3734); Facil ity Name: Neste 
Renewable Fuels - Porvoo (80272); Globally sourced 
UCO transported by truck, rail, and ocean tanker to 
Renewable Diesel plant in Porvoo, Finland; Natural Gas, 
Hydrogen and Grid Electricity; transported to California 
by truck and ocean tanker (3.0)

Finland
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Diesel (RND) None None RND001B04580200 33.70 11/9/2023 Application Package Renewable Diesel Neste Oyj (3734)

Neste Renewable 
Fuels - Porvoo 
(80272)

Globally sourced UCO transported by 
truck, rail, and ocean tanker to 
Renewable Diesel plant in Porvoo, 
Finland; Natural Gas, Hydrogen and 
Grid Electricity; transported to 
California by truck and ocean tanker

None

B045803 Tier 2 3.0

Fuel Producer: Neste Oyj (3734); Facil ity Name: Neste 
Renewable Fuels - Porvoo (80272); Globally sourced 
animal fat transported by truck, rail, and ocean tanker to 
Renewable Diesel plant in Porvoo, Finland; Natural Gas, 
Hydrogen and Grid Electricity; transported to California 
by truck and ocean tanker (3.0)

Finland Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B04580300 47.95 11/9/2023 Application Package Renewable Diesel Neste Oyj (3734)

Neste Renewable 
Fuels - Porvoo 
(80272)

Globally sourced animal fat 
transported by truck, rail, and ocean 
tanker to Renewable Diesel plant in 
Porvoo, Finland; Natural Gas, 
Hydrogen and Grid Electricity; 
transported to California by truck and 
ocean tanker

None

B045804 Tier 2 3.0

Fuel Producer: Neste Oyj (3734); Facil ity Name: Neste 
Renewable Fuels - Porvoo (80272); European sourced 
animal fat transported by truck, rail, and ocean tanker to 
Renewable Diesel plant in Porvoo, Finland; Natural Gas, 
Hydrogen and Grid Electricity; transported to California 
by truck and ocean tanker (3.0)

Finland Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B04580400 41.15 11/9/2023 Application Package Renewable Diesel Neste Oyj (3734)

Neste Renewable 
Fuels - Porvoo 
(80272)

European sourced animal fat 
transported by truck, rail, and ocean 
tanker to Renewable Diesel plant in 
Porvoo, Finland; Natural Gas, 
Hydrogen and Grid Electricity; 
transported to California by truck and 
ocean tanker

None

B045806 Tier 2 3.0

Fuel Producer: Neste Oyj (3734); Facil ity Name: Neste 
Renewable Fuels - Porvoo (80272); European sourced 
animal fat pre-treated at Sluiskil  transported by truck, 
rail, and ocean tanker to Renewable Diesel plant in 
Porvoo, Finland; Natural Gas, Hydrogen and Grid 
Electricity; transported to California by truck and ocean 
tanker (3.0)

Finland Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B04580600 43.66 11/9/2023 Application Package Renewable Diesel Neste Oyj (3734)

Neste Renewable 
Fuels - Porvoo 
(80272)

European sourced animal fat pre-
treated at Sluiskil  transported by truck, 
rail, and ocean tanker to Renewable 
Diesel plant in Porvoo, Finland; 
Natural Gas, Hydrogen and Grid 
Electricity; transported to California by 
truck and ocean tanker

None

B045807 Tier 2 3.0

Fuel Producer: Neste Oyj (3734); Facil ity Name: Neste 
Renewable Fuels - Porvoo (80272); European sourced 
UCO transported by truck, rail, and ocean tanker to 
Renewable Diesel plant in Porvoo, Finland; Natural Gas, 
Hydrogen and Grid Electricity; RD feedstock transported 
to Koole to co-produce renewable diesel; transported to 
California ocean t (3.0)

Finland
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Diesel (RND) None None RND001B04580700 27.61 11/9/2023 Application Package Renewable Diesel Neste Oyj (3734)

Neste Renewable 
Fuels - Porvoo 
(80272)

European sourced UCO transported by 
truck, rail, and ocean tanker to 
Renewable Diesel plant in Porvoo, 
Finland; Natural Gas, Hydrogen and 
Grid Electricity; RD feedstock 
transported to Koole to co-produce 
renewable diesel; transported to 
California ocean t

None

B045808 Tier 2 3.0

Fuel Producer: Neste Oyj (3734); Facil ity Name: Neste 
Renewable Fuels - Porvoo (80272); Globally sourced 
UCO transported by truck, rail, and ocean tanker to 
Renewable Diesel plant in Porvoo, Finland; Natural Gas, 
Hydrogen and Grid Electricity; RD feedstock transported 
to Koole to co-produce renewable diesel; transported to 
California by ocea (3.0)

Finland
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Diesel (RND) None None RND001B04580800 33.92 11/9/2023 Application Package Renewable Diesel Neste Oyj (3734)

Neste Renewable 
Fuels - Porvoo 
(80272)

Globally sourced UCO transported by 
truck, rail, and ocean tanker to 
Renewable Diesel plant in Porvoo, 
Finland; Natural Gas, Hydrogen and 
Grid Electricity; RD feedstock 
transported to Koole to co-produce 
renewable diesel; transported to 
California by ocea

None

B045809 Tier 2 3.0

Fuel Producer: Neste Oyj (3734); Facil ity Name: Neste 
Renewable Fuels - Porvoo (80272); European sourced 
animal fat transported by truck, rail, and ocean tanker to 
Renewable Diesel plant in Porvoo, Finland; Natural Gas, 
Hydrogen and Grid Electricity; RD feedstock transported 
to Koole to co-produce renewable diesel; transported to 
California  (3.0)

Finland Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B04580900 41.36 11/9/2023 Application Package Renewable Diesel Neste Oyj (3734)

Neste Renewable 
Fuels - Porvoo 
(80272)

European sourced animal fat 
transported by truck, rail, and ocean 
tanker to Renewable Diesel plant in 
Porvoo, Finland; Natural Gas, 
Hydrogen and Grid Electricity; RD 
feedstock transported to Koole to co-
produce renewable diesel; transported 
to California 

None

B045810 Tier 2 3.0

Fuel Producer: Neste Oyj (3734); Facil ity Name: Neste 
Renewable Fuels - Porvoo (80272); Globally sourced 
animal fat transported by truck, rail, and ocean tanker to 
Renewable Diesel plant in Porvoo, Finland; Natural Gas, 
Hydrogen and Grid Electricity; RD feedstock transported 
to Koole to co-produce renewable diesel; transported to 
California  (3.0)

Finland Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B04581000 48.17 11/9/2023 Application Package Renewable Diesel Neste Oyj (3734)

Neste Renewable 
Fuels - Porvoo 
(80272)

Globally sourced animal fat 
transported by truck, rail, and ocean 
tanker to Renewable Diesel plant in 
Porvoo, Finland; Natural Gas, 
Hydrogen and Grid Electricity; RD 
feedstock transported to Koole to co-
produce renewable diesel; transported 
to California 

None

B045811 Tier 2 3.0

Fuel Producer: Neste Oyj (3734); Facil ity Name: Neste 
Renewable Fuels - Porvoo (80272); European sourced 
animal fat pre-treated at Sluiskil transported by truck, rail, 
and Ocean Tanker to Renewable Diesel plant in Porvoo, 
Finland; Natural Gas, Hydrogen and Grid Electricity; RD 
feedstock transported to Koole to co-produce renewable 
diesel; tr (3.0)

Finland Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B04581100 43.87 11/9/2023 Application Package Renewable Diesel Neste Oyj (3734)

Neste Renewable 
Fuels - Porvoo 
(80272)

European sourced animal fat pre-
treated at Sluiskil transported by truck, 
rail, and Ocean Tanker to Renewable 
Diesel plant in Porvoo, Finland; 
Natural Gas, Hydrogen and Grid 
Electricity; RD feedstock transported to 
Koole to co-produce renewable diesel; 
tr

None

B045813 Tier 2 3.0

Fuel Producer: Neste Oyj (3734); Facil ity Name: Neste 
Renewable Fuels - Porvoo (80272); European sourced 
UCO transported by truck, rail, and ocean tanker to 
Renewable Diesel plant in Porvoo, Finland; Natural Gas, 
Hydrogen and Grid Electricity; RD feedstock transported 
to Koole to co-produce renewable jet; transported to 
California ocean tank (3.0)

Finland
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Alternative Jet 
Fuel (AJF) None None AJF001B04581300 27.61 11/9/2023 Application Package Alternative Jet Fuel Neste Oyj (3734)

Neste Renewable 
Fuels - Porvoo 
(80272)

European sourced UCO transported by 
truck, rail, and ocean tanker to 
Renewable Diesel plant in Porvoo, 
Finland; Natural Gas, Hydrogen and 
Grid Electricity; RD feedstock 
transported to Koole to co-produce 
renewable jet; transported to California 
ocean tank

None

B045814 Tier 2 3.0

Fuel Producer: Neste Oyj (3734); Facil ity Name: Neste 
Renewable Fuels - Porvoo (80272); Globally sourced 
UCO transported by truck, rail, and ocean tanker to 
Renewable Diesel plant in Porvoo, Finland; Natural Gas, 
Hydrogen and Grid Electricity; RD feedstock transported 
to Koole to co-produce renewable jet; transported to 
California by ocean t (3.0)

Finland
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Alternative Jet 
Fuel (AJF) None None AJF001B04581400 33.92 11/9/2023 Application Package Alternative Jet Fuel Neste Oyj (3734)

Neste Renewable 
Fuels - Porvoo 
(80272)

Globally sourced UCO transported by 
truck, rail, and ocean tanker to 
Renewable Diesel plant in Porvoo, 
Finland; Natural Gas, Hydrogen and 
Grid Electricity; RD feedstock 
transported to Koole to co-produce 
renewable jet; transported to California 
by ocean t

None

B045815 Tier 2 3.0

Fuel Producer: Neste Oyj (3734); Facil ity Name: Neste 
Renewable Fuels - Porvoo (80272); Globally sourced 
animal fat transported by truck, rail, and ocean tanker to 
Renewable Diesel plant in Porvoo, Finland; Natural Gas, 
Hydrogen and Grid Electricity; RD feedstock transported 
to Koole to co-produce renewable jet; transported to 
California by  (3.0)

Finland Tallow (animal and 
poultry fat) (002)

Alternative Jet 
Fuel (AJF) None None AJF002B04581500 48.17 11/9/2023 Application Package Alternative Jet Fuel Neste Oyj (3734)

Neste Renewable 
Fuels - Porvoo 
(80272)

Globally sourced animal fat 
transported by truck, rail, and ocean 
tanker to Renewable Diesel plant in 
Porvoo, Finland; Natural Gas, 
Hydrogen and Grid Electricity; RD 
feedstock transported to Koole to co-
produce renewable jet; transported to 
California by 

None

B045816 Tier 2 3.0

Fuel Producer: Neste Oyj (3734); Facil ity Name: Neste 
Renewable Fuels - Porvoo (80272); European sourced 
animal fat transported by truck, rail, and ocean tanker to 
Renewable Diesel plant in Porvoo, Finland; Natural Gas, 
Hydrogen and Grid Electricity; RD feedstock transported 
to Koole to co-produce renewable jet; transported to 
California by  (3.0)

Finland Tallow (animal and 
poultry fat) (002)

Alternative Jet 
Fuel (AJF) None None AJF002B04581600 41.36 11/9/2023 Application Package Alternative Jet Fuel Neste Oyj (3734)

Neste Renewable 
Fuels - Porvoo 
(80272)

European sourced animal fat 
transported by truck, rail, and ocean 
tanker to Renewable Diesel plant in 
Porvoo, Finland; Natural Gas, 
Hydrogen and Grid Electricity; RD 
feedstock transported to Koole to co-
produce renewable jet; transported to 
California by 

None

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0403_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0438_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0450_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0467_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0422_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0422_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0422_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0422_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0422_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0422_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0422_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0477_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0477_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0477_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0449_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0458_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0458_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0458_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0458_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0458_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0458_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0458_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0458_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0458_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0458_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0458_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0458_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0458_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0458_cover.pdf


B045817 Tier 2 3.0

Fuel Producer: Neste Oyj (3734); Facil ity Name: Neste 
Renewable Fuels - Porvoo (80272); European sourced 
animal fat pre-treated at Sluiskil transported by truck, rail, 
and ocean tanker to Renewable Diesel plant in Porvoo, 
Finland; Natural Gas, Hydrogen and Grid Electricity; RD 
feedstock transported to Koole to co-produce renewable 
jet; trans (3.0)

Finland Tallow (animal and 
poultry fat) (002)

Alternative Jet 
Fuel (AJF) None None AJF002B04581700 43.87 11/9/2023 Application Package Alternative Jet Fuel Neste Oyj (3734)

Neste Renewable 
Fuels - Porvoo 
(80272)

European sourced animal fat pre-
treated at Sluiskil transported by truck, 
rail, and ocean tanker to Renewable 
Diesel plant in Porvoo, Finland; 
Natural Gas, Hydrogen and Grid 
Electricity; RD feedstock transported to 
Koole to co-produce renewable jet; 
trans

None

B045819 Tier 2 3.0

Fuel Producer: Neste Oyj (3734); Facil ity Name: Neste 
Renewable Fuels - Porvoo (80272); European sourced 
UCO transported by truck, rail, and ocean tanker to 
Renewable Diesel plant in Porvoo, Finland; Natural Gas, 
Hydrogen and Grid Electricity; RD feedstock transported 
to TexMark to co-produce renewable diesel; transported 
to California ocean (3.0)

Finland
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Diesel (RND) None None RND001B04581900 29.42 11/9/2023 Application Package Renewable Diesel Neste Oyj (3734)

Neste Renewable 
Fuels - Porvoo 
(80272)

European sourced UCO transported by 
truck, rail, and ocean tanker to 
Renewable Diesel plant in Porvoo, 
Finland; Natural Gas, Hydrogen and 
Grid Electricity; RD feedstock 
transported to TexMark to co-produce 
renewable diesel; transported to 
California ocean

None

B045820 Tier 2 3.0

Fuel Producer: Neste Oyj (3734); Facil ity Name: Neste 
Renewable Fuels - Porvoo (80272); Globally sourced 
UCO transported by truck, rail, and ocean tanker to 
Renewable Diesel plant in Porvoo, Finland; Natural Gas, 
Hydrogen and Grid Electricity; RD feedstock transported 
to TexMark to co-produce renewable diesel; transported 
to California by oc (3.0)

Finland
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Diesel (RND) None None RND001B04582000 35.72 11/9/2023 Application Package Renewable Diesel Neste Oyj (3734)

Neste Renewable 
Fuels - Porvoo 
(80272)

Globally sourced UCO transported by 
truck, rail, and ocean tanker to 
Renewable Diesel plant in Porvoo, 
Finland; Natural Gas, Hydrogen and 
Grid Electricity; RD feedstock 
transported to TexMark to co-produce 
renewable diesel; transported to 
California by oc

None

B045821 Tier 2 3.0

Fuel Producer: Neste Oyj (3734); Facil ity Name: Neste 
Renewable Fuels - Porvoo (80272);  Globally sourced 
animal fat transported by truck, rail, and ocean tanker to 
Renewable Diesel plant in Porvoo, Finland; Natural Gas, 
Hydrogen and Grid Electricity; RD feedstock transported 
to TexMark to co-produce renewable diesel; transported 
to Californ (3.0)

Finland Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B04582100 49.97 11/9/2023 Application Package Renewable Diesel Neste Oyj (3734)

Neste Renewable 
Fuels - Porvoo 
(80272)

 Globally sourced animal fat 
transported by truck, rail, and ocean 
tanker to Renewable Diesel plant in 
Porvoo, Finland; Natural Gas, 
Hydrogen and Grid Electricity; RD 
feedstock transported to TexMark to co-
produce renewable diesel; transported 
to Californ

None

B045822 Tier 2 3.0

Fuel Producer: Neste Oyj (3734); Facil ity Name: Neste 
Renewable Fuels - Porvoo (80272); European sourced 
animal fat transported by truck, rail, and ocean tanker to 
Renewable Diesel plant in Porvoo, Finland; Natural Gas, 
Hydrogen and Grid Electricity; RD feedstock transported 
to TexMark to co-produce renewable diesel; transported 
to Californi (3.0)

Finland Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B04582200 43.17 11/9/2023 Application Package Renewable Diesel Neste Oyj (3734)

Neste Renewable 
Fuels - Porvoo 
(80272)

European sourced animal fat 
transported by truck, rail, and ocean 
tanker to Renewable Diesel plant in 
Porvoo, Finland; Natural Gas, 
Hydrogen and Grid Electricity; RD 
feedstock transported to TexMark to co-
produce renewable diesel; transported 
to Californi

None

B045824 Tier 2 3.0

Fuel Producer: Neste Oyj (3734); Facil ity Name: Neste 
Renewable Fuels - Porvoo (80272);  European sourced 
animal fat pre-treated at Sluiskil transported by truck, rail, 
and ocean tanker to Renewable Diesel plant in Porvoo, 
Finland; Natural Gas, Hydrogen and Grid Electricity; RD 
feedstock transported to TexMark to co-produce 
renewable diesel; (3.0)

Finland Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B04582400 45.68 11/9/2023 Application Package Renewable Diesel Neste Oyj (3734)

Neste Renewable 
Fuels - Porvoo 
(80272)

 European sourced animal fat pre-
treated at Sluiskil transported by truck, 
rail, and ocean tanker to Renewable 
Diesel plant in Porvoo, Finland; 
Natural Gas, Hydrogen and Grid 
Electricity; RD feedstock transported to 
TexMark to co-produce renewable 
diesel;

None

B045825 Tier 2 3.0

Fuel Producer: Neste Oyj (3734); Facil ity Name: Neste 
Renewable Fuels - Porvoo (80272); European sourced 
UCO transported by truck, rail, and ocean tanker to 
Renewable Diesel plant in Porvoo, Finland; Natural Gas, 
Hydrogen and Grid Electricity; RD feedstock transported 
to TexMark to co-produce renewable jet; transported to 
California ocean ta (3.0)

Finland
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Alternative Jet 
Fuel (AJF) None None AJF001B04582500 29.42 11/9/2023 Application Package Alternative Jet Fuel Neste Oyj (3734)

Neste Renewable 
Fuels - Porvoo 
(80272)

European sourced UCO transported by 
truck, rail, and ocean tanker to 
Renewable Diesel plant in Porvoo, 
Finland; Natural Gas, Hydrogen and 
Grid Electricity; RD feedstock 
transported to TexMark to co-produce 
renewable jet; transported to California 
ocean ta

None

B045826 Tier 2 3.0

Fuel Producer: Neste Oyj (3734); Facil ity Name: Neste 
Renewable Fuels - Porvoo (80272); Globally sourced 
UCO transported by truck, rail, and ocean tanker to 
Renewable Diesel plant in Porvoo, Finland; Natural Gas, 
Hydrogen and Grid Electricity; RD feedstock transported 
to TexMark to co-produce renewable jet; transported to 
California by ocean (3.0)

Finland
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Alternative Jet 
Fuel (AJF) None None AJF001B04582600 35.72 11/9/2023 Application Package Alternative Jet Fuel Neste Oyj (3734)

Neste Renewable 
Fuels - Porvoo 
(80272)

Globally sourced UCO transported by 
truck, rail, and ocean tanker to 
Renewable Diesel plant in Porvoo, 
Finland; Natural Gas, Hydrogen and 
Grid Electricity; RD feedstock 
transported to TexMark to co-produce 
renewable jet; transported to California 
by ocean

None

B045827 Tier 2 3.0

Fuel Producer: Neste Oyj (3734); Facil ity Name: Neste 
Renewable Fuels - Porvoo (80272); European sourced 
animal fat transported by truck, rail, and ocean tanker to 
Renewable Diesel plant in Porvoo, Finland; Natural Gas, 
Hydrogen and Grid Electricity; RD feedstock transported 
to TexMark to co-produce renewable jet; transported to 
California b (3.0)

Finland Tallow (animal and 
poultry fat) (002)

Alternative Jet 
Fuel (AJF) None None AJF002B04582700 43.17 11/9/2023 Application Package Alternative Jet Fuel Neste Oyj (3734)

Neste Renewable 
Fuels - Porvoo 
(80272)

European sourced animal fat 
transported by truck, rail, and ocean 
tanker to Renewable Diesel plant in 
Porvoo, Finland; Natural Gas, 
Hydrogen and Grid Electricity; RD 
feedstock transported to TexMark to co-
produce renewable jet; transported to 
California b

None

B045828 Tier 2 3.0

Fuel Producer: Neste Oyj (3734); Facil ity Name: Neste 
Renewable Fuels - Porvoo (80272); Globally sourced 
animal fat transported by truck, rail, and ocean tanker to 
Renewable Diesel plant in Porvoo, Finland; Natural Gas, 
Hydrogen and Grid Electricity; RD feedstock transported 
to TexMark to co-produce renewable jet; transported to 
California b (3.0)

Finland Tallow (animal and 
poultry fat) (002)

Alternative Jet 
Fuel (AJF) None None AJF002B04582800 49.97 11/9/2023 Application Package Alternative Jet Fuel Neste Oyj (3734)

Neste Renewable 
Fuels - Porvoo 
(80272)

Globally sourced animal fat 
transported by truck, rail, and ocean 
tanker to Renewable Diesel plant in 
Porvoo, Finland; Natural Gas, 
Hydrogen and Grid Electricity; RD 
feedstock transported to TexMark to co-
produce renewable jet; transported to 
California b

None

B045829 Tier 2 3.0

Fuel Producer: Neste Oyj (3734); Facil ity Name: Neste 
Renewable Fuels - Porvoo (80272); European sourced 
animal fat pre-treated at Sluiskil transported by truck, rail, 
and ocean tanker to Renewable Diesel plant in Porvoo, 
Finland; Natural Gas, Hydrogen and Grid Electricity; RD 
feedstock transported to TexMark to co-produce 
renewable jet; tra (3.0)

Finland Tallow (animal and 
poultry fat) (002)

Alternative Jet 
Fuel (AJF) None None AJF002B04582900 45.68 11/9/2023 Application Package Alternative Jet Fuel Neste Oyj (3734)

Neste Renewable 
Fuels - Porvoo 
(80272)

European sourced animal fat pre-
treated at Sluiskil transported by truck, 
rail, and ocean tanker to Renewable 
Diesel plant in Porvoo, Finland; 
Natural Gas, Hydrogen and Grid 
Electricity; RD feedstock transported to 
TexMark to co-produce renewable jet; 
tra

None

A052301 Tier 1 3.0

Fuel Producer: POET BIOREFINING - ARTHUR (1578); 
Facil ity Name: Poet Biorefining - Arthur (71682); 
Midwest Corn, Dry Mill; Dry DGS, Corn Oil;  Natural Gas, 
Grid Electricity; Starch Ethanol produced in Arthur, IA;  
Ethanol transported by Rail to California. (PROV3.0)

Iowa Corn (009) Ethanol (ETH) None None ETH009A05230100 73.75 11/6/2023 None Ethanol POET BIOREFINING - 
ARTHUR (1578)

Poet Biorefining - 
Arthur (71682)

Midwest Corn, Dry Mill; Dry DGS, Corn 
Oil;  Natural Gas, Grid Electricity; 
Starch Ethanol produced in Arthur, IA;  
Ethanol transported by Rail to 
California. (Provisional)

None

A052302 Tier 1 3.0

Fuel Producer: POET BIOREFINING - ARTHUR (1578); 
Facil ity Name: Poet Biorefining - Arthur (71682); 
Midwest Corn, Dry Mill; Modified DGS, Corn Oil;  Natural 
Gas, Grid Electricity; Starch Ethanol produced in Arthur, 
IA;  Ethanol transported by Rail to California. (PROV3.0)

Iowa Corn (009) Ethanol (ETH) None None ETH009A05230200 70.13 11/6/2023 None Ethanol POET BIOREFINING - 
ARTHUR (1578)

Poet Biorefining - 
Arthur (71682)

Midwest Corn, Dry Mill; Modified DGS, 
Corn Oil;  Natural Gas, Grid Electricity; 
Starch Ethanol produced in Arthur, IA;  
Ethanol transported by Rail to 
California. (Provisional)

None

A052303 Tier 1 3.0

Fuel Producer: POET BIOREFINING - ARTHUR (1578); 
Facil ity Name: Poet Biorefining - Arthur (71682); 
Midwest Corn, Dry Mill; Wet DGS, Corn oil and Syrup, ;  
Natural Gas, Grid Electricity; Starch Ethanol produced in 
Arthur, IA;  Ethanol transported by Rail to California. 
(PROV3.0)

Iowa Corn (009) Ethanol (ETH) None None ETH009A05230300 66.14 11/6/2023 None Ethanol POET BIOREFINING - 
ARTHUR (1578)

Poet Biorefining - 
Arthur (71682)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup, ;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Arthur, IA;  Ethanol transported by Rail 
to California. (Provisional)

None

A052304 Tier 1 3.0

Fuel Producer: POET BIOREFINING - ARTHUR (1578); 
Facil ity Name: Poet Biorefining - Arthur (71682); 
Midwest Corn, Dry Mill;  Corn Fiber Ethanol produced by 
the BPX Fiber Conversion Process; Natural Gas, Grid 
Electricity; Corn Fiber Ethanol produced in Arthur, IA;  
Ethanol transported by Rail to California. (PROV3.0)

Iowa Corn Fiber (012) Ethanol (ETH) None None ETH012A05230400 26.37 11/6/2023 None Ethanol - Cellulosic POET BIOREFINING - 
ARTHUR (1578)

Poet Biorefining - 
Arthur (71682)

Midwest Corn, Dry Mill;  Corn Fiber 
Ethanol produced by the BPX Fiber 
Conversion Process; Natural Gas, Grid 
Electricity; Corn Fiber Ethanol 
produced in Arthur, IA;  Ethanol 
transported by Rail to California. 
(Provisional)

None

A053101 Tier 1 3.0

Fuel Producer: Redfield Energy, LLC (4061); Facil ity 
Name: Redfield Energy, LLC (70111); Midwest Corn, Dry 
Mill;  Corn Fiber Ethanol produced by the EDENIQ Fiber 
Conversion Process; Natural Gas, Grid Electricity; Corn 
Fiber Ethanol produced in Redfield, SD; Ethanol 
transported by Rail to California. (PROV3.0)

South Dakota Corn Fiber (012) Ethanol (ETH) None None ETH012A05310100 29.36 11/6/2023 None Ethanol - Cellulosic Redfield Energy, LLC 
(4061)

Redfield Energy, LLC 
(70111)

Midwest Corn, Dry Mill;  Corn Fiber 
Ethanol produced by the EDENIQ 
Fiber Conversion Process; Natural Gas, 
Grid Electricity; Corn Fiber Ethanol 
produced in Redfield, SD; Ethanol 
transported by Rail to California. 
(Provisional)

None

A052201 Tier 1 3.0

Fuel Producer: Poet Biorefining - Shell Rock, LLC 
(1584); Facil ity Name: Poet Biorefining - Shell Rock 
(71686); Midwest Corn, Dry Mill; Dry DGS, Corn Oil;  
Natural Gas, Grid Electricity; Starch Ethanol produced in 
Shell Rock, IA;  Ethanol transported by Rail to California. 
(PROV3.0)

Iowa Corn (009) Ethanol (ETH) None None ETH009A05220100 73.95 11/17/2023 None Ethanol Poet Biorefining - Shell 
Rock, LLC (1584)

Poet Biorefining - 
Shell Rock (71686)

Midwest Corn, Dry Mill; Dry DGS, Corn 
Oil;  Natural Gas, Grid Electricity; 
Starch Ethanol produced in Shell 
Rock, IA;  Ethanol transported by Rail 
to California. (Provisional)

None

A052202 Tier 1 3.0

Fuel Producer: Poet Biorefining - Shell Rock, LLC 
(1584); Facil ity Name: Poet Biorefining - Shell Rock 
(71686); Midwest Corn, Dry Mill; Modified DGS, Corn 
Oil;  Natural Gas, Grid Electricity; Starch Ethanol 
produced in Shell Rock, IA;  Ethanol transported by Rail 
to California. (PROV3.0)

Iowa Corn (009) Ethanol (ETH) None None ETH009A05220200 69.64 11/17/2023 None Ethanol Poet Biorefining - Shell 
Rock, LLC (1584)

Poet Biorefining - 
Shell Rock (71686)

Midwest Corn, Dry Mill; Modified DGS, 
Corn Oil;  Natural Gas, Grid Electricity; 
Starch Ethanol produced in Shell 
Rock, IA;  Ethanol transported by Rail 
to California. (Provisional)

None

A052203 Tier 1 3.0

Fuel Producer: Poet Biorefining - Shell Rock, LLC 
(1584); Facil ity Name: Poet Biorefining - Shell Rock 
(71686); Midwest Corn, Dry Mill; Wet DGS, Corn Oil;  
Natural Gas, Grid Electricity; Starch Ethanol produced in 
Shell Rock, IA;  Ethanol transported by Rail to California. 
(PROV3.0)

Iowa Corn (009) Ethanol (ETH) None None ETH009A05220300 65.44 11/17/2023 None Ethanol Poet Biorefining - Shell 
Rock, LLC (1584)

Poet Biorefining - 
Shell Rock (71686)

Midwest Corn, Dry Mill; Wet DGS, Corn 
Oil;  Natural Gas, Grid Electricity; 
Starch Ethanol produced in Shell 
Rock, IA;  Ethanol transported by Rail 
to California. (Provisional)

None

A052204 Tier 1 3.0

Fuel Producer: Poet Biorefining - Shell Rock, LLC 
(1584); Facil ity Name: Poet Biorefining - Shell Rock 
(71686); Midwest Corn, Dry Mill;  Corn Fiber Ethanol 
produced by proprietary fiber conversion process; Natural 
Gas, Grid Electricity; Corn Fiber Ethanol produced in 
Shell Rock, IA;  Ethanol transported by Rail to California. 
(PROV3.0)

Iowa Corn Fiber (012) Ethanol (ETH) None None ETH012A05220400 26.04 11/17/2023 None Ethanol - Cellulosic Poet Biorefining - Shell 
Rock, LLC (1584)

Poet Biorefining - 
Shell Rock (71686)

Midwest Corn, Dry Mill;  Corn Fiber 
Ethanol produced by proprietary fiber 
conversion process; Natural Gas, Grid 
Electricity; Corn Fiber Ethanol 
produced in Shell Rock, IA;  Ethanol 
transported by Rail to California. 
(Provisional)

None

A052501 Tier 1 3.0

Fuel Producer: HEREFORD ETHANOL PARTNERS, LP 
(1501); Facil ity Name: HEREFORD ETHANOL 
PARTNERS, LP (21601; Midwest Corn, Dry Mill; Wet 
DGS, Corn oil and Syrup; Natural Gas and Grid 
Electricity; Corn Starch Ethanol produced in Hereford, 
Texas; Ethanol transported by rail to California 
(PROV3.0)

Texas Corn (009) Ethanol (ETH) ETHC248L 67.6 ETH009A05250100 65.34 11/16/2023 None Ethanol HEREFORD ETHANOL 
PARTNERS, LP (1501)

HEREFORD 
ETHANOL 
PARTNERS, LP 
(21601

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Corn Starch Ethanol 
produced in Hereford, Texas; Ethanol 
transported by rail to California 
(Provisional)

None

A052502 Tier 1 3.0

Fuel Producer: HEREFORD ETHANOL PARTNERS, LP 
(1501); Facil ity Name: HEREFORD ETHANOL 
PARTNERS, LP (21601; Grain Sorghum, Dry Mill; Wet 
DGS, Corn oil and Syrup; Natural Gas and Grid 
Electricity; Sorghum Starch produced in Hereford, Texas; 
Ethanol transported by rail to California  (PROV3.0)

Texas Grain Sorghum (010) Ethanol (ETH) None None ETH010A05250200 66.44 11/16/2023 None Ethanol HEREFORD ETHANOL 
PARTNERS, LP (1501)

HEREFORD 
ETHANOL 
PARTNERS, LP 
(21601

Grain Sorghum, Dry Mill; Wet DGS, 
Corn oil and Syrup; Natural Gas and 
Grid Electricity; Sorghum Starch 
produced in Hereford, Texas; Ethanol 
transported by rail to California  
(Provisional)

None

A052503 Tier 1 3.0

Fuel Producer: HEREFORD ETHANOL PARTNERS, LP 
(1501); Facil ity Name: HEREFORD ETHANOL 
PARTNERS, LP (21601; Midwest Corn and Sorghum, 
Dry Mill; Wet DGS, Corn oil and Syrup; Natural Gas and 
Grid Electricity; Corn/Sorghum Fiber Ethanol produced 
in Hereford, Texas using Edeniq conversion method; 
Ethanol transported by rail to California (PROV3.0)

Texas Corn Fiber (012) Ethanol (ETH) None None ETH012A05250300 26.15 11/16/2023 None Ethanol - Cellulosic HEREFORD ETHANOL 
PARTNERS, LP (1501)

HEREFORD 
ETHANOL 
PARTNERS, LP 
(21601

Midwest Corn and Sorghum, Dry Mill; 
Wet DGS, Corn oil and Syrup; Natural 
Gas and Grid Electricity; 
Corn/Sorghum Fiber Ethanol produced 
in Hereford, Texas using Edeniq 
conversion method; Ethanol 
transported by rail to California 
(Provisional)

None

A052701 Tier 1 3.0

Fuel Producer: POET BIOREFINING - MENLO (1583); 
Facil ity Name: MENLO (71685); Midwest Corn, Dry Mill; 
Dry DGS, Corn Oil; Natural Gas, Grid Electricity; Starch 
Ethanol produced in Menlo, IA;  Ethanol transported by 
Rail to California. (PROV3.0)

Iowa Corn (009) Ethanol (ETH) None None ETH009A05270100 71.98 11/17/2023 None Ethanol POET BIOREFINING - 
MENLO (1583) MENLO (71685)

Midwest Corn, Dry Mill; Dry DGS, Corn 
Oil; Natural Gas, Grid Electricity; 
Starch Ethanol produced in Menlo, IA;  
Ethanol transported by Rail to 
California. (Provisional)

None

A052702 Tier 1 3.0

Fuel Producer: POET BIOREFINING - MENLO (1583); 
Facil ity Name: MENLO (71685); Midwest Corn, Dry Mill; 
Modified DGS, Corn Oil; Natural Gas, Grid Electricity; 
Starch Ethanol produced in Menlo, IA; Ethanol 
transported by Rail to California. (PROV3.0)

Iowa Corn (009) Ethanol (ETH) None None ETH009A05270200 68.33 11/17/2023 None Ethanol POET BIOREFINING - 
MENLO (1583) MENLO (71685)

Midwest Corn, Dry Mill; Modified DGS, 
Corn Oil; Natural Gas, Grid Electricity; 
Starch Ethanol produced in Menlo, IA; 
Ethanol transported by Rail to 
California. (Provisional)

None

A052703 Tier 1 3.0

Fuel Producer: POET BIOREFINING - MENLO (1583); 
Facil ity Name: MENLO (71685); Midwest Corn, Dry Mill; 
Wet DGS, Corn Oil;  Natural Gas, Grid Electricity; Starch 
Ethanol produced in Menlo, IA; Ethanol transported by 
Rail to California. (PROV3.0)

Iowa Corn (009) Ethanol (ETH) None None ETH009A05270300 64.40 11/17/2023 None Ethanol POET BIOREFINING - 
MENLO (1583) MENLO (71685)

Midwest Corn, Dry Mill; Wet DGS, Corn 
Oil;  Natural Gas, Grid Electricity; 
Starch Ethanol produced in Menlo, IA; 
Ethanol transported by Rail to 
California. (Provisional)

None

A052704 Tier 1 3.0

Fuel Producer: POET BIOREFINING - MENLO (1583); 
Facil ity Name: MENLO (71685); Midwest Corn, Dry Mill;  
Corn Fiber Ethanol produced by proprietary conversion 
process; Natural Gas, Grid Electricity; Corn Fiber Ethanol 
produced in Menlo, IA;  Ethanol transported by Rail to 
California. (PROV3.0)

Iowa Corn Fiber (012) Ethanol (ETH) None None ETH012A05270400 25.02 11/17/2023 None Ethanol - Cellulosic POET BIOREFINING - 
MENLO (1583) MENLO (71685)

Midwest Corn, Dry Mill;  Corn Fiber 
Ethanol produced by proprietary 
conversion process; Natural Gas, Grid 
Electricity; Corn Fiber Ethanol 
produced in Menlo, IA;  Ethanol 
transported by Rail to California. 
(Provisional)

None

A053301 Tier 1 3.0

Fuel Producer: POET BIOPROCESSING - FAIRBANK 
(1581); Facil ity Name: FAIRBANK (71683); Midwest 
Corn, Dry Mill; Dry DGS, Corn Oil; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Fairbank, IA; 
Ethanol transported by Rail to California. (PROV3.0)

Iowa Corn (009) Ethanol (ETH) None None ETH009A05330100 72.65 11/17/2023 None Ethanol POET BIOPROCESSING 
- FAIRBANK (1581) FAIRBANK (71683)

Midwest Corn, Dry Mill; Dry DGS, Corn 
Oil; Natural Gas, Grid Electricity; 
Starch Ethanol produced in Fairbank, 
IA; Ethanol transported by Rail to 
California. (Provisional)

None

A053302 Tier 1 3.0

Fuel Producer: POET BIOPROCESSING - FAIRBANK 
(1581); Facil ity Name: FAIRBANK (71683); Midwest 
Corn, Dry Mill; Modified DGS, Corn Oil; Natural Gas, 
Grid Electricity; Starch Ethanol produced in Fairbank, IA; 
Ethanol transported by Rail to California. (PROV3.0)

Iowa Corn (009) Ethanol (ETH) None None ETH009A05330200 69.00 11/17/2023 None Ethanol POET BIOPROCESSING 
- FAIRBANK (1581) FAIRBANK (71683)

Midwest Corn, Dry Mill; Modified DGS, 
Corn Oil; Natural Gas, Grid Electricity; 
Starch Ethanol produced in Fairbank, 
IA; Ethanol transported by Rail to 
California. (Provisional)

None

A053303 Tier 1 3.0

Fuel Producer: POET BIOPROCESSING - FAIRBANK 
(1581); Facil ity Name: FAIRBANK (71683); Midwest 
Corn, Dry Mill; Wet DGS, Corn Oil; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Fairbank, IA; 
Ethanol transported by Rail to California. (PROV3.0)

Iowa Corn (009) Ethanol (ETH) None None ETH009A05330300 64.38 11/17/2023 None Ethanol POET BIOPROCESSING 
- FAIRBANK (1581) FAIRBANK (71683)

Midwest Corn, Dry Mill; Wet DGS, Corn 
Oil; Natural Gas, Grid Electricity; 
Starch Ethanol produced in Fairbank, 
IA; Ethanol transported by Rail to 
California. (Provisional)

None

A053304 Tier 1 3.0

Fuel Producer: POET BIOPROCESSING - FAIRBANK 
(1581); Facil ity Name: FAIRBANK (71683); Midwest 
Corn, Dry Mill; Corn Fiber Ethanol produced by 
proprietary fiber conversion process; Natural Gas, Grid 
Electricity; Corn Fiber Ethanol produced in Fairbank, IA; 
Ethanol transported by Rail to California. (PROV3.0)

Iowa Corn Fiber (012) Ethanol (ETH) None None ETH012A05330400 24.65 11/17/2023 None Ethanol - Cellulosic POET BIOPROCESSING 
- FAIRBANK (1581) FAIRBANK (71683)

Midwest Corn, Dry Mill; Corn Fiber 
Ethanol produced by proprietary fiber 
conversion process; Natural Gas, Grid 
Electricity; Corn Fiber Ethanol 
produced in Fairbank, IA; Ethanol 
transported by Rail to California. 
(Provisional)

None

A052801 Tier 1 3.0

Fuel Producer: POET BIOPROCESSING - IOWA FALLS 
(1582); Facil ity Name: IOWA FALLS (71684); Midwest 
Corn, Dry Mill; Dry DGS, Corn Oil;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in Iowa Falls, IA;  
Ethanol transported by Rail to California. (PROV3.0)

Iowa Corn (009) Ethanol (ETH) None None ETH009A05280100 72.60 11/28/2023 None Ethanol POET BIOPROCESSING 
- IOWA FALLS (1582) IOWA FALLS (71684)

Midwest Corn, Dry Mill; Dry DGS, Corn 
Oil;  Natural Gas, Grid Electricity; 
Starch Ethanol produced in Iowa Falls, 
IA;  Ethanol transported by Rail to 
California. (Provisional)

None

A052802 Tier 1 3.0

Fuel Producer: POET BIOPROCESSING - IOWA FALLS 
(1582); Facil ity Name: IOWA FALLS (71684); Midwest 
Corn, Dry Mill; Modified DGS, Corn Oil; Natural Gas, 
Grid Electricity; Starch Ethanol produced in Iowa Falls, 
IA;  Ethanol transported by Rail to California. (PROV3.0)

Iowa Corn (009) Ethanol (ETH) None None ETH009A05280200 70.11 11/28/2023 None Ethanol POET BIOPROCESSING 
- IOWA FALLS (1582) IOWA FALLS (71684)

Midwest Corn, Dry Mill; Modified DGS, 
Corn Oil; Natural Gas, Grid Electricity; 
Starch Ethanol produced in Iowa Falls, 
IA;  Ethanol transported by Rail to 
California. (Provisional)

None

A052803 Tier 1 3.0

Fuel Producer: POET BIOPROCESSING - IOWA FALLS 
(1582); Facil ity Name: IOWA FALLS (71684); Midwest 
Corn, Dry Mill; Modified DGS, Corn Oil; Natural Gas, 
Grid Electricity; Starch Ethanol produced in Iowa Falls, 
IA;  Ethanol transported by Rail to California. (PROV3.0)

Iowa Corn (009) Ethanol (ETH) None None ETH009A05280300 64.89 11/28/2023 None Ethanol POET BIOPROCESSING 
- IOWA FALLS (1582) IOWA FALLS (71684)

Midwest Corn, Dry Mill; Modified DGS, 
Corn Oil; Natural Gas, Grid Electricity; 
Starch Ethanol produced in Iowa Falls, 
IA;  Ethanol transported by Rail to 
California. (Provisional)

None

A052804 Tier 1 3.0

Fuel Producer: POET BIOPROCESSING - IOWA FALLS 
(1582); Facil ity Name: IOWA FALLS (71684); Midwest 
Corn, Dry Mill;  Corn Fiber Ethanol produced by Poets's 
proprietary Fiber Conversion Process;  Natural Gas, Grid 
Electricity; Corn Fiber Ethanol produced in Iowa Falls, 
IA;  Ethanol transported by Rail to California. (PROV3.0)

Iowa Corn Fiber (012) Ethanol (ETH) None None ETH012A05280400 24.29 11/28/2023 None Ethanol - Cellulosic POET BIOPROCESSING 
- IOWA FALLS (1582) IOWA FALLS (71684)

Midwest Corn, Dry Mill;  Corn Fiber 
Ethanol produced by Poets's 
proprietary Fiber Conversion Process;  
Natural Gas, Grid Electricity; Corn 
Fiber Ethanol produced in Iowa Falls, 
IA;  Ethanol transported by Rail to 
California. (Provisional)

None

B047301 Tier 2 3.0

Fuel Producer: SUNOMA RENEWABLE BIOFUEL, LLC 
(1781); Facil ity Name: Sunoma Renewable Biofuel, LLC 
(F00497); Biogas from dairy manure at Paloma dairy in 
Gila Bend, AZ; upgraded to pipeline quality at Sunoma 
Renewable Biofuel, LLC; pipelined to California for 
transportation use (PROV3.0)

Arizona Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B04730100 -386.78 12/4/2023 Application Package Bio-CNG SUNOMA RENEWABLE 

BIOFUEL, LLC (1781)
Sunoma Renewable 
Biofuel, LLC (F00497)

Biogas from dairy manure at Paloma 
dairy in Gila Bend, AZ; upgraded to 
pipeline quality at Sunoma 
Renewable Biofuel, LLC; pipelined to 
California for transportation use 
(Provisional)

None

B048201 Tier 2 3.0

Fuel Producer:  Wyoming Renewable Diesel Company 
LLC (1440); Facil ity Name: Wyoming Renewable Diesel 
Company LLC (	82441); North American sourced 
Animal Fat transported by rail to Renewable Diesel plant 
in Sinclair Wyoming; Natural Gas, Hydrogen, and Grid 
Electricity; transported to California by rail (3.0)

Wyoming Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B04820100 33.19 12/6/2023 Application Package Renewable Diesel

 Wyoming Renewable 
Diesel Company LLC 
(1440)

Wyoming Renewable 
Diesel Company LLC 
(	82441)

North American sourced Animal Fat 
transported by rail to Renewable Diesel 
plant in Sinclair Wyoming; Natural 
Gas, Hydrogen, and Grid Electricity; 
transported to California by rail

None

B049201 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: DIAMOND GREEN DIESEL - 
PORT ARTHUR (82621); North American sourced 
Canola Oil transported by rail to Renewable Diesel plant 
in Port Arthur Texas; Natural Gas, Hydrogen, and Grid 
Electricity; transported to California by ocean tanker 
(PROV3.0)

Texas Canola Oil (006) Renewable 
Diesel (RND) None None RND006B04920100 54.20 12/6/2023 Application Package Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)

DIAMOND GREEN 
DIESEL - PORT 
ARTHUR (82621)

North American sourced Canola Oil 
transported by rail to Renewable Diesel 
plant in Port Arthur Texas; Natural Gas, 
Hydrogen, and Grid Electricity; 
transported to California by ocean 
tanker (Provisional)

None

B049202 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: DIAMOND GREEN DIESEL - 
PORT ARTHUR (82621); North American sourced 
Disti l lers' Corn Oil transported by truck and rail to 
Renewable Diesel plant in Port Arthur Texas; Natural 
Gas, Hydrogen, and Grid Electricity; transported to 
California by ocean tanker (PROV3.0)

Texas Disti l lers' Corn Oil 
(003)

Renewable 
Diesel (RND) None None RND003B04920200 28.60 12/6/2023 Application Package Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)

DIAMOND GREEN 
DIESEL - PORT 
ARTHUR (82621)

North American sourced Disti l lers' Corn 
Oil transported by truck and rail to 
Renewable Diesel plant in Port Arthur 
Texas; Natural Gas, Hydrogen, and 
Grid Electricity; transported to 
California by ocean tanker (Provisional)

None

B049203 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: DIAMOND GREEN DIESEL - 
PORT ARTHUR (82621); North American sourced 
Soybean Oil transported by rail to Renewable Diesel 
plant in Port Arthur Texas; Natural Gas, Hydrogen, and 
Grid Electricity; transported to California by ocean tanker 
(PROV3.0)

Texas Soybean Oil (005) Renewable 
Diesel (RND) None None RND005B04920300 58.00 12/6/2023 Application Package Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)

DIAMOND GREEN 
DIESEL - PORT 
ARTHUR (82621)

North American sourced Soybean Oil 
transported by rail to Renewable Diesel 
plant in Port Arthur Texas; Natural Gas, 
Hydrogen, and Grid Electricity; 
transported to California by ocean 
tanker (Provisional)

None

B049204 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: DIAMOND GREEN DIESEL - 
PORT ARTHUR (82621); North American and Mexico 
sourced Animal Fat transported by truck and rail to 
Renewable Diesel plant in Port Arthur Texas; Natural 
Gas, Hydrogen, and Grid Electricity; transported to 
California by ocean tanker (PROV3.0)

Texas Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B04920400 33.20 12/6/2023 Application Package Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)

DIAMOND GREEN 
DIESEL - PORT 
ARTHUR (82621)

North American and Mexico sourced 
Animal Fat transported by truck and rail 
to Renewable Diesel plant in Port 
Arthur Texas; Natural Gas, Hydrogen, 
and Grid Electricity; transported to 
California by ocean tanker (Provisional)

None

B049205 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: DIAMOND GREEN DIESEL - 
PORT ARTHUR (82621); North American and Mexico 
sourced Used Cooking Oil transported by truck and rail to 
Renewable Diesel plant in Port Arthur Texas; Natural 
Gas, Hydrogen, and Grid Electricity; transported to 
California by ocean tanker (PROV3.0)

Texas
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Diesel (RND) None None RND001B04920500 20.70 12/6/2023 Application Package Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)

DIAMOND GREEN 
DIESEL - PORT 
ARTHUR (82621)

North American and Mexico sourced 
Used Cooking Oil transported by truck 
and rail to Renewable Diesel plant in 
Port Arthur Texas; Natural Gas, 
Hydrogen, and Grid Electricity; 
transported to California by ocean 
tanker (Provisional)

None

B049206 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: DIAMOND GREEN DIESEL - 
PORT ARTHUR (82621); North American sourced 
Canola Oil transported by rail to Renewable Diesel plant 
in Port Arthur Texas; Natural Gas, Hydrogen, and Grid 
Electricity; transported to California by ocean tanker 
(PROV3.0)

Texas Canola Oil (006) Renewable 
Naphtha (RNT) None None RNT006B04920600 54.20 12/6/2023 Application Package Renewable Naphtha Diamond Green Diesel 

Holdings LLC (6072)

DIAMOND GREEN 
DIESEL - PORT 
ARTHUR (82621)

North American sourced Canola Oil 
transported by rail to Renewable Diesel 
plant in Port Arthur Texas; Natural Gas, 
Hydrogen, and Grid Electricity; 
transported to California by ocean 
tanker (Provisional)

None

B049207 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: DIAMOND GREEN DIESEL - 
PORT ARTHUR (82621); North American sourced 
Disti l lers' Corn Oil transported by truck and rail to 
Renewable Diesel plant in Port Arthur Texas; Natural 
Gas, Hydrogen, and Grid Electricity; transported to 
California by ocean tanker (PROV3.0)

Texas Disti l lers' Corn Oil 
(003)

Renewable 
Naphtha (RNT) None None RNT003B04920700 28.60 12/6/2023 Application Package Renewable Naphtha Diamond Green Diesel 

Holdings LLC (6072)

DIAMOND GREEN 
DIESEL - PORT 
ARTHUR (82621)

North American sourced Disti l lers' Corn 
Oil transported by truck and rail to 
Renewable Diesel plant in Port Arthur 
Texas; Natural Gas, Hydrogen, and 
Grid Electricity; transported to 
California by ocean tanker (Provisional)

None

B049208 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: DIAMOND GREEN DIESEL - 
PORT ARTHUR (82621); North American sourced 
Soybean Oil transported by rail to Renewable Diesel 
plant in Port Arthur Texas; Natural Gas, Hydrogen, and 
Grid Electricity; transported to California by ocean tanker 
(PROV3.0)

Texas Soybean Oil (005) Renewable 
Naphtha (RNT) None None RNT005B04920800 58.00 12/6/2023 Application Package Renewable Naphtha Diamond Green Diesel 

Holdings LLC (6072)

DIAMOND GREEN 
DIESEL - PORT 
ARTHUR (82621)

North American sourced Soybean Oil 
transported by rail to Renewable Diesel 
plant in Port Arthur Texas; Natural Gas, 
Hydrogen, and Grid Electricity; 
transported to California by ocean 
tanker (Provisional)

None

B049209 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: DIAMOND GREEN DIESEL - 
PORT ARTHUR (82621); North American and Mexico 
sourced Animal Fat transported by truck and rail to 
Renewable Diesel plant in Port Arthur Texas; Natural 
Gas, Hydrogen, and Grid Electricity; transported to 
California by ocean tanker (PROV3.0)

Texas Tallow (animal and 
poultry fat) (002)

Renewable 
Naphtha (RNT) None None RNT002B04920900 33.20 12/6/2023 Application Package Renewable Naphtha Diamond Green Diesel 

Holdings LLC (6072)

DIAMOND GREEN 
DIESEL - PORT 
ARTHUR (82621)

North American and Mexico sourced 
Animal Fat transported by truck and rail 
to Renewable Diesel plant in Port 
Arthur Texas; Natural Gas, Hydrogen, 
and Grid Electricity; transported to 
California by ocean tanker (Provisional)

None

B049210 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: DIAMOND GREEN DIESEL - 
PORT ARTHUR (82621); North American and Mexico 
sourced Used Cooking Oil transported by truck and rail to 
Renewable Diesel plant in Port Arthur Texas; Natural 
Gas, Hydrogen, and Grid Electricity; transported to 
California by ocean tanker (PROV3.0)

Texas
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Naphtha (RNT) None None RNT001B04921000 20.70 12/6/2023 Application Package Renewable Naphtha Diamond Green Diesel 

Holdings LLC (6072)

DIAMOND GREEN 
DIESEL - PORT 
ARTHUR (82621)

North American and Mexico sourced 
Used Cooking Oil transported by truck 
and rail to Renewable Diesel plant in 
Port Arthur Texas; Natural Gas, 
Hydrogen, and Grid Electricity; 
transported to California by ocean 
tanker (Provisional)

None

B049501 Tier 2 3.0

Fuel Producer: Jaxon Energy, LLC (6454); Facil ity 
Name: Jaxon Energy, LLC (83608); North American 
sourced Animal Fat transported by truck and rail to 
Renewable Diesel plant in Jackson, Mississippi; Natural 
Gas and Grid Electricity; transported to California by rail 
(PROV3.0)

Mississippi Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B04950100 63.29 12/18/2023 Application Package Renewable Diesel Jaxon Energy, LLC 

(6454)
Jaxon Energy, LLC 
(83608)

North American sourced Animal Fat 
transported by truck and rail to 
Renewable Diesel plant in Jackson, 
Mississippi; Natural Gas and Grid 
Electricity; transported to California by 
rail (Provisional)

None

A052601 Tier 1 3.0

Fuel Producer: Arkalon Ethanol, LLC (5715); Facil ity 
Name: Arkalon Ethanol, LLC (70247); Midwest Corn, Dry 
Mill; Dry DGS, Corn Oil, Natural Gas, and Grid 
Electricity; Starch Ethanol produced in Liberal, KS; 
Finished fuel transported to California by Rail. 
(PROV3.0)

Kansas Corn (009) Ethanol (ETH) ETH009A05120200 72.75 ETH009A05260100 71.72 12/8/2023 None Ethanol Arkalon Ethanol, LLC 
(5715)

Arkalon Ethanol, LLC 
(70247)

Midwest Corn, Dry Mill; Dry DGS, Corn 
Oil, Natural Gas, and Grid Electricity; 
Starch Ethanol produced in Liberal, 
KS; Finished fuel transported to 
California by Rail. (Provisional)

None

A052602 Tier 1 3.0

Fuel Producer: Arkalon Ethanol, LLC (5715); Facil ity 
Name: Arkalon Ethanol, LLC (70247); Midwest Corn, Dry 
Mill; Wet DGS, Corn Oil, Natural Gas, and Grid 
Electricity; Starch Ethanol produced in Liberal, KS; 
Finished fuel transported to California by Rail. 
(PROV3.0)

Kansas Corn (009) Ethanol (ETH) ETH009A05120100 63.8 ETH009A05260200 64.93 12/8/2023 None Ethanol Arkalon Ethanol, LLC 
(5715)

Arkalon Ethanol, LLC 
(70247)

Midwest Corn, Dry Mill; Wet DGS, Corn 
Oil, Natural Gas, and Grid Electricity; 
Starch Ethanol produced in Liberal, 
KS; Finished fuel transported to 
California by Rail. (Provisional)

None
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A052603 Tier 1 3.0

Fuel Producer: Arkalon Ethanol, LLC (5715); Facil ity 
Name: Arkalon Ethanol, LLC (70247); Midwest Corn, Dry 
Mill; Corn/Sorghum Fiber Ethanol produced from the 
EDENIQ process; Natural Gas, and Grid Electricity; 
Corn/Sorghum Fiber Ethanol produced in Liberal, KS; 
Finished fuel transported to California by Rail. 
(PROV3.0)

Kansas Corn Fiber (012) Ethanol (ETH) None None ETH012A05260300 24.31 12/8/2023 None Ethanol - Cellulosic Arkalon Ethanol, LLC 
(5715)

Arkalon Ethanol, LLC 
(70247)

Midwest Corn, Dry Mill; Corn/Sorghum 
Fiber Ethanol produced from the 
EDENIQ process; Natural Gas, and Grid 
Electricity; Corn/Sorghum Fiber 
Ethanol produced in Liberal, KS; 
Finished fuel transported to California 
by Rail. (Provisional)

None

A052604 Tier 1 3.0

Fuel Producer: Arkalon Ethanol, LLC (5715); Facil ity 
Name: Arkalon Ethanol, LLC (70247); Sorghum, Dry Mill; 
Dry DGS, Corn Oil, Natural Gas, and Grid Electricity; 
Starch Ethanol produced in Liberal, KS; Finished fuel 
transported to California by Rail. (PROV3.0)

Kansas Grain Sorghum (010) Ethanol (ETH) ETH010A05120400 74.66 ETH010A05260400 74.26 12/8/2023 None Ethanol Arkalon Ethanol, LLC 
(5715)

Arkalon Ethanol, LLC 
(70247)

Sorghum, Dry Mill; Dry DGS, Corn Oil, 
Natural Gas, and Grid Electricity; 
Starch Ethanol produced in Liberal, 
KS; Finished fuel transported to 
California by Rail. (Provisional)

None

A052605 Tier 1 3.0

Fuel Producer: Arkalon Ethanol, LLC (5715); Facil ity 
Name: Arkalon Ethanol, LLC (70247); Sorghum, Dry Mill; 
Wet DGS, Corn Oil, Natural Gas, and Grid Electricity; 
Starch Ethanol produced in Liberal, KS; Finished fuel 
transported to California by Rail. (PROV3.0)

Kansas Grain Sorghum (010) Ethanol (ETH) ETH010A05120300 65.71 ETH010A05260500 67.47 12/8/2023 None Ethanol Arkalon Ethanol, LLC 
(5715)

Arkalon Ethanol, LLC 
(70247)

Sorghum, Dry Mill; Wet DGS, Corn Oil, 
Natural Gas, and Grid Electricity; 
Starch Ethanol produced in Liberal, 
KS; Finished fuel transported to 
California by Rail. (Provisional)

None

B042401 Tier 2 3.0

Fuel Producer: Air Liquide Hydrogen Energy US LLC 
(A491); Facil ity Name: North Las Vegas Liquid Hydrogen 
Plant (F00371); Liquefied Hydrogen produced in North 
Las Vegas, Nevada by steam methane reformation 
(SMR) of fossil-derived Natural Gas; NG, Grid Electricity; 
Liquid Hydrogen transported in tanker trailers to refueling 
stations in Northern and Southern California. (PROV3.0)

Nevada North American NG Liquid Hydrogen 
(HYL) None None HYL031B04240100 188.60 12/21/2023 Application Package Hydrogen Air Liquide Hydrogen 

Energy US LLC (A491)

North Las Vegas 
Liquid Hydrogen 
Plant (F00371)

Liquefied Hydrogen produced in North 
Las Vegas, Nevada by steam methane 
reformation (SMR) of fossil-derived 
Natural Gas; NG, Grid Electricity; 
Liquid Hydrogen transported in tanker 
trailers to refueling stations in Northern 
and Southern California. (Provisional)

None

B050101 Tier 2 3.0

Fuel Producer: ARTESIA RENEWABLE DIESEL 
COMPANY LLC (1646); Facil ity Name: RENEWABLE 
DIESEL UNIT (RDU) / PRE-TREATMENT UNIT (PTU) 
(82381); U.S sourced Soybean Oil transported by Rail 
and pre-treated at the Renewable Diesel plant in Artesia, 
New Mexico; Natural Gas, and Grid Electricity; finished 
fuel transported to California by Rail. (PROV3.0)

New Mexico Soybean Oil (005) Renewable 
Diesel (RND) None None RND005B05010100 57.67 12/20/2023 Application Package Renewable Diesel

ARTESIA RENEWABLE 
DIESEL COMPANY LLC 
(1646)

RENEWABLE DIESEL 
UNIT (RDU) / PRE-
TREATMENT UNIT 
(PTU) (82381)

U.S sourced Soybean Oil transported 
by Rail and pre-treated at the 
Renewable Diesel plant in Artesia, 
New Mexico; Natural Gas, and Grid 
Electricity; finished fuel transported to 
California by Rail. (Provisional)

None

B050102 Tier 2 3.0

Fuel Producer: ARTESIA RENEWABLE DIESEL 
COMPANY LLC (1646); Facil ity Name: RENEWABLE 
DIESEL UNIT (RDU) / PRE-TREATMENT UNIT (PTU) 
(82381); U.S. sourced Disti l lers Corn Oil transported by 
Rail and pre-treated at the Artesia Renewable Diesel 
plant in Artesia, New Mexico; Natural Gas, and Grid 
Electricity; finished fuel transported to California by Rail. 
(PROV3.0)

New Mexico Disti l lers' Corn Oil 
(003)

Renewable 
Diesel (RND) None None RND003B05010200 30.05 12/20/2023 Application Package Renewable Diesel

ARTESIA RENEWABLE 
DIESEL COMPANY LLC 
(1646)

RENEWABLE DIESEL 
UNIT (RDU) / PRE-
TREATMENT UNIT 
(PTU) (82381)

U.S. sourced Disti l lers Corn Oil 
transported by Rail and pre-treated at 
the Artesia Renewable Diesel plant in 
Artesia, New Mexico; Natural Gas, and 
Grid Electricity; finished fuel 
transported to California by Rail. 
(Provisional)

None

B050103 Tier 2 3.0

Fuel Producer: ARTESIA RENEWABLE DIESEL 
COMPANY LLC (1646); Facil ity Name: RENEWABLE 
DIESEL UNIT (RDU) / PRE-TREATMENT UNIT (PTU) 
(82381); U.S.-sourced Tallow transported by Rail and pre
treated at the Artesia Renewable Diesel plant in Artesia, 
New Mexico; Natural Gas, and Grid Electricity; finished 
fuel transported to California by Rail. (PROV3.0)

New Mexico Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B05010300 34.05 12/20/2023 Application Package Renewable Diesel

ARTESIA RENEWABLE 
DIESEL COMPANY LLC 
(1646)

RENEWABLE DIESEL 
UNIT (RDU) / PRE-
TREATMENT UNIT 
(PTU) (82381)

U.S.-sourced Tallow transported by
Rail and pre-treated at the Artesia 
Renewable Diesel plant in Artesia, 
New Mexico; Natural Gas, and Grid 
Electricity; finished fuel transported to 
California by Rail. (Provisional)

None

B046101 Tier 2 3.0

Fuel Producer: U.S. Venture, Inc. (5504); Facil ity Name: 
HOLSUM RNG PROJECT (71481); Biogas from dairy 
manure at Holsum Elm Dairy in Hilbert, WI; upgraded to 
pipeline quality at HOLSUM RNG PROJECT; pipelined 
to California for transportation use (PROV3.0)

Wisconsin Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B04610100 -130.23 12/28/2023 Application Package Bio-CNG U.S. Venture, Inc. (5504) HOLSUM RNG 

PROJECT (71481)

Biogas from dairy manure at Holsum 
Elm Dairy in Hilbert, WI; upgraded to 
pipeline quality at HOLSUM RNG 
PROJECT; pipelined to California for 
transportation use (Provisional)

None

B046102 Tier 2 3.0

Fuel Producer: U.S. Venture, Inc. (5504); Facil ity Name: 
HOLSUM RNG PROJECT (71481); Biogas from dairy 
manure at Holsum Irish Dairy in Hilbert, WI; upgraded to 
pipeline quality at HOLSUM RNG PROJECT; pipelined 
to California for transportation use (PROV3.0)

Wisconsin Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B04610200 -385.43 12/28/2023 Application Package Bio-CNG U.S. Venture, Inc. (5504) HOLSUM RNG 

PROJECT (71481)

Biogas from dairy manure at Holsum 
Irish Dairy in Hilbert, WI; upgraded to 
pipeline quality at HOLSUM RNG 
PROJECT; pipelined to California for 
transportation use (Provisional)

None

B045901 Tier 2 3.0

Fuel Producer: Stil l Water Power, LLC (C1180); Facil ity 
Name: Stil l Water Power, LLC (F00552); Biogas from 
Dairy Manure at Stil l Water Dairy in Hanford, CA; 
upgraded to pipeline quality at Stil l Water Power, LLC; 
trucked to pipeline injection and pipelined to CA for 
transportation use  (3.0)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B04590100 -332.64 12/29/2023 Application Package Bio-CNG Stil l Water Power, LLC 

(C1180)
Stil l Water Power, 
LLC (F00552)

Biogas from Dairy Manure at Stil l 
Water Dairy in Hanford, CA; upgraded 
to pipeline quality at Stil l Water 
Power, LLC; trucked to pipeline 
injection and pipelined to CA for 
transportation use 

None

B049001 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: Bar 20 Biogas LLC (F00510); Low-CI electricity 
from dairy manure biogas using Solid Oxide Fuel Cell 
generator at Bar 20 Dairy in Kerman, CA for use as a 
transportation fuel in California (PROV3.0)

California Dairy Manure (026) Electricity (ELC) None None ELC026B04900100 -790.41 12/28/2023 Application Package Electricity California Bioenergy 
LLC (B194)

Bar 20 Biogas LLC 
(F00510)

Low-CI electricity from dairy manure 
biogas using Solid Oxide Fuel Cell 
generator at Bar 20 Dairy in Kerman, 
CA for use as a transportation fuel in 
California (Provisional)

None

B049401 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
AL North Las Vegas Liquid Hydrogen Plant (F00523); 
Liquefied Hydrogen produced at the Air Liquide North 
Las Vegas Hydrogen Plant in Las Vegas, NV using 
Biomethane procured from the Yellow Jacket Lamb RNG 
Project in Oakfield, NY; finished fuel dispensed at 
Hydrogen refueling stations in California. (PROV3.0)

Nevada Dairy Manure (026) Liquid Hydrogen 
(HYL) None None HYL026B04940100 -158.06 12/29/2023 Application Package Hydrogen FirstElement Fuel (E426)

AL North Las Vegas 
Liquid Hydrogen 
Plant (F00523)

Liquefied Hydrogen produced at the 
Air Liquide North Las Vegas Hydrogen 
Plant in Las Vegas, NV using 
Biomethane procured from the Yellow 
Jacket Lamb RNG Project in Oakfield, 
NY; finished fuel dispensed at 
Hydrogen refueling stations in 
California. (Provisional)

None

B049402 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
AL North Las Vegas Liquid Hydrogen Plant (F00523); 
Liquefied Hydrogen produced at Air Liquide North Las 
Vegas Hydrogen Plant using Biomethane procured from 
the Yellow Jacket Lakeshore RNG Project in Wilson, NY; 
finished fuel transported in tanker trailers and dispensed 
at refuelng stations in California. (PROV3.0)

Nevada Dairy Manure (026) Liquid Hydrogen 
(HYL) None None HYL026B04940200 -181.75 12/29/2023 Application Package Hydrogen FirstElement Fuel (E426)

AL North Las Vegas 
Liquid Hydrogen 
Plant (F00523)

Liquefied Hydrogen produced at Air 
Liquide North Las Vegas Hydrogen 
Plant using Biomethane procured from 
the Yellow Jacket Lakeshore RNG 
Project in Wilson, NY; finished fuel 
transported in tanker trailers and 
dispensed at refuelng stations in 
California. (Provisional)

None

B049403 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
AL North Las Vegas Liquid Hydrogen Plant (F00523); 
Liquefied Hydrogen produced at Air Liquide N. Las 
Vegas Hydrogen Plant using Biomethane procured from 
the Yellow Jacket Boxler RNG Project in Varysburg, NY; 
finished fuel transported and dispensed at Hydrogen 
refueling stations in California. (PROV3.0)

Nevada Dairy Manure (026) Liquid Hydrogen 
(HYL) None None HYL026B04940300 -119.24 12/29/2023 Application Package Hydrogen FirstElement Fuel (E426)

AL North Las Vegas 
Liquid Hydrogen 
Plant (F00523)

Liquefied Hydrogen produced at Air 
Liquide N. Las Vegas Hydrogen Plant 
using Biomethane procured from the 
Yellow Jacket Boxler RNG Project in 
Varysburg, NY; finished fuel 
transported and dispensed at Hydrogen 
refueling stations in California. 
(Provisional)

None

B049404 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
AL North Las Vegas Liquid Hydrogen Plant (F00523); 
Liquefied Hydrogen produced at Air Liquide N. Las 
Vegas Hydrogen Plant using Biomethane procured from 
Yellow Jacket Lamb RNG Project in Oakfield, NY; re-
gasified & compressed in Livermore, CA; finished fuel 
transported to refueling stations in California. (PROV3.0)

Nevada Dairy Manure (026) Gaseous 
Hydrogen (HYG) None None HYG026B04940400 -141.61 12/29/2023 Application Package Hydrogen FirstElement Fuel (E426)

AL North Las Vegas 
Liquid Hydrogen 
Plant (F00523)

Liquefied Hydrogen produced at Air 
Liquide N. Las Vegas Hydrogen Plant 
using Biomethane procured from 
Yellow Jacket Lamb RNG Project in 
Oakfield, NY; re-gasified & compressed 
in Livermore, CA; finished fuel 
transported to refueling stations in 
California. (Provisional)

None

B049405 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
AL North Las Vegas Liquid Hydrogen Plant (F00523); 
Liquefied Hydrogen produced at Air Liquide N. Las 
Vegas Hydrogen Plant using Biomethane procured from 
Yellow Jacket Lakeshore RNG Project in Oakfield, NY; re-
gasified & compressed in Livermore, CA; finished fuel 
transported to refueling stations. (PROV3.0)

Nevada Dairy Manure (026) Gaseous 
Hydrogen (HYG) None None HYG026B04940500 -165.30 12/29/2023 Application Package Hydrogen FirstElement Fuel (E426)

AL North Las Vegas 
Liquid Hydrogen 
Plant (F00523)

Liquefied Hydrogen produced at Air 
Liquide N. Las Vegas Hydrogen Plant 
using Biomethane procured from 
Yellow Jacket Lakeshore RNG Project 
in Oakfield, NY; re-gasified & 
compressed in Livermore, CA; finished 
fuel transported to refueling stations. 
(Provisional)

None

B049406 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
AL North Las Vegas Liquid Hydrogen Plant (F00523); 
Liquefied Hydrogen produced at Air Liquide N. Las 
Vegas Hydrogen Plant using Biomethane procured from 
Yellow Jacket Boxler RNG in Varysburg, NY; re-gasified 
& compressed in Livermore, CA; finished fuel dispensed 
at refueling stations in California. (PROV3.0)

Nevada Dairy Manure (026) Gaseous 
Hydrogen (HYG) None None HYG026B04940600 -102.79 12/29/2023 Application Package Hydrogen FirstElement Fuel (E426)

AL North Las Vegas 
Liquid Hydrogen 
Plant (F00523)

Liquefied Hydrogen produced at Air 
Liquide N. Las Vegas Hydrogen Plant 
using Biomethane procured from 
Yellow Jacket Boxler RNG in 
Varysburg, NY; re-gasified & 
compressed in Livermore, CA; finished 
fuel dispensed at refueling stations in 
California. (Provisional)

None

B049407 Tier 2 3.0

Fuel Producer: FirstElement Fuel (E426); Facil ity Name: 
AL North Las Vegas Liquid Hydrogen Plant (F00523); 
Liquefied Hydrogen produced at Air Liquide N. Las 
Vegas Hydrogen Plant using N.A. Natural Gas; 
transported to trans-fi l l  station in Livermore, CA in l iquid 
tankers; re-gasified & compressed; finished fuel 
dispensed at refueling stations in California. (PROV3.0)

Nevada North American 
Fossil NG (031)

Gaseous 
Hydrogen (HYG) None None HYG031B04940700 205.05 12/29/2023 Application Package Hydrogen FirstElement Fuel (E426)

AL North Las Vegas 
Liquid Hydrogen 
Plant (F00523)

Liquefied Hydrogen produced at Air 
Liquide N. Las Vegas Hydrogen Plant 
using N.A. Natural Gas; transported to 
trans-fi l l  station in Livermore, CA in 
l iquid tankers; re-gasified & 
compressed; finished fuel dispensed at 
refueling stations in California. 
(Provisional)

None

B050601 Tier 2 3.0

Fuel Producer: MARTINEZ RENEWABLES LLC (1845); 
Facil ity Name: MARTINEZ REFINERY (90001); North 
American sourced Soybean Oil, pre-treated at various 
facil ities, transported by truck, rail, and barge to 
Renewable Diesel plant in Martinez, California; Natural 
Gas and Electricity; fuel produced in California 
(PROV3.0)

California Soybean Oil (005) Renewable 
Diesel (RND) None None RND005B05060100 62.93 12/26/2023 Application Package Renewable Diesel

MARTINEZ 
RENEWABLES LLC 
(1845)

MARTINEZ 
REFINERY (90001)

North American sourced Soybean Oil, 
pre-treated at various facil ities, 
transported by truck, rail, and barge to 
Renewable Diesel plant in Martinez, 
California; Natural Gas and Electricity; 
fuel produced in California 
(Provisional)

None

B050602 Tier 2 3.0

Fuel Producer: MARTINEZ RENEWABLES LLC (1845); 
Facil ity Name: MARTINEZ REFINERY (90001); North 
American sourced Canola Oil transported by rail and 
ocean tanker to Renewable Diesel plant in Martinez, 
California; Natural Gas and Electricity; fuel produced in 
California (PROV3.0)

California Canola Oil (006) Renewable 
Diesel (RND) None None RND006B05060200 56.54 12/26/2023 Application Package Renewable Diesel

MARTINEZ 
RENEWABLES LLC 
(1845)

MARTINEZ 
REFINERY (90001)

North American sourced Canola Oil 
transported by rail and ocean tanker to 
Renewable Diesel plant in Martinez, 
California; Natural Gas and Electricity; 
fuel produced in California 
(Provisional)

None

B050603 Tier 2 3.0

Fuel Producer: MARTINEZ RENEWABLES LLC (1845); 
Facil ity Name: MARTINEZ REFINERY (90001); North 
American sourced Disti l lers' Corn Oil, pre-treated at 
various facil ities, transported by truck, rail, and barge to 
Renewable Diesel plant in Martinez, California; Natural 
Gas and Electricity; fuel produced in California 
(PROV3.0)

California Disti l lers' Corn Oil 
(003)

Renewable 
Diesel (RND) None None RND003B05060300 35.24 12/26/2023 Application Package Renewable Diesel

MARTINEZ 
RENEWABLES LLC 
(1845)

MARTINEZ 
REFINERY (90001)

North American sourced Disti l lers' Corn 
Oil, pre-treated at various facil ities, 
transported by truck, rail, and barge to 
Renewable Diesel plant in Martinez, 
California; Natural Gas and Electricity; 
fuel produced in California 
(Provisional)

None

B050604 Tier 2 3.0

Fuel Producer: MARTINEZ RENEWABLES LLC (1845); 
Facil ity Name: MARTINEZ REFINERY (90001); North 
American sourced Used Cooking Oil, pre-treated at 
various facil ities, transported by truck and rail to 
Renewable Diesel plant in Martinez, California; Natural 
Gas and Grid Electricity; fuel produced in California 
(PROV3.0)

California
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Diesel (RND) None None RND001B05060400 29.22 12/26/2023 Application Package Renewable Diesel

MARTINEZ 
RENEWABLES LLC 
(1845)

MARTINEZ 
REFINERY (90001)

North American sourced Used Cooking 
Oil, pre-treated at various facil ities, 
transported by truck and rail to 
Renewable Diesel plant in Martinez, 
California; Natural Gas and Grid 
Electricity; fuel produced in California 
(Provisional)

None

B050605 Tier 2 3.0

Fuel Producer: MARTINEZ RENEWABLES LLC (1845); 
Facil ity Name: MARTINEZ REFINERY (90001); North 
American sourced Animal Fat, pre-treated at various 
facil ities, transported by truck, rail, barge, and ocean 
tanker to Renewable Diesel plant in Martinez, California; 
Natural Gas and Grid Electricity; fuel produced in 
California (PROV3.0)

California Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B05060500 37.14 12/26/2023 Application Package Renewable Diesel

MARTINEZ 
RENEWABLES LLC 
(1845)

MARTINEZ 
REFINERY (90001)

North American sourced Animal Fat, 
pre-treated at various facil ities, 
transported by truck, rail, barge, and 
ocean tanker to Renewable Diesel 
plant in Martinez, California; Natural 
Gas and Grid Electricity; fuel produced 
in California (Provisional)

None

B050606 Tier 2 3.0

Fuel Producer: MARTINEZ RENEWABLES LLC (1845); 
Facil ity Name: MARTINEZ REFINERY (90001); Globally 
sourced Animal Fat, pre-treated at various facil ities, 
transported by truck, rail, and ocean tanker to Renewable 
Diesel plant in Martinez, California; Natural Gas and 
Grid Electricity; fuel produced in California (PROV3.0)

California Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B05060600 46.40 12/26/2023 Application Package Renewable Diesel

MARTINEZ 
RENEWABLES LLC 
(1845)

MARTINEZ 
REFINERY (90001)

Globally sourced Animal Fat, pre-
treated at various facil ities, transported 
by truck, rail, and ocean tanker to 
Renewable Diesel plant in Martinez, 
California; Natural Gas and Grid 
Electricity; fuel produced in California 
(Provisional)

None

B051401 Tier 2 3.0

Fuel Producer: FM Jerseys Dairy Biogas, LLC (C1178); 
Facil ity Name: FM Jerseys Dairy Digester (F00479); 
Biogas from dairy manure at FM Jerseys Dairy in Tipton, 
CA; upgraded to pipeline quality at FM Jerseys Dairy 
Digester; trucked to pipeline injection and pipelined to 
CA for transportation use (3.0)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
None None CNG026B05140100 -426.46 12/28/2023 Application Package Bio-CNG FM Jerseys Dairy Biogas, 

LLC (C1178)
FM Jerseys Dairy 
Digester (F00479)

Biogas from dairy manure at FM 
Jerseys Dairy in Tipton, CA; upgraded 
to pipeline quality at FM Jerseys Dairy 
Digester; trucked to pipeline injection 
and pipelined to CA for transportation 
use

None

B052001 Tier 2 3.0

Fuel Producer: PHILLIPS 66 COMPANY (4528); Facil ity 
Name: Phill ips 66 Rodeo (82191); Renewable diesel 
produced from Argentinian soybean oil transported by 
ocean tanker to California; natural gas, steam, off gases, 
grid electricity and hydrogen; distributed in California via 
barge (3.0)

California Soybean Oil (005) Renewable 
Diesel (RND) None None RND005B05200100 61.98 12/26/2023 Application Package Renewable Diesel PHILLIPS 66 COMPANY 

(4528)
Phill ips 66 Rodeo 
(82191)

Renewable diesel produced from 
Argentinian soybean oil transported by 
ocean tanker to California; natural gas, 
steam, off gases, grid electricity and 
hydrogen; distributed in California via 
barge

None

B054001 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); North American sourced canola oil transported 
by truck, rail, and barge to Renewable Diesel plant in 
Norco, Louisiana; Natural Gas, Grid Electricity, and 
Hydrogen; transported to California by Ocean Tanker  
(3.0)

Louisiana Canola Oil (006) Renewable 
Diesel (RND) None None RND006B05400100 55.11 12/29/2023 Application Package Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

North American sourced canola oil 
transported by truck, rail, and barge to 
Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid 
Electricity, and Hydrogen; transported 
to California by Ocean Tanker 

None

B054002 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); Oceania sourced Used Cooking Oil transported 
by truck and ocean tanker to Renewable Diesel plant in 
Norco, Louisiana; Natural Gas, Grid Electricity, and 
Hydrogen; transported to California by ocean tanker (3.0)

Louisiana
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Diesel (RND) None None RND001B05400200 29.76 12/29/2023 Application Package Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

Oceania sourced Used Cooking Oil 
transported by truck and ocean tanker 
to Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid 
Electricity, and Hydrogen; transported 
to California by ocean tanker

None

B054003 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); Oceania sourced Animal Fat transported by 
truck and ocean tanker to Renewable Diesel plant in 
Norco, Louisiana; Natural Gas, Grid Electricity, and 
Hydrogen; transported to California by ocean tanker (3.0)

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B05400300 46.07 12/29/2023 Application Package Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

Oceania sourced Animal Fat 
transported by truck and ocean tanker 
to Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid 
Electricity, and Hydrogen; transported 
to California by ocean tanker

None

B054004 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); South American sourced Animal Fat transported 
by truck and ocean tanker to Renewable Diesel plant in 
Norco, Louisiana; Natural Gas, Grid Electricity, and 
Hydrogen; transported to California by ocean tanker (3.0)

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B05400400 37.24 12/29/2023 Application Package Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

South American sourced Animal Fat 
transported by truck and ocean tanker 
to Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid 
Electricity, and Hydrogen; transported 
to California by ocean tanker

None

B054005 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); Asia sourced Used Cooking Oil transported by 
truck and ocean tanker to Renewable Diesel plant in 
Norco, Louisiana; Natural Gas, Grid Electricity, and 
Hydrogen; transported to California by ocean tanker (3.0)

Louisiana
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Diesel (RND) None None RND001B05400500 39.77 12/29/2023 Application Package Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

Asia sourced Used Cooking Oil 
transported by truck and ocean tanker 
to Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid 
Electricity, and Hydrogen; transported 
to California by ocean tanker

None

B054006 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); Asia sourced Animal Fat transported by truck 
and ocean tanker to Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid Electricity, and Hydrogen; 
transported to California by ocean tanker (3.0)

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) None None RND002B05400600 46.43 12/29/2023 Application Package Renewable Diesel Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

Asia sourced Animal Fat transported by 
truck and ocean tanker to Renewable 
Diesel plant in Norco, Louisiana; 
Natural Gas, Grid Electricity, and 
Hydrogen; transported to California by 
ocean tanker

None

B054007 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); North American sourced canola oil transported 
by truck, rail and barge to Renewable Diesel plant in 
Norco, Louisiana; Natural Gas, Grid Electricity, and 
Hydrogen; transported to California by Ocean Tanker 
(3.0)

Louisiana Canola Oil (006) Renewable 
Naphtha (RNT) None None RNT006B05400700 55.11 12/29/2023 Application Package Renewable Naphtha Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

North American sourced canola oil 
transported by truck, rail and barge to 
Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid 
Electricity, and Hydrogen; transported 
to California by Ocean Tanker

None

B054008 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); Oceania sourced Used Cooking Oil transported 
by truck and ocean tanker to Renewable Diesel plant in 
Norco, Louisiana; Natural Gas, Grid Electricity, and 
Hydrogen; transported to California by ocean tanker (3.0)

Louisiana
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Naphtha (RNT) None None RNT001B05400800 29.76 12/29/2023 Application Package Renewable Naphtha Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

Oceania sourced Used Cooking Oil 
transported by truck and ocean tanker 
to Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid 
Electricity, and Hydrogen; transported 
to California by ocean tanker

None

B054009 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); Oceania sourced Animal Fat transported by 
truck and ocean tanker to Renewable Diesel plant in 
Norco, Louisiana; Natural Gas, Grid Electricity, and 
Hydrogen; transported to California by ocean tanker (3.0)

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Naphtha (RNT) None None RNT002B05400900 46.07 12/29/2023 Application Package Renewable Naphtha Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

Oceania sourced Animal Fat 
transported by truck and ocean tanker 
to Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid 
Electricity, and Hydrogen; transported 
to California by ocean tanker

None

B054010 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); South American sourced Animal Fat transported 
by truck and ocean tanker to Renewable Diesel plant in 
Norco, Louisiana; Natural Gas, Grid Electricity, and 
Hydrogen; transported to California by ocean tanker (3.0)

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Naphtha (RNT) None None RNT002B05401000 37.24 12/29/2023 Application Package Renewable Naphtha Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

South American sourced Animal Fat 
transported by truck and ocean tanker 
to Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid 
Electricity, and Hydrogen; transported 
to California by ocean tanker

None

B054011 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); Asia sourced Used Cooking Oil transported by 
truck and ocean tanker to Renewable Diesel plant in 
Norco, Louisiana; Natural Gas, Grid Electricity, and 
Hydrogen; transported to California by ocean tanker (3.0)

Louisiana
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Naphtha (RNT) None None RNT001B05401100 39.77 12/29/2023 Application Package Renewable Naphtha Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

Asia sourced Used Cooking Oil 
transported by truck and ocean tanker 
to Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid 
Electricity, and Hydrogen; transported 
to California by ocean tanker

None

B054012 Tier 2 3.0

Fuel Producer: Diamond Green Diesel Holdings LLC 
(6072); Facil ity Name: Diamond Green Diesel LLC 
(81496); Asia sourced Animal Fat transported by truck 
and ocean tanker to Renewable Diesel plant in Norco, 
Louisiana; Natural Gas, Grid Electricity, and Hydrogen; 
transported to California by ocean tanker (3.0)

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Naphtha (RNT) None None RNT002B05401200 46.43 12/29/2023 Application Package Renewable Naphtha Diamond Green Diesel 

Holdings LLC (6072)
Diamond Green 
Diesel LLC (81496)

Asia sourced Animal Fat transported by 
truck and ocean tanker to Renewable 
Diesel plant in Norco, Louisiana; 
Natural Gas, Grid Electricity, and 
Hydrogen; transported to California by 
ocean tanker

None

A005001 Tier 1 3.0

Fuel Producer: POET Biorefining - Laddonia (4787); 
Facil ity Name: POET BIOREFINING - LADDONIA 
(MISSOURI ETHANOL, LLC) (70023); Midwest Corn, Dry 
Mill, Dry DGS, Wet DGS and Corn Oil using natural gas; 
a cogeneration unit is used to generate electricity and 
steam from natural gas; Corn starch and Fiber ethanol 
produced in Laddonia, MO, using BPX conversion 
method; Ethanol transport (3.0)

Missouri Corn (009) Ethanol (ETH) ETH009A00500102 71.21 ETH009A00500103 70.13 10/17/2023 None Ethanol POET Biorefining - 
Laddonia (4787)

POET BIOREFINING - 
LADDONIA 
(MISSOURI 
ETHANOL, LLC) 
(70023)

Midwest Corn, Dry Mill, Dry DGS, Wet 
DGS and Corn Oil using natural gas; a 
cogeneration unit is used to generate 
electricity and steam from natural gas; 
Corn starch and Fiber ethanol 
produced in Laddonia, MO, using BPX 
conversion method; Ethanol transport

2022 AFPR Recert Complete

A005002 Tier 1 3.0

Fuel Producer: POET Biorefining - Laddonia (4787); 
Facil ity Name:  POET BIOREFINING - LADDONIA 
(MISSOURI ETHANOL, LLC) (70023); Midwest Corn, Dry 
Mill, Dry DGS, Wet DGS and Corn Oil using natural gas; 
a cogeneration unit is used to generate electricity and 
steam from natural gas; Corn starch and Fiber ethanol 
produced in Laddonia, MO, using BPX conversion 
method; Ethanol transport (3.0)

Missouri Corn (009) Ethanol (ETH) ETH009A00500202 63.83 ETH009A00500203 63.10 10/17/2023 None Ethanol POET Biorefining - 
Laddonia (4787)

 POET BIOREFINING  
LADDONIA 
(MISSOURI 
ETHANOL, LLC) 
(70023)

Midwest Corn, Dry Mill, Dry DGS, Wet 
DGS and Corn Oil using natural gas; a 
cogeneration unit is used to generate 
electricity and steam from natural gas; 
Corn starch and Fiber ethanol 
produced in Laddonia, MO, using BPX 
conversion method; Ethanol transport

2022 AFPR Recert Complete

A005003 Tier 1 3.0

Fuel Producer: POET Biorefining - Laddonia (4787); 
Facil ity Name: POET BIOREFINING - LADDONIA 
(MISSOURI ETHANOL, LLC) (70023); Midwest Corn, Dry 
Mill, Dry DGS, Wet DGS and Corn Oil using natural gas; 
a cogeneration unit is used to generate electricity and 
steam from natural gas; Corn starch and Fiber ethanol 
produced in Laddonia, MO, using BPX conversion 
method; Ethanol transport (3.0)

Missouri Corn (009) Ethanol (ETH) ETH012A00500302 23.97 ETH012A00500303 23.19 10/17/2023 None Ethanol POET Biorefining - 
Laddonia (4787)

POET BIOREFINING - 
LADDONIA 
(MISSOURI 
ETHANOL, LLC) 
(70023)

Midwest Corn, Dry Mill, Dry DGS, Wet 
DGS and Corn Oil using natural gas; a 
cogeneration unit is used to generate 
electricity and steam from natural gas; 
Corn starch and Fiber ethanol 
produced in Laddonia, MO, using BPX 
conversion method; Ethanol transport

2022 AFPR Recert Complete

A005101 Tier 1 3.0

Fuel Producer: Elite Octane, LLC (6500); Facil ity Name: 
Elite Octane, LLC (71287); Midwest Corn, Dry Mill, Dry 
and Modified DGS; Corn Oil using natural gas and grid 
electricity; Corn starch and Fiber ethanol produced in 
Atlantic, Iowa using Edeniq conversion method; Ethanol 
transported by rail to California (3.0)

Iowa Corn (009) Ethanol (ETH) ETH009A00510102 70.77 ETH009A00510103 69.15 11/7/2023 None Ethanol Elite Octane, LLC (6500) Elite Octane, LLC 
(71287)

Midwest Corn, Dry Mill, Dry and 
Modified DGS; Corn Oil using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Atlantic, Iowa using Edeniq conversion 
method; Ethanol transported by rail to 
California

2022 AFPR Recert Complete

A005102 Tier 1 3.0

Fuel Producer: Elite Octane, LLC (6500); Facil ity Name: 
Elite Octane, LLC (71287); Midwest Corn, Dry Mill, Dry 
and Modified DGS; Corn Oil using natural gas and grid 
electricity; Corn starch and Fiber ethanol produced in 
Atlantic, Iowa using Edeniq conversion method; Ethanol 
transported by rail to California (3.0)

Iowa Corn Fiber (012) Ethanol (ETH) ETH012A00510202 30.54 ETH012A00510203 29.19 11/7/2023 None Ethanol - Cellulosic Elite Octane, LLC (6500) Elite Octane, LLC 
(71287)

Midwest Corn, Dry Mill, Dry and 
Modified DGS; Corn Oil using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Atlantic, Iowa using Edeniq conversion 
method; Ethanol transported by rail to 
California

2022 AFPR Recert Complete

A005201 Tier 1 3.0

Fuel Producer: Poet Biorefining Hanlontown (4785); 
Facil ity Name: Poet Biorefining Hanlontown (70010); 
Midwest Corn, Dry Mill, Dry and Wet DGS; Corn Oil and 
Syrup using natural gas and grid electricity; Corn starch 
and Fiber ethanol produced in Hanlontown, Iowa using 
BPX conversion method; Ethanol transported by rail to 
California (3.0)

Iowa Corn (009) Ethanol (ETH) ETH009A00520103 74.36 ETH009A00520104 75.43 11/6/2023 None Ethanol Poet Biorefining 
Hanlontown (4785)

Poet Biorefining 
Hanlontown (70010)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Hanlontown, Iowa using BPX 
conversion method; Ethanol 
transported by rail to California

2022 AFPR Recert Complete

A005202 Tier 1 3.0

Fuel Producer: Poet Biorefining Hanlontown (4785); 
Facil ity Name: Poet Biorefining Hanlontown (70010); 
Midwest Corn, Dry Mill, Dry and Wet DGS; Corn Oil and 
Syrup using natural gas and grid electricity; Corn starch 
and Fiber ethanol produced in Hanlontown, Iowa using 
BPX conversion method; Ethanol transported by rail to 
California (3.0)

Iowa Corn (009) Ethanol (ETH) ETH009A00520203 66.04 ETH009A00520204 66.02 11/6/2023 None Ethanol Poet Biorefining 
Hanlontown (4785)

Poet Biorefining 
Hanlontown (70010)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Hanlontown, Iowa using BPX 
conversion method; Ethanol 
transported by rail to California

2022 AFPR Recert Complete

A005203 Tier 1 3.0

Fuel Producer: Poet Biorefining Hanlontown (4785); 
Facil ity Name: Poet Biorefining Hanlontown (70010); 
Midwest Corn, Dry Mill, Dry and Wet DGS; Corn Oil and 
Syrup using natural gas and grid electricity; Corn starch 
and Fiber ethanol produced in Hanlontown, Iowa using 
BPX conversion method; Ethanol transported by rail to 
California (3.0)

Iowa Corn Fiber (012) Ethanol (ETH) ETH012A00520303 26.29 ETH012A00520304 26.30 11/6/2023 None Ethanol - Cellulosic Poet Biorefining 
Hanlontown (4785)

Poet Biorefining 
Hanlontown (70010)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Hanlontown, Iowa using BPX 
conversion method; Ethanol 
transported by rail to California

2022 AFPR Recert Complete

A005301 Tier 1 3.0

Fuel Producer: Poet Biorefining Jewell (4786); Facil ity 
Name: Poet Biorefining Jewell (70014); Midwest Corn, 
Dry Mill, Wet and Dry DGS using natural gas and 
electricity; Starch ethanol produced from Corn using 
BPX process along with Syrup, Corn Oil in Jewell Iowa; 
Ethanol transported by rail to California (3.0)

Iowa Corn (009) Ethanol (ETH) ETH009A00530103 72.85 ETH009A00530104 73.25 10/20/2023 None Ethanol Poet Biorefining Jewell 
(4786)

Poet Biorefining 
Jewell (70014)

Midwest Corn, Dry Mill, Wet and Dry 
DGS using natural gas and electricity; 
Starch ethanol produced from Corn 
using BPX process along with Syrup, 
Corn Oil in Jewell Iowa; Ethanol 
transported by rail to California

2022 AFPR Recert Complete

A005302 Tier 1 3.0

Fuel Producer: Poet Biorefining Jewell (4786) ; Facil ity 
Name: Poet Biorefining Jewell (70014); Midwest Corn, 
Dry Mill, Wet and Dry DGS using natural gas and 
electricity; Starch ethanol produced from Corn using 
BPX process along with Syrup, Corn Oil in Jewell Iowa; 
Ethanol transported by rail to California (3.0)

Iowa Corn (009) Ethanol (ETH) ETH009A00530203 65.95 ETH009A00530204 66.39 10/20/2023 None Ethanol Poet Biorefining Jewell 
(4786) 

Poet Biorefining 
Jewell (70014)

Midwest Corn, Dry Mill, Wet and Dry 
DGS using natural gas and electricity; 
Starch ethanol produced from Corn 
using BPX process along with Syrup, 
Corn Oil in Jewell Iowa; Ethanol 
transported by rail to California

2022 AFPR Recert Complete

A005303 Tier 1 3.0

Fuel Producer: Poet Biorefining Jewell (4786) ; Facil ity 
Name: Poet Biorefining Jewell (70014); Midwest Corn, 
Dry Mill, Wet and Dry DGS using natural gas and 
electricity; Starch ethanol produced from Corn using 
BPX process along with Syrup, Corn Oil in Jewell Iowa; 
Ethanol transported by rail to California (3.0)

Iowa Corn Fiber (012) Ethanol (ETH) ETH012A00530303 25.98 ETH012A00530304 26.35 10/20/2023 None Ethanol - Cellulosic Poet Biorefining Jewell 
(4786) 

Poet Biorefining 
Jewell (70014)

Midwest Corn, Dry Mill, Wet and Dry 
DGS using natural gas and electricity; 
Starch ethanol produced from Corn 
using BPX process along with Syrup, 
Corn Oil in Jewell Iowa; Ethanol 
transported by rail to California

2022 AFPR Recert Complete

A005501 Tier 1 3.0

Fuel Producer: POET Biorefining - Glenvil le (4779); 
Facil ity Name: POET BIOREFINING - GLENVILLE 
(AGRA RESOURC (70020); Midwest Corn, Dry Mill, Dry, 
Wet DGS and Corn Oil using natural gas and grid 
electricity; Starch and Fiber ethanol produced from Corn 
using BPX process along with Syrup, Corn Oil in Albert 
Lea MN; Ethanol transported by rail to California (3.0)

Minnesota Corn (009) Ethanol (ETH) ETH009A00550101 77.66 ETH009A00550102 77.57 10/17/2023 None Ethanol POET Biorefining - 
Glenvil le (4779)

POET BIOREFINING - 
GLENVILLE (AGRA 
RESOURC (70020)

Midwest Corn, Dry Mill, Dry, Wet DGS 
and Corn Oil using natural gas and 
grid electricity; Starch and Fiber 
ethanol produced from Corn using BPX 
process along with Syrup, Corn Oil in 
Albert Lea MN; Ethanol transported by 
rail to California

2022 AFPR Recert Complete

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0424_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0501_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0501_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0501_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0461_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0461_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0459_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0490_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0494_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0494_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0494_cover.pdf
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https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0494_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0494_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0494_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0506_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0506_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0506_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0506_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0506_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0506_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0514_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0520_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0540_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0540_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0540_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0540_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0540_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0540_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0540_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0540_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0540_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0540_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0540_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0540_cover.pdf


A005502 Tier 1 3.0

Fuel Producer: POET Biorefining - Glenvil le (4779); 
Facil ity Name: POET BIOREFINING - GLENVILLE 
(AGRA RESOURC (70020); Midwest Corn, Dry Mill, Dry, 
Wet DGS and Corn Oil using natural gas and grid 
electricity; Starch and Fiber ethanol produced from Corn 
using BPX process along with Syrup, Corn Oil in Albert 
Lea MN; Ethanol transported by rail to California (3.0)

Minnesota Corn (009) Ethanol (ETH) ETH009A00550201 69.88 ETH009A00550202 69.86 10/17/2023 None Ethanol POET Biorefining - 
Glenvil le (4779)

POET BIOREFINING - 
GLENVILLE (AGRA 
RESOURC (70020)

Midwest Corn, Dry Mill, Dry, Wet DGS 
and Corn Oil using natural gas and 
grid electricity; Starch and Fiber 
ethanol produced from Corn using BPX 
process along with Syrup, Corn Oil in 
Albert Lea MN; Ethanol transported by 
rail to California

2022 AFPR Recert Complete

A005503 Tier 1 3.0

Fuel Producer: POET Biorefining - Glenvil le (4779); 
Facil ity Name: POET BIOREFINING - GLENVILLE 
(AGRA RESOURC (70020); &nbsp;Midwest Corn, Dry 
Mill, Dry, Wet DGS and Corn Oil using natural gas and 
grid electricity; Starch and Fiber ethanol produced from 
Corn using BPX process along with Syrup, Corn Oil in 
Albert Lea MN; Ethanol transported by rail to California 
(3.0)

Minnesota Corn Fiber (012) Ethanol (ETH) ETH012A00550301 29.92 ETH012A00550302 30.11 10/17/2023 None Ethanol - Cellulosic POET Biorefining - 
Glenvil le (4779)

POET BIOREFINING - 
GLENVILLE (AGRA 
RESOURC (70020)

&nbsp;Midwest Corn, Dry Mill, Dry, Wet 
DGS and Corn Oil using natural gas 
and grid electricity; Starch and Fiber 
ethanol produced from Corn using BPX 
process along with Syrup, Corn Oil in 
Albert Lea MN; Ethanol transported by 
rail to California

2022 AFPR Recert Complete

A005601 Tier 1 3.0

Fuel Producer: POET Biorefining - Coon Rapids (4783); 
Facil ity Name: POET BIOREFINING - COON RAPIDS 
(TALL CORN ETHANOL, LLC) (70031); Midwest Corn, 
Dry Mill, Dry and Wet DGS; Corn Oil and Syrup using 
natural gas and grid electricity; Corn starch and Fiber 
ethanol produced in Coon Rapids, Iowa using BPX 
conversion method; Ethanol transported by rail to 
California (3.0)

Iowa Corn (009) Ethanol (ETH) ETH009A00560102 73.89 ETH009A00560103 73.50 10/23/2023 None Ethanol POET Biorefining - Coon 
Rapids (4783)

POET BIOREFINING - 
COON RAPIDS (TALL 
CORN ETHANOL, 
LLC) (70031)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in Coon 
Rapids, Iowa using BPX conversion 
method; Ethanol transported by rail to 
California

2022 AFPR Recert Complete

A005602 Tier 1 3.0

Fuel Producer: POET Biorefining - Coon Rapids (4783); 
Facil ity Name: POET BIOREFINING - COON RAPIDS 
(TALL CORN ETHANOL, LLC) (70031); Midwest Corn, 
Dry Mill, Dry and Wet DGS; Corn Oil and Syrup using 
natural gas and grid electricity; Corn starch and Fiber 
ethanol produced in Coon Rapids, Iowa using BPX 
conversion method; Ethanol transported by rail to 
California (3.0)

Iowa Corn (009) Ethanol (ETH) ETH009A00560202 67.49 ETH009A00560203 66.85 10/23/2023 None Ethanol POET Biorefining - Coon 
Rapids (4783)

POET BIOREFINING - 
COON RAPIDS (TALL 
CORN ETHANOL, 
LLC) (70031)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in Coon 
Rapids, Iowa using BPX conversion 
method; Ethanol transported by rail to 
California

2022 AFPR Recert Complete

A005603 Tier 1 3.0

Fuel Producer: POET Biorefining - Coon Rapids (4783); 
Facil ity Name: POET BIOREFINING - COON RAPIDS 
(TALL CORN ETHANOL, LLC) (70031); Midwest Corn, 
Dry Mill, Dry and Wet DGS; Corn Oil and Syrup using 
natural gas and grid electricity; Corn starch and Fiber 
ethanol produced in Coon Rapids, Iowa using BPX 
conversion method; Ethanol transported by rail to 
California (3.0)

Iowa Corn Fiber (012) Ethanol (ETH) ETH012A00560302 28.27 ETH012A00560303 27.47 10/23/2023 None Ethanol - Cellulosic POET Biorefining - Coon 
Rapids (4783)

POET BIOREFINING - 
COON RAPIDS (TALL 
CORN ETHANOL, 
LLC) (70031)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in Coon 
Rapids, Iowa using BPX conversion 
method; Ethanol transported by rail to 
California

2022 AFPR Recert Complete

A005801 Tier 1 3.0

Fuel Producer: POET Biorefining - Bingham Lake (4780) 
; Facil ity Name: POET BIOREFINING - BINGHAM LAKE 
(ETHANOL 2000, LLP) (70026); Midwest Corn, Dry Mill, 
Dry and Wet DGS; Corn Oil and Syrup using natural gas 
and grid electricity; Corn starch and Fiber ethanol 
produced in Bingham Lake, MN using BPX conversion 
method; Ethanol transported by rail to California (3.0)

Minnesota Corn (009) Ethanol (ETH) ETH009A00580102 73.74 ETH009A00580103 78.77 10/23/2023 None Ethanol POET Biorefining - 
Bingham Lake (4780) 

POET BIOREFINING - 
BINGHAM LAKE 
(ETHANOL 2000, 
LLP) (70026)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Bingham Lake, MN using BPX 
conversion method; Ethanol 
transported by rail to California

2022 AFPR Recert Complete

A005802 Tier 1 3.0

Fuel Producer: POET Biorefining - Bingham Lake (4780) 
; Facil ity Name: POET BIOREFINING - BINGHAM LAKE 
(ETHANOL 2000, LLP) (70026); Midwest Corn, Dry Mill, 
Dry and Wet DGS; Corn Oil and Syrup using natural gas 
and grid electricity; Corn starch and Fiber ethanol 
produced in Bingham Lake, MN using BPX conversion 
method; Ethanol transported by rail to California (3.0)

Minnesota Corn (009) Ethanol (ETH) ETH009A00580202 68.00 ETH009A00580203 68.77 10/23/2023 None Ethanol POET Biorefining - 
Bingham Lake (4780) 

POET BIOREFINING - 
BINGHAM LAKE 
(ETHANOL 2000, 
LLP) (70026)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Bingham Lake, MN using BPX 
conversion method; Ethanol 
transported by rail to California

2022 AFPR Recert Complete

A005803 Tier 1 3.0

Fuel Producer: POET Biorefining - Bingham Lake (4780) 
; Facil ity Name: POET BIOREFINING - BINGHAM LAKE 
(ETHANOL 2000, LLP) (70026); Midwest Corn, Dry Mill, 
Dry and Wet DGS; Corn Oil and Syrup using natural gas 
and grid electricity; Corn starch and Fiber ethanol 
produced in Bingham Lake, MN using BPX conversion 
method; Ethanol transported by rail to California (3.0)

Minnesota Corn Fiber (012) Ethanol (ETH) ETH012A00580302 28.21 ETH012A00580303 29.07 10/23/2023 None Ethanol - Cellulosic POET Biorefining - 
Bingham Lake (4780) 

POET BIOREFINING - 
BINGHAM LAKE 
(ETHANOL 2000, 
LLP) (70026)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Bingham Lake, MN using BPX 
conversion method; Ethanol 
transported by rail to California

2022 AFPR Recert Complete

A006001 Tier 1 3.0

Fuel Producer: Poet Biorefining Emmetsburg (4792); 
Facil ity Name: Poet Biorefining Emmetsburg (70021); 
Midwest Corn, Dry Mill, Dry and Wet DGS; Corn Oil and 
Syrup using natural gas and grid electricity; Corn starch 
and Fiber ethanol produced in Emmetsburg, Iowa using 
BPX conversion method; Ethanol transported by rail to 
California (3.0)

Iowa Corn (009) Ethanol (ETH) ETH009A00600102 76.01 ETH009A00600103 74.07 10/17/2023 None Ethanol Poet Biorefining 
Emmetsburg (4792)

Poet Biorefining 
Emmetsburg (70021)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Emmetsburg, Iowa using BPX 
conversion method; Ethanol 
transported by rail to California

2022 AFPR Recert Complete

A006002 Tier 1 3.0

Fuel Producer: Poet Biorefining Emmetsburg (4792); 
Facil ity Name: Poet Biorefining Emmetsburg (70021); 
Midwest Corn, Dry Mill, Dry and Wet DGS; Corn Oil and 
Syrup using natural gas and grid electricity; Corn starch 
and Fiber ethanol produced in Emmetsburg, Iowa using 
BPX conversion method; Ethanol transported by rail to 
California (3.0)

Iowa Corn (009) Ethanol (ETH) ETH009A00600202 66.53 ETH009A00600203 64.20 10/17/2023 None Ethanol Poet Biorefining 
Emmetsburg (4792)

Poet Biorefining 
Emmetsburg (70021)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Emmetsburg, Iowa using BPX 
conversion method; Ethanol 
transported by rail to California

2022 AFPR Recert Complete

A006003 Tier 1 3.0

Fuel Producer: Poet Biorefining Emmetsburg (4792); 
Facil ity Name: Poet Biorefining Emmetsburg (70021); 
Midwest Corn, Dry Mill, Dry and Wet DGS; Corn Oil and 
Syrup using natural gas and grid electricity; Corn starch 
and Fiber ethanol produced in Emmetsburg, Iowa using 
BPX conversion method; Ethanol transported by rail to 
California (3.0)

Iowa Corn Fiber (012) Ethanol (ETH) ETH012A00600302 26.40 ETH012A00600303 24.45 10/17/2023 None Ethanol - Cellulosic Poet Biorefining 
Emmetsburg (4792)

Poet Biorefining 
Emmetsburg (70021)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Emmetsburg, Iowa using BPX 
conversion method; Ethanol 
transported by rail to California

2022 AFPR Recert Complete

A006101 Tier 1 3.0

Fuel Producer: Poet Biorefining Hudson (4791); Facil ity 
Name: Poet Biorefining Hudson (70022); Midwest Corn, 
Dry Mill, Dry DGS, Wet DGS; Corn Oil and Syrup using 
natural gas and grid electricity; Corn starch and Fiber 
ethanol produced in Hudson, SD, using BPX conversion 
method; Ethanol transported by rail to California (3.0)

South Dakota Corn (009) Ethanol (ETH) ETH009A00610102 75.21 ETH009A00610103 74.60 10/23/2023 None Ethanol Poet Biorefining Hudson 
(4791)

Poet Biorefining 
Hudson (70022)

Midwest Corn, Dry Mill, Dry DGS, Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in Hudson, 
SD, using BPX conversion method; 
Ethanol transported by rail to 
California

2022 AFPR Recert Complete

A006102 Tier 1 3.0

Fuel Producer: Poet Biorefining Hudson (4791); Facil ity 
Name: Poet Biorefining Hudson (70022); Midwest Corn, 
Dry Mill, Dry DGS, Wet DGS; Corn Oil and Syrup using 
natural gas and grid electricity; Corn starch and Fiber 
ethanol produced in Hudson, SD, using BPX conversion 
method; Ethanol transported by rail to California (3.0)

South Dakota Corn (009) Ethanol (ETH) ETH009A00610202 65.67 ETH009A00610203 64.82 10/23/2023 None Ethanol Poet Biorefining Hudson 
(4791)

Poet Biorefining 
Hudson (70022)

Midwest Corn, Dry Mill, Dry DGS, Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in Hudson, 
SD, using BPX conversion method; 
Ethanol transported by rail to 
California

2022 AFPR Recert Complete

A006103 Tier 1 3.0

Fuel Producer: Poet Biorefining Hudson (4791); Facil ity 
Name: Poet Biorefining Hudson (70022); Midwest Corn, 
Dry Mill, Dry DGS, Wet DGS; Corn Oil and Syrup using 
natural gas and grid electricity; Corn starch and Fiber 
ethanol produced in Hudson, SD, using BPX conversion 
method; Ethanol transported by rail to California (3.0)

South Dakota Corn Fiber (012) Ethanol (ETH) ETH012A00610302 26.04 ETH012A00610303 25.35 10/23/2023 None Ethanol - Cellulosic Poet Biorefining Hudson 
(4791)

Poet Biorefining 
Hudson (70022)

Midwest Corn, Dry Mill, Dry DGS, Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in Hudson, 
SD, using BPX conversion method; 
Ethanol transported by rail to 
California

2022 AFPR Recert Complete

A006201 Tier 1 3.0

Fuel Producer: Poet Biorefining Mitchell (4789); Facil ity 
Name: Poet Biorefining Mitchell (70016); Midwest Corn, 
Dry Mill, Dry and Wet DGS; Corn Oil and Syrup using 
natural gas and grid electricity; Corn starch and Fiber 
ethanol produced in Mitchell, SD using BPX conversion 
method; Ethanol transported by rail to California (3.0)

South Dakota Corn (009) Ethanol (ETH) ETH009A00620101 74.47 ETH009A00620102 73.69 10/17/2023 None Ethanol Poet Biorefining Mitchell 
(4789)

Poet Biorefining 
Mitchell (70016)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Mitchell, SD using BPX conversion 
method; Ethanol transported by rail to 
California

2022 AFPR Recert Complete

A006202 Tier 1 3.0

Fuel Producer: Poet Biorefining Mitchell (4789) ; Facil ity 
Name: Poet Biorefining Mitchell (70016); Midwest Corn, 
Dry Mill, Dry and Wet DGS; Corn Oil and Syrup using 
natural gas and grid electricity; Corn starch and Fiber 
ethanol produced in Mitchell, SD using BPX conversion 
method; Ethanol transported by rail to California (3.0)

South Dakota Corn (009) Ethanol (ETH) ETH009A00620201 67.18 ETH009A00620202 65.82 10/17/2023 None Ethanol Poet Biorefining Mitchell 
(4789) 

Poet Biorefining 
Mitchell (70016)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Mitchell, SD using BPX conversion 
method; Ethanol transported by rail to 
California

2022 AFPR Recert Complete

A006203 Tier 1 3.0

Fuel Producer: Poet Biorefining Mitchell (4789); Facil ity 
Name: Poet Biorefining Mitchell (70016); Midwest Corn, 
Dry Mill, Dry and Wet DGS; Corn Oil and Syrup using 
natural gas and grid electricity; Corn starch and Fiber 
ethanol produced in Mitchell, SD using BPX conversion 
method; Ethanol transported by rail to California (3.0)

South Dakota Corn Fiber (012) Ethanol (ETH) ETH012A00620301 27.03 ETH012A00620302 25.91 10/17/2023 None Ethanol - Cellulosic Poet Biorefining Mitchell 
(4789)

Poet Biorefining 
Mitchell (70016)

Midwest Corn, Dry Mill, Dry and Wet 
DGS; Corn Oil and Syrup using natural 
gas and grid electricity; Corn starch 
and Fiber ethanol produced in 
Mitchell, SD using BPX conversion 
method; Ethanol transported by rail to 
California

2022 AFPR Recert Complete

A006401 Tier 1 3.0

Fuel Producer: POET Biorefining - Gowrie (4784); 
Facil ity Name: POET Biorefining - Gowrie (70033); 
Midwest Corn, Dry Mill, Dry DGS, Wet DGS, Modified 
DGS, Syrup, and Corn Oil using natural gas and grid 
electricity; Corn starch and Fiber ethanol produced in 
Gowrie, IA using BPX conversion method; Ethanol 
transported by rail to California (3.0)

Iowa Corn (009) Ethanol (ETH) ETH009A00640102 72.37 ETH009A00640103 72.70 11/7/2023 None Ethanol POET Biorefining - 
Gowrie (4784)

POET Biorefining - 
Gowrie (70033)

Midwest Corn, Dry Mill, Dry DGS, Wet 
DGS, Modified DGS, Syrup, and Corn 
Oil using natural gas and grid 
electricity; Corn starch and Fiber 
ethanol produced in Gowrie, IA using 
BPX conversion method; Ethanol 
transported by rail to California

2022 AFPR Recert Complete

A006402 Tier 1 3.0

Fuel Producer: POET Biorefining - Gowrie (4784); 
Facil ity Name: POET Biorefining - Gowrie (70033); 
Midwest Corn, Dry Mill, Dry DGS, Wet DGS, Modified 
DGS, Syrup, and Corn Oil using natural gas and grid 
electricity; Corn starch and Fiber ethanol produced in 
Gowrie, IA using BPX conversion method; Ethanol 
transported by rail to California (3.0)

Iowa Corn (009) Ethanol (ETH) ETH009A00640202 64.75 ETH009A00640203 64.56 11/7/2023 None Ethanol POET Biorefining - 
Gowrie (4784)

POET Biorefining - 
Gowrie (70033)

Midwest Corn, Dry Mill, Dry DGS, Wet 
DGS, Modified DGS, Syrup, and Corn 
Oil using natural gas and grid 
electricity; Corn starch and Fiber 
ethanol produced in Gowrie, IA using 
BPX conversion method; Ethanol 
transported by rail to California

2022 AFPR Recert Complete

A006403 Tier 1 3.0

Fuel Producer: POET Biorefining - Gowrie (4784); 
Facil ity Name: POET Biorefining - Gowrie (70033); 
Midwest Corn, Dry Mill, Dry DGS, Wet DGS, Modified 
DGS, Syrup, and Corn Oil using natural gas and grid 
electricity; Corn starch and Fiber ethanol produced in 
Gowrie, IA using BPX conversion method; Ethanol 
transported by rail to California (3.0)

Iowa Corn Fiber (012) Ethanol (ETH) ETH012A00640302 24.60 ETH012A00640303 24.25 11/7/2023 None Ethanol - Cellulosic POET Biorefining - 
Gowrie (4784)

POET Biorefining - 
Gowrie (70033)

Midwest Corn, Dry Mill, Dry DGS, Wet 
DGS, Modified DGS, Syrup, and Corn 
Oil using natural gas and grid 
electricity; Corn starch and Fiber 
ethanol produced in Gowrie, IA using 
BPX conversion method; Ethanol 
transported by rail to California

2022 AFPR Recert Complete

A008301 Tier 1 3.0

Fuel Producer: REG Albert Lea, LLC (4305); Facil ity 
Name: REG Albert Lea, LLC (82613); U.S. sourced 
Soybean Oil; Natural Gas, Steam, and Grid Electricity; 
Biodiesel produced in Glenvil le, Minnesota and 
transported by rail to California (3.0)

Minnesota Soybean Oil (005) Biodiesel (BIO) BIO005A00830100 53.68 BIO005A00830102 54.50 12/4/2023 None Biodiesel REG Albert Lea, LLC 
(4305)

REG Albert Lea, LLC 
(82613)

U.S. sourced Soybean Oil; Natural 
Gas, Steam, and Grid Electricity; 
Biodiesel produced in Glenvil le, 
Minnesota and transported by rail to 
California

2022 AFPR Recert Complete

A008302 Tier 1 3.0

Fuel Producer: REG Albert Lea, LLC (4305); Facil ity 
Name: REG Albert Lea, LLC (82613); U.S. sourced 
Canola Oil; Natural Gas, Steam, and Grid Electricity; 
Biodiesel produced in Glenvil le, Minnesota and 
transported by rail to California (3.0)

Minnesota Canola Oil (006) Biodiesel (BIO) BIO006A00830200 48.49 BIO006A00830201 49.00 12/4/2023 None Biodiesel REG Albert Lea, LLC 
(4305)

REG Albert Lea, LLC 
(82613)

U.S. sourced Canola Oil; Natural Gas, 
Steam, and Grid Electricity; Biodiesel 
produced in Glenvil le, Minnesota and 
transported by rail to California

2022 AFPR Recert Complete

A008304 Tier 1 3.0

Fuel Producer: REG Albert Lea, LLC (4305); Facil ity 
Name: REG Albert Lea, LLC (82613); U.S. sourced 
Rendered Used Cooking Oil; Natural Gas, Steam, and 
Grid Electricity; Biodiesel produced in Glenvil le, 
Minnesota and transported by rail to California (3.0)

Minnesota
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BIO001A00830401 18.00 BIO001A00830402 18.00 12/6/2023 None Biodiesel REG Albert Lea, LLC 
(4305)

REG Albert Lea, LLC 
(82613)

U.S. sourced Rendered Used Cooking 
Oil; Natural Gas, Steam, and Grid 
Electricity; Biodiesel produced in 
Glenvil le, Minnesota and transported 
by rail to California

2022 AFPR Recert Complete

A008305 Tier 1 3.0

Fuel Producer: REG Albert Lea, LLC (4305); Facil ity 
Name: REG Albert Lea, LLC (82613); U.S. sourced Non-
Rendered Used Cooking Oil; Natural Gas, Steam, and 
Grid Electricity; Biodiesel produced in Glenvil le, 
Minnesota and transported by rail to California (3.0)

Minnesota
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BIO001A00830501 13.00 BIO001A00830502 13.00 12/6/2023 None Biodiesel REG Albert Lea, LLC 
(4305)

REG Albert Lea, LLC 
(82613)

U.S. sourced Non-Rendered Used 
Cooking Oil; Natural Gas, Steam, and 
Grid Electricity; Biodiesel produced in 
Glenvil le, Minnesota and transported 
by rail to California

2022 AFPR Recert Complete

A008306 Tier 1 3.0

Fuel Producer: REG Albert Lea, LLC (4305); Facil ity 
Name: REG Albert Lea, LLC (82613); U.S. sourced 
Tallow (Animal Fats); Natural Gas, Steam, and Grid 
Electricity; Biodiesel produced in Glenvil le, Minnesota 
and transported by rail to California (3.0)

Minnesota Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) BIO002A00830601 29.25 BIO002A00830602 29.25 12/6/2023 None Biodiesel REG Albert Lea, LLC 

(4305)
REG Albert Lea, LLC 
(82613)

U.S. sourced Tallow (Animal Fats); 
Natural Gas, Steam, and Grid 
Electricity; Biodiesel produced in 
Glenvil le, Minnesota and transported 
by rail to California

2022 AFPR Recert Complete

A008601 Tier 1 3.0

Fuel Producer: Bridgeport Ethanol, LLC 5934; Facil ity 
Name: Bridgeport Ethanol, LLC 70217; Midwest Corn, 
Dry Mill, Wet DGS and Corn Oil using natural gas and 
grid electricity; Corn starch ethanol produced in 
Bridgeport, Nebraska; Ethanol transported by rail to 
California  (3.0)

Nebraska Corn (009) Ethanol (ETH) ETH009A00860101 63.00 ETH009A00860102 63.66 11/7/2023 None Ethanol Bridgeport Ethanol, LLC 
5934

Bridgeport Ethanol, 
LLC 70217

Midwest Corn, Dry Mill, Wet DGS and 
Corn Oil using natural gas and grid 
electricity; Corn starch ethanol 
produced in Bridgeport, Nebraska; 
Ethanol transported by rail to 
California 

2022 AFPR Recert Complete

A008801 Tier 1 3.0

Fuel Producer: Yuma Ethanol, LLC (4735); Facil ity 
Name: Yuma Ethanol, LLC (70024); Midwest Corn, Dry 
Mill, Wet DGS; Corn Oil and Syrup using natural Gas 
and grid electricity; Corn starch Ethanol produced in 
Yuma, Colorado; Ethanol transported by rail to 
California (3.0)

Colorado Corn (009) Ethanol (ETH) ETH009A00880101 64.00 ETH009A00880102 63.52 11/7/2023 None Ethanol Yuma Ethanol, LLC 
(4735)

Yuma Ethanol, LLC 
(70024)

Midwest Corn, Dry Mill, Wet DGS; Corn 
Oil and Syrup using natural Gas and 
grid electricity; Corn starch Ethanol 
produced in Yuma, Colorado; Ethanol 
transported by rail to California

2022 AFPR Recert Complete

A010001 Tier 1 3.0

Fuel Producer: The Andersons Marathon Holdings LLC 
(1143); Facil ity Name: DENISON ETHANOL PLANT 
(70884); Midwest Corn, Dry Mill, Dry and Modified DGS; 
Corn Oil and Syrup using natural gas and grid electricity; 
Corn starch Ethanol is produced in Denison, Iowa; 
Ethanol is transported by rail to California (3.0)

Iowa Corn (009) Ethanol (ETH) ETH009A01000100 71.62 ETH009A01000101 72.26 11/7/2023 None Ethanol The Andersons Marathon 
Holdings LLC (1143)

DENISON ETHANOL 
PLANT (70884)

Midwest Corn, Dry Mill, Dry and 
Modified DGS; Corn Oil and Syrup 
using natural gas and grid electricity; 
Corn starch Ethanol is produced in 
Denison, Iowa; Ethanol is transported 
by rail to California

2022 AFPR Recert Complete

A010002 Tier 1 3.0

Fuel Producer: The Andersons Marathon Holdings LLC 
(1143); Facil ity Name: DENISON ETHANOL PLANT 
(70884); Midwest Corn, Dry Mill, Dry and Modified DGS; 
Corn Oil and Syrup using natural gas and grid electricity; 
Corn starch Ethanol is produced in Denison, Iowa; 
Ethanol is transported by rail to California (3.0)

Iowa Corn (009) Ethanol (ETH) ETH009A01000201 67.11 ETH009A01000202 67.12 11/7/2023 None Ethanol The Andersons Marathon 
Holdings LLC (1143)

DENISON ETHANOL 
PLANT (70884)

Midwest Corn, Dry Mill, Dry and 
Modified DGS; Corn Oil and Syrup 
using natural gas and grid electricity; 
Corn starch Ethanol is produced in 
Denison, Iowa; Ethanol is transported 
by rail to California

2022 AFPR Recert Complete

A009501 Tier 1 3.0

Fuel Producer: CEFARI RNG OKC, LLC (2220); Facil ity 
Name: CEFARI RNG OKC, LLC (70101); Landfil l gas 
processes at CEFARI facil ity from Southwest Oklahoma 
City, Oklahoma to pipeline-quality biomethane; 
delivered via pipeline to CNG Stations in California (3.0)

Oklahoma Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A00950101 49.80 CNG025A00950102 52.00 11/14/2023 None Bio-CNG CEFARI RNG OKC, LLC 

(2220)
CEFARI RNG OKC, 
LLC (70101)

Landfil l gas processes at CEFARI 
facil ity from Southwest Oklahoma City, 
Oklahoma to pipeline-quality 
biomethane; delivered via pipeline to 
CNG Stations in California

2022 AFPR Recert Complete

A010501 Tier 1 3.0

Fuel Producer: Dansuk Industrial Co., Ltd (5953); Facil ity 
Name: Pyeongtaek 2 (80202); South Korea and Asian 
sourced Rendered Used Cooking Oil transported by truck 
to Biodiesel plant in Pyeongtaek, South Korea; 
Biodiesel transported by rail to California by ocean 
tanker (3.0)

South Korea
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BIO001A01050101 25.00 BIO001A01050103 25.00 2/22/2024 None Biodiesel Dansuk Industrial Co., 
Ltd (5953) Pyeongtaek 2 (80202)

South Korea and Asian sourced 
Rendered Used Cooking Oil 
transported by truck to Biodiesel plant 
in Pyeongtaek, South Korea; Biodiesel 
transported by rail to California by 
ocean tanker

2022 AFPR Recert Complete

A011001 Tier 1 3.0

Fuel Producer: U.S. Venture, Inc. (5504); Facil ity Name: 
Ameresco Woodland Meadows Romulus, LLC (A0833); 
Woodland Meadows landfil l gas from Wayne, Michigan 
to pipeline-quality biomethane; delivered via pipeline to 
CNG stations in California; l iquefied to LNG in Topock, 
Arizona; and transported by truck and re-gassified to L-
CNG in California (3.0)

Michigan Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A01100101 48.21 CNG025A01100102 46.33 11/6/2023 None Bio-CNG U.S. Venture, Inc. (5504)

Ameresco Woodland 
Meadows Romulus, 
LLC (A0833)

Woodland Meadows landfil l gas from 
Wayne, Michigan to pipeline-quality 
biomethane; delivered via pipeline to 
CNG stations in California; l iquefied to 
LNG in Topock, Arizona; and 
transported by truck and re-gassified to 
L-CNG in California

2022 AFPR Recert Complete

A011501 Tier 1 3.0

Fuel Producer: Anew RNG, LLC (5877); Facil ity Name: 
Ameresco San Antonio Biogas (71204); Biomethane 
generated at the SAWS Dos Rios Water Recycling 
Center; upgraded to pipeline-quality biomethane in San 
Antonio, Texas; Delivered via pipeline to California; 
Dispensed as CNG fuel (3.0)

Texas Wastewater Sludge 
(030)

Compressed 
Natural Gas 

(CNG)
CNG030A01150101 36.77 CNG030A01150102 36.73 11/3/2023 None Bio-CNG Anew RNG, LLC (5877)

Ameresco San 
Antonio Biogas 
(71204)

Biomethane generated at the SAWS 
Dos Rios Water Recycling Center; 
upgraded to pipeline-quality 
biomethane in San Antonio, Texas; 
Delivered via pipeline to California; 
Dispensed as CNG fuel

2022 AFPR Recert Complete

B001901 Tier 2 3.0

Fuel Producer: CleanFuture, Inc. (C1001); Facil ity Name: 
Open Sky (F00007); Low-CI Electricity sourced from Dairy 
Manure Biogas using reciprocating engine in Open Sky 
Ranch, Riverdale, California; Electricity use as 
transportation fuel in California (3.0)

California Dairy Manure (026) Electricity (ELC) ELC026B00190100 -352.89 ELC026B00190101 -364.41 11/13/2023 None Electricity CleanFuture, Inc. 
(C1001) Open Sky (F00007)

Low-CI Electricity sourced from Dairy 
Manure Biogas using reciprocating 
engine in Open Sky Ranch, Riverdale, 
California; Electricity use as 
transportation fuel in California

2022 AFPR Recert Complete

A012701 Tier 1 3.0

Fuel Producer: POET Biorefining - Preston (4790); 
Facil ity Name: POET BIOREFINING - PRESTON (PRO-
CORN LLC) (70056); Midwest Corn, Dry Mill; Fiber 
ethanol from BPX Fiber Conversion Process; Natural Gas 
and Grid Electricity; Starch Ethanol produced in Preston, 
MN;&nbsp; Ethanol transported by rail to California (3.0)

Minnesota Corn Fiber (012) Ethanol (ETH) ETH012A01270103 28.29 ETH012A01270104 27.92 11/7/2023 None Ethanol - Cellulosic POET Biorefining - 
Preston (4790)

POET BIOREFINING - 
PRESTON (PRO-
CORN LLC) (70056)

Midwest Corn, Dry Mill; Fiber ethanol 
from BPX Fiber Conversion Process; 
Natural Gas and Grid Electricity; Starch 
Ethanol produced in Preston, 
MN;&nbsp; Ethanol transported by rail 
to California

2022 AFPR Recert Complete

A012702 Tier 1 3.0

Fuel Producer: POET Biorefining - Preston (4790); 
Facil ity Name: POET BIOREFINING - PRESTON (PRO-
CORN LLC) (70056); Midwest Corn, Dry Mill; Dry DGS, 
Corn oil and Syrup; Natural Gas and Grid Electricity; 
Starch Ethanol produced in Preston, MN; Ethanol 
transported by rail to California (3.0)

Minnesota Corn (009) Ethanol (ETH) ETH009A01270203 77.34 ETH009A01270204 77.70 11/7/2023 None Ethanol POET Biorefining - 
Preston (4790)

POET BIOREFINING - 
PRESTON (PRO-
CORN LLC) (70056)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Preston, MN; Ethanol transported by 
rail to California

2022 AFPR Recert Complete

A012703 Tier 1 3.0

Fuel Producer: POET Biorefining - Preston (4790); 
Facil ity Name: POET BIOREFINING - PRESTON (PRO-
CORN LLC) (70056); Midwest Corn, Dry Mill; Wet DGS, 
Corn oil and Syrup; Natural Gas and Grid Electricity; 
Starch Ethanol produced in Preston, MN; Ethanol 
transported by rail to California (3.0)

Minnesota Corn (009) Ethanol (ETH) ETH009A01270303 68.22 ETH009A01270304 67.61 11/7/2023 None Ethanol POET Biorefining - 
Preston (4790)

POET BIOREFINING - 
PRESTON (PRO-
CORN LLC) (70056)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Preston, MN; Ethanol transported by 
rail to California

2022 AFPR Recert Complete

A012801 Tier 1 3.0

Fuel Producer: POET BIOREFINING - LAKE CRYSTAL 
(NORTHSTAR ETHANOL, LLC) (4794); Facil ity Name: 
POET BIOREFINING - LAKE CRYSTAL (NORTHSTAR 
ETHANOL, LLC) (70072); Midwest Corn, Dry Mill; Dry 
DGS, Corn oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in Lake Crystal, MN; 
Ethanol transported by rail to California (3.0)

Minnesota Corn (009) Ethanol (ETH) ETH009A01280102 75.31 ETH009A01280103 75.28 10/17/2023 None Ethanol

POET BIOREFINING - 
LAKE CRYSTAL 
(NORTHSTAR 
ETHANOL, LLC) (4794)

POET BIOREFINING - 
LAKE CRYSTAL 
(NORTHSTAR 
ETHANOL, LLC) 
(70072)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Lake Crystal, MN; Ethanol transported 
by rail to California

2022 AFPR Recert Complete

A012802 Tier 1 3.0

Fuel Producer: POET BIOREFINING - LAKE CRYSTAL 
(NORTHSTAR ETHANOL, LLC) (4794); Facil ity Name: 
POET BIOREFINING - LAKE CRYSTAL (NORTHSTAR 
ETHANOL, LLC) (70072); Midwest Corn, Dry Mill; Wet 
DGS, Corn oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in Lake Crystal, MN; 
Ethanol transported by rail to California (3.0)

Minnesota Corn (009) Ethanol (ETH) ETH009A01280202 68.32 ETH009A01280203 67.59 10/17/2023 None Ethanol

POET BIOREFINING - 
LAKE CRYSTAL 
(NORTHSTAR 
ETHANOL, LLC) (4794)

POET BIOREFINING - 
LAKE CRYSTAL 
(NORTHSTAR 
ETHANOL, LLC) 
(70072)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Lake Crystal, MN; Ethanol transported 
by rail to California

2022 AFPR Recert Complete

A012803 Tier 1 3.0

Fuel Producer: POET BIOREFINING - LAKE CRYSTAL 
(NORTHSTAR ETHANOL, LLC) (4794); Facil ity Name: 
POET BIOREFINING - LAKE CRYSTAL (NORTHSTAR 
ETHANOL, LLC) (70072); Midwest Corn, Dry Mill; Fiber 
ethanol from BPX Fiber Conversion Process; Natural Gas 
and Grid Electricity; Fiber Ethanol produced in Lake 
Crystal, MN; Ethanol transported by rail to California 
(3.0)

Minnesota Corn Fiber (012) Ethanol (ETH) ETH012A01280302 28.66 ETH012A01280303 28.18 10/17/2023 None Ethanol - Cellulosic

POET BIOREFINING - 
LAKE CRYSTAL 
(NORTHSTAR 
ETHANOL, LLC) (4794)

POET BIOREFINING - 
LAKE CRYSTAL 
(NORTHSTAR 
ETHANOL, LLC) 
(70072)

Midwest Corn, Dry Mill; Fiber ethanol 
from BPX Fiber Conversion Process; 
Natural Gas and Grid Electricity; Fiber 
Ethanol produced in Lake Crystal, MN; 
Ethanol transported by rail to 
California

2022 AFPR Recert Complete

A012901 Tier 1 3.0

Fuel Producer: POET BIOREFINING - LEIPSIC (SUMMIT 
ETHANOL, LLC) (5728); Facil ity Name: POET 
BIOREFINING - LEIPSIC (SUMMIT ETHANOL, LLC) 
(70265); Midwest Corn, Dry Mill; Dry DGS, Corn oil and 
Syrup; Natural Gas and Grid Electricity; Starch Ethanol 
produced in Leipsic, Ohio; Ethanol transported by rail to 
California (3.0)

Ohio Corn (009) Ethanol (ETH) ETH009A01290101 73.48 ETH009A01290102 73.58 11/7/2023 None Ethanol
POET BIOREFINING - 
LEIPSIC (SUMMIT 
ETHANOL, LLC) (5728)

POET BIOREFINING - 
LEIPSIC (SUMMIT 
ETHANOL, LLC) 
(70265)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Leipsic, Ohio; Ethanol transported by 
rail to California

2022 AFPR Recert Complete

A012902 Tier 1 3.0

Fuel Producer: POET BIOREFINING - LEIPSIC (SUMMIT 
ETHANOL, LLC) (5728); Facil ity Name: POET 
BIOREFINING - LEIPSIC (SUMMIT ETHANOL, LLC) 
(70265); Midwest Corn, Dry Mill; Wet DGS, Corn oil and 
Syrup; Natural Gas and Grid Electricity; Starch Ethanol 
produced in Leipsic, Ohio; Ethanol transported by rail to 
California (3.0)

Ohio Corn (009) Ethanol (ETH) ETH009A01290201 66.73 ETH009A01290202 67.04 11/7/2023 None Ethanol
POET BIOREFINING - 
LEIPSIC (SUMMIT 
ETHANOL, LLC) (5728)

POET BIOREFINING - 
LEIPSIC (SUMMIT 
ETHANOL, LLC) 
(70265)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Leipsic, Ohio; Ethanol transported by 
rail to California

2022 AFPR Recert Complete

A012903 Tier 1 3.0

Fuel Producer: POET BIOREFINING - LEIPSIC (SUMMIT 
ETHANOL, LLC) (5728); Facil ity Name: POET 
BIOREFINING - LEIPSIC (SUMMIT ETHANOL, LLC) 
(70265); Midwest Corn, Dry Mill; Fiber ethanol from BPX 
Fiber Conversion Process; Natural Gas and Grid 
Electricity; Fiber Ethanol produced in Leipsic, Ohio; 
Ethanol transported by rail to California (3.0)

Ohio Corn Fiber (012) Ethanol (ETH) ETH012A01290301 27.01 ETH012A01290302 27.13 11/7/2023 None Ethanol - Cellulosic
POET BIOREFINING - 
LEIPSIC (SUMMIT 
ETHANOL, LLC) (5728)

POET BIOREFINING - 
LEIPSIC (SUMMIT 
ETHANOL, LLC) 
(70265)

Midwest Corn, Dry Mill; Fiber ethanol 
from BPX Fiber Conversion Process; 
Natural Gas and Grid Electricity; Fiber 
Ethanol produced in Leipsic, Ohio; 
Ethanol transported by rail to 
California

2022 AFPR Recert Complete

A013001 Tier 1 3.0

Fuel Producer: POET BIOREFINING - N MANCHESTER 
(N MANCHESTER ETHANOL, LLC) (7513); Facil ity 
Name: POET BIOREFINING - N MANCHESTER (N 
MANCHESTER ETHANOL, LLC) (70322); Midwest Corn, 
Dry Mill; Dry DGS, Corn oil and Syrup; Natural Gas and 
Grid Electricity; Starch Ethanol produced in North 
Manchester, Indiana; Ethanol transported by rail to 
California (3.0)

Indiana Corn (009) Ethanol (ETH) ETH009A01300101 72.10 ETH009A01300102 72.00 11/7/2023 None Ethanol

POET BIOREFINING - N 
MANCHESTER (N 
MANCHESTER 
ETHANOL, LLC) (7513)

POET BIOREFINING - 
N MANCHESTER (N 
MANCHESTER 
ETHANOL, LLC) 
(70322)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
North Manchester, Indiana; Ethanol 
transported by rail to California

2022 AFPR Recert Complete

A013002 Tier 1 3.0

Fuel Producer: POET BIOREFINING - N MANCHESTER 
(N MANCHESTER ETHANOL, LLC) (7513); Facil ity 
Name: POET BIOREFINING - N MANCHESTER (N 
MANCHESTER ETHANOL, LLC) (70322); Midwest Corn, 
Dry Mill; Wet DGS, Corn oil and Syrup; Natural Gas and 
Grid Electricity; Starch Ethanol produced in North 
Manchester, Indiana; Ethanol transported by rail to 
California  (3.0)

Indiana Corn (009) Ethanol (ETH) ETH009A01300201 65.09 ETH009A01300202 64.54 11/7/2023 None Ethanol

POET BIOREFINING - N 
MANCHESTER (N 
MANCHESTER 
ETHANOL, LLC) (7513)

POET BIOREFINING - 
N MANCHESTER (N 
MANCHESTER 
ETHANOL, LLC) 
(70322)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
North Manchester, Indiana; Ethanol 
transported by rail to California 

2022 AFPR Recert Complete

A013003 Tier 1 3.0

Fuel Producer: POET BIOREFINING - N MANCHESTER 
(N MANCHESTER ETHANOL, LLC) (7513); Facil ity 
Name: POET BIOREFINING - N MANCHESTER (N 
MANCHESTER ETHANOL, LLC) (70322); Midwest Corn, 
Dry Mill; Fiber ethanol from BPX Fiber Conversion 
Process; Natural Gas and Grid Electricity; Starch Ethanol 
produced in North Manchester, Indiana; Ethanol 
transported by rail to California (3.0)

Indiana Corn Fiber (012) Ethanol (ETH) ETH012A01300301 25.09 ETH012A01300302 24.63 11/7/2023 None Ethanol - Cellulosic

POET BIOREFINING - N 
MANCHESTER (N 
MANCHESTER 
ETHANOL, LLC) (7513)

POET BIOREFINING - 
N MANCHESTER (N 
MANCHESTER 
ETHANOL, LLC) 
(70322)

Midwest Corn, Dry Mill; Fiber ethanol 
from BPX Fiber Conversion Process; 
Natural Gas and Grid Electricity; Starch 
Ethanol produced in North Manchester, 
Indiana; Ethanol transported by rail to 
California

2022 AFPR Recert Complete

A013102 Tier 1 3.0

Fuel Producer: REG Mason City, LLC (6130); Facil ity 
Name: REG Mason City, LLC (82968); U.S. sourced 
Canola Oil transported by truck; Natural and Grid 
Electricity; Biodiesel produced in Mason City, Iowa and 
transported by rail to California (3.0)

Iowa Canola Oil (006) Biodiesel (BIO) BIO006A01310202 50.11 BIO006A01310203 50.75 10/30/2023 None Biodiesel REG Mason City, LLC 
(6130)

REG Mason City, LLC 
(82968)

U.S. sourced Canola Oil transported by 
truck; Natural and Grid Electricity; 
Biodiesel produced in Mason City, 
Iowa and transported by rail to 
California

2022 AFPR Recert Complete

A013501 Tier 1 3.0

Fuel Producer: Seaboard Energy, LLC (formerly known 
as High Plains Bioenergy) (4846); Facil ity Name: 
Seaboard Energy Oklahoma, LLC (formerly known as 
High Plains Bioenergy) (82883); Biodiesel produced 
from U.S-sourced Animal Fat; Natural Gas, Electricity; 
Biodiesel produced in Guymon, Oklahoma, transported 
by rail to California (3.0)

Oklahoma Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) BIO002A01350102 31.65 BIO002A01350103 31.65 12/11/2023 None Biodiesel

Seaboard Energy, LLC 
(formerly known as High 
Plains Bioenergy) (4846)

Seaboard Energy 
Oklahoma, LLC 
(formerly known as 
High Plains 
Bioenergy) (82883)

Biodiesel produced from U.S-sourced 
Animal Fat; Natural Gas, Electricity; 
Biodiesel produced in Guymon, 
Oklahoma, transported by rail to 
California

2022 AFPR Recert Complete

A013502 Tier 1 3.0

Fuel Producer: High Plains Bioenergy (4846) ; Facil ity 
Name: High Plains Bioenergy (82883); Biodiesel 
produced from Midwest Soybean Oil; Natural Gas, 
Electricity; Biodiesel produced in Guymon, Oklahoma, 
transported by rail to California (3.0)

Oklahoma Soybean Oil (005) Biodiesel (BIO) BIO005A01350200 55.82 BIO005A01350201 55.82 12/11/2023 None Biodiesel High Plains Bioenergy 
(4846) 

High Plains Bioenergy 
(82883)

Biodiesel produced from Midwest 
Soybean Oil; Natural Gas, Electricity; 
Biodiesel produced in Guymon, 
Oklahoma, transported by rail to 
California

2022 AFPR Recert Complete

A013503 Tier 1 3.0

Fuel Producer: Seaboard Energy, LLC (formerly known 
as High Plains Bioenergy) (4846); Facil ity Name: 
Seaboard Energy Oklahoma, LLC (formerly known as 
High Plains Bioenergy) (82883); Biodiesel produced 
from U.S-sourced Used Cooking Oil; Natural Gas, 
Electricity; Biodiesel produced in Guymon, Oklahoma, 
transported by rail to California (3.0)

Oklahoma
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BIO001A01350300 20.68 BIO001A01350301 20.68 12/11/2023 None Biodiesel
Seaboard Energy, LLC 
(formerly known as High 
Plains Bioenergy) (4846)

Seaboard Energy 
Oklahoma, LLC 
(formerly known as 
High Plains 
Bioenergy) (82883)

Biodiesel produced from U.S-sourced 
Used Cooking Oil; Natural Gas, 
Electricity; Biodiesel produced in 
Guymon, Oklahoma, transported by rail 
to California

2022 AFPR Recert Complete



A013901 Tier 1 3.0

Fuel Producer: Midwest Renewable Energy (5214); 
Facil ity Name: Midwest Renewable Energy (70160); 
Midwest Corn, Dry Mill, Wet DGS, Corn Oil and Syrup; 
Natural Gas and Grid Electricity; Starch Ethanol 
produced in Sutherland, Nebraska; Ethanol transported 
by rail to California (3.0)

Nebraska Corn (009) Ethanol (ETH) ETH009A01390102 65.76 ETH009A01390103 65.20 12/21/2023 None Ethanol Midwest Renewable 
Energy (5214)

Midwest Renewable 
Energy (70160)

Midwest Corn, Dry Mill, Wet DGS, Corn 
Oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Sutherland, Nebraska; Ethanol 
transported by rail to California

2022 AFPR Recert Complete

A014101 Tier 1 3.0

Fuel Producer: Seaboard Energy, LLC (formerly known 
as High Plains Bioenergy) (4846); Facil ity Name: 
Seaboard Energy Missouri, LLC (formerly known as HPB - 
St. Joe Biodiesel LLC) (80441); Midwest Corn Oil; 
Biodiesel produced in St. Joe, Missouri; Biodiesel 
transported by rail to California (3.0)

Missouri Disti l lers' Corn Oil  
(003) Biodiesel (BIO) BIO003A01410102 27.16 BIO003A01410103 27.78 10/31/2023 None Biodiesel

Seaboard Energy, LLC 
(formerly known as High 
Plains Bioenergy) (4846)

Seaboard Energy 
Missouri, LLC 
(formerly known as 
HPB - St. Joe 
Biodiesel LLC) 
(80441)

Midwest Corn Oil; Biodiesel produced 
in St. Joe, Missouri; Biodiesel 
transported by rail to California

2022 AFPR Recert Complete

A014102 Tier 1 3.0

Fuel Producer: Seaboard Energy, LLC (formerly known 
as High Plains Bioenergy) (4846); Facil ity Name: 
Seaboard Energy Missouri, LLC (formerly known as HPB - 
St. Joe Biodiesel LLC) (80441); Rendered Tallow 
(animal and poultry fat); Biodiesel produced in St. Joe, 
Missouri; Biodiesel transported by rail to California (3.0)

Missouri Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) BIO002A01410202 32.08 BIO002A01410203 31.88 10/31/2023 None Biodiesel

Seaboard Energy, LLC 
(formerly known as High 
Plains Bioenergy) (4846)

Seaboard Energy 
Missouri, LLC 
(formerly known as 
HPB - St. Joe 
Biodiesel LLC) 
(80441)

Rendered Tallow (animal and poultry 
fat); Biodiesel produced in St. Joe, 
Missouri; Biodiesel transported by rail 
to California

2022 AFPR Recert Complete

A014601 Tier 1 3.0

Fuel Producer: POET BIOREFINING - CARO (MICHIGAN 
ETHANOL, LLC) (4781); Facil ity Name: POET 
BIOREFINING - CARO (MICHIGAN ETHANOL, LLC) 
(70028); Midwest Corn, Dry Mill; Dry DGS, Corn oil and 
Syrup; Natural Gas and Grid Electricity; Starch Ethanol 
produced in Caro, Michigan and transported by rail to 
California (3.0)

Michigan Corn (009) Ethanol (ETH) ETH009A01460101 72.29 ETH009A01460102 72.48 10/23/2023 None Ethanol
POET BIOREFINING - 
CARO (MICHIGAN 
ETHANOL, LLC) (4781)

POET BIOREFINING - 
CARO (MICHIGAN 
ETHANOL, LLC) 
(70028)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Caro, Michigan and transported by rail 
to California

2022 AFPR Recert Complete

A014602 Tier 1 3.0

Fuel Producer: POET BIOREFINING - CARO (MICHIGAN 
ETHANOL, LLC) (4781); Facil ity Name: POET 
BIOREFINING - CARO (MICHIGAN ETHANOL, LLC) 
(70028); Midwest Corn, Dry Mill; Wet DGS, Corn oil and 
Syrup; Natural Gas and Grid Electricity; Starch Ethanol 
produced in Caro, Michigan  and transported by rail to 
California (3.0)

Michigan Corn (009) Ethanol (ETH) ETH009A01460201 66.61 ETH009A01460202 66.75 10/23/2023 None Ethanol
POET BIOREFINING - 
CARO (MICHIGAN 
ETHANOL, LLC) (4781)

POET BIOREFINING - 
CARO (MICHIGAN 
ETHANOL, LLC) 
(70028)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Caro, Michigan  and transported by rail 
to California

2022 AFPR Recert Complete

A014603 Tier 1 3.0

Fuel Producer: POET BIOREFINING - CARO (MICHIGAN 
ETHANOL, LLC) (4781); Facil ity Name: POET 
BIOREFINING - CARO (MICHIGAN ETHANOL, LLC) 
(70028); Midwest Corn, Dry Mill; Fiber ethanol from BPX 
Fiber Conversion Process; Natural Gas and Grid 
Electricity; Fiber Ethanol produced in Caro, Michigan 
and transported by rail to California (3.0)

Michigan Corn Fiber (012) Ethanol (ETH) ETH012A01460301 27.03 ETH012A01460302 27.27 10/23/2023 None Ethanol - Cellulosic
POET BIOREFINING - 
CARO (MICHIGAN 
ETHANOL, LLC) (4781)

POET BIOREFINING - 
CARO (MICHIGAN 
ETHANOL, LLC) 
(70028)

Midwest Corn, Dry Mill; Fiber ethanol 
from BPX Fiber Conversion Process; 
Natural Gas and Grid Electricity; Fiber 
Ethanol produced in Caro, Michigan 
and transported by rail to California

2022 AFPR Recert Complete

A015001 Tier 1 3.0

Fuel Producer: POET BIOREFINING - ALEXANDRIA 
(ULTIMATE ETHANOL, LLC) (5819); Facil ity Name: 
POET BIOREFINING - ALEXANDRIA (ULTIMATE 
ETHANOL, LLC) (70298); Midwest Corn, Dry Mill; Dry 
DGS, Corn oil and Syrup; Natural Gas, Biogas, and Grid 
Electricity; Starch Ethanol produced in Alexandria, IN; 
Ethanol transported by rail to California (3.0)

Indiana Corn (009) Ethanol (ETH) ETH009A01500101 74.03 ETH009A01500102 73.74 11/13/2023 None Ethanol

POET BIOREFINING - 
ALEXANDRIA 
(ULTIMATE ETHANOL, 
LLC) (5819)

POET BIOREFINING - 
ALEXANDRIA 
(ULTIMATE 
ETHANOL, LLC) 
(70298)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas, Biogas, 
and Grid Electricity; Starch Ethanol 
produced in Alexandria, IN; Ethanol 
transported by rail to California

2022 AFPR Recert Complete

A015002 Tier 1 3.0

Fuel Producer: POET BIOREFINING - ALEXANDRIA 
(ULTIMATE ETHANOL, LLC) (5819); Facil ity Name: 
POET BIOREFINING - ALEXANDRIA (ULTIMATE 
ETHANOL, LLC) (70298); Midwest Corn, Dry Mill; Wet 
DGS, Corn oil and Syrup; Natural Gas, Biogas, and Grid 
Electricity; Starch Ethanol produced in Alexandria, IN; 
Ethanol transported by rail to California (3.0)

Indiana Corn (009) Ethanol (ETH) ETH009A01500201 67.28 ETH009A01500202 66.96 11/13/2023 None Ethanol

POET BIOREFINING - 
ALEXANDRIA 
(ULTIMATE ETHANOL, 
LLC) (5819)

POET BIOREFINING - 
ALEXANDRIA 
(ULTIMATE 
ETHANOL, LLC) 
(70298)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas, Biogas, 
and Grid Electricity; Starch Ethanol 
produced in Alexandria, IN; Ethanol 
transported by rail to California

2022 AFPR Recert Complete

A015003 Tier 1 3.0

Fuel Producer: POET BIOREFINING - ALEXANDRIA 
(ULTIMATE ETHANOL, LLC) (5819); Facil ity Name: 
POET BIOREFINING - ALEXANDRIA (ULTIMATE 
ETHANOL, LLC) (70298); Midwest Corn, Dry Mill; Fiber 
ethanol from BPX Fiber Conversion Process; Natural 
Gas, Biogas, and Grid Electricity; Fiber Ethanol 
produced in Alexandria, IN; Ethanol transported by rail 
to California (3.0)

Indiana Corn Fiber (012) Ethanol (ETH) ETH012A01500301 27.19 ETH012A01500302 26.95 11/13/2023 None Ethanol - Cellulosic

POET BIOREFINING - 
ALEXANDRIA 
(ULTIMATE ETHANOL, 
LLC) (5819)

POET BIOREFINING - 
ALEXANDRIA 
(ULTIMATE 
ETHANOL, LLC) 
(70298)

Midwest Corn, Dry Mill; Fiber ethanol 
from BPX Fiber Conversion Process; 
Natural Gas, Biogas, and Grid 
Electricity; Fiber Ethanol produced in 
Alexandria, IN; Ethanol transported by 
rail to California

2022 AFPR Recert Complete

A015101 Tier 1 3.0

Fuel Producer: POET BIOREFINING - PORTLAND 
(PREMIER ETHANOL, LLC) (4064); Facil ity Name: 
POET BIOREFINING - PORTLAND (PREMIER 
ETHANOL, LLC) (70108); Midwest Corn, Dry Mill; Dry 
DGS, Corn oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in Portland, IN then 
transported by rail to California (3.0)

Indiana Corn (009) Ethanol (ETH) ETH009A01510101 73.56 ETH009A01510102 73.60 10/23/2023 None Ethanol
POET BIOREFINING - 
PORTLAND (PREMIER 
ETHANOL, LLC) (4064)

POET BIOREFINING - 
PORTLAND 
(PREMIER ETHANOL, 
LLC) (70108)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Portland, IN then transported by rail to 
California

2022 AFPR Recert Complete

A015103 Tier 1 3.0

Fuel Producer: POET BIOREFINING - PORTLAND 
(PREMIER ETHANOL, LLC) (4064); Facil ity Name: 
POET BIOREFINING - PORTLAND (PREMIER 
ETHANOL, LLC) (70108); Midwest Corn, Dry Mill; Fiber 
ethanol from BPX Fiber Conversion Process; Natural Gas 
and Grid Electricity; Fiber Ethanol produced in Portland, 
IN; Ethanol transported by rail to California (3.0)

Indiana Corn Fiber (012) Ethanol (ETH) ETH012A01510301 26.17 ETH012A01510302 26.30 10/23/2023 None Ethanol - Cellulosic
POET BIOREFINING - 
PORTLAND (PREMIER 
ETHANOL, LLC) (4064)

POET BIOREFINING - 
PORTLAND 
(PREMIER ETHANOL, 
LLC) (70108)

Midwest Corn, Dry Mill; Fiber ethanol 
from BPX Fiber Conversion Process; 
Natural Gas and Grid Electricity; Fiber 
Ethanol produced in Portland, IN; 
Ethanol transported by rail to 
California

2022 AFPR Recert Complete

A015201 Tier 1 3.0

Fuel Producer: POET BIOREFINING - FOSTORIA 
(FOSTORIA ETHANOL, LLC) (7518); Facil ity Name: 
POET BIOREFINING - FOSTORIA (FOSTORIA 
ETHANOL, LLC) (70323); Midwest Corn, Dry Mill; Dry 
DGS, Corn oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in Fostoria, OH;  
Ethanol transported by rail to California (3.0)

Ohio Corn (009) Ethanol (ETH) ETH009A01520101 72.75 ETH009A01520102 72.34 11/13/2023 None Ethanol
POET BIOREFINING - 
FOSTORIA (FOSTORIA 
ETHANOL, LLC) (7518)

POET BIOREFINING - 
FOSTORIA 
(FOSTORIA 
ETHANOL, LLC) 
(70323)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Fostoria, OH;  Ethanol transported by 
rail to California

2022 AFPR Recert Complete

A015202 Tier 1 3.0

Fuel Producer: POET BIOREFINING - FOSTORIA 
(FOSTORIA ETHANOL, LLC) (7518); Facil ity Name: 
POET BIOREFINING - FOSTORIA (FOSTORIA 
ETHANOL, LLC) (70323); Midwest Corn, Dry Mill; Wet 
DGS, Corn oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in Fostoria, OH;  
Ethanol transported by rail to California (3.0)

Ohio Corn (009) Ethanol (ETH) ETH009A01520201 65.82 ETH009A01520202 65.13 11/13/2023 None Ethanol
POET BIOREFINING - 
FOSTORIA (FOSTORIA 
ETHANOL, LLC) (7518)

POET BIOREFINING - 
FOSTORIA 
(FOSTORIA 
ETHANOL, LLC) 
(70323)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Fostoria, OH;  Ethanol transported by 
rail to California

2022 AFPR Recert Complete

A015203 Tier 1 3.0

Fuel Producer: POET BIOREFINING - FOSTORIA 
(FOSTORIA ETHANOL, LLC) (7518); Facil ity Name:  
POET BIOREFINING - FOSTORIA (FOSTORIA 
ETHANOL, LLC) (70323); Midwest Corn, Dry Mill; Fiber 
ethanol from BPX Fiber Conversion Process; Natural Gas 
and Grid Electricity; Fiber Ethanol produced in Fostoria, 
OH; Ethanol transported by rail to California (3.0)

Ohio Corn Fiber (012) Ethanol (ETH) ETH012A01520301 25.89 ETH012A01520302 26.01 11/13/2023 None Ethanol - Cellulosic
POET BIOREFINING - 
FOSTORIA (FOSTORIA 
ETHANOL, LLC) (7518)

 POET BIOREFINING  
FOSTORIA 
(FOSTORIA 
ETHANOL, LLC) 
(70323)

Midwest Corn, Dry Mill; Fiber ethanol 
from BPX Fiber Conversion Process; 
Natural Gas and Grid Electricity; Fiber 
Ethanol produced in Fostoria, OH; 
Ethanol transported by rail to 
California

2022 AFPR Recert Complete

A015401 Tier 1 3.0

Fuel Producer: WM Renewable Energy, LLC (W978); 
Facil ity Name: Outer Loop High Btu Gas Plant (71316); 
Louisvil le Landfil l gas (KY) to pipeline-quality 
biomethane; Delivered via pipeline; Compression to 
CNG stations in California (3.0)

Kentucky Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A01540102 54.69 CNG025A01540103 55.00 12/11/2023 None Bio-CNG WM Renewable Energy, 

LLC (W978)
Outer Loop High Btu 
Gas Plant (71316)

Louisvil le Landfil l gas (KY) to pipeline-
quality biomethane; Delivered via 
pipeline; Compression to CNG stations 
in California

2022 AFPR Recert Complete

A015402 Tier 1 3.0

Fuel Producer: WM Renewable Energy, LLC (W978); 
Facil ity Name: Outer Loop High Btu Gas Plant (71316); 
Louisvil le Landfil l gas (KY) to pipeline-quality 
biomethane; Delivered via pipeline to l iquefaction 
facil ity in Topock AZ; Transported by truck to California 
LNG stations (3.0)

Kentucky Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

LNG025A01540202 72.09 LNG025A01540203 73.15 12/11/2023 None Bio-LNG WM Renewable Energy, 
LLC (W978)

Outer Loop High Btu 
Gas Plant (71316)

Louisvil le Landfil l gas (KY) to pipeline-
quality biomethane; Delivered via 
pipeline to l iquefaction facil ity in 
Topock AZ; Transported by truck to 
California LNG stations

2022 AFPR Recert Complete

A015403 Tier 1 3.0

Fuel Producer: WM Renewable Energy, LLC (W978); 
Facil ity Name: Outer Loop High Btu Gas Plant (71316); 
Louisvil le Landfil l gas (KY) to pipeline-quality 
biomethane; Delivered via pipeline to l iquefaction 
facil ity in Topock AZ; Transported by truck to California; 
Re-gasified and compressed to L-CNG (3.0)

Kentucky Landfil l Gas (025)

Liquefied 
Compressed 
Natural Gas 

(LCN)

LCN025A01540302 75.18 LCN025A01540303 76.24 12/11/2023 None Bio-CNG WM Renewable Energy, 
LLC (W978)

Outer Loop High Btu 
Gas Plant (71316)

Louisvil le Landfil l gas (KY) to pipeline-
quality biomethane; Delivered via 
pipeline to l iquefaction facil ity in 
Topock AZ; Transported by truck to 
California; Re-gasified and compressed 
to L-CNG

2022 AFPR Recert Complete

A015102 Tier 1 3.0

Fuel Producer: POET BIOREFINING - PORTLAND 
(PREMIER ETHANOL, LLC) (4064); Facil ity Name: 
POET BIOREFINING - PORTLAND (PREMIER 
ETHANOL, LLC) (70108); Midwest Corn, Dry Mill; Wet 
DGS, Corn oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in Portland, IN; 
Ethanol transported by rail to California (3.0)

Indiana Corn (009) Ethanol (ETH) ETH009A01510201 66.14 ETH009A01510202 66.24 10/23/2023 None Ethanol
POET BIOREFINING - 
PORTLAND (PREMIER 
ETHANOL, LLC) (4064)

POET BIOREFINING - 
PORTLAND 
(PREMIER ETHANOL, 
LLC) (70108)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Portland, IN; Ethanol transported by 
rail to California

2022 AFPR Recert Complete

A015601 Tier 1 3.0

Fuel Producer: Anew RNG, LLC (5877); Facil ity Name: 
Ninety-First Avenue Renewable Biogas LLC (70241); 
Digester Gas generated at the 91st Ave WWTP; 
upgraded to pipeline-quality biomethane in Tolleson, 
Arizona; Delivered via pipeline to California; Dispensed 
as CNG fuel (3.0)

Arizona Wastewater Sludge 
(030)

Compressed 
Natural Gas 

(CNG)
CNG030A01560100 26.58 CNG030A01560101 25.35 10/27/2023 None Bio-CNG Anew RNG, LLC (5877)

Ninety-First Avenue 
Renewable Biogas 
LLC (70241)

Digester Gas generated at the 91st Ave 
WWTP; upgraded to pipeline-quality 
biomethane in Tolleson, Arizona; 
Delivered via pipeline to California; 
Dispensed as CNG fuel

2022 AFPR Recert Complete

A016901 Tier 1 3.0

Fuel Producer: Anew RNG, LLC (5877); Facil ity Name: 
Ninety-First Avenue Renewable Biogas LLC (70241); 
Digester Gas generated at the 91st Ave WWTP; 
upgraded to pipeline-quality biomethane in Tolleson, 
Arizona; delivered via pipeline to l iquefaction facil ity in 
Topock, Arizona; l iquefied, and transported by truck to 
LNG stations in California. (3.0)

Arizona Wastewater Sludge 
(030)

Liquefied 
Natural Gas 

(LNG)
LNG030A01690100 41.58 LNG030A01690101 42.61 11/20/2023 None Bio-LNG Anew RNG, LLC (5877)

Ninety-First Avenue 
Renewable Biogas 
LLC (70241)

Digester Gas generated at the 91st Ave 
WWTP; upgraded to pipeline-quality 
biomethane in Tolleson, Arizona; 
delivered via pipeline to l iquefaction 
facil ity in Topock, Arizona; l iquefied, 
and transported by truck to LNG 
stations in California.

2022 AFPR Recert Complete

A016902 Tier 1 3.0

Fuel Producer: Anew RNG, LLC (5877); Facil ity Name: 
Ninety-First Avenue Renewable Biogas LLC (70241); 
Digester Gas generated at the 91st Ave WWTP; 
upgraded to pipeline-quality biomethane in Tolleson, 
Arizona; delivered via pipeline to l iquefaction facil ity in 
Topock, Arizona; l iquefied, and transported by truck to 
California; re-gasified and dispensed as  (3.0)

Arizona Wastewater Sludge 
(030)

Liquefied 
Compressed 
Natural Gas 

(LCN)

LCN030A01690200 44.67 LCN030A01690201 45.70 11/20/2023 None Bio-CNG Anew RNG, LLC (5877)
Ninety-First Avenue 
Renewable Biogas 
LLC (70241)

Digester Gas generated at the 91st Ave 
WWTP; upgraded to pipeline-quality 
biomethane in Tolleson, Arizona; 
delivered via pipeline to l iquefaction 
facil ity in Topock, Arizona; l iquefied, 
and transported by truck to California; 
re-gasified and dispensed as 

2022 AFPR Recert Complete

A017101 Tier 1 3.0

Fuel Producer: Generate Indiana RNG Holdings, LLC 
(9889); Facil ity Name: Generate Fair Oaks Upgrader, 
LLC (71001); Renewable Natural Gas (RNG) from Dairy 
and Swine Manure at the Site 3 digester, upgraded to 
RNG at Renewable Dairy Fuels (RDF) in Fair Oaks, 
Indiana; RNG pipelined to Bakersfield, California  (3.0)

Indiana Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026A01710100 -329.76 CNG026A01710101 -185.00 10/25/2023 None Bio-CNG Generate Indiana RNG 

Holdings, LLC (9889)

Generate Fair Oaks 
Upgrader, LLC 
(71001)

Renewable Natural Gas (RNG) from 
Dairy and Swine Manure at the Site 3 
digester, upgraded to RNG at 
Renewable Dairy Fuels (RDF) in Fair 
Oaks, Indiana; RNG pipelined to 
Bakersfield, California 

2022 AFPR Recert Complete

A017401 Tier 1 3.0

Fuel Producer: Nebraska Corn Processing (3516); Facil ity 
Name: Nebraska Corn Processing LLC (70230); Midwest 
Corn, Dry Mill; Wet DGS, Corn oil and Syrup; Natural 
Gas and Grid Electricity; Starch Ethanol produced in 
Cambridge, Nebraska;  Ethanol transported by rail to 
California (3.0)

Nebraska Corn (009) Ethanol (ETH) ETH009A01740100 65.77 ETH009A01740101 65.55 10/17/2023 None Ethanol Nebraska Corn 
Processing (3516)

Nebraska Corn 
Processing LLC 
(70230)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas and Grid 
Electricity; Starch Ethanol produced in 
Cambridge, Nebraska;  Ethanol 
transported by rail to California

2022 AFPR Recert Complete

A019501 Tier 1 3.0

Fuel Producer: Tril l ium Transportation Fuels, LLC 
(T311); Facil ity Name: GSF Energy, LLC – McCarty 
Road LFG Recovery Facil ity (F00060); Landfil l Gas 
generated at the McCarty Road Landfil l; upgraded to 
pipeline-quality biomethane in Houston, Texas; 
Delivered via pipeline to California; Dispensed as CNG 
fuel (3.0)

Texas Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A01950101 44.78 CNG025A01950102 46.75 11/6/2023 None Bio-CNG Tril l ium Transportation 

Fuels, LLC (T311)

GSF Energy, LLC – 
McCarty Road LFG 
Recovery Facil ity 
(F00060)

Landfil l Gas generated at the McCarty 
Road Landfil l; upgraded to pipeline-
quality biomethane in Houston, Texas; 
Delivered via pipeline to California; 
Dispensed as CNG fuel

2022 AFPR Recert Complete

B005901 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: ABEC Bidart-Old River LLC (F00113); Low-CI 
electricity from dairy manure biogas using reciprocating 
engine at ABEC Bidart-Old River in Bakersfield, 
California for use as transportation fuel in California. 
(3.0)

California Dairy Manure (026) Electricity (ELC) ELC026B00590102 -568.21 ELC026B00590103 -613.23 11/14/2023 None Electricity California Bioenergy 
LLC (B194)

ABEC Bidart-Old 
River LLC (F00113)

Low-CI electricity from dairy manure 
biogas using reciprocating engine at 
ABEC Bidart-Old River in Bakersfield, 
California for use as transportation fuel 
in California.

2022 AFPR Recert Complete

A020001 Tier 1 3.0

Fuel Producer: GHI Energy, LLC (6156); Facil ity Name: 
Waste Management American Landfil l (70421); 
Biomethane from WM American Landfil l in Waynesburg, 
Ohio; Upgrading at the co-located upgrading facil ity; 
Pipelined to California for compression to CNG; 
Delivered and dispensed as CNG in California for the use 
in transportation fuel. (3.0)

Ohio Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A02000101 37.64 CNG025A02000102 37.59 11/6/2023 None Bio-CNG GHI Energy, LLC (6156)

Waste Management 
American Landfil l 
(70421)

Biomethane from WM American 
Landfil l in Waynesburg, Ohio; 
Upgrading at the co-located upgrading 
facil ity; Pipelined to California for 
compression to CNG; Delivered and 
dispensed as CNG in California for the 
use in transportation fuel.

2022 AFPR Recert Complete

A020101 Tier 1 3.0

Fuel Producer: Thumb BioEnergy (3862); Facil ity Name: 
Thumb BioEnergy (03862); Used Cooking Oil (zero 
rendering energy) transported by truck to Biodiesel plant 
in Sandusky, MI; Natural Gas and Eletricity; Biodiesel 
transported to California By Rail (3.0)

Michigan
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BIO001A02010100 15.80 BIO001A02010101 15.14 10/31/2023 None Biodiesel Thumb BioEnergy 
(3862)

Thumb BioEnergy 
(03862)

Used Cooking Oil (zero rendering 
energy) transported by truck to 
Biodiesel plant in Sandusky, MI; 
Natural Gas and Eletricity; Biodiesel 
transported to California By Rail

2022 AFPR Recert Complete

A021201 Tier 1 3.0

Fuel Producer: POET BIOREFINING - MACON 
(NORTHEAST MISSOURI GRAIN, LLC) (4788); Facil ity 
Name: POET BIOREFINING - MACON (NORTHEAST 
MISSOURI GRAIN, LLC) (70017); Midwest Corn, Dry Mill; 
Dry DGS, Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Macon, MO;  
Ethanol transported by rail to California (3.0)

Missouri Corn (009) Ethanol (ETH) ETH009A02120102 75.47 ETH009A02120103 74.18 10/24/2023 None Ethanol

POET BIOREFINING - 
MACON (NORTHEAST 
MISSOURI GRAIN, LLC) 
(4788)

POET BIOREFINING - 
MACON 
(NORTHEAST 
MISSOURI GRAIN, 
LLC) (70017)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Macon, MO;  Ethanol transported by 
rail to California

2022 AFPR Recert Complete

A021202 Tier 1 3.0

Fuel Producer: POET BIOREFINING - MACON 
(NORTHEAST MISSOURI GRAIN, LLC) (4788); Facil ity 
Name: POET BIOREFINING - MACON (NORTHEAST 
MISSOURI GRAIN, LLC) (70017); Midwest Corn, Dry Mill; 
Wet DGS, Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Macon, MO ;  
Ethanol transported by rail to California (3.0)

Missouri Corn (009) Ethanol (ETH) ETH009A02120201 64.95 ETH009A02120202 64.00 10/24/2023 None Ethanol

POET BIOREFINING - 
MACON (NORTHEAST 
MISSOURI GRAIN, LLC) 
(4788)

POET BIOREFINING - 
MACON 
(NORTHEAST 
MISSOURI GRAIN, 
LLC) (70017)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Macon, MO ;  Ethanol transported by 
rail to California

2022 AFPR Recert Complete

A021203 Tier 1 3.0

Fuel Producer: POET BIOREFINING - MACON 
(NORTHEAST MISSOURI GRAIN, LLC) (4788); Facil ity 
Name: POET BIOREFINING - MACON (NORTHEAST 
MISSOURI GRAIN, LLC) (70017); Midwest Corn, Dry Mill;  
Fiber ethanol produced using BPX Fiber Conversion 
Process; Natural Gas, Grid Electricity; Fiber Ethanol 
produced in Macon, MO;  Ethanol transported by rail to 
California (3.0)

Missouri Corn Fiber (012) Ethanol (ETH) ETH012A02120301 25.32 ETH012A02120302 24.65 10/24/2023 None Ethanol

POET BIOREFINING - 
MACON (NORTHEAST 
MISSOURI GRAIN, LLC) 
(4788)

POET BIOREFINING - 
MACON 
(NORTHEAST 
MISSOURI GRAIN, 
LLC) (70017)

Midwest Corn, Dry Mill;  Fiber ethanol 
produced using BPX Fiber Conversion 
Process; Natural Gas, Grid Electricity; 
Fiber Ethanol produced in Macon, MO;  
Ethanol transported by rail to 
California

2022 AFPR Recert Complete

A021301 Tier 1 3.0

Fuel Producer: POET Biorefining - Chancellor, LLC 
(4727); Facil ity Name: POET Biorefining - Chancellor, 
LLC (70012); Midwest Corn, Dry Mill; Dry DGS, Modified, 
and Wet DGS, Corn oil and Syrup; Natural Gas, Grid 
Electricity, Biomethane, and Biomass; Starch Ethanol 
produced in Chancellor, SD;  Ethanol transported by rail 
to California, Composite CI (3.0)

South Dakota Corn (009) Ethanol (ETH) ETH009A02130101 61.55 ETH009A02130102 61.85 11/13/2023 None Ethanol POET Biorefining - 
Chancellor, LLC (4727)

POET Biorefining - 
Chancellor, LLC 
(70012)

Midwest Corn, Dry Mill; Dry DGS, 
Modified, and Wet DGS, Corn oil and 
Syrup; Natural Gas, Grid Electricity, 
Biomethane, and Biomass; Starch 
Ethanol produced in Chancellor, SD;  
Ethanol transported by rail to 
California, Composite CI

2022 AFPR Recert Complete

A021302 Tier 1 3.0

Fuel Producer: POET Biorefining - Chancellor, LLC 
(4727); Facil ity Name: POET Biorefining - Chancellor, 
LLC (70012); Midwest Corn, Dry Mill;  Fiber ethanol BPX 
Fiber Conversion Process; Natural Gas, Grid Electricity, 
Biomethane, Biomass; Fiber Ethanol produced in 
Chancellor, South Dakota; Ethanol transported by rail to 
California (3.0)

South Dakota Corn Fiber (012) Ethanol (ETH) ETH012A02130203 21.93 ETH012A02130204 22.00 11/13/2023 None Ethanol - Cellulosic POET Biorefining - 
Chancellor, LLC (4727)

POET Biorefining - 
Chancellor, LLC 
(70012)

Midwest Corn, Dry Mill;  Fiber ethanol 
BPX Fiber Conversion Process; Natural 
Gas, Grid Electricity, Biomethane, 
Biomass; Fiber Ethanol produced in 
Chancellor, South Dakota; Ethanol 
transported by rail to California

2022 AFPR Recert Complete

B008002 Tier 2 3.0

Fuel Producer: Bridge To Renewables, Benefit LLC 
(C1006); Facil ity Name: Blake's Landing Farms (F00019); 
Low-CI electricity from dairy manure and creamery 
wastewater biogas using reciprocating engine at Blake’s 
Landing Farm in Marshall, California and for use as 
transportation fuel in California; Composite CI (3.0)

California Other Organic Waste 
(029) Electricity (ELC) ELC029B00800201 -221.76 ELC029B00800202 -346.47 12/11/2023 None Electricity Bridge To Renewables, 

Benefit LLC (C1006)
Blake's Landing Farms 
(F00019)

Low-CI electricity from dairy manure 
and creamery wastewater biogas using 
reciprocating engine at Blake’s 
Landing Farm in Marshall, California 
and for use as transportation fuel in 
California; Composite CI

2022 AFPR Recert Complete

A022401 Tier 1 3.0

Fuel Producer: LSCP, LLC (4728); Facil ity Name: LSCP, 
LLC (70015); Midwest Corn, Dry Mill; Dry DGS, Corn oil 
and Syrup; Natural Gas, Grid Electricity; Starch Ethanol 
produced in Iowa; Ethanol transported by rail to 
California (3.0)

Iowa Corn (009) Ethanol (ETH) ETH009A02240102 73.00 ETH009A02240103 73.85 12/12/2023 None Ethanol LSCP, LLC (4728) LSCP, LLC (70015)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Iowa; Ethanol transported by rail to 
California

2022 AFPR Recert Complete

A022402 Tier 1 3.0

Fuel Producer: LSCP, LLC (4728); Facil ity Name: LSCP, 
LLC (70015); Midwest Corn, Dry Mill; Modified DGS, 
Corn oil and Syrup; Natural Gas, Grid Electricity; Starch 
Ethanol produced in Iowa; Ethanol transported by rail to 
California  (3.0)

Iowa Corn (009) Ethanol (ETH) ETH009A02240202 68.00 ETH009A02240203 67.75 12/12/2023 None Ethanol LSCP, LLC (4728) LSCP, LLC (70015)

Midwest Corn, Dry Mill; Modified DGS, 
Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Iowa; Ethanol transported by rail to 
California 

2022 AFPR Recert Complete

A022403 Tier 1 3.0

Fuel Producer: LSCP, LLC (4728); Facil ity Name: LSCP, 
LLC (70015); Midwest Corn, Dry Mill; Wet DGS, Corn oil 
and Syrup; Natural Gas, Grid Electricity; Starch Ethanol 
produced in Iowa; Ethanol transported by rail to 
California (3.0)

Iowa Corn (009) Ethanol (ETH) ETH009A02240301 64.13 ETH009A02240302 66.00 12/12/2023 None Ethanol LSCP, LLC (4728) LSCP, LLC (70015)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Iowa; Ethanol transported by rail to 
California

2022 AFPR Recert Complete

A022404 Tier 1 3.0

Fuel Producer: LSCP, LLC (4728); Facil ity Name: LSCP, 
LLC (70015); Midwest Corn, Dry Mill; Fiber ethanol from 
Edniq Conversion Process; Natural Gas, Grid Electricity; 
Fiber Ethanol produced in Iowa; Ethanol transported by 
rail to California (3.0)

Iowa Corn Fiber (012) Ethanol (ETH) ETH012A02240402 26.00 ETH012A02240403 26.00 12/12/2023 None Ethanol LSCP, LLC (4728) LSCP, LLC (70015)

Midwest Corn, Dry Mill; Fiber ethanol 
from Edniq Conversion Process; 
Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Iowa; Ethanol 
transported by rail to California

2022 AFPR Recert Complete

B009801 Tier 2 3.0

Fuel Producer: Calgren Dairy Fuels, LLC (C1007); 
Facil ity Name: Calgren Dairy Fuels, LLC (F00029); 
Biomethane produced from Dairy Manure of Circle A 
digester, upgraded at Calgren Biofuels LLC in Pixley, 
California; RNG pipelined to Fresno and West 
Sacramento, California for use as transportation fuel in 
California (3.0)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B00980101 -401.33 CNG026B00980102 -419.92 10/25/2023 None Bio-CNG Calgren Dairy Fuels, LLC 

(C1007)
Calgren Dairy Fuels, 
LLC (F00029)

Biomethane produced from Dairy 
Manure of Circle A digester, upgraded 
at Calgren Biofuels LLC in Pixley, 
California; RNG pipelined to Fresno 
and West Sacramento, California for 
use as transportation fuel in California

2022 AFPR Recert Complete

B009802 Tier 2 3.0

Fuel Producer: Calgren Dairy Fuels, LLC (C1007); 
Facil ity Name: Calgren Dairy Fuels, LLC (F00029); 
Biomethane produced from Dairy Manure of Robert 
Vander Eyk & Sons Dairy digester, upgraded at Calgren 
Biofuels LLC in Pixley, California; pipelined to Fresno 
and West Sacramento, California, compressed to CNG 
for use as transportation fuel in California (3.0)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B00980201 -402.07 CNG026B00980202 -418.16 10/25/2023 None Bio-CNG Calgren Dairy Fuels, LLC 

(C1007)
Calgren Dairy Fuels, 
LLC (F00029)

Biomethane produced from Dairy 
Manure of Robert Vander Eyk & Sons 
Dairy digester, upgraded at Calgren 
Biofuels LLC in Pixley, California; 
pipelined to Fresno and West 
Sacramento, California, compressed to 
CNG for use as transportation fuel in 
California

2022 AFPR Recert Complete

B009803 Tier 2 3.0

Fuel Producer: Calgren Dairy Fuels, LLC (C1007); 
Facil ity Name: Calgren Dairy Fuels, LLC (F00029); 
Renewable Natural Gas (RNG) produced from Dairy 
Manure of Legacy Ranch digester, upgraded at Calgren 
Biofuels LLC in Pixley, California; RNG pipelined to 
Fresno and West Sacramento, California for use as 
transportation fuel in California  (3.0)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B00980300 -192.49 CNG026B00980301 -420.09 10/25/2023 None Bio-CNG Calgren Dairy Fuels, LLC 

(C1007)
Calgren Dairy Fuels, 
LLC (F00029)

Renewable Natural Gas (RNG) 
produced from Dairy Manure of Legacy 
Ranch digester, upgraded at Calgren 
Biofuels LLC in Pixley, California; RNG 
pipelined to Fresno and West 
Sacramento, California for use as 
transportation fuel in California 

2022 AFPR Recert Complete

B009804 Tier 2 3.0

Fuel Producer: Calgren Dairy Fuels, LLC (C1007); 
Facil ity Name: Calgren Dairy Fuels, LLC (F00029); 
Biomethane produced from Dairy Manure of Cornerstone 
Dairy digester, upgraded at Calgren Biofuels LLC in 
Pixley, California; pipelined to Fresno and West 
Sacramento, California, compressed to CNG for use as 
transportation fuel in California (3.0)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B00980400 -323.10 CNG026B00980401 -419.74 10/25/2023 None Bio-CNG Calgren Dairy Fuels, LLC 

(C1007)
Calgren Dairy Fuels, 
LLC (F00029)

Biomethane produced from Dairy 
Manure of Cornerstone Dairy digester, 
upgraded at Calgren Biofuels LLC in 
Pixley, California; pipelined to Fresno 
and West Sacramento, California, 
compressed to CNG for use as 
transportation fuel in California

2022 AFPR Recert Complete

B009805 Tier 2 3.0

Fuel Producer: Calgren Dairy Fuels, LLC (C1007); 
Facil ity Name: Calgren Dairy Fuels, LLC (F00029); 
Biomethane produced from Dairy Manure at J&J 
Vanderpoel Dairy digester, upgraded at Calgren Biofuels 
LLC in Pixley, California; pipelined to Fresno and West 
Sacramento, California, compressed to CNG for use as 
transportation fuel in California (3.0)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B00980501 -304.08 CNG026B00980502 -419.77 10/25/2023 None Bio-CNG Calgren Dairy Fuels, LLC 

(C1007)
Calgren Dairy Fuels, 
LLC (F00029)

Biomethane produced from Dairy 
Manure at J&J Vanderpoel Dairy 
digester, upgraded at Calgren Biofuels 
LLC in Pixley, California; pipelined to 
Fresno and West Sacramento, 
California, compressed to CNG for use 
as transportation fuel in California

2022 AFPR Recert Complete

B009806 Tier 2 3.0

Fuel Producer: Calgren Dairy Fuels, LLC (C1007); 
Facil ity Name: Calgren Dairy Fuels, LLC (F00029); 
Biomethane produced from Dairy Manure at J&J 
Vanderpoel Dairy digester, upgraded at Calgren Biofuels 
LLC in Pixley, California; pipelined to Fresno and West 
Sacramento, California, compressed to CNG for use as 
transportation fuel in California (3.0)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B00980601 -279.38 CNG026B00980602 -227.28 10/25/2023 None Bio-CNG Calgren Dairy Fuels, LLC 

(C1007)
Calgren Dairy Fuels, 
LLC (F00029)

Biomethane produced from Dairy 
Manure at J&J Vanderpoel Dairy 
digester, upgraded at Calgren Biofuels 
LLC in Pixley, California; pipelined to 
Fresno and West Sacramento, 
California, compressed to CNG for use 
as transportation fuel in California

2022 AFPR Recert Complete

A023301 Tier 1 3.0

Fuel Producer: RENEWABLE POWER PRODUCERS, 
LLC (6504); Facil ity Name: RENEWABLE POWER 
PRODUCERS, LLC (71289); Biomethane from Landfil l in 
Lawrence, KS; upgrading at Renewable Power 
Producers, LLC; pipelined to California for compression 
to CNG (3.0)

Kansas Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A02330102 47.10 CNG025A02330103 45.13 11/17/2023 None Bio-CNG

RENEWABLE POWER 
PRODUCERS, LLC 
(6504)

RENEWABLE POWER 
PRODUCERS, LLC 
(71289)

Biomethane from Landfil l in Lawrence, 
KS; upgrading at Renewable Power 
Producers, LLC; pipelined to California 
for compression to CNG

2022 AFPR Recert Complete

B002401 Tier 2 3.0

Fuel Producer: CleanFuture, Inc. (C1001); Facil ity Name: 
Coronado Dairy Farm (F00009); Low-CI Electricity from 
Dairy Manure Biogas using reciprocating engine at 
Coronado Dairy in Tipton, California for use as 
transportation fuel in California (3.0)

California Dairy Manure (026) Electricity (ELC) ELC026B00240100 -525.14 ELC026B00240101 -760.21 11/13/2023 None Electricity CleanFuture, Inc. 
(C1001)

Coronado Dairy Farm 
(F00009)

Low-CI Electricity from Dairy Manure 
Biogas using reciprocating engine at 
Coronado Dairy in Tipton, California 
for use as transportation fuel in 
California

2022 AFPR Recert Complete

A024501 Tier 1 3.0

Fuel Producer: POET Biorefining - Ashton (4782); 
Facil ity Name: POET BIOREFINING - ASHTON (OTTER 
CREEK ETHANOL, LLC) (70032); Midwest Corn, Dry 
Mill; Dry DGS, Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Ashton, Iowa;  
Ethanol transported by rail to California (3.0)

Iowa Corn (009) Ethanol (ETH) ETH009A02450103 73.16 ETH009A02450104 73.27 10/18/2023 None Ethanol POET Biorefining - 
Ashton (4782)

POET BIOREFINING - 
ASHTON (OTTER 
CREEK ETHANOL, 
LLC) (70032)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Ashton, Iowa;  Ethanol transported by 
rail to California

2022 AFPR Recert Complete

A024502 Tier 1 3.0

Fuel Producer: POET Biorefining - Ashton (4782); 
Facil ity Name: POET BIOREFINING - ASHTON (OTTER 
CREEK ETHANOL, LLC) (70032); Midwest Corn, Dry 
Mill; Wet DGS, Corn oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Ashton, Iowa;  
Ethanol transported by rail to California (3.0)

Iowa Corn (009) Ethanol (ETH) ETH009A02450203 64.79 ETH009A02450204 65.00 10/18/2023 None Ethanol POET Biorefining - 
Ashton (4782)

POET BIOREFINING - 
ASHTON (OTTER 
CREEK ETHANOL, 
LLC) (70032)

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Ashton, Iowa;  Ethanol transported by 
rail to California

2022 AFPR Recert Complete

A024503 Tier 1 3.0

Fuel Producer: POET Biorefining - Ashton (4782); 
Facil ity Name: POET BIOREFINING - ASHTON (OTTER 
CREEK ETHANOL, LLC) (70032); Midwest Corn, Dry 
Mill; Fiber ethanol from BPX Fiber Conversion Process; 
Natural Gas, Grid Electricity; Fiber Ethanol produced in 
Ashton, Iowa;  Ethanol transported by rail to California 
(3.0)

Iowa Corn Fiber (012) Ethanol (ETH) ETH012A02450303 24.71 ETH012A02450304 25.42 10/18/2023 None Ethanol - Cellulosic POET Biorefining - 
Ashton (4782)

POET BIOREFINING - 
ASHTON (OTTER 
CREEK ETHANOL, 
LLC) (70032)

Midwest Corn, Dry Mill; Fiber ethanol 
from BPX Fiber Conversion Process; 
Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Ashton, Iowa;  
Ethanol transported by rail to 
California

2022 AFPR Recert Complete

A024201 Tier 1 3.0

Fuel Producer: CERF SHELBY LLC (6228); Facil ity 
Name: CERF SHELBY LLC (71163); Biomethane from 
Landfil l at Mill ington, Tennessee upgrading at CERF 
Shelby LLC, pipelined to California for compression to 
CNG (3.0)

Tennessee Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A02420102 57.00 CNG025A02420104 60.50 11/28/2023 None Bio-CNG CERF SHELBY LLC 

(6228)
CERF SHELBY LLC 
(71163)

Biomethane from Landfil l at 
Mill ington, Tennessee upgrading at 
CERF Shelby LLC, pipelined to 
California for compression to CNG

2022 AFPR Recert Complete

A024202 Tier 1 3.0

Fuel Producer: CERF SHELBY LLC (6228); Facil ity 
Name: CERF SHELBY LLC (71163); Biomethane from 
Landfil l at Mill ington, Tennessee upgrading at CERF 
Shelby LLC,  pipelined to Clean Energy Boron for 
l iquefaction to LNG; trucked to California LNG stations 
(3.0)

Tennessee Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

LNG025A02420201 63.35 LNG025A02420203 76.47 11/28/2023 None Bio-LNG CERF SHELBY LLC 
(6228)

CERF SHELBY LLC 
(71163)

Biomethane from Landfil l at 
Mill ington, Tennessee upgrading at 
CERF Shelby LLC,  pipelined to Clean 
Energy Boron for l iquefaction to LNG; 
trucked to California LNG stations

2022 AFPR Recert Complete



A024203 Tier 1 3.0

Fuel Producer: CERF SHELBY LLC (6228); Facil ity 
Name: CERF SHELBY LLC (71163); Biomethane from 
Landfil l at Mill ington, Tennessee upgrading at CERF 
Shelby LLC,  pipelined to Clean Energy Boron for 
l iquefaction to LNG; trucked to California; regasified, 
and compressed to L-CNG (3.0)

Tennessee Landfil l Gas (025)

Liquefied 
Compressed 
Natural Gas 

(LCN)

LCN025A02420301 66.44 LCN025A02420303 79.55 11/28/2023 None Bio-CNG CERF SHELBY LLC 
(6228)

CERF SHELBY LLC 
(71163)

Biomethane from Landfil l at 
Mill ington, Tennessee upgrading at 
CERF Shelby LLC,  pipelined to Clean 
Energy Boron for l iquefaction to LNG; 
trucked to California; regasified, and 
compressed to L-CNG

2022 AFPR Recert Complete

A024601 Tier 1 3.0

Fuel Producer: POET BIOREFINING - MARION (MARION 
ETHANOL, LLC) (7525); Facil ity Name: POET 
BIOREFINING - MARION (MARION ETHANOL, LLC) 
(70327); Midwest Corn, Dry Mill; Dry DGS, Corn Oil and 
Syrup; Natural Gas, Grid Electricity; Starch Ethanol 
produced in Marion, Ohio;  Ethanol transported by rail to 
California (3.0)

Ohio Corn (009) Ethanol (ETH) ETH009A02460101 76.22 ETH009A02460102 73.94 10/24/2023 None Ethanol
POET BIOREFINING - 
MARION (MARION 
ETHANOL, LLC) (7525)

POET BIOREFINING - 
MARION (MARION 
ETHANOL, LLC) 
(70327)

Midwest Corn, Dry Mill; Dry DGS, Corn 
Oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Marion, Ohio;  Ethanol transported by 
rail to California

2022 AFPR Recert Complete

A024602 Tier 1 3.0

Fuel Producer: POET BIOREFINING - MARION (MARION 
ETHANOL, LLC) (7525); Facil ity Name: POET 
BIOREFINING - MARION (MARION ETHANOL, LLC) 
(70327); Midwest Corn, Dry Mill; Wet DGS, Corn Oil and 
Syrup; Natural Gas, Grid Electricity; Starch Ethanol 
produced in Marion, Ohio;  Ethanol transported by rail to 
California (3.0)

Ohio Corn (009) Ethanol (ETH) ETH009A02460201 68.53 ETH009A02460202 66.40 10/24/2023 None Ethanol
POET BIOREFINING - 
MARION (MARION 
ETHANOL, LLC) (7525)

POET BIOREFINING - 
MARION (MARION 
ETHANOL, LLC) 
(70327)

Midwest Corn, Dry Mill; Wet DGS, Corn 
Oil and Syrup; Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Marion, Ohio;  Ethanol transported by 
rail to California

2022 AFPR Recert Complete

A024603 Tier 1 3.0

Fuel Producer: POET BIOREFINING - MARION (MARION 
ETHANOL, LLC) (7525); Facil ity Name: POET 
BIOREFINING - MARION (MARION ETHANOL, LLC) 
(70327); Midwest Corn, Dry Mill;  Fiber ethanol from BPX 
Fiber Conversion Process;  Natural Gas, Grid Electricity; 
Starch Ethanol produced in Marion, Ohio;  Ethanol 
transported by rail to California (3.0)

Ohio Corn Fiber (012) Ethanol (ETH) ETH012A02460302 28.47 ETH012A02460303 26.48 10/24/2023 None Ethanol - Cellulosic
POET BIOREFINING - 
MARION (MARION 
ETHANOL, LLC) (7525)

POET BIOREFINING - 
MARION (MARION 
ETHANOL, LLC) 
(70327)

Midwest Corn, Dry Mill;  Fiber ethanol 
from BPX Fiber Conversion Process;  
Natural Gas, Grid Electricity; Starch 
Ethanol produced in Marion, Ohio;  
Ethanol transported by rail to 
California

2022 AFPR Recert Complete

A024701 Tier 1 3.0

Fuel Producer: CANTON RENEWABLES, LLC (5896); 
Facil ity Name: CANTON RENEWABLES, LLC (71041); 
Biomethane from Landfil l at 5011 Lil ley Rd. Canton, MI 
48188 upgrading at Canton Renewables, LLC, pipelined 
to California for compression to CNG (3.0)

Michigan Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A02470102 48.20 CNG025A02470104 50.00 11/28/2023 None Bio-CNG

CANTON 
RENEWABLES, LLC 
(5896)

CANTON 
RENEWABLES, LLC 
(71041)

Biomethane from Landfil l at 5011 
Lil ley Rd. Canton, MI 48188 upgrading 
at Canton Renewables, LLC, pipelined 
to California for compression to CNG

2022 AFPR Recert Complete

A024702 Tier 1 3.0

Fuel Producer: CANTON RENEWABLES, LLC (5896); 
Facil ity Name: CANTON RENEWABLES, LLC (71041); 
Biomethane from Landfil l in Canton, Michigan, 
upgrading at Canton Renewables, pipelined to Clean 
Energy Boron California  for l iquefaction to LNG; trucked 
to California LNG stations (3.0)

Michigan Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

LNG025A02470200 62.68 LNG025A02470201 58.89 11/28/2023 None Bio-LNG
CANTON 
RENEWABLES, LLC 
(5896)

CANTON 
RENEWABLES, LLC 
(71041)

Biomethane from Landfil l in Canton, 
Michigan, upgrading at Canton 
Renewables, pipelined to Clean 
Energy Boron California  for 
l iquefaction to LNG; trucked to 
California LNG stations

2022 AFPR Recert Complete

A024703 Tier 1 3.0

Fuel Producer: CANTON RENEWABLES, LLC (5896); 
Facil ity Name: CANTON RENEWABLES, LLC (71041); 
Biomethane from Landfil l in Canton, Michigan, 
upgrading at Canton Renewables, pipelined to Clean 
Energy Boron California  for l iquefaction to LNG; trucked 
to California; regasified, and compressed to L-CNG (3.0)

Michigan Landfil l Gas (025)

Liquefied 
Compressed 
Natural Gas 

(LCN)

LCN025A02470300 65.77 LCN025A02470301 61.98 11/28/2023 None Bio-CNG
CANTON 
RENEWABLES, LLC 
(5896)

CANTON 
RENEWABLES, LLC 
(71041)

Biomethane from Landfil l in Canton, 
Michigan, upgrading at Canton 
Renewables, pipelined to Clean 
Energy Boron California  for 
l iquefaction to LNG; trucked to 
California; regasified, and compressed 
to L-CNG

2022 AFPR Recert Complete

A024901 Tier 1 3.0

Fuel Producer: Glacial Lakes Corn Processors (4764); 
Facil ity Name: Huron Energy, LLC (70722); Midwest 
Corn, Dry Mill; Dry DGS DGS, Corn Oil and Syrup;  
Natural Gas, Grid Electricity; Starch Ethanol produced in 
Huron, SD; Ethanol transported by rail to California, 
Composite CI (3.0)

South Dakota Corn (009) Ethanol (ETH) ETH009A02490102 76.29 ETH009A02490103 76.56 10/24/2023 None Ethanol Glacial Lakes Corn 
Processors (4764)

Huron Energy, LLC 
(70722)

Midwest Corn, Dry Mill; Dry DGS DGS, 
Corn Oil and Syrup;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Huron, SD; Ethanol transported by rail 
to California, Composite CI

2022 AFPR Recert Complete

A025901 Tier 1 3.0

Fuel Producer: Bioenergy Development Group LLC 
(3785); Facil ity Name: Bioenergy Development Group, 
LLC (83730); U.S sourced Corn Oil from DGS; Natural 
Gas and Grid Electricity; Biodiesel produced in 
Memphis, Tennessee and transported by rail to 
California (3.0)

Tennessee Disti l lers' Corn Oil  
(003) Biodiesel (BIO) BIO003A02590102 37.49 BIO003A02590103 36.92 11/1/2023 None Biodiesel Bioenergy Development 

Group LLC (3785)

Bioenergy 
Development Group, 
LLC (83730)

U.S sourced Corn Oil from DGS; 
Natural Gas and Grid Electricity; 
Biodiesel produced in Memphis, 
Tennessee and transported by rail to 
California

2022 AFPR Recert Complete

A025902 Tier 1 3.0

Fuel Producer: Bioenergy Development Group LLC 
(3785); Facil ity Name: Bioenergy Development Group, 
LLC (83730); U.S sourced Soybean Oil; Natural Gas and 
Grid Electricity; Biodiesel produced in Memphis, 
Tennessee and transported by rail to California  (3.0)

Tennessee Soybean Oil (005) Biodiesel (BIO) BIO005A02590202 66.85 BIO005A02590203 67.83 11/1/2023 None Biodiesel Bioenergy Development 
Group LLC (3785)

Bioenergy 
Development Group, 
LLC (83730)

U.S sourced Soybean Oil; Natural Gas 
and Grid Electricity; Biodiesel 
produced in Memphis, Tennessee and 
transported by rail to California 

2022 AFPR Recert Complete

A025903 Tier 1 3.0

Fuel Producer: Bioenergy Development Group LLC 
(3785); Facil ity Name: Bioenergy Development Group, 
LLC (83730); U.S sourced Rendered Tallow; Natural Gas 
and Grid Electricity; Biodiesel produced in Memphis, 
Tennessee and transported by rail to California (3.0)

Tennessee Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) BIO002A02590302 42.58 BIO002A02590303 41.61 11/1/2023 None Biodiesel Bioenergy Development 

Group LLC (3785)

Bioenergy 
Development Group, 
LLC (83730)

U.S sourced Rendered Tallow; Natural
Gas and Grid Electricity; Biodiesel 
produced in Memphis, Tennessee and 
transported by rail to California

2022 AFPR Recert Complete

A025904 Tier 1 3.0

Fuel Producer: Bioenergy Development Group LLC 
(3785); Facil ity Name: Bioenergy Development Group, 
LLC (83730); U.S sourced Rendered UCO; Natural Gas 
and Grid Electricity; Biodiesel produced in Memphis, 
Tennessee and transported by rail to California (3.0)

Tennessee
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BIO001A02590400 31.60 BIO001A02590401 29.54 11/1/2023 None Biodiesel Bioenergy Development 
Group LLC (3785)

Bioenergy 
Development Group, 
LLC (83730)

U.S sourced Rendered UCO; Natural
Gas and Grid Electricity; Biodiesel 
produced in Memphis, Tennessee and 
transported by rail to California

2022 AFPR Recert Complete

A027401 Tier 1 3.0

Fuel Producer: U.S. Venture, Inc. (5504); Facil ity Name: 
Renovar Arlington, LTD RNG Project (70501); Digester 
Gas generated at the Village Creek Water Reclamation 
Facil ity, Euless, Texas; upgraded to pipeline-quality 
biomethane in Texas; delivered via pipeline to CNG 
stations in California (3.0)

Texas Wastewater Sludge 
(030)

Compressed 
Natural Gas 

(CNG)
CNG030A02740102 41.71 CNG030A02740103 41.23 10/27/2023 None Bio-CNG U.S. Venture, Inc. (5504)

Renovar Arlington, 
LTD RNG Project 
(70501)

Digester Gas generated at the Vil lage 
Creek Water Reclamation Facil ity, 
Euless, Texas; upgraded to pipeline-
quality biomethane in Texas; 
delivered via pipeline to CNG stations 
in California

2022 AFPR Recert Complete

A027901 Tier 1 3.0

Fuel Producer: FutureFuel Chemical Company (4664); 
Facil ity Name: FutureFuel Chemical Company (82612); 
Midwest Corn Oil transported by truck and rail to 
biodiesel plant in Batesvil le, Arkansas; Biodiesel 
transported by rail to California (3.0)

Arkansas Disti l lers' Corn Oil  
(003) Biodiesel (BIO) BIO003A02790101 33.53 BIO003A02790102 34.29 11/2/2023 None Biodiesel FutureFuel Chemical 

Company (4664)
FutureFuel Chemical 
Company (82612)

Midwest Corn Oil transported by truck 
and rail to biodiesel plant in 
Batesvil le, Arkansas; Biodiesel 
transported by rail to California

2022 AFPR Recert Complete

A027902 Tier 1 3.0

Fuel Producer: FutureFuel Chemical Company (4664); 
Facil ity Name: FutureFuel Chemical Company (82612); 
US-sourced Used Cooking Oil transported by truck to 
biodiesel plant in Batesvil le, Arkansas; Biodiesel 
transported by rail to California (3.0)

Arkansas
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BIO001A02790202 26.13 BIO001A02790203 26.62 11/2/2023 None Biodiesel FutureFuel Chemical 
Company (4664)

FutureFuel Chemical 
Company (82612)

US-sourced Used Cooking Oil 
transported by truck to biodiesel plant 
in Batesvil le, Arkansas; Biodiesel 
transported by rail to California

2022 AFPR Recert Complete

A028201 Tier 1 3.0

Fuel Producer: Seaboard Energy, LLC (formerly known 
as High Plains Bioenergy) (4846); Facil ity Name: 
Seaboard Energy Oklahoma, LLC (formerly known as 
High Plains Bioenergy) (82883); Rendered Animal Fat 
Oil transported by truck to biodiesel plant in Guymon, 
Oklahoma; biodiesel is then transferred to California By 
Rail (3.0)

Oklahoma Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) BIO002A02820102 24.60 BIO002A02820103 24.60 12/11/2023 None Biodiesel

Seaboard Energy, LLC 
(formerly known as High 
Plains Bioenergy) (4846)

Seaboard Energy 
Oklahoma, LLC 
(formerly known as 
High Plains 
Bioenergy) (82883)

Rendered Animal Fat Oil transported 
by truck to biodiesel plant in Guymon, 
Oklahoma; biodiesel is then transferred 
to California By Rail

2022 AFPR Recert Complete

A028905 Tier 1 3.0

Fuel Producer: REG Danville, LLC (3723); Facil ity 
Name: REG Danville, LLC (80216); U.S sourced Used 
Cooking Oil transported by truck and rail to Biodiesel 
plant in Danvil le, Il l inois; Natural Gas, Electricity; 
Biodiesel then transported to California By Rail. (3.0)

Il l inois
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BIO001A02890500 21.50 BIO001A02890501 21.60 10/31/2023 None Biodiesel REG Danville, LLC 
(3723)

REG Danville, LLC 
(80216)

U.S sourced Used Cooking Oil 
transported by truck and rail to 
Biodiesel plant in Danvil le, Il l inois; 
Natural Gas, Electricity; Biodiesel then 
transported to California By Rail.

2022 AFPR Recert Complete

A029002 Tier 1 3.0

Fuel Producer: REG Seneca, LLC (3652); Facil ity Name: 
REG Seneca, LLC (80232); Soybean Oil transported by 
truck and rail to Biodiesel plant in Seneca, Il l inois; 
Natural Gas and Electricity; then to California by rail. 
(3.0)

Il l inois Soybean Oil (005) Biodiesel (BIO) BIO005A02900201 58.00 BIO005A02900202 57.50 12/4/2023 None Biodiesel REG Seneca, LLC 
(3652)

REG Seneca, LLC 
(80232)

Soybean Oil transported by truck and 
rail to Biodiesel plant in Seneca, 
Il l inois; Natural Gas and Electricity; 
then to California by rail.

2022 AFPR Recert Complete

A029004 Tier 1 3.0

Fuel Producer: REG Seneca, LLC (3652); Facil ity Name: 
REG Seneca, LLC (80232); U.S sourced Used Cooking 
Oil transported by truck and rail to Biodiesel plant in 
Seneca, Il l inois; Natural Gas and Electricity; biodiesel 
fuel then transported to California by rail. (3.0)

Il l inois
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BIO001A02900400 20.75 BIO001A02900401 21.25 11/8/2023 None Biodiesel REG Seneca, LLC 
(3652)

REG Seneca, LLC 
(80232)

U.S sourced Used Cooking Oil 
transported by truck and rail to 
Biodiesel plant in Seneca, Il l inois; 
Natural Gas and Electricity; biodiesel 
fuel then transported to California by 
rail.

2022 AFPR Recert Complete

A029005 Tier 1 3.0

Fuel Producer: REG Seneca, LLC (3652); Facil ity Name: 
REG Seneca, LLC (80232); U.S sourced Used Cooking 
Oil, zero rendering energy, transported by truck and rial 
to Biodiesel plant in Seneca, Il l inois; Natural Gas and 
Electricity; then to California by rail (3.0)

Il l inois
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BIO001A02900500 16.25 BIO001A02900501 16.50 11/8/2023 None Biodiesel REG Seneca, LLC 
(3652)

REG Seneca, LLC 
(80232)

U.S sourced Used Cooking Oil, zero 
rendering energy, transported by truck 
and rial to Biodiesel plant in Seneca, 
Il l inois; Natural Gas and Electricity; 
then to California by rail

2022 AFPR Recert Complete

A029006 Tier 1 3.0

Fuel Producer: REG Seneca, LLC (3652); Facil ity Name: 
REG Seneca, LLC (80232); U.S sourced Used Cooking 
Oil, transported locally by truck to Biodiesel plant in 
Seneca, Il l inois; Natural Gas and Electricity; biodiesel 
fuel then transported to California by rail. (3.0)

Il l inois
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BIO001A02900601 22.00 BIO001A02900602 23.50 12/4/2023 None Biodiesel REG Seneca, LLC 
(3652)

REG Seneca, LLC 
(80232)

U.S sourced Used Cooking Oil, 
transported locally by truck to Biodiesel
plant in Seneca, Il l inois; Natural Gas 
and Electricity; biodiesel fuel then 
transported to California by rail.

2022 AFPR Recert Complete

B013302 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable diesel 
produced from disti l led corn oil; natural gas, grid 
electricity and hydrogen; renewable diesel produced in 
Louisiana and transported to California by ocean tanker 
(3.0)

Louisiana Disti l lers' Corn Oil  
(003)

Renewable 
Diesel (RND) RND003B01330200 32.50 RND003B01330202 32.50 11/20/2023 None Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable diesel produced from 
disti l led corn oil; natural gas, grid 
electricity and hydrogen; renewable 
diesel produced in Louisiana and 
transported to California by ocean 
tanker

2022 AFPR Recert Complete

B013303 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable diesel 
produced from North America sourced used cooking oil; 
natural gas, grid electricity and hydrogen; renewable 
diesel produced in Louisiana and transported to 
California by ocean tanker (3.0)

Louisiana
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Diesel (RND) RND001B01330300 25.50 RND001B01330302 25.50 11/20/2023 None Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable diesel produced from North 
America sourced used cooking oil; 
natural gas, grid electricity and 
hydrogen; renewable diesel produced 
in Louisiana and transported to 
California by ocean tanker

2022 AFPR Recert Complete

B013304 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable diesel 
produced from US sourced non-rendered used cooking 
oil; natural gas, grid electricity and hydrogen; renewable 
diesel produced in Louisiana and transported to 
California by ocean tanker (3.0)

Louisiana
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Diesel (RND) RND001B01330400 20.00 RND001B01330402 20.00 11/20/2023 None Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable diesel produced from US 
sourced non-rendered used cooking oil; 
natural gas, grid electricity and 
hydrogen; renewable diesel produced 
in Louisiana and transported to 
California by ocean tanker

2022 AFPR Recert Complete

B013305 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable diesel 
produced from South American sourced used cooking 
oil; natural gas, grid electricity and hydrogen; renewable 
diesel produced in Louisiana and transported to 
California by ocean tanker (3.0)

Louisiana
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Diesel (RND) RND001B01330500 26.00 RND001B01330502 26.00 11/20/2023 None Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable diesel produced from 
South American sourced used cooking 
oil; natural gas, grid electricity and 
hydrogen; renewable diesel produced 
in Louisiana and transported to 
California by ocean tanker

2022 AFPR Recert Complete

B013307 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable diesel 
produced from North America sourced animal fat 
(tallow); natural gas, grid electricity and hydrogen; 
renewable diesel produced in Louisiana and transported 
to California by ocean tanker (3.0)

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) RND002B01330700 37.00 RND002B01330702 37.00 11/20/2023 None Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable diesel produced from North 
America sourced animal fat (tallow); 
natural gas, grid electricity and 
hydrogen; renewable diesel produced 
in Louisiana and transported to 
California by ocean tanker

2022 AFPR Recert Complete

B013308 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable diesel 
produced from South America sourced animal fat 
(tallow); natural gas, grid electricity and hydrogen; 
renewable diesel produced in Louisiana and transported 
to California by ocean tanker (3.0)

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) RND002B01330800 38.00 RND002B01330802 38.00 11/20/2023 None Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable diesel produced from 
South America sourced animal fat 
(tallow); natural gas, grid electricity 
and hydrogen; renewable diesel 
produced in Louisiana and transported 
to California by ocean tanker

2022 AFPR Recert Complete

B013309 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable diesel 
produced from Asia Pacific sourced animal fat (tallow); 
natural gas, grid electricity and hydrogen; renewable 
diesel produced in Louisiana and transported to 
California by ocean tanker (3.0)

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Diesel (RND) RND002B01330900 43.00 RND002B01330902 43.00 11/20/2023 None Renewable Diesel REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable diesel produced from Asia 
Pacific sourced animal fat (tallow); 
natural gas, grid electricity and 
hydrogen; renewable diesel produced 
in Louisiana and transported to 
California by ocean tanker

2022 AFPR Recert Complete

A029501 Tier 1 3.0

Fuel Producer: Imperial Western Products (9871); Facil ity 
Name: Imperial Western Products (81066); Rendered 
Used Cooking Oil sourced from surrounding states, 
transported by truck to Biodiesel plant in Coachella, 
California; Natural Gas and Grid Electricity; Biodiesel 
transported by trucks to California refueling stations. (3.0)

California
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BIO001A02950101 22.03 BIO001A02950102 22.52 11/2/2023 None Biodiesel Imperial Western 
Products (9871)

Imperial Western 
Products (81066)

Rendered Used Cooking Oil sourced 
from surrounding states, transported by 
truck to Biodiesel plant in Coachella, 
California; Natural Gas and Grid 
Electricity; Biodiesel transported by 
trucks to California refueling stations.

2022 AFPR Recert Complete

A029502 Tier 1 3.0

Fuel Producer: Imperial Western Products (9871); Facil ity 
Name: Imperial Western Products (81066); Raw Used 
Cooking Oil sourced from surrounding states, transported 
by truck to Biodiesel plant in Coachella, California for on
site rendering; Natural Gas and Grid Electricity; 
Biodiesel transported by trucks to California refueling 
stations. (3.0)

California
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BIO001A02950201 16.71 BIO001A02950202 16.80 11/2/2023 None Biodiesel Imperial Western 
Products (9871)

Imperial Western 
Products (81066)

Raw Used Cooking Oil sourced from 
surrounding states, transported by truck 
to Biodiesel plant in Coachella, 
California for on-site rendering; Natural 
Gas and Grid Electricity; Biodiesel 
transported by trucks to California 
refueling stations.

2022 AFPR Recert Complete

A029701 Tier 1 3.0

Fuel Producer: RENEWABLE POWER PRODUCERS, 
LLC (6504); Facil ity Name: RENEWABLE POWER 
PRODUCERS, LLC (71289); Biomethane from Landfil l at 
Lawrence, Kansas, pipelined to Clean Energy Boron, 
California for l iquefaction to LNG; trucked to California 
LNG stations (3.0)

Kansas Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

LNG025A02970102 60.50 LNG025A02970103 52.93 11/16/2023 None Bio-LNG
RENEWABLE POWER 
PRODUCERS, LLC 
(6504)

RENEWABLE POWER 
PRODUCERS, LLC 
(71289)

Biomethane from Landfil l at Lawrence, 
Kansas, pipelined to Clean Energy 
Boron, California for l iquefaction to 
LNG; trucked to California LNG stations

2022 AFPR Recert Complete

A029702 Tier 1 3.0

Fuel Producer: RENEWABLE POWER PRODUCERS, 
LLC (6504); Facil ity Name: RENEWABLE POWER 
PRODUCERS, LLC (71289); Biomethane from Landfil l at 
Lawrence, Kansas, pipelined to Clean Energy Boron, 
California for l iquefaction to LNG; trucked to California; 
regasified, and compressed to L-CNG (3.0)

Kansas Landfil l Gas (025)

Liquefied 
Compressed 
Natural Gas 

(LCN)

LCN025A02970201 63.59 LCN025A02970202 56.01 11/16/2023 None Bio-CNG
RENEWABLE POWER 
PRODUCERS, LLC 
(6504)

RENEWABLE POWER 
PRODUCERS, LLC 
(71289)

Biomethane from Landfil l at Lawrence, 
Kansas, pipelined to Clean Energy 
Boron, California for l iquefaction to 
LNG; trucked to California; regasified, 
and compressed to L-CNG

2022 AFPR Recert Complete

A029801 Tier 1 3.0

Fuel Producer: PUGET SOUND ENERGY (6055); Facil ity 
Name: CEDAR HILLS LANDFILL RECOVERY GAS 
PROJECT (71109); Biomethane from Cedar Hills 
Landfil l at Maple Valley, Washington upgrading at 
Puget Sound Energy, pipelined to California for 
compression to CNG (3.0)

Washington Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A02980101 28.80 CNG025A02980102 29.30 11/28/2023 None Bio-CNG PUGET SOUND 

ENERGY (6055)

CEDAR HILLS 
LANDFILL 
RECOVERY GAS 
PROJECT (71109)

Biomethane from Cedar Hills Landfil l 
at Maple Valley, Washington 
upgrading at Puget Sound Energy, 
pipelined to California for compression 
to CNG

2022 AFPR Recert Complete

A029802 Tier 1 3.0

Fuel Producer: PUGET SOUND ENERGY (6055); Facil ity 
Name: CEDAR HILLS LANDFILL RECOVERY GAS 
PROJECT (71109); Biomethane from Cedar Hills 
Landfil l at Maple Valley, Washington upgrading at 
Puget Sound Energy, pipelined to Clean Energy Boron, 
California for l iquefaction to LNG; trucked to California 
LNG stations (3.0)

Washington Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

LNG025A02980201 42.58 LNG025A02980202 38.46 11/28/2023 None Bio-LNG PUGET SOUND 
ENERGY (6055)

CEDAR HILLS 
LANDFILL 
RECOVERY GAS 
PROJECT (71109)

Biomethane from Cedar Hills Landfil l 
at Maple Valley, Washington 
upgrading at Puget Sound Energy, 
pipelined to Clean Energy Boron, 
California for l iquefaction to LNG; 
trucked to California LNG stations

2022 AFPR Recert Complete

A029803 Tier 1 3.0

Fuel Producer: PUGET SOUND ENERGY (6055); Facil ity 
Name: CEDAR HILLS LANDFILL RECOVERY GAS 
PROJECT (71109); Biomethane from Cedar Hills 
Landfil l at Maple Valley, Washington upgrading at 
Puget Sound Energy, pipelined to Clean Energy Boron, 
California for l iquefaction to LNG; trucked to California; 
regasified, and compressed to L-CNG (3.0)

Washington Landfil l Gas (025)

Liquefied 
Compressed 
Natural Gas 

(LCN)

LCN025A02980301 45.67 LCN025A02980302 41.55 11/28/2023 None Bio-CNG PUGET SOUND 
ENERGY (6055)

CEDAR HILLS 
LANDFILL 
RECOVERY GAS 
PROJECT (71109)

Biomethane from Cedar Hills Landfil l 
at Maple Valley, Washington 
upgrading at Puget Sound Energy, 
pipelined to Clean Energy Boron, 
California for l iquefaction to LNG; 
trucked to California; regasified, and 
compressed to L-CNG

2022 AFPR Recert Complete

A027601 Tier 1 3.0

Fuel Producer: Anew RNG, LLC (5877); Facil ity Name: 
Meadow Branch Landfil l Gas Processing Facil ity 
(71252); Biomethane from landfil l gas generated in 
Athens, Tennessee; upgraded at Meadow Branch 
Landfil l Gas Processing Facil ity, pipelined to California, 
and dispensed as CNG fuel (3.0)

Tennessee Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A02760100 47.41 CNG025A02760101 45.83 11/6/2023 None Bio-CNG Anew RNG, LLC (5877)

Meadow Branch 
Landfil l Gas 
Processing Facil ity 
(71252)

Biomethane from landfil l gas 
generated in Athens, Tennessee; 
upgraded at Meadow Branch Landfil l 
Gas Processing Facil ity, pipelined to 
California, and dispensed as CNG fuel

2022 AFPR Recert Complete

A030601 Tier 1 3.0

Fuel Producer: MONROEVILLE LFG, LLC (6317); 
Facil ity Name: MONROEVILLE LFG, LLC (71136); 
Biomethane from Monroevil le Landfil l in Monroevil le, 
PA, upgrading at Monroevil le LFG, LLC, pipelined to 
California for compression to CNG (3.0)

Pennsylvania Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A03060101 42.85 CNG025A03060102 43.27 11/17/2023 None Bio-CNG MONROEVILLE LFG, 

LLC (6317)
MONROEVILLE LFG, 
LLC (71136)

Biomethane from Monroevil le Landfil l 
in Monroevil le, PA, upgrading at 
Monroevil le LFG, LLC, pipelined to 
California for compression to CNG

2022 AFPR Recert Complete

A029101 Tier 1 3.0

Fuel Producer: Morrow Renewables, LLC (C1224); 
Facil ity Name: Pine Hill Renewables, LLC (71288); 
Biomethane from Pine Hill Landfil l at Kilgore, Texas , 
upgrading at Pine Hill Renewables, pipelined to 
California for compression to CNG (3.0)

Texas Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A02910100 34.17 CNG025A02910101 35.12 11/14/2023 None Bio-CNG Morrow Renewables, 

LLC (C1224)
Pine Hill Renewables, 
LLC (71288)

Biomethane from Pine Hill Landfil l at 
Kilgore, Texas , upgrading at Pine Hill 
Renewables, pipelined to California for 
compression to CNG

2022 AFPR Recert Complete

A030201 Tier 1 3.0

Fuel Producer: Morrow Renewables, LLC (C1224); 
Facil ity Name: Melissa Renewables, LLC (71407); 
Biomethane from Melissa Landfil l at Melissa, Texas, 
upgrading at Melissa Renewables, pipelined to 
California for compression to CNG (3.0)

Texas Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A03020100 34.00 CNG025A03020101 34.04 11/14/2023 None Bio-CNG Morrow Renewables, 

LLC (C1224)
Melissa Renewables, 
LLC (71407)

Biomethane from Melissa Landfil l at 
Melissa, Texas, upgrading at Melissa 
Renewables, pipelined to California for 
compression to CNG

2022 AFPR Recert Complete

A030401 Tier 1 3.0

Fuel Producer: Tril l ium Transportation Fuels, LLC 
(T311); Facil ity Name: Point Loma Digester Gas Project 
(F00027);  Point Loma WWTP digester gas, upgraded to 
pipeline quality uti l izing mainly only onsite produced 
power from biogas powered engines, injected into the 
pipeline and dispensed in California. (3.0)

California Wastewater Sludge 
(030)

Compressed 
Natural Gas 

(CNG)
CNG030A03040102 38.91 CNG030A03040103 48.72 10/27/2023 None Bio-CNG Tril l ium Transportation 

Fuels, LLC (T311)
Point Loma Digester 
Gas Project (F00027)

 Point Loma WWTP digester gas, 
upgraded to pipeline quality uti l izing 
mainly only onsite produced power 
from biogas powered engines, injected 
into the pipeline and dispensed in 
California.

2022 AFPR Recert Complete

B014301 Tier 2 3.0

Fuel Producer: Anew RNG, LLC (5877); Facil ity Name: 
Valley View Farm (70021S); Renewable Natural Gas 
(RNG) from Swine Manure of Valley View Farms, 
Greencastle, Missouri; transported by truck to pipeline 
injection point; delivered via pipeline to Los Angeles, 
California and central California locations (3.0)

Missouri Swine Manure (044)
Compressed 
Natural Gas 

(CNG)
CNG044B01430101 -432.11 CNG044B01430102 -429.14 11/3/2023 None Bio-CNG Anew RNG, LLC (5877) Valley View Farm 

(70021S)

Renewable Natural Gas (RNG) from 
Swine Manure of Valley View Farms, 
Greencastle, Missouri; transported by 
truck to pipeline injection point; 
delivered via pipeline to Los Angeles, 
California and central California 
locations

2022 AFPR Recert Complete

A030901 Tier 1 3.0

Fuel Producer: Highwater Ethanol, LLC (3303); Facil ity 
Name: Highwater Ethanol, LLC (70235); Midwest Corn, 
Dry Mill; Fiber Ethanol Production Using Soliton 
Conversion Process; Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Minnesota; Ethanol transported by 
rail to California. (3.0)

Minnesota Corn Fiber (012) Ethanol (ETH) ETH012A03090101 24.84 ETH012A03090102 24.86 10/18/2023 None Ethanol Highwater Ethanol, LLC 
(3303)

Highwater Ethanol, 
LLC (70235)

Midwest Corn, Dry Mill; Fiber Ethanol 
Production Using Soliton Conversion 
Process; Natural Gas, Grid Electricity; 
Fiber Ethanol produced in Minnesota; 
Ethanol transported by rail to 
California.

2022 AFPR Recert Complete

A030902 Tier 1 3.0

Fuel Producer: Highwater Ethanol, LLC (3303); Facil ity 
Name: Highwater Ethanol, LLC (70235); Midwest Corn, 
Dry Mill; Dry DGS, Corn Oil; Natural Gas, Grid Electricity; 
Starch Ethanol produced in Minnesota; Ethanol 
transported by rail to California. (3.0)

Minnesota Corn (009) Ethanol (ETH) ETH009A03090201 72.02 ETH009A03090202 71.85 10/18/2023 None Ethanol Highwater Ethanol, LLC 
(3303)

Highwater Ethanol, 
LLC (70235)

Midwest Corn, Dry Mill; Dry DGS, Corn 
Oil; Natural Gas, Grid Electricity; 
Starch Ethanol produced in Minnesota; 
Ethanol transported by rail to 
California.

2022 AFPR Recert Complete

A030903 Tier 1 3.0

Fuel Producer: Highwater Ethanol, LLC (3303); Facil ity 
Name: Highwater Ethanol, LLC (70235); Midwest Corn, 
Dry Mill; Modified DGS, Corn Oil; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Minnesota; 
Ethanol transported by rail to California. (3.0)

Minnesota Corn (009) Ethanol (ETH) ETH009A03090300 68.76 ETH009A03090301 68.28 10/18/2023 None Ethanol Highwater Ethanol, LLC 
(3303)

Highwater Ethanol, 
LLC (70235)

Midwest Corn, Dry Mill; Modified DGS, 
Corn Oil; Natural Gas, Grid Electricity; 
Starch Ethanol produced in Minnesota; 
Ethanol transported by rail to 
California.

2022 AFPR Recert Complete

A031001 Tier 1 3.0

Fuel Producer: River Birch, LLC (C1065); Facil ity Name: 
River Birch Landfil l (F00278); Biomethane from River 
Birch Landfil l in Avondale, Louisiana and Jefferson 
Parish Landfil l in Westwego, Louisiana, upgrading at 
River Birch, LLC, pipelined to California for compression 
to CNG  (3.0)

Louisiana Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A03100100 41.18 CNG025A03100101 41.37 11/28/2023 None Bio-CNG River Birch, LLC (C1065) River Birch Landfil l 

(F00278)

Biomethane from River Birch Landfil l 
in Avondale, Louisiana and Jefferson 
Parish Landfil l in Westwego, 
Louisiana, upgrading at River Birch, 
LLC, pipelined to California for 
compression to CNG 

2022 AFPR Recert Complete

A031002 Tier 1 3.0

Fuel Producer: River Birch, LLC (C1065); Facil ity Name: 
River Birch Landfil l (F00278); Biomethane from River 
Birch Landfil l in Avondale, Louisiana and Jefferson 
Parish Landfil l in Westwego, Louisiana, pipelined to 
Clean Energy Boron in California for l iquefaction to 
LNG; trucked to California LNG stations (3.0)

Louisiana Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

LNG025A03100201 55.55 LNG025A03100202 50.02 11/28/2023 None Bio-LNG River Birch, LLC (C1065) River Birch Landfil l 
(F00278)

Biomethane from River Birch Landfil l 
in Avondale, Louisiana and Jefferson 
Parish Landfil l in Westwego, 
Louisiana, pipelined to Clean Energy 
Boron in California for l iquefaction to 
LNG; trucked to California LNG stations

2022 AFPR Recert Complete

A031003 Tier 1 3.0

Fuel Producer: River Birch, LLC (C1065); Facil ity Name: 
River Birch Landfil l (F00278); Biomethane from River 
Birch Landfil l in Avondale, Louisiana and Jefferson 
Parish Landfil l in Westwego, Louisiana, pipelined to 
Clean Energy Boron in California for l iquefaction to 
LNG; trucked to California; regasified, and compressed to 
L-CNG (3.0)

Louisiana Landfil l Gas (025)

Liquefied 
Compressed 
Natural Gas 

(LCN)

LCN025A03100301 58.64 LCN025A03100302 53.11 11/28/2023 None Bio-CNG River Birch, LLC (C1065) River Birch Landfil l 
(F00278)

Biomethane from River Birch Landfil l 
in Avondale, Louisiana and Jefferson 
Parish Landfil l in Westwego, 
Louisiana, pipelined to Clean Energy 
Boron in California for l iquefaction to 
LNG; trucked to California; regasified, 
and compressed to L-CNG

2022 AFPR Recert Complete

A031201 Tier 1 3.0

Fuel Producer: Canary Renewables Corp. (C1201); 
Facil ity Name: Canary Renewables Corp. Port of 
Stockton (82728); Midwest Soybean Oil transported by 
truck and rail to Biodiesel plant in Stockton, California 
for biodiesel production (3.0)

California Soybean Oil (005) Biodiesel (BIO) BIO005A03120101 63.92 BIO005A03120102 63.92 11/8/2023 None Biodiesel Canary Renewables 
Corp. (C1201)

Canary Renewables 
Corp. Port of Stockton 
(82728)

Midwest Soybean Oil transported by 
truck and rail to Biodiesel plant in 
Stockton, California for biodiesel 
production

2022 AFPR Recert Complete

A031202 Tier 1 3.0

Fuel Producer: Canary Renewables Corp. (C1201); 
Facil ity Name: Canary Renewables Corp. Port of 
Stockton (82728); Canola Oil transported by truck and 
rail to Biodiesel plant in Stockton, California for 
biodiesel production (3.0)

California Canola Oil (006) Biodiesel (BIO) BIO006A03120201 59.19 BIO006A03120202 59.19 11/8/2023 None Biodiesel Canary Renewables 
Corp. (C1201)

Canary Renewables 
Corp. Port of Stockton 
(82728)

Canola Oil transported by truck and rail 
to Biodiesel plant in Stockton, 
California for biodiesel production

2022 AFPR Recert Complete

A031204 Tier 1 3.0

Fuel Producer: Canary Renewables Corp. (C1201); 
Facil ity Name: Canary Renewables Corp. Port of 
Stockton (82728); US sourced Rendered Animal Fat Oil 
transported by rail to Biodiesel plant in Stockton, 
California, for biodiesel production. (3.0)

California Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) BIO002A03120401 38.49 BIO002A03120402 38.49 11/8/2023 None Biodiesel Canary Renewables 

Corp. (C1201)

Canary Renewables 
Corp. Port of Stockton 
(82728)

US sourced Rendered Animal Fat Oil 
transported by rail to Biodiesel plant in 
Stockton, California, for biodiesel 
production.

2022 AFPR Recert Complete



A031205 Tier 1 3.0

Fuel Producer: Canary Renewables Corp. (C1201); 
Facil ity Name: Canary Renewables Corp. Port of 
Stockton (82728); CA sourced Rendered Animal and 
Poultry Fat Oil transported by truck to Biodiesel plant in 
Stockton, California, for biodiesel production (3.0)

California Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) BIO002A03120501 39.35 BIO002A03120502 39.35 11/8/2023 None Biodiesel Canary Renewables 

Corp. (C1201)

Canary Renewables 
Corp. Port of Stockton 
(82728)

CA sourced Rendered Animal and 
Poultry Fat Oil transported by truck to 
Biodiesel plant in Stockton, California, 
for biodiesel production

2022 AFPR Recert Complete

A031206 Tier 1 3.0

Fuel Producer: Canary Renewables Corp. (C1201); 
Facil ity Name: Canary Renewables Corp. Port of 
Stockton (82728); US sourced Used Cooking Oil 
transported by truck to Biodiesel plant in Stockton, 
California, for biodiesel production (3.0)

California
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Biodiesel (BIO) BIO001A03120601 26.60 BIO001A03120602 26.60 11/8/2023 None Biodiesel Canary Renewables 
Corp. (C1201)

Canary Renewables 
Corp. Port of Stockton 
(82728)

US sourced Used Cooking Oil 
transported by truck to Biodiesel plant 
in Stockton, California, for biodiesel 
production

2022 AFPR Recert Complete

B016601 Tier 2 3.0

Fuel Producer: SMUD (S338); Facil ity Name: New Hope 
Dairy Digester (F00255); Low-CI electricity from dairy 
manure biogas using a reciprocating engine at New 
Hope Dairy in Galt, CA for use as a transportation fuel in 
California. (3.0)

California Dairy Manure (026) Electricity (ELC) ELC026B01660100 -750.81 ELC026B01660101 -752.17 10/11/2023 None Electricity SMUD (S338) New Hope Dairy 
Digester (F00255)

Low-CI electricity from dairy manure 
biogas using a reciprocating engine at 
New Hope Dairy in Galt, CA for use as 
a transportation fuel in California.

2022 AFPR Recert Complete

A033001 Tier 1 3.0

Fuel Producer: KAAPA Ethanol Holdings LLC (4805); 
Facil ity Name: KAPPA Ethanol Ravenna LLC; Midwest 
Corn, Dry Mill; Dry DGS, Corn oil and Syrup;  Natural 
Gas, Grid Electricity; Starch Ethanol produced in 
Ravena, Nebraska; Ethanol transported by rail to 
California. (3.0)

Nebraska Corn (009) Ethanol (ETH) ETH009A03300101 73.79 ETH009A03300102 73.76 11/13/2023 None Ethanol KAAPA Ethanol 
Holdings LLC (4805)

KAPPA Ethanol 
Ravenna LLC

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Ravena, Nebraska; Ethanol transported 
by rail to California.

2022 AFPR Recert Complete

A033002 Tier 1 3.0

Fuel Producer: KAAPA Ethanol Holdings LLC (4805); 
Facil ity Name: KAPPA Ethanol Ravenna LLC; Midwest 
Corn, Dry Mill; Wet DGS, Corn oil and Syrup;  Natural 
Gas, Grid Electricity; Starch Ethanol produced in 
Ravena, Nebraska; Ethanol transported by rail to 
California.  (3.0)

Nebraska Corn (009) Ethanol (ETH) ETH009A03300200 63.46 ETH009A03300201 62.43 11/13/2023 None Ethanol KAAPA Ethanol 
Holdings LLC (4805)

KAPPA Ethanol 
Ravenna LLC

Midwest Corn, Dry Mill; Wet DGS, Corn 
oil and Syrup;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Ravena, Nebraska; Ethanol transported 
by rail to California. 

2022 AFPR Recert Complete

A033003 Tier 1 3.0

Fuel Producer: KAAPA Ethanol Holdings LLC (4805); 
Facil ity Name: KAPPA Ethanol Ravenna LLC; Midwest 
Corn, Dry Mill; Fiber ethanol using Soliton Fiber 
Conversion Process; Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Ravenna, Nebraska; Ethanol 
transported by rail to California.  (3.0)

Nebraska Corn Fiber (012) Ethanol (ETH) ETH012A03300300 25.32 ETH012A03300301 24.72 11/13/2023 None Ethanol - Cellulosic KAAPA Ethanol 
Holdings LLC (4805)

KAPPA Ethanol 
Ravenna LLC

Midwest Corn, Dry Mill; Fiber ethanol 
using Soliton Fiber Conversion 
Process; Natural Gas, Grid Electricity; 
Fiber Ethanol produced in Ravenna, 
Nebraska; Ethanol transported by rail to 
California. 

2022 AFPR Recert Complete

A033201 Tier 1 3.0

Fuel Producer: Usina São Martinho S.A. (3867); Facil ity 
Name: Usina São Martinho S.A. (71100); Ethanol 
produced from Sugarcane Juice and Molassesin Brazil, 
and transported to California by Ocean Tanker. (3.0)

Brazil Sugarcane  (018) Ethanol (ETH) ETH018A03320100 50.99 ETH018A03320101 52.31 10/24/2023 None Ethanol Usina São Martinho S.A. 
(3867)

Usina São Martinho 
S.A. (71100)

Ethanol produced from Sugarcane 
Juice and Molassesin Brazil, and 
transported to California by Ocean 
Tanker.

2022 AFPR Recert Complete

A033301 Tier 1 3.0

Fuel Producer: Usina São Martinho S.A. (3867); Facil ity 
Name: Santa Cruz S/A Açúcar e Álcool (70484); Ethanol 
produced from Sugarcane Juice and Molasses from 
Brazil, and transported to California by Ocean Tanker. 
(3.0)

Brazil Sugarcane  (018) Ethanol (ETH) ETH018A03330100 50.06 ETH018A03330101 50.36 10/25/2023 None Ethanol Usina São Martinho S.A. 
(3867)

Santa Cruz S/A 
Açúcar e Álcool 
(70484)

Ethanol produced from Sugarcane 
Juice and Molasses from Brazil, and 
transported to California by Ocean 
Tanker.

2022 AFPR Recert Complete

A025201 Tier 1 3.0

Fuel Producer: Companhia Alcoolquimica Nacional 
(C1086); Facil ity Name: Companhia Alcoolquimica 
Nacional (F00194); Ethanol from sugarcane juice and 
molasses; produced in NE Brazil, exported to California 
via ocean tanker; with co-product credit for export of 
surplus cogenerated electricity. (3.0)

Brazil Sugarcane  (018) Ethanol (ETH) ETH018A02520100 56.50 ETH018A02520101 58.50 11/13/2023 None Ethanol
Companhia 
Alcoolquimica Nacional 
(C1086)

Companhia 
Alcoolquimica 
Nacional (F00194)

Ethanol from sugarcane juice and 
molasses; produced in NE Brazil, 
exported to California via ocean 
tanker; with co-product credit for export 
of surplus cogenerated electricity.

2022 AFPR Recert Complete

B017201 Tier 2 3.0

Fuel Producer: Aemetis Advanced Fuels Keyes, Inc. 
(3566); Facil ity Name: Aemetis Advanced Fuels Keyes, 
Inc. (70234); Midwest Corn, Dry Mill;  Wet DGS, Corn oil 
and Syrup;  Natural Gas and Dairy Manure Biogas, Grid 
Electricity; Starch Ethanol produced in California;  
Composite CI (3.0)

California Corn (009) Ethanol (ETH) ETH009B01720100 65.68 ETH009B01720101 64.07 11/27/2023 None Ethanol Aemetis Advanced Fuels 
Keyes, Inc. (3566)

Aemetis Advanced 
Fuels Keyes, Inc. 
(70234)

Midwest Corn, Dry Mill;  Wet DGS, 
Corn oil and Syrup;  Natural Gas and 
Dairy Manure Biogas, Grid Electricity; 
Starch Ethanol produced in California;  
Composite CI

2022 AFPR Recert Complete

B017301 Tier 2 3.0

Fuel Producer: DF-AP #1, LLC (C1122); Facil ity Name: 
Big Sky Dairy Digester (F00329); Low-CI Electricity from 
Dairy Manure Biogas using reciprocating engine at Big 
Sky Dairy in Gooding, Idaho for use as transportation fuel 
in California  (3.0)

Idaho Dairy Manure (026) Electricity (ELC) ELC026B01730101 -548.10 ELC026B01730102 -506.69 10/11/2023 None Electricity DF-AP #1, LLC (C1122) Big Sky Dairy Digester 
(F00329)

Low-CI Electricity from Dairy Manure 
Biogas using reciprocating engine at 
Big Sky Dairy in Gooding, Idaho for 
use as transportation fuel in California 

2022 AFPR Recert Complete

A034501 Tier 1 3.0

Fuel Producer: WESTSIDE GAS PRODUCERS, LLC 
(6218); Facil ity Name: WESTSIDE GAS PRODUCERS, 
LLC (71151); Biomethane from Westside Landfil l at 
Three River, Michigan upgrading at Westside Gas 
Producers LLC, pipelined to California for compression 
to CNG. (3.0)

Michigan Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A03450101 53.05 CNG025A03450102 60.00 11/28/2023 None Bio-CNG

WESTSIDE GAS 
PRODUCERS, LLC 
(6218)

WESTSIDE GAS 
PRODUCERS, LLC 
(71151)

Biomethane from Westside Landfil l at 
Three River, Michigan upgrading at 
Westside Gas Producers LLC, pipelined 
to California for compression to CNG.

2022 AFPR Recert Complete

A034801 Tier 1 3.0

Fuel Producer: Delek Renewables, LLC (5998); Facil ity 
Name: Delek Renewables Cleburne Biodiesel Plant 
(81398); U.S Sourced Rendered Animal Fat Oil 
transported by truck to Biodiesel plant in Texas; Natural 
Gas and Grid Eletricity; Biodiesel transported to 
California By Rail (3.0)

Texas Tallow (animal and 
poultry fat) (002) Biodiesel (BIO) BIO002A03480101 31.95 BIO002A03480102 31.97 11/8/2023 None Biodiesel Delek Renewables, LLC 

(5998)

Delek Renewables 
Cleburne Biodiesel 
Plant (81398)

U.S Sourced Rendered Animal Fat Oil
transported by truck to Biodiesel plant 
in Texas; Natural Gas and Grid 
Eletricity; Biodiesel transported to 
California By Rail

2022 AFPR Recert Complete

A036101 Tier 1 3.0

Fuel Producer: POET BIOREFINING - SHELBYVILLE 
(8841); Facil ity Name: Poet Biorefining - Shelbyvil le 
(20621); Midwest Corn, Dry Mill; Dry DGS, Corn oil and 
Syrup;  Natural Gas, Grid Electricity; Starch Ethanol 
produced in Shelbyvil le, IN;  Ethanol transported by rail 
to California. (3.0)

Indiana Corn (009) Ethanol (ETH) ETH009A03610100 70.52 ETH009A03610101 69.86 11/27/2023 None Ethanol POET BIOREFINING - 
SHELBYVILLE (8841)

Poet Biorefining - 
Shelbyvil le (20621)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Shelbyvil le, IN;  Ethanol transported by 
rail to California.

2022 AFPR Recert Complete

A036102 Tier 1 3.0

Fuel Producer: POET BIOREFINING - SHELBYVILLE 
(8841); Facil ity Name: Poet Biorefining - Shelbyvil le 
(20621); Midwest Corn, Dry Mill; Dry DGS, Corn oil and 
Syrup;  Natural Gas, Grid Electricity; Starch Ethanol 
produced in Shelbyvil le, IN;  Ethanol transported by rail 
to California. (3.0)

Indiana Corn (009) Ethanol (ETH) ETH009A03610200 63.38 ETH009A03610201 62.96 11/27/2023 None Ethanol POET BIOREFINING - 
SHELBYVILLE (8841)

Poet Biorefining - 
Shelbyvil le (20621)

Midwest Corn, Dry Mill; Dry DGS, Corn 
oil and Syrup;  Natural Gas, Grid 
Electricity; Starch Ethanol produced in 
Shelbyvil le, IN;  Ethanol transported by 
rail to California.

2022 AFPR Recert Complete

A036103 Tier 1 3.0

Fuel Producer: POET BIOREFINING - SHELBYVILLE 
(8841); Facil ity Name: Poet Biorefining - Shelbyvil le 
(20621); Midwest Corn, Dry Mill;  Fiber ethanol BPX 
Fiber Conversion Process;  Natural Gas, Grid Electricity; 
Starch Ethanol produced in Shelbyvil le, IN;  Ethanol 
transported by rail to California. (3.0)

Indiana Corn Fiber (012) Ethanol (ETH) ETH012A03610300 23.59 ETH012A03610301 23.24 11/27/2023 None Ethanol POET BIOREFINING - 
SHELBYVILLE (8841)

Poet Biorefining - 
Shelbyvil le (20621)

Midwest Corn, Dry Mill;  Fiber ethanol 
BPX Fiber Conversion Process;  Natural 
Gas, Grid Electricity; Starch Ethanol 
produced in Shelbyvil le, IN;  Ethanol 
transported by rail to California.

2022 AFPR Recert Complete

A036701 Tier 1 3.0

Fuel Producer: SOUTH SHELBY RNG, LLC (1236); 
Facil ity Name: South Shelby RNG, LLC (71241); 
Biomethane from Landfil l at Memphis, TN; upgrading at 
South Shelby RNG, LLC, pipelined to California for 
compression to CNG (3.0)

Tennessee Landfil l Gas (025)
Compressed 
Natural Gas 

(CNG)
CNG025A03670100 49.53 CNG025A03670101 51.45 11/20/2023 None Bio-CNG SOUTH SHELBY RNG, 

LLC (1236)
South Shelby RNG, 
LLC (71241)

Biomethane from Landfil l at Memphis, 
TN; upgrading at South Shelby RNG, 
LLC, pipelined to California for 
compression to CNG

2022 AFPR Recert Complete

A036702 Tier 1 3.0

Fuel Producer: SOUTH SHELBY RNG, LLC (1236); 
Facil ity Name: South Shelby RNG, LLC (71241); 
Biomethane from Landfil l at Memphis, TN, pipelined to 
Clean Energy Boron LNG Plant for l iquefaction to LNG; 
trucked to California LNG stations (3.0)

Tennessee Landfil l Gas (025)
Liquefied 

Natural Gas 
(LNG)

LNG025A03670201 63.18 LNG025A03670202 58.99 11/20/2023 None Bio-LNG SOUTH SHELBY RNG, 
LLC (1236)

South Shelby RNG, 
LLC (71241)

Biomethane from Landfil l at Memphis, 
TN, pipelined to Clean Energy Boron 
LNG Plant for l iquefaction to LNG; 
trucked to California LNG stations

2022 AFPR Recert Complete

A036703 Tier 1 3.0

Fuel Producer: SOUTH SHELBY RNG, LLC (1236); 
Facil ity Name: South Shelby RNG, LLC (71241); 
Biomethane from Landfil l at Memphis, TN, pipelined to 
Clean Energy Boron LNG Plant for l iquefaction to LNG; 
trucked to California CNG stations; regasified, and 
compressed to L-CNG (3.0)

Tennessee Landfil l Gas (025)

Liquefied 
Compressed 
Natural Gas 

(LCN)

LCN025A03670301 66.26 LCN025A03670302 62.07 11/20/2023 None Bio-CNG SOUTH SHELBY RNG, 
LLC (1236)

South Shelby RNG, 
LLC (71241)

Biomethane from Landfil l at Memphis, 
TN, pipelined to Clean Energy Boron 
LNG Plant for l iquefaction to LNG; 
trucked to California CNG stations; 
regasified, and compressed to L-CNG

2022 AFPR Recert Complete

B018501 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas West Visalia LLC (F00337); 
Renewable Natural Gas (RNG) from Dairy Manure of 
ABEC #8 LLC dba S&S Dairy Biogas and upgraded at 
CalBioGas West in Tulare, CA; RNG pipelined to 
California for transportation use  (3.0)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B01850101 -294.20 CNG026B01850102 -271.24 11/14/2023 None Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas West 
Visalia LLC (F00337)

Renewable Natural Gas (RNG) from 
Dairy Manure of ABEC #8 LLC dba 
S&S Dairy Biogas and upgraded at 
CalBioGas West in Tulare, CA; RNG 
pipelined to California for 
transportation use 

2022 AFPR Recert Complete

B018502 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas West Visalia LLC (F00337); 
Renewable Natural Gas (RNG) from Dairy Manure of 
ABEC #9 LLC dba Moonlight Dairy Biogas and 
upgraded at CalBioGas West in Tulare, CA; RNG 
pipelined to California for transportation use  (3.0)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B01850201 -366.51 CNG026B01850202 -282.99 11/14/2023 None Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas West 
Visalia LLC (F00337)

Renewable Natural Gas (RNG) from 
Dairy Manure of ABEC #9 LLC dba 
Moonlight Dairy Biogas and upgraded 
at CalBioGas West in Tulare, CA; RNG 
pipelined to California for 
transportation use 

2022 AFPR Recert Complete

B018503 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas West Visalia LLC (F00337); 
Renewable Natural Gas (RNG) from Dairy Manure of 
ABEC #15 LLC dba Hamstra Dairy Biogas and upgraded 
at CalBioGas West in Tulare, CA; RNG pipelined to 
California for transportation use  (3.0)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B01850300 -382.11 CNG026B01850301 -401.96 11/14/2023 None Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas West 
Visalia LLC (F00337)

Renewable Natural Gas (RNG) from 
Dairy Manure of ABEC #15 LLC dba 
Hamstra Dairy Biogas and upgraded at 
CalBioGas West in Tulare, CA; RNG 
pipelined to California for 
transportation use 

2022 AFPR Recert Complete

B018701 Tier 2 3.0

Fuel Producer: Dry Creek RNG LLC (C1098); Facil ity 
Name: Dry Creek RNG Project (F00342); Biogas from 
Dairy Manure at Dry Creek Dairy and Southside Dairy in 
Hansen, Idaho; Upgraded biomethane pipelined to 
California for transportation use  (3.0)

Idaho Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B01870101 -421.53 CNG026B01870102 -421.46 10/30/2023 None Bio-CNG Dry Creek RNG LLC 

(C1098)
Dry Creek RNG Project 
(F00342)

Biogas from Dairy Manure at Dry Creek 
Dairy and Southside Dairy in Hansen, 
Idaho; Upgraded biomethane 
pipelined to California for 
transportation use 

2022 AFPR Recert Complete

A037801 Tier 1 3.0

Fuel Producer: White Energy, Inc. (4745); Facil ity Name: 
Plainview BioEnergy, LLC (White Energy) (70039); 
Midwest Corn, Dry Mill; Natural Gas, Grid Electricity; 
Corn and Sorghum Fiber Ethanol produced in Plainview, 
Texas via Edeniq Process; Ethanol transported by rail to 
California (3.0)

Texas Corn Fiber (012) Ethanol (ETH) ETH012A03780100 25.36 ETH012A03780101 24.89 11/27/2023 None Ethanol - Cellulosic White Energy, Inc. 
(4745)

Plainview BioEnergy, 
LLC (White Energy) 
(70039)

Midwest Corn, Dry Mill; Natural Gas, 
Grid Electricity; Corn and Sorghum 
Fiber Ethanol produced in Plainview, 
Texas via Edeniq Process; Ethanol 
transported by rail to California

2022 AFPR Recert Complete

A037802 Tier 1 3.0

Fuel Producer: White Energy, Inc. (4745); Facil ity Name: 
Plainview BioEnergy, LLC (White Energy) (70039); 
Midwest Corn, Dry Mill, Wet DGS; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Plainview, Texas; 
Ethanol transported by rail to California (3.0)

Texas Corn (009) Ethanol (ETH) ETH009A03780200 66.38 ETH009A03780201 65.58 11/27/2023 None Ethanol White Energy, Inc. 
(4745)

Plainview BioEnergy, 
LLC (White Energy) 
(70039)

Midwest Corn, Dry Mill, Wet DGS; 
Natural Gas, Grid Electricity; Starch 
Ethanol produced in Plainview, Texas; 
Ethanol transported by rail to 
California

2022 AFPR Recert Complete

A037803 Tier 1 3.0

Fuel Producer: White Energy, Inc. (4745); Facil ity Name: 
Plainview BioEnergy, LLC (White Energy) (70039); Local 
Sorghum, Dry Mill, Wet DGS; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Plainview, Texas; 
Ethanol transported by rail to California (3.0)

Texas Grain Sorghum (010) Ethanol (ETH) ETH010A03780301 66.40 ETH010A03780302 66.40 11/27/2023 None Ethanol White Energy, Inc. 
(4745)

Plainview BioEnergy, 
LLC (White Energy) 
(70039)

Local Sorghum, Dry Mill, Wet DGS; 
Natural Gas, Grid Electricity; Starch 
Ethanol produced in Plainview, Texas; 
Ethanol transported by rail to 
California

2022 AFPR Recert Complete

A037804 Tier 1 3.0

Fuel Producer: White Energy, Inc. (4745); Facil ity Name: 
Plainview BioEnergy, LLC (White Energy) (70039); 
Midwest Corn, Dry Mill, Dry DGS; Natural Gas, Grid 
Electricity; Starch Ethanol produced in Plainview, Texas; 
Ethanol transported by rail to California (3.0)

Texas Corn (009) Ethanol (ETH) ETH009A03780400 73.91 ETH009A03780401 73.91 11/27/2023 None Ethanol White Energy, Inc. 
(4745)

Plainview BioEnergy, 
LLC (White Energy) 
(70039)

Midwest Corn, Dry Mill, Dry DGS; 
Natural Gas, Grid Electricity; Starch 
Ethanol produced in Plainview, Texas; 
Ethanol transported by rail to 
California

2022 AFPR Recert Complete

A037805 Tier 1 3.0

Fuel Producer: White Energy, Inc. (4745); Facil ity Name: 
Plainview BioEnergy, LLC (70039); Local Sorghum, Dry 
Mill, Dry DGS; Natural Gas, Grid Electricity; Starch 
Ethanol produced in Plainview, Texas; Ethanol 
transported by rail to California (3.0)

Texas Grain Sorghum (010) Ethanol (ETH) ETH010A03780502 74.69 ETH010A03780503 74.69 11/27/2023 None Ethanol White Energy, Inc. 
(4745)

Plainview BioEnergy, 
LLC (70039)

Local Sorghum, Dry Mill, Dry DGS; 
Natural Gas, Grid Electricity; Starch 
Ethanol produced in Plainview, Texas; 
Ethanol transported by rail to 
California

2022 AFPR Recert Complete

A037901 Tier 1 3.0

Fuel Producer: White Energy, Inc. (4745); Facil ity Name: 
WE Hereford, LLC (70037); Midwest Corn, Dry Mill;  Fiber 
ethanol; Natural Gas, Grid Electricity; Fiber Ethanol 
produced in Hereford, Texas; Ethanol transported by rail 
to California (3.0)

Texas Corn Fiber (012) Ethanol (ETH) ETH012A03790100 23.13 ETH012A03790101 23.13 11/27/2023 None Ethanol - Cellulosic White Energy, Inc. 
(4745)

WE Hereford, LLC 
(70037)

Midwest Corn, Dry Mill;  Fiber ethanol; 
Natural Gas, Grid Electricity; Fiber 
Ethanol produced in Hereford, Texas; 
Ethanol transported by rail to 
California

2022 AFPR Recert Complete

A037902 Tier 1 3.0

Fuel Producer: White Energy, Inc. (4745); Facil ity Name: 
WE Hereford, LLC (70037); Midwest Corn, Dry Mill, Wet 
DGS; Natural Gas, Grid Electricity; Starch Ethanol 
produced in Hereford, Texas; Ethanol transported by rail 
to California. (3.0)

Texas Corn (009) Ethanol (ETH) ETH009A03790200 63.93 ETH009A03790201 63.93 11/27/2023 None Ethanol White Energy, Inc. 
(4745)

WE Hereford, LLC 
(70037)

Midwest Corn, Dry Mill, Wet DGS; 
Natural Gas, Grid Electricity; Starch 
Ethanol produced in Hereford, Texas; 
Ethanol transported by rail to 
California.

2022 AFPR Recert Complete

A037903 Tier 1 3.0

Fuel Producer: White Energy, Inc. (4745); Facil ity Name: 
WE Hereford, LLC (70037); Local Sorghum, Dry Mill, Wet 
DGS; Natural Gas, Grid Electricity; Starch Ethanol 
produced in Hereford, Texas; Ethanol transported by rail 
to California. (3.0)

Texas Grain Sorghum (010) Ethanol (ETH) ETH010A03790301 65.92 ETH010A03790302 65.92 11/27/2023 None Ethanol White Energy, Inc. 
(4745)

WE Hereford, LLC 
(70037)

Local Sorghum, Dry Mill, Wet DGS; 
Natural Gas, Grid Electricity; Starch 
Ethanol produced in Hereford, Texas; 
Ethanol transported by rail to 
California.

2022 AFPR Recert Complete

B018901 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable naphtha 
produced from disti l led corn oil; natural gas, grid 
electricity and hydrogen; renewable naphtha produced 
in Louisiana and transported to California by ocean 
tanker (3.0)

Louisiana Disti l lers' Corn Oil  
(003)

Renewable 
Naphtha (RNT) RNT003B01890100 33.00 RNT003B01890102 33.00 12/4/2023 None Renewable Naphtha REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable naphtha produced from 
disti l led corn oil; natural gas, grid 
electricity and hydrogen; renewable 
naphtha produced in Louisiana and 
transported to California by ocean 
tanker

2022 AFPR Recert Complete

B018902 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable naphtha 
produced from North America sourced animal fat 
(tallow); natural gas, grid electricity and hydrogen; 
renewable naphtha produced in Louisiana and 
transported to California by ocean tanker (3.0)

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Naphtha (RNT) RNT002B01890200 37.50 RNT002B01890202 37.50 12/4/2023 None Renewable Naphtha REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable naphtha produced from 
North America sourced animal fat 
(tallow); natural gas, grid electricity 
and hydrogen; renewable naphtha 
produced in Louisiana and transported 
to California by ocean tanker

2022 AFPR Recert Complete

B018903 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable naphtha 
produced from North America sourced used cooking oil; 
natural gas, grid electricity and hydrogen; renewable 
naphtha produced in Louisiana and transported to 
California by ocean tanker (3.0)

Louisiana
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Naphtha (RNT) RNT002B01890300 26.00 RNT002B01890302 26.00 12/4/2023 None Renewable Naphtha REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable naphtha produced from 
North America sourced used cooking 
oil; natural gas, grid electricity and 
hydrogen; renewable naphtha 
produced in Louisiana and transported 
to California by ocean tanker

2022 AFPR Recert Complete

B018904 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable naphtha 
produced from US sourced non-rendered used cooking 
oil; natural gas, grid electricity and hydrogen; renewable 
naphtha produced in Louisiana and transported to 
California by ocean tanker (3.0)

Louisiana
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Naphtha (RNT) RNT001B01890400 20.50 RNT001B01890402 20.50 12/4/2023 None Renewable Naphtha REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable naphtha produced from US 
sourced non-rendered used cooking oil; 
natural gas, grid electricity and 
hydrogen; renewable naphtha 
produced in Louisiana and transported 
to California by ocean tanker

2022 AFPR Recert Complete

B018905 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable naphtha 
produced from South American sourced used cooking 
oil; natural gas, grid electricity and hydrogen; renewable 
naphtha produced in Louisiana and transported to 
California by ocean tanker (3.0)

Louisiana
Used Cooking 

Oil/Waste Oil (UCO) 
(001)

Renewable 
Naphtha (RNT) RNT001B01890500 26.50 RNT001B01890502 26.50 12/4/2023 None Renewable Naphtha REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable naphtha produced from 
South American sourced used cooking 
oil; natural gas, grid electricity and 
hydrogen; renewable naphtha 
produced in Louisiana and transported 
to California by ocean tanker

2022 AFPR Recert Complete

B018906 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable naphtha 
produced from South America sourced animal fat 
(tallow); natural gas, grid electricity and hydrogen; 
renewable naphtha produced in Louisiana and 
transported to California by ocean tanker (3.0)

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Naphtha (RNT) RNT002B01890600 38.50 RNT002B01890602 38.50 12/4/2023 None Renewable Naphtha REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable naphtha produced from 
South America sourced animal fat 
(tallow); natural gas, grid electricity 
and hydrogen; renewable naphtha 
produced in Louisiana and transported 
to California by ocean tanker

2022 AFPR Recert Complete

B018907 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable naphtha 
produced from Asia Pacific sourced animal fat (tallow); 
natural gas, grid electricity and hydrogen; renewable 
naphtha produced in Louisiana and transported to 
California by ocean tanker (3.0)

Louisiana Tallow (animal and 
poultry fat) (002)

Renewable 
Naphtha (RNT) RNT002B01890700 43.50 RNT002B01890702 43.50 12/4/2023 None Renewable Naphtha REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable naphtha produced from 
Asia Pacific sourced animal fat 
(tallow); natural gas, grid electricity 
and hydrogen; renewable naphtha 
produced in Louisiana and transported 
to California by ocean tanker

2022 AFPR Recert Complete

B018910 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable propane 
produced from disti l led corn oil; natural gas, grid 
electricity and hydrogen; renewable propane produced 
in Louisiana and transported to California by ocean 
tanker (3.0)

Louisiana Other Organic Waste 
(029) Propane (LPG) LPG029B01891000 33.00 LPG029B01891002 33.00 12/4/2023 None Propane REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable propane produced from 
disti l led corn oil; natural gas, grid 
electricity and hydrogen; renewable 
propane produced in Louisiana and 
transported to California by ocean 
tanker

2022 AFPR Recert Complete

B018911 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable propane 
produced from North America sourced used cooking oil; 
natural gas, grid electricity and hydrogen; renewable 
propane produced in Louisiana and transported to 
California by ocean tanker (3.0)

Louisiana Other Organic Waste 
(029) Propane (LPG) LPG029B01891100 26.00 LPG029B01891102 26.00 12/4/2023 None Propane REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable propane produced from 
North America sourced used cooking 
oil; natural gas, grid electricity and 
hydrogen; renewable propane 
produced in Louisiana and transported 
to California by ocean tanker

2022 AFPR Recert Complete

B018912 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable propane 
produced from US sourced non-rendered used cooking 
oil; natural gas, grid electricity and hydrogen; renewable 
propane produced in Louisiana and transported to 
California by ocean tanker (3.0)

Louisiana Other Organic Waste 
(029) Propane (LPG) LPG029B01891200 20.50 LPG029B01891202 20.50 12/4/2023 None Propane REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable propane produced from US 
sourced non-rendered used cooking oil; 
natural gas, grid electricity and 
hydrogen; renewable propane 
produced in Louisiana and transported 
to California by ocean tanker

2022 AFPR Recert Complete

B018913 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable propane 
produced from South American sourced used cooking 
oil; natural gas, grid electricity and hydrogen; renewable 
propane produced in Louisiana and transported to 
California by ocean tanker (3.0)

Louisiana Other Organic Waste 
(029) Propane (LPG) LPG029B01891300 26.50 LPG029B01891302 26.50 12/4/2023 None Propane REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable propane produced from 
South American sourced used cooking 
oil; natural gas, grid electricity and 
hydrogen; renewable propane 
produced in Louisiana and transported 
to California by ocean tanker

2022 AFPR Recert Complete

B018914 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable propane 
produced from North America sourced animal fat 
(tallow); natural gas, grid electricity and hydrogen; 
renewable propane produced in Louisiana and 
transported to California by ocean tanker (3.0)

Louisiana Other Organic Waste 
(029) Propane (LPG) LPG029B01891400 37.50 LPG029B01891402 37.50 12/4/2023 None Propane REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable propane produced from 
North America sourced animal fat 
(tallow); natural gas, grid electricity 
and hydrogen; renewable propane 
produced in Louisiana and transported 
to California by ocean tanker

2022 AFPR Recert Complete

B018915 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable propane 
produced from South America sourced animal fat 
(tallow); natural gas, grid electricity and hydrogen; 
renewable propane produced in Louisiana and 
transported to California by ocean tanker (3.0)

Louisiana Other Organic Waste 
(029) Propane (LPG) LPG029B01891500 38.50 LPG029B01891502 38.50 12/4/2023 None Propane REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable propane produced from 
South America sourced animal fat 
(tallow); natural gas, grid electricity 
and hydrogen; renewable propane 
produced in Louisiana and transported 
to California by ocean tanker

2022 AFPR Recert Complete

B018916 Tier 2 3.0

Fuel Producer: REG Geismar, LLC (6268); Facil ity 
Name: REG Geismar, LLC (80180); Renewable propane 
produced from Asia Pacific sourced animal fat (tallow); 
natural gas, grid electricity and hydrogen; renewable 
propane produced in Louisiana and transported to 
California by ocean tanker (3.0)

Louisiana Other Organic Waste 
(029) Propane (LPG) LPG029B01891600 43.50 LPG029B01891602 43.50 12/4/2023 None Propane REG Geismar, LLC 

(6268)
REG Geismar, LLC 
(80180)

Renewable propane produced from 
Asia Pacific sourced animal fat 
(tallow); natural gas, grid electricity 
and hydrogen; renewable propane 
produced in Louisiana and transported 
to California by ocean tanker

2022 AFPR Recert Complete

B019701 Tier 2 3.0

Fuel Producer: Generate Indiana RNG Holdings, LLC 
(9889); Facil ity Name: Generate Jasper Upgrader, LLC 
(71002); Renewable Natural Gas (RNG) from Dairy 
Manure of Bos Dairy, Fair Oaks, Indiana;  delivered via  
pipeline to Bakersfield, California  (3.0)

Indiana Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B01970100 -177.03 CNG026B01970101 -208.60 10/30/2023 None Bio-CNG Generate Indiana RNG 

Holdings, LLC (9889)

Generate Jasper 
Upgrader, LLC 
(71002)

Renewable Natural Gas (RNG) from 
Dairy Manure of Bos Dairy, Fair Oaks, 
Indiana;  delivered via  pipeline to 
Bakersfield, California 

2022 AFPR Recert Complete

B019702 Tier 2 3.0

Fuel Producer: Generate Indiana RNG Holdings, LLC 
(9889); Facil ity Name: Generate Jasper Upgrader, LLC 
(71002); Renewable Natural Gas (RNG) from Dairy 
Manure of Herrema Dairy, Fair Oaks, Indiana; delivered 
via  pipeline to Bakersfield, California (3.0)

Indiana Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B01970200 -156.78 CNG026B01970201 -149.41 10/30/2023 None Bio-CNG Generate Indiana RNG 

Holdings, LLC (9889)

Generate Jasper 
Upgrader, LLC 
(71002)

Renewable Natural Gas (RNG) from 
Dairy Manure of Herrema Dairy, Fair 
Oaks, Indiana; delivered via  pipeline 
to Bakersfield, California

2022 AFPR Recert Complete

B019703 Tier 2 3.0

Fuel Producer: Generate Indiana RNG Holdings, LLC 
(9889); Facil ity Name: Generate Jasper Upgrader, LLC 
(71002); Renewable Natural Gas (RNG) from Dairy 
Manure of Windy Ridge Dairy, Fair Oaks, Indiana;  
delivered via  pipeline to Bakersfield, California (3.0)

Indiana Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B01970300 -295.26 CNG026B01970301 -332.22 10/30/2023 None Bio-CNG Generate Indiana RNG 

Holdings, LLC (9889)

Generate Jasper 
Upgrader, LLC 
(71002)

Renewable Natural Gas (RNG) from 
Dairy Manure of Windy Ridge Dairy, 
Fair Oaks, Indiana;  delivered via  
pipeline to Bakersfield, California

2022 AFPR Recert Complete

A038501 Tier 1 3.0

Fuel Producer: Los Angeles County Sanitation District 
(L375); Facil ity Name: Biogas Conditioning System 
Facil ity (F00308); Biomethane produced from the 
mesophilic anaerobic digestion of wastewater sludge; 
grid electricity; finished fuel is compressed and 
dispensed as CNG transportation fuel onsite. (3.0)

California Wastewater Sludge 
(030)

Compressed 
Natural Gas 

(CNG)
CNG030A03850100 19.28 CNG030A03850101 19.28 10/30/2023 None Bio-CNG Los Angeles County 

Sanitation District (L375)

Biogas Conditioning 
System Facil ity 
(F00308)

Biomethane produced from the 
mesophilic anaerobic digestion of 
wastewater sludge; grid electricity; 
finished fuel is compressed and 
dispensed as CNG transportation fuel 
onsite.

2022 AFPR Recert Complete

B019801 Tier 2 3.0

Fuel Producer: California Bioenergy LLC (B194); Facil ity 
Name: CalBioGas Kern LLC (F00336); Biogas from Dairy 
Manure at ABEC# 5 LLC dba Trilogy Dairy Biogas in 
Bakersfield, CA; upgraded biomethane pipelined to 
California for transportation use  (3.0)

California Dairy Manure (026)
Compressed 
Natural Gas 

(CNG)
CNG026B01980101 -294.40 CNG026B01980102 -343.44 11/14/2023 None Bio-CNG California Bioenergy 

LLC (B194)
CalBioGas Kern LLC 
(F00336)

Biogas from Dairy Manure at ABEC# 5 
LLC dba Trilogy Dairy Biogas in 
Bakersfield, CA; upgraded biomethane 
pipelined to California for 
transportation use 

2022 AFPR Recert Complete





 

ATTACHMENT 53 
Low Carbon Fuel Standard Tier 2 Pathway Application No. B0348, Shell Energy (certified Sep. 
29, 2022), 
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0348_c
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v.08262021

Low Carbon Fuel Standard 
Tier 2 Pathway Application 

Shell Energy, North America (6154) 

Air Products and Chemicals – SMR Wilmington 
(F00384) 

Application No. B0348 

Deemed Complete Date: 6/30/2022  
Posted for Comment Date: 7/11/2022 

CI Certified Date: 9/29/2022 
CI Start Date: 4/1/2022 



Contents of Application Package 

1. CARB Staff Summary

2. Lifecycle Analysis Report

3. CA-GREET 3.0 Model Inputs

4. Air Permit (Not Applicable)

5. Following Supporting Documents Contain Confidential Business Information:

a. Attestation Letter

b. Hydrogen Invoices
(i). Hydrogen Delivery
(ii). Hydrogen Sales (Liquid Stations Only)

c. Book and Claim Contracts for Environmental Attributes of Sourced
Biomethane.

d. Other Contracts with Fuel Producers, and Distributors.

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0348_summary.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0348_summary.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0348_report.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0348_report.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0348_greet.pdf
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Low Carbon Fuel Standard Tier 2 Pathway Application No. B0349, Shell Energy (certified Sep. 
29, 2022), 
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0349_c
over.pdf.  

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0349_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0349_cover.pdf


v.08262021

Low Carbon Fuel Standard 
Tier 2 Pathway Application 

Shell Energy, N.A. (6154) 

Air Products and Chemicals     
Carson Hydrogen Plant (F00059) 

Application No. B0349 

Deemed Complete Date: 6/30/2022  
Posted for Comment Date: 9/2/2022 

CI Certified Date: 9/29/2022 
CI Start Date: 4/1/2022 



Content of Application Package 

1. CARB Staff Summary

2. Lifecycle Analysis Report (Redacted)

3. CA-GREET 3.0 Model Inputs (Redacted)

4. Air Permit

5. Following Supporting Documents Contain Confidential Business Information:

a. Attestation Letter

b. Renewable Fuel Standard (RFS) Third Party Engineering Review Report (Not
Provided).

c. Book and Claim Accounting Contract for Renewable Biomethane -
Environmental Attributes (supplemental document)

d. Hydrogen Sales Invoices
i. From Air Products & Chemicals
ii. Torrance Station NREL Reports

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0349_summary.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0349_report.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0349_greet.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0349_permit1.pdf


 

ATTACHMENT 55 
Low Carbon Fuel Standard Tier 2 Pathway Application No. B0520, Phillips 66 Rodeo (certified 
Dec. 26, 2023), 
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0520_c
over.pdf. 

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0520_cover.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0520_cover.pdf


v.10182023

Low Carbon Fuel Standard 
Tier 2 Pathway Application 

Phillips 66 Company (4528) 

Phillips 66 Rodeo (82191) 

Application No. B0520 

Deemed Complete Date: 9/12/2023  
Posted for Comment Date: 11/29/2023 

CI Certified Date: 12/26/2023 
CI Start Date: 7/1/2023 



Content of Application Package 

1. CARB Staff Summary

2. Lifecycle Analysis Report

3. CA-GREET 3.0 Model Inputs

4. Air Permit

5. Attachment A- Farming and Soybean Crushing Analysis

6. Attachment B- Land Use Change Analysis

7. Following Supporting Documents Contain Confidential Business Information:

a. Attestation Letter

b. Others (supplemental documents) for heating values, moisture content and
transport distance/mode.

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0520_summary.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0520_report.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0520_greet.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0520_permits.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0520_attachment_a.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0520_attachment_b.pdf
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The continued expansion of renewable diesel capacity over the next few years remains dependent on 
policy and market conditions.  As shown in a previous article, recent growth in production capacity has 
been dramatic (farmdoc daily, March 8, 2023), with capacity in just the last two years expanding by 1.8 
billion gallons.  It is important to understand how much longer the boom in renewable production capacity 
will last and how much more capacity might be added.  Numerous announcements about new renewable 
diesel plants have been made in the press, and based purely on this information, it appears that the 
renewable diesel boom is far from over.  In this article, we provide an overview of potential renewable 
diesel production capacity for 2023 through 2025 and beyond.  Our analysis is based on a review of 
capacity that can be projected with reasonable confidence and that which cannot.  This is the fifth in a 
series of farmdoc daily articles on the renewable diesel boom (see the complete list of articles here).   

Analysis 

In our previous article (farmdoc daily, March 8, 2023), we presented data from the Economic Information 
Agency (EIA) of the Department of Energy on renewable diesel production capacity in the U.S. for 2010 
through 2022 (Troderman and Shi, 2023).  Staff from the EIA generously shared the data with us, and it is 
reproduced again in Figure 1.  The data in the figure prior to 2023 represent the nameplate capacity of all 
renewable diesel production facilities in the U.S. at the end of the calendar year and are collected from 
several sources.  First, the EIA conducted annual surveys of nameplate production capacity as of January 
2021 and 2022.  Second, this data was supplemented by company announcements and trade press 
reports.  Note that “nameplate” capacity is the maximum output that a renewable diesel plant can produce. 

http://farmdocdaily.illinois.edu/citationguide.html
http://www.cio.illinois.edu/policies/copyright/
https://scotthirwin.com/
https://www.ers.usda.gov/authors/ers-staff-directory/todd-hubbs/
https://farmdocdaily.illinois.edu/2023/03/overview-of-the-production-capacity-of-u-s-renewable-diesel-plants-for-2023-and-beyond.html
https://farmdocdaily.illinois.edu/2023/03/overview-of-the-production-capacity-of-u-s-renewable-diesel-plants-for-2023-and-beyond.html
https://farmdocdaily.illinois.edu/2023/03/overview-of-the-production-capacity-of-u-s-renewable-diesel-plants-for-2023-and-beyond.html
https://farmdocdaily.illinois.edu/2023/03/overview-of-the-production-capacity-of-u-s-renewable-diesel-plants-for-2023-and-beyond.html
https://farmdocdaily.illinois.edu/2023/03/overview-of-the-production-capacity-of-u-s-renewable-diesel-plants-through-december-2022.html
https://farmdocdaily.illinois.edu/category/areas/other/renewable-diesel-boom
https://farmdocdaily.illinois.edu/2023/03/overview-of-the-production-capacity-of-u-s-renewable-diesel-plants-through-december-2022.html
https://www.eia.gov/biofuels/renewable/capacity/
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The blue bars in Figure 1 represent the EIA production capacity for 2010-2022, and for perspective, the 
2022 capacity is plotted as the first component of the bars for 2023-2025 and later.  The original EIA 
article (Troderman and Shi, 2023) also included capacity projections for 2023-2025, and we were 
provided the annual  totals for these out years.  EIA’s projections included renewable diesel projects that 
they could confirm over the period in question with an expectation of all plants coming online as 
scheduled. The projected renewable diesel capacity shown by EIA indicates the potential for 5.9 billion 
gallons of capacity by the end of the 2025.   

We developed our own estimates of renewable diesel capacity for 2023-2025 and later based on data 
collected from Render and Biodiesel magazines along with other industry sources.  This allows us to 
make an independent calculation of potential plant capacity that can be compared to the EIA’s forecast 
during the 2023-2025 period.  Uncertainty on possible capacity moving forward is intrinsic to this exercise. 
Delays and cancellations of plant operations will occur as has been seen during the recent build-out in 
renewable diesel capacity.  Projected plant capacity put forth in this exercise should therefore be taken 
with some caution.  Several projects at various stages of development that are not included in our list may 
come to fruition as well. 

The increments to renewable diesel production capacity shown in Figure 1 for 2023-2025 and later are 
based on our survey of available data.  The red bar shows renewable diesel production capacity 
increasing by 1.44 billion gallons in 2023.  Our calculation of plant capacity in 2023 confirms EIA’s 
projection. Table 1 provides the locations and nameplate capacities of the individual plants projected to 
begin operation in 2023.  A total of six new renewable diesel plants involving conversions of prior oil 
refining operations are due to come online in 2023, with a total capacity of 876 million gallons per year.  
Additionally, three plant expansions are due to come into operation in 2023 adding another 565 million 
gallons per year of capacity.  The scale of the new projects is large with seven of them exceeding 100 
million gallons per year of capacity and four in excess of 200 million gallons per year. 

https://rendermagazine.com/past-issues/
https://biodieselmagazine.com/issues/archives/
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Figure 1 shows that capacity increases incrementally again in 2024 (green bar) by 1.45 billion gallons and 
expands further in 2025 (magenta bar) by 446 million gallons.  Our calculations for 2024 show a similar 
total to the EIA data.  Table 1 presents the four plants with a total of 1.45 billion gallons per year of 
capacity that are due to come online in 2024.  It is interesting to note that the total capacity of the four 
new plants in 2024 matches the entire capacity projected to begin operation in 2023.  In particular, the 
Philipps 66 plant in Rodeo, California and the Marathon operation in Martinez, California are massive in 
scale, with production capacity at 680 and 480 million gallons per year, respectively.   

When we analyze announcements for 2025 and later, the prospects for capacity growth become murkier.  
EIA shows an additional 424 million gallons of capacity for 2025 that they can confirm.  Our analysis 
estimates a slightly higher capacity total of 446 million gallons, but there are numerous announced 
renewable diesel plants with uncertain start dates.  Table 1 shows capacity in 2025 with confirmed start 
dates and a projected capacity with all the plants announced without confirmation.  Using what we 

Company City State

Annual Nameplate Capacity 

(million gallons) Year Type

Marathon Martinez  CA 260 2023 Expansion

REG Geismer  LA 250 2023 Expansion

Global Clean Energy Bakersfield  CA 210 2023 Conversion

Vertex Royal Dutch Shell Mobile AL 200 2023 Conversion

PBF Chalmette  LA 150 2023 Conversion

Kern Energy Bakersfield  CA 150 2023 Conversion

Chevron El Segundo CA 122 2023 Conversion

BP Cherry Point Blaine WA 55 2023 Expansion

Camber Energy Reno  NV 44 2023 Conversion

P66 Rodeo  CA 680 2024 Conversion

Marathon Martinez  CA 480 2024 Expansion

Grön Fuels LLC Baton Rouge  LA 215 2024 Greenfield

Love's Hastings  NE 80 2024 Conversion

World Energy, AltAir Paramount  CA 290 2025 Expansion

World Energy Houston TX 125 2025 Conversion

Fulcrum Bioenergy Gary IN 31 2025 Greenfield

Next Renewable Port Westward  OR 575 Unknown Greenfield

Greentech Material Baton Rouge  LA 336 Unknown NA

PBF Chalmette  LA 156 Unknown NA

CVR Energy Coffeyville KS 150 Unknown Conversion

Emerald Plaquemire  LA 100 Unknown Greenfield

Aemetis Riverbank   CA 90 Unknown NA

ReadiFuels Iowa Sioux Center IA 36 Unknown NA

Strategic Biofuels Caldwell Parish LA 29 Unknown NA

Table 1. Projected Expansion of Renewable Diesel Nameplate Production Capacity in 

the U.S., 2023 and Later

Sources: EIA, Render and Biodiesel  Magazines, and other industry sources.  NA denotes not available. 



4 farmdoc daily  March 29, 2023 

classify as confirmed, projected total renewable diesel production capacity reaches 6.0 billion gallons per 
year at the end of 2025.   

The orange bar in Figure 1 represents announced renewable diesel projects that have no confirmed start 
date.  The less certain nature of these projects is evident in the fact that we could not determine whether 
a majority were conversions or greenfield projects.  Having said that, total potential capacity of these 
projects is large at 1.5 billion gallons.  If these projects are included in the total for the industry, renewable 
diesel production capacity could balloon to 7.4 billion gallons sometime after 2025.  While the potential for 
these announced projects and the timing of completion remains uncertain, they have been announced 
and we believe should be considered in the analysis.    

It is notable that the majority of the renewable diesel plants listed in Table 1 are conversions of existing 
petroleum refineries or expansions of existing renewable diesel operations.  Only four plants are 
completely new, or “greenfield,” facilities.  Many of the largest capacity changes occur through expansion 
of existing plants. This occurs because of the economies of scale associated with renewable diesel 
production.  Of the remaining plants, over half of the known plant types are refinery conversions to stand-
alone renewable diesel facilities.  Stand-alone plants tend to be preferred because of issues surrounding 
the co-processing of renewable diesel with petroleum products (Kotrba, 2018).  For example, there have 
been concerns about measuring fossil vs. biogenic carbon streams when assessing the carbon intensity 
of renewable diesel co-processed with petroleum products (Brown, 2020).  In addition, co-processed 
renewable diesel has not been eligible for the $1 per gallon blenders tax credit since 2009 (Kotrba, 2019). 

We now turn to the location of renewable diesel plants in the U.S.  Figure 2 shows the locations of 
existing plants as of 2022 and projected plants for 2023-2025 and later.  The same color scheme used in 
Figure 1 is used here to distinguish the year new plants are projected to come online.  The new 
production facilities for 2023-2025 and later are spread among 11 states but are concentrated in 
California and Louisiana.  This contrasts with the geographic concentration of FAME biodiesel plants in 
the eastern half of the country (farmdoc daily, February 22, 2023), but matches the previous pattern we 
showed in renewable diesel plant construction.  The reasons stated in the previous article discussing 
plant distribution hold in this case as well (farmdoc daily, March 8, 2023).  Briefly, the California Low 
Carbon Fuel Standard (LCFS) incentivizes consumption of renewable diesel because it receives a 
relatively low carbon intensity (CI) score in terms of greenhouse gas reduction.  Additional incentives are 
provided by similar programs in Oregon and Washington.  Second, since renewable diesel plants use 
petroleum refining technology, the plants tend to be located within existing petroleum refining complexes 
or in areas with abundant petroleum refining to ensure access to the necessary technical expertise and 
equipment for large-scale hydrotreating (Brown, 2020).  Third, renewable diesel plants are often located 
to benefit from existing transportation infrastructure, such as pipelines and ports, much as existing 
petroleum refineries are. 

https://farmdocdaily.illinois.edu/2023/03/overview-of-the-production-capacity-of-u-s-renewable-diesel-plants-through-december-2022.html
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Implications 

The renewable diesel boom that began in earnest during 2021 looks to continue unabated over the next 
few years.  Driven by policies in place to stimulate investment, another doubling of renewable diesel 
capacity by the end of 2025 appears to be feasible.  The prospect of renewable diesel capacity equaling 
or exceeding 6.0 billion gallons per year is borne out by current announcements.  There were 16 
renewable diesel plants in operation as of December 2022, and another 16 renewable diesel plants that 
we can confirm could be operating by the end of 2025.  There is the potential for even larger capacity 
growth given the number of announcements.  The size of renewable diesel plants appears set to grow 
even larger, as plant expansions and conversions push capacity at the largest plants to over 500 million 
gallons per year.  Like currently operating renewable diesel plants, the continued growth in renewable 
diesel capacity is being driven by large energy companies, whereas ownership of FAME biodiesel plants 
tends to be more locally focused. 

When viewing the potential for growth in renewable diesel production capacity in the next few years it is 
crucial to recognize this is nameplate capacity and not necessarily capacity that will be in operation.  If 
policy incentives and/or market conditions do not turn out to be as positive as forecast, renewable diesel 
projects can be canceled or mothballed, plants can operate below name-plate capacity, the mix of 
products can be changed (e.g., more sustainable aviation fuel and less renewable diesel), or some plants 
can even be converted back to refining crude oil.  The next article in this series will examine supply and 
demand trends for FAME biodiesel and renewable diesel. 

Disclaimer: The findings and conclusions in this publication are those of the authors and should not be 
construed to represent any official USDA or U.S. Government determination or policy.  This work was 
supported in part by the U.S. Department of Agriculture, Economic Research Service. 
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Atherton, one of the nation's richest communities, has California's highest concentration of electric cars. Photo by Martin do Nascimento

ENVIRONMENT

Who buys electric cars in California — and who doesn’t?
BY NADIA LOPEZ AND ERICA YEE
MARCH 22, 2023
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IN SUMMARY

Communities with high concentrations of electric cars are affluent, college-educated and at least 75%
white and Asian. In contrast, electric cars are almost nonexistent in Black, Latino, low-income and rural
communities — revealing the enormous task that California faces electrifying the entire fleet.

Lea este artículo en español.

In Atherton, one of the nation’s richest towns, giant oaks and well-manicured hedges surround gated mansions
owned by some of Silicon Valley’s most prominent billionaires, basketball stars, tech executives and venture
capitalists. 

Each set on an acre of land, six-bedroom estates with brick-paved pathways, neoclassical statues and
cascading fountains are on full display. But increasingly, another status symbol has been parked in these
driveways: a shiny electric car — sometimes two.

This tiny San Mateo County community — with an average home value of almost $7.5 million and average
household income exceeding half a million dollars — has California’s highest percentage of electric cars,
according to a CalMatters analysis of data from the Energy Commission. About one out of every seven, or
14%, of Atherton’s 6,261 cars are electric. 

CalMatters’ statewide analysis of ZIP codes reveals a strikingly homogenous portrait of who owns electric
vehicles in California: Communities with mostly white and Asian, college-educated and high-income
residents have the state’s highest concentrations of zero-emission cars. And most are concentrated in Silicon
Valley cities and affluent coastal areas of Los Angeles and Orange counties.

This racial and economic divide may be unsurprising — but it illustrates the mammoth task that California
faces as it tries to electrify its 25 million cars to battle climate change, clean up its severe air pollution and
reduce reliance on fossil fuels. Under a state mandate enacted last year, 35% of cars sold in California,
beginning with 2026 models, must be zero-emissions, ramping up to 68% in 2030 and 100% in 2035.
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If people who buy electric cars are largely white or Asian, highly educated, wealthy, coastal suburbanites, will
the state’s transformation succeed? Will new electric cars be attainable for all Californians — no matter their
race, income and location — in the coming decade? 

High upfront vehicle costs, lack of chargers for renters and inadequate access to public charging stations in
low-income and rural communities hamper California’s ability to expand EV ownership beyond affluent parts
of the Bay Area and Los Angeles area. 

The cost of new electric cars is the most obvious factor driving the racial and income disparities in who buys
them: The average as of February was $58,385 — about $9,600 more than the average car — although it
dropped from about $65,000 last year. Lower-end fully electric cars start around $27,500. 

Kevin Fingerman, an associate professor of energy and climate at California State Polytechnic University
Humboldt, said the primary reason why more people in white, affluent, college-educated communities own
electric cars is that they tend to be early adopters of new technology, with easier access.

“California is prioritizing the rapid electrification of the light-duty vehicle sector and it’s right in doing so. But
it’s going to be important in the process to make sure that there is equitable access,” said Fingerman, who co-
authored a study on racial and income disparities to electric vehicle charging. 
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Two electric cars are parked at a home in Atherton. About one out of every seven cars in the community — where more than 86% of the

residents are white or Asian — are electric. Photo by Martin do Nascimento

To rapidly electrify the fleet, state officials must address the roadblocks causing the wide gaps in electric
vehicle ownership: Expanding the state’s public and in-home charging networks, funding more rebates for low
and middle-income residents and increasing the pool of used electric cars. The goal is to give consumers
confidence in the reliability and affordability of the cars and reduce their anxiety about limited range and
charging availability.

“As more electric vehicles are on the road, we’re going to need to be creative about policy solutions to
address those issues to make sure that the benefits of owning an electric vehicle are shared across the
demographics in the state of California and beyond,” Fingerman said.  

A portrait of electric car hotspots

About 838,000 electric cars were on California’s roads in 2021, and under the state mandate, it’s expected to
surge to 12.5 million by 2035.
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No statewide data exists to break down the race or other demographic characteristics of California’s car
buyers. But CalMatters compared the ZIP codes of 2021 electric car registrations with Census information
on the race, income and education of people in those ZIP codes. (Electric cars include battery-only models,
plug-in hybrids and fuel-cell electric vehicles. ZIP codes with fewer than 1,000 residents were excluded from
the analysis.)

Explore the ZIP codes with the highest share of electric cars
By Erica Yee

The top 20 ZIP codes for percentage of electric cars are all in the Bay Area and Los Angeles/Orange counties. All are
at least 75% white and/or Asian, and the top 10 have typical home values over $3 million.

Click one of the top 20 ZIPs to see details.
Bay Area Los Angeles/Orange counties

#1 94027 #2 #3 #4

#5 #6 #7 #8

#9 #10 #11 #12

#13 #14 #15 #16

#17 #18 #19 #20

ATHERTON, SAN MATEO COUNTY
14.2% of 6,261 cars are electric
Population: 7,213
Median household income: over $250,000
Zillow Home Value Index: $7.40 million
Bachelorʼs degree or higher: 84.7%
Race/ethnicity: 68% White, 18.5% Asian, 8.8%
Latino, 1.2% Black

Notes and sources

California’s highest concentrations of electric cars — between 10.9% and 14.2% of all vehicles — are in ZIP
codes where residents are at least 75% white and Asian. In addition to Atherton, that includes neighborhoods
in Los Altos, Palo Alto, Berkeley, Santa Monica and Newport Coast, among others.

In stark contrast, California ZIP codes with the largest percentages of Latino and Black residents have
extremely low proportions of electric cars.
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In the 20 California ZIP codes where Latinos make up more than 95% of the population — including parts of
Kings, Tulare, Fresno, Riverside and Imperial counties — between zero and 1% of cars are electric.

And 17 of the 20 communities with the highest percentage of Blacks have between zero and 2.6% electric
cars. (Los Angeles’ relatively affluent Ladera Heights and two Oakland ZIPs have between 3.3% and 4.7%.)

Still, not all communities with a lot of electric car drivers are majority white. Four of the top 20 EV ZIP codes
have more Asian residents than white. For instance, more than three-quarters of residents in Fremont’s 94539,
which is ranked 14th with 11.4% of registered cars electric, are Asian.

Income seems to be a main driver of the disparities, according to CalMatters’ analysis. Most of the median
household incomes in the top 10 exceed $200,000, much higher than the statewide $84,097. Typical home
values in those communities exceed $3 million, according to Zillow estimates.

In contrast, electric cars are nearly non-existent in California’s lowest income communities: only 1.4% of cars
in Stockton’s 95202, where the median household income is $16,976, and 0.5% in Fresno’s 93701, where the
median is $25,905. Most are plug-in hybrids, which are less expensive.

Also, at least three-quarters of residents in the top 10 communities for electric vehicle ownership have a
bachelor’s degree or higher. 
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Who owns electric cars in California?
By Erica Yee

No public dataset identifies the races, incomes and other characteristics of Californians who buy electric cars. But
the state Department of Motor Vehicles does collect info by ZIP code. We compared electric car registrations in ZIP
codes with their demographic profiles.

More electric cars, more white and Asian
ZIP codes with the highest rates of electric car ownership tend to
be more white and Asian and less Latino and Black than the
general population.

all ZIPs top 25% ZIPs by electric cars

Latino White Asian Black

Higher income ZIP codes have higher rates of
electric cars
The rate per 1,000 cars increases as median household income
rises. (The Census does not break down incomes exceeding
$250,000.)

Median Household Income
under $50k

$50k-$99k

$100k-$149k

$150k-$199k

$200k-$250k

$250k+

Electric per 1k cars

ZIP codes with higher house costs have higher
rates of electric cars
The rate per 1,000 cars increases as typical home value rises.

Zillow Home Value Index, Feb 2023
under $500k

$500k-$749k

$750k-$999k

$1m-$5m

$5m+

Electric per 1k cars

ZIP codes with higher education also have
higher rates of electric cars
The rate per 1,000 cars increases with the proportion of people
with higher education.

% age 25+ with at least bachelor's degree
0-20%

21-40%

41-60%

61-80%

81-100%

Electric per 1k cars

Notes and sources

15%

30%

45%

50 100

50 100 50 100

Rural and remote parts of the state — even the entire Central Valley — also are left out of the top ZIP codes
with electric cars. With limited charging access, rural residents who drive long distances fear they’ll get
stranded if their car runs out of juice.
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“It makes sense why we would see way more concentrations of EVs in densely urban areas or populated
areas,” Fingerman said. “The barriers to people owning electric vehicles across the demographics in the state
are real. But they’re solvable.” 

Black and Latino residents — who make up almost half of California’s population — are less than half as
likely as whites to have access to a public charger, according to the study Fingerman co-authored. Disparities
in access are also higher in areas with more multi-unit housing, the study showed. 

Yet interest in electric cars is high across all incomes and races, according to a 2019 survey conducted by
Consumer Reports and the Union of Concerned Scientists. 

About a third of survey respondents making $50,000 to $99,999 a year and under $50,000 a year expressed
some interest in an electric car as their next purchase. People of color also expressed interest, with 42% saying
they would consider an electric vehicle as their next car.

Affordability: ‘The average person can’t afford to buy’ an EV

Christopher Bowe, 48, of Hayward in Alameda County, considers himself an early adopter of new technology.
He purchased his electric Ford F150 Lightning new for $70,000 late last year. 

Bowe lives in a ZIP code where only 2% of cars are electric, but he lives next to Fremont’s 94539, where it’s
11.4%, so he regularly sees a lot of drivers with electric models.

Bowe, who makes a little more than $100,000 a year working for FedEx, said his income and living situation
made it easy for him to opt for an electric vehicle: He lives in a single-family house with residential solar,
which allows him to charge at home and keep his electric bill low.
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Christopher Bowe, 48, Hayward

Chris Bowe sits in the door of his all-electric Ford Lightning truck at his home in Hayward on Mar. 2nd, 2022. Photo by Felix

Uribe

ZIP code: 94544
Income (individual): $110,000
Race: White
Housing: Single family home
Family size: 4 (married with two kids)
Car model: Ford F150 Lightning, purchased $70,000 new

“I believe it works for me and my circumstances, but there’s a lot of people that it wouldn’t be a good choice
for.”
Doesn’t think California can transition fast enough to phase out new gas cars by 2035: “That’s a great
aspiration, but it’s crazy. There’s no practical way that’s going to happen.” 
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Bowe had always been interested in buying an electric vehicle, but finding a pickup truck that suited his needs
was a challenge for years. The 2022 F-150 Lightning was one of the first electric trucks to hit the market, and
it sold out quickly.

“I’ve always been a truck guy and everything previous was kind of small, underpowered,” he said. “I’m a
300-pound guy. I like being up above the traffic and being able to see out in front of me. It fits my body size
better.”

Bowe worries that the state’s 2035 timeline for 100% new electric models could be moving too fast because
of the lack of affordable options. He said automakers should be given incentives to offer more affordable
options.

The California Air Resources Board did build some incentives into its mandate: Automakers qualify for
credits toward meeting their zero-emission sales target through 2031 if they sell cars at a 25% discount
through community-based programs, or if they offer passenger cars for less than $20,000 and light trucks for
under $27,000.
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Tesla lowered the prices of its electric cars by 20% to try to make them a�ordable and quality for federal credits. But their starting prices

still range from $55,000 to $90,000. Photo by Martin do Nascimento

Automakers say they are working to speed up production and develop more affordable models. Tesla in
January slashed prices for all models by 20%, which made the cars eligible for a $7,500 federal tax credit.
Base prices are now $55,000 and $90,000. Two weeks later, Ford cut the price of its most popular Mustang
Mach-E by 6% to 9%, to a starting price of $46,000.

“We are producing more EVs to reduce customer wait times, offering competitive pricing and working to
create an ownership experience that is second to none,” said Marin Gjaja, Ford’s chief customer officer. “We
will continue to push the boundaries to make EVs more accessible for everybody.”

David Reichmuth, a senior engineer at the Union of Concerned Scientists who studies EV market trends, said
the state’s mandate will help drive the market and lower prices, narrowing the gap between electric models
and gas cars over the next 12 years. 
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“We know that new car buyers, both gasoline and EV buyers, are more affluent than the general population
and more affluent than used car buyers,” Reichmuth said. Nearly half of all new cars nationwide are bought
by households with incomes exceeding $100,000, according to his study based on 2017 data. “As the new
rules kick in, we’re going to see a greater number of options go electric. That’s also going to make these
vehicles more affordable.”

In the meantime, state and federal rebates and grants are critical to making the vehicles more affordable, said
air board spokesperson Melanie Turner. 

The air board last year approved $326 million in purchase incentives for low-income consumers, Turner
said. Eligible residents can receive up to $15,000 for a new electric car and up to $19,500 for trading in a gas
car — an increase of $3,000 from the state’s previous offerings. The programs accept applications from
residents with incomes at or below 300% of the federal poverty level — equivalent to $43,740 for an
individual or $90,000 for a family of four.

In recent years, however, the programs have experienced inconsistent and inadequate funding. Last year
low-income consumers were turned away — funding had run out and waitlists were shut down because of
backlogs.

Problems with the Clean Vehicle Assistance Program were resolved last year, Turner said. “We paid all the
applications on the reservation list and we are getting ready to reopen the program with new criteria soon,”
she said.

The state credits can be combined with new federal tax credits under the Inflation Reduction Act. Through
2032, eligible car buyers — with caps on income and price – can get up to $7,500 for a new electric vehicle
and up to $4,000 for a used one.

“We are hoping this boost in incentives for clean car purchases will help to make a difference,” Turner said. 

Electric cars require far less maintenance and have lower operating costs than their gas-powered
counterparts, making them less expensive over time. Car drivers will save an estimated $3,200 over 10 years
for a 2026 electric car compared to a gas-powered car, and $7,500 for a 2035 car, according to the air board’s
estimates. 
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‘We need better options for renters’

Charging remains one of the biggest concerns for people who own or are interested in buying an electric
vehicle. California has about 80,000 public chargers, with another estimated 17,000 on the way. But the state
will need 1.2 million for the 7.5 million electric vehicles expected on the roads by 2030.

Many people residing in apartments or condominiums are reliant on public charging stations because they
don’t have chargers in their buildings’ parking garages. A standard level 2 charger costs between $500 and
$700, plus installing an electricity meter costs $2,000 to $8,000 or more, according to Pacific Gas &
Electric. 

Urvi Nagrani, 35, of Los Altos in Santa Clara County, charges her 2021 Chevy Bolt at public stations. She
lives in an accessory dwelling unit with no home charger.

“People living in Silicon Valley have home chargers,” she said. “But we need to have better options for renters
because it hasn’t gotten much better for me as a renter.” 
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https://www.pge.com/en_US/residential/solar-and-vehicles/options/clean-vehicles/electric/charger-options/electric-vehicles-charging-pge.page?WT.mc_id=Vanity_evcharging
https://www.pge.com/en_US/residential/solar-and-vehicles/options/clean-vehicles/electric/charger-options/electric-vehicles-charging-pge.page?WT.mc_id=Vanity_evcharging
https://calmatters.org/environment/2023/03/electric-car-batteries-challenges/?series=california-electric-vehicles
https://calmatters.org/environment/climate-change/2023/05/california-electric-cars-ford-f150/?series=california-electric-vehicles


Urvi Nagrani, 35, Los Altos

Urvi Nagrani and her electric vehicle outside her home in Los Altos on Mar. 2, 2022. Photo by Shelby Knowles for CalMatters

ZIP code: 94024
Income (individual): $180,000 a year but recently laid off
Race: Asian
Housing: ADU, renter
Family size: Single
Car model: 2021 Chevy Bolt, leasing for $196 a month

Says EVs are suitable for everyone and that the transition is “definitely possible.” 
Rebates “won’t solve the daily challenges for renters and those in older housing or without garages. That’s
where the utilities and cities will need to step up a lot.” 

ZIP code 94024, where Nagrani lives, ranks fifth statewide in percentage of electric vehicles. Of its 19,089 car
registrations, 13.4% are electric. Nagrani said there are plenty of public charging stations available — but
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some are broken or occupied, with long wait times.

Even worse, she often takes long road trips and experiences many more challenges finding reliable chargers
on the road. Navigating the apps showing locations of charging stations can be confusing.

“There are trade-offs,” she added. “I got my EV with very clear eyes.” 

Nagrani said she leased her Chevy Bolt for $196 per month when she had a $180,000-a-year job . She was
recently laid off from her tech job, joining thousands of others in the Silicon Valley who are suddenly
unemployed.

Richard Landers, 75, a retiree in Santa Monica, earns more than $200,000 a year from his investments. He
loves his Tesla 2015 Model S, which he bought new for about $90,000 that year. 

“It’s a wonderful drive, I have had essentially no maintenance requirements in seven years and I feel good —
not perfect, because it’s still a car — about my reduced environmental impact as a driver,” he said. 

Landers, who lives in a mid-rise condominium, said he wouldn’t have switched to an electric vehicle if he
couldn’t charge his car in his garage. Landers had Southern California Edison install an electric meter and
hired an electrician to equip his parking space in the condo’s garage with a charger, which cost him about
$2,500, he said. 

Landers’ 90402 ZIP code ranks sixth on the list of California areas with the highest percentage of electric
vehicles — 13.3% of its 8,178 cars. But even there, charging is a big problem for his neighbors in Santa
Monica’s multi-family dwellings, he said. 

“Having the ability to charge at home is very important to making electric vehicles attractive and practical for
most people,” he said. 
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Richard Landers, 75, Santa Monica

Richard Landers with his electric vehicle in Santa Monica on Mar. 3, 2023. Photo by Lauren Justice for CalMatters

ZIP code: 90402
Income (individual): Retired. Investment income exceeding $200,000 a year
Race: White
Housing: Mid-rise condominium
Family size: 2 (married; kids are adults)
Car model: Tesla 2015 Model S, purchased $90,000 new

Lack of reliable chargers is “a very big deal.” When there’s inadequate charging in multifamily homes, “the
transition to EVs could be very drawn out.”

Landers worries that delayed progress in installing chargers in multifamily buildings could delay the transition
to electric vehicles. 
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It’s a widespread problem that state leaders have been trying to address. By January 2025, a new law passed
last year will require the state to adopt regulations requiring businesses to install charging stations in existing
commercial buildings. Another 2022 law will require new and existing buildings, including hotels, motels
and multi-family dwellings, to install charging stations. 

The state is helping fund some of these chargers through grants, including a recent investment of $26 million
for 13 projects in multi-family homes, said Hannon Rasool, director of the California Energy Commission’s
fuels and transportation division.

The rural dilemma: ‘They don’t want to get stuck’ 

Kay Ogden, 62, an avid environmentalist and executive director of the Eastern Sierra Land Trust, has driven
her Ford Mustang Mach-E SUV for a little more than a year. She loves her electric car, which she purchased
new for about $60,000.

But Ogden, who lives in the Sierra Nevada foothills 18 miles northwest of Bishop, said her rural community’s
lack of public chargers has been a big issue for her. There aren’t enough reliable, working chargers or fast
chargers for non-Teslas In Inyo County.

San Mateo County has 4,398 public chargers serving its 747 square miles, while Inyo County has just 49
chargers across its massive 10,140-square miles — home to just 19,000 residents but visited by hundreds of
thousands of hikers, skiers, anglers and other tourists. Sierra County, with 3,300 residents, has just one public
level 2 charger.

Ogden often drives long distances — at least 80 miles per day — to work, buy groceries and obtain services
such as medical care. The region’s cold temperatures also can substantially reduce an electric car’s range.

Ogden initially had range anxiety so she started looking for a hybrid, but changed her mind to avoid
purchasing another vehicle with an internal combustion engine reliant on fossil fuels. She chose a model with
a longer range, 275 miles, to help ease her anxiety. 

“Going from gas, going fully electric seemed so scary,” she said. “But hybrids still have internal combustion
engines. So I evolved. I decided, I’m just jumping in. I’m going for it. I’m going to go electric.”

Bob Burris, deputy chief economic development officer at the Rural County Representatives of California,
which represents 40 counties, said rural residents have widespread interest in electric vehicles, but the lack of
public chargers has deterred many. 
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“They might have charging in their homes, but it is still a challenge for them to go anywhere,” he said. “They
don’t want to get stuck on the side of the road, or if they’re escaping from a wildfire or a natural disaster and
you need to move without readily available public charging.” 

None of the top ZIP codes with high concentrations of electric vehicles are in the middle of the state —
including the vast Central Valley — or in eastern counties. Instead, they are congregated along the coasts in
populous parts of the Bay Area and Los Angeles, according to CalMatters’ analysis.

Shown with her electric Mustang as it begins to snow, Kay Ogden, who lives in Inyo Countyʼs Round Valley, struggles to find enough working

public chargers near her remote community in the remote foothills of the Sierra Nevada. Photo by Lou Bank for CalMatters

The unpredictability of charging stations in Sierra Nevada towns has been deeply frustrating, Ogden said. 

“I go to charge at a certain place and three out of five are broken, or they’ve been vandalized and maybe
there’s snow or trash piled up by one and you can’t get to it,” Ogden said. “The companies need to be held
accountable for having chargers that are listed on apps that don’t work.”
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More than half of 3,500 drivers in a nationwide survey, conducted by the consumer advocacy group Plug In
America, reported encountering problems with broken public chargers. Another survey by the air board found
barriers to charging and broken chargers.

State officials do not track numbers of broken chargers, Rasool of the California Energy Commission, said.
But state lawmakers last year passed legislation establishing a reporting mechanism for broken chargers at
publicly funded stations. The state also plans to inspect state-funded chargers to assess how many need repair,
he said. 

The new law, however, “doesn’t give us the authority to require (reports) from a fully privately funded
charging station,” he said. “We’re very committed, but we do think we need to ensure the whole network —
whether we fund it or not — is reliable for drivers.” 

The rural county organization is helping local governments access public money and streamline their
permitting process for building new charging stations.

“If there’s a pretty robust charging system in rural areas, there’s going to be more people interested in buying
EVs,” Burris said. “I don’t think we’re going to hit our goals as a state unless rural areas are included a bit
more than they have been in recent years.”

Interested in the data behind our analysis of electric car ownership?
CalMatters is making the data available for download and analysis.

View data

Up Next...

PART 4 Facing California deadlines, automakers race
to produce electric cars
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ATTACHMENT 58 
NRDC Recommendations for Updates to the Low Carbon Fuel Standard, submitted by Natural 
Resources Defense Council (Jun. 14, 2023), 
https://ww2.arb.ca.gov/system/files/webform/public_comments/4036/NRDC%20Letter%20to%2
0CARB%20on%20LCFS%20Updates_061423_final.pdf. 

https://ww2.arb.ca.gov/system/files/webform/public_comments/4036/NRDC%20Letter%20to%20CARB%20on%20LCFS%20Updates_061423_final.pdf
https://ww2.arb.ca.gov/system/files/webform/public_comments/4036/NRDC%20Letter%20to%20CARB%20on%20LCFS%20Updates_061423_final.pdf


1 

 

 

 

 

June 14, 2023 

Cheryl Laskowski   

California Air Resources Board  

1001 I Street   

Sacramento, California 95814 

 

 

Re: NRDC Recommendations for Updates to the Low Carbon Fuel Standard 

California’s Low Carbon Fuel Standard (“LCFS”) program has advanced transportation 

decarbonization in the State of California, including by supporting the transition to zero-

emissions electric vehicles. At the same time, several unintended consequences of the program 

have emerged in recent years that undermine its ability to reduce climate emissions and protect 

communities, as noted by numerous, diverse parties that commented on CARB’s February 22, 

2023, LCFS Workshop.1 CARB cannot delay any longer in addressing these issues. 

First, the LCFS currently provides outsized carbon reduction credits to biomethane 

producers – particularly livestock biomethane producers. This undermines the uptake of the most 

promising and scalable transportation technologies, such as battery electric vehicles, and 

potentially increases air pollution; for example, from hydrogen production paired with 

biomethane credits at refineries or from continued combustion of methane which generates 

significant NOx emissions regardless of the source of that methane.  

Second, the LCFS provides incentives for the development of lipid biofuel production on 

a massive scale without adequately accounting for the land use and carbon impacts of biofuels. 

 
1 Numerous parties responding to CARB’s February 2023 Workshop note issues with carbon accounting in the 

LCFS that lead to adverse impacts for the climate, environment, and communities, including: Animal Legal Defense 

Fund, Bioenergy Association of California, Center for Food Safety, Central California Environmental Justice 

Network, Central Valley Air Quality Coalition, Earthjustice, Food & Water Watch, International Council on Clean 

Transportation, Leadership Counsel for Justice and Accountability, Sierra Club California, and Union of Concerned 

Scientists. Comments are accessible at 

https://www.arb.ca.gov/lispub/comm2/iframe_bccommlog2.php?listname=lcfs-wkshp-feb23-

ws&_ga=2.255679752.1654759407.1684780517-1745364582.1672094362.  

https://www.arb.ca.gov/lispub/comm2/iframe_bccommlog2.php?listname=lcfs-wkshp-feb23-ws&_ga=2.255679752.1654759407.1684780517-1745364582.1672094362
https://www.arb.ca.gov/lispub/comm2/iframe_bccommlog2.php?listname=lcfs-wkshp-feb23-ws&_ga=2.255679752.1654759407.1684780517-1745364582.1672094362
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This comes at a significant detriment to the climate, the food system, the environment, and 

communities living near refineries.  

Third, the LCFS program inappropriately credits captured carbon that is utilized for CO2 

enhanced-oil recovery (“EOR”) – a process in which CO2 is injected into oil fields to “push” 

more oil towards production wells. This contradicts state legislative policy, which does not 

support the use of captured CO2 in the highly carbon intensive and polluting EOR process.  

The unintended consequences of the LCFS not only undermine California climate goals, 

but also contribute to poor local air and water quality and perpetuate environmental injustice by 

over-incentivizing livestock biomethane and other problematic combustion fuels. These 

problems must be addressed through improvements to the LCFS. NRDC calls on CARB to take 

the following steps to ensure the LCFS supports California’s climate targets and commitment to 

environmental justice:  

1. Correct the over-crediting of livestock biomethane by 2024 and support environmentally 

sustainable livestock production practices. 

2. Implement a cap on all lipid-based feedstocks and develop an updated CI score for the 

fuels associated with those feedstocks. 

3. Eliminate LCFS credits for captured carbon that is utilized for EOR, in alignment with 

SB 1314. 

4. Continue and enhance the electric transportation provisions in the LCFS. 

5. Require that credited hydrogen be produced only with zero-carbon electricity adhering to 

the “three pillars” of additionality, deliverability, and hourly matching.  

The LCFS can be a tool for driving forward the transition to a cleaner, healthier, and safer 

transportation sector – but only if CARB ensures LCFS pathways are aligned with California’s 

climate and environmental justice priorities.  
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I. CARB Should Correct the Over-Crediting of Livestock Biomethane by 2024 and 

Support Environmentally Sustainable Livestock Production Practices  

Despite the requirement under SB 1383 to meaningfully regulate manure methane by 

2024,2 CARB Staff’s proposal for LCFS would continue to distort the carbon emissions benefits 

of livestock biomethane and continue to subsidize long-lasting capital investments in the industry 

through 2040 (given that 10 years of payments would be enabled if this issue was corrected 

starting in 2030) with significant consequences for communities and the climate. The current 

system of crediting livestock biomethane through the LCFS based on negative carbon intensity 

(“CI”) scores has led to hundreds of millions in subsidies for the livestock biomethane industry. 

In addition to LCFS credits, hundreds of millions in public funding have also gone to support 

California’s livestock biomethane industry through programs such as the Dairy Digesters 

Research and Development Program (DDRDP).3 Yet, these investments in livestock biomethane 

have had a questionable climate benefit and exacerbate ongoing harm to communities impacted 

by environmental injustice. As described by Union of Concerned Scientists (“UCS”), this 

practice of granting negative emissions “goes beyond holding fuel producers accountable to 

clean up their own supply chains and instead allows a polluting fossil fuel producer in California 

to avoid making investment in cleaner technology by purchasing what are in effect offsets from 

the agricultural sector.”4 

It is not clear that LCFS biomethane credits are an effective way to reduce carbon 

emissions. As stated in an Assembly Budget Committee oversight analysis, “In many cases, 

[dairy digesters] might be a “white elephant” that result in more cost and pollution than if no 

project was undertaken at all.”5 Assembly staff find that other manure management solutions, 

such as solar drying pads, may be more effective at reducing emissions from dairies;6 while 

 
2 Senate Bill No. 1383 (Lara), Health and Safety Code § 39730.5(b)(1) (2016), 

https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201520160SB1383.  
3 Earthjustice at 9-10.  
4 Union of Concerned Scientists, “LCFS workshop comments” (June 2023) at 2 (Accessible at 

https://ww2.arb.ca.gov/system/files/webform/public_comments/3641/UCS%20LCFS%20comments%20June%2020

23_0.pdf).  
5 California Assembly Budget Committee, Subcommittee Hearing No. 3 on Resources and Transportation (Apr. 19, 

2017), at 19, https://abgt.assembly.ca.gov/sites/abgt.assembly.ca.gov/files/April%2019%20-

%20Toxics%20Recycling%20Ag.pdf. 
6 Ibid at 13 and 15, finding that “[D]ue to economies-of-scale, [dairy digesters] are significantly cheaper for the 225 

largest dairies,” and “[S]ome of the newer manure practices such as converting flush practices to scrape have not 

been evaluated as rigorously.” 

https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201520160SB1383
https://ww2.arb.ca.gov/system/files/webform/public_comments/3641/UCS%20LCFS%20comments%20June%202023_0.pdf
https://ww2.arb.ca.gov/system/files/webform/public_comments/3641/UCS%20LCFS%20comments%20June%202023_0.pdf
https://abgt.assembly.ca.gov/sites/abgt.assembly.ca.gov/files/April%2019%20-%20Toxics%20Recycling%20Ag.pdf
https://abgt.assembly.ca.gov/sites/abgt.assembly.ca.gov/files/April%2019%20-%20Toxics%20Recycling%20Ag.pdf
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scientific research finds that covered manure lagoons at confined animal feeding operations 

(“CAFOs”) are “not observed to abate [methane] emissions” in some cases.7 Additionally, 

natural gas vehicles do not provide significant climate benefits over diesel vehicles, with the 

International Council on Clean Transportation finding that natural gas tractor-trailers achieve at 

most “11% lifetime GHG savings relative to a diesel tractor-trailer, even when assuming 

California achieves its maximum in-state RNG potential.”8 As a result, relying on digesters at 

CAFOs to reduce climate pollution from the transportation sector is jeopardizing California’s 

ability to reach its GHG emissions targets, particularly when it comes at the expense of other 

more effective solutions for the transportation sector.  

Beyond the questionable climate benefits, LCFS credits directly subsidize CAFOs 

and combustion fuels that continue to pollute. Under current LCFS carbon-accounting, 

pollution-intensive CAFOs are advantaged over livestock operations with sustainable 

management practices. Anaerobic digestors are most economic for large CAFOs,9 and even then 

only with significant upfront and ongoing public subsidies as shown by a recent UC Davis 

analysis.10 These CAFOs are the same livestock producers that “drive the greatest source of 

environmental harm in the form of nitrate pollution in the groundwater, eutrophication of streams 

and lakes, increased ammonia and other volatile organic compound emissions, and intense, 

distressing odors and flies.”11 At large livestock operations, digesters also increase particulate 

matter and ozone pollution: “For example, approximately 20 digesters would emit the same 

amount of ozone-forming (smog) pollution as one such power plant, but only produce 3 percent 

 
7 Earthjustice at 10, citing to Vechi, N. T., et al. "Ammonia and methane emissions from dairy concentrated animal 

feeding operations in California, using mobile optical remote sensing." Atmospheric Environment 293 (2023): 

119448, https://doi.org/10.1016/j.atmosenv.2022.119448.  
8 O'Malley, Jane, Nikita Pavlenko, and Yi Hyun Kim. "2030 California Renewable Natural Gas Outlook: Resource 

Assessment, Market Opportunities, and Environmental Performance." International Council on Clean Transportation 

(May 2023), https://theicct.org/wp-content/uploads/2023/05/california-rng-outlook-2030-may23.pdf at ii. 
9 Markus Lauer et al., Making Money from Waste: The Economic Viability of Producing Biogas and Biomethane in 

the Idaho Dairy Industry, Applied Energy, Vol. 222 (July 2018), 

https://www.sciencedirect.com/science/article/pii/S0306261918305695; California Assembly Budget Committee, 

Subcommittee Hearing No. 3 on Resources and Transportation (Apr. 2017), at 14, 

https://abgt.assembly.ca.gov/sites/abgt.assembly.ca.gov/files/April%2019%20-%20Toxics%20Recycling%20Ag.pdf. 
10 Smith, Aaron, UC Davis, “The Value of Methane from Cow Manure” (April 14, 2023), 

https://asmith.ucdavis.edu/news/digester-update.  
11 Earthjustice at 16, citing to Ruthie Lazenby, Rethinking Manure Biogas – Policy Considerations to Promote 

Equity and Protect the Climate and Environment (Aug. 2022), https://www.vermontlaw.edu/sites/default/files/2022- 

08/Rethinking_Manure_Biogas.pdf. 

https://doi.org/10.1016/j.atmosenv.2022.119448
https://theicct.org/wp-content/uploads/2023/05/california-rng-outlook-2030-may23.pdf
https://www.sciencedirect.com/science/article/pii/S0306261918305695
https://abgt.assembly.ca.gov/sites/abgt.assembly.ca.gov/files/April%2019%20-%20Toxics%20Recycling%20Ag.pdf
https://asmith.ucdavis.edu/news/digester-update
https://www.vermontlaw.edu/sites/default/files/2022-%2008/Rethinking_Manure_Biogas.pdf
https://www.vermontlaw.edu/sites/default/files/2022-%2008/Rethinking_Manure_Biogas.pdf
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of the electricity.”12 This pollution further harms communities that already experience high 

levels of pollution throughout the year. Biomethane over-crediting also disadvantages and 

discourages smaller livestock producers, which are more likely to operate sustainably.  

Additionally, LCFS’s methane crediting distorts the relative carbon intensities of LCFS-

eligible fuels, favoring air-polluting options such as compressed natural gas (“CNG”) vehicles 

and steam-methane reformation (“SMR”) produced hydrogen over true zero-emissions options. 

For example, it allows the biomethane industry to argue that “replacing just 25 percent of a 

fleet’s diesel trucks with negative carbon intensive RNG from dairy manure can reduce a fleet’s 

carbon emissions by 100%,”13 even when these trucks continue to spew harmful air pollution and 

there is “consensus across CARB’s Scoping Plan, Mobile Source Strategy, and its State 

Implementation Plan that biomethane should not play a significant long-term role in road 

transportation.”14 LCFS’s current carbon accounting is undermining California’s transition to 

zero-tailpipe-emissions transportation by over-incentivizing methane use in trucks and other 

combustion-based fuels that pollute and harm communities.  

To effectively mitigate methane emissions from livestock operations and protect 

communities, CARB should directly regulate livestock methane beginning in 2024 – a 

policy recommendation supported by Earthjustice, Leadership Counsel for Justice and 

Accountability (“LCJA”) et al., International Council on Clean Transportation (“ICCT”), and 

UCS.15 The current approach of relying on incentives and accepting free venting as an allowable 

baseline has not been effective in significantly reducing livestock methane emissions and is 

perpetuating harm to communities located near CAFOs, refineries, and highways. CARB staff 

and industry argue that regulation may lead to leakage of the livestock industry outside of 

 
12 California Assembly Budget Committee, Subcommittee Hearing No. 3 on Resources and Transportation (Apr. 19, 

2017), at p. 17, https://abgt.assembly.ca.gov/sites/abgt.assembly.ca.gov/files/April%2019%20-

%20Toxics%20Recycling%20Ag.pdf. 
13 Clean Energy, “RNG is Decarbonizing Trucking Today” (July 2022), https://www.freightwaves.com/news/rngis-

decarbonizing-trucking-today. 
14 Earthjustice at 14, referencing CARB, State Strategy for the State Implementation Plan at 57, including “measures 

to accelerate ZEV adoption in the medium- and heavy-duty sectors by setting zero-emission requirements for fleets.” 
15 Earthjustice at 6; International Council on Clean Transportation (“ICCT”), “Comments on the February 23 LCFS 

Workshop” (Mar. 2023) at 4 (Accessible at https://www.arb.ca.gov/lists/com-attach/82-lcfs-wkshp-feb23-ws-

UTdUN10+UDELPgRb.pdf); Union of Concerned Scientists (“UCS”), “Comments on the February 22, 2023, 

Workshop: 1 of 2” (Mar. 2023) at 2 (Accessible at https://www.arb.ca.gov/lists/com-attach/66-lcfs-wkshp-feb23-ws-

Wy4GY1IgVlpRNAVq.pdf); Leadership Counsel for Justice and Accountability (LCJA) et al., “Comments on 

Potential Changes to the Low Carbon Fuel Standard Program” (Mar. 2023) at 4 (Accessible at 

https://www.arb.ca.gov/lists/com-attach/115-lcfs-wkshp-feb23-ws-UzlXPgBoVmtXJQNc.pdf).  

https://abgt.assembly.ca.gov/sites/abgt.assembly.ca.gov/files/April%2019%20-%20Toxics%20Recycling%20Ag.pdf
https://abgt.assembly.ca.gov/sites/abgt.assembly.ca.gov/files/April%2019%20-%20Toxics%20Recycling%20Ag.pdf
https://www.freightwaves.com/news/rngis-decarbonizing-trucking-today
https://www.freightwaves.com/news/rngis-decarbonizing-trucking-today
https://www.arb.ca.gov/lists/com-attach/82-lcfs-wkshp-feb23-ws-UTdUN10+UDELPgRb.pdf
https://www.arb.ca.gov/lists/com-attach/82-lcfs-wkshp-feb23-ws-UTdUN10+UDELPgRb.pdf
https://www.arb.ca.gov/lists/com-attach/66-lcfs-wkshp-feb23-ws-Wy4GY1IgVlpRNAVq.pdf
https://www.arb.ca.gov/lists/com-attach/66-lcfs-wkshp-feb23-ws-Wy4GY1IgVlpRNAVq.pdf
https://www.arb.ca.gov/lists/com-attach/115-lcfs-wkshp-feb23-ws-UzlXPgBoVmtXJQNc.pdf
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California, but this concern can be addressed through provisions to mitigate out-of-state 

emissions leakage, as required by SB 1383, rather than eliminating the possibility of direct 

regulation entirely.16  

Directly regulating methane emissions would greatly affect the carbon intensity for some 

pathways by requiring the baseline assumption that methane would be captured, rather than 

vented or flared, if it were not captured by an anaerobic digestor or lagoon. Using CA-GREET, 

ICCT calculates that the CI of livestock-derived CNG would be approximately 36 gCO2e/MJ 

rather than an average value of -336 gCO2e/MJ if this change were enacted.17 This would 

prevent over-incentivizing livestock biomethane at the expense of the zero-tailpipe-emissions 

transportation solutions.  

CARB must also ensure that the accounting for biomethane production emissions is 

accurate. Several issues with the LCFS’s livestock biomethane crediting scheme undermine the 

ability of the LCFS to reduce emissions, including:  

• CARB's current carbon intensity (CI) estimate fails to account for the fact that the 

LCFS incentivizes facilities to produce more methane.18 The wet manure lagoon storage 

that is employed by large livestock facilities to harvest biomethane actually creates 

methane that would not otherwise be created by standard, dry manure storage systems.19 

CARB must account for the fact that methane is created where it otherwise would not 

have been in biomethane crediting schemes. 

• Livestock biomethane production and transportation results in methane leakage that 

must be accounted for in lifecycle emission assessments. Earthjustice notes that 

“fugitive emissions from biomethane and biogas supply chains exceed emissions from 

 
16 “The regulations include provisions to minimize and mitigate potential leakage to other states or countries, as 

appropriate.” SB 1383 (Lara 2016) 
17 International Council on Clean Transportation (“ICCT”), “Comments on the February 2023 LCFS Workshop” 

(Mar. 2023) at 4, stating that the calculation is “[a] simple average of existing, certified pathways. Due to data 

limitations, we do not have access to the volume-weighted average CI of dairy biogas pathways in the LCFS.” 

Accessible at https://www.arb.ca.gov/lists/com-attach/82-lcfs-wkshp-feb23-ws-UTdUN10+UDELPgRb.pdf. 
18 Ibid. 
19 Institute for Governance & Sustainable Development, A Primer on Cutting Methane: The Best Strategy for 

Slowing Warming in the Decade to 2030 (2023) at 119 https://www.igsd.org/wp-

content/uploads/2022/09/IGSDMethane-Primer_2022.pdf. 

https://www.arb.ca.gov/lists/com-attach/82-lcfs-wkshp-feb23-ws-UTdUN10+UDELPgRb.pdf
https://www.igsd.org/wp-content/uploads/2022/09/IGSDMethane-Primer_2022.pdf
https://www.igsd.org/wp-content/uploads/2022/09/IGSDMethane-Primer_2022.pdf
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the oil and gas industry,”20 and Center for Biological Diversity (“CBD”) states that the 

CA-GREET model relies on assumptions about methane leakage that “dramatically 

underestimate leakage rates and are inconsistent with the best-available science.”21 The 

LCFS must account for fugitive methane emissions in livestock biomethane crediting 

schemes to effectively reduce net SLCPs.  

• CARB does not fully account for upstream and downstream emissions from livestock 

biomethane production. For example, downstream emissions may reduce the net GHG 

benefits of digestors, as digested manure may result in much greater nitrous oxide (N2O, 

a powerful greenhouse gas) emissions than undigested manure.22  

Importantly, LCFS’s over-crediting of livestock biomethane also perversely 

incentivizes the production of fossil-derived, SMR-produced hydrogen. This not only 

overstates emissions reductions from the LCFS program, but it harms households living near 

refineries, where hydrogen is produced, in the process.23  

Under current LCFS carbon accounting, solar-powered electrolytic hydrogen receives a 

CI score of zero under LCFS. Meanwhile, fossil-derived hydrogen coupled with biomethane 

credits from CAFOs receives a score of -287 gCO2e/MJ.24 As a result, CARB’s accounting for 

hydrogen production encourages the operation of existing – and the build-out of new – SMR 

facilities, which emit NOx, CO, PM, and other pollutants in communities near refineries.25 As 

Earthjustice notes, existing LCFS policies make it more lucrative to run SMR plants and “simply 

go shopping for biogas credits wherever they are cheapest across North America” than to 

 
20 Earthjustice at 12, citing to Semra Bakkaloglu et al., Methane Emissions Along Biomethane and Biogas Supply 

Chains Are Underestimated (June 2022) https://www.sciencedirect.com/science/article/pii/S2590332222002676. 
21 Center for Biological Diversity (“CBD”), “Comments on Potential Changes to the Low Carbon Fuel Standard 

Program” (Mar. 2023) at 1. Accessible at https://www.arb.ca.gov/lists/com-attach/90-lcfs-wkshp-feb23-ws-

ATNcaQZYWToANVQL.pdf.  
22 Michael A. Holly, Rebecca A. Larson, J. Mark Powell, Matthew D. Ruark, Horacio Aguirre-Villegas, Greenhouse 

gas and ammonia emissions from digested and separated dairy manure during storage and after land application, 

Agriculture, Ecosystems & Environment, Volume 239, 2017, Pages 410-419, ISSN 0167-8809, 
https://doi.org/10.1016/j.agee.2017.02.007. (https://www.sciencedirect.com/science/article/pii/S0167880917300701) 
23 UCS at 3.  
24 Earthjustice at 15, citing Sara Gersen, Reclaiming Hydrogen for a Renewable Future: Distinguishing Oil & Gas 

Industry Spin from Zero Emissions Solutions (at slide 5), 

https://efiling.energy.ca.gov/GetDocument.aspx?tn=243619. 
25 Earthjustice at 5, citing to Sun et al, Criteria Air Pollutants and Greenhouse Gas Emissions from Hydrogen 

Production in U.S. Steam Methane Reforming Facilities, Env’t Sci. & Tech., Vol. 53 (Apr. 2019), 

www.osti.gov/pages/servlets/purl/1546962; UCS at 3.  

https://www.arb.ca.gov/lists/com-attach/90-lcfs-wkshp-feb23-ws-ATNcaQZYWToANVQL.pdf
https://www.arb.ca.gov/lists/com-attach/90-lcfs-wkshp-feb23-ws-ATNcaQZYWToANVQL.pdf
https://doi.org/10.1016/j.agee.2017.02.007
https://efiling.energy.ca.gov/GetDocument.aspx?tn=243619
http://www.osti.gov/pages/servlets/purl/1546962
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produce green, electrolytic hydrogen.26 The State Implementation Plan requires reducing 

emissions from smokestacks, but LCFS sends an opposite signal. CARB must address this 

distorted incentive to produce grey hydrogen by adopting our recommendation to directly 

regulate dairy methane emissions.  

CARB has no time to waste in correcting the accounting for livestock biomethane in the 

LCFS. In addition to detracting from California’s climate goals by over-crediting the value of 

livestock biomethane, the current incentive levels discourage sustainable livestock production 

practices by making them less able to compete with subsidized CAFOs and exacerbates the 

environmental justice harms of large livestock operations. CARB cannot wait until 2030 to 

address these issues: we urge you to act now to protect communities and our progress on climate. 

II. Cap the Use of Lipid Biofuel Feedstocks to Support Sustainable Land Use and Reduce 

Greenhouse Gas Emissions 

The LCFS has incentivized production of biofuels from lipid feedstocks that are part of 

the food system – most notably soybean oil – at an unprecedented scale.  Recently, two Bay Area 

refineries, both located in disadvantaged communities of color, were issued permits to convert to 

production of renewable diesel at a scale that dwarfs existing projects of this type in California 

and elsewhere, with operators in both cases justifying the conversion based on the LCFS.27  

These conversions (also occurring at smaller refineries in Southern California) are consistent 

with the larger recent trend of biomass-based diesel (BBD) growing steeply as a share of 

California’s alternative fuels market, from 1% to 50% between 2011 and 2021; a concomitant 

growth in BBD credit generation from 8% to 45%; and a dramatic increase in California’s share 

of the BBD fuel pool.28 Over this same time period, California has driven feedstock supply away 

from other states due to the limited availability of lipid feedstocks (i.e., vegetable oils and waste 

oils).29  While earlier on this shift was mostly in waste oils, food crop oils – especially soybean 

 
26 Earthjustice at 15.  
27 CBD at 8, citing Rodeo Renewed Project Draft Environmental Impact Report (October 2021), 

https://www.contracosta.ca.gov/DocumentCenter/View/72880/Rodeo-Renewed-Project-DEIR-October-2021-PDF.  
28 ICCT at 8, citing California Air Resources Board, “LCFS Data Dashboard,” accessed 

July 16, 2021, 

https://ww3.arb.ca.gov/fuels/lcfs/dashboard/dashboard.htm.  
29 Id., citing Zhou, Yuanroung, Baldino, Chelsea, and Searle, Stephanie, “Potential Biomass-Based Diesel 

Production in the United States by 2032.” (ICCT, 2020). https://theicct.org/publication/potential-biomass-based-

dieselproduction-in-the-united-states-by-2032/  

https://www.contracosta.ca.gov/DocumentCenter/View/72880/Rodeo-Renewed-Project-DEIR-October-2021-PDF
https://ww3.arb.ca.gov/fuels/lcfs/dashboard/dashboard.htm
https://theicct.org/publication/potential-biomass-based-dieselproduction-in-the-united-states-by-2032/
https://theicct.org/publication/potential-biomass-based-dieselproduction-in-the-united-states-by-2032/


9 

 

oil, planned to be used at both converted Bay Area refineries – has spiked in use as a credited 

feedstock, with soy-based renewable diesel making up 17% of BBD volumes credited through 

the 3rd quarter of 2022.30 

This trend is projected to continue if crediting remains unchanged, with the growth of 

renewable diesel continuing to dominate LCFS compliance. For example, the growth of 

renewable diesel and biodiesel together would rise to 2.5 billion gallons in 2030 from the 2021 

consumption level of approximately 1.2 billion gallons. Due to the limits of waste oil collection, 

it is likely that this would need to be met primarily with additional virgin vegetable oils, such as 

soy oil derived from increased domestic crushing. To meet additional demand, approximately 

170 million gallons could come from increased waste oil collection; the remainder, or 1.1 billion 

gallons, would be sourced from increased soy oil production or imports.31 

This large-volume shift toward credited production of lipid-based biofuels threatens 

multiple deleterious effects.  In the first instance, it directly incentivizes increased production, 

leading to the clearing of new land to meet increased demand.32  Additionally, it indirectly 

incentivizes production of other oils in the food crop market that are used fungibly with those 

oils, including palm oil.  Heavy use of soybean oil thus not only risks food instability by driving 

up crop prices, but also risks substitution of palm oil in markets intended for soybean exports.33 

Expansion of palm oil production resulting from crop substitution would have particularly severe 

greenhouse gas and other environmental impacts.34  The palm oil industry is a source of 

pollutants and greenhouse gas emissions in two ways: deforestation and the processing of palm 

oil.  Fires clearing the way for a palm oil plantation are a major source of air pollution that 

adversely affect human health; agrochemicals associated with palm oil plantations are dangerous 

for terrestrial and aquatic ecosystems.35  Palm oil production also proliferates in highly 

 
30 ICCT at 10. 
31 Id. at 9-10, citing Jane O’Malley et al., “Setting a Lipids Cap under the California Low Carbon Fuel Standard” 

(ICCT, August 2, 2022), https://theicct.org/wpcontent/uploads/2022/08/lipids-cap-ca-lcfs-aug22.pdf  
32 See Appendix I: Detailed Analysis for Indirect Land Use Change in Low Carbon Fuel Standard Regulation Staff 

Report: Initial Statement of Reasons for Proposed Rulemaking, California Air Resources Board, Jan 2015, I-1, 

https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2015/lcfs2015/lcfs15appi.pdf.  
33 ICCT at 10, citing O’Malley et al. 
34 See Petrenko, C., Paltseva, J., and Searle, S. Ecological Impacts of Palm Oil Expansion in Indonesia, International 

Council on Clean Transportation, Jul 2016. https://theicct.org/sites/default/files/publications/Indonesia-palm-oil-

expansion_ICCT_july2016.pdf (accessed Dec 8, 2021).  
35 Id., pp. 7-11. 

https://theicct.org/wpcontent/uploads/2022/08/lipids-cap-ca-lcfs-aug22.pdf
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2015/lcfs2015/lcfs15appi.pdf
https://theicct.org/sites/default/files/publications/Indonesia-palm-oil-expansion_ICCT_july2016.pdf
https://theicct.org/sites/default/files/publications/Indonesia-palm-oil-expansion_ICCT_july2016.pdf
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productive biodiversity hotspots like Indonesia and the Brazilian Amazon, where massive 

deforestation and attendant species loss can dramatically affect both global biodiversity and the 

climate.36   

Conversion of land to lipid feedstock production, whether directly or through fungible 

crop substitution, thus increases the carbon impact of these feedstocks in ways not fully 

accounted for in LCFS CI calculations, as well as causing multiple other environmental impacts.  

Additionally, increasing soy demand risks undermining Renewable Fuel Standard targets, and 

distorting LCFS credit markets.37 Conversions of petroleum refineries to biofuel production also 

saddle overburdened refinery communities with years more of harmful pollution at or above 

levels associated with petroleum refining, when environmental justice and public health concerns 

– as well as the most recent CARB scoping plan – would counsel phasing out refining in line 

with in-state demand. Moreover, combusting biodiesel and renewable diesel in vehicles produces 

NOx emissions, which will perpetuate environmental justice and health harms for communities 

living near highways. 

Together with ICCT, UCS, Earthjustice, CBD, and CBE, we therefore support 

implementation of a cap on lipid-derived biofuels to mitigate the economic and environmental 

sustainability risks associated with these fuels.  We note that multiple proposals have been put 

forward for the structure of such a cap, including ICCT’s proposal for an annually-reviewed 

energy-based cap, which would preserve the incentive to improve per-MJ carbon intensity;38 and 

Earthjustice’s proposal for an updated risk assessment to sort fuels and feedstocks into risk 

categories to be used in planning declining caps aimed at ultimate phaseout of high-risk fuels.39  

We do not have a position on the specific form a cap should take, but believe some form of cap 

to curb the unanticipated and harmful growth in the use of food crop lipid feedstocks is essential.  

Regardless of the form of cap imposed, we believe it is vital in revisiting this aspect of 

the LCFS that CARB update the CI scores associated with lipid feedstock biofuels.  The re-

analysis should consider specifically the impact of large-scale development on land use impacts, 

 
36 Id.  
37 ICCT at 10. 
38 ICCT at 11. 
39 Earthjustice at 19.  



11 

 

which cannot be presumed to be linearly correlated with volume; and should also take into 

account the fungibility of food crop oils such as soybean oil with palm oil. 

III. Eliminate LCFS Credits for Captured Carbon that is Utilized for Enhanced Oil 

Recovery 

NRDC supports calls from CBD, Earthjustice, and UCS to remove CCS-related enhanced 

oil recovery (“EOR”) from the LCFS.40 Despite California’s clear stand against CCS-associated 

EOR within the State, CARB’s LCFS door remains open to incentivizing this same harmful 

practice outside the State’s borders. Under the LCFS CCS Protocol, applicable CCS projects are 

those “that capture carbon dioxide and sequester it onshore, in either saline or depleted oil and 

gas reservoirs, or oil and gas reservoirs used for CO2-enhanced oil recovery (CO2- EOR).”41 

The ban on CCS-derived CO2 in EOR pertains to both the carbon and non-carbon 

pollution associated with EOR.  SB 1314 recognizes that incentivizing EOR is incompatible with 

California’s carbon-neutrality policies, declaring that “the purpose of carbon capture 

technologies, and carbon capture and sequestration, is to facilitate the transition to a carbon-

neutral society and not to facilitate continued dependence upon fossil fuel production.”42  

Additionally, EOR is a risk to communities living near it, threatening toxic air pollution, harm to 

groundwater, and a risk of blowouts.43 

IV. Continue and Enhance the Electric Transportation Provisions in the LCFS 

The LCFS should continue providing credits for various types of electric transportation, 

including electric forklifts and light duty vehicles, and should expand incentives for medium and 

heavy duty charging and electric vessels, aircraft, and off-road equipment. Electric transportation 

technologies are critical to cost-effectively reach California’s climate targets while reducing 

 
40 CBD at 1; Earthjustice at 19; UCS at 3. 
41 CBD at 2, citing CARB, Carbon Capture and Sequestration Protocol under the Low Carbon Fuel Standard at 7 

(Aug. 13, 2018) (emphasis added). CCS projects are eligible for LCFS participation under the Tier 2 pathway. See 

17 Cal. Code Regs. § 95488.1(d)(7)(B). 
42 Earthjustice at 20, citing Senate Bill 1314 (2022), § 2 (codified at Cal. Pub. Res. Code § 3132). 
43 CBD at 2, citing Clean Water Action, The Environmental Risks and Oversight of Enhanced Oil Recovery in the 

United States at 5 (2017), 

https://www.cleanwater.org/sites/default/files/docs/publications/The%20Environmental%20Risks%20and%20Overs 

ight%20of%20Enhanced%20Oil%20Recovery%20in%20the%20United%20States.pdf (CWA EOR Report). 
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tailpipe emissions and related impacts to communities, and the LCFS should support their 

deployment. 

The current structure of credit generation, whereby electric distribution utilities earn 

credits for residential charging, owners of the charging equipment earn the nonresidential credits, 

and various parties can earn incremental credits, is appropriate and should remain unchanged.44 

However, the spending requirement on electric distribution utilities, called the Clean Fuel 

Rewards program, should be ended given the recent adoption of federal tax credits for new and 

used passenger electric vehicles under the Inflation Reduction Act. Instead, electric utilities 

should be required to utilize the credit value primarily to help EV adoption by lower-income 

households, to improve access in communities that do not have access to charging, as well as to 

accelerate the transition to electrified medium-duty, heavy duty, and non-road vehicles and 

equipment.  

Additionally, the Fast Charge Infrastructure (FCI) provisions that provide capacity credits 

for direct current fast charging (DCFC) for light-duty vehicles should be extended to 2035 

instead of expiring in 2025. The LCFS has helped to spur the build out of the initial, public-

access fast-charging infrastructure needs for passenger vehicles as the state transitions to 100% 

Zero Emission Vehicle requirements by 2035.  Based on discussions with numerous charging 

infrastructure providers, the FCI provisions have been critical for improving the business case for 

public fast charging stations. In addition, CARB’s rulemaking should create a new capacity 

credit program to improve the business case for medium- and-heavy duty charging (where 

multiple fleets use a charging location). Given the need to accelerate medium- and heavy-duty 

charging to meet existing CARB regulations and the cost barriers to charging project developers 

in terms of the large capital outlays and planning required several years ahead of actual 

utilization for truck electrification projects, this new medium- and heavy-duty FCI program 

should be much larger than the current FCI program.  

Finally, CARB should allow more types of electric transportation technologies to earn 

credits in the LCFS. Currently other fuels can earn credits for most end-use applications, but 

 
44 Examples of non-residential credits include charging of light-duty, medium-duty, heavy-duty and non-road 

vehicles away from home, fixed guideway electrification, and fleet charging of vehicles, marine vessels, material 

handling equipment, aircraft and similar non-road equipment. 
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many types of electric vessels, aircraft, and off-road equipment cannot because they lack an 

approved Energy Economy Ratio (“EER”). Companies investing in emerging electric 

technologies, many of whom are start-ups, do not have the expertise and funds to go through the 

detailed application to CARB for an EER. The solution is for CARB to establish conservative 

default EERs (e.g., 3.0) that can be used by these emerging electric transportation technologies. 

This default set of EERs would incentivize electrification in hard-to-reach electric transportation 

applications such as mining equipment, agricultural equipment, forest equipment, boats, marine 

vessels, ferries, aircraft, locomotives, tow-tractors, sweepers and other off-road equipment.  In 

addition, because a 3.0 EER is not optimal, some industries would still be motivated to submit an 

application to CARB in order to establish a higher, more favorable EER. Supporting the 

development of clean, electric transportation technologies is essential to meeting California’s 

climate goals while reducing air pollution and health harms to vulnerable communities. 

V. Green hydrogen must be produced according to the “three pillars” of additionality, 

deliverability, and hourly matching in order to receive a CI of zero.  

Where green hydrogen is credited, it should be produced with clean electricity and 

aligned with the three pillars45 of additionality, deliverability, and hourly matching in order to 

receive a carbon intensity of zero. 

• Additionality: The requirement that an electrolyzer demonstrate that it helped drive the 

deployment of a new clean energy project that would otherwise not have been built. This 

is intuitive: if an electrolyzer is creating new demand on a fossil-dominated grid, it 

should help secure new clean energy supply. 

• Deliverability: It stands to reason that for an electrolyzer to claim that a clean energy 

project is offsetting its grid electricity consumption by displacing fossil fuels, the clean 

energy project needs to be delivering power into the same grid where the electrolyzer is 

located and displacing fossil electricity in proportion to the fossil electricity drawn by the 

electrolyzer. 

• Temporal matching: Emissions on the grid vary widely depending on the time of day: 

when the sun is shining during the day or wind is copious at night, emissions are lower as 

 
45 Rachel Fakhry, NRDC blog, “Success of IRA Hydrogen Tax Credit Hinges on IRS and DOE” (December 8, 

2022): https://www.nrdc.org/bio/rachel-fakhry/success-ira-hydrogen-tax-credit-hinges-irs-and-doe.  

https://www.nrdc.org/bio/rachel-fakhry/success-ira-hydrogen-tax-credit-hinges-irs-and-doe
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wind and solar projects – where those are present—generate electricity. In contrast, when 

wind and solar generation is paltry and electricity demand is high, emissions can be very 

high due to the utilization of coal and gas plants. An electrolyzer drawing grid power 

should only be allowed to claim that its consumption is offset by clean energy during 

times when this clean energy is actually generating. Therefore, there needs to be a strong 

correlation, or “temporal matching,” between times of electrolyzer operations and times 

of clean energy generation. 

VI. Conclusion

NRDC appreciates the opportunity to shape the LCFS Program, which – if updated as 

described here – can help drive the transition to a cleaner, healthier, and safer transportation 

sector. Importantly, the work on fuels done by the LCFS should be secondary to the direct 

regulation and support for zero-emissions cars and trucks. California and other states should 

prioritize the transition to zero-emissions vehicles (ZEV) first through programs such as 

Advanced Clean Cars II and Advanced Clean Trucks. After those primary steps are taken, the 

adoption and implementation of a LCFS should focus on supporting and accelerating this 

transition to ZEV through renewable electricity and green electrolytic hydrogen, followed by 

lowering the carbon-intensity of the remaining liquid fuels needed. 

Sincerely, 

Kiki Velez 

Equitable Gas Distribution 

Transition Advocate 

Climate and Clean Energy 

Ann Alexander 

Senior Attorney 

Nature Program 

Lena Brook 

Acting Director 

Food and Agriculture 

David Pettit 

Senior Attorney 

Climate and Clean Energy 

Simon Mui 

Director 

Clean Vehicles & Fuels 

Pete Budden 

Hydrogen Advocate 

Climate and Clean Energy 

Merrian Borgeson 

California Director 

Climate and Clean Energy 

cc:  

Chair Liane Randolph and Members of the CARB Board 

Environmental Justice Advisory Committee Members 

Rajinder Sahota, Chanell Fletcher, Jamie Callahan 
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CITIZENS ASSOCIATION • SAN FRANCISCO BAYKEEPER • 
STAND.EARTH • SUNFLOWER ALLIANCE • THE CLIMATE CENTER • 

350 CONTRA COSTA   
 
December 17, 2021 

 
Via electronic mail (gary.kupp@dcd.cccounty.us) 1 
 
Gary Kupp 
Senior Planner 
Contra Costa County 
Department of Conservation and Development 
30 Muir Rd 
Martinez, CA 94553 
 

Re:  Phillips 66 Rodeo Renewed Project (File No. LP20–2040) – comments concerning draft 
environmental impact report 

 
Dear Mr. Kupp: 

 
 Asian Pacific Environmental Network, Biofuelwatch, California Environmental Justice 
Alliance, Center for Biological Diversity, Citizen Air Monitoring Network, Communities for a 
Better Environment, Community Energy reSource, Extinction Rebellion San Francisco Bay 
Area, Fossil Free California, Friends of the Earth, Interfaith Climate Action Network of Contra 
Costa County, Natural Resources Defense Council, Rainforest Action Network, Richmond 
Progressive Alliance, Rodeo Citizens Association, San Francisco Baykeeper, Stand.Earth, 
Sunflower Alliance, and The Climate Center, 350 Contra Costa (collectively, Commenters) 
appreciate this opportunity to submit comments concerning the Contra Costa County’s Draft 
Environmental Impact Report (DEIR) for the proposed Phillips 66 refinery (Refinery) Rodeo 
Renewed project (Project).   
 
 For reasons explained in these comments, the DEIR falls far short of the basic 
requirements of the California Environmental Quality Act (CEQA), Pub. Resources Code § 

 
1 The sources cited in this Comment are being sent separately via overnight mail to the County on a thumb drive.   
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21000 et seq.  An EIR is “the heart of CEQA.”2 “The purpose of an environmental impact report 
is to provide public agencies and the public in general with detailed information about the effect 
which a proposed project is likely to have on the environment; to list ways in which the 
significant effects of such a project might be minimized; and to indicate alternatives to such a 
project.” Pub. Res. Code § 21061.  The EIR “is an environmental ‘alarm bell’ whose purpose it 
is to alert the public and its responsible officials to environmental changes before they have 
reached ecological points of no return.  The EIR is also intended ‘to demonstrate to an 
apprehensive citizenry that the agency has, in fact, analyzed and considered the ecological 
implications of its action.’ ….” Laurel Heights Improvement Assn. v. Regents of University of 
California (1988) 47 Cal. 3d 376, 392 (“Laurel Heights I”).  A project’s effects include all 
indirect impacts that are “reasonably foreseeable.” CEQA Guidelines, § 15064, subd. (d). An 
indirect environmental impact is “reasonably foreseeable” when “the [proposed] activity is 
capable, at least in theory, of causing” a physical change in the environment. Union of Medical 
Marijuana Patients, Inc. v. City of San Diego (2019) 7 Cal.5th 1171, 1197.  Courts have analyzed 
whether it is “reasonably foreseeable” that a project will cause indirect physical changes to the 
environment in a variety of factual contexts, including changes to off-site land use, lifecycle 
impacts, and displaced development impacts. County Sanitation Dist. No. 2 v. County of Kern 
(2005) 127 Cal.App.4th 1544. See Save the Plastic Bag Coalition v. City of Manhattan Beach 
(2011) 52 Cal.4th 155, 174; Muzzy Ranch Co. v. Solano County Airport Land Use Com. (2007) 
41 Cal.4th 372, 382-383. As explained below, the DEIR fails adequately to describe the Project’s 
significant effects, let alone mitigate them.   
  

The DEIR fails to meet these legal standards. The proposed Project would, if built, be the 
largest biofuel refinery in the world.3  A conversion of an existing refinery of this size is 
unprecedented and untested in California, implicating unknown impacts on operational safety, 
the agricultural land use systems supplying the feedstock, air emissions, and California’s climate 
goals in the transportation sector, among other things.  The law requires more than the limited 
and uninformative document the County has produced.  And the community in and around 
Rodeo who will have to live with the Project, and everyone else potentially affected by it, 
deserve better. 
 

Its key deficiencies, described in the sections below, include the following:    
 

 Incorrect baseline.  The assessment of impacts in the DEIR, and its definition of the 
no project alternative is grounded in an assumption that in the absence of the 
proposed conversions, the Refinery would continue processing crude oil at historic 
levels. This assumption is unsupported and contrary to fact. Available information 
makes clear that closure of the Santa Maria refinery, the source of petroleum 
feedstock for the Rodeo refinery, is inevitable with or without the Project. 

 Faulty project description. The DEIR fails to disclose essential information regarding 
the proposed biofuel processing operations.  This includes key information about 
feedstocks, as well as about the proposed refining process – such as processing 

 
2 Laurel Heights Improvement Assn. v. Regents of University of California (1988) 47 Cal. 3d 376, 392 (“Laurel 
Heights I”). 
3 “Phillips 66 Plans World’s Largest Renewable Fuels Project,” Phillips 66 Corporate Website, available at   
https://www.phillips66.com/newsroom/rodeo‐renewed.  
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chemistry, hydrogen production and input requirements (a major emissions generator) 
and refining temperature and pressure (which implicates process upset risks),– that 
are essential to an assessment of the proposed new operations on the surrounding 
community.  It also fails to disclose actions connected to the Project that should have 
been considered together with it. 

 Failure to consider safety impacts.  The County ignored available information 
indicating a possible heightened threat of process upsets associated with processing of 
biofuel feedstocks, creating greater risk for workers and the community. 

 Failure to fully evaluate air quality impacts.  The DEIR, having failed to describe the 
new proposed process chemistry, fails as well to describe the air emissions impact of 
that process chemistry on air quality.  In particular, the County ignored available 
information that the new feedstocks risk an increase in flaring and accidental releases; 
and failed to evaluate the differing air emissions impacts of various proposed 
feedstocks and product slates.  The County also failed to assess the acute short-term 
hazards from flaring, confining itself to addressing longer-term pollution. 

 Failure to fully evaluate marine impacts.  The DEIR fails to adequately address the 
contemplated drastic increase in the amount of feedstock crossing through the marine 
terminal, including the risk of spills involving Project feedstocks for which impact 
and cleanup methods are poorly understood; as well as the impact of that increase on 
air quality, recreation, aesthetics, wildlife, and other public resources.  

 Failure to consider the environmental impacts of land use changes.  The Project will 
require importation of an unprecedented volume of food crop feedstocks such as soy 
oil.  Yet the DEIR entirely neglects to consider the environmental impact of this 
massive diversion of food crop oils on land use – including conversion of forest land 
to cropland, and incentivizing increases in palm oil production. 

 Inadequate analysis of climate impacts.  The DEIR failed to consider the indirect 
impacts of the proposed Project on California’s climate goals.  Full analysis of 
climate impacts must consider not just emissions from Project operations, but also the 
impact of a large influx of combustion fuel on climate goals for the transportation 
sector.  

 Inadequate discussion of hazardous contamination.  The Project will have a limited 
lifetime given that California’s climate commitments lead away from combustion 
fuel.  Accordingly, the DEIR should have considered the environmental impacts 
associated with decommissioning the Refinery site, which is almost certainly heavily 
contaminated with toxics. Additionally, the DEIR inadequately evaluated the impact 
of Project construction and operation on ongoing efforts to remediate and monitor 
hazardous waste contamination. 

 Deficient cumulative impacts analysis.  Remarkably, even though the DEIR was 
issued simultaneously with the DEIR for the very similar biofuel conversion project 
at the Marathon Martinez refinery, the DEIR makes no effort at all to evaluate the 
cumulative impact of those two projects together – not to mention other biofuel 
conversion projects – on key issues such as land use impact and regional air quality.  

 Deficient ‘no  project’ alternative analysis. Without the proposed Project, the 
Refinery would not continue processing crude at historic levels.  Accordingly, the 
DEIR should have considered the environmental impacts associated with subsequent 
legal requirements for site decommissioning. 
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 Deficient project alternatives analysis.  The DEIR improperly fails to consider an
electrolytic “green” hydrogen alternative, even though it considered such an
alternative for the very similar Marathon Martinez conversion project.  Additionally,
it improperly considers the various alternatives for reducing the Project’s impact
separately rather than together.  The option of reducing the scope of the Project can
and should have been considered together with the option of not expanding crude
throughput over the wharf.  The DEIR also defines the Project objectives so narrowly
as to distort the consideration of alternatives.

The County had abundant information concerning all of these subjects at its fingertips 
that would have facilitated the type of robust analysis required for this Project, but chose to 
ignore it in the DEIRs.  Commenters requested in their January 26, 2021 CEQA scoping 
comments on the Notice of Preparation (Scoping Comments) that these topics be considered, and 
provided voluminous documentation concerning each.4  The County chose to ignore it all in 
drafting the DEIR, resulting in a woefully deficient document.   

The deficiencies we have identified are too pervasive and deep to be corrected merely by 
making changes in a final EIR.  In order to ensure that the public has full information and 
opportunity to comment upon, the County must re-circulate a revised DEIR providing fully-
documented analysis of all of the issues addressed in this comment (as well as the Scoping 
Comments).  It is unavoidable that addressing the deficiencies identified in these comments in a 
manner that complies with CEA will necessarily require addition of “significant new 
information.”  CEQA Guidelines § 15088.5.5 

This Comment document includes and incorporates the previously-submitted Scoping 
Comments as well as the expert report of Greg Karras accompanying this document as an 
appendix.  All sources cited in this document have are being provided electronically to the 
County under separate cover. 

4 Biofuelwatch, Community Energy reSource, Interfaith Climate Action Network of Contra Costa County, Natural 
Resources Defense Council, Rodeo Citizens Association, San Francisco Baykeeper, Sierra Club, Stand.Earth, 
Sunflower Alliance, and 350 Contra Costa, Phillips 66 Rodeo Renewed Project – comments concerning scoping: 
File LP20–2040 (Jan. 27, 2021), available at Contra Costa County Department of Conservation & Development 
Community Development Division. Appendix A: Notice of Preparation and Public Comments, 
https://www.contracosta.ca.gov/DocumentCenter/View/72907/Appendix‐A‐‐NOP‐and‐Public‐Comments‐PDF 
(accessed Dec. 10, 2021). 
5 The regulations implementing CEQA, 14 CCR 15000 et seq., are cited herein as the CEQA Guidelines.  
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I. STATEMENTS OF INTEREST

The interest of each of the Commenters in the DEIR and Project impacts is as follows:

Asian Pacific Environmental Network (APEN) is an environmental justice organization with
deep roots in California’s Asian immigrant and refugee communities. Since 1993, APEN has built a 
membership base of Laotian refugees in Richmond and throughout West Contra Costa County. We 
organize to stop big oil companies from poisoning our air so that our families can thrive. 

Biofuelwatch provides information, advocacy and campaigning in relation to the climate, 
environmental, human rights and public health impacts of large-scale industrial bioenergy. Central to 
the Biofuelwatch mission is promoting citizen engagement in environmental decision making in 
relation to bioenergy and other bio-based products – including bioenergy-related decisions on land 
use and environmental permitting. 

California Environmental Justice Alliance (CEJA) is a statewide, community-led alliance 
that works to achieve environmental justice by advancing policy solutions. We unite the powerful 
local organizing of our members across the state in the communities most impacted by environmental 
hazards – low-income and communities of color  – to create comprehensive opportunities for change 
at a statewide level through building community power. We seek to address the climate crisis through 
holistic solutions that address poverty and pollution, starting in the most over-burdened communities. 

Center for Biological Diversity is a national, nonprofit conservation organization with more 
than 1.3 million members and online activists dedicated to the protection of endangered species and 
wild places, public health, and fighting climate change.  The Center works to secure a sustainable and 
healthy future for people and for all species, great and small, hovering on the brink of extinction. It 
does so through science, law, and creative media, with a focus on protecting the lands, waters, and 
the climate. 

Citizen Air Monitoring Network is a community group started in 2016 in Vallejo. Our 
mission is to make sure the air quality in our community is healthy for all. Vallejo is situated in the 
middle of five refineries, and we are deeply concerned about the impact of their operation. 

Communities for a Better Environment is a California nonprofit environmental justice 
organization with offices in Northern and Southern California. For more than 40 years, CBE has been 
a membership organization fighting to protecting and enhancing the environment and public health 
by reducing air, water, and toxics pollution. Hundreds of CBE members live, work, and breathe in 
Contra Costa County and the area surrounding the Marathon Refinery. The Northern California office 
is located in Contra Costa County. 

Community Energy reSource offers independent pollution prevention, environmental justice, 
and energy systems science for communities and workers on the frontlines of today's climate, health, 
and social justice crises. Its work focuses on assisting communities with a just transition from oil 
refining and fossil power to clean, safe jobs and better health. 
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 Extinction Rebellion San Francisco Bay Area (XRSFBay) is a local chapter of the global 
movement to compel business and government to address the climate and ecological crisis. We use 
nonviolent direct action, theater and art to bring the message that we are running out of time to 
prevent climate disaster and it is necessary to Tell the Truth, Act Now, Go Beyond Politics and 
Create a Just Transition for all beings in the Bay Area and beyond. 
 
 Fossil Free California is a nonprofit organization of climate justice volunteers. Many are 
members of the two largest public pension funds in the country, CalPERS and CalSTRS, which 
continue to invest in fossil fuel companies. Fossil Free California works to end financial support for 
climate-damaging fossil fuels and promotes the transition to a socially just and environmentally 
sustainable society. Together with allied environmental and climate justice organizations, we 
mobilize grassroots pressure on CalPERS and CalSTRS, as well as other public institutions, to divest 
their fossil fuel holdings. 
 
 Friends of the Earth is a national nonprofit environmental organization which strives for a 
more healthy and just world. Along with our 2 million members and activists we work at the nexus of 
environmental protection, economic justice and social justice to fundamentally transform the way our 
country and world value people and the environment.  For more than 50 years, we have championed 
the causes of a clean and sustainable environment, protection of the nation’s public lands and 
waterways, and the exposure of political malfeasance and corporate greed. Our current programs 
focus on promoting clean energy and solutions to climate change; ensuring a healthy, just and 
resilient food system where organic is for all; protecting marine ecosystems and the people who 
depend on them; and transforming our financial, economic and political systems. 
 
 Interfaith Climate Action Network of Contra Costa County County (ICAN) is a non-
profit environmental justice organization working group of California Interfaith Power and Light, 
whose offices are in Oakland. CA. The mission of ICAN is to inform and educate faith and non-faith 
communities and individuals about how to mitigate climate change, advocate with leaders of 
BILPOC communities before government agencies, industry and other organizations that need to hear 
our collective voices. They are committed to centering the voices of those most impacted by 
industry, particularly the communities close to the refineries in Contra Costa County. 
 
 Natural Resources Defense Council (NRDC) is a nonprofit environmental membership 
organization that uses law, science, and the support of more than 440,000 members throughout the 
United States to ensure a safe and healthy environment for all living things. Over 2,200 of NRDC’s 
members reside in Contra Costa County, some of those in the City of Rodeo. NRDC has a long-
established history of working to ensure proper oversight of refining activities and minimize their 
carbon footprint and other environmental impacts, and ensure that biofuels are produced in a 
sustainable manner.  
 
 Rainforest Action Network (RAN) preserves forests, protects the climate and upholds human 
rights by challenging corporate power and systemic injustice through frontline partnerships and 
strategic campaigns. RAN works toward a world where the rights and dignity of all communities are 
respected and where healthy forests, a stable climate and wild biodiversity are protected and 
celebrated. RAN is a collaborative organization that challenges corporate power and exposes 
institutional systems of injustice in order to drive positive systemic change. 
 



3 

Richmond Progressive Alliance is an association of members in Richmond, California, with 
the explicit goal of taking political decision-making back from corporations and putting power in the 
hands of the people. The RPA mobilizes people in support of progressive policies and candidates, 
often in alliance with other local groups. 

Rodeo Citizens Association is a non-profit environmental organization with the primary 
purpose of providing a means for the citizens of Rodeo to address issues of local concern with respect 
to health, safety, and the environment. Currently, RCA’s primary activity is focused on promoting 
responsible use of land and natural resources around the community and to engage in community 
outreach activities involving education and awareness of environmental protection issues impacting 
the region. 

San Francisco Baykeeper (Baykeeper) has worked for more than 25 years to stop pollution 
in San Francisco Bay and has more than five thousand members and supporters who use and enjoy 
the environmental, recreational, and aesthetic qualities of San Francisco Bay and its surrounding 
tributaries and ecosystems.  San Francisco Bay is a treasure of the Bay Area, and the heart of our 
landscape, communities, and economy.  Oil spills pose one of the primary threats to a healthy Bay, 
and environmental impacts from increased marine terminal activity directly threaten Baykeeper’s 
core mission of a Bay that is free from pollution, safe for recreation, surrounded by healthy beaches, 
and ready for a future of sea level rise and scarce resources.  San Francisco Baykeeper is one of 200 
Waterkeeper organizations working for clean water around the world.  Baykeeper is a founding 
member of the international Waterkeeper Alliance and was the first Waterkeeper on the West Coast.  
Baykeeper also works with 12 Waterkeepers across California and the California Coastkeeper 
Alliance. 

Stand.earth is a San Francisco-based nonprofit that challenges corporations and governments 
to treat people and the environment with respect, because our lives depend on it. From biodiversity to 
air, to water quality and climate change, Stand.earth designs and implements strategies that make 
protecting our planet everyone’s business. Its current campaigns focus on shifting corporate behavior, 
breaking the human addiction to fossil fuels, and developing the leadership required to catalyze long-
term change. 

Sunflower Alliance engages in advocacy, education, and organizing to promote the health and 
safety of San Francisco Bay Area communities threatened by the toxic pollution and climate-
disruptive impacts of the fossil fuel industry.  They are a grassroots group committed to activating 
broader public engagement in building an equitable, regenerative, and renewable energy-fueled 
economy. 

The Climate Center works to rapidly reduce climate pollution at scale, starting in California. 
The Climate Center's strategic goal is that by 2025, California will enact policies to accelerate 
equitable climate action, achieving net-negative emissions and resilient communities for all by 2030, 
catalyzing other states, the nation and the world to take effective and equity-centered climate action. 

350 Contra Costa is a home base and welcoming front door to mobilize environmental 
activism. It is comprised of concerned citizens taking action for a better community. They envision a 
world where all people equitably share clean air, water and soil in a healthy, sustainable, and post-
carbon future. It is a local affiliate of 350 Bay Area. 
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II. THE PROJECT DESCRIPTION IN THE DEIR IS LEGALLY INADEQUATE1 
 

An EIR must describe a proposed project with sufficient detail and accuracy to permit 
informed decision-making, as an inaccurate or incomplete project description renders the 
analysis of significant environmental impacts inherently unreliable. See CEQA Guidelines § 
15124. “An accurate, stable and finite project description is the síne qua non of an informative 
and legally sufficient EIR." San Joaquin Raptor/Wildlífe Rescue Center v. County of Staníslaus, 
27 Cal.App.4th 713, 730 (1994), quoting County of Inyo v. Cíty of Los Angeles, 71 Cal.App.3d 
185, 193 (1977). “An accurate project description is necessary for an intelligent evaluation of the 
potential environmental effects of a proposed activity." San Joaquin Raptor, 27 Cal.App.4th 
at730 (citation omitted).  

 
Accordingly, courts have found that even if an EIR is adequate in all other respects, the 

use of a "truncated project concept" violates CEQA and mandates the conclusion that the lead 
agency did not proceed in a manner required by law. Id.  When an EIR fails to disclose the “true 
scope” of a project because it “concealed, ignored, excluded, or simply failed to provide 
pertinent information” regarding the reasonably foreseeable consequences of the project, then the 
EIR is inadequate as a matter of law because it violated the information disclosure provisions of 
CEQA. Communities for a Better Environment v. City of Richmond (2010) 184 Cal.App.4th 70, 
82-83 (“City of Richmond”).  

 
 The Project DEIR fails to meet basic CEQA requirements for complete and accurate 

project description.  As described in more detail below, the DEIR’s cursory description failed 
entirely to address the actual processes and process chemistry associated with biofuel refining; 
and failed to address the operational duration of the Project, which is highly relevant to impacts 
expected to worsen over time.   

 
A. The Project Description Failed to Disclose All Project Components 

 
1. The DEIR Failed to Disclose Two Project Components Undertaken Separately From 

the Project Permitting Process 

The Project as described in the DEIR fails to describe two actions already taken by 
Phillips 66 that are functionally part of the Project, and therefore needed to be disclosed as such. 
These actions both involved physical changes within the refinery, integrated with and 
functionally interdependent with the proposed Project operation.  Both were implemented 
contemporaneously after the Project application (Application) was filed.   

Each of these undisclosed actions expands the scope and severity of potential impacts 
resulting from the Project.  One of these actions, the unpermitted conversion of Unit 250, is 
identified in the DEIR but expressly – and incorrectly – disclaimed as part of the Project.  The 
other action, the Nustar Shore Terminals project, is not identified or evaluated in the DEIR at all.  
The subsections below address each of these actions.     

 
1 Supplemental information in support of this analysis is provided in Karras 2021c accompanying this comment, in 
the section entitled “Project Description and Scope.”  
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a. The Unpermitted Conversion of Unit 250

During 2021, Phillips 66 implemented the conversion of diesel hydrotreater Unit 250 
within the Rodeo Facility from petroleum distillate to soybean oil processing2 without a Clean 
Air Act permit and without any public review.  In the DEIR, the County disclaims any 
connection between Unit 250 and the Project on the dubious ground that no further changes are 
proposed to it:  

As explained in the Project Description, Section 3.7, Project Operation, the 
facility currently has the capacity to produce approximately 12,000 bpd of 
renewable fuels from pretreated feedstocks using Unit 250, which was previously 
used to process petroleum-based feedstocks. Unit 250 is not included in the 
Project as the Project does not propose any changes for Unit 250 and it would 
continue to produce 12,000 bpd of renewable fuels. Given that Unit 250 is not 
part of the Project, Unit 250 feedstock and production numbers are not included in 
this chart under the No Project Alternative. 

DEIR at 5-11.  But the fact that no further changes are proposed to Unit 250 is irrelevant to the 
question of whether the previous changes to that unit, completed after the Project application was 
filed, should have been considered as part of the Project.  The relevant question is whether the 
changes to Unit 250 are functionally part of the Project – and by all indications they are.  The 
Project would depend on Unit 250 to maximize onsite refining of the pretreated feed output; and 
in turn, Unit 250 would be dependent on the Project for economical access to pretreated feed, 
feedstock acquisition, and Unit 250 product distribution.3  It thus appears, based on all available 
information, to be an interdependent component of the Project that is essential to achieve a 
project objective to maximize project-supplied California biofuels.   

Even more problematically, the conversion of Unit 250 earlier this year is currently under 
investigation by the Bay Area Air Quality Management District (BAAQMD) for potentially 
illegal construction, operation, or both without required notice, review and / or permits.4  Phillips 
66 converted the unit without seeking BAAQMD approval.5  That investigation, and the possible 
misfeasance by Phillips 66, underscores the need for the DEIR to determine whether Unit 250 is 
functionally part of the Project and if so – which appears to be the case – evaluate it as such.  The 
changes to Unit 250, to the extent they are part of the Project, would exacerbate its impacts, 
including those associated with  feed acquisition, processing, and product distribution-related 
impacts.   

Furthermore, the failure to include and disclose the Unit 250 changes as part of the 
Project appears to be related to a County decision to permit the Nustar biofuel action separately 
from the subject Project before allowing public comment on either action, as discussed below.    

2 PSX Q1 2021 Earnings Call. 
3 Karras, 2021c. 
4 BAAQMD, 2021. 
5 See letter to Jack Broadbent from Ann Alexander et al., July 30, 2021; Email from Damian Breen to Ann 
Alexander, Sept. 9, 2021. 
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b. NUSTAR Shore Terminals  

Nustar Shore Terminals—a liquid hydrocarbons transfer and storage facility contiguous 
with the Refinery—and Contra Costa County have taken actions to advance the “Nustar Soybean 
Oil Project” contemporaneously with the Project.  According to a  December 2, 2020 email from 
the County, this Nustar action would:  

[I]nstall an approximately 2300-foot pipeline from Nustar to Phillips 66 to carry 
pretreated soybean oil feedstock to existing tankage and the Unit 250 hydrotreater at the 
Phillips 66 refinery, which can already produce diesel from both renewable and crude 
feedstocks (see attached site plan).  The soybean feedstock will be unloaded at existing 
Nustar rail facilities which will be modified with 33 offload headers to accommodate the 
soybean oil. ... it was determined that the modifications proposed by Nustar would not 
require a land use permit. The appropriate building permits have been issued. 6 

Color-coding of these pipeline sections shown on the site plan referenced by the County 
indicates that the new feedstock pipeline sections reach far into the Refinery; and that the vast 
majority of new pipeline segments by length is “Phillips 66” rather than “Nustar” pipe.7  

There is basis to conclude, in light of these facts, that the Nustar project is an undisclosed 
component of the Project.  The new pipelines will be supplying soybean feedstock to the 
Refinery, and soybean feedstock will almost certainly be used in connection with the Project (see 
Section IV). It therefore should have been evaluated in the DEIR as part of the Project; or, at the 
very least, the DEIR should have explicitly described why the Nustar project was not included in 
the impacts analysis.  Instead, the DEIR neglects entirely to even mention the Nustar project.  

The County, which  permitted the Nustar project separately, has taken the position  that it 
is neither a project component nor a related project: “The [Nustar Soybean Oil Project] ... is not 
associated with the proposed Phillips 66 Rodeo Renewed refinery conversion ,,, [and] is a stand-
alone project not related to the Rodeo Renewed refinery conversion ... .”8  Yet this response 
offers no support for that conclusion.  The County was obligated to either present and factually 
support that conclusion in the DEIR – i.e., with facts demonstrating that the Nustar project will 
not, in fact, supply feedstock to the Project – or else evaluate the Nustar project as part of the 
Project DEIR analysis.   

c. Terminal and Wharf Improvement Project at the Port of Los Angeles 
 

Phillips 66 is also taking contemporaneous action to advance the Marine Oil Terminal 
(MOT) and Wharf Improvement Project (MOT Project) at the Port of Los Angeles (Port of LA) 
Berths 148-151 in Southern California.9  This proposed Port of LA project includes a request for 

 
6 Email from Gary Kupp to Charles Davidson dated Dec. 2, 2020 and attached site map (Kupp, 2020a).  
7 Kupp, 2020a.  
8 Kupp, 2020a.  
9 City of Los Angeles Harbor Department (LAHD), Draft Initial Study/ Mitigated Negative Declaration for Berths 
148-151 (Phillips 66) Marine Oil Terminal (MOT) and Wharf Improvement Project (proposed Project) at the Port of 
Los Angeles (Port), Nov. 2021. https://kentico.portoflosangeles.org/getmedia/d9b76ad6-9242-46e2-91b5-
a7def9ac4e1f/Berths-148-151-P66-MOTEMS-Draft-IS-MND (accessed Dec 14, 2021) [hereinafter LAHD P66 
IS/Neg Dec 2019] 
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consideration of a new 20-year entitlement (with two potential 10-year additional options) in 
Wilmington, an environmental justice community.  Other than the Rodeo and Santa Maria 
refineries, Phillips 66 has only one other refinery in California—its Los Angeles refinery in 
Carson and Wilmington, CA.  Although that refinery is never mentioned by name, the Los 
Angeles Refinery Emergency Response Plan is cited in the issued Draft Initial Study and 
Negative Declaration.10   

 
In the MOT Project, Phillips 66 proposes to demolish the timber wharf at Berths 150-151, 

replacing it with a new concrete wharf and associated equipment, for the stated purpose of 
compliance with safety standards.  Yet it is clear from the MOT Project documents and larger 
circumstances that the MOT project may have a purpose, in part, of advancing the Rodeo 
Renewed Project. Most notably, the draft Initial Study and Negative Declaration describes its 
operations at the marine terminal as “load[ing] and unload[ing] oil commodities 
products such…naphthas, gasoline/gasoline blend stocks, diesel and jet fuels, and distillate blend 
stocks, as well as renewables and renewable feedstocks…” (emphasis added).  Furthermore, 
Phillips 66 is requesting up to 40 years for continued operations at Berths 148-151 despite 
proposing to demolish the Santa Maria site.  

 
There is no mention of these Port of LA activities in the Project DEIR.  The only mention 

of Los Angeles, Los Angeles County, or Southern California generally in the DEIR is with 
reference to the geographic location of the Santa Maria Refinery or the geographic location of 
potentially affected cultural resources.  DEIR at 4.5-182, 4.14-422.  There is one implicit 
reference to the Los Angeles Refinery as the “the only other Phillips 66 refinery in California 
besides the Santa Maria Refinery is located in the Wilmington/Carson area in Los Angeles 
County” as evidence to show that Phillips 66 has no other Northern California refineries.  DEIR 
at 5-5.   

 
However, on December 9, 2021, CARB published Phillips 66’s application for a Low-

Carbon Fuel Standard (LCFS) Tier 2 Pathway,11 which highlighted a transportation link between 
“Southern California” and the Rodeo project being reviewed in this DEIR.  The consultant report 
compiled for the California Air Resources Board (CARB), with reference to its third application 
for canola oil, traces one feedstock route that is undisclosed in the DEIR.  The report describes 
that “The [canola oil] shipment that was received was first sent to Southern California for some 
of the oil to be off loaded and then moved north to Rodeo for unloading the remainder of the 
cargo. This accounts for the long transportation distance”12 (emphasis added). 

 
Given that the Rodeo Renewed project is Phillips 66’s only biofuel conversion project 

proposed in California and that the DEIR details the decommissioning of the Santa Maria 
refinery, DEIR at 3-31, it is likely that the biofuel feedstock coming into “Southern California” 
are through the Port of Los Angeles.  This glimpse of a potential connection between the two 

 
10 LAHD P66 IS/Neg Dec 2019, pp. 107. 
11 Phillips 66 submitted a Tier 2 Pathway application for the same biofuels produced by the unpermitted and 
undisclosed Unit 250, described in a previous subsection.  See (S&T)2 Consultants Inc., CARB LCFS Fuel Pathway 
Report Renewable Diesel Prepared for Phillips 66 Company, pp. 1-4, 7-9, Dec. 6, 
2021, https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0241_report.pdf (ac
cessed Dec 14, 2021) [hereinafter CARB LCFS P66 Pathway Report 2021]   
12 CARB LCFS P66 Pathway Report 2021, pp. 5.   
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CEQA applications merits discussion in the DEIR and further investigation by the County.  The 
City of Los Angeles Harbor Department (LAHD) has only granted a 30-day comment period for 
this Draft Initial Study and Negative Declaration.  The public review period for this Phillips 66 
marine terminal expansion began running on November 18, 2021 and will close on December 
20, 2021. The County should immediately contact the City of Los Angeles to evaluate the 
relationship between the two proposed projects and CEQA reviews, and request a comment 
period extension for the County and the public fully evaluate the matter. 

   
B. The Project Description Failed to Describe Aspects of the Proposed Refining 

Process Essential to Analyzing Project Impacts 

As discussed in the sections below, the Project aspects that the DEIR fails to describe, 
and that are critical to understanding its impacts, are manifold. They include the following:  

 Process chemistry for Hydrotreating Esters and Fatty Acids (HEFA), the biofuel 
refining technology proposed for the Project. 

 The class, types, and differing chemistries and processing characteristics of HEFA 
feedstocks which can have varying upstream environmental impacts of land use 
changes, air quality, and safety impacts. 

 The geographic sources and existing volumetric supplies of each potential feedstock, 
necessary to fully disclose upstream environmental impacts of land use changes. 

 Hydrogen demand associated with HEFA technology, including differential hydrogen 
demands for production targeting HEFA diesel versus jet fuel, which affect air 
emission levels. 

 The process chemistry of proposed hydrogen production, which could coproduce 
carbon dioxide, to enable processing of HEFA feedstocks 

 Known differences in hydro-conversion processing between petroleum and HEFA 
refining, which have potential to lead to increased risk associated with HEFA refining 
of process upset, process safety hazard, and flaring incidents 

 A Project component designed to maximize jet fuel production, which has impacts 
that differ from diesel production, through onsite processing of petroleum.   

The DEIR also fails to disclose the anticipated and technically achievable operating 
duration of the Project, information that is essential to evaluate potential Project impacts which 
can worsen over time.   
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1. The DEIR Fails to Disclose Information Regarding the HEFA Biofuel Refining 
Process Essential to Evaluating its Impacts 

 The HEFA biofuel refining technology proposed to be used for the Project has important 
capabilities, limitations, and risks that distinguish it from other biofuel technologies.  These 
differences result in environmental impacts associated with HEFA technology that are unique or 
uniquely severe as compared with other biofuel technologies.   

 The DEIR, however, describes none of this.  In its entire 400-plus pages, it does not once 
even mention or reference HEFA, or in any way describe what it is and how it works.  This is a 
major deficiency, and inadequate disclosure that undercuts the integrity of the entire DEIR 
analysis, for reasons described throughout this Comment with respect to the risks and impacts 
that attend HEFA production.   

 The following subsections describe the aspects of the HEFA process that needed to be 
included in a description of the Project but were not. 

a. HEFA as the Proposed Type of Processing 

As noted above, the DEIR never once mentions that HEFA is the technology the Project 
would employ.  It can be discerned nonetheless that HEFA is, in fact, the proposed technology, 
based on the Project’s sole reliance upon repurposed refinery hydrotreaters and hydrocrackers for 
feed conversion to fuels, and upon repurposed refinery hydrogen plants to produce and supply 
hydrogen for that hydro-conversion processing.  This is confirmed by independent expert review 
of the Project.13 14 15   

But the fact that technical experts (such as Commenters’) can read between the lines and 
discern that HEFA is the proposed technology does not satisfy CEQA’s requirement that the 
County directly disclose this information to the public.  Such disclosure was particularly 
important here given the wide range of existing biofuel technologies and environmentally 
significant differences between them, and the significant environmental impacts that attend 
HEFA production.  In a revised DEIR, the County should disclose, explain, and evaluate the 
specific impacts of HEFA production.   

b. Capabilities and Limitations of HEFA 

HEFA processing technology differs from most or all other commercially available 
biofuel technologies in many ways linked to environmental impacts, in ways that must be known 
in order to evaluate Project impacts.16 17 18  First, HEFA biofuels can be produced by repurposing 

 
13 Karras, G, Changing Hydrocarbons Midstream; technical report and accompanying supporting material appendix 
for Natural Resources Defense Council, San Francisco, CA, June 2021 (Karras, 2021a). 
14 Karras, G, Unsustainable Aviation Fuel; technical report for Natural Resources Defense Council, San Francisco, 
CA, August 2021 (Karras, 2021b). 
15 Karras, G, Technical Report in Support of Comments Concerning Rodeo Renewed Project; technical report 
prepared for Natural Resources Defense Council, San Francisco, CA, December 2021 (Karras, 2021c). 
16 Karras, 2021a and 2021b.  
17 Karras, 2021a.  
18 Karras, 2021b. 
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otherwise stranded petroleum refining assets, thereby potentially extending the operable duration 
and resultant local impacts of large combustion fuel refineries concentrated in disparately toxic 
low income Black and Brown communities.  Second, HEFA diesel can be blended with 
petroleum diesel in pipelines, petroleum storage tanks, and internal combustion vehicles in any 
amount, thereby raising the potential for competition with or interference with California climate 
goals for the development of zero-emission vehicles infrastructure for climate stabilization.  
Third, HEFA technology has inherent limitations that affect its potential as a sustainable 
substitute for petroleum diesel, jet fuel, or both - including its low yield on feedstock, high 
hydrogen demand, and limited feedstock supply.  The DEIR fails to disclose or describe any 
these basic differences between HEFA and other biofuels (having failed to even mention HEFA 
at all), thereby obscuring unique or uniquely pronounced environmental consequences of the 
type of biofuel project proposed.  

c. HEFA process chemistry 

HEFA process chemistry reacts lipidic (oily) vegetable oils and animal fats with 
hydrogen over a catalyst at high temperature and very high pressure to produce and alter the 
chemical structure of deoxygenated hydrocarbons. Although this is done in repurposed refinery 
equipment, this process chemistry is radically different from petroleum processing in respects 
that lead directly to potential environmental impacts of the Project.19  Moreover, site-specific 
differences in process design conditions20—which have been reported in other CEQA reviews 
for oil refining projects21—can affect the severity of impacts significantly.  The DEIR fails to 
disclose or describe this basic information.  

d. Differing hydrogen demand associated with different feedstocks and product 
slates 

Known environmental emissions and hazards of HEFA processing are related in part to 
the amount of hydrogen demand per barrel of feed converted to biofuel, which varies 
significantly among HEFA feedstocks and product production targets.22  The DEIR does not 
disclose this data.  Moreover, to a significant degree, process hydrogen demand and thus 
resultant impacts may vary depending on plant and Project-specific design specifications, data 
the DEIR likewise fails to disclose or describe.  

e. Process chemistry of proposed hydrogen production  

This deficiency in the DEIR project description fails to inform the public of known 
climate impacts the proposed Project would cause and fails to disclose data necessary to 
adequate review of Project impacts.  First, the DEIR fails to specifically disclose that the type of 
hydrogen production proposed for this “renewable” fuels Project would use fossil gas hydrogen 

 
19 Id. 
20 In addition to process-specific operating temperatures, pressures, and engineered process controls such as quench 
and depressurization systems, examples include process unit-specific input, internal recycle rates, hydrogen 
consumption rates, and even how those operating conditions interact across refining processes to affect overall 
hydrogen demand when processing feedstocks of various qualities. 
21 See Chevron Refinery Modernization Project, SCH# 2011062042, DEIR Appendix 4.3–URM: Unit Rate Model. 
22 Id. 



11 
 

production, which, because of its production chemistry, can emit roughly ten tons of carbon 
dioxide per ton of hydrogen produced.23  The DEIR further fails to describe the high and variable 
carbon intensity of fossil gas hydrogen technology among specific plants and refineries;24  and 
the Project-specific hydrogen production design data necessary for impact estimation.  

f. Differences between HEFA and petroleum refining that increase risk of process 
upset, process safety hazard, and flaring incidents  

There is a risk of upsets, fires, explosions, and flaring (Section V) linked to specific 
process hazards that switching from petroleum to HEFA processing has known potential 
intensify.25  The DEIR fails to disclose  the aspects of the HEFA process creating these hazards, 
and fails to describe the known differences between HEFA and crude refining that could worsen 
these impacts.  

g. Process upset, process safety hazard, and flaring incident records at the Refinery 

The risk of explosion, fire, and flaring impact of the proposed HEFA refining is 
associated with specific design and operating specifications of the Refinery units proposed for 
conversion.  These specifications, and the attendant risk, can be estimated using available data 
concerning past incidents involving the same units.26 27  The DEIR fails to disclose of address 
this incident data.  

The failure to describe anything at all about the proposed new technology makes a 
meaningful evaluation of its impacts impossible.  Moreover, failing to name and describe HEFA 
technology eliminated the opportunity for the County to assess whether an alternative biofuel 
production technology (e.g., Fischer-Tropsch synthesis) might result in different impacts.  This 
analytical limitation was compounded by the DEIR’s overly narrow description of the Project’s 
purpose described in Section VIII, which accepted at face value Marathon’s commercial desire to 
repurpose its stranded asset to the greatest extent possible, an assumption that biased the DEIR 
against consideration of alternative technologies.  

 
2. The DEIR Fails to Disclose Adequate Information Concerning HEFA Feedstocks 

HEFA feedstock is limited to lipids (triacylglycerols and fatty acids freed from them) 
produced as primary or secondary agricultural products, but there are many different oils and fat 
in this class of feedstocks, and many environmentally significant differences between them in 
terms of chemistry and process characteristics.28  As discussed in Sections IV, VI, and VII, 
choice of feedstock has a major effect on the magnitude and potential significance of multiple 
impacts, from upstream land use impacts to process safety to air emissions.   

 
23 Karras, 2021a.  
24 Sun et al. 2019. Criteria Air Pollutants and Greenhouse Gas Emissions from Hydrogen Production in U.S. Steam 
Reforming Facilities. Environ. Sci. Technol. 53: 71.3–7113. DOI: 10.1021/acs.est.8b06197 
25 Karras, 2021a,  
26 Id. 
27 BAAQMD Causal Reports for Significant Flaring. BAAQMD Regulations, §12-12-406 of Regulation 12, Rule 
12; Bay Area Air Quality Management District: San Francisco, CA.  https://www.baaqmd/gov/rules-and-
compliance/current-rules 
28 Id. 
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 The DEIR, however, declines to identify proposed Project feedstocks with any 
specificity, stating only that anticipated feedstocks include, without limitation, used cooking oil 
(UCO), fats, oils, and grease (FOG), tallow, “inedible” corn oil (presumably meaning distillers 
corn oil, or DCO), canola oil, soybean oil (SBO), “other vegetable-based oils,” and/or “emerging 
and other next-generation feedstocks.” DEIR at 3-25-27. The document does not disclose or 
analyze the percentage of each feedstock anticipated to be used, stating that it is not feasible to 
predict source and types of feedstocks because feedstock choice will be “influenced by business 
considerations and market conditions - described to include commodity prices and fungibility.  
Id. at 3-27.   

 
This description is entirely inadequate to inform the public regarding the nature and 

impacts of the Project – regardless of whether or not it is possible to specify an exact quantity of 
each feedstock that will be used into the future.  Even the absence of such precise information, 
the County was obligated to use available information to estimate the likelihood of any given 
feedstock or combination of feedstocks will be used. Section IV details some of that information 
on upstream environmental impacts of land use changes, presenting multiple sources of data 
concerning availability and current use patterns of known feedstocks.  That information is 
sufficient to develop at least a reasonable prediction of the likely mix, or range of potential 
mixes.   

 
The DEIR should have developed scenarios (including a reasonable worst case scenario – 

see Section IV) for likely feedstock mixes.  It should also have specified likely sources for 
anticipated feedstocks, necessary to facilitate analysis of the upstream environmental impacts of 
land use changes described in Section IV.  Then, as described in that section, the DEIR should 
have evaluated capping the use of particular feedstocks as a mitigation measure.   
 

3. The DEIR Fails to Disclose a Project Component Designed to Debottleneck 
Hydrogen-limited Onsite Refining Capacity 

Phillips 66 added a Project component after the public scoping process that is not 
disclosed in the DEIR, but may result in significant impacts.  This component would relieve a 
bottleneck in hydrogen-limited biofuel processing at the Refinery by repurposing additional 
existing refinery equipment to co-produce hydrogen as a byproduct of processing gasoline 
feedstocks derived from semi-refined petroleum imported to Rodeo.  Although the DEIR 
identifies the physical changes integrated into the Project post-scoping, it does not identify the 
purpose of these changes as de-bottlenecking, and hence fails to disclose and evaluate the 
environmental impacts of such debottlenecking, which will result in additional onsite processing 
of petroleum and biomass. 

As discussed in the previous subsection, the DEIR does not address the process role of 
hydrogen in the HEFA process at all; and hence does not evaluate HEFA process demand.  As 
such, it fails to identify an existing hydrogen bottleneck at the Refinery which, if removed, 
would enable processing the additional pretreated feedstock the revised Project would produce.  
The County could (if it had focused on the HEFA process at all) have readily identified this 
bottleneck by comparing hydrogen production capacity and process hydrogen demand data for 



13 
 

the disclosed Project components.29  Had it done so it would have found that the repurposed 
hydrogen plants cannot actually supply enough hydrogen to refine 80,000 b/d of pretreated 
vegetable oils; and that this hydrogen bottleneck is particularly severe for jet biofuel production.  
Targeting HEFA jet fuel, a more hydrogen-intensive refining mode,30 the hydrogen bottleneck 
could limit onsite biofuel refining capacity to only about 60% to 70% of pretreated feed 
capacity.31    

The debottlenecking can be discerned to changes Phillips 66 made with respect to permit 
retention.  The company changed its original Project description so as to retain permits for 
existing refinery coking and naphtha reforming units, so that those units could continue or 
resume operation as part of the Project.32  Refinery crude distillation units would be shuttered 
upon full Project implementation,33 and the coking and reforming units would not process HEFA 
feedstock or whole crude.   Instead, repurposing the coking and reforming units would involve 
processing semi-refined petroleum acquired from other refineries.  Phillips 66 recently stated in 
other contexts that it is shifting the specialty coke production from its petroleum refining to 
produce graphite for batteries34 and planning to use the Rodeo coking unit for that purpose.35  
The coking would co-produce light oils its reformers would then convert to gasoline blend 
stocks.   

The debottlenecking element is that the light oil reforming would in turn co-produce 
hydrogen, thereby alleviating the jet biofuel production bottleneck described above.  The DEIR 
nowhere identifies this important impact of the retained permits.   

This undisclosed hydrogen debottlenecking action and the disclosed Project components 
would be interdependent components of the Project.  The hydrogen debottleneck component 
depends on repurposing coking and reforming units that the Project would free from crude 
refining support service.  The disclosed Project components, in turn, depend on the undisclosed 
hydrogen debottleneck for the ability to use their full capacity to produce biofuels, and especially 
HEFA jet fuel.  Indeed, without relieving the hydrogen bottleneck the Project might not long be 
viable.  The hydrogen debottleneck component would afford the ability to engage in more 
hydrogen-intensive jet fuel processing, which could boost jet biofuel yield on biomass feedstock 
from as little as 13% to as much as 49%.36  That could allow shifting to jet biofuel production 
without more drastic cuts in total Project biofuel production as State zero-emission vehicle 
policies phase out diesel biofuels along with petroleum diesel demand.   

Thus, Phillips 66 is highly incentivized to debottleneck its biorefinery; has asserted 
informal plans and formal Project objectives37 consistent with that result; and crucially, has 
changed its Project to include the specific equipment which would be used to debottleneck the 

 
29 Karras, 2021b.  
30 Id. 
31 Karras, 2021c. 
32 BAAQMD Application, 2021. Compare also Phillips 66 initial Project Description; DEIR pp. 3-28, 3-29.  
33 DEIR pp. 3-28, 3-29. 
34 Phillips 66 3Q 2021 Earnings Conference Call; 29 Oct 2021, 12 p.m. ET. 
35 Personal communication between Charles Davidson, Rodeo Citizens Association, and Greg Karras, Community 
Energy reSource. 28 October 2021. 
36 Pearlson et al., 2013.  
37 DEIR p. 3-22 (objectives to maximize production of renewable fuels and reuse existing equipment to do so). 
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Project’s capacity.  In the absence of a binding assurance that petroleum products processing will 
cease, the DEIR should have identified this hydrogen debottleneck as a component of the 
Project, and its potentially significant environmental impacts evaluated and mitigated to the 
extent possible.  
 

C. The Project Description Failed to Disclose the Operational Duration of the Project, 
Essential to Describing Impacts that Worsen Over Time 
 
Essential to evaluating environmental impacts of the Project is knowing the period over 

which the impacts could occur, and could worsen.  Thus, the operational duration of the Project 
is highly relevant to evaluating impacts that may accumulate or otherwise worsen over time.  

  
However, the DEIR fails to disclose the anticipated and technically achievable 

operational duration of the Project.  The necessary data and information could have been 
obtained from various sources.  First, the County should have taken into consideration the 
declining place of combustion fuel as California moves toward its climate goals, and the County 
fulfils its own “Diesel Free in ‘33” pledge (Section VI).  Additionally, the County could have 
requested operational duration data from Phillips 66 as necessary supporting data for its permit 
application.  Such data could also have been accessed from publicly reported sources.  For 
example, process unit-specific operational duration data from Bay Area refineries, including data 
for some of the same types of process units to be repurposed by the Project, have been compiled, 
analyzed and reported publicly by Communities for a Better Environment.38   
 
III. THE DEIR IDENTIFIES AN IMPROPER BASELINE FOR THE PROJECT39  
 
 The DEIR commits a major error in using an operating crude oil refinery as a baseline for 
determining impact significance.  All available information indicates that Phillips 66 is in the 
process of phasing out its Santa Maria refinery, the only available source of petroleum feedstock 
for the Refinery, regardless of whether the County grants a permit for the Project.  The end of 
petroleum refining at the Refinery is thus inevitable in the near term, with or without the Project.  
It is hence deeply misleading that the DEIR identifies previous years in which the Refinery was 
fully operational as a Project baseline.  Failure to inform the public of the Refinery’s existing 
trajectory toward ending petroleum processing creates the incorrect impression that the Project 
reflects a reduction in impacts from an artificially inflated baseline. 
 

A. CEQA Requires Use of an Accurate Baseline  
 
 The purpose of a description of baseline conditions is “to give the public and decision 
makers the most accurate and understandable picture practically possible of the project's likely 
near-term and long-term impacts.”  CEQA Guidelines at 15125(a).  The baseline should 
generally “describe physical environmental conditions as they exist at the time the notice of 
preparation is published.”  CEQA Guidelines § 15125.  But where “use of existing conditions 

 
38 Karras, 2020. Decommissioning California Refineries 
39 Supplemental information in support of this analysis is provided in Karras 2021c accompanying this comment, in 
the section entitled “The DEIR Obscures the Significance of Project Impacts by Asserting an Inflated Alternative 
Baseline Without Factual Support.”  
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would be either misleading or without informative value to decision makers and the public,” use 
of a baseline reflecting projected future conditions is appropriate.  Id. § 15125(a)(1) and (2).  

 “An approach using hypothetical allowable conditions as the baseline results in ‘illusory’ 
comparisons that ‘can only mislead the public as to the reality of the impacts and subvert full 
consideration of the actual environmental impacts,’ a result at direct odds with CEQA’s intent.”  
Communities for a Better Environment v. South Coast Air Quality Management District, (2010), 
48 Cal4th 310, 322.  Accordingly, the existence of permits allowing a certain level of operation 
is not appropriately determinative of baseline “physical environmental conditions.”  Id. at 320-21 
(“A long line of Court of Appeal decisions holds, in similar terms, that the impacts of a proposed 
project are ordinarily to be compared to the actual environmental conditions existing at the time 
of CEQA analysis, rather than to allowable conditions defined by a plan or regulatory 
framework.”).  

 Thus, the DEIR analysis concerning baseline identification is legally deficient. The issue 
is not whether the Refinery’s emissions fluctuated over time during past years. DEIR at 3-36, 
citing CEQA Guidelines § 15125(a)(1).  It is that the Refinery’s current existing conditions 
reflect a winding down of its crude oil processing operations; such that its inevitable near-term 
future conditions involve not processing crude oil at all.  
 

B. Available Evidence Makes Clear that Phillips 66 is Winding Down Operations at the 
Refinery Regardless of Whether the Project Moves Forward 

 
 The DEIR selects 2019 as the baseline year for evaluating Project impacts.  DEIR at 3-37 
– 38. However, this choice of baseline reflects neither current nor near-term future reality.  In 
fact, the steadily declining availability of crude feedstock supply to the Refinery makes clear that 
it is simply not possible that 2019 production levels will continue indefinitely.   
 
 As discussed in detail in the sections below, available evidence leads to the conclusion 
that the Phillips 66 Santa Maria refinery (Santa Maria facility) and Refinery which functionally 
depends on it are on a trajectory to reduce or cease their crude processing operations in the 
relatively near term even if the County does not approve the Project, due to supply limitations 
and the increasingly poor economics of crude oil refining.  Thus, the appropriate baseline for 
assessing Project impacts is not indefinitely continued crude oil refining, but rather a slowdown 
or shutdown of one or both facilities. This would mean that the Project would not achieve all - or 
possibly any – of the claimed emissions reductions set forth in the Project application; and might, 
in fact, increase emissions significantly over the baseline.   
 
 The near-term inevitability of the Refinery’s curtailment or closure is evident in the 
history of the Refinery’s operations, and available public data, as discussed in the sections 
below.  Indeed, it is evident even in the Project application (Application), which assumes closure 
of the Phillips 66 Santa Maria facility – a current source of Rodeo feedstock via pipeline. It 
asserts that Phillips 66 needs authorization to increase crude and gas oil imports over its Rodeo 
marine terminal by up to 73,818 barrels per day40 (b/d) until its biofuel conversion is built and 

 
40 The current marine terminal input limit is 51,182 b/d, and Phillips 66 proposes to increase that limit up to 125,000 
b/d.  Notice of Preparation at 3. 
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fully online,41  "to accommodate the idling and decommissioning of the Santa Maria facility in 
San Luis Obispo County.”42 Yet the Application does not specifically identify closure of the 
Santa Maria refinery as a component of the Project – it simply assumes it as a background fact.43   
 
 The following sections address in detail why the DEIR conclusions re an appropriate 
baseline are based in inadequate informational disclosure, and unsupported by substantial 
evidence.   

1. Inherent Infrastructure Constraints Limit Crude Feedstock Availability to the SF 
Complex  

 
The DEIR expressly acknowledges that continued crude refining would be infeasible at 

the Refinery if and when the Refinery loses access to crude and semi-refined crude from the 
Santa Maria facility and pipeline system.  DEIR at 5-3.   As discussed below, the Santa Maria 
facility is essential to the Refinery’s ability to obtain refining feedstock other than crude brought 
in over the wharf. 

 It is thus fatal to the DEIR’s baseline analysis that the DEIR fails to disclose factors that 
are already leading to the inevitable near-term closure of the Santa Maria facility, regardless of 
the Project. Specifically, the DEIR fails to disclose or evaluate (and also erroneously describes) 
the functional interdependence of the Refinery, Santa Maria facility, and pipeline system as 
essential components of the San Francisco Refining Complex (SF Complex); the unique 
geography of these SF Complex components; and the resultant unique limitations in currently 
accessible crude feedstock for the Santa Maria facility and hence for the Refinery. These 
unacknowledged limitations on the Refinery’s ability to operate exist independently of Project-
related decisionmaking.  And as discussed below, they will make continued crude processing at 
the Refinery at historic levels impossible – belying the baseline identified in the DEIR. 

Map 1 illustrates the unique geographic distribution of SF Complex refining and pipeline 
components, in relation to the landlocked crude resources the SF Complex was uniquely 
designed to access for feedstock - including pipeline-linked Outer Continental Shelf (OCS), 
Central Coast onshore, and San Joaquin Valley crude resources.44  Crucially, the Santa Maria 
facility, marked “B” in Map 1, has no seaport access to import foreign and Alaskan crude via 
marine vessels,45 which refiners statewide have come to rely upon for the majority of statewide 
refinery feedstock.46   

 
41 The increase would be from the current marine terminal input limit of 51,182 barrels per day (b/d) limit now to 
125,000 b/d.  
42 Application at 12. 
43 Id. at 11-12 (listing Project components). 
44 Map 1 is only approximately to scale, consistent with facility and pipeline maps in the DEIR, and based also upon 
state and federal oilfield location and accessibility data, as documented in Karras, 2021c. 
45 SLOC, 2014. Phillips 66 Company Rail Spur Extension and Crude Unloading Project Revised Public Draft 
Environmental Impact Report; prepared for San Luis Obispo County (SLOC) by Marine Research Specialists 
(MRS). October 2014. SCH# 2013071028. Excerpt including title page and project description. 
46 Crude Oil Sources for California Refineries; California Energy Commission: Sacramento, CA. (CEC, 2021a).  
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As illustrated, the sources of crude for the Santa Maria facility are very limited. There is 
only one local pipeline supplying crude to the Santa Maria facility, limiting its ability to access 
crude from outside the local area.47  The Santa Maria facility has access to several local onshore 
oilfields via truck transport to a local pipeline pump station, but such transport is sufficient to 
supply only about half of the facility’s capacity.48  As of 2014, OCS oilfields  connected to the 
Santa Maria facility's single crude input pipeline via pipelines from Santa Barbara County (“C” 
in Map 1) supplied up to 85% of the Santa Maria facility crude input.49  By contrast, the largest 
still-producing onshore oilfield that historically supplied the Santa Maria facility, the San Ardo 
oilfield in Monterey County (part of “D” in Map 1) supplied only 5–10% of its crude as of 
2014.50  The DEIR does not disclose this crude supply limitation of the Santa Maria facility – 
and hence the Refinery - or evaluate the Refinery’s resultant reliance on the portion of OCS 
crude which the Santa Maria facility can access via pipelines and historically smaller onshore 
crude resources in San Luis Obispo County and parts of Santa Barbara and Monterey counties 
(“D” in Map 1).51  

The DEIR commits a clear error in its setting description that further obscures the Santa 
Maria facility’s very limited access to crude oil supply – indicating access to resources that that 
facility does not, in fact, have.  Pipeline system Line 100 (“L-100” in Map 1), which runs from 
Kern County oilfields in the San Joaquin Valley (“E” in Map 1), does not connect at all to the 
Santa Maria facility.  It runs north to the junction with Line 200 from the Santa Maria facility 

 
47 SLOC, 2014.  
48 SLOC, 2014.  
49 SLOC, 2014. 
50 SLOC, 2014. 
51 Karras, 2021c.  
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and Line 400 to the Refinery, where the Kern crude and partially refined oil output from the 
Santa Maria refinery both flow north through Line 400 to the Refinery.52  The DEIR, however, 
erroneously describes Line 100 as directly supplying the Santa Maria refinery: “Two other 
pipelines—Line 100 and Line 300—connect the Santa Maria Site to crude oil collection 
facilities elsewhere in California ... [including] Kern County ... .” DEIR at 3-21 (emphasis 
added).  This clear error in the DEIR obscures the fact that the Santa Maria refinery lacks access 
to San Joaquin oilfields—the largest remaining regional crude resource in California.53  54 

The Refinery likewise lacks access to the Kern County oil fields if the Santa Maria 
facility closes, despite the fact that Line 400 (connected to the Kern County fields via Line 100) 
runs directly to it. The DEIR correctly states that the entire pipeline system would shutter in 
place when the Santa Maria facility closes, providing that conclusion as a reason for a 
“transitional” increase in permitted crude inputs to the Refinery through its marine terminal.  
DEIR at 3-32; see Id. at 5-3.55 Although the DEIR does not explain this, the reason the pipeline 
system would not continue to function after the closure of the Santa Maria facility is that lines 
100 and 400 cannot physically function effectively without input from the Santa Maria facility.  
This is because the naphtha and pressure distillate from the Santa Maria facility thins the viscous 
(thick like molasses) Kern County San Joaquin Valley Heavy crude (“E” in Map 1), thus 
enabling it to move through Line 400 to the RF.56   

Thus, in baseline conditions – without the “transitional” marine terminal throughput 
increase – the Refinery’s only potential source of crude is the limited volume of crude it can 
bring in over the wharf at currently permitted volumes.  Those permitted volumes are enough to 
supply only 47 percent of the Refinery’s throughput capacity, as explained in the DEIR analysis 
of the alternative of shutting down the Santa Maria facility but keeping the Refinery open.  DEIR 
at 5-3.  Processing only these limited volumes brought in over the wharf over current limits 
would result in the refinery operating at a far lower throughput rate than described in the DEIR’s 
baseline scenario.  .  The DEIR functionally already recognizes that this scenario is not realistic, 
having acknowledged  that continued crude refining would be infeasible at the Refinery if and 
when the Refinery loses access to crude and semi-refined crude from the Santa Maria facility and 
pipeline system.  DEIR at 5-3. 
  

 
52 Karras, 2021c. Careful review of DEIR Figure 3-5 confirms this accurate description of pipeline flows, once the 
reader knows that crude does not flow to the SMF through Line 200. However, the erroneous assertion in the text on 
page 3-21 of the DEIR is misleading on that point because it could only make sense by assuming the opposite.  
53 Karras, 2021c.  
54 This error in the DEIR further compounds its failure to disclose the Santa Maria facility’s – and hence the 
Refinery’s – very limited access to crude, in the absence of seaport access. Gasoline, diesel and jet fuel production 
from the crude accessed and partially refined into naphtha and gas oil (“pressure distillate”) at the Santa Maria 
facility, then sent through lines 200 and 400, relies entirely on further processing at the Refinery (“A” in Map 1).  
This too, is not described in the DEIR. 
55 Karras, 2021c. 
56 Karras, 2021c.  
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2. The Permitting History of the Refinery Evidences Declining Crude Feedstock 
Availability   

Having failed to accurately describe the infrastructure constraints limiting the Refinery’s 
access to crude oil, the DEIR further fails to disclose information indicating that even this limited 
supply is diminishing – hence, by the company’s own admission, foreclosing the Refinery’s 
ability to continue processing crude at historic levels in the absence of the Project.  Had they 
been included in the DEIR, would have contravened the County’s conclusion that these historic 
levels represent an appropriate baseline (and no project alternative, as discussed in Section VIII).   

Specifically, the DEIR fails to disclose that prior to proposing this Project, Phillips 66 
warned that lack of access to crude oil, with such access being circumscribed as described in the 
subsection above, could lead to processing rate curtailments at the Refinery.  On September 6, 
2019 Carl Perkins, then the Phillips 66 Rodeo refinery manager, wrote Jack Broadbent, the 
Executive Director of the Bay Area Air Quality Management District, offering “concessions” in 
return for advancing a project proposed by the refiner to increase crude and gas oil imports to the 
Refinery via marine vessels.57  Perkins stated that proposal—which was never approved or 
implemented—would “greatly enhance the continued viability of the Rodeo Refinery if and 
when California-produced crude oil becomes restricted in quantity or generally unavailable as a 
refinery process input.”58  Perkins further stated that the refiner “seeks to ensure a reliable crude 
oil supply for the future. If this potential process input problem is not resolved, it could lead to 
processing rate curtailments at the [Rodeo] refinery ... .”59     

Underpinning these concerns with continued crude oil availability at the Refinery is the 
fact that the economics of obtaining feedstock from the Santa Maria facility are becoming less 
optimal; that production at the Santa Maria facility has been sharply declining.; and that these 
factors led to a decision to close the Santa Maria facility independent of the Project.  Before its 
warning to the Bay Area Air Quality Management District described above, and before applying 
to that air district for expanded crude imports through the Refinery’s marine terminal, Phillips 66 
sought access to new sources of crude via oil trains which would unload crude imported from 
other U.S. states and Canada at a proposed new Santa Maria facility rail spur extension.60  In its 
review of that proposed rail spur, San Luis Obispo County described the limited Santa Maria 
facility access to crude and how that limited its access to competitively priced crude, then 
previewed, during 2014, the 2019 warning by Phillips described herein above: “Phillips 66 
would like to benefit from these competitively priced crudes.  In the short-term (three to five 
years), the availability of these competitively priced crudes would be the main driver ... In the 
long-term, the ... remaining life of the refinery is dependent on crude oil supplies, prices and 
overall economics.”61  The DEIR does not disclose those findings.  And in fact, permits for that 
rail spur extension were denied and it was never built.  The DEIR fails to evaluate whether the 
“long-term” need to replace declining sources of crude for the Refinery identified in 2014 is now 
an acute short-term need.    

 
57 Perkins, 2019.  
58 Perkins, 2019. 
59 Perkins, 2019. 
60 SLOC, 2014.  
61 SLOC, 2014.  
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Recent events, undisclosed in the DEIR, indicate the need is, indeed, acute at the Santa 
Maria facility on which the Refinery depends.  By 2017, ExxonMobil proposed to temporarily 
truck crude to the Santa Maria facility, a proposal the Santa County Planning Commission later 
voted to deny.62  Phillips 66 abandoned its proposed Santa Maria facility pipeline replacement 
project in August 2020.63 This fact strongly indicates that the company’s plan to decommission 
the Santa Maria facility was developed independently from the Project, and was already 
underway before Phillips 66 filed its Application with the County.  

Overall, it is important to recognize that no other California refinery is built to access 
isolated crude resources with landlocked front-end refining hundreds of pipeline miles from its 
back-end refining. And no other faces the crisis this built-in reliance on geographically limited 
and finite resources has wrought.  The DEIR’s failure to recognize and address these unique 
circumstances faced by the Refinery is a fatal flaw. 

3. Available Crude Supply Data Demonstrate Declining Feedstock Availability at the 
Santa Maria Facility 

The County could and should have disclosed and considered, in setting the baseline, 
abundant crude oil production data indicating that available supply to the Santa Maria facility – 
and hence to the Refinery – is being steadily choked off as the California production on which it 
is dependent declines.  Failure to do so undercuts the validity of the baseline determination, and 
renders it unsupported by substantial evidence.  Given the decline trajectory, there is no sound 
basis to assume that future production levels at the Santa Maria facility and the Refinery will 
continue to match 2019 levels.  Indeed, the decline points to and supports an inference that the 
Santa Maria facility is already headed for closure.  

In 2014 San Luis Obispo County conducted the type of crude access limitation review for 
the Santa Maria facility that found steeply declining crude feedstock availability.  This review 
was referenced in the Scoping Comments but ignored by the County.  It should not have been, 
because it is pertinent to the question of baseline and clearly undercuts the DEIR’s conclusion 
regarding it.  It should hence have been disclosed and addressed in the DEIR – especially given 
that (as discussed below and above), constraints have only gotten more severe in the intervening 
years. San Luis Obispo County found that as of 2014, the facility’s continuing crude supply was 
already in doubt:  

Having only one pipeline system available for delivering crude oil to the refinery 
limits the [Santa Maria facility] refinery's ability to obtain crude oil from sources 
outside the local area. ... In the long-term, the need [for the Santa Maria facility to 
access new sources of crude] could be driven by declines in local production of 
crude oil that can be delivered by pipeline.  Production from offshore ... (OCS 
crude) has been in decline for a number of years. Oil production in Santa Barbara 
County (both onshore and offshore) peaked at about 188,000 barrels in 1995 ... 

 
62 SBC, 2021. ExxonMobil Interim Trucking for SYU Phased Restart Project Status, Description, Timeline; Santa 
Barbara County Department of Planning & Development. Website page accessed 18 November 2021.  
63 Scully, J., 2020. Phillips 66 Plans 2023 Closure of Santa Maria Refinery, Pulls Application for Pipeline Project. 
https://www.noozhawk.com/article/phillips_66_closure_of_santa_maria_refinery_planned_for_2023_20200813  
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and currently production is around 61,000 barrels per day for both onshore and 
offshore oil fields ... . [T]he success and amount of additional production from 
[new] projects is currently speculative.64 

Currently available data confirm that feedstock availability at the Santa Maria facility has 
continued to deteriorate through the present time.  The U.S. Bureau of Ocean Energy 
Management (BOEM) reports production data for OCS oilfields that the Santa Maria facility 
historically and currently can access via pipelines.65 66  These data, which the DEIR does not 
disclose or discuss, are summarized in Chart 1.     

 

The BOEM data illustrated in Chart 1 indicate that crude production from OCS oilfields 
that the Santa Maria facility has historically been able to access continued in steep long-term 
decline after the 2014 San Luis Obispo analysis.  From an annual average of approximately 
146,000 barrels per day (b/d) in 1996, OCS oil production from these fields,67 collectively, fell 
by 98% to approximately 3,000 b/d in 2020.68  Had the DEIR disclosed these data, the County 
could and should have found that the historically dominant OCS source of crude refined by the 
Santa Maria facility is in steep terminal decline; and hence that a baseline grounded in 
assumptions of historic production levels is unsupportable.  

 
64 SLOC, 2014.  
65 USBOEM, 2021a. U.S. Bureau of Ocean Energy Management. Pacific Production; data tables for the Pacific 
OCS Region, 1996–2021. https://www.data.boem.gov/Main/PacificProduction.aspx#ascii  
66 USBOEM, 2021b. U.S. Department of the Interior, Bureau of Safety and Environmental Enforcement/Bureau of 
Ocean Energy Management, Pacific OCS Region. Map updated May 2021.  
67 These OCS oilfields that the SMF could historically or currently access via pipelines are the Point Pedernales, 
Point Arguello, Hondo, Pescado, and Sacate fields. See USBOEM, 2021b. 
68 USBOEM, 2021a.  
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State data, also not disclosed or addressed in the DEIR, further support a conclusion that 
available feedstock for the Santa Maria facility (and hence the Refinery) is steadily and 
precipitously declining. The California Air Resources Board (CARB) and the Geologic Energy 
Management Division (CalGEM, formerly DOGGR)  both have collected data concerning the 
total annual amounts of crude actually refined from each OCS and State offshore and onshore 
oilfield.69  The County could have, but did not, report and evaluate changes in the annual 
volumes of crude actually refined in California which were derived from OCS and onshore 
oilfields that the SMF can access.70  Chart 2, based on the CalGEM/DOGGR data, confirms the 
declining availability of crude feedstock supply to the Santa Maria facility.71  

 

The falling brown curve illustrates the rapid decline in total crude accessible to the Santa Maria 
facility that was refined statewide since 2014.  Most importantly, its fall below the dashed red 
line indicates this dwindling crude supply could no longer support Santa Maria facility operation 
at or even near capacity.  From approximately 73,000 b/d in 2014, total refining of Central Coast 
onshore, offshore, and OCS crude accessible to the Santa Maria facility via truck and pipeline 
fell by 59%, to approximately 30,000 b/d in 2020.72  In 2019, before COVID-19, the Santa Maria 

 
69 CARB, various years. Calculation of Crude Average Carbon Intensity Values; California Air Resources Board: 
Sacramento, CA. In LCFS Crude Oil Life Cycle Assessment, Final California Crude Average Carbon Intensity 
Values. Accessed October 2021. https://ww2.arb.ca.gov/resources/documents/lcfs-crude-oil-life-cycle-assessment 
70 DOGGR, 2017. 2017 Report of California Oil and Gas Production Statistics; California Department of 
Conservation, Division of Oil, Gas, & Geothermal Resources: Sacramento, CA.  
71 For example, based on evidence described in sections B.1.1 and B.1.2 herein, Chart 2 includes all onshore and 
State offshore fields identified by DOGGR (2017) in District 3, and OCS oilfields included in Chart 1 as noted 
above, and optimistically assumes that no other California refiner competes for access to their production.   
72 Karras, 2021c.  
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facility was operating at only 26,700 b/d,73 45% below its 48,950 b/d capacity.74  In 2020, as 
accessible crude fell by roughly another 2,000 b/d,75 the SMF cut rate by another 1,000 b/d to 
25,700 b/d,76 fully 47% below its design capacity.77  

 These data demonstrate that the currently accessible crude supply does not allow 
operation at historic rates—the baseline condition conclusion in the DEIR—and strongly suggest 
that further dwindling access to crude would further curtail, then shutter, the crude refinery.  

The County should have disclosed and evaluated all of this data, but it did not.  It should 
additionally have required Phillips 66 to disclose relevant correlative data – i.e., to provide 
volumes of each crude refined at each facility.  The County’s failure to do any of that obscures 
the plain falsity of its conclusion that a refinery with steadily less access to crude will continue to 
refine at current levels indefinitely  (DEIR at 3-37).  The County has thus failed to inform the 
public that a set of conditions that the DEIR plainly states would end crude refining at the 
Refinery (DEIR at 5-3) are imminently about to materialize.  

4. Production Declines in the SF Complex Reflect Larger National Trends 

The likelihood that production levels will continue to decline in the SF Complex is 
underscored by current national trends in refinery economics.  Both the Santa Mara facility and 
the Refinery are impacted by the overall increasingly poor profit margins of crude oil refining, 
which has led to the closure, or conversion to biofuels production, of numerous refineries in 
California and throughout the world.  The COVID pandemic caused short-term volatility; but 
refinery profits across the nation have been declining since before the pandemic.  Refineries are 
closing or converting to biofuel production in the United States and throughout the world, and 
there is significant doubt whether the economics of refining will improve post-pandemic.  The 
International Energy Agency (IEA) reported in November 2020 that roughly a dozen refinery 
closures had been announced in the previous few months, with the bulk of the capacity closures 
– over 1 million b/d – happening in the United States.  IEA stated in its monthly report, “There 
were capacity shutdowns planned for 2020-2021 prior to COVID-19, but the bulk of the new 
announcements reflect pessimism about refining economics in a world suffering from temporary 
demand collapse and structural refining overcapacity.”    

 Structural factors that underly this trend, predating but accelerated by COVID-19, are 
especially pronounced in the U.S. at West Coast refineries.  Growth reversed years ago in both 
the crude supply and the market demand that California refineries were first built to tap.    
Refiners statewide reacted by increasing production through increasing reliance on oil imports 
and export fuels markets.   The sustainability problem with that path-dependent reaction was 

 
73 DEIR p. 3-21.  
74 SLOC, 2014.  
75 Karras, 2021c.  
76 DEIR p. 3-21. 
77 This very low SMF production rate in 2019 would have reduced SMF output to the RF and thus capacity to thin 
and enable the movement of viscous San Joaquin Valley crude through Line 400 to the RF.  Among other things, 
that reduction in RF pipeline receipts during 2019 might help to explain the anomalously high RF marine vessel 
traffic in 2019 reported by the DEIR. 
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further revealed by COVID-19.  From March 20, 2020, through January 15, 2021, fully one-
fourth of statewide refining production became unproductive assets as a side effect of the 
pandemic, which paused personal travel. Perhaps most dispositively, even during the recent 
temporary surge in statewide and West Coast demand for petroleum fuels, up to 305,000 barrels 
per calendar day of statewide refining capacity—far more than the total capacity of this Phillips 
refinery—remained idle.78   Phillips 66 faces this statewide overcapacity problem, along with the 
rapid terminal decline of site-specific crude resources that its refining facilities were built for and 
remain uniquely dependent upon. 

5. Conclusion Regarding the DEIR Baseline Analysis.  

The DEIR acknowledges both that crude refining at Rodeo would be infeasible without 
the Santa Maria facility and pipeline connecting it to the Refinery (DEIR at 5-3), and that 
“throughput at the Santa Maria Site has declined over time ..” (p. 5-12). However, it fails to 
disclose the key facts driving the future of the Santa Maria facility and the Refinery described 
above. It then fails to draw the necessary conclusion from those facts, which is that Refinery 
production will be increasingly curtailed under status quo conditions; and to apply that 
conclusion to its selection of a baseline.  The DEIR’s passing statement that “declining 
production is not equivalent to closure” (DEIR 5-12) is meaningless and uninformative.  The 
question is not whether those two things are “equivalent”; it is whether declining production 
undercuts the DEIR’s assumption that production will continue at historic levels; and whether 
the decline signifies a likelihood of near-term closure that should have been disclosed and 
evaluated as part of determining an accurate baseline (as well as no project alternative).  

An accurate baseline would be based on the reality that refining will not and cannot 
continue at 2019 levels, or anything close to them.  The DEIR must be revised and recirculated 
with full information addressing this reality. 
 
 
IV. THE DEIR FAILED TO CONSIDER THE UPSTREAM ENVIRONMENTAL 

IMPACTS OF FEEDSTOCKS 
 
  As the largest biofuel refinery in the world, the Project would by definition 
consume unprecedented volumes of feedstock – inevitably much of it consisting of agricultural 
food products such as soybean oil.  Both the environmental analysis for the California 2017 
Scoping Plan and the Low-Carbon Fuel Standard (LCFS) expected localities to analyze and 
mitigate the potentially destructive consequences of such food crop and food system-related 
biofuels.  Yet remarkably, the DEIR is virtually devoid of any discussion of the environmental 
impact of this unavoidably massive upheaval in the nation’s agricultural systems, with global 
implications.   
 
 Commenters’ Scoping Comments provided the County with abundant information 
concerning the potential upstream environmental impact of the Project’s proposed feedstocks, 
including through indirect land use changes.79  The Scoping Comments offered reliable data that 

 
78 Karras, 2021c. 
79Scoping Comments, pp. 10. 
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indicates severe shortages in non-food crop sources such as waste oil and animal fats will 
necessarily require the Project to make use of large amounts of food crop oils, most notably 
soybean oil.80  Commenters pointed to studies that have documented the unintended economic, 
environmental, and climate consequences of using fungible feedstock to produce biofuels.  
Although the environmental and climate impacts of each may vary in biofuel production, food 
crop oils share a basic chemical structure that allows them to be used interchangeably or 
substituted for each other in the market—a characteristic called fungibility.  Most notably, 
Commenters documented the massive spike in demand for biofuel feedstocks that will be 
induced by the Project.81  
  
 The DEIR effectively disregards all this information.  None of the extensive scientific 
research and data provided by Commenters concerning the potential upstream impact of food 
crop feedstocks is even referenced, much less considered.   
 

Ultimately, the DEIR concludes, without any analysis resembling an evaluation of either 
displacement or induced land use changes, that the Project will have no impact on agricultural or 
forestry resources.  DEIR at 4-1.  It improperly narrows the geographic scope to “entirely within 
the developed areas of the Rodeo Site, Carbon Plant, and the Santa Maria Site.”  Id.  As a result, 
the DEIR’s very limited discussion and conclusions concerning upstream environmental impacts 
suffers from the following deficiencies, addressed at greater length in the sections below: 
 

 Misplaced reliance on the LCFS.  Implicitly, the DEIR appears to justify rejecting the 
Scoping Comments’ concerns about the inducement land use changes based on the 
existence of the State’s Low Carbon Fuel Standard (LCFS), which draws on an analysis 
of upstream impacts.  DEIR at 4.6-212, 4.8-266, 4.8-284.  That reliance is entirely 
misplaced.  

 Failure to fully describe feedstocks and their limited availability.  The DEIR fails to fully 
identify and analyze all potential feedstock the Project will be capable of processing.  It 
merely states what feedstocks the Project’s slate is “anticipated”, DEIR at 3-25-27; see 
Section II), without describing the factors that will determine the feedstock slate.  The 
DEIR makes a sweeping comment that feedstock combinations cannot be predicted with 
“any degree of certainty," but data collected for over a decade indicates otherwise.  The 
analysis makes no reference to this exemplary data presented in the Scoping Comments 
concerning the limited availability of biofuel feedstocks, particularly for waste oils and 
animal fats, and the impact of that limited availability on the likely feedstock mix for the 
Project.82   

 Failure to address impact of feedstock fungibility with an indirect land use change 
(ILUC) and displacement analysis.  The DEIR does include a discussion of the 
fungibility of feedstock commodities, DEIR 3-27, but fails to follow through with the 
corresponding ILUC and displacement analyses that would allow the County to assess the 
environmental and climate impacts of ILUC and displacement changes.   

 Failure to address the magnitude of feedstock demand increase.  The Scoping Comments 
set forth the large percentage increase in demand for food system-related feedstocks of 

 
80 Scoping Comments, pp. 12-14. 
81 Scoping Comments, pp. 13. 
82 Id.   
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the type proposed to be used for the Project.  These enormous spikes receive no mention 
in the DEIR.  

 Failure to address environmental impacts from land use changes caused by feedstock 
demand increases.  There is now broad consensus that increased demand for food crop 
oil biofuel feedstock has induced land use changes with significant negative 
environmental and climate consequences.  Of particularly great concern are the studies 
that document a link between increased demand for SBO to a dangerous increase in palm 
oil production.  

 Failure to meaningfully address mitigation of upstream environmental impacts.   
Meaningful mitigation measures, not addressed in the DEIR, would include limiting use 
of the most harmful types of feedstocks and those likely to induce increased production 
of such feedstocks.  It is likely that the County would need to limit at least two of the 
feedstock identified in the DEIR—SBO and DCO—as a mitigation measure.  
 

A. Previous LCFS Program-Level CEQA Analysis Does Not Exempt the County from 
Analyzing Impacts Analysis of Project-Induced Land Use Changes and Mitigating 
Them 

 
The DEIR includes numerous references to the California Low Carbon Fuel Standard 

(LCFS) crediting system.  To the extent the County may take the position that any land use 
impacts have already been addressed in the environmental analyses to adopt and amend the 
LCFS, that position is unsupportable.83    While CARB may have evaluated, considered, and 
hoped to mitigate greenhouse gas emissions from the transportation sector in the design of the 
LCFS, its land use change modeling was one factor in the quantification of carbon intensity (CI) 
and associated credits generated for an incremental unit of fuel.  It does not purport to assess the 
impact of an individual project, which produces a specific volume of such fuel using a knowable 
array of feedstocks.  That is the County’s job in this CEQA review. 

 
The LCFS analysis is not a substitute for CEQA because it does not establish or 

otherwise imply a significance threshold under CEQA Guidelines § 15064.7.  The LCFS is a 
“scoring system” in that the quantity of LCFS credits available for each barrel of fuel produced is 
based on the fuel’s “score”—its carbon intensity (CI).  The DEIR uses broad language to 
describe how the LCFS considers the “complete life cycle” of a fuel.  DEIR at 4.8-251.  But the 
details matter.  The LCFS calculates the incremental CI per barrel of production of covered fuels 
by incorporating multiple sources of associated carbon emissions, including those associated 
with feedstock-based land use changes.  The LCFS uses the Global Trade Analysis Project 
(GTAP), which is mentioned in the DEIR, to incorporate the incremental carbon impact of 
feedstock-induced indirect land use changes (ILUC) in its incremental CI scoring system.  
CARB uses GTAP to estimate the amounts and types of land worldwide that are converted to 
agricultural production to meet fuel demand. 84   DEIR 3.8-13. A closer reading of a key CARB 

 
83 DEIR 4.8-251, 4.8-3.   
84 In 2010, the LCFS ILUC analysis updated to using GTAP-BIO, which was designed to project the specific effects 
of one carefully defined policy change —namely the increased production of a biofuel. The methodology behind the 
change is detailed in Prabhu, A. Staff Report: Calculating Carbon Intensity Values from Indirect Land Use Change 
of Crop-Based Biofuels, California Environmental Protection Agency & Air Resources Board, 2015; Appendix I-6, 
1-7, I-19. https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/peerreview/050515staffreport_iluc.pdf 
(accessed Dec 8, 2021)[hereinafter CARB 2015 LCFS Staff Report ILUC]; see also Appendix I: Detailed Analysis 
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staff report on the LCFS ILUC analysis makes clear, “The GTAP-BIO analysis was designed to 
isolate the incremental contribution… GTAP-BIO projections are incremental and relative” 
(emphasis added).85 The ILUC emission factors in the LCFS are calculated by averaging 30 
GTAP scenarios with different input parameters per incremental unit increase in fuel demand,86 
disaggregating the land use change estimates by world region and agro87 88  This incremental 
adjustment of CI values is useful for augmenting incremental units of biofuel production based 
on carbon emissions from associated land use changes, but no more. 
 

As a marginal tool, the LCFS ILUC modeling does not set or have a threshold that could 
distinguish between significant and insignificant impacts under CEQA.  The LCFS can 
determine the incremental CI of one barrel per day of biofuel production, but it says nothing 
about what happens when an individual project produces a finite amount of fuel.  As a result, the 
LCFS cannot tell you if 80,000 b/d of additional biofuel feedstock consumption —and its 
associated environmental and climate impacts—is a little or a lot, insignificant or significant.   

 
Indeed, the 2018 LCFS Final EA indicates that state regulators did not intend for the 

LCFS to be a replacement for CEQA review of individual projects.  The 2018 LCFS Final EA 
explicitly explains that the environmental review conducted was only for the LCFS program—
not for individual projects.  It repeatedly states, “the programmatic level of analysis associated 
with this EA does not attempt to address project-specific details of mitigation…”89 and defers to 
local agencies like the County who have the “authority to determine project-level impacts and 
require project-level mitigation…for individual projects.”90  The County not only has the 
authority, but also the duty to determine project-level land use impacts and require project-level 
mitigation.   
 

Finally, the LCFS only addresses carbon emissions, as it is designed to assign a CI score 
to fuels.  It thus does not address non-carbon impacts associated with land use change.  These 
impacts, as discussed further below, can be ecologically devastating.  LCFS CI calculations are 
not designed to capture the full range of impacts associated with deforestation and other land use 
changes that may be wrought by increased production of biofuel feedstock crops.91  Following 
the guidance of the 2018 LCFS Final EA, it is up to a project-specific DEIR to analyze the 

 
for Indirect Land Use Change in Low Carbon Fuel Standard Regulation Staff Report: Initial Statement of Reasons 
for Proposed Rulemaking, California Air Resources Board, Jan 2015, I-1, 
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2015/lcfs2015/lcfs15appi.pdf (accessed Dec 8, 2021) 
[hereinafter CARB 2015 LCFS Staff Report ILUC Appendix]. 
85 CARB 2015 LCFS Staff Report ILUC Appendix I-20. 
86 CARB 2015 LCFS Staff Report ILUC Appendix I-8, I-16.  
87 CARB 2015 LCFS Staff Report ILUC Appendix I-13.  
88 CARB 2015 LCFS Staff Report ILUC Appendix Attachment 3-1.  
89 CARB analyzed the Conversion of Agricultural and Forest Resources Related to New Facilities, Agricultural and 
Forest Resource Impacts Related to Feedstock Cultivation and Long-Term Operational Impacts Related to 
Feedstock Production. See Final Environmental Analysis Prepared For The Proposed Amendments To The Low 
Carbon Fuel Standard And The Alternative Diesel Fuels Regulation, California Air Resources Board: Sacramento, 
CA, 2018; https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2018/lcfs18/finalea.pdf (accessed Dec 8, 2021) 
(hereinafter CARB 2018 LCFS Final EA). 
90 Id. 
91 Id.   
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agricultural, forest, soil and water impacts related to land use changes because this analysis is 
specific to the geographic source of the feedstock crops. 

 
In sum, the County cannot rely on the LCFS as a basis to abdicate its duty to disclose, 

analyze, and mitigate Project-induced land use changes in the DEIR.  That the LCFS passed 
through program-level environmental review does not exempt any and all individual fuel 
production projects from CEQA review simply because they might qualify for LCFS subsidies.  
It is imperative that the DEIR evaluate all effects of use of potential food-grade feedstocks on 
upstream land use and agricultural systems, and the environmental impacts associated with those 
effects.   
 

B. The DEIR Should Have Specified That the Project Will Rely Largely on Non-Waste 
Food System Oils, Primarily Soybean Oil 92 

 
 The Project would convert existing crude oil refining equipment for use in HEFA 
refining.  DEIR at 3.9 et seq.93  The only HEFA feedstocks available in commercially relevant 
amounts for biofuel refining are from land-based food systems.94  These include the ones listed 
in the DEIR: “used cooking oil (UCO); fat, oil and grease (FOG); tallow (animal fat); inedible 
corn oil (also known as distillers corn oil or DCO); soybean oil (SBO); canola oil; other 
vegetable-based oils and/or emerging and other next-generation feedstock.”  DEIR at 3.82.   
However, as noted above in the previous subsection, the DEIR reflects no commitment to use 
these in any particular proportion.   

 
The law requires more. Even to the extent Phillips 66 is unable to specify the exact 

amount of each feedstock that will be used in the Project year to year, the County should have 
evaluated a “reasonable worst case scenario” for feedstock consumption and its impacts.  See 
Planning and Conservation League v. Castaic Lake Water Agency (2009), 180 Cal.App.4th 210, 
252; Sierra Club v. Tahoe Regional Planning Agency, 916 F.Supp.2d 1098, 1151-52 (E.D.Cal. 
2013).  While the County was not required to address entirely speculative worst case scenarios, 
neither may it use the mere existence of uncertainty as justification to avoid addressing any 
feedstock-varying scenarios at all.  Id.  Neither is analysis only of the reasonable worst case 
scenario necessarily sufficient – the County was required to evaluate a reasonable array of 
scenarios, including but not necessarily limited to the worst case scenario, in order to provide full 
disclosure. City of Long Beach v. City of Los Angeles (2018), 19 Cal.App.5th 465, 487-88. 

 

 
92 Portner, H.O. et al., Scientific outcome of the IPBES-IPCC co-sponsored workshop on biodiversity and climate 
change, IPBES Secretariat, June 2021, 18-19, 28-29, 53-58. https://www.ipbes.net/events/launch-ipbes-ipcc-co-
sponsored-workshop-report-biodiversity-and-climate-change (accessed Dec 8, 2021).  
93 Although as discussed in Section II, the DEIR never specifically mentions HEFA, the description generally 
references that technology, i.e., briefly noting that the process feeds lipids, and more specifically, lipids from 
triacylglycerols (TAGs), and fatty acids cleaved from those TAGs, from biomass into the refinery.  
94 While fish oils are commercially available, they are extremely limited in availability. Food and Agriculture 
Organization of the United Nations (FAO), The State of World Fisheries and Aquaculture: Sustainability in action, 
2020. http://www.fao.org/documents/card/en/c/ca9229en (accessed Dec 12, 2021); see also Yusuff, A., Adeniyi, O., 
Olutoye M., and Akpan, U. Waste Frying Oil as a Feedstock for Biodiesel Production, IntechOpen, 
2018. http://dx.doi.org/10.5772/intechopen.79433 (accessed Dec 8, 2021). 
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Whether the list is exclusive or not, appropriate DEIR impact analysis should reflect 
historic, current, and projected feedstock availability that will influence the proportional 
selection of feedstocks as demand for feedstock increases.  While the DEIR acknowledges that 
market forces will also influence the selection of feedstocks, DEIR at 3-27, the County cannot 
ignore this readily available information about feedstock availability.  Under CEQA, the County 
must still identify analyze the significance of the foreseeable feedstock mix scenarios—including 
a reasonable worst case scenario—accordingly.   
  

Had it done so, the County would have determined that the very large majority of the 
feedstock the Project will use will almost certainly come from food crop and food system oils—
predominantly SBO but also potentially others like DCO —with very little coming from waste 
oils such as tallow. One indicator for the likely predominant role of SBO and other food crop oils 
for the Project is the current breakdown of feedstock demand for biodiesel (another lipid-based 
biofuel) production.95  From 2018 to 2020, 59% of biodiesel in the United States was produced 
from SBO as feedstock, compared to 11% from yellow grease, 14% from DCO, and only 3% 
from tallow, or rendered beef fat.96  Another indicator is the limited domestic supply of 
alternative feedstock sources. Tallow and other waste oil volumes have come nowhere near 
meeting current biodiesel feedstock demand, with little prospect of expanding soon.97  The future 
possible supply for these wastes is substantially constrained by the industries that produce them, 
and as such are generally nonresponsive to increased levels of demand.  As a result, supplies will 
likely only increase at the natural pace of the industries that produce them.98  Thus, a large 
fraction of feedstock likely to be used for the Project will be food crop oils – both purpose-grown 
food crop oils, such as SBO, canola, rapeseed, and cottonseed oils; and oils currently used in the 
food system, such as DCO.     

 
C. The Project’s Use of Feedstocks From Purpose-Grown Crops For Biofuel 

Production Is Linked to Upstream Land Use Conversion  
 

There is now broad consensus in the scientific literature that increased demand for food 
crop oil biofuel feedstock has induced or indirect land use changes (ILUC) with significant 
negative environmental and climate consequences.99  ILUC is already widely considered in 

 
95 See Zhou, Y; Baldino, C; Searle, S. Potential biomass-based diesel production in the United States by 2032. 
Working Paper 2020-04. International Council on Clean Transportation, Feb. 2020,  
https://theicct.org/sites/default/files/publications/Potential_Biomass-Based_Diesel_US_02282020.pdf (accessed Dec 
8, 2021). 
96  Uses data from EIA Biodiesel Production Report, Table 3.  Feedstock breakdown by fat and oil source based on 
all data from Jan. 2018–Dec. 2020 from this table. U.S. Energy Information Administration (EIA), Monthly 
Biodiesel Production Report Table 3, Feb. 26, 2021, https://www.eia.gov/biofuels/biodiesel/production/table3.pdf  
(accessed Dec. 14, 2021).  Data were converted from mass to volume based on a specific gravity relative to water of 
0.914 (canola oil), 0.916 (soybean oil), 0.916 (corn oil), 0.90 (tallow), 0.96 (white grease), 0.84 (poultry fat), and 
0.91 (used cooking oil). See also Zhou, Baldino, and Searle, 2020-04.  
97 See Baldino, C; Searle, S; Zhou, Y, Alternative uses and substitutes for wastes, residues, and byproducts used in 
fuel production in the United States, Working Paper 2020-25, International Council on Clean Transportation, Oct. 
2020, https://theicct.org/sites/default/files/publications/Alternative-wastes-biofuels-oct2020.pdf (accessed Dec 8, 
2021). 
98 See Zhou, Baldino, and Searle, 2020-04. 
99 See Portner et al., 2021.; see also Searchinger, T. et al., Use of U.S. Croplands for Biofuels Increases Greenhouse 
Gases Through Emissions from Land Use Change. Science, 2008, 319, 1238, 
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policies to evaluate the environmental benefits of biofuels relative to fossil fuel counterparts, 
including the California Low-Carbon Fuel Standard, Renewable Fuel Standard (RFS),100 EU 
Renewable Energy Directive (RED) and RED II,101 and ICAO CORSIA102.  After a decade of 
studies, soybean oil will likely be designated a high-ILUC risk biofuel that will be phased out of 
European Union renewable energy targets by 2030. 103  Belgium has already banned soybean oil-
based biofuels as of 2022.104  

 
HEFA biofuels can result in ILUC in several ways. One way is through the additional 

lands converted for crop production as feedstock demand for that crop increases.  In simple 
economic terms, increased HEFA biofuel production requires increased feedstock crops, 
resulting in increased prices for that feedstock crop. The price increases then cause farmers of 
existing cultivated agricultural land to devote more of such land to that crop as it becomes more 
lucrative,105 and are incentivized to clear new land to meet increased demand.106107   

 
A second way that HEFA biofuels can cause ILUC, most relevant for the feedstocks 

proposed for the Project, is through displacement and substitution of commodities, leading to the 
conversion of land use for crops other than that of the feedstock demanded.   As mentioned 
above, oil crops are to a great degree fungible—they are, essentially, interchangeable lipid, 
triacylglycerol (TAG) or fatty acid inputs to products.  Due to their fungibility, their prices are 

 
https://science.sciencemag.org/content/319/5867/1238 (accessed Dec 8, 2021) (This landmark article notes one of 
the earliest indications that certain biofuel feedstock are counterproductive as climate measures.)     
100 O’Malley, J. U.S. biofuels policy: Let’s not be fit for failure, International Council on Clean Transportation, Oct. 
2021, https://theicct.org/blog/staff/us-biofuels-policy-RFS-oct21 (accessed Dec 11, 2021). 
101 Currently, the European Union is phasing out high ILUC fuels to course correct their biofuel policies based on 
nearly a decade of data.  Adopted in 2019, Regulation (EU) 2019/807 phases out high ILUC-risk biofuels from 
towards their renewable energy source targets by 2030.  ILUC – High and low ILUC-risk fuels, Technical 
Assistance to the European Commission. https://iluc.guidehouse.com/ (accessed Dec 8, 2021). 
102 International Civil Aviation Organization (ICAO), “CORSIA Supporting Documents: CORSIA Eligible Fuels – 
Life Cycle Assessment Methodology,” 2019. https://www.icao.int/environmental-protection/CORSIA/Documents/ 
CORSIA%20Supporting%20Document_CORSIA%20Eligible%20Fuels_LCA%20Methodology.pdf (accessed Dec 
11, 2021). 
103 Malins, C. Risk Management: Identifying high and low ILUC-risk biofuels under the recast Renewable Energy 
Directive; Cerulogy, 2019; 4, 14. http://www.cerulogy.com/wp-content/uploads/2019/01/Cerulogy_Risk-
Management_Jan2019.pdf (accessed Dec 8, 2021).  
104 Belgium to ban palm- and soy-based biofuels from 2022. Argus Media, Apr. 14, 2021. 
https://www.argusmedia.com/en/news/2205046-belgium-to-ban-palm-and-soybased-biofuels-from-2022 (accessed 
Dec 8, 2021). 
105 See Appendix I: Detailed Analysis for Indirect Land Use Change in Low Carbon Fuel Standard Regulation Staff 
Report: Initial Statement of Reasons for Proposed Rulemaking, California Air Resources Board, Jan 2015, I-1, 
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2015/lcfs2015/lcfs15appi.pdf (accessed Dec 8, 2021) 
(hereinafter CARB 2015 LCFS Staff Report ILUC Appendix). 
106 Id.  
107 Lenfert et al., ZEF Policy Brief No. 28; Center for Development Research, University of Bonn, 2017.  
www.zef.de/fileadmin/user_upload/Policy_brief_28_en.pdf;  Gatti, L.V., Basso, L.S., Miller, J.B. et al. Amazonia as 
a carbon source linked to deforestation and climate change. Nature 595, 388–393 (2021). 
https://doi.org/10.1038/s41586-021-03629-6 (accessed Dec 8, 2021); Nepstad, D., and Shimada, J., Soybeans in the 
Brazilian Amazon and the Case Study of the Brazilian Soy Moratorium, International Bank for Reconstruction and 
Development / The World Bank, Washington, D.C., 2018 (accessed Dec 8, 2021); Rangaraju, S, 10 years of EU 
fuels policy increased EU’s reliance on unsustainable biofuels, Transport & Environment, Jul 2021. 
https://www.transportenvironment.org/wp-content/uploads/2021/08/Biofuels-briefing-072021.pdf (accessed Dec 8, 
2021).  
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significantly if not wholly linked: when the price of one crop increases, another cheaper crop will 
be produced in greater volumes to fill the gap as consumers substitute their use of the more 
expensive crop.  This substitution effect is known as displacement.108  Studies have extensively 
documented the linkage between rising prices for one biofuel feedstock oil crop and the 
expanding production of another substitute oil crop.109  These effects have been demonstrated for 
at least three of feedstocks identified in the DEIR—SBO, DCO, and tallow – that are 
significantly likely to be used in the Project.   

 
Soybean Oil (SBO): SBO accounts for only about a third of the total market value of 

whole soybeans, with the majority of the value in the soybean meal.  As a result, SBO supply is 
only weakly responsive to its own price—meaning that as demand for soybean oil increases, 
domestic SBO supply is unlikely to increase substantially.110  However, the supply of palm oil 
does respond to SBO prices. Historical data show that SBO price increases lead to increased 
imports of palm oil, as domestic consumers substitute SBO with palm oil. .111 112  The price of 
SBO, which would be the predominant source of feedstock in this Project, is already 
skyrocketing, in part in connection with increased biofuel production.113  By proposing a Project 
that will heavily rely on SBO, the Project will exacerbate the trends of increasing palm oil 
production and use because of rising SBO prices because of feedstock fungibility.   

 
DCO: Distiller’s corn oil (DCO) is a co-product produced during ethanol production, 

alongside another co-product, distiller’s grains with solubles (DGS).114  DCO can be extracted  
  

 
108 See generally Pavlenko, N. and Searle, S. Assessing the sustainability implications of alternative aviation fuels. 
Working Paper 2021-11. International Council on Clean Transportation, Mar 2021. 
https://theicct.org/sites/default/files/publications/Alt-aviation-fuel-sustainability-mar2021.pdf (accessed Dec 8, 
2021).   
109 See Malins, C. Thought for food: A review of the interaction between biofuel consumption and food markets, 
Transport & Environment, Sept 2017. https://www.transportenvironment.org/wp-
content/uploads/2021/07/Cerulogy_Thought-for-food_September2017.pdf (accessed Dec 8, 2021). 
110 See Martin, J. ‘Soybean freakonomics’ in Everything You Ever Wanted to Know About Biodiesel (Charts and 
Graphs Included!) Union of Concerned Scientists, The Equation, Jun 22, 2016. https://blog.ucsusa.org/jeremy-
martin/all-about-biodiesel/ (accessed Dec 8, 2021).  
111 See Santeramo, F. and Searle, S. Linking soy oil demand from the US Renewable Fuel Standard to palm oil 
expansion through an analysis on vegetable oil price elasticities. Energy Policy 2018, 127, 19 
https://www.sciencedirect.com/science/article/abs/pii/S0301421518307924 (accessed Dec 8, 2021).  
112 Searle, S. How rapeseed and soy biodiesel drive oil palm expansion, The International Council on Clean 
Transportation, Jul 2017. https://theicct.org/publications/how-rapeseed-and-soy-biodiesel-drive-oil-palm-expansion 
(accessed Dec 8, 2021). 
113 See Walljasper, C. GRAINS–Soybeans extend gains for fourth session on veg oil rally; corn mixed. Reuters, Mar 
24  2021. https://www.reuters.com/article/global-grains-idUSL1N2LM2O8 (accessed Dec 8, 2021).  
114 Malins, C., Searle, S., and Baral, A., A Guide for the Perplexed to the Indirect Effects of Biofuels Production, 
International Council on Clean Transportation 2014, 80 (“Co-products can be broadly placed into two categories: 
those that directly displace land-based products and have land use implications, such as distillers grains with 
solubles (DGS) displacing soybean meal, and those that displace non-land-based products such as urea, glycerol, 
and electricity. Co-products in the second category do not have land use implications but have greenhouse gas 
(GHG) reduction implications.”). https://theicct.org/sites/default/files/publications/ICCT_A-Guide-for-the-
Perplexed_Sept2014.pdf (accessed Dec 8, 2021).    



32 
 

from distiller’s grains with solubles (DGS), leading to substitution effects between the two 
commodities.115  DGS is a valuable agricultural residue commonly used in animal feed.  In 
response to recently increasing biofuel feedstock demand, ethanol producers have been 
increasingly extracting DCO from DGS.116  Yet extracting DCO from DGS feed also removes 
valuable nutrients, requiring farmers to add even more vegetable oils or grains to replace the lost 
calories in their livestock feed.117  In practice, the most economical, and common source for 
these replacement nutrients has been more DCO, or DGS containing DCO, both of which then 
require additional corn crops.118  Thus, while DCO is not an oil from purpose-grown crops, any 
increase in DCO demand for Project biofuel production will ultimately increase food corn crop 
demand.119    

 
Tallow: Tallow represents a small portion of the total value of cattle, less than 3%, and as 

a result, increased demand for tallow will only result in marginal increases in tallow supply, even 
with substantial price increases.120 Like several other animal fats and DCO, tallow is not truly a 
waste fat, because it has existing uses.  Tallow is currently used for livestock feed; pet food, for 
which it has no substitute; and predominantly, the production of oleochemicals like wax candles, 
soaps, and cosmetics.121  As a result, the dominant impact of increased tallow demand is through 
diversion of existing uses.  Therefore, increased tallow production will likely yield increased 
palm oil and corn oil production.122 
 

D. The Scale of This Project Would Lead to Significant Domestic and Global Land Use 
Conversions 

  
 As shown above, all of the feedstocks demanded by the Project would lead to either 
direct or indirect increases in crops, such as soy, oil palm, and corn, which will require land use 
conversion. These potential land use impacts are of particular concern with respect to a project of 
the magnitude proposed by Phillips 66, given its potential to significantly disrupt food crop 
agricultural patterns.  
  

 
115 Id. at 79.   
116 Searle, S. If we use livestock feed for biofuels, what will the cows eat? The International Council on Clean 
Transportation, Jan. 2019. https://theicct.org/blog/staff/if-we-use-livestock-feed-biofuels-what-will-cows-eat 
(accessed Dec 8, 2021). 
117 See Final Rulemaking for Grain Sorghum Oil Pathways. 81 Fed. Reg. 37740-37742 (August 2, 2018), 
https://www.govinfo.gov/content/pkg/FR-2018-08-02/pdf/2018-16246.pdf (accessed Dec 8, 2021); see also EPA 
sets a first in accurately accounting for GHG emissions from waste biofuel feedstocks, International Council on 
Clean Transportation Blog (Sept. 2018), https://theicct.org/blog/staff/epa-account-ghg-emissions-from-waste 
(accessed Dec 8, 2021).   
118 Searle 2019.  
119 Gerber, P.J. et al., Tackling climate change through livestock—A global assessment of emissions and mitigation 
opportunities, Food and Agriculture Organization of the United Nations 2013, 8. 
https://www.fao.org/3/i3437e/i3437e.pdf (accessed Dec 8, 2021). 
120 Pavlenko, N. and Searle, S. A comparison of methodologies for estimating displacement emissions from waste, 
residue, and by-product biofuel feedstocks, Working Paper 2020-22, International Council on Clean Transportation, 
Oct 2020, 6. https://theicct.org/sites/default/files/publications/Biofuels-displacement-emissions-oct2020.pdf 
(accessed Dec 8, 2021). 
121 Baldino, Searle, and Zhou, 2020-25, pp. 6.  
122 Pavlenko and Searle 2020-22, pp. 26.  
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 The DEIR failed to address the significant impact of the Project’s demand for food crop 
feedstocks on agricultural markets, and hence on land use.  The volume of food crop oil 
feedstock, namely SBO, likely to be required for the Project represents a disproportionately large 
share of current markets for such feedstock.123  The anticipated heavy spike in demand for food 
crop oils associated with the Project (not to mention the cumulative spike when considered 
together with other HEFA projects such as the Marathon Martinez Refinery, see Section IX) will 
have significant environmental impacts, as discussed in the next subsection.  

 
To assess the significance the Project’s anticipated feedstock use, the County could and 

should have analyzed the Project’s proposal to consume up to 80,000 b/d of lipid feedstocks124 in 
the context of both total biofuel demand and total agricultural production data.  With respect to 
biofuel demand, data from the U.S. Energy Information Administration on total biodiesel 
production in the United States indicates that oil crop and animal fat demand associated with 
U.S. biodiesel production on average totaled approximately 113,000 barrels per day (b/d) for the 
time period 2018-2020.125  The Project would increase this nationwide total by a full 71 
percent.126   
 

With respect to total production, US agricultural yield of the types of oil crops and animal 
fats that are potentially usable as Project feedstocks was roughly 372,000 b/d on average.127  
Thus, the Project alone would consume approximately a 22 percent share128 of current total US 
production of lipid feedstocks.  With that increase from the Project in place, U.S. biofuel 
feedstock demand could claim as much as 52 percent of total U.S. farm yield for all uses of these 

 
123 See Karras, G. Biofuels:  Burning Food?, Community Energy resource, 2021. https://f61992b4-44f8-48d5-9b9d-
aed50019f19b.filesusr.com/ugd/bd8505_a077b74c902c4c4888c81dbd9e8fa933.pdf (accessed Dec 8, 2021). 
124 DEIR xxii. 
125 Uses EIA data from the Monthly Biodiesel Production Report, Table 3.  This 113,000 b/d estimate is based on all 
data from Jan. 2018–Dec. 2020 from this table. U.S. Energy Information Administration (EIA), Monthly Biodiesel 
Production Report Table 3, Feb. 26, 2021, https://www.eia.gov/biofuels/biodiesel/production/table3.pdf (accessed 
Dec. 14, 2021). Data were converted from mass to volume based on a specific gravity relative to water of 0.914 
(canola oil), 0.916 (soybean oil), 0.916 (corn oil), 0.90 (tallow), 0.96 (white grease), 0.84 (poultry fat), and 0.91 
(used cooking oil). 
126 DEIR xxii . The Project percentage boost over existing biofuel feedstock consumption is from 80,000 b/d, 
divided by that 113,000 b/d from existing biodiesel production.   
127 This 372,000 b/d estimate is from two sources.  First, data were taken from the U.S. Department of Agriculture 
(USDA) “Oil Crops Data: Yearbook Tables” data. U.S. Department of Agriculture (USDA), Oil Crops Yearbook 
Tables 5, 26, and 33, Mar. 26, 2021, https://www.ers.usda.gov/data-products/oil-crops-yearbook/  (accessed Dec. 14, 
2021). Specifically, from Oct. 2016 through Sep. 2020 average total U.S. yields were: 65.1 million pounds per day 
(MM lb/d), or 202,672 b/d at a specific gravity (SG) of 0.916 for soybean oil (see i below), 4.62 MM lb/d or 14,425 
b/d at 0.915 SG for canola oil (ii), and 15.8 MM lb/d or 49,201 b/d at 0.923 SG for corn oil (iii)..  See USDA Oil 
Crops Yearbook (OCY) data tables (i) OCY Table 5, (ii) OCY Table 26, (iii) OCY Table 33, (iv) OCY Table 20), 
(v) OCY Table 32. Second, we estimated total U.S. production of other animal fats and waste oils from the U.S. 
Department of Agriculture (USDA) "Fats and Oils: Oilseed Crushings, Production, Consumption and Stocks" 
Annual Summaries. National Agricultural Statistics Service, "Fats and Oils: Oilseed Crushings, Production, 
Consumption and Stocks Annual Summary", 2017 through 2020, 
https://usda.library.cornell.edu/concern/publications/mp48sc77c. (accessed Dec. 14, 2021). Specifically, from 2017 
to 2020, average total U.S. yields were: 16.2 MM lb/d or 51,386 b/d for edible, inedible, and technical tallow 
production, 6.65 MM lb/d or 22,573 b/d for poultry fat production, 4.52 MM lb/d or 13,420 b/d for lard and choice 
white grease production, and 5.83 MM lb/d or 18,272 b/d for yellow grease production.  
128 This figure represents Project feedstock demand of 80,000 b/d over the estimated 372,000 b/d total lipid 
production in the U.S. calculated in the previous footnote.  
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oils and fats.  The Project alone would thus commit a disproportionate share of US food crop oils 
to California, with attendant potential climate consequences.129 

    
The projected impact of the Project on the SBO markets is particularly notable.  Existing 

biodiesel production uses approximately 66,000 b/d of SBO out of the total 203,000 b/d of SBO 
produced domestically for all uses.130 As a result, the Project alone could use up to 39 percent of 
total domestic SBO production. This would constitute a rapid increase in domestic SBO 
consumption, which would dramatically outpace the recent year-on-year increases in domestic 
SBO production, ranging from 1-7%.  This in turn would lead to rapid price spikes and 
substitution across the oil markets. 

 
In order to assess the impacts of a “reasonable worst case” scenario, the County could, 

and should, have calculated the magnitude of the land use changes attributable to the anticipated  
feedstock mix.  Had the County taken a closer look at the environmental assessment of the LCFS 
itself, it could have readily used the same analysis conducted by CARB for the LCFS, as 
previously discussed in subsection A in order to quantify the upstream land use impacts of the 
Project’s use of SBO feedstock.  For example, under a hypothetical “shock” increase of 0.812 
billion gallons per year of soy biodiesel, the GTAP-BIO model identified an average of over 2 
million acres of forest, pasture, and cropland-pasture land would be converted to cropland.  The 
majority of this land use change would be overseas, with 1.2 million acres of the converted land 
use outside of the U.S.131  While land use impacts will not necessarily be linear with the 
feedstock demand increases, this finding can be extrapolated to estimate the land use converted 
as a result of the Project. This finding, if scaled to the 1.23 billion gallons of feedstock consumed 
by the Project and if 100% of that feedstock was SBO, would mean 3.0 million acres of land 
would need to be converted for this Project. 

  

 
129 Importing biofuel feedstock from another state or nation which is needed there to help decarbonize its economy 
could make overreliance on biofuels to help decarbonize California's economy counterproductive as a climate 
protection measure.  Accordingly, expert advice commissioned by state agencies suggests limiting the role of 
biofuels within the state's decarbonization mix to the state's per capita share of low-carbon biofuel feedstocks.  See 
Mahone et al. 2020 and 2018.  On this basis, given California and U.S. populations of 39.5 and 330 million, 
respectively, California's total share of U.S. farm production (for all uses) of plant oils and animal fats which also 
are used for biofuels would be approximately 12%.  As described in the note above, however, the Project could 
commit 22% of that total U.S. yield (for all uses) to biofuels produced at the Refinery alone. 
130 U.S. Department of Agriculture (USDA) “Oil Crops Data: Yearbook Tables.” Table 5 
https://www.ers.usda.gov/data-products/oil-crops-yearbook/oil-crops-yearbook/#All%20Tables.xlsx?v=7477.4 
(accessed Dec 12, 2021); U.S. Energy Information Administration (EIA). Monthly Biodiesel Production Report, 
Table 3. Inputs to biodiesel production; www.eia.gov/biofuels/biodiesel/production/table3.xls (accessed Dec 12, 
2021). Soybean oil consumed for biodiesel production is an average of 2018 through 2020 data, while total U.S. 
production is an average from Oct. 2016 through Sept. 2020.  
131 2018 CARB LCFS Staff Report Appendix I-8, I-29, I-30. 
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E. Land Use Conversions Caused By the Project Will Have Significant Non-Climate 
Environmental Impacts 

 
The land use changes incurred by increased use of feedstock supplies risk an array of 

environmental impacts related to habitats, human health, and indigenous populations.132 
Conversion of more natural habitat to cropland is often accompanied by efforts to boost short-
term yields by applying more fertilizers and pesticides, thereby destroying habitat needed to 
reverse biodiversity loss. Indeed, authoritative international bodies have warned explicitly about 
the potential future severity of these impacts.133  One path for creating additional crop lands is by 
burning non-agricultural forests and grasslands.  This destructive process not only releases 
sequestered carbon, but also causes non-carbon related environmental impacts due to use of 
nitrogen-based fertilizers and petroleum-derived pesticides on the newly cleared lands; and use 
petroleum-fueled machinery to cultivate and harvest feedstock crops from newly converted land 
to meet crop-based biofuel demand.134 

 
These non-climate environmental impacts were even identified by the 2018 LCFS Final 

EA as significant negative environmental impacts.  CARB concluded that the agricultural, forest, 
and water resources related to land use changes related to feedstock cultivated would likely have 
significant negative effects, which are extraneous to the LCFS CI calculation.  Adverse effects 
associated with the conversion or modification of natural land or existing agriculture include 
impacts on sensitive species populations; soil carbon content; annual carbon sequestration losses, 
depending on the land use; long-term erosion effects; adverse effects on local or regional water 
resources; and long-term water quality deterioration associated with intensified fertilizer use, 
pesticide or herbicide run-off; energy crops and short rotation forestry on marginal land, and 
intensive forest harvest could both have long-term effects on hydrology; agricultural activities 
may cause pollution from poorly located or managed animal feeding operations; pollutants that 
result from farming and ranching may include sediment, nutrients, pathogens, pesticides, metals, 
and salts; increased use of pesticides could increase greenhouse gas emissions.135   
   

The expansion of palm oil production, due to SBO consumption as described above, will 
also have a particularly severe environmental impact.136  The palm oil industry is a source of 
pollutants and greenhouse gas emissions in two ways: deforestation and the processing of palm 

 
132 Malins, C., Soy, land use change, and ILUC-risk: a review, Cerulogy, 2020a, 
https://www.transportenvironment.org/wp-
content/uploads/2021/07/2020_11_Study_Cerulogy_soy_and_deforestation.pdf; Malins, C. Biofuel to the fire – The 
impact of continued expansion of palm and soy oil demand through biofuel policy. Report commissioned by 
Rainforest Foundation Norway, 2020b. 
https://d5i6is0eze552.cloudfront.net/documents/RF_report_biofuel_0320_eng_SP.pdf (accessed Dec 8, 2021); Garr, 
R. and Karpf, S., BURNED: Deception, Deforestation and America's Biodiesel Policy, Action Aid USA, 2018. 
https://www.actionaidusa.org/publications/americas-biodiesel-policy/ (accessed Dec 8, 2021).   
133 IPBES Summary for policymakers of the global assessment report on biodiversity and ecosystem services of the 
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services.  IPBES: Bonn, DE, 2019, pp. 
12, 18, 28. https://ipbes.net/global-assessment (accessed Dec 8, 2021). 
134 CARB 2018 LCFS Final EA, pp. 120, 172-173. 
135 CARB 2018 LCFS Final EA, pp. 110 – 120.  
136 See Petrenko, C., Paltseva, J., and Searle, S. Ecological Impacts of Palm Oil Expansion in Indonesia, 
International Council on Clean Transportation, Jul 2016. https://theicct.org/sites/default/files/publications/Indonesia-
palm-oil-expansion_ICCT_july2016.pdf (accessed Dec 8, 2021).  
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oil.  Fires clearing the way for a palm oil plantation are a major source of air pollution that 
adversely affect human health; agrochemicals associated with palm oil plantations are dangerous 
for terrestrial and aquatic ecosystems.137  Palm oil production also proliferates in highly 
productive biodiversity hotspots like Indonesia and the Brazilian Amazon, where massive 
deforestation and attendant species loss can dramatically affect both global biodiversity and the 
climate.138   
 

F. Land Use Conversions Caused by the Project Will Have Significant Climate 
Impacts 

 
The County failed to address evidence that increased use of food crop or food system 

feedstocks like palm and soybean oil have resulted in net increases in greenhouse gas emissions.  
As noted above, while the LCFS takes into account climate impacts resulting from land use 
change in its CI calculations, those calculations are expressly not intended to substitute for 
project-level analysis of impacts.  

 
As described in the previous subsection, when the increased consumption of palm and 

soybean oil results in the clearing of more land or deforestation to grow more of those crops, it 
leads to the counterproductive destruction of natural carbon sinks.  This expansion of soy 
production not only results in carbon loss from the destruction of vegetation and upheaval of 
high carbon stock soil, but also the loss of future sequestration capabilities.  Available analysis 
suggests that a significant fraction of cropland expansion in general, and soy expansion in 
particular, continues to occur at the expense of carbon-sequestering forests, especially in South 
America.139  Greenhouse gas emissions induced by land use changes from increased demand for 
food crop or food system-based feedstock also occur in the United States.  One recent study 
concluded “perhaps surprisingly—that despite the dominance of grassland conversion in the US, 
emissions from domestic [land use change] are greater than previously thought.”140  More than 
90% of emissions from grassland conversions came from soil organic carbon stocks (SOC).141  
Due to the longtime accumulation time of the SOCs, those emissions may be impossible to 
mitigate on a time scale relevant to humans.142   

 
Domestic and global climate impacts from land use changes are interconnected because 

the feedstock are tied to a global food system.  For example, even if the feedstock source is 
domestic, the increase in soybean oil demand will result in increases in palm oil production 
expansion as described above—ultimately resulting in substantial increases in GHG 
emissions.143   As a result, modeled soy-based biofuel net carbon emissions are, at best, virtually 
the same as fossil diesel, with even worse climate impacts for greater quantities of soy-based 

 
137 Id., pp. 7-11. 
138 Id.  
139 Malins 2019, pp. 5.  
140 Spawn, S. et al. Carbon emissions from cropland expansion in the United States Environ. Res. Lett. 14 045009, 
2019. https://iopscience.iop.org/article/10.1088/1748-9326/ab0399 (accessed Dec 11, 2021). 
141 Spawn 2019, pp. 5. 
142 Spawn 2019, pp. 7, 9. 
143 Malins, C. Driving deforestation: The impact of expanding palm oil demand through biofuel policy, 2018. 
http://www.cerulogy.com/wp-content/uploads/2018/02/Cerulogy_Driving-deforestation_Jan2018.pdf (accessed Dec 
12, 2021); see also Malins 2020, pp. 57; see generally Searle 2018. 
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biofuel produced.144  These estimates suggest the DEIR has dramatically overstated the potential 
GHG benefits of the Project.     
 

G. The County Should Have Taken Steps to Mitigate ILUC Associated with the Project 
by Capping Feedstock Use 

 
The County should have considered a feedstock cap as a mitigation measure for land use 

impacts, but did not.145  The one mitigating measure it did mention, best management practices 
(BMPs), has no meaningful application here. 

 
Best Management Practices: BMPs for feedstock crops should have been considered 

and included as a mitigation measure. The 2018 LCFS EA indicates that CARB anticipated local 
governments like the County to use their land use authority to mitigate projects by requiring 
feedstock sources to be developed under Best Management Practices specific to the ecological 
needs of feedstock origins.  In particular, CARB left localities with land use authority to consider 
BMPs to mitigate long-term effects on hydrology and water quality related to changes in land 
use and long-term operational impacts to geology and soil associated with land use changes. 146   
 

Feedstock Cap: To guard against the severe environmental impacts associated with the 
inevitably induced land use changes, the County should set capped feedstock volume, at a level 
that would prevent significant ILUC impacts.  The DEIR should have considered both caps on 
individual feedstocks, and an overall cap on feedstock volume.   Such limits would be based on 
an ILUC assessment of each potential feedstock and total combinations of feedstock.  In 
particular, the County should take steps to ensure that California does not consume a 
disproportionate share of available feedstock, in exceedance of its per capita share, in accordance 
with the prudent assumptions in CARB’s climate modeling.147   
 
V. THE DEIR FAILS TO ASSESS AND MITIGATE PROCESS SAFETY RISKS 

ASSOCIATED WITH RUNNING BIOFUEL FEEDSTOCKS148 
 

The Scoping Comments described how processing vegetable or animal-derived biofuel 
feedstocks in a hydrotreater or hydrocracker creates significant refinery-wide process hazards 
beyond those that attend crude oil refining.  That information was disregarded and not addressed 
in the DEIR.  It is essential that the DEIR address the process safety risks described in the 
subsections below, and evaluate their potential impact on human health.   

 
144 Malins 2020a, pp. 57. 
145 See e.g., Mitigation B.2.b: Agricultural and Forest Resource Impacts Related to Feedstock Cultivation; 
Mitigation Measure B.7.b Long-Term Operational Impacts to Geology and Soil Associated with Land Use Changes; 
Mitigation B.10.b: Long-Term Effects on Hydrology and Water Quality Related to Changes in Land Use, Mitigation 
B.11.b: Long-Term Operational Impacts on Land Use Related to Feedstock Production.  
146 See Mitigation Measure B.7.b Long-Term Operational Impacts to Geology and Soil Associated 
with Land Use Changes; Mitigation B.10.b: Long-Term Effects on Hydrology and Water Quality Related to 
Changes in Land Use.  
147 California Air Resources Board, PATHWAYS Biofuel Supply Module, Technical Documentation for Version 
0.91 Beta, Jan 2017, pp. 9 https://ww2.arb.ca.gov/sites/default/files/classic/cc/scopingplan/bfsm_tech_doc.pdf.  
148 Supplemental information in support of this analysis is provided in Karras 2021c accompanying this comment, in 
the section entitled “The Deir Does Not Provide A Complete or Accurate Analysis of Process Hazards and Does Not 
Identify, Evaluate, or Mitigate Significant Potential Project Hazard Impacts.” 
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A. The Project Could Worsen Process Hazards Related to Exothermic Hydrogen 

Reactions  
 
Running biofuel feedstocks risks additional process safety hazards even beyond those 

associated with processing crude oil.  This is because the extra hydrogen that must be added to 
convert the new biofuel feedstock to hydrocarbon fuels generates more heat in process reactions 
that occur under high pressure and are prone to runaway reactions.  The reaction is exothermic: it 
generates heat.  When it creates more heat, the reaction can feed on itself, creating more heat 
even faster.149   
 

The reason for the increased heat, and hence risk, is that the removal of oxygen from 
triacylglycerols of fatty acids in the biofuel feed, and saturating the carbon atoms in that feed to 
remove that oxygen without creating unwanted carbon byproducts that cannot be made into 
biodiesel and foul the process catalyst, require bonding that oxygen and carbon with a lot more 
hydrogen.  The Project would use roughly nine times more hydrogen per barrel biorefinery feed 
than the average petroleum refinery needs from hydrogen plants per barrel crude.150  Reacting 
more hydrogen over the catalyst in the hydrotreating or hydrocracking reactor generates more 
heat faster.151  This is a well-known hazard in petroleum processing, that manifests frequently in 
flaring hazards152 when the contents of high-pressure reactor vessels must be depressurized153 to 
flares in order to avoid worse consequences that can and sometimes have included destruction of 
process catalyst or equipment, dumping gases to the air from pressure relief valves, fires and 
explosions.  The extra hydrogen reactants in processing the new feedstocks increase these 
risks.154   

 
B. The Project could Worsen Process Hazards Related to Damage Mechanisms Such as 

Corrosion, Gumming, and Fouling 
 
The severe processing environment created by the processing of new feedstocks for the 

Project also can be highly corrosive and prone to side reactions that gum or plug process flows, 
leading to frequent or even catastrophic equipment failures.  Furthermore, depending on the 

 
149 Robinson and Dolbear, “Commercial Hydrotreating and Hydrocracking. In Hydroprocessing of heavy oils and 
residua,” 2007.  Ancheyta and Speight, eds.  CRC Press, Taylor and Francis Group: Boca Raton, FL, pp. 308, 309.   
150  The Project could consume 2,220–3,020 standard cubic feet of H2 per barrel of drop-in biodiesel feed processed. 
Karras, 2021a. Changing Hydrocarbons Midstream (Attached hereto).  Operating data from U.S. petroleum 
refineries during 1999–2008 show that nationwide petroleum refinery usage of hydrogen production plant capacity 
averaged 272 cubic feet of H2 per barrel crude processed.  Karras, 2010. Environ. Sci. Technol. 44(24): 9584 and 
Supporting Information.  (See data in Supporting Information Table S-1.) 
https://pubs.acs.org/doi/10.1021/es1019965.    
151 van Dyk et al., 2019. Biofuels Bioproducts & Biorefining 13: 760–775. See p. 765 (“exothermic reaction, with 
heat release proportional to the consumption of hydrogen”). https://onlinelibrary.wiley.com/doi/10.1002/bbb.1974.  
152 Flaring causal analyses, various dates.  Reports required by Bay Area Air Quality Management District 
Regulation 12, Rule 12, including reports posted at https://www.baaqmd.gov/about-air-quality/research-and-
data/flare-data/flare-causal-reports and reports for incidents predating those posted at that link. 
153 Chan, 2020. www.burnsmcd.com/insightsnews/tech/converting-petroleum-refinery-for-renewable-diesel.  See p. 
2 (“emergency depressurization” capacity required).  
154 van Dyk et al., 2019 as cited above at 765 (“heat release proportional to the consumption of hydrogen”); and 
Chan, 2020 as cited above at 2 (“significantly more exothermic than petroleum diesel desulfurization reactions”). 
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contaminants and processing byproducts of the particular Project feedstock chosen, it could 
create new damage mechanism hazards or exacerbate existing hazards to a greater degree.  As 
Chan notes:  

 
Feedstock that is high in free fatty acids, for example, has the potential to create a 
corrosive environment.  Another special consideration for renewable feedstocks is the 
potential for polymerization ... which causes gumming and fouling in the equipment ... 
hydrogen could make the equipment susceptible to high temperature hydrogen attack ... 
[and drop-in biodiesel process] reactions produce water and carbon dioxide in much 
larger quantities than petroleum hydrotreaters, creating potential carbonic acid corrosion 
concerns downstream of the reactor.155  

 
C. Significant Hazard Impacts Appear Likely Based on Both Site-Specific and Global 

Evidence 
 
Site-specific evidence shows that despite current safeguards, hydrogen-related hazards 

frequently contributed to significant flaring incidents, even before the worsening of hydro-
conversion intensity and hydrogen-related process safety hazards which could result from the 
Project.  Causal analysis reports for significant flaring from unplanned incidents indicate that at 
least 52 hydrogen-related process safety hazard incidents occurred at the Refinery from January 
2010 until it closed on 28 April 2020.156  This is a conservative estimate, since incidents can 
cause significant impacts without environmentally significant flaring, but still represents, on 
average, another hydrogen-related hazard incident at the Refinery every 70 days.  Moreover, 
considering the Refinery and Marathon Martinez refinery flare data together, sudden unplanned 
or emergency shutdowns of major hydro-conversion or hydrogen production plants occurred in 
84 of these reported incidents.157  Such sudden forced shutdowns of both hydro-conversion and 
hydrogen production plants occurred in 22 of these incidents.158  In other words, incidents 
escalated to refinery-level systems involving multiple plants frequently—a foreseeable 
consequence since both hydro-conversion and hydrogen production plants are susceptible to 
upset when the critical balance of hydrogen production supply and hydrogen demand between 
them is disrupted suddenly.  In four of these incidents, consequences of underlying hazards 
included fires at the Refinery.159      

 
Catastrophic consequences of hydrogen-related hazards are foreseeable based on 

industry-wide reports as well as site-specific evidence.  For example:  
 

 
155 Chan, 2020 as cited above at 3.  
156 Flaring causal analyses, various dates.  Reports required by Bay Area Air Quality Management District 
Regulation 12, Rule 12, including reports posted at https://www.baaqmd.gov/about-air-quality/research-and-
data/flare-data/flare-causal-reports and reports for incidents predating those posted at that link. 
157 Flaring causal analyses as cited above.  Hydro-conversion includes hydrotreating and hydrocracking. 
158 Id.  
159 Flaring causal analyses as cited above. See reports for incidents starting 13 May 2010, 17 February 2011 and 17 
April 2015.   
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• Eight workers are injured and a nearby town is evacuated in a 2018 hydrotreater 
reactor rupture, explosion and fire;160   

• A worker is seriously injured in a 2017 hydrotreater fire that burns for two days and 
causes an estimated $220 million in property damage;161  

• A reactor hydrogen leak ignites in a 2017 hydrocracker fire that causes extensive 
damage to the main reactor;162  

• A 2015 hydrogen conduit explosion throws workers against a refinery structure;163  

• Fifteen workers die, and 180 others are injured, in a series of 2005 explosions when 
hydrocarbons flood a distillation tower during an isomerization unit restart;164  

• A vapor release from a valve bonnet failure in a high-pressure hydrocracker section 
ignites in a major 1999 explosion and fire at the Chevron Richmond refinery;165  

• A worker dies, 46 others are injured, and the surrounding community is forced to 
shelter in place when a release of hydrogen and hydrocarbons under high temperature 
and pressure ignites in a 1997 hydrocracker explosion and fire at the Tosco (now 
Marathon) Martinez refinery;166  

• A Los Angeles refinery hydrogen processing unit pipe rupture releases hydrogen and 
hydrocarbons that ignite in a 1992 explosion and fires that burn for three days;167  

• A high-pressure hydrogen line fails in a 1989 fire which buckles the seven-inch-thick 
steel of a hydrocracker reactor that falls on nearby Richmond refinery equipment;168  

• An undetected vessel overpressure causes a 1987 hydrocracker explosion and fire.169 
 
Since the Project’s new feedstock and process system are thus known to worsen the 

underlying conditions that can become (and have become) root causes of hazardous incidents, 
the DEIR should have disclosed, thoroughly evaluated, and mitigated these risks. The DEIR 
should have analyzed, inter alia, the impact of the proposed new feedstock and production 
process on worker safety, community safety, and upset frequency and impacts (including 
increased flaring).   
  

 
160 Process Safety Integrity, Refining incidents; https://processsafetyintegrity.com/incidents/industry/refining ; see 
Bayernoil Refinery Explosion, January 2018.  
161 Process Safety Integrity as cited above; see Syncrude Fort McMurray Refinery Fire, March 2017.  
162 Process Safety Integrity as cited above; see Sir Refinery Fire, January 2017.  
163 Process Safety Integrity as cited above; see Petrobras (RLAM) Explosion, January 2015.  
164 Process Safety Integrity as cited above; see BP Texas City Refinery Explosion, March 2005.  
165 Process Safety Integrity as cited above; see Chevron (Richmond) Refinery Explosion, March 1999.  
166 Process Safety Integrity as cited above; see Tosco Avon (Hydrocracker) Explosion, January 1997.  
167 Process Safety Integrity as cited above; see Carson Refinery Explosion, October 1992.  
168 Process Safety Integrity as cited above; see Chevron (Richmond) Refinery Fire, April 1989.  
169 Process Safety Integrity as cited above; see BP (Grangemouth) Hydrocracker Explosion, March 1987.  
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D. Process Operation Mitigation Measures Can Reduce but Not Eliminate Process 
Safety Hazard Impacts 
 
There are procedures to control the reaction heat, pressure – including through process 

operation measures such as quenching between catalyst beds in the reactor and careful control of 
how hot the reactor components get, how much hydrogen is added, how much feed is added, and 
how long the materials remain in the reactor, preventing hot spots from forming inside of it, and 
intensive monitoring for equipment damage and catalyst fouling.  These measures should have 
been considered in the DEIR as mitigation for process safety impacts, but were not.  

 
However, such analysis would also need to account for the fact that these measures are 

imperfect at best, and rely on both detailed understanding of complex process chemistry and 
monitoring of conditions in multiple parts of the process environment.  Both those conditions are 
difficult to attain in current petroleum processing, and even more difficult with new feedstocks 
with which there is less current knowledge about the complex reactions and how to monitor them 
when the operator cannot “see” into the reactor very well during actual operation; and cannot 
meet production objectives if production is repeatedly shut down in order to do so.  

 
In fact, the measures described above are “procedural safeguards,”170 the least effective 

type of safety measure in the “Hierarchy of Hazard Control”171 set forth in California process 
safety management policy for petroleum refineries.172  It would also in principle be possible to 
add automated shutdown control logic systems to these procedural safeguards before it closed 
the refinery, as Marathon proposes to do in its similar biofuel conversion, but these are “active 
safeguards,”173 the next least effect type of safety measure in the Hierarchy of Hazard Control.  
Similarly, it would be possible to replace some of the vessel and piping linings of its old 
Refinery equipment, which would be repurposed for the Project, with more corrosion-resistant 
metallurgy—an added layer of protection in those parts of the biorefinery where this proposal 
might be implemented, and a tacit admission that potential hazards of processing its proposed 
feedstock are a real concern.  This type of measure is a “passive safeguard,”174 the next least 
effective type of measure in the Hierarchy of Hazard Control, after procedural and active 
safeguards.   Both of these measures, and others like them, should have been considered; but 
their effectiveness is limited. 

 

 
170 Procedural safeguards are policies, operating procedures, training, administrative checks, emergency response 
and other management approaches used to prevent incidents or to minimize the effects of an incident. Examples 
include hot work procedures and emergency response procedures.  California Code of Regulations (CCR) § 5189.1 
(c).   
171 This Hierarchy of Hazard Control ranks hazard prevention and control measures “from most effective to least 
effective [as:] First Order Inherent Safety, Second Order Inherent Safety, and passive, active and procedural 
protection layers.”  CCR § 5189.1 (c).  
172 We note that to the extent this state policy, the County Industrial Safety Ordinance, or both may be deemed 
unenforceable with respect to biorefineries which do not process petroleum, that only further emphasizes the need 
for full analysis of Project hazard impacts and measures to lessen or avoid them in the DEIR.  
173 Active safeguards are controls, alarms, safety instrumented systems and mitigation systems that are used to detect 
and respond to deviations from normal process operations; for example, a pump that is shut off by a high-level 
switch.  CCR § 5189.1 (c). 
174 See CCR § 5189.1 (c). 
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Importantly, and perhaps most telling, Phillips 66 proposes to repurpose and continue to 
use the flare system of its closed refinery for this Project. DEIR at 3-29. Rather than eliminating 
underlying causes of safety hazard incidents or otherwise preventing them, refinery flare systems 
are designed to be used in procedures that minimize the effects of such incidents.175  This is a 
procedural safeguard, again the least effective type of safety measure.176  The flares would 
partially mitigate incidents that, in fact, are expected to occur if the Project is implemented, but 
flaring itself causes acute exposure hazards.  And as incidents caused by underlying hazards that 
have not been eliminated continue to recur, they can eventually escalate to result in catastrophic 
consequences.  In essence, the Project description itself demonstrates the need to address process 
hazards that site-specific data show to be potentially significant and the DEIR fails to address. 

 
E. The DEIR Should Have Evaluated the Potential for Deferred Mitigation of Process 

Hazards 
 
 The DEIR should have considered available means to address the Project design, and 
impose appropriate conditions and limitations, to mitigate process safety hazards.  Examples of 
potential mitigation measures that should have been considered (in addition to the process 
measures referenced above of limited effectiveness) include the following:   
 

 Feedstock processing hazard condition.  The County could adopt a Project condition to 
forgo or minimize the use of particularly high process hydrogen demand feedstocks.  
Since increased process hydrogen demand would be a causal factor for the significant 
process hazard impacts and some HEFA feedstocks increase process hydrogen demand 
significantly more than other others, avoiding feedstocks with that more hazardous 
processing characteristic would lessen or avoid the hazard impact.   

 Product slate processing hazard condition.  The County could adopt a Project condition 
to forgo or minimize particularly high-process hydrogen demand product slates.  
Minimizing or avoiding HEFA refining to boost jet fuel yield, which significantly 
increases hydrogen demand, would thereby lessen or avoid further intensified hydrogen 
reaction hazard impacts.         

 Hydrogen input processing hazard condition.  The County could adopt a Project 
condition to limit hydrogen input per barrel, which could lessen or avoid the process 
hazard impacts from particularly high-process hydrogen demand feedstocks, product 
slates, or both.   

 Hydrogen backup storage processing hazard condition.  The County could adopt a 
Project condition to store hydrogen onsite for emergency backup use.  This would lessen 
or avoid hydro-conversion plant incident impacts caused by the sudden loss of hydrogen 
inputs when hydrogen plants malfunction, a significant factor in escalating incidents.  

Commenters are not necessarily recommending these particular measures.  However, these and 
any other options for mitigating process hazards through design or other conditions should have 
been considered, and were not.  

 

 
175 See BAAQMD regulations, § 12-12-301.  Bay Area Air Quality Management District: San Francisco, CA.  
176 See Procedural Measure and Hierarchy of Hazard Control definitions under CCR § 5189.1 (c) in the notes above.  
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VI. THE DEIR INADEQUATELY DISCLOSES AND ADDRESSES PROJECT 
GREENHOUSE GAS AND CLIMATE IMPACTS 

 
 The DEIR analysis of greenhouse gas (GHG) emissions and climate impacts suffers from 
the same baseline-related flaw as numerous other subjects in the document, i.e., it determines 
emission impacts from a baseline of continuing crude oil production as opposed to actual current 
shutdown conditions.  Based on the flaw alone, the DEIR analysis of GHG emissions impacts 
must be revised to incorporate the correct baseline.   
 
 However, even aside from this major flaw, the DEIR’s analysis of GHG and climate 
impacts is deficient.  The document identifies as significance criteria both (1) whether the Project 
would generate significant GHG emissions, and (2) whether it would “conflict with an applicable 
plan, policy or regulation adopted for the purpose of reducing the emissions of GHG.”  DEIR at 
3.8-19.  The DEIR fails to adequately evaluate the first significance criterion because it fails to 
account for potentially increased GHG emissions associated with the processing of varying 
biofuel feedstocks.  It also fails to adequately evaluate the second significance criterion, because 
it ignores the potential downstream impact of a significant increase in biofuel production on state 
and local climate goals.  As noted in the Scoping Comments but not addressed in the DEIR at all, 
those goals include an increase in use of battery electric vehicles to electrify the state’s 
transportation sector and decrease use of combustion fuels177; as well as a “Diesel Free by ‘33” 
pledge promoted by BAAQMD and entered into by Contra Costa County, which commits the 
County to, inter alia, “[u]se policies and incentives that assist the private sector as it moves to 
diesel-free fleets and buildings.”178  The DEIR further fails to identify the significant shifting of 
GHG emissions from California to other jurisdictions that would likely occur as a consequence 
of the Project.   
 
 The following sections address the various potential conflicts between the Project and 
state and local plans, policies, and regulations adopted for the purpose of reducing GHG 
emissions that render the Project’s impacts potentially significant, but which the DEIR 
nonetheless failed to consider.   
 

A. The DEIR Air Impacts Analysis Fails to Take Into Account Varying GHG 
Emissions from Different Feedstocks and Crude Slates 

 
The following subsections discuss ways in which Project GHG emissions vary widely 

with feedstock choice, as well as reasons why those emissions may increase rather than decrease 
over the comparable crude oil refining emissions.  
  

 
177 Executive Order N-79-20 dated September 23, 2020, available at https://www.gov.ca.gov/wp-
content/uploads/2020/09/9.23.20-EO-N-79-20-text.pdf.  
178 See https://dieselfree33.baaqmd.gov/ (landing page), https://dieselfree33.baaqmd.gov/statement-of-purpose (text 
of the pledge), https://dieselfree33.baaqmd.gov/signatories (signatories).  
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1. Processing Biofuel Feedstock Instead of Crude Oil Can Increase Carbon Emission 
Intensity of the Refining Process 

 
 The DEIR did not address the fact that the process of refining biofuel feedstocks is 
significantly more carbon intense than crude oil refining.  This increased carbon intensity has 
primarily to do with the fact that HEFA feedstocks have vastly more oxygen in them than crude 
oil – and hence require more hydrogen production to remove that oxygen. The oxygen content of 
the various proposed Project feedstocks is approximately 11 wt. % (Table 1), compared with 
refining petroleum crude, which has virtually no oxygen.  Oxygen would be forced out of the 
HEFA feedstock molecules by bonding them with hydrogen to make water (H2O), which then 
leaves the hydrocarbon stream. This process consumes vast amounts of hydrogen, which must be 
manufactured in amounts that processing requires.  The deoxygenation process chemistry further 
boosts HEFA process hydrogen demand by requiring saturation of carbon double bonds. 
 

These “hydrodeoxygenation” (HDO) reactions are a fundamental change from petroleum 
refining chemistry.  This new chemistry is the main reason why—despite the “renewable” label 
Phillips 66 has chosen—its biorefinery could emit more carbon per barrel processed than 
petroleum refining.  That increase in the carbon intensity of fuels processing would be directly 
connected to the proposed change in feedstock. 
 

Table 1.  Impact of Project Feedstock Choice on CO2 Emissions from Hydrogen Production for 
Phillips 66 Project Targeting Diesel: Estimates based on readily available data. 

t/y: metric tons/year      kg: kilogram      b: barrel, 42 U.S. gallons 

 Feedstock  Difference 
 Tallow Soy oil Fish oil  Soy oil–tallow Fish oil–tallow 

Processing characteristics a       
Oxygen content (wt. %) 11.8 11.5 11.5  – 0.3 – 0.3 
H2 for saturation (kg H2/b) 0.60 1.58 2.08  + 0.98 + 1.48 
H2 for deoxygenation (kg H2/b) 4.11 4.11 4.13  0.00 + 0.02 
Other H2 consumption (kg H2/b) 0.26 0.26 0.26  0.00 0.00 

Process H2 demand (kg H2/b) 4.97 5.95 6.47  0.98 1.50 

Hydrogen plant emission factor       
HEFA mixed feed (g CO2/g H2) a  9.82 9.82 9.82    
Methane feed (g CO2/g H2) b 9.15 9.15 9.15    

Hydrogen plant CO2 emitted       
HEFA mixed feed (t/y) a 1,420,000 1,710,000 1,850,000  290,000 430,000 
Methane feed (t/y) b 1,330,000 1,590,000 1,730,000  260,000 400,000 

a. Data from HEFA feedstock-specific composition analysis based on multiple feed measurements, process analysis for HEFA 
hydro-conversion process hydrogen demand, and emission factor based on median SF Bay Area hydrogen plant verified design 
performance and typical expected HEFA process hydrogen plant feed mix. From Karras, 2021b.  See also Karras, 2021a.   
b. Data from Sun et al. for median California merchant steam methane reforming hydrogen plant performance. Sun et al., 2019. 
Criteria Air Pollutants and Greenhouse Gas Emissions from Hydrogen Production in U.S. Steam Methane Reforming Facilities. 
Environ. Sci. Technol. 53: 7103–7113. https://pubs.acs.org/doi/10.1021/acs.est.8b06197  Note that these steam methane 
reforming plant data are shown for context. Steam reforming of HEFA byproduct propane can be expected to increase direct 
emissions from the steam reforming and shift reactions. Karras, 2021a. Mass emissions based on 80,000 b/d project capacity. 
Fish oil values shown are based on Menhaden.   
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 Hydrogen must be added to bond with oxygen in HEFA feeds and thereby remove the 
oxygen in them, and to bond  with carbon atoms in fatty acids in order to facilitate  this 
deoxygenation of the feed carbon chains converted to hydrocarbons.  This increases the 
hydrogen needed for the proposed HEFA179 processing over and above the hydrogen that was 
needed for the crude refining that formerly took place at the Refinery.  Deoxygenation is the 
major driver of this high process hydrogen demand, but HEFA feeds are consistently high in 
hydrogen, while some have more carbon double bonds that must be “saturated” first, and thus 
higher saturation hydrogen demand, than other feeds.  Table 1 shows both of these things.   
  

The DEIR – to the extent it considers past petroleum refining emissions in its analysis – 
must consider the air emissions impact of increased hydrogen use.  Oxygen-rich HEFA 
feedstocks force increased hydrogen production – and attendant hydrogen production emissions -
- by a proportional amount.  These emissions are significant, because Phillips 66 proposes to 
make that hydrogen in existing fossil fuel hydrogen plants.  This hydrogen steam reforming 
technology is extremely carbon intensive.  It burns a lot of fuel to make superheated high-
pressure steam mixed with hydrocarbons at temperatures up to 1,400–1,900 ºF.  And on top of 
those combustion emissions, its “reforming” and “shift” reactions produce hydrogen by taking it 
from the carbon in its hydrocarbon feed.  That carbon then bonds with oxygen to form carbon 
dioxide (CO2) that emits as well.  Making the vast amounts of hydrogen needed for Project 
processing could cause CO2 emissions from Project hydrogen plants alone to exceed a million 
tons each year. 

The resulting carbon intensity difference between crude oil refining and biofuel refining is 
striking. CO2 emissions from U.S. petroleum refineries averaged 41.8 kg per barrel crude feed 
from 2015-2017 (the most recent data available).1  By contrast, HEFA production emits 55-80 kg 
per barrel biomass feed  associated with increased hydrogen production alone – such exceeding  
petroleum refining carbon intensity by 32-91 percent. Beyond the hydrogen-production driver of 
increased carbon intensity, additional CO2 would emit from fuel combustion for energy to heat 
and pressure up HEFA hydro-conversion reactors, precondition and pump their feeds, and distill, 
then blend their hydrocarbon products.180   
 

2. GHG Emissions Impacts Vary With Different Potential Feedstocks    
 
 Crucially, feeds that the Project targets, such as tallow and SBO - and some that it does 
not but may nonetheless potentially use such as fish oil - require hydrogen for processing to 
significantly different degrees.  Table 1 shows this difference in weight percent, a common 
measure of oil feed composition.  The 0.98 kilograms per barrel feed difference in hydrogen 
saturation between soy oil and tallow is why processing soy oil requires that much more 
hydrogen per barrel of Project feed (0.98 kg/b). Table 1.  Similarly, the 1.48 kg/b difference 

 
179 As noted in previous sections, the type of drop-in biofuel technology proposed is called “Hydrotreating Esters 
and Fatty Acids” (HEFA). 
180 Karras, 2021. Unverified potential to emit calculations provided by one refiner1 suggest that these factors could 
add ~21 kg/b to the 55-80 kg/b from HEFA steam reforming.  This ~76–101 kg/b HEFA processing total would 
exceed the 41.8 kg/b carbon intensity of the average U.S. petroleum refinery by ~82-142 percent.  Repurposing 
refineries for HEFA biofuels production using steam reforming would thus increase the carbon intensity of 
hydrocarbon fuels processing.  See supporting material for Karras, 2021a 
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between fish oil and tallow requires 1.48 more kilograms of hydrogen per barrel to make so-
called “renewable” diesel from fish oil than to make it from tallow. Id.   
 

Thus, feedstock choice would drive the magnitude of carbon emissions to a significant 
degree. Id.  For instance, to the extent Phillips 66 runs SBO, Project hydrogen plants could emit 
approximately 290,000 metric tons more CO2 each year than if it runs tallow.  Id.  This 290,000 
t/y excess would exceed the emissions significance threshold for greenhouse gases in the DEIR, 
10,000 metric tons/year CO2e,181 by 28 times.  And if Phillips 66 were to run fish oil, another 
potential feedstock not specifically targeted but also not excluded, the estimates in Table 1 
suggest that Project hydrogen plants could emit 430,000 tons/year more CO2 than if it runs 
tallow, or 42 times that significance threshold.  Thus, available evidence indicates that the choice 
among Project feedstocks itself could result in significant emission impacts.  Therefore, 
emissions from each potential feedstock should be estimated in the EIR.  
 
 The CO2 emissions estimates in Table 1 are relatively robust and conservative, though the 
lack of project-specific details disclosed in the DEIR described in Section II still raises questions 
a revised County analysis should answer.  The carbon intensity estimate for HEFA hydrogen 
production is remarkably close that for steam methane reforming, as expected since hydrocarbon 
byproducts of HEFA refining, when mixed with methane in project hydrogen plants, would form 
more CO2 per pound of hydrogen produced than making that hydrogen from methane alone.    
The estimate may indeed turn out to be too low, given the variability in hydrogen plant emissions 
generally,182 and the tendency of older plant designs to be less efficient and higher emitting. The 
DEIR should have evaluated this part of Project processing emissions using data for the 
Refinery’s hydrogen plants that would be used by the Project; and Phillips 66 should have been 
required to provide detailed data on those plants to support this estimate.  
 
 Feedstock choices can impact other greenhouse gases as well through varying hydrogen 
demand.  In addition to the potential for feedstock-driven increases in emissions of CO2, the 
proposed hydrogen production would emit methane, a potent greenhouse gas that also 
contributes to ozone formation, via “fugitive” leaks or vents.  Aerial measurements and 
investigations triggered by those recent measurements suggest, further, that methane emissions 
from hydrogen production have been underestimated dramatically.183   
 
 Crucially as well, making a different product slate can increase GHG emissions from the 
same feedstock.  This is why, for example, the California Air Resources Board estimates a 
different carbon intensity for refining gasoline, diesel, or jet fuel from the same crude feed.  
Targeting jet fuel instead of drop-in diesel production from the same vegetable oil or animal fat 

 
181 See Chevron Refinery Modernization Project EIR. SCH # 2001062042. 2014. City of Richmond, CA. See esp. 
pp. 4.8-11, 4.8-12, 4.8-18, 4.8-19, 4.8-24, 4.8-27, 4.8-28, 4.8-38, 4.8-70 (10,000 metric tons/yr significance 
threshold). 
182 Sun et al., 2019. Criteria Air Pollutants and Greenhouse Gas Emissions from Hydrogen Production in U.S. Steam 
Methane Reforming Facilities. Environ. Sci. Technol. 53: 7103–7113. 
https://pubs.acs.org/doi/10.1021/acs.est.8b06197 .  
183 Guha et al., 2020. Environ. Sci. Technol. 54: 9254–9264 and Supporting Information.  
https://dx.doi.org/10.1021/acs.est.0c01212  
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feed could increase processing emissions significantly.184  Thus, since differences between 
potential Project feedstocks and Project products could each increase emissions independently or 
in combination, the DEIR should have estimated emissions for each potential Project feedstock 
for product slates targeting both diesel and jet fuel.  
 
 Thus, processing emissions of GHGs should have been estimated in the DEIR for each 
potential Project feedstock and product slate, or range of product slates, proposed to be 
manufactured from it, including a reasonable worst case scenario. 
 

B. The DEIR Failed to Consider the Impact of Biofuel Oversupply on Climate Goals 

California has implemented a series of legislative and executive actions to reduce greenhouse gas 
emissions (GHGs) and address climate change. Two flagship bills were aimed at directly 
reducing GHG emissions economy wide: AB32, which called for reductions in GHG emissions 
to 1990 levels by 2020;185 and SB32, which calls for reductions in GHG emissions to 40% below 
1990 levels by 2030.186 Following this, California Executive Order S-3-05 calls for a reduction in 
GHG emissions to 80% below 1990 levels by 2050.187 Finally, Executive Order B-55-18 calls for 
the state “to achieve carbon neutrality as soon as possible, but no later than 2045, and achieve 
and maintain net negative emissions thereafter.”188  
 
 In order to meet these legislative and executive imperatives, numerous goals have been 
set to directly target the state’s GHG emissions just in the last two years: for 100% of light-duty 
vehicle (LDV) sales to be zero-emission vehicles (ZEVs) by 2035; for 100% of medium- and 
heavy-duty vehicle (MDV and HDV) sales to be ZEVs by 2045;189 for a ban on hydraulic 
fracturing by 2024; and for an end to all state oil drilling by 2045.  
 
 Such goals, both the ZEV sales mandates that target liquid combustion fuel demand and 
the proposed bans on petroleum extraction that target supply, point to the need to transition from 
petroleum-based transportation fuels to sustainable alternatives. The DEIR frames biofuels as a 
means to reduce reliance on “traditional” transportation fuels, the original purpose of the LCFS.  
DEIR at 3.8-13. It insists that this Project is a necessary fulfillment of the 2017 Scoping Plan and 
LCFS.  DEIR at 3.8-22.  However, the 2017 Scoping Plan targets do not distinguish between fuel 
technologies (e.g. HEFA v. Fischer-Tropsch) or feedstock (crop-based lipid v. cellulosic).  Yet 

 
184 Seber et al., 2014. Biomass and Bioenergy 67: 108–118. http://dx.doi.org/10.1016/j.biombioe.2014.04.024. See 
also Karatzos et al., 2014. Report T39-T1, IEA Bioenergy Task 39. IEA ISBN: 978-1-910154-07-6. (See esp. p. 57; 
extra processing and hydrogen required for jet fuel over diesel.)   https://task39.sites.olt.ubc.ca/files/2014/01/Task-
39-Drop-in-Biofuels-Report-FINAL-2-Oct-2014-ecopy.pdf See also Karras, 2021b. 
185 Legislative Information, AB-32, California Global Warming Solutions Act of 2006 (Accessed November 29, 
2021), http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_0001-0050/ab_32_bill_20060927_chaptered.html  
186 Legislative Information, SB-32 California Global Warming Solutions Act of 2006: Emissions Limit, (Accessed 
November 29, 2021), from https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB32   
187 Executive Order S-3-05. Executive Department, State of California, Arnold Schwarzenegger, Governor, State of 
California; https://www.library.ca.gov/wp-content/uploads/GovernmentPublications/executive-order-
proclamation/5129-5130.pdf.  
188 Executive Order B-55-18. Executive Department, State of California, Edmund Brown, Governor, State of 
California; https://www.ca.gov/archive/gov39/wp-content/uploads/2018/09/9.10.18-Executive-Order.pdf. 
189 Executive Order N-79-20. Executive Department, State of California, Gavin Newsom, Governor, State of 
California; https://www.gov.ca.gov/wp-content/uploads/2020/09/9.23.20-EO-N-79-20-Climate.pdf  
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feedstock and technology make a significant difference on GHG emissions.  If anything, the 
environmental analysis of the 2017 Scoping Plan, like that of the LCFS, predicted that crop-
based biofuels would need additional Project-specific environmental analysis and mitigation.190   
This cursory invocation of the LCFS fails to address the problem of biofuel volume:  too much 
biofuel production risks interfering with the ZEV goals most recently established by Governor 
Newsom.  The overproduction problem is related in part to the higher carbon intensity of biofuel 
refining as compared to oil refining, and in part to its volume effects on the types, amounts, and 
locations of both zero-emission and petroleum fuels production and use. This problem of 
overproduction is not addressed in the LCFS.  The LCFS, designed to establish incremental per-
barrel impacts, is not set up to address the macro impact of overproduction or overuse of 
combustion fuels on California climate goals.  
 
 In numerous state-sponsored studies, there is acknowledgment of the need to limit our 
biofuel dependence. These studies consistently demonstrate that California’s climate goals 
require a dramatic reduction in the use of all combustion fuels in the state’s transportation sector, 
not just petroleum-based fuels. They indicate the need for biofuel use to remain limited. 
Specifically, pathway scenarios developed by Mahone et al. for the California Energy 
Commission (CEC),191 Air Resources Board (CARB)192 and Public Utilities Commission,193 
Austin et al. for the University of California,194 and Reed et al. for UC Irvine and the CEC58 add 
semi-quantitative benchmarks to the 2050 emission target for assessing refinery conversions to 
biofuels.  They join other work in showing the need to decarbonize electricity and electrify 

 
190 California Air Resources Board. Appendix F: Final Environmental Analysis for The Strategy for Achieving 
California’s 2030 Greenhouse Gas Target, pp. 56, 
https://ww2.arb.ca.gov/sites/default/files/classic/cc/scopingplan/2030sp_appf_finalea.pdf. 
 
191 Mahone et al., 2018. Deep Decarbonization in a High Renewables Future: Updated results from the California 
PATHWAYS Model; Report CEC-500-2018-012. Contract No. EPC-14-069. Prepared for California Energy 
Commission. Final Project Report.  Energy and Environmental Economics, Inc.: San Francisco, CA. 
https://ww2.energy.ca.gov/2018publications/CEC-500-2018-012/CEC-500-2018-012.pdf 
192 Mahone et al., 2020. Achieving Carbon Neutrality in California: Pathways Scenarios Developed for the 
California Air Resources Board, California Air Resources Board, Energy and Environmental Economics, Inc. 
https://ww2.arb.ca.gov/sites/default/files/2020-10/e3_cn_final_report_oct2020_0.pdf 
193 Mahone et al., 2020b. Hydrogen Opportunities in a Low-Carbon Future: An Assessment of Long-Term Market 
Potential in the Western United States; Energy and Environmental Economics, Inc.: San Francisco, CA. Report 
prepared for ACES, a joint development project between Mitsubishi Hitachi Power Systems Americas, Inc. and 
Magnum Development, LLC. Submitted to the California Public Utilities Commission June 2020. 
https://www.ethree.com/?s=hydrogen+opportunities+in+a+low-carbon+future 
194 Austin et al., 2021. Driving California's Transportation Emissions to Zero; Report No.: UC-ITS-2020-65. 
Institute of Transportation Studies, University of California.  DOI: 10.7922/G2MC8X9X. 
https://escholarship.org/uc/item/3np3p2t0 
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transportation.195  Their work evaluates a range of paths to state climate goals,196 analyzes the 
roles of liquid hydrocarbon combustion fuels and hydrogen in this context,197 and addresses 
potential biomass fuel chain effects on climate pathways.198 
 
 Mahone’s study prepared for CARB explored three scenarios for achieving carbon 
neutrality by 2045.199 The scenarios include “The Zero Carbon Energy scenario” which would 
achieve zero-fossil fuel emission by 2045 with minimal use of carbon dioxide removal (CDR) 
strategies, “The High CDR scenario” which would achieve an 80% reduction in gross GHG 
emissions by 2045 but relies heavily on CDR, and “The Balanced scenario” which serves as a 
midpoint between the other two scenarios. Notably, all three of these pathways cut liquid 
petroleum fuel use dramatically, with biofuels replacing only a portion of that petroleum. Chart 3 
illustrates the transportation fuel mix for these three pathways: 
   

 
Chart 3: California Transportation Fuels Mix in 2045: Balanced and “bookend” 
pathways to the California net-zero carbon emissions goal. 
Adapted from Figure 8 in Mahone et al. (2020).200 Fuel shares converted to diesel energy-equivalent gallons based 
on Air Resources Board LCFS energy density conversion factors.  CDR: carbon dioxide removal (sequestration).   

 
195 Mahone et al 2018; Mahone et al. 2020a; Mahone et al. 2020b; Austin et al. 2021; Reed et al., 2020. Roadmap for 
the Deployment and Buildout of Renewable Hydrogen Production Plants in California; Final Project Report CEC-
600-2020-002. Prepared for the California Energy Commission by U.C. Irvine Advanced Power and Energy 
Program. Clean Transportation Program, California Energy Commission: Sacramento, CA. 
https://efiling.energy.ca.gov/getdocument.aspx?tn=233292; Williams et al., 2012. The Technology Path to Deep 
Greenhouse Gas Emissions Cuts by 2050: The Pivotal Role of Electricity. Science 53–59. https://doi.org/DOI: 
10.1126/science.1208365;  Williams et al., 2015. Pathways to Deep Decarbonization in the United States; The U.S. 
report of the Deep Decarbonization Pathways Project of the Sustainable Development Solutions Network and the 
Institute of Sustainable Development and International Relations. Revision with technical supp. Energy and 
Environmental Economics, Inc., in collaboration with Lawrence Berkeley National Laboratory and Pacific 
Northwest National Laboratory. https://usddpp.org/downloads/2014-technical-report.pdf; Williams et al., 2021. 
Carbon-Neutral Pathways for the United States. AGU Advances 2, e2020AV000284. 
https://doi.org/10.1029/2020AV000284.  
196 Mahone et al. 2020a. 
197 Mahone et al. 2018; Mahone et al. 2020a; Mahone et al. 2020b; Austin et al. 2020; Reed et al. 2020.  
198 Mahone et al. 2018; Mahone et al. 2020a; Reed et al. 2020. 
199 Mahone et al., 2020. Achieving Carbon Neutrality in California: Pathways Scenarios Developed for the 
California Air Resources Board, California Air Resources Board, Energy and Environmental Economics, Inc. 
https://ww2.arb.ca.gov/sites/default/files/2020-10/e3_cn_final_report_oct2020_0.pdf 
200 Mahone et al., 2020.  
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Total liquid hydrocarbon combustion fuels for transportation in 2045, including both 

petroleum and biofuels, range among the pathways from approximately 1.6 to 3.3 billion 
gallons/year, with the lower end of the range corresponding to “The Zero Carbon Energy 
scenario,” and the higher end of the range corresponding to “The High CDR scenario.” The 
range represents roughly 9% to 18% of statewide annual petroleum transportation fuels use from 
2013-2017, indicating the planned reduction in liquid hydrocarbon combustion fuels reliance by 
2045.201  Liquid biofuels account for approximately 1.4 to 1.8 billion gallons/year by 2045, 
which is roughly 40% to 100% of liquid transportation fuels use in 2045 depending on scenario, 
with 100% corresponding to “The Zero Carbon Energy Scenario.”  So, in “The Zero Carbon 
Energy Scenario,” the most ambitious of the three, though biofuels constitute the entirety of 
liquid transportation fuel use, liquid transportation fuel use overall is greatly reduced. 
 

These State-commissioned studies suggest limits on the use of biofuels by specifically 
excluding or limiting the production of HEFA (“lipid”) fuels.  PATHWAYS, the primary 
modeling tool for the AB 32 Scoping Plan, now run a biofuels module to determine a least-cost 
portfolio of the biofuel products ultimately produced (e.g. liquid biofuel, biomethane, etc.) based 
on biomass availability.202  Mahone et al. chose to exclude purpose-grown crops because of its 
harmful environmental impacts and climate risks and further limitied the biomass used to in-state 
production in addition to California's population-weighted share of total national waste biomass 
supply.203  Consequently, it was assumed that all California biofuel feedstock should be 
cellulosic residues as opposed to the typical vegetable oil and animal fat HEFA feedstocks. A 
study by Austin et al. meanwhile, in considering pathways to reduce California’s transportation 
emissions, placed a cap on HEFA jet fuel and diesel use to a maximum of 0.5–0.6 and 0.8–0.9 
billion gallons/year, respectively.204  Yet new in-state HEFA distillate (diesel and jet fuel) 
production proposed statewide, with a large share to come from the Refinery, would total 
approximately 2.1 billion gallons/year when fully operational.205 If fully implemented, HEFA 

 
201 Mahone et al., 2020.  
202 E3 introduced a new biofuels module in the model that, unlike previous iterations of the PATHWAYS model, 
endogenously selects least-cost biofuel portfolios given the assumed available biomass. Mahone et al., 2020, 
footnote 2 at 19-20. 
203 See e.g., Mahone et al., 2018. Deep Decarbonization in a High Renewables Future: Updated results from the 
California PATHWAYS Model; Report CEC-500-2018-012. Contract No. EPC-14-069. Prepared for California 
Energy Commission. Final Project Report.  Energy and Environmental Economics, Inc.: San Francisco, CA. 
https://ww2.energy.ca.gov/2018publications/CEC-500-2018-012/CEC-500-2018-012.pdf (“most scenarios apply 
this more restrictive biomass screen to avoid the risk that the cultivation of biomass for biofuels could result in 
increased GHG emissions from natural or working lands.”, pp. 10). 
204 Austin et al., 2021. Driving California's Transportation Emissions to Zero; Report No.: UC-ITS-2020-65. 
Institute of Transportation Studies, University of California.  DOI: 10.7922/G2MC8X9X. 
https://escholarship.org/uc/item/3np3p2t0 
205 Supporting Material Appendix for Changing Hydrocarbons Midstream: Fuel chain carbon lock-in potential of 
crude-to-biofuel petroleum refinery repurposing; prepared for the Natural Resources Defense Council (NRDC) by 
Greg Karras, G. Karras Consulting, www.energy-re-source.com; Application for Authority to Construct Permit and 
Title V Operating Permit Revision for Rodeo Renewed Project: Phillips 66 Company San Francisco Refinery 
(District Plant No. 21359 and Title V Facility # A0016); Prepared for Phillips 66 by Ramboll US Consulting, San 
Francisco, CA. May 2021; Initial Study for: Tesoro Refining & Marketing Company LLC—Marathon Martinez 
Refinery Renewable Fuels Project; received by Contra Costa County Dept. of Conservation and Development 1 Oct 
2020; April 28, 2020 Flare Event Causal Analysis; Tesoro Refining and Marketing Company, subsidiary of 
Marathon Petroleum, Martinez Refinery Plant #B2758; report dated 29 June, 2020 submitted by Marathon to the 
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fuel production could exceed caps of 0.0–1.5 billion gallons/year prescribed by the 
aforementioned state climate pathways. 
 

In both studies, the reason given for limiting HEFA fuel reliance is the difficult-to-predict 
land use emissions associated with HEFA feedstocks. As discussed in the previous subsection,  
HEFA fuels can be associated with significant greenhouse gas emissions, on par with emissions 
from conventional oil production in some cases. Additionally, the refining emissions associated 
with HEFA production impact HEFA fuel cycle emissions—an impact that the DEIR did not 
consider. The carbon intensity of HEFA refining is roughly 180% to 240% of the carbon 
intensity of refining at the average U.S. crude refinery.206 Those refining emission increments 
would then add to the potentially larger effect of overuse of biofuels instead of ZEVs.  

 
Repurposing refineries for HEFA biofuels production using steam reforming would thus 

increase the carbon intensity of hydrocarbon fuels processing when climate goals demand that 
carbon intensities decrease. That could contribute significantly to emissions in excess of the 
needed climate protection and state policy trajectory.  California’s goal of 2050207 goal of 
emissions 80% below 1990 levels by 2050 is equivalent to 86.2 million tons (MT) CO2eq 
emissions in 2050. Given future projections of transportation fuel demand, HEFA diesel and jet 
fuel CO2eq emissions could reach 66.9 Mt per year in 2050. 208  Adding in emissions from 
remaining petroleum fuel production could push emissions to 91 Mt in 2050.209 Total 2050 
emissions could thus be larger than the state target.  
 

Similarly, the goal of carbon neutrality by 2045 either requires no emissions in 2045, or 
for emissions that do occur to be offset by negative emissions technologies such as carbon 
capture and storage (CCS). Relying on HEFA fuels in the future means that there will be 
emissions, so without CCS, carbon neutrality will not be reached. Yet carbon capture and storage 
has not been proven at scale, so it cannot be relied upon to offset HEFA fuel-associated 
emissions to meet mid-century emissions goals. Existing CCS facilities capture less than 1 
percent of global carbon emissions, while CCS pilot projects have repeatedly overpromised and 
underdelivered in providing meaningful emissions reductions.210 Therefore, repurposing idled 
petroleum refinery assets for HEFA biofuels will cause us to miss key state climate benchmarks.  

 

 
Bay Area Air Quality Management District: San Francisco, CA. https://www.baaqmd.gov/about-air-
quality/research-and-data/flare-data/flare-causal-reports; Paramount Petroleum, AltAir Renewable Fuels Project 
Initial Study; submitted to City of Paramount Planning Division, 16400 Colorado Ave., Paramount, CA.  Prepared 
by MRS Environmental, 1306 Santa Barbara St., Santa Barbara, CA; Brelsford, R. Global Clean Energy lets 
contract for Bakersfield refinery conversion project. Oil & Gas Journal. 2020.  Jan. 9, 2020. 
206 The difference between the upper and lower bounds of that range is driven by the (here undisclosed in the DEIR) 
difference between choices by the refinery to be made by Phillips 66 among  HEFA feeds, and between diesel 
versus jet fuel production targets. Karras, 2021a. 
207 The 80% is required as a direct emission reduction, not a net reduction that may take into consideration negative 
emission measures such as CCS. Executive Order S-3-05. 
208 Karras, 2021a. For context, HEFA hydrogen steam reforming emissions alone could account for some 20 Mt/yr 
or more of this projected 66.9 Mt/yr. 
209 Id. 
210 Center for International Environmental Law, Confronting the Myth of Carbon-Free Fossil Fuels, Why Carbon 
Capture Is Not a Climate Solution (2021), https://www.ciel.org/wp-content/uploads/2021/07/Confronting-the-Myth-
of-Carbon-Free-Fossil-Fuels.pdf. 



52 
 

The DEIR’s conclusion that the Project is consistent with state climate directives without 
the analysis described above is a fatal flaw in that conclusion.  A recirculated DEIR must 
evaluate all of the pathway studies and analysis described in this section, and make a 
determination regarding the Project’s consistency with the state’s climate law and policy based 
on all of the factors described in this comment. 
 

C. The DEIR Failed to Consider a Significant Potential GHG Emission Shifting Impact 
Likely to Result from the Project 

 
Despite claims that biofuels have a carbon benefit, the data thus far show that increased 

production of the particular type of biofuel that the Project proposes has actually had the effect of 
increasing total GHG emissions, by simply pushing them overseas.  Instead of replacing fossil 
fuels, adding renewable diesel to the liquid combustion fuel chain in California resulted in 
refiners increasing exports of petroleum distillates burned elsewhere, causing a worldwide net 
increase in GHG emissions.  The DEIR improperly concludes the Project would decrease net 
GHG emissions211 without disclosing this emission-shifting (leakage)  effect.  A series of errors 
and omissions in the DEIR further obscures causal factors in the emission shifting by which the 
Project would cause and contribute to this significant potential impact.    

 
1. The DEIR Fails to Disclose or Evaluate Available Data Which Contradict Its 

Conclusion That the Project Would Result in a Net Decrease in GHG Emissions. 
 
State climate law warns against “a reduction in emissions of greenhouse gases within the 

state that is offset by an increase in emissions of greenhouse gases outside the state.”212  
However, the DEIR fails to evaluate this emission-shifting impact of the Project.  Relevant state 
data that the DEIR failed to disclose or evaluate include volumes of petroleum distillates refined 
in California213 and total distillates—petroleum distillates and diesel biofuels—burned in 
California.214  Had the DEIR evaluated these data the County could have found that its 
conclusion regarding net GHG emissions resulting from the Project was wholly unsupported.   

 
As shown in Chart 4, petroleum distillate fuels refining for export continued to expand in 

California in the last two decades even as biofuel production ramped up in recent years.  It is 
clear from this data that renewable diesel production during those decades   -- originally 
expected to replace fossil fuels – actually merely added a new source of carbon to the liquid 
combustion fuel chain.  Total distillate volumes, including diesel biofuels burned in-state, 
petroleum distillates burned in-state, and petroleum distillates refined in-state and exported to 
other states and nations, increased from approximately 4.3 billion gallons per year to 
approximately 6.4 billion gallons per year between 2000 and 2019.215 216 

 
211 “Project operations would decrease emissions of GHGs that could contribute to global climate change” (DEIR p. 
2-5) including “indirect emissions” (DEIR p. 4.8-258) and “emissions from transportation fuels” (DEIR p. 4.8-266). 
212 CCR §§ 38505 (j), 38562 (b) (8).  
213 CEC, Fuel Watch data.  
214 CARB GHG Inventory Fuel Activity data, 2019 update. 
215 Id.  
216 CEC Fuel Watch. Weekly Refinery Production. California Energy Commission: Sacramento, CA. 
https://ww2.energy.ca.gov/almanac/petroleum_data/fuels_watch/output.php    
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Specifically, crude refining for export (black in the chart) expanded after in-state burning 

of petroleum distillate (olive) peaked in 2006, and the exports expanded again from 2012 to 2019 
with more in-state use of diesel biofuels (dark red and brown).  From 2000 to 2012 petroleum-
related factors alone drove an increase in total distillates production and use associated with all 
activities in California of nearly one billion gallons per year.  Then total distillates production 
and use associated with activities in California increased again, by more than a billion gallons 
per year from 2012 to 2019, with biofuels accounting for more than half that increment.  These 
state data show that diesel biofuels did not, in fact, replace petroleum distillates refined in 
California during the eight years before the Project was proposed.  Instead, producing and 
burning more renewable diesel along with the petroleum fuel it was supposed to replace emitted 
more carbon.   

 
CHART 4  Data from CEC Fuel Watch and CARB GHG Inventory Fuel Activity Data, 2019 update. 

 
 
2. The DEIR  Fails to Consider Exports in Evaluating the Project’s Climate Impact 
 
The DEIR focuses on potential negative effects of reliance on imports if the proposed 

Project is rejected in favor of alternatives,217 while ignoring fuels exports from in-state refineries 
and conditions under which these exports occur – a key factor in assessing the Project’s global 
climate impact, as discussed in the previous subsection.  As a result the DEIR fails to disclose 
that crude refineries here are net fuels exporters, that their exports have grown as in-state and 

 
217 DEIR pp. 5-3 through 5-7, 5-9, 5-10, 5-19, 5-22 through 5-24.  
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West Coast demand for petroleum fuels declined, and that the structural overcapacity resulting in 
this export emissions impact would not be resolved and could be worsened by the Project.  

 
Due to the concentration of petroleum refining infrastructure in California and on the 

U.S. West Coast, including California and Puget Sound, WA, these markets were net exporters 
of transportation fuels before renewable diesel flooded into the California market.218  
Importantly, before diesel biofuel addition further increased refining of petroleum distillates for 
export, the structural over-capacity of California refining infrastructure was evident from the 
increase in their exports after in-state demand peaked in 2006.  See Chart 4.  California refining 
capacity, especially, is overbuilt.219  Industry reactions -- seeking to protect those otherwise 
stranded refining assets through increased refined fuels exports as domestic markets for 
petroleum fuels declined -- resulted in California refiners exporting fully 20% to 33% of 
statewide refinery production to other states and nations from 2013–2017.220  West Coast data 
further demonstrate the strong effect of changes in domestic demand on foreign exports from this 
over-built refining center.221  See Table 2.  

 
 

 
Table 2. West Coast (PADD 5) Finished Petroleum Products: Decadal Changes in Domestic     
               Demand and Foreign Exports, 1990–2019. 

Total volumes reported for ten-year periods 
 

 Volume (billions of gallons)  Decadal Change (%) 
Period Demand Exports  Demand Exports 

1 Jan 1990 to 31 Dec 1999 406 44.2  — — 
1 Jan 2000 to 31 Dec 2009 457 35.1  +13 % –21 % 
1 Jan 2010 to 31 Dec 2019 
 

442 50.9  –3.3 % +45 % 

Data from USEIA, West Coast (PADD 5) Supply and Disposition; www.eia.gov/dnav/pet/pet_sum_snd_d_r50_mbbl_m_cur.htm  
 

 
Current California and West Coast data demonstrate that this crude refining overcapacity 

for domestic petroleum fuels demand that drives the emission-shifting impact is unresolved and 
would not be resolved by the proposed Project and related Contra Costa County crude-to-biofuel 
conversion project.  Accordingly, the Project can be expected to worsen in-state petroleum 
refining overcapacity, and thus the emission shift, by adding a very large volume of renewable 
diesel to the California liquid combustion fuels mix.   

 
Despite the Project objective to provide renewable fuels to the California market, which 

could further shift petroleum fuels from this market, the DEIR fails to disclose or evaluate this 
causal factor in the observed emission shifting impact of recent renewable fuel additions.  
  

 
218 USEAI, 2015.  
219 Karras, 2020. Decommissioning California Refineries. 
220 Id.  
221 USEIA, West Coast (PADD 5) Supply and Disposition; 
www.eia.gov/dnav/pet/pet_sum_snd_d_r50_mbbl_m_cur.htm  
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3. The DEIR Fails to Describe or Evaluate Project Design Specifications That Would 
Cause and Contribute to Significant Emission-Shifting Impacts   

 
By failing to disclose and consider refinery export patterns, the DEIR fails to  address the 

essential question of how fully integrating renewable diesel into petroleum fuels refining, 
distribution, and combustion infrastructure could worsen emission shifting by more directly 
tethering biofuel addition here to petroleum fuel refining for export.  Compounding its error, the 
DEIR fails to evaluate  the degree to which the Project’s HEFA diesel production capacity could 
add to the existing statewide distillates production oversupply, and how much that could worsen 
the emission shifting impact.  Had it done so, using readily available state default factors for the 
carbon intensities of these fuels, the County could have found that the Project would likely cause 
and contribute to significant climate impacts.  See Table 3.  

 
 

 
 

Table 3. Potential GHG Emission Impacts from Project-induced Emission Shifting: Estimates  
                 Based on Low Carbon Fuel Standard Default Emission Factors.   

RD: renewable diesel    PD: petroleum distillate   CO2e: carbon dioxide equivalents    Mt: million metric tons 

Estimate Scope Phillips 66 Project Marathon Project Both Projects 
 

Fuel Shift (millions of gallons per day) a    

  RD for in-state use 1.860 1.623 3.482 
  PD equivalent exported 1.860 1.623 3.482 
 

Emission factor (kg CO2e/galllon) b    

  RD from residue biomass feedstock 5.834 5.834 5.834 
  RD from crop biomass feedstock 8.427 8.427 8.427 
  PD (petroleum distillate [ULSD factor]) 13.508 13.508 13.508 
 

Fuel-specific emissions (Mt/year) c    

  RD from residue biomass feedstock 3.96 3.46 7.42 
  RD from crop biomass feedstock 5.72 4.99 10.7 
  PD (petroleum distillate) 9.17 8.00 17.2 
 

Net emission shift impact d    

  Annual minimum  (Mt/year) 3.96 3.46 7.42 
  Annual maximum (Mt/year) 5.72 4.99 10.7 
  Ten-year minimum  (Mt) 39.6 34.6 74.2 
  Ten-year maximum (Mt) 57.2 49.9 107 

a. Calculated based on DEIR project feedstock processing capacities, yield reported for refining targeting HEFA diesel 
by Pearlson et al., 2013, and feed and fuel specific gravities of 0.916 and 0.775 respectively. Pearlson, M., Wollersheim, 
C., and Hileman, J., A techno-economic review of hydroprocessed renewable esters and fatty acids for jet fuel 
production, Biofuels, Bioprod. Bioref. 7:89-96 (2013). DOI: 10.1002/bbb.1378.  b. CARB default emission factors from 
tables 2, 4, 7-1, 8 and 9, Low Carbon Fuel Standard Regulation, CCR §§ 95484–95488.  c. Fuel-specific emissions are the 
products of the fuel volumes and emission factors shown.  d. The emission shift impact is the net emissions calculated 
as the sum of the fuel-specific emissions minus the incremental emission from the petroleum fuel v. the same volume 
of the biofuel.  Net emissions are thus equivalent to emissions from the production and use of renewable diesel that 
does not replace petroleum distillates, as shown.  Annual values compare with the DEIR significance threshold (0.01 
Mt/year); ten-year values provide a conservative estimate of cumulative impact assuming expeditious implementation 
of State goals to replace all diesel fuels. 
* Phillips 66 Project data calculated at 55,000 b/d feed, less than the 80,000 b/d feed capacity of the project. 

 

Accounting for fuel yields on refining targeting renewable diesel222 and typical feed and 
fuel densities noted in Table 3, at its 55,000 b/d processing capacity the Project could produce 
approximately 1.86 million gallons per day of renewable diesel, potentially resulting in crude 

 
222 Pearlson et al., 2013.  
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refining for export of the equivalent petroleum distillates volume if current patterns continue.  
State default emission factors for full fuel chain “life cycle” emissions associated with the type 
of renewable diesel proposed223 account for a range of potential emissions from lower 
(“residue”) to higher (“crop biomass”) emission feeds, also shown in the table.  The net emission 
shifting impact of the Project based on this range of state emission factors could thus be 
approximately 3.96 to 5.72 million metric tons (Mt) of CO2e emitted per year.  Table 3.  Those 
potential Project emissions would exceed the 10,000 metric tons per year (0.01 Mt/year) 
significance threshold in the DEIR by 395 to 571 times.   
 
VII. THE DEIR FAILS TO ADEQUATELY DISCLOSE AND ANALYZE THE 

PROJECT’S AIR QUALITY IMPACTS  
 
 As discussed in Section III above, the DEIR is fatally flawed for having chosen a baseline 
that assumes an operating crude oil refinery rather than actual current conditions, in which the 
refinery is shut down with no plan or intention to continue processing crude oil.  That flaw 
renders the entire analysis of air emissions in the DEIR inadequate, because the conclusion that 
the Project “would result in an overall reduction of local criteria pollutant emissions” (DEIR at 
4.3-60) is based on a faulty premise and must be revisited; as must all air quality health impacts 
analysis and cumulative impacts analysis that is grounded in this conclusion.  Starting from a 
zero baseline, the analysis should determine the increase in pollutants associated with operating 
the Project over current shutdown conditions.  Since the calculations in the DEIR indicate that 
such emissions will be significant and unavoidable using the BAAQMD thresholds of 
significance, and the DEIR should further identify mitigation measures to address those 
emissions.   
 
 Even aside from the faulty baseline, however, the DEIR analysis of air quality impacts 
suffers from three major flaws described in the subsections below. First, for reasons discussed in 
Section VI concerning GHG emissions, the analysis fails to take into account the widely 
differing air emissions impact associated with both different feedstocks and different product 
slates.  Those differences should have been factored in the reasonable worst case scenario 
analysis to address uncertainty as to the feedstocks that will be used, see Sections II and IV, as 
well as any other feedstock scenarios appropriate to the analysis. Second, the DEIR air quality 
analysis systematically excludes acute exposures to short-term episodic facility emissions in 
nearby communities from consideration, even though the Project risks increasing acute 
exposures associated with flaring.  And third, the DEIR odor analysis of new malodorous 
feedstock in new and repurposed facilities adjacent to vulnerable populations is too cursory and 
incomplete to approach sufficiency.   
 

A. The DEIR Air Impacts Analysis Fails to Take Into Account Varying Air Emissions 
from Different Feedstocks and Crude Slates 

 
  Section VI demonstrates that GHG emissions vary significantly with differing feedstocks 
and product slates.  For these same reasons and others, emissions of multiple air pollutants vary 
with feedstock and product slate as well.  Processing a different type of oil – including crude 
feedstock oils – can increase processing emissions in several ways.  It can introduce 

 
223 Low Carbon Fuel Standard Regulation, CCR §§ 95484–95488, tables 2, 4, 7-1, 8 and 9.  
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contaminants that escape the new feed and pass through the refinery into the local environment.  
It can require more severe, more energy-intensive processing that burns more fuel per barrel, 
increasing combustion emissions from the refinery.  At the same time, processing the new feed 
can change the chemistry of processing to create new pollutants as byproducts or create polluting 
byproducts in greater amounts.   
 
 There are also potential increases in emissions of air pollutant emissions – including 
nitrogen oxides, particulate matter, sulfur dioxide, and polycyclic aromatic hydrocarbons, among 
others –  associated with fossil fuel combustion and energy demand in proposed Project 
processes.  The emissions result not only from the more intense hydrogen demands associated 
with certain feedstocks (see Section VI), but from the higher energy demands in addition to 
hydrogen reforming associated with processing certain types of feedstocks.  More contaminated 
or difficult to pretreat feeds may require more energy in the proposed new feed pretreatment 
plant.  Feeds that are more difficult to process may require more recycling in the same 
hydrotreater or hydrocracker, such that processing each barrel of fresh feed twice, for example, 
may double the load on pumps, compressors, and fractionators at that process unit, increasing the 
energy needed for processing.  As another example further downstream in the Refinery, feeds 
that yield more difficult to treat combinations of acids and sour water as processing byproducts 
may need additional energy for pretreatment to prevent upsets in the main wastewater treatment 
system.  Feeds that require more energy-intensive processing of this nature may increase 
combustion emissions of an array of toxic and smog-forming pollutants, including but not 
limited to those noted above.   
 
 Additionally, contaminants in the feedstocks themselves can be released during 
processing, adding to the air emissions burden.  Fish oils can be contaminated with bio-
accumulative lipophilic toxins such as polychlorinated biphenyls, dioxins, and polybrominated 
diphenyl ethers, which could be released from processing at 48,000 barrels per day in 
cumulatively significant amounts.  So-called “brown grease” collected from sewage treatment 
plants – another potential feedstock whose use has not been ruled out - can adsorb and 
concentrate lipophilic toxic chemicals from across the industrial, commercial and residential 
sewerage collection systems—disposal and chemical fate mechanisms similar to those that have 
made such greases notoriously malodorous.   
 

B. The DEIR Fails to Assess the Likelihood of Increased Air Pollution Associated With 
the Increased Likelihood of Process Upsets 224   

 
 As discussed in Section V, running biofuel feedstocks risks increasing the likelihood of 
process upsets and flaring incidents at the Refinery.  Any such incident will result release of in a 
significant volume of uncontrolled air emissions.  Accordingly, the DEIR should have addressed 
those emissions, and ways to mitigate them,as part of its air quality impacts analysis.  
Specifically, the DEIR should have determined whether increased flaring is likely as a result of 
HEFA processes (per Section V); described the air impacts associated with flaring (which are 

 
224 Supplemental information in support of this analysis is provided in Karras 2021c accompanying this comment, in 
the section entitled “Air Quality and Hazard Release Impacts of Project Flaring that Available Evidence Indicates 
Would be Significant are Not Identified, Evaluated, or Mitigated in ihe DEIR.” 
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acute rather than chronic); and evaluated the possibility of limits on certain feedstocks prone to 
cause flaring as a mitigation measure.   

1. The DEIR Did Not Describe the Air Quality Impacts of Flaring 

Although the inclusion of repurposed refinery flare systems in the Project clearly 
anticipates their use, and serious local air impacts have long been known to occur as a result of 
refinery flares, the DEIR simply does not describe those impacts.  This is a fatal flaw in the 
DEIR independently from its flawed baseline analysis since, as discussed in Section V, the 
Project is likely to increase process upset incidents at the Refinery.   

The County cannot argue that data for this essential impact description were not 
available.  As described in a recent technical report: 

Causal analysis reports for significant flaring show that hydrogen-related hazard incidents 
occurred at [the Phillips 66 Rodeo and Marathon Martinez] refineries a combined total of 
100 times from January 2010 through December 2020 ... on average, and accounting for 
the Marathon plant closure since April 2020, another hydrogen-related incident at one of 
those refineries every 39 days. 

... Sudden unplanned or emergency shutdowns of major hydro-conversion of hydrogen 
production plants occurred in 84 of these 100 reported safety hazard incidents.  Such 
sudden forced shutdowns of both hydro-conversion and hydrogen production plants 
occurred in22 of these incidents. ... In four of these incidents, consequences of underlying 
hazards included fires in the refinery.  

... Refinery flares are episodic air polluters.  Every time the depressurization-to-flare 
safeguard dumps process gases in attempts to avoid even worse consequences, that 
flaring is uncontrolled open-air combustion.  Flaring emits a mix of toxic and smog 
forming air pollutants—particulate matter, hydrocarbons ranging from polycyclic 
aromatics to methane, sulfur dioxide, hydrogen sulfide, and others—from partially 
burning off enormous gas flows.  Most of the 100 incidents described above flared more 
than two million cubic feet of vent gas each, and many flared more than ten million.  

... In 2005, flaring was linked to episodically elevated local air pollution by analyses of a 
continuous, flare activity-paired, four-year series of hourly measurements of the ambient 
air near the fence lines of four Bay Area refineries.  By 2006, the regional air quality 
management district independently confirmed the link, assessed community-level 
impacts, and set environmental significance thresholds for refinery flares.  These same 
significance thresholds were used to require [Phillips 66 and Marathon and previous 
owners of the Rodeo and Martinez refineries] to report the hazard data described above.  

... Thus, each of the hundred hydrogen-related flaring incidents since 2010 at the P66 
Rodeo and MPC Martinez refineries discussed above individually exceeded a relevant 
environmental significance threshold for air quality. 225 

  

 
225 Karras, 2021a. 
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2. The DEIR Failed to Describe the Impact of Feedstock Switching on Flaring 

With regard to causal factors for flaring, the allusion in the DEIR to reduced process 
hazards because the Project would result in fewer onsite equipment units where incidents could 
occur is specious.  The hundred incidents described above include only those in which the type 
of process units to be repurposed for the Project and hydrogen-related hazards were causal 
factors in an environmentally significant flaring incident.226  Had the DEIR evaluated the same 
data source, 227 the County could have found that the same refining processes that would be 
repurposed for the Project dominate the historic refinery flaring pattern.   

All of the uniquely pronounced inherent process hazards resulting from converting crude 
refineries to HEFA refineries—which is what the Project proposes—result in designing HEFA 
conversions to dump process gas to flares when such hazards arise.  The increased exothermic 
runaway reaction hazard due to more hydrogen-intensive processing of HEFA refining than 
crude refining, and associated need for upgraded capacity for rapid depressurization to flares, are 
noted industry-wide.228 229  Failure to evaluate this potential for Project HEFA refining to 
increase the frequency of refinery flaring compared with historic crude refining at the site is a 
major deficiency in the DEIR flaring analysis.  Had the DEIR performed this essential 
evaluation, the County could have found that:  

[D]espite current safeguards, hydro-conversion and hydrogen-related process safety 
hazards which their HEFA conversion projects could worsen contribute to significant 
flaring incidents at the P66 Rodeo and MPC Martinez refineries frequently. ... 
[S]witching to HEFA refining is likely to further increase the frequency and magnitude of 
these already-frequent significant process hazard incidents ...    

... The increased risk of process upsets associated with HEFA processing concomitantly 
creates increased risk to the community of acute exposures to air pollutants ... Therefore, 
by prolonging the time over which the frequent incidents continue, and likely increasing 
the frequency of this significant flaring, repurposing refineries for HEFA processing can 
be expected to cause significant episodic air pollution.”230 

3.  The DEIR Failed to Evaluate the Likelihood of Increased Flaring 

Refinery flare incidents can be prevented by the same measures that can prevent the 
catastrophic explosion and fire incidents which flares are designed to (partially) mitigate; 
removing the underlying causes of those hazards.  From and an environmental health and safety 
perspective, this is the crucial fact about flaring.  In this regard, its incomplete and misleading 
allusion to flaring as merely a way to make refining safer, which incidentally emits some 

 
226 Karras, 2021a.  
227 BAAQMD Causal Analysis Reports for Significant Flaring; Bay Area Air Quality Management District: San 
Francisco, CA. Reports submitted by Phillips and former owners of the Phillips 66 San Francisco Refinery at Rodeo, 
and submitted by Marathon and formers owners of the Marathon Martinez Refinery, pursuant to BAAQMD 
Regulation 12-12-406.  See Karras, 2021c, Attachment 33. 
228 van Dyk et al., 2019. 
229 Chan, 2020.  
230 Karras, 2021a.  
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pollutants, obscures a third fatal flaw in the DEIR flaring analysis: it failed to address the 
elective processing of feedstock types that would cause preventable flaring.  

Refinery flares are designed and permitted for use only in emergencies, the only 
exception being limited to when unsafe conditions are both foreseeable and unavoidable.231  
Here in the Bay Area, preventable refinery flaring is an unpermitted activity that contravenes air 
quality policy and law.232  The DEIR fails to address this fact.  The DEIR declines to expressly 
define or limit the feedstocks that will be used, without addressing the issue that electing to 
process some of those feeds rather than others could result in more frequent environmentally 
significant flaring impacts, contrary to air quality policy and law.   

Had the DEIR addressed this issue, the County could have found that: 

• A portion of the range of potential HEFA feedstocks, including soybean oil, distillers 
corn oil and most other crop oils, have relatively higher process hydrogen 
requirements than other potential feedstocks for Project biofuel refining;233  

• Electing to process feedstocks in that high process hydrogen demand category would 
release more heat during processing, thereby increasing the frequency of process 
temperature rise hazard incidents and hence environmentally significant flaring;234 
and  

• The resultant more frequent flaring from electing a feedstock which unnecessarily 
intensified underlying flaring would be preventable since another feedstock would 
reduce flaring frequency in accordance with air quality policy and law, and 
consequently, the proposed Project flaring could result in significant impacts. 

 
C. The DEIR Fails to Address Acute Episodic Air Pollution Exposures  

Although as described in the previous subsection flaring causes acute episodic air 
pollution exposure and will increase in frequency with the Project, the DEIR systematically 
excludes acute exposures to short-term episodic facility emissions associated with flaring and 
process upsets from consideration.  The facility air permit itself specifies hourly and daily as well 
as annual emission limits.235  Yet the DEIR it erroneously conflates these acute and chronic 
exposure impacts, drawing numerous conclusions that facility emission impacts of the Project 
are  less than significant based on average rates of emission from continuous sources alone; and 
fails entirely to disclose or address episodic emissions from potentially increased flaring, and 
their potential health impact..   

Potential air quality impacts associated with acute exposures to short-term episodic 
emissions from the refining facilities are systematically excluded from DEIR consideration.  The 
DEIR fails to evaluate or address episodic emissions from flaring, as discussed directly above in 

 
231 The limited exception does not apply where, as here, known measures to avoid flaring can be taken before unsafe 
conditions that result in flaring become locked into place, e.g., the inherently safer processing systems and designs 
are identified and can be implemented during construction or implementation. 
232 BAAQMD Regulation 12, Rule 12. 
233 Karras, 2021a.  
234 Karras, 2021a. 
235 Major Facility Review Permit Issued To: Phillips 66–San Francisco Refinery, Facility #A0016, Dec. 27, 2018. 
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subsection B. Even for criteria air pollutants, the DEIR calculations and estimates fail to account 
for combined effects of site-specific source, geographic, demographic, and climatic factors that 
worsen episodic air pollutant exposures locally. The DEIR further relies upon incomplete local 
air monitoring, which could not and did not measure incident plumes.  Local air monitoring also 
excludes from measurement many air pollutants associated with upsets and flaring. Polycyclic 
aromatic hydrocarbons, carbonyl sulfide, dioxins, and even particulate matter less than 2.5 
microns diameter (PM2.5), for example, are not measured continuously in local air samples, such 
that episodically elevated one-minute or one-hour exposure levels during flaring remain 
unmeasured for these and many other chemicals known or suspected to be released by flares. The 
DEIR’s error of conflating impacts of acute and chronic air pollutant exposures obscures its 
failure to consider acute exposure to short-term episodic emissions. In most cases, its 
comparisons underlying those conclusions appear to be grounded in no acute exposure or 
episodic emission data at all.236    

 Additionally, the DEIR failed to consider potential means of mitigating the impact of 
flaring associated with HEFA processes by limiting uses of the feedstocks most prone to causing 
excess flaring.  As discussed in Section VI, a portion of the range of potential HEFA feedstocks, 
including soybean oil, distillers corn oil and most other crop oils, have relatively higher process 
hydrogen requirements than other potential feedstocks for Project biofuel refining;237Processing 
feedstocks with higher hydrogen demand releases more heat during processing, thereby 
increasing the frequency of process temperature rise hazard incidents -- and hence 
environmentally significant flaring.238  The DEIR should therefore have considered the 
possibility of capping or prohibiting the use of feedstocks with higher risk of causing flaring 
incidents.   

The DEIR must therefore be revised to include a disclosure and assessment of the 
likelihood of increased flaring associated with the proposed HEFA process, including reasonable 
worst case scenario analysis taking into account variation in flaring associated with different 
feedstocks.  It must then calculate the increased acute air pollution associated with such flaring, 
and identify potential mitigation measures to diminish the likelihood of flaring associated with 
the HEFA process, including feedstock limitations.  

D. The DEIR Fails to Adequately Address Potential Odors from the Project  

Phillips 66 engineered some odor management measures such as leak seals and carbon 
cannister treatment of odorous streams associated with the Project.  The DEIR concludes that the 
Project would result in a significant odor impact despite the engineered measures, but concludes 
that odor impacts could be reduced to less than significant through use of an “Odor Management 
Plan” -- to be developed, implemented, maintained, monitored and updated as necessary after 
Project approval.  4.3-80 – 81. The DEIR does not discuss the effectiveness or pitfalls observed 
from prior or existing use of odor management plans at the Refinery.   

The DEIR’s reliance on a not-yet-developed odor management plan is misplaced.  In the 
first instance, such a plan runs afoul of the CEQA requirement that “Formulation of mitigation 

 
236 Karras 2021c. 
237 Karras, 2021a.  
238 Karras, 2021a. 
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measures shall not be deferred until some future time.”  CEQA Guidelines § 15126.4(a)(1)(B); 
and that “Mitigation measures must be fully enforceable through permit conditions, agreements, 
or other legally-binding instruments.”  Id. at § 15126.4(a)(2).   

Additionally, as a substantive matter, the DEIR does not adequately describe how the 
proposed mitigation would be effectively at reducing impacts to non-significance – specifically, 
how “odors similar to an animal and/or food processing facility unless properly managed” would 
be eliminated in the context of an open-plan petroleum refinery surrounded by densely packed 
communities.   Moreover, any proposed mitigation – and description of its effectiveness – must 
account for the fact that the DEIR does not preclude use of any type of feedstock – meaning that 
a reasonable worst case scenario analysis must account for the possibility that highly odorous 
feedstocks will be used.  The DEIR states that Project feedstocks could include “FOG” (fats, oils 
and grease) – a category of feedstock includes a particular type of “brown grease.” Brown grease 
is a highly malodorous oil and grease extracted from the grease traps, “mixed liquor” (microbial 
cultures with their decomposition products) and “biosolids” (sewage sludge) in publicly owned 
treatment works, commonly known as sewage plants, originating in the broad mix of residential, 
commercial and industrial waste water connections to sewage plants across urban and suburban 
landscapes.     

The DEIR fails to adequately describe or account for malodorous properties of brown 
grease and other types of FOG in its impact evaluation.  The DEIR further fails to provide a 
sufficiently detailed description and analysis of the infrastructure from which the odors may be 
emitted – including the transport system, the storage system, and the pre-processing system – 
including design specifications, potential points of atmospheric contact, and the proximity to 
adjacent populations.  Such analysis is crucial to supporting the DEIR conclusions that an odor 
management plan will reduce the impact to less than significant. 
 
VIII. THE DEIR’S ASSESSMENT OF ALTERNATIVES TO THE PROJECT IS 

INADEQUATE 
 

Analysis of project alternatives, together with identification of mitigation, form the “core 
of the EIR.”  Jones v, Regents of University of California (2010), 183 Cal.App.4th 818, 824-25.  
That core is deeply flawed here. First, the document fails to consider a “no project” alternative 
that realistically represents conditions without the project, since those conditions do not include 
an operating refinery.  Second, the alternatives analysis artificially conflates numerous 
alternatives that can and should have been considered collectively as a means to reduce Project 
impacts.  Second, while the analysis appropriately includes an electrolytic hydrogen alternative, 
the analysis of that alternative omits important criteria that should have been considered.  
Finally, the DEIR defines the Project in a manner that is so overly narrow as to skew the analysis 
of alternatives. 

A. The DEIR Does Not Evaluate A Legally Sufficient No-Project Alternative  

 In examining a range of alternatives, an EIR is required to include a “no project” 
alternative to facilitate assessment of the impact of the remaining alternatives. “The purpose of 
describing and analyzing a no project alternative is to allow decisionmakers to compare the 
impacts of approving the proposed project with the impacts of not approving the proposed 
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project. ...” CEQA Guidelines § 15126.6(e)(1). “The ‘no project’ analysis shall discuss the 
existing conditions ... as well as what would be reasonably expected to occur in the foreseeable 
future if the project were not approved, based on current plans and consistent with available 
infrastructure and community services. ...” CEQA Guidelines, § 15126.6, subd. (e)(2).  It is 
essential that the “no project” alternative accurately reflect the status quo absent the project, to 
ensure that the baseline for measuring project impacts is not set too high, which would 
artificially diminish the magnitude of Project impacts.  See  Ctr. for Biological Diversity v. Dep’t 
of Fish & Wildlife (2014), 234 Cal.App.4th 214, 253 (citation omitted) (emphasis in original) (“a 
no project alternative in an EIR ‘provides the decision makers and the public with specific 
information about the environment if the project is not approved. It is a factually based forecast 
of the environmental impacts of preserving the status quo. It thus provides the decision makers 
with a base line against which they can measure the environmental advantages and disadvantages 
of the project and alternatives to the project.’”).   

 For reasons explained in Section II, concerning the project baseline, the DEIR incorrectly 
identified the no project alternative as the scenario where crude oil operations would return to 
historic rates, continuing crude oil processing operations indefinitely at historic levels.  DEIR at 
5-11. See DEIR at 3-37 (stating, in the discussion of baseline, that if the Project is not 
implemented, petroleum crude refining would continue at historic rates because Refinery 
throughputs will rebound from the lower level during the COVID-19 pandemic to “more typical” 
historic throughputs). Yet the DEIR provides no substantial evidence to support this conclusion.  
It is an unsubstantiated assumption contradicted by mountains of evidence – much of it provided 
in the Scoping Comments and even more provided in these Comments – that Phillips 66 will be 
winding down petroleum refining operations at the Refinery regardless of whether the Project is 
approved.  It is imperative, to ensure a rational alternatives analysis, that the County include a no 
project alternative that is grounded in reality.   

 The validity of the no project alternative analysis is further undercut by the DEIR’s faulty 
consideration of near-term future fuel market demand, as described in the next subsection.  The 
Refinery cannot meet refined products demand (to the extent it exists) if it cannot access the 
feedstock to make those products in the first place – as is clearly the case.  This fact undercuts 
the DEIR analysis of the no project alternative to the extent that analysis assumes, without 
considering feedstock supply, that the Refinery is positioned on a foregoing basis to meet 
purported product demand. 

 A no project alternative reflecting the reality of the Refinery’s closure would have found 
multiple significant impacts where the DEIR currently finds no significant impact or, in some 
cases, reduced impact.  If, in fact, the Santa Maria refinery and/or the Rodeo refinery are being 
forced by current circumstances to limit or cease crude oil production, then no project conditions 
would likely have less environmental impact than any Project alternative.  It is thus crucial that 
the County assess complete information concerning the volume of crude that would be refined at 
the Santa Maria and Rodeo facilities – if, indeed, any would be – in the absence of the Project.   

 Additionally, a no project alternative reflecting that reality would need to address the 
need to decommission the refinery and address any hazardous waste issues, as discussed in 
Section X.  The DEIR needs to confront the reality that if the Project is not approved, a massive 
– and environmentally impactful – cleanup effort will be required to address the decades of 
hazardous contamination fouling the idled site.    



64 
 

B. The DEIR Analysis Rejecting Three Reduced Production Alternatives is Grounded 
in Erroneous Assumptions Regarding Petroleum Fuel Markets  

The DEIR dismissed from consideration three alternatives involving decommissioning or 
production reduction:  the alternative of shutting down the Santa Maria facility but continuing 
operations at the Refinery (DEIR at 5-3 – 4), the alternative of eliminating gasoline blending 
(DEIR at 5-4), and the full decommissioning alternative (DEIR at 5-9 – 10).  These alternatives, 
as well as the no project alternative, were evaluated and rejected based on stated assumptions 
regarding crude oil supply and refined products markets.   The analysis rejecting these 
alternatives is consistently grounded in an assumption that the Refinery is essential to meet 
regional refined product demand..   

Specifically, the DEIR hypothesizes that decommissioning would lead to transportation 
fuels supply/demand imbalances which “would likely lead to regional shortages that could 
trigger imports and higher prices” in the “near term.” DEIR at 5-9.  Similarly, in rejecting the 
decommissioning of the Santa Maria facility only alternative, the DEIR states, “Phillips 66 is a 
critical supplier of transportation fuels to the region,” and that “any reduction in regional supply 
will result in increased imports of gasoline from other areas.”  DEIR at 5-3 – 4. It further posits 
that rebounding post-COVID fuels demand, coupled with the closure of the Marathon Martinez 
refinery, could “reduce regionally-available supply to meet regional demand” for petroleum fuels 
if the Santa Maria facility closes (DEIR at 5-3) and “would likely lead to regional shortages that 
could trigger imports and higher prices” if the Rodeo facility closes. DEIR at 5-9.  Additionally, 
the DEIR states, in rejecting the elimination of gasoline blending, that “Phillips 66 is a critical 
supplier of conventional transportation fuels to the region.” 

These statements regarding fuels supply and demand, however, are demonstrably 
rebutted by facts – undercutting the entire logic of its rejection of the three reduced production 
alternatives. While the DEIR asserts a concern that in the rejected alternative scenarios, near-
future demand for refined products will exceed supply in the fuels market, leading to increased 
imports and attendant gas price spikes, and references generally a “tightening” of the 
supply/demand balance for diesel (DEIR at 5-9), it nowhere supports a conclusion that any of the 
decommissioning or reduction alternatives would actually create a supply shortage. In fact, 
available evidence indicates the exact opposite.  Comparisons of fuels supply, demand, and 
statewide fuels refining spare capacity while meeting demand and exporting fuels strongly 
suggest that currently available refining capacity is fully sufficient to meet demand even without 
both the Refinery and the shuttered Marathon Martinez refinery. This error in the DEIR skews its 
analysis of the educed production alternatives. This error must be corrected both to accurately 
describe the no project alternative, and to support a reasonably accurate impacts comparison 
between alternatives.   

It bears note at the outset that under existing conditions, the crucial barrier which limits 
petroleum fuels movements, hence affecting supply and price, is mountainous terrain between 
West Coast (PADD 5) and other U.S. refining districts. This leads to  normal supply movements 
between the Bay Area and Southern California239 -- which the DEIR misleading labels 

 
239 USEIA, 2015. West Coast Transportation Fuels Markets; U.S. Energy Information Administration: Washington, 
D.C. https://www.eia.gov/analysis/transportationfuels/padd5 
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“imports.”  In fact, as a consequence of this geographic constraint, the existing condition of 
refinery overcapacity results in both California and the West Coast of the U.S. overall being net 
exporters of gasoline and diesel to other states and nations.240 This fact calls deeply into question 
the DEIR’s hypothesis that the Refinery is central to local supply.    

And in fact, California’s on-the-ground experience with supply and demand before and 
during the pandemic years undercuts the DEIR hypothesis of the necessity of the Refinery for 
meeting in-state demand.  Available supply and demand data show that even after the closure of 
the Marathon Martinez refinery in 2020, and even after demand for refined products rebounded 
in 2021 from their early pandemic decline, California refineries have operated significantly 
under capacity. 

California and the West Coast (Petroleum Administration Defense District 5) fuels 
demand data are summarized in Tables 4 and 5.   

  

Table 4. California Taxable Fuel Sales Data: Return to Pre-COVID Volumes 

                            Fuel volumes in millions of gallons (MM gal.) per month 

  Demand Pre-COVID range (2012–2019) Comparison of 2021 data with 
  in 2021 Minimum Median Maximum the same month in 2012–2019 

Gasoline (MM gal.) 
 Jan 995 1,166 1,219 1,234 Below pre-COVID range 
 Feb 975 1,098 1,152 1,224 Below pre-COVID range 
 Mar 1,138 1,237 1,289 1,343 Below pre-COVID range 
 Apr 1,155 1,184 1,265 1,346 Approaches pre-COVID range 
 May 1,207 1,259 1,287 1,355 Approaches pre-COVID range 
 Jun 1,196 1,217 1,272 1,317 Approaches pre-COVID range 
 Jul 1,231 1,230 1,298 1,514 Within pre-COVID range 

Jet fuel (MM gal.) 
 Jan 10.74 9.91 11.09 13.69 Within pre-COVID range 
 Feb 10.80 10.13 11.10 13.58 Within pre-COVID range 
 Mar 13.21 11.23 11.95 14.53 Exceeds pre-COVID median 
 Apr 13.84 10.69 11.50 13.58 Exceeds pre-COVID range 
 May 15.14 4.84 13.07 16.44 Exceeds pre-COVID median 
 Jun 17.08 8.67 12.75 16.80 Exceeds pre-COVID range 
 Jul 16.66 11.05 13.34 15.58 Exceeds pre-COVID range 

Diesel (MM gal.) 
 Jan 203.5 181.0 205.7 217.8 Within pre-COVID range 
 Feb 204.4 184.1 191.9 212.7 Exceeds pre-COVID median 
 Mar 305.4 231.2 265.2 300.9 Exceeds pre-COVID range 
 Apr 257.1 197.6 224.0 259.3 Exceeds pre-COVID median 
 May 244.5 216.9 231.8 253.0 Exceeds pre-COVID median 
 Jun 318.3 250.0 265.0 309.0 Exceeds pre-COVID range 
 Jul 248.6 217.8 241.5 297.0 Exceeds pre-COVID median 

Data from net taxable fuel sales (CDTFA, various years). Pre-COVID statistics are for the same month in 2012–
2019. Multiyear comparison range shown accounts for interannual variability in fuels.  Jet fuel totals exclude 
fueling in California for fuels presumed to be burned outside the state during interstate and international flights.  

  

 
240 USEIA, 2015.  
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Table 5. West Coast (PADD 5) Fuels Demand Data: Return to Pre-COVID Volumes 

                            Fuel volumes in millions of barrels (MM bbl.) per month 

  Demand Pre-COVID range (2010–2019) Comparison of 2021 data with 
  in 2021 Minimum Median Maximum the same month in 2010–2019 

Gasoline (MM bbl.) 
 Jan 38.59 42.31 45.29 49.73 Below pre-COVID range 
 Feb 38.54 40.94 42.75 47.01 Below pre-COVID range 
 Mar 45.14 45.23 48.97 52.53 Approaches pre-COVID range 
 Apr 44.97 44.99 47.25 50.20 Approaches pre-COVID range 
 May 48.78 46.79 49.00 52.18 Within pre-COVID range 
 Jun 48.70 45.61 48.14 51.15 Exceeds pre-COVID median 
 Jul 50.12 47.33 49.09 52.39 Exceeds pre-COVID median 

Jet fuel (MM bbl.) 
 Jan 9.97 11.57 13.03 19.07 Below pre-COVID range 
 Feb 10.35 10.90 11.70 18.33 Below pre-COVID range 
 Mar 11.08 11.82 13.68 16.68 Below pre-COVID median 
 Apr 11.71 10.83 13.78 16.57 Within pre-COVID range 
 May 12.12 12.80 13.92 16.90 Approaches pre-COVID range 
 Jun 14.47 13.03 14.99 17.64 Within pre-COVID range 
 Jul 15.31 13.62 15.46 18.41 Within pre-COVID range 

Diesel (MM bbl.) 
 Jan 15.14 12.78 14.41 15.12 Exceeds pre-COVID range 
 Feb 15.01 12.49 13.51 15.29 Exceeds pre-COVID median 
 Mar 17.08 14.12 15.25 16.33 Exceeds pre-COVID range 
 Apr 15.76 14.14 14.93 16.12 Exceeds pre-COVID median 
 May 16.94 15.11 15.91 17.27 Exceeds pre-COVID median 
 Jun 14.65 14.53 16.03 16.84 Within pre-COVID range 
 Jul 16.94 15.44 16.40 17.78 Exceeds pre-COVID median 

Data for “Product Supplied” from West Coast (PADD 5) Supply and Disposition, (USEIA, various years). Product 
Supplied approximately represents demand because it measures the disappearance of these fuels from primary 
sources, i.e., refineries, natural gas processing plants, blending plants, pipelines, and bulk terminals. PADD 5 
includes AK, AZ, CA, HI, NV, OR, and WA.  Pre-COVID statistics are for the same month in 2010–2019.  This 
multiyear comparison range accounts for interannual variability in fuels demand.   

 

These tables show that demand for refined products rebounded to pre-COVID levels in 
2021. In California, from April through June 2021 taxable fuel sales approached the range of 
interannual variability from 2012–2019 for gasoline and reached the low end of this pre-COVID 
range in July, while taxable jet fuel and diesel sales exceeded the maximum or median of the 
2012–2019 range in each month from April through July of 2021.  See Table 4.  Similarly, West 
Coast fuels demand in April and May 2021 approached or fell within the 2010–2019 range for 
gasoline and jet fuel and exceeded that range for diesel.  In June and July 2021 demand for 
gasoline exceeded the 2010–2019 median, jet fuel fell within the 2010–2019 range, and diesel 
fell within the 2010–2019 range or exceeded the 2010–2019 median.  See Table5.   

Yet throughout this rebound, petroleum refining remained shuttered at the Marathon 
Martinez refinery with no plans to restart.  Nonetheless, California and West Coast refineries 
supplied the rebound in fuels demand while running well below capacity, as summarized in 
Tables 6 and 7.  
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Table 6. Total California Refinery Capacity Utilization in Four-week Periods of 2021. 

barrel (oil): 42 U.S. gallons barrels/calendar day: see table caption below 

 Calif. refinery crude input Operable crude capacity Capacity utilized 
Four-week period (barrels/day) (barrels/calendar day) (%) 

12/26/20 through 01/22/21 1,222,679 1,748,171 69.9 % 
01/23/21 through 02/19/21 1,199,571 1,748,171 68.6 % 
02/20/21 through 03/19/21 1,318,357 1,748,171 75.4 % 
03/20/21 through 04/16/21 1,426,000 1,748,171 81.6 % 
04/17/21 through 05/14/21 1,487,536 1,748,171 85.1 % 
05/15/21 through 06/11/21 1,491,000 1,748,171 85.3 % 
06/12/21 through 07/09/21 1,525,750 1,748,171 87.3 % 
07/10/21 through 08/06/21 1,442,750 1,748,171 82.5 % 
08/07/21 through 09/03/21 1,475,179 1,748,171 84.4 % 
09/04/21 through 10/01/21 1,488,571 1,748,171 85.1 % 
10/02/21 through 10/29/21 1,442,429 1,748,171 82.5 % 

Total California refinery crude inputs from CEC Fuel Watch, various dates. Statewide refinery capacity as of 
1/1/21, after the Marathon Martinez refinery closure, from USEIA, 2021a. Capacity in barrels/calendar day 
accounts for down-stream refinery bottlenecks, types and grades of crude processed, operating permit 
constraints, and both scheduled and unscheduled downtime for inspection, maintenance, and repairs.  

Statewide, four-week average California refinery capacity utilization rates from March 20 
through August 6, 2021 ranged from 81.6% to 87.3% (Table 3), similar to those across the West 
Coast, and well below maximum West Coast capacity utilization rates for the same months in 
2010–2019 (Table6).  Moreover, review of Table 6 reveals 222,000 b/d to more than 305,000 b/d 
of spare California refinery capacity during this period when fuels demand rebounded.    

Table 7. West Coast (PADD 5) Percent Utilization of Operable Refinery Capacity.  

 Capacity Utilized Pre-COVID range for same month in 2010–2019 
Month in 2021 Minimum Median Maximum 

January 73.3 % 76.4 % 83.7 % 90.1 % 
February 74.2 % 78.2 % 82.6 % 90.9 % 
March 81.2 % 76.9 % 84.8 % 95.7 % 
April 82.6 % 77.5 % 82.7 % 91.3 % 
May 84.2 % 76.1 % 84.0 % 87.5 % 
June 88.3 % 84.3 % 87.2 % 98.4 % 
July 85.9 % 83.3 % 90.7 % 97.2 % 
August 87.8 % 79.6 % 90.2 % 98.3 % 
September NR 80.4 % 87.2 % 96.9 % 
October NR 76.4 % 86.1 % 91.2 % 
November NR 77.6 % 85.3 % 94.3 % 
December NR 79.5 % 87.5 % 94.4 % 

NR: Not reported.  Utilization of operable capacity, accounting for downstream refinery bottlenecks, types and 
grades of crude processed, operating permit constraints, and both scheduled and unscheduled downtime for 
inspection, maintenance, and repairs, from USEIA, 2021b. PADD 5 includes AK, AZ, CA, HI, NV, OR, and WA.  
Pre-COVID data for the same month in 2010–2019. 2021 data account for Marathon Martinez closure. 
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Thus, spare California refining capacity during this period when fuels demand increased 
to reach pre-COVID levels and crude processing at the Marathon Martinez refinery remained 
shut down (222,000–305,000 b/d) exceeded the total 120,200 barrel per calendar day crude 
capacity of the refinery.241  Other refiners could have used that idled capacity to meet this 
temporary surge in demand and reduction in supply, and would have been incented to do so, had 
the hypothesized market tightening necessitated it.  Yet that is not what actually happened.   

In fact, existing conditions—namely idled crude refining assets during the current surge 
in petroleum fuels demand—show that the unsupported hypothesis of a supply-demand 
imbalance which threatens to cause local fuel price spikes from greatly increased imports 
hypothesized in the DEIR is both unsupported and, in the recent demand surge, false.  Thus, the 
DEIR analysis rejecting reduced production alternatives lacks valid factual support.   

 
C. The DEIR Inappropriately Dismissed the Hydrogen Generation Technology 

Alternative From Consideration 

 Splitting water with renewable power through electrolysis to produce zero-emission 
hydrogen (ZEH) is a proven technology that could be installed instead of repurposing fossil gas 
steam reforming hydrogen plants at the Refinery for the Project.  Commentors raised multiple 
issues in support of ZEH in their Scoping Comment are incorporated herein and reasserted, as 
they remain relevant and were not addressed in the DEIR.   

 The DEIR dismisses from consideration the “hydrogen generation technology 
alternative” (herein ZEH) on the grounds of purported technical and economic infeasibility.  
DEIR at 5-7 – 9. This conclusion not supported by substantial evidence.  It is not based on a 
facility-specific evaluation of feasibility,242 but rather a  back-of-the-envelope calculation of 
potential PG&E energy costs based on general information.  DEIR 5-7, 5-33 – 34.   

 In the first instance, the County’s rejection of the ZEH alternative is baseless in view of 
the fact that this same alternative  was treated as feasible in the DEIR for the Marathon Martine 
project - a discrepancy that the County makes no attempt to reconcile.  Nothing in either DEIR 
provides any reason why the Rodeo Renewed project differs in any way from the very similar 
Marathon project that would affect the feasibility of the hydrogen alternative.  On that basis 
alone, the rejection of this alternative is unsupported by substantial evidence.   

 
241 Although USEIA labels the SFR refining site as Rodeo, both RF and SMF equipment capacities are included in 
the USEIA data table reporting the 120,200 b/cd operating and total operable capacity of the refinery. See USEIA, 
2021a. Refinery Capacity Data by Individual Refinery as of January 1, 2021; U.S. Energy Information 
Administration: Washington, D.C. Accessed 3 Nov 2021. https://www.eia.gov/petroleum/data.php  
 
242 Commenter NRDC submitted a Public Records Act request to the County for analysis associated with the cost 
estimates at DEIR 5-7 – 5-8, and “[a]ny and all additional records pertaining to electrolysis or ‘green’ hydrogen at 
the Phillips 66 Rodeo refinery in connection with the Rodeo Renewed project and associated California 
Environmental Quality Act (CEQA) review.”  Letter dated November 9, 2021 from Ann Alexander to Lawrence 
Huang.  In response, via the email from Lawrence Huang to Ann Alexander also dated November 9, 2021, the 
County provided no site-specific analysis concerning the rejected electrolysis hydrogen alternative.   



69 
 

 Beyond that basic problem, the DEIR provides no valid basis for rejection of the 
electrolytic hydrogen alternative as infeasible.  The document presents only general information 
concerning the technology and a statement of arithmetic that is both obvious and meaningless, 
without considering an array of factors that could make electrolytic hydrogen necessary and both 
economically and technically feasible.   

 ZEH should have been considered as an alternative in the DEIR for the reasons specified 
below. 

1. The DEIR Failed to Consider ZEH as Mitigation for Significant Project Impacts 

   The Project has reasonable potential to result in multiple significant impacts that the 
DEIR did not identify and remain unmitigated in the DEIR, as explained in Section V.  A major 
part of that impact would be accounted for by the proposed repurposing of fossil gas hydrogen 
steam reforming plants. See Sections II and VI.  Project hydrogen plant emissions alone could 
reach approximately 1.5 to 2.3 million metric tons per year.243  ZEH would eliminate those steam 
reforming emissions.  However, having failed to identify this significant potential GHG impact, 
the DEIR failed to propose mitigation for it.  ZEH should have been considered as such a 
mitigation measure.  

 The cursory, general,  and flawed cost analysis provided as a reason for rejecting ZEH 
was clearly focused solely on the cost to the Project proponent. As discussed in subsection 3, this 
is not a reasonable sole basis for rejecting a needed mitigation measure.   

2. The DEIR Ignored a Critical Fact Supporting the Scalability of ZEH  

 The DEIR concluded that ZEH would be technically infeasible based on the large scale of 
total ZEH hydrogen production that would be needed by the Project. DEIR at 5-8.  However, this 
conclusion is based on an implicit flawed assumption about how scalability of ZEH works – i.e., 
that a demonstration at small scale does not support a conclusion of feasibility on a larger scale. 
That assumption does not reflect the nature of the technology, which makes ZEH  inherently 
scalable.  This is because ZEH consists of multiple smaller electrolyzer units, that can be stacked 
to the desired total production scale. Indeed, the DEIR recognizes the modular nature of ZEH 
technology, stating, “At this time, the largest electrolyzer in service is 20 MW ... meaning that 
approximately 37 units would need to be installed to supply the necessary amounts of hydrogen. 
Electrolysis projects similar in size to that requires for the Rodeo Refinery have been announced 
... .” Id.  Yet without further analysis, and without consideration of the import of this modular 
construction for scalability, the DEIR concludes in the same paragraph of the same page that  
ZEH is “infeasible for both technical and financial reasons” – with the reason given that “[t]he 
scale of the electrolysis operation that would be required [exceeding] any facility that has been 
put into operation in the world.” Id.   

Indeed, as an example of a large PEM hydrogen facility, Shell plans to scale up the 
capacity of a proton exchange membrane (PEM) hydrogen electrolysis plant in Germany from 
the current 10 megawatts to 100 megawatts. 244  Furthermore, Reed et al used a scale factor of 0.9 

 
243 Karras, 2021a.  
244 https://www.shell.de/media/shell-media-releases/2021/shell-energy-and-chemicals-park-rheinland.html  
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for projecting cost of larger central installations in their analysis of the costs of electrolysis 
hydrogen production. 245    

3. The DEIR Rejected ZEH Based on Unsupported, Invalid and Biased Cost Analysis  

 The DEIR concluded that ZEH is financially infeasible without disclosing, evaluating, or 
apparently attempting virtually any of the elements of a valid cost analysis specific to the site and 
Project.  A Public Records Act request from Commenter NRDC seeking information concerning 
the cost calculation turned up essentially no support for it.246  

 The DEIR did not identify the electrolysis technology or technologies to which its cost 
conclusion pertained. In fact, there are three types of electrolysis technology, each with its own 
capabilities, limitations, site footprint and costs.247  The DEIR also did not present any verified 
onsite power cost.  Had it done so, the County might have found costs of self-generated wind or 
solar power may be as low and 2.6 cents per kilowatt-hour (kWh),248 thus lower than the 
$120/MWh for third-party power at current utility rates the DEIR asserted.  DEIR at 5-8.  
Moreover, the DEIR failed to disclose that crude refineries in California may contract with 
utilities for refinery-specific power sales as well as power purchases at potentially lower cost to 
refiners.  Rather, the DEIR asserted that $120/MWh power cost based, apparently, on general 
utility rates, without disclosing or evaluating the rate Phillips 66 actually pays for grid power.    

 It is particularly problematic that the DEIR relays ZEH capital cost estimates from 
Phillips 66 of $0.75 billion to $1.1 billion (DEIR at 5-8) without disclosing any attempt to verify 
that information, as noted above.  Had it attempted a contemporary survey, the DEIR might have 
found current ZEH capital costs, which as expected are trending downward, of approximately 
$500 to $650 per kW249 -- which, again, would be lower, had the DEIR checked and found that 
available information, at approximately $0.37 billion to $0.48 billion.   

 Other cost data is generally available as well, and should have been considered by the 
County.  Hydrogen companies, such as Nel Hydrogen, which has US operations, can provide 
estimated construction costs of a ZEH facility.250 Operating costs can also be readily determined 
based on the source of renewable energy, which can be from both an on-site solar facility and 
from the grid. The cost of the solar facility is minimal, with it being built on the refinery’s 
contaminated property that cannot be used for other purposes. There is only the cost of installing 
the panels, and the maintenance cost is minimal. Furthermore, using green grid electricity will 
allow the flow of green energy to go both ways, with the ZEH being used to balance the grid 

 
245 Reed et al, p. A-10.. 
246 Letter dated November 9, 2021 from Ann Alexander to Lawrence Huang.  In response, via the email from 
Lawrence Huang to Ann Alexander also dated November 9, 2021. 
247 Reed et al., 2020. Roadmap for the Deployment and Buildout of Renewable Hydrogen Production Plants in 
California; California Energy Commission Clean Transportation Project Final Project Report. Prepared for the 
Commission by U.C. Irvine Advanced Power and Energy Program. June 2020. CEC-600-2020-002. 
248 Personal communication, Clair Brown and Greg Karras with Jeffrey Reed, U.C. Irvine Advanced Power and 
Energy Program, on Monday, 6 December 2021.  
249 Id.  
250 Typically brownfield construction costs 10% less that greenfield production, which is in line with using a factor 
of 0.9 to predict the cost of scaling up the modular ZEH. 
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during peak hours. The benefit of grid balancing is large and depends on the opportunity costs of 
grid balancing using batteries and gas peaker plants, both of which have high costs. 

 Furthermore, the DEIR failed to take into account cost scaling factors.  Consequently, 
despite asserting the unprecedented scale of the Project ZEH need as a reason for rejecting ZEH 
as infeasible (DEIR at 5-8), the DEIR failed to disclose or evaluate this exactly opposite effect of 
scale: larger centralized ZEH installations, and especially brownfield installations, which would 
be the Project condition, are cheaper per kW installed than smaller installations.  Even a cursory 
check by the DEIR could have informed the County that the hydrogen road map analysis the 
California Energy Commission and U.C. Irvine reported for state consideration of climate 
stabilization pathways applies a scaling factor of 0.9,251 thus quantifying reduced incremental 
cost with increasing scale for the large-scale ZEH installation it asserts.    

 Additionally, the net costs (costs minus benefits) for the ZEH alternative is not even 
mentioned, with only the private costs assumed to be too high.  In view of the very high GHG 
emissions and other air pollution from the legacy gray hydrogen facility, ZEH a major economic 
and social benefit. For this reason, the costs and benefits of the alternatives examined should 
have been evaluated not only in the context of project economics, but also the larger context of 
social costs. For example, the County can estimate the public health costs of the PM2.5 emissions 
from the hydrogen operations on people living nearby.252  Because the Refinery is situated in a 
densely populated urban area, the health costs from the pollution caused by the hydrogen 
operation are very high, and the comparable health costs from ZEH are zero. 

 Finally, despite describing LCFS credits which would be available to the Project, the 
DEIR stacks the deck against ZEH by excluding costs to the refiner associated with forgoing 
those credits for ZEH-produced renewable fuels.  It states that “the capital costs of hydrolysis 
technology make it financially infeasible compared to the steam reformation process currently 
employed at the Rodeo Refinery” (DEIR at 5-8), but ignores the LCFS debit costs of that fossil 
steam reforming.  Had this analytical bias been absent, the DEIR could have found that, by 
eliminating the approximately 1.5 to 2.3 million metric tons of annual emissions cited above, 
with current and future LCFS credits of $100 to $200 per metric ton, ZEH could provide cost 
savings in the range of $150 million to $460 million annually, or $1.5 billion to $4.6 billion over 
ten years.  These savings that the DEIR could have found exceed the likely-inflated ZEH capital 
cost of $0.75 billion to $1.1 billion that the DEIR reports from unverified refiner estimates.  
DEIR at 5-8.   

 The DEIR, however, failed to seek, disclose or evaluate any of this data and information. 
The analysis of the ZEH alternative should not only have found the alternative to be feasible, but 
in considering it should have evaluated the ways in which this alternative would mitigate the 
Project’s significant impacts – as identified in these Comments but not addressed in the DEIR.   

 
251 Reed et al., 2020.  
252 Each 1 µg/m3 of PM2.5 that reaches 100,000 people living nearby causes 2.3 premature deaths annually. With a 
Value of a Statistical Life of $10,000,000 estimated by the EPA in 2019, then causing each additional 2.3 deaths 
leads to a social cost of $25M annually. Burnett R, Chen H, Szyszkowicz M et al. 2018; Global estimated of 
mortality associated with long-term exposure to outdoor fine particulate matter, PNAS 115 (38):9592-9597. 
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D. The DEIR Alternatives Analysis Artificially Separates Alternatives that are Not 
Mutually Exclusive 

 In addition to the (inappropriately characterized) no project alternative, the DEIR 
considered three additional alternatives in addition to the Project:  the “reduced project” 
alternative, the “terminal only” alternative, and the “no temporary increase in crude oil” 
alternative.  DEIR at 5-11 – 34. These alternatives were among those appropriate for 
consideration, as they are feasible means to reduce Project impacts.  However, the DEIR presents 
no reason why two of these – the reduced project alternative and the no temporary increase 
alternative - were evaluated as separate options rather than collectively.  Nothing about them is 
mutually exclusive:  the Project could have been reduced in scale and completed without the no 
temporary increase in crude throughput over the wharf. The DEIR should therefore have either 
considered those two alternatives collectively in addition to separately, or else provided 
sufficient evidence and reasoning as to why this combined approach would not be feasible.   

E. The Project Purpose is Defined in a Manner So Narrow as to Skew the Analysis of 
Alternatives 

 The Project objectives are drawn in an overly narrow fashion that may unfairly bias 
consideration of the green hydrogen alternative.  The list of Project objectives in the DEIR twice 
references a goal of repurposing Refinery infrastructure (“convert existing equipment and 
infrastructure” and “repurpose and reuse the facility’s existing equipment capacity”). DEIR at 3-
22. However, framing the Objectives in this manner by nature weighs against any alternatives – 
such as the green hydrogen alternative – that would upgrade and replace heavily polluting 
refinery infrastructure while still allowing biofuel production to proceed.  The fundamental goal 
of the Project is to manufacture biofuels; “repurposing” is merely a strategy by which Phillips 66 
seeks to hold costs down.  Why the company may for that reason consider repurposing 
economically advantageous, allowing every strategy to economize to rise to the level of a 
fundamental Project objective would bias the CEQA process in favor of the cheapest and most 
polluting alternatives, and against alternatives that are costlier but more environmentally sound.  
Defining project objectives in such an “artificially narrow” fashion violates CEQA.  North Coast 
Rivers Alliance v. Kawamura (2015), 243 Cal.App.4th 647, 654. 

IX. THE DEIR’S ANALYSIS OF CUMULATIVE IMPACTS WAS DEFICIENT 

 CEQA requires a cumulative project impacts analysis because “the full environmental 
impact of a proposed ... action cannot be gauged in a vacuum.”  Whitman v. Board of Supervisors 
(1979) 88 Cal.App.3d 397, 408.  Cumulative impacts refer to two or more individual effects 
which, when considered together,  are considerable or which compound or increase other 
environmental impacts.  Guidelines §15355.  The cumulative impact from several projects is the 
change in the environment which results from the incremental impact of the project when added 
to other closely related past, present, and reasonably foreseeable probable future projects.  Id.  
The discussion of each type of cumulative impact in an EIR need only be proportional to the 
severity of the impact and the likelihood of its occurrence, Guidelines § 15130(b), but even an 
insignificant impact must be justified as such, Guidelines § §15130(a).  For each cumulative 
impact, its geographic scope must be supported by a reasonable explanation.  Guidelines § 
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15130(b)(3).  Otherwise, an underinclusive cumulative impacts analysis “impedes meaningful 
public discussion and skews the decision maker’s perspective concerning the environmental 
consequences of a project, the necessity for mitigation measures, and the appropriateness of 
project approval.”  Citizens to Preserve the Ojai v. County of Ventura (1985) 176 Cal.App.3d 
421, 431.  See also Friends of the Eel River v. Sonoma County Water Agency (2003) 108 
Cal.App.4th 859. 

 The cumulative impacts analysis in the DEIR falls far short of these requirements, and 
fails to meet basic criteria for rationality.  The DEIR largely confined its cumulative impacts 
analysis to projects located within 3 miles of the Project site or Santa Maria facility.  No 
rationale or evidentiary support is provided for use of this particular geographic limitation; or, 
indeed, for selecting the evaluated projects based on a geographic limitation at all.  The suite of 
projects swept up in this 3-mile radius are random and highly disparate, many being radically 
different in type from the Project and having few if any correlative impacts.  These “cumulative” 
projects include, inter alia, a waterfront park, a mixed-use building, and a water purification 
project.  DEIR at 6-3 – 5.   

 The very similar Marathon Martinez biofuel conversion project, lost in this strange mix, 
receives barely a mention in the analysis.  The Marathon project is described in a single 
paragraph, but “discussion” of its cumulative impacts consists only of passing single-sentence 
and non-substantive general references such possible impacts – and those only including impacts 
to marine species, hazardous materials risks, and water quality. DEIR at 6-6, 8 – 9.  

 This approach is deficient in multiple respects.  First, other than articulating very general 
criteria (DEIR at 6-2 – 3), the DEIR failed to specify a specific rational basis for the universe of 
projects considered in the cumulative impacts analysis – with respect to either the 3 mile radius 
or the particular array of projects evaluated within that radius.  In particular, it failed to explain 
why projects were included in the cumulative impacts analysis whose impacts are clearly 
unrelated in type to the impacts of the Project.  Second, the analysis is almost entirely non-
quantitative, even though the Project’s impacts are quantified with respect to key issues, 
including criteria air pollutant emissions and GHG emissions.  And third, the document contains 
functionally zero cumulative impacts analysis of the Project as considered together with the 
closely related Marathon Martinez project, even though the two projects will necessarily have 
very similar impacts, and will cumulatively impact regional air quality, upstream agricultural 
land use, and the State’s climate goals to a significantly greater degree than the impact of each 
project individually.   

 Rather than taking the unreasoned approach it did, the DEIR should have identified a 
universe of projects to include in its analysis based on information concerning those projects’ 
impacts, and the likelihood that they will intersect with the impacts of the Project.  Including a 
compliment of local projects in that universe would be appropriate when analyzing cumulative 
impacts that are local in scale; but confining the analysis entirely to local projects does not make 
sense with respect to project impacts that are regional (e.g., air quality impacts), statewide 
(impact on the state’s climate policy), or national and international (climate, upstream indirect 
land use impacts).   
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 Using these criteria, it is clear that, at minimum, comparable refinery biofuel conversion 
projects – including but not limited to the Marathon project – needed to be included in the 
cumulative impacts analysis.  The refinery feedstock market is national, and even global, in 
scale.  Both biodiesel and renewable diesel projects in the United States compete for the same, 
limited supply of crop oils and animal fats.  As a result, a cumulative impacts analysis should 
have included existing HEFA projects currently under construction and proposed in California, 
such as the AltAir Paramount253 and Alon Bakersfield254 refinery projects as well as anticipated 
future conversion projects nationwide that are likely to produce similar large-scale impacts – 
e.g., due to anticipated use of similar feedstocks because of similar processing technology or 
transportation routes. 

 The following sections discuss particular categories of cumulative impacts that should 
have received scrutiny in the DEIR but did not.   

A. The DEIR Should Have Analyzed the Cumulative Impact of California and Other 
US Biofuel Projects on Upstream Agricultural Land Use 

 As discussed in Section IV.D above, the Project alone has the potential to consume an 
enormous portion of the entire US production of the agricultural products it proposes to use as 
feedstocks.  Project feedstock demand could boost demand for biofuel feedstock oils, currently 
113,000 b/d nationwide total, by 71% (80,000 b/d).  The Project could in principle, standing 
alone, consume up to 39 percent of the total U.S. soybean oil production for all uses. 

The similar Marathon Martinez conversion project would cumulatively impact feedstock 
consumption levels, and hence on agricultural resources and their availability.  As Commenters 
described in separate comments concerning the DEIR for that project, the Marathon project 
could increase demand for biofuel feedstock oils by 42% and could consume up to 24 percent of 
the nation’s total production of soybean oil for all uses.255  Yet the overall limitation on HEFA 
feedstock availability is well documented within the scientific community,256 the financial 

 
253 See Lillian, Betsy. ”World Energy Acquires AltAir Renewable Fuel Assets in California.” March 22 2018. 
https://ngtnews.com/world-energy-acquires-altair-renewable-fuel-assets-in-california; Alt/Air World Energy 
Paramount, CEQAnet Web Portal, Governor’s Office of Planning and Research (June 2020), 
https://ceqanet.opr.ca.gov/2020069013/2.  
254 Delek US Holdings, Inc, Delek US Holdings Announces Closing of Bakersfield Refinery Sale, Global Newswire 
(May 07, 2020). https://www.globenewswire.com/news-release/2020/05/07/2029947/0/en/Delek-US-Holdings-
Announces-Closing-of-Bakersfield-Refinery-Sale.html (accessed Dec 8, 2021).  
255 Comments by Biofuelwatch et al dated December 17, 2021 concerning Martinez refinery renewable fuels project, 
File No. CDLP20-02046. 
256 Portner 2021, pp. 18-19, 28-29, 53-58.; Searchinger, 2008.  
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industry,257 the environmental justice community,258 as well as within the biofuel industry259 
itself.  Currently planning a biofuel refinery conversion in Bakersfield, Global Clean Energy 
Holdings, Inc. remarked in its SEC 10-K filing, “[t]he greatest challenge to the wide adoption of 
[HEFA] renewable fuels is the limited availability of the plant oils and animal fats that are the 
feedstock of [HEFA] renewable fuels.”260  Given these constraints, a single biofuel conversion 
project of this magnitude could dramatically induce land use changes and makes the need for a 
cumulative analysis all the more dire.   

 The U.S. biofuel industry already consumes a significant portion of existing farm 
production of oils and animal fats. As shown in Table 8, as of fall 2021, there are eight operating 
renewable biofuel facilities and 75 biodiesel facilities, with a combined potential consumption of 
235,000 barrels per day, or 3.6 billion gallons per year of lipid feedstocks. Meanwhile, the U.S. 
currently produces 372,000 barrels per day of oils and animal fats for all uses. Thus, at full 
capacity, these existing projects could consume up to 63% of existing U.S. production. 
Meanwhile, between these projects, the feedstock actually consumed (which is less than the 
amount theoretically possible under full production capacity) represented 31% of total U.S. 
production.  See Table 8. 

  

 
257 Kelly, S., U.S. renewable fuels market could face feedstock deficit, Reuters (Apr. 8, 2021), 
https://www.reuters.com/article/us-usa-energy-feedstocks-graphic/us-renewable-fuels-market-could-face-feedstock-
deficit-idUSKBN2BW0EO (accessed Dec 8, 2021). 
258 See e.g., Press Release, California Environmental Justice Alliance, IPCC Report Shows Urgent Need to Zero Out 
Fossil Fuels, Reduce Direct Emissions (Aug. 17, 2021), https://caleja.org/wp-
content/uploads/2021/08/CEJA_IPCC_2021-3.pdf; Rachel Smolker, Bioenergy in Hoodwinked in the Hothouse: 
Resist False Solutions to Climate Change, Biofuelwatch, Energy Justice network, Global Alliance for Incinerator 
Alternatives, ETC Group, Global Justice Ecology Project, Indigenous Climate Action, Indigenous Environmental 
Network, Just Transition Alliance, La Via Campesino, Movement Generation Justice and Ecology Project, Mt. 
Diablo Rising Tide, Mutual Aid Disaster Relief, North American Megadam Resistance Alliance, Nuclear 
Information and Resource Service, Rising Tide North America, Shaping Change Collaborative 19-20 (3d ed. Apr. 
2021), https://d5i6is0eze552.cloudfront.net/documents/Destination-deforestation_Oct2019.pdf. 
259 Nickle et al., 2021. Renewable diesel boom highlights challenges in clean-energy transition (Mar 3, 2021),  
Reuters. https://www.reuters.com/article/us-global-oil-biofuels-insight-idUSKBN2AV1BS.   
260 Global Clean Energy Holdings, Inc., Annual Report (Form 10-K) April 13, 2021, 
https://www.sec.gov/Archives/edgar/data/748790/000152013821000195/gceh-20201231_10k.htm#a003_v1.  
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Table 8: US Biofuel Source-Specific Feedstock Production & Consumption 

MM t/y: Million Metric tons per year b/d: barrel, 42 U.S. gallons, per day 

      

Lipid Type 

All-Use US Production Consumed in US As Biofuel Feedstock 

Volume 
 (b/d)ᵃ ᵇ 

Mass 
 (MM t/y)ᵃ ᵇ 

Volume 
 (b/d)ᶜ 

Mass 
 (MM t/y)ᶜ 

As Percentage 
of US 

Production (%) 

Poultry Fat 22,573 1.1 1,455 0.07 6% 

Tallow 51,386 2.68 3,312 0.17 6% 

White Grease 13,420 0.75 4,793 0.27 36% 

Yellow Grease 18,272 0.96 11,928 0.63 65% 

Canola oil 14,425 0.77 10,604 0.56 74% 

Corn oil 49,201 2.62 15,249 0.81 31% 

Soybean oil 202,672 10.77 66,113 3.51 33% 

All Lipids 371,948 19.65 112,544 6.03 31% 
a. US production for poultry fat, tallow (specifically inedible tallow, edible tallow, and technical tallow), white grease (specifically 
lard and choice white grease), and yellow grease taken from USDA estimates for 2017 through 2020. USDA National Agricultural 
Statistics Service "Fats and Oils: Oilseed Crushings, Production, Consumption and Stocks" Annual Summaries for 2017 through 
2020. National Agricultural Statistics Service, "Fats and Oils: Oilseed Crushings, Production, Consumption and Stocks Annual 
Summary", 2017 through 2020, https://usda.library.cornell.edu/concern/publications/mp48sc77c. (accessed Dec. 14, 2021). 
Volume to mass conversions use specific gravities of 0.84, 0.96, and 0.91 for poultry fat, white grease, and yellow grease, 
respectively. b. Production for canola oil, corn oil (which includes distillers' corn oil), and soybean oil taken from USDA Oil Crops 
Yearbook Tables 5, 26, and 33, averaged from Oct. 2016 to Sept. 2020. USDA, Oil Crops Yearbook Tables 5, 26, and 33, Mar. 
26, 2021, https://www.ers.usda.gov/data-products/oil-crops-yearbook/ (accessed Dec. 14, 2021). Volume to mass conversions 
use specific gravities of 0.914, 0.916, and 0.916 for canola oil, corn oil, and soybean oil, respectively. c. Lipid feedstocks 
consumed for biodiesel production are averages of 2018 through 2020 taken from EIA Monthly Biodiesel Production Report, 
Table 3. EIA, Monthly Biodiesel Production Report Table 3, Feb. 26, 2021, 
https://www.eia.gov/biofuels/biodiesel/production/table3.pdf (accessed Dec. 14, 2021). Biofuel feedstock estimates for canola oil 
are an average of 2019 and 2020 data because 2018 data were suppressed. Volume to mass conversions use specific gravities 
identified in a. and b. 

 

 In recent years, numerous additional biofuel projects have been proposed, with several 
already under construction. A review of news publications and other reports found 16 future 
projects either proposed, under construction, or under active consideration by refineries, in 
addition to the Marathon proposal.  In total, these projects could triple the total amount of lipids 
consumed to a total capacity of 693,000 barrels per day, which would drastically exceed current, 
total U.S. lipid production.  At full production these past and future projects would represent 
nearly double the entire nation’s output.  As a result, it is foreseeable that cumulatively, these 
projects will require massive increases in domestic oil crop production or foreign imports, either 
of which will be associated with massive environmental and climate impacts from land use 
changes. 
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Table 9: Current and Future Lipid-Based US Biofuel Projects 

b/d: barrel, 42 U.S. gallons, per day 

     

Refinery Site Location Status 

Lipid Feedstock 

Capacity 
(b/d) 

Capacity As 
Percentage of US 
Lipid Supply (%) 

East Kansas Agri-Energy 
Renewable Diesel Garnett, KS Operational 206 0.1% 

Dakota Prairie Refining LLC Dickinson, ND Operational 13,183 3.5% 

Diamond Green Diesel LLC Norco, LA Operational 23,139 6.2% 

REG-Geismar LLC Geismar, LA Operational 6,866 1.8% 

Wyoming Renewable Diesel CO Sinclair, WY Operational 8,033 2.2% 

Altair Paramount LLC Paramount, CA Operational 2,884 0.8% 

American GreenFuels Encinitas, CT Operational 2,403 0.6% 

Down To Earth Energy LLC Monroe, GA Operational 137 0.0% 

World Energy Rome Rome, GA Operational 1,373 0.4% 

Cape Cod Biofuels Inc Sandwich, MA Operational 69 0.0% 

Maine Bio-Fuel Inc Portland, ME Operational 69 0.0% 

Blue Ridge Biofuels LLC Newton, NC Operational 137 0.0% 

Renewable Fuels by Peterson North Haverhill, 
NH Operational 549 0.1% 

World Energy Harrisburg LLC Camp Hill, PA Operational 1,305 0.4% 

Lake Erie Biofuels LLC Erie, PA Operational 3,090 0.8% 

Newport Biodiesel Inc Newport, RI Operational 481 0.1% 

Southeast Biodiesel/South 
Carolina LLC Charleston, SC Operational 343 0.1% 

Reco Biodiesel LLC Reco Biodiesel, 
VA Operational 137 0.0% 

Virginia Biodiesel Refinery LLC Kilmarnock, VA Operational 343 0.1% 

AG Processing - Algona Algona, IA Operational 5,218 1.4% 

AG Processing - Sgt Bluff Sgt Bluff, IA Operational 5,218 1.4% 

REG - Newton Newton, IA Operational 2,609 0.7% 

REG - Ralston Ralston, IA Operational 3,364 0.9% 

Lva Crawfordsville Biofuel LLC Crawfordsville, IA Operational 687 0.2% 

Cargill Inc Iowa Falls, IA Operational 3,845 1.0% 

Iowa Renewable Energy LLC Washington, IA Operational 2,472 0.7% 

Reg - Mason City Mason City, IA Operational 2,609 0.7% 

Western Dubuque Biodiesel LLC Farley, IA Operational 2,472 0.7% 

Western Iowa Energy LLC Wall Lake, IA Operational 3,090 0.8% 

Adkins Energy LLC Lena, IL Operational 275 0.1% 

REG - Danville Danville, IL Operational 3,433 0.9% 

REG - Seneca Seneca, IL Operational 5,218 1.4% 
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Incobrasa Industries Ltd Gilman, IL Operational 3,021 0.8% 

Alternative Fuel Solutions LLC Huntington, IN Operational 206 0.1% 

Integrity Bio-Fuels LLC Morristown, IN Operational 343 0.1% 

Louis Dreyfus Agricultural 
Industries LLC Claypool, IN Operational 6,797 1.8% 

Cargill Inc Wichita, KS Operational 4,120 1.1% 

Darling Ingredients Inc Butler, KY Operational 137 0.0% 

Owensboro Grain Biodiesel LLC Owensboro, KY Operational 3,708 1.0% 

Adrian Lva Biofuel LLC Adrian, MI Operational 1,030 0.3% 

Thumb Bioenergy LLC Sandusky, MI Operational - - 

Ever Cat Fuels LLC Isanti, MN Operational 206 0.1% 

Minnesota Soybean Processors Brewster, MN Operational 2,472 0.7% 

Reg - Albert Lea Albert Lea, MN Operational 3,158 0.8% 

AG Processing - St. Joseph St. Joseph, MO Operational 2,884 0.8% 

Deerfield Energy LLC Deerfield, MO Operational 3,433 0.9% 

Ethos Alternative Energy of 
Missouri LLC Lilborne, MO Operational 343 0.1% 

Seaboard Energy Marketing St 
Joseph St. Joseph, MO Operational 2,403 0.6% 

Mid-America Biofuels, LLC Mexico, MO Operational 3,433 0.9% 

Natural Biodiesel Plant LLC Hayti, MO Operational 343 0.1% 

Paseo Cargill Energy LLC Kansas City, MO Operational 3,845 1.0% 

Archer-Daniels-Midland Company Velva, ND Operational 5,836 1.6% 

Cincinnati Renewable Fuels LLC Cincinnati, OH Operational 6,248 1.7% 

Seaboard Energy Marketing Inc Guymon, OK Operational 2,609 0.7% 

Bioenergy Development Group 
LLC Memphis, TN Operational 2,472 0.7% 

REG - Madison De Forest, WI Operational 1,923 0.5% 

Walsh Bio Fuels LLC Mauston, WI Operational 343 0.1% 

Hero Bx Alabama LLC Moundville, AL Operational 1,373 0.4% 

Delek Renewables Corp Crossett, AR Operational 1,030 0.3% 

Futurefuel Chemical Company Batesville, AR Operational 4,120 1.1% 

Solfuels USA LLC Helena, AR Operational 2,746 0.7% 

Delek US New Albany, MS Operational 824 0.2% 

Scott Petroleum Corporation Greenville, MS Operational 1,167 0.3% 

World Energy Natchez LLC Natchez, MS Operational 4,944 1.3% 

REG - Houston Seabrook, TX Operational 3,639 1.0% 

World Energy Biox Biofuels LLC Galena Park, TX Operational 6,179 1.7% 

Delek Renewables LLC Clerburne, TX Operational 824 0.2% 

Eberle Biodiesel LLC Liverpool, TX Operational - - 

Global Alternative Fuels LLC El Paso, TX Operational 1,030 0.3% 

Rbf Port Neches LLC Houston, TX Operational 9,887 2.7% 
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Sabine Biofuels II LLC Houston, TX Operational 2,060 0.6% 

Alaska Green Waste Solutions 
LLC Anchorage, AK Operational - - 

Grecycle Arizona LLC Tucson, AZ Operational 137 0.0% 

Crimson Renewable Energy LP Bakersfield, CA Operational 1,923 0.5% 

American Biodiesel Inc Encinitas, CA Operational 1,373 0.4% 

Imperial Western Products Inc Coachella, CA Operational 824 0.2% 

New Leaf Biofuel LLC San Diego, CA Operational 412 0.1% 

Simple Fuels Biodiesel Chilcoot, CA Operational 69 0.0% 

Big Island Biodiesel LLC Keaau, HI Operational 412 0.1% 

Sequential-Pacific Biodiesel LLC Salem, OR Operational 824 0.2% 

REG - Grays Harbor Hoquiam, WA Operational 7,347 2.0% 

Marathonᵃ Dickinson, ND Operational 12,631 3.4% 

Camber Energyᵇ Reno, NV Operational 2,952 0.8% 

All Operational Projects   235,298 63.3% 

     

Global Clean Energy Holdingsᶜ Bakersfield Under 
Construction 15,000 4.0% 

HollyFrontier Corpᵈ Artesia, NM Under 
Construction 8,583 2.3% 

HollyFrontier Corpᵉ Cheyenne, WY Under 
Construction 6,179 1.7% 

Diamond Green Dieselᶠ Port Arthur, TX Under 
Construction 36,390 9.8% 

Diamond Green Dieselᵍ Norco, LA Under 
Construction 27,464 7.4% 

CVRʰ Wynnewood, OK Proposed 6,866 1.8% 

Ryze Renewablesᶦ Las Vegas, NV Under 
Construction 7,894 2.1% 

NEXT Renewable Fuels Oregonʲ Clatskanie, OR Proposed 50,000 13.4% 

Renewable Energy Groupᵏ Geismar, LA Under 
Construction 17,165 4.6% 

World Energyˡ Paramount, CA Proposed 21,500 5.8% 

Grön Fuels LLCᵐ Baton Rouge, LA Proposed 66,312 17.8% 

PBFⁿ Chalmette, LA Proposed 24,722 6.6% 

Calumetᵒ Great Falls, MT Proposed 12,631 3.4% 

Seaboard Energyᵖ Hugoton, KS Under 
Construction 6,842 1.8% 

Chevronq El Segundo, CA Under 
Construction 10,526 2.8% 

CVR Energyʳ Coffeyville, KS Under 
Consideration 11,578 3.1% 

Phillips 66ˢ Rodeo, CA Proposed 80,000 21.5% 

Marathonᵗ Martinez, CA Proposed 48,000 12.9% 

All Future Projects   457,652 123.0% 
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All Operational & Future 
Projects   692,950 186.3% 

     
All projects from EIA 2021 "U.S. Renewable Diesel Fuel and Other Biofuels Plant Production Capacity" and "U.S. Biodiesel Plant 
Production Capacity" reports unless otherwise noted. “-” indicates that capacity data was suppressed in the EIA data. EIA, U.S. 
Renewable Diesel Fuel and Other Biofuels Plant Production Capacity, Petroleum Reports, Sept. 3, 2021, 
https://www.eia.gov/biofuels/renewable/capacity/renewablescapacity.xlsx (accessed Dec. 14, 2021).; EIA, U.S. Biodiesel Plant 
Production Capacity, Petroleum Reports, September 3, 2021, 
https://www.eia.gov/biofuels/biodiesel/capacity/biodieselcapacity.xlsx (accessed Dec. 14, 2021).   a.  Frohlke, U. Haldor Topsoe 
HydroFlex technology results in successful test run at Marathon Petroleum Corp facility producing 100% renewable diesel, 
Haldor Topsoe, Aug 5. 2021, https://blog.topsoe.com/marathon-petroleum-corporation-confirms-successful-test-run-for-us-
refinery-producing-100-renewable-diesel-based-on-topsoes-hydroflex-technology (accessed Dec 14, 2021). b. Viking Energy 
Group, Inc. Viking Energy Signs Agreement to Acquire Renewable Diesel Facility, Globe Newswire, Dec. 1, 2021, 
ttps://www.globenewswire.com/news-release/2021/12/01/2344429/0/en/Viking-Energy-Signs-Agreement-to-Acquire-Renewable-
Diesel-Facility.html (accessed Dec 14, 2021).  c. Cox, J. Refinery on Rosedale makes final changes for switch to cleaner fuel, 
Bakersfield.com, Nov. 6, 2021, https://www.bakersfield.com/news/refinery-on-rosedale-makes-final-changes-for-switch-to-
cleaner-fuel/article_36271b12-3e94-11ec-b8ac-df50c6c90b95.html (accessed Dec 14, 2021).   d. Brelsford, R. HollyFrontier lets 
contract for new unit at Navajo refinery, Oil & Gas Journal, Jan. 29, 2020, https://www.ogj.com/refining-
processing/refining/article/14092707/hollyfrontier-lets-contract-for-new-unit-at-navajo-refinery (accessed Dec 14, 2021).  e. 
McGurty, J. HollyFrontier increases renewable fuel capacity with purchase of Sinclair Oil, S&P Global, Aug. 3, 2021, 
https://www.spglobal.com/platts/en/market-insights/latest-news/agriculture/080321-hollyfrontier-increases-renewable-fuel-
capacity-with-purchase-of-sinclair-oil (accessed Dec. 14, 2021).  f. McGurty, J. Diamond Green Diesel St. Charles renewable 
diesel expansion starting up, S&P Global, Oct. 21, 2021, https://www.spglobal.com/platts/en/market-insights/latest-
news/agriculture/102121-refinery-news-diamond-green-diesel-st-charles-renewable-diesel-expansion-starting-up (accessed Dec. 
14, 2021).  g. McGurty, J. Diamond Green Diesel St. Charles, Louisiana, renewable diesel plant shut ahead of Ida, S&P Global, 
Aug 29, 2021, https://www.spglobal.com/platts/en/market-insights/latest-news/oil/082921-diamond-green-diesel-st-charles-
louisiana-rd-plant-shut-ahead-of-ida (accessed Dec. 14, 2021).  h. CVR Energy lets contract for Wynnewood refinery renewables 
project, Oil & Gas Journal, Jan. 27, 2021, https://www.ogj.com/refining-processing/refining/operations/article/14196317/cvr-
energy-lets-contract-for-wynnewood-refinery-renewables-project (accessed Dec. 14, 2021).  i. Ryze Renewables, Renewable 
Diesel Facilities in Reno and Last Vegas, https://www.ryzerenewables.com/facilities.html (accessed Dec. 14. 2021).  j. Erfid, C. 
NEXT Renewable Fuels Oregon EFSC Exemption Request. Letter to Todd Cornett, pp. 2, Oct. 30, 2020, 
https://www.oregon.gov/energy/facilities-safety/facilities/Facilities%20library/2020-11-9-PWB-Request-for-Exemption.pdf 
(accessed Dec. 14, 2021).  k. Voegele, E. REG discusses Geismar expansion, Houston shutdown in Q3 results, Biodiesel 
Magazine, Nov. 8, 2021, http://www.biodieselmagazine.com/articles/2517837/reg-discusses-geismar-expansion-houston-
shutdown-in-q3-results (accessed Dec. 14, 2021). l. City of Paramount, Notice of Preparation of a Draft Subsequent 
Environmental Impact Report, Paramount Petroleum AltAir Renewable Fuels Project, CUP 757 Amendment, pp. 12, Jun. 4, 
2020, https://www.paramountcity.com/home/showpublisheddocument/5764/637268681923030000 (accessed Dec. 14, 2021).  
m. Boone, T., Grön Fuels gets air quality permit for proposed $9.2 billion plant, The Advocate, Apr. 22, 2021, 
https://www.theadvocate.com/baton_rouge/news/business/article_9e4a0144-a378-11eb-bc32-6362f7d3744c.html (accessed 
Dec. 14, 2021).  n. Brelsford, R. PBF Energy advances plans for proposed Chalmette refinery renewables project, Oil & Gas 
Journal, Aug. 6, 2021, https://www.ogj.com/refining-processing/refining/article/14208235/pbf-energy-advance-plans-for-
proposed-chalmette-refinery-renewables-project (accessed Dec. 14, 2021). o. Brelsford, R. Calmut lets contract for Montana 
refinery's renewable diesel project, Oil & Gas Journal, Aug. 31, 2021, https://www.ogj.com/refining-
processing/refining/article/14209547/calumet-lets-contract-for-montana-refinerys-renewable-diesel-project (accessed Dec. 14, 
2021).  p. Brelsford, R. Seaboard Energy lets contract for Kansas renewable diesel plant, Oil & Gas Journal, May 14, 2021, 
https://www.ogj.com/refining-processing/refining/article/14203325/seaboard-energy-lets-contract-for-kansas-renewable-diesel-
plant (accessed Dec. 14, 2021).  q. McGurty, J. Chevron expands renewable fuels output with more lower carbon business 
spending, S&P Global, Sep. 14, 2021, https://www.spglobal.com/platts/en/market-insights/latest-news/agriculture/091421-
chevron-expands-renewable-fuels-output-with-more-lower-carbon-business-spending (accessed Dec. 14, 2021).  r. CVR Energy 
selects Honeywell technology for Coffeyville refinery, Dec. 9, 2021, http://biomassmagazine.com/articles/18550/cvr-energy-
selects-honeywell-technology-for-coffeyville-refinery (accessed Dec 14, 2021).  s. Rodeo Renewed DEIR at 3-23 t. Marathon 
Martinez DEIR at 2-15  u. Feedstock capacities calculated assuming a feed-to-product mass ratio of 80.9% per Pearlson et al. 
(2013) for maximum distillate production, an average lipid feedstock specific gravity of 0.916 (that of soybean oil), and an 
average product specific gravity of 0.78 (that of renewable diesel). v. Total US yield of lipids taken from Table 9. 

 

 Thus, while the impacts of either project standing alone on agricultural resources and 
land use would be large, the combined impact of the two projects together could be catastrophic 
in scale – even more so when other existing and planned projects are considered in the 
cumulative impacts mix.  Among other things, this level of market disruption would greatly 
increase that likelihood that other types of fungible food crop oils – including palm oil – would 
start to replace the dwindling supply of soy and other food crop oils, with attendant destructive 
impacts.  The sheer amount the land required to grow food crop oils for existing and projected 
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biofuel projects domestically indicates dramatic land use changes will inevitably occur at a 
global scale.  Despite the novelty of this type of refinery conversion in California, even just the 
national data shows the Project is entering a large biodiesel market which has already contributed 
to the significant indirect land use changes documented in Section IV above. 

B. The DEIR Should Have Analyzed the Cumulative Impact of California Biofuel 
Production on the State’s Climate Goals261 

 As discussed in Section VI, large-scale biofuel production is incompatible with 
California’s climate goals, which contemplate large-scale electrification via BEVs, and a phase-
out of combustion fuel.  That impact cannot be fully disclosed, measured, and analyzed, 
however, without looking at the cumulative impact of all of the biofuel production existing or 
contemplated in the state.  The DEIR erred in not undertaking that analysis.   

 Such analysis would reveal that, in fact, current proposals to repurpose in-state crude 
refining assets for HEFA biofuels could exceed the biofuel caps in state climate pathways by 
2025.  New in-state HEFA distillate (diesel and jet fuel) production proposed by this Project, the 
Marathon, AltAir, and the Global Clean Energy (GCE) projects for the California fuels market 
would, in combination, total ~2.1 billion gal./y and is planned to be fully operational by 2025. 262  
If fully implemented, these current plans alone would exceed the HEFA diesel and jet fuel caps 
of 0.0-1.5 billion gal./y in state climate pathways.   

 

Further HEFA biofuels growth could also exceed total liquid fuels combustion benchmarks 
for 2045 in state climate pathways.  As BEVs replace petroleum distillates along with gasoline, 
crude refiners could repurpose idled petroleum assets for HEFA distillates before FCEVs ramp 
up, and refiners would be highly incentivized to protect those otherwise stranded assets (Chapter 
1).   

Chart 5 illustrates a plausible future HEFA biofuel growth trajectory in this scenario.  
Declining petroleum diesel and jet fuel production forced by gasoline replacement with BEVs 
(gray-green, bottom) could no longer be fully replaced by currently proposed HEFA production 
(black) by 2025–2026.  Meanwhile the idled crude refinery hydrogen production and processing 
assets repurpose for HEFA production (light brown, top).  As more petroleum refining assets are 

 
261 Additional support for this section is provided in Karras, 2021a. 
262  Supporting Material Appendix for Changing Hydrocarbons Midstream: Fuel chain carbon lock-in potential of 
crude-to-biofuel petroleum refinery repurposing; prepared for the Natural Resources Defense Council (NRDC) by 
Greg Karras, G. Karras Consulting, www.energy-re-source.com;  Application for Authority to Construct Permit and 
Title V Operating Permit Revision for Rodeo Renewed Project: Phillips 66 Company San Francisco Refinery 
(District Plant No. 21359 and Title V Facility # A0016); Prepared for Phillips 66 by Ramboll US Consulting, San 
Francisco, CA. May 2021; Initial Study for: Tesoro Refining & Marketing Company LLC—Marathon Martinez 
Refinery Renewable Fuels Project; received by Contra Costa County Dept. of Conservation and Development 1 Oct 
2020; April 28, 2020 Flare Event Causal Analysis; Tesoro Refining and Marketing Company, subsidiary of 
Marathon Petroleum, Martinez Refinery Plant #B2758; report dated 29 June, 2020 submitted by Marathon to the 
Bay Area Air Quality Management District: San Francisco, CA. https://www.baaqmd.gov/about-air-
quality/research-and-data/flare-data/flare-causal-reports ; Paramount Petroleum, AltAir Renewable Fuels Project 
Initial Study; submitted to City of Paramount Planning Division, 16400 Colorado Ave., Paramount, CA.  Prepared 
by MRS Environmental, 1306 Santa Barbara St., Santa Barbara, CA; Brelsford, R. Global Clean Energy lets 
contract for Bakersfield refinery conversion project. Oil & Gas Journal. 2020.  Jan.9, 2020. 
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stranded, more existing refinery hydrogen production is repurposed for HEFA fuels, increasing 
the additional HEFA production from left to right in Chart 5.  
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Chart 5: Future HEFA Biofuel Growth Trajectory

4. Combustion fuels additive potential of HEFA diesel and jet production in California.As 
electric vehicles replace gasoline, stranding petroleum refining assets, continuing HEFA biorefining expansion could 
add as much as 15 million gallons per day (290%) to the remaining petroleum distillate-diesel and jet fuel refined in 
California by 2050.  Locking in this combustion fuels additive could further entrench the incumbent combustion fuels 
technology in a negative competition with cleaner and lower-carbon technologies, such as renewable-powered 
hydrogen fuel cell electric vehicles (FCEVs).  That could result in continued diesel combustion for long-haul freight 
and shipping which might otherwise be decarbonized by zero emission hydrogen-fueled FCEVs.  Petroleum-
trajectory for cuts in petroleum refining of distillate (D) and jet (J) fuels that will be driven by gasoline replacement 
with lower-cost electric vehicles, since petroleum refineries cannot produce as much D+J when cutting gasoline (G) 
production. It is based on 5.56%/yr light duty vehicle stock turnover and a D+J:G refining ratio of 0.615. This ratio is 
the median from the fourth quarter of 2010–2019, when refinery gasoline production is often down for maintenance, 
and is thus relatively conservative.  Similarly, state policy targets a 100% zero-emission LDV fleet by 2045 and could 
drive more than 5.56%/yr stock turnover. Values for 2020-2021 reflect the expected partial rebound from COVID-19.   
HEFA-imports and HEFA-existing are the mean D+J “renewable” volumes imported, and refined in the state, 
respectively, from 2017-2019. The potential in-state expansion shown could squeeze out imports. HEFA-proposed is 
currently proposed new in-state capacity based on 80.9% D+J yield on HEFA feed including the Phillips 66 Rodeo, 
Marathon Martinez, Altair Paramount, and GCE Bakersfield projects, which represent 47.6%, 28.6%, 12.8%, and 
11.0% of this proposed 5.71 MM gal/day total, respectively. HEFA-plausible: as it is idled along the petroleum-based 
trajectory shown, refinery hydrogen capacity is repurposed for HEFA biofuel projects, starting in 2026.  This scenario 
assumes feedstock and permits are acquired, less petroleum replacement than state climate pathways, and slower 
HEFA growth than new global HEFA capacity expansion plans targeting the California fuels marketi anticipate.  Fuel 
volumes supported by repurposed hydrogen capacity are based on H2 demand for processing yield-weighted 
feedstock blends with fish oil growing from 0% to 25%, and a J : D product slate ratio growing from 1: 5.3 to 1: 2, 
during 2025–2035.  For conceptual analysis see Karras, 2021a;  for data and methodological details see Karras, 
2021a Table A7.263   

 
263 Supporting Material Appendix for Changing Hydrocarbons Midstream: Fuel chain carbon lock-in potential of 
crude-to-biofuel petroleum refinery repurposing; prepared for the Natural Resources Defense Council (NRDC) by 
Greg Karras, G. Karras Consulting, www.energy-re-source.com.  
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Refining and combustion of HEFA distillates in California could thus reach ~15.0 million 
gal./d (5.47 billion gal./y), ~290% of the remaining petroleum distillates production, by 2050.264 

HEFA distillate production in this scenario (5.47 billion gal./y) would exceed the 1.6-3.3 billion 
gal./y range of state climate pathways for combustion of all liquid transportation fuels, including 
petroleum and biofuel liquids, in 2045.265  This excess combustion fuel would squeeze out 
cleaner fuels, and emit future carbon, from a substantial share of the emergent petroleum 
distillate fuels replacement market — a fuel share that HEFA refiners would then be motivated 
to retain.  

 

The scenario shown in Chart 5 is an illustration, not a worst case.  It assumes slower 
growth of HEFA biofuel combustion in California than global investors anticipate, less 
petroleum fuels replacement than state climate pathways, and no growth in distillates demand.  
Worldwide, the currently planned HEFA refining projects targeting California fuel sales total 
~5.2 billion gal./y by 2025.266  HEFA growth by 2025 in the Chart 5 scenario is less than half of 
those plans.  Had the DEIR considered that 5.2 billion gallon/year estimate by California Energy 
Commission staff,267 for example, the County could have found that the Project would contribute 
to exceeding the state climate pathway constraint discussed in Section V of 0.5–0.6 and 0.8–0.9 
billion gallons/year total HEFA jet fuel, and HEFA diesel combustion, respectively, based on 
that fact alone.  Additionally, State climate pathways reported by Mahone et al. replace ~92% of 
current petroleum use by 2045, which would lower the petroleum distillate curve in Chart 5, 
increasing the potential volume of petroleum replacement by HEFA biofuel.  Further, in all 
foreseeable pathways, refiners would be incentivized to protect their assets and fuel markets.       

 

C. The DEIR Did Not Adequately Disclose and Analyze Cumulative Marine Resources 
Impacts 

 
There is currently a boom in proposals for biofuel conversions.  Unlike existing fossil 

fuel refining, there is little existing transportation infrastructure for biofuel feedstocks, so, as 
with the Project, much of that transportation will take place via ship.  This means that there will 
be cumulative impacts to marine resources that have not been adequately evaluated in the DEIR.  
For example, increases in feedstock demand will implicate economic and transportation impacts 
to marine resources all over the world.  

 

 
264 Id. 
265 Mahone et al., 2020a. Achieving Carbon Neutrality in California: PATHWAYS Scenarios Developed for the 
California Air Resources Board, DRAFT: August 2020; Energy and Environmental Economics, Inc.: San Francisco, 
CA. https://ww2.arb.ca.gov/sites/default/files/2020-08/e3_cn_draft_report_aug2020.pdf  
266 Schremp (2020). Transportation Fuels Trends, Jet Fuel Overview, Fuel Market Changes & Potential Refinery 
Closure Impacts. BAAQMD Board of Directors Special Meeting, May 5 2021, G. Schremp, Energy Assessments 
Division, California Energy Commission. In Board Agenda Presentations Package; https://www.baaqmd.gov/-
/media/files/board-of-directors/2021/bods_presentations_050521_revised_op-pdf.pdf?la=en  
267 Id.  
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In 2017 Phillips 66 proposed a marine terminal expansion.  According to the Project 
Description for that project, it was to  
 

modify the existing Air District permit limits to allow an increase in 
the amount of crude and gas oil that may be brought by ship or barge 
to the Marine Terminal at the Phillips 66 Company (Phillips 66} San 
Francisco Refinery in Rodeo, California (Rodeo Refinery). The 
refinery processes crude oil from a variety of domestic and foreign 
sources delivered by ship or barge at the Marine Terminal and from 
central California received by pipeline. The Proposed Project would 
allow the refinery to receive more waterborne-delivered crude and gas 
oil, and thereby to replace roughly equivalent volumes of pipeline-
delivered crudes with waterborne-delivered crudes. However, the 
Proposed Project would not affect the characteristics of the crude oil 
and gas oil the refinery is able to process. 
 
The proposed increase in offloading and the additional ship and barge 
traffic necessitates modification of Phillips 66's existing Permit to 
Operate and the Major Facility Review (Title V) Permit, which was 
issued by the Air District to the Phillips 66, San Francisco Refinery 
(BAAQMD Facility #A0016). Approval of the proposed air permit 
modifications would be a discretionary action by the Air District, 
requiring CEQA review (BAAQMD Regulation 2-1-310). 

 
Phillips 66 Marine Terminal Permit Revision Project, Notice of Preparation, June 2017, p. 2.  
The final EIR must evaluate past proposals such as the 2017 marine terminal expansion proposal, 
to determine whether there are cumulative impacts and whether those proposals are likely to be 
approved.   
 
 The record for BAAQMD’s analysis of the 2017 project proposal should be incorporated 
into the record for the current CEQA review.   

 

X. THE DEIR SHOULD HAVE MORE FULLY ADDRESSED HAZARDOUS 
CONTAMINATION ISSUES ASSOCIATED WITH CONSTRUCTION AND 
DECOMMISSIONING 

 

The DEIR failed to adequately address the interrelated issues of site decommissioning 
and contamination hazards.  The Refinery site is heavily contaminated, which gives rise to issues 
concerning both how decommissioned portions of the refinery will be addressed, and how 
Project construction and operation may affect ongoing remediation and monitoring activities.  
Additionally, given the likely short and definably finite commercial lifetime of the Project, the 
DEIR should have evaluated the impact of full site decommissioning.   
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A. The DEIR Inadequately Evaluate Project Impacts on Hazardous Waste Cleanup 
Operations 

 

 The fails to disclose and analyze information concerning the multiple cleanup orders that 
have been issued for the site, and how Project construction may impact the cleanup work. The 
general overview of specific water quality remediation projects (DEIR at 4.10-356) is an 
incomplete description of such activities. Described below are specific measures taken by 
agencies to address hazardous contamination at the Refinery, which should have been addressed. 

 

 The Department of Toxic Substances Control (DTSC) is monitoring two areas under 
Facility EPA ID Number: CAD009108705 affected by hazardous contamination.  The first is the 
Primary Basin, whose latest Post Closure Facility Permit was effective February 21, 2012 and 
will expire February 20, 2022.268   The DTSC has also placed deed restrictions on contaminate 
areas at the Refinery, banning land use for residences, hospitals, schools, and day cares.269.  

 

 Additionally, the San Francisco Bay Regional Water Quality Control Board (Water 
Board) is extensively addressing hazardous contaminants affecting water quality, but the DEIR 
only references at a high level (DEIR 4.10-356). The Water Board has two active correction 
actions with the refinery: a waste discharge requirement and a site cleanup requirement.270   

 
268 The Primary Basin is located in the southern portion of the facility east of the Unit 100 wastewater facility.  The 
permit will allow the facility to conduct closure activities, groundwater monitoring, liner and leachate 
collection/leak detection system inspection and maintenance, and emergency storage. The second is the Land 
Treatment Area (LTA) whose latest Post Closure Facility Permit was effective 1/9/17 and will expire 1/8/27.  The 
LTA is in the southern portion of the facility and received hazardous wastes between 1976 and 1983.  The LTA has 
been a US EPA Post-closure permit since 1989. The permitted activities are conduct post closure activities, 
groundwater monitoring, soil sampling, inspection and maintenance of the wells and cap/vegetative cover. See 
Hazardous Waste Post Closure Facility Permit Land Treatment Area issued to Phillips 66 Co., effective Date 
January 9, 2017; Hazardous Waste Post Closure Facility Permit, Primary Basin, issued to ConocoPhillips,  Effective 
Date: February 21, 2012. 
269 The DTSC has filed three such deed restrictions all on 8/26/19.  Two relate to Post-Closure Permits and the third 
is joint effort with the Water Board on surface and subsurface hazardous wastes.  The first one is for 1.37 acres of 
the Primary Basin.  The second one is for 6.4 acres of the LTA.  The third one is for 1.06 acres of the Former 
Container Storage Unit (FCSU).  Per a March, 1996 agreement with the Water Board, the DTSC would oversee the 
closures of the surface containment structures (asphalt pads, concrete slabs) and the Water Board would address the 
subsurface issues as part of Inactive Waste Site 6C correction action process.  A Closure Certification Report was 
submitted to DTSC on 10/31/11 and approved 7/31/12(noted in recorded deed) noting that the certification was 
conditioned on recording of a land use covenant. See Closure Certification Report, Former Container Storage Unit 
ConocoPhillips San Francisco Refinery Rodeo, California, EPA ID No. 009108705, October 31, 2011; Covenant to 
Restrict Use of Property Environmental Restriction, Contra Costa County Assessor’s Parcel No. 357-300-005, 
Primary Basin within the Phillips 66 Company San Francisco Refinery (Rodeo, California), EPA ID No. 
CAD009108705, DTSC Site Code:  200203; Covenant to Restrict Use of Property 
Environmental Restriction Contra Costa County Assessor’s Parcel No.  358-010-008, Land Treatment Area within 
the Phillips 66 Company San Francisco Refinery (Rodeo, California), EPA ID Number CAD009108705, DTSC Site 
Code:  200203. 
270 Both these requirements are conditioned by Final Revised Groundwater Self-Monitoring Plan (SMP) dated April 
29, 2015. The SMP reviewed the then current groundwater monitoring and reporting requirements that were 
included in the Waste Discharge Requirements (WDR) Order No. R2-2005-0026, adopted by the Water Board in 
June 2005, and referred to in the SCR Order No. R2 2006-0065 adopted by the Water Board in October 2006. In 
accordance with Task 11 of the San Francisco Bay Regional Water Quality Control Board (Water Board) Site 
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These actions involve an extensive monitoring program associated with both the DTSC and the 
Water Board cleanup actions.271   

 

 Of particular note is that the Water Board identified an issue with tar seeps at the 
Refinery site. 272 The investigation of the area for tar seep was carried out between 2016 and 
2019 and the remediation in 2020.  Approximately 127 metal drums and wood barrels were 
removed. A total of approximately 601.5 tons of waste soil and tar were excavated. The waste 
was characterized as Class II non-hazardous material, and was transported offsite.273 

 

 All of these historic and ongoing actions should have been evaluated in sufficient depth 
to determine whether Project construction and operation has the potential to negatively impact 
them, either by disturbing contaminated areas or interfering with remediation and monitoring.   

 

 With regard to contaminated areas, the tar seep issue illustrates the critical importance of 
assessing the impact on these areas of excavation and movement of material that will be involved 
in conversion construction. Historically, numerous tar seeps have been observed on the pavement 
surface throughout the areas surrounding the warehouse building and the laboratory building. 
Although the tar is firm and immobile during the colder months, elevated ambient temperatures 

 
Cleanup Requirements (SCR) Order No. R2-2006-0065, the SMP realigned the groundwater-monitoring program to 
the current site conditions. 
271 The SMP evaluated the current groundwater monitoring program at the site includes wells associated with the 
WDR, the SCR, and the DTSC Permits, in addition to wells associated with various voluntary investigation and 
evaluations programs at the refinery that are not specifically defined under a regulatory order, directive, or permit. 
Wells associated with the WDR are generally monitored under a detection-monitoring program, intended to detect 
indications of a potential release from the subject waste management unit. Wells associated with the SCR are 
monitored under a corrective action evaluation program, intended to evaluate the effectiveness of the specific 
corrective action. See California Regional Water Quality Control Board San Francisco Bay Region, Order No. R2-
2006-0065, Site Cleanup Requirements and Recission of Order No. 93-046 for ConocoPhillips Company San 
Francisco Refinery, October 11, 2006; California Regional Water Quality Control Board San Francisco Bay Region, 
Order No. R2-2005-0026, Updated Waste Discharge Requirements and Rescission of Order No. 97-027 for 
ConocoPhillips Company San Francisco Refinery, June 15, 2005. 
272 Based on the SMP, the Water Board and Phillips updated the WDR to R2-2015-0046 and the SCR to R2-2018-
0014 with the updates to monitoring hazardous waste and groundwater.  SCR R2-2018-0014 contained several 
mandatory tasks that needed special attention.  These included Main Interceptor Trench (MIT) Alignment C 
Extension Completion Report, A-E Gap Hydraulic Containment System Completion Report, Area 6 FPLH 
Recoverability Evaluation Report, and the Tar Seep Area Investigation Report.  California Regional Water Quality 
Control Board San Francisco Bay Region, Order No. R2-2018-0014, Updated Site Cleanup Requirements and 
Recission of Order Nos. R2-2006-0065 and R2-2012-0081 for Phillips 66 Company San Francisco Refinery, April 
13, 2018; California Regional Water Quality Control Board San Francisco Bay Region, Order No. R2-2015-0046, 
Updated Waste Discharge Requirements and Rescission of Order No. R2-2005-0026 for Phillips 66 Company San 
Francisco Refinery, November 23, 2015. 
273 The waste tar drums, and impacted soil were transported and disposed of offsite at Republic Services’ Keller 
Canyon landfill in Pittsburg, California. A new utility duct-bank was installed around the perimeter of the 
excavation from the existing power pole then south to the laboratory building. After the duct-back was installed, the 
cables in the two pre-existing utility duct-banks were taken out of service and removed. Two unanticipated pipeline 
segments were encountered, removed or abandoned in-place during the excavation. Along the southeastern 
excavation area, approximately 30 linear feet of 8-inch diameter wooden-stave storm drainpipe removed. A metal 
10-inch diameter pipe segment, buried approximately 6 feet bgs, capped in-place with concrete.  As you can from 
the remediation efforts, there is risk to any remediation to any area of the refinery. 
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during the summer months soften the tar, causing it to seep and expand vertically via viscous 
flows to the ground surface and spread by gravity, adhering to the wheels of vehicles, and the 
shoes of pedestrians.274  A similar problem of buried contamination arose when a rusted 55 
gallon drum was found in 2021 around Tank 302 when the Main Interceptor Trench was being 
upgraded per Task 1 of R2-2018-0014.  These excavation risks should be explained more clearly 
in the DEIR275 

  

 With regard to monitoring activities, the DEIR inadequately describes the potential 
impact of the new Sulfur Treatment Unit (STU) and Pre-Treatment Unit(PTU) will have on 
existing Inactive Waste Unites (IWS) and current monitoring of wastes and groundwater.  Figure 
3.2 of the DEIR shows the positions of the new STU and PTU units and where the three storage 
tanks will be torn down.  Figures 4 and 6 of SCR-R2-20018-0014 seem to indicate that the STU 
and PTU will be built over IWS 4.  The DEIR should have addressed the potential impacts of 
this construction in IWS 4, and proposed mitigation to minimize disturbance.  Similarly, the 
DEIR did not address impacts of Project activities on monitoring associated with the Carbon 
Plant, which is also under a WDR. 276 

 

The DEIR should have disclosed in detail all of these historic and ongoing cleanup and 
monitoring operations, and described the Project’s impact on them..  Without such disclosure, 
the DEIR’s cursory conclusion that construction and operation activities will not impact them is 
unsupported by substantial evidence.  DEIR at 4.9-326-327; 339-340.  

 
B. The DEIR Should Have More Fully Evaluated Impacts of Partial and Complete 

Decommissioning 

 

 The DEIR addresses decommissioning at the Project site only with respect to 
infrastructure that would not be used in connection with the Project, including the pipeline sites, 
Carbon Plant, and Santa Maria facility; and construction of new Project infrastructure.  DEIR at 
3-31, 4.9-326-327 and 339-340.  However, as discussed in Section II, the foreseeable likelihood 
is that biofuel demand in California will wane significantly within the relatively near term as 

 
274 Letter dated September 25,2020 to Ross Steenson from Christopher M. Swartz re Tar Drums Removal Summary 
Report Phillips 66 San Francisco Refinery, Rodeo, California 
Task 7, Site Cleanup Requirements Order No. R2—2018—0014 CRWQCB—SFB File No. 2119.1051. 
275 Letter dated June 9, 2021 from Christopher M. Swartz re Tank 302 GW Barrier System Construction - Buried 
Drum Removal Summary Report Site Cleanup Requirements Order No. R2-2018-0014 CRWQCB-SFB File No. 
2119.1051. 
276 WDR R2-2008-0013 regulates stormwater at the Carbon Plant.   The previous owner constructed the Basin 
System, consisting of two settling basins and a large surface impoundment, in 1983. The Basin System was designed 
to recover water used at the Facility, including 1) cooling tower blowdown water, 2) dust control water, and 3) storm 
water runoff; and recover coke fines. This water is recycled from the surface impoundment and used in Facility 
processes, in a closed loop system.  Amendment R2-2013-0008 was added to update the self-monitoring system.  
The DEIR did not mention the risks to the groundwater by the removal and demolishing of the Carbon Plant.  See 
California Regional Water Quality Control Board San Francisco Bay Region, Order No. R2-2013-0008, 
Amendment of Waste Discharge Requirements Order No. R2-2008-0013 for Phillips 66 Company 
Rodeo Carbon Plant,  March 13, 2013; California Regional Water Quality Control Board San Francisco Bay Region, 
Order No. R2-2008-0013, Updated Waste Discharge Requirements and Rescission of Order No. 98-038 for 
ConocoPhillips Company Contra Costa Carbon Plant, March 17, 2008. 
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California transitions to a zero-emissions transportation economy.  As noted, Contra Costa 
County itself has signed a pledge to be “diesel free by ’33.”  Accordingly, the realistic likelihood 
is that the Project’s commercial life will be short. Thus, in order to fully inform that public 
regarding foreseeable impacts, and to guide the County’s thinking about planning for the Project 
site’s future, the DEIR should have examined the impacts of full decommissioning of the site 
(even though such full decommissioning was rejected as a Project alternative, DEIR at 5-9).   

 

 The DEIR, however, does not substantively evaluate decommissioning impacts at all – 
either with respect to the infrastructure it acknowledges will be decommissioned, or the 
remaining infrastructure whose decommissioning in the not-distant future is inevitable.  The 
DEIR should have disclosed and analyzed the impact of decommissioning in both these 
scenarios.  With respect to decommissioning envisioned as part of the Project, the DEIR notes 
that the Project “includes the cessation of operations at the Carbon Plant and of the crude 
handling units, sulfur recovery unit, reformer, and isomerization unit.”  The DEIR should specify 
what will be done with this equipment, and how Phillips 66 will address any site contamination 
associated with it.  

 

 With respect to the inevitable decommissioning of the entire Refinery, the DEIR should 
have addressed the high level of existing contamination, and disclosed and analyzed the impacts 
of addressing it upon full decommissioning.  Various oil companies refined oil at the Rodeo site 
since 1896,277 some 75 years before the environmental protection wave of the early 1970s, and 
through waves of toxic gasoline additives—tetraethyl lead and then MTBE, from the 1930s 
through the early 2000s—and refinery releases to land persist to this day.  Today, evidence that 
refinery byproduct waste disposal continues on surrounding land is here for all to see, at the 
carbon plant, where toxics-laden petroleum coke particulates dust the surrounding soil.   

  
XI. THE DEIR INADEQUATELY ADDRESSED THE PROJECT’S IMPACTS ON 

MARINE RESOURCES 
 

Even if the DEIR’s baseline is taken at face value, in spite of the lack of any evidence 
that purported baselines reflect the actual amount of refining occurring at the Facility, the Project 
contemplates a drastic increase in the amount of feedstock and other potential pollutants crossing 
through the marine terminal. The DEIR claims that current product received through the marine 
terminal is 35,000 bpd, while the completed Project contemplates 118,000 pbd, an over 300% 
increase. DEIR at xxii (Table ES-1). This is reflected in the drastic increase in the number of 
taker and barge trips documented in the DEIR, up to 361 visits per year, an increase of 121 
tanker vessels and 71 barges over baseline. 

 
The DEIR’s No Project Alternative shows 170 ship and barge trips per year. DEIR xxvii 

(Table ES-2). This is not an accurate depiction of the average number of trips over the last few 
years, nor is it an accurate estimate of how many trips would be taken if this Project were not 
completed at all.  Regardless, the contemplated increase in ship traffic in San Francisco Bay over 
what currently occurs cannot be understated, as it is truly massive.  

 
277 California Refinery History; California Energy Commission: Sacramento, CA.  https://www.energy.ca.gov/data-
reports/energy-almanac/californias-petroleum-market/californias-oil-refineries/california-oil. 
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A. The Wharf Throughput Expansion Would Result in Significant Water Quality 

Impacts, With Attendant Safety Hazards 
 

The water quality impacts from expansion of marine terminal operations must be 
thoroughly examined, from impacts associated with the extraction and/or production of feed 
stocks to the dilution of those feedstocks and shipment to other ports, through the loading 
process onto tankers and the shipping routes they take to San Francisco Bay, then to the 
unloading of those feedstocks and transport into the refinery, the separation and reuse or disposal 
of unused portions or diluents, the eventual shipment of refined or reused products to end 
markets, and finally through to impacts from the use of end products.  This lifecycle analysis 
must take into account global effects such as climate change and ocean acidification, as well as 
local water quality impacts that could have serious consequences for the communities at 
production sites, ports, along the shipping routes, and near the actual Project site in Rodeo.  This 
analysis must also disclose the extent to which unknowns exist, such as the lack of concrete 
information concerning effective marine spill cleanup methodologies for feedstocks and the 
environmental impacts of such spills, and evaluate the risks taken as a result of those unknowns.     

 
Each tanker trip carries an added risk of a spill, as a reported 50% of large spills occur in 

open water.278  The majority of spills, however, are less than 200,000 gallons, and most of these 
spills happen while in port.279  Two types of tanker will likely be used to transport feedstocks to 
the Facility, coastal tankers, which can carry as much as 340,000 barrels of oil (14.3 million 
gallons), and coastal tank barges, which typically carry 50,000 to 185,000 barrels of oil, though 
newer models can carry as much as a coastal tanker. In fact, the DEIR itself states that the 
maximum capacity of a single ship calling at the terminal is 1 million barrels.  DEIR 4.9-330.  
“Therefore, as tanker/barge volumes could range as high as 1 million barrels, a theoretical 
maximum spill size from a barge or tanker contents that is used for planning purposes in the 
USCG-required vessel response plans could range up to 1 million barrels (based on the largest 
tanker capacity).”  DEIR 4.9-330 – 4.9-331.  No rationale or explanation is given for the 
selection of the much lower 10,000-20,000-barrel spill as a worst-case scenario.  DEIR 4.9-331.  
The final EIR must evaluate an actual worst-case scenario instead of the watered down version 
discussed in the DEIR.  

 
California’s 45-billion-dollar coastal economy has a lot to lose to a spill.280  California 

commercial fisheries for instance, produced from 186-361 million pounds of fish from 2013-
2015, at a value of 129-266 million dollars.281  After the Costco Busan disaster spilled 53,000 
gallons of oil into San Francisco Bay, the Governor closed the fishery, a significant portion of 
which was either contaminated or killed, closed more than 50 public beaches, some as far south 
as Pacifica, and thousands of birds died.  All told that spill resulted in more than 73 million 
dollars in estimated damages and cleanup costs.282   

 
278 The International Tanker Owners Pollution Federation (2016 spill statistics), p. 8. 
279 Id. 
280 California Ocean and Coastal Economies, National Ocean Economics Program (March 2015). 
281 Based on California Department of Fish and Wildlife and National Marine Fisheries Service data.  
282 See, e.g., Incident Specific Preparedness Review M/V Cosco Busan Oil Spill in San Francisco Bay Report on 
Initial Response Phase, Baykeeper, OSPR, NOAA, et al. (Jan. 11, 2008). 
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A DEIR evaluating the environmental impacts of expanding operations at the Phillips 66 

Marine Terminal must take into account the increased risk of a spill into San Francisco Bay or at 
any other point along the route transport tankers and barges will take.  “Any increase in risk is 
considered to be a significant impact.”  DEIR 4.9-320.  However, the DEIR fails to evaluate 
impacts from the handling of hazardous materials along transportation corridors, and from the 
presence of hazardous materials along shorelines in the event of a spill.  DEIR 4.9-322 (“No 
existing or proposed schools are located within 0.25 mile of the Rodeo Site or the Carbon Plant 
Site; therefore, no hazardous materials would be handled within 0.25 mile of an existing school. 
Therefore, no impact would occur”).  The final EIR must remedy this error.  

 
Uncertainty over how to clean up spills of feedstocks extends to the specific technology 

used for cleanup efforts.  “The environmental impacts associated with oil spill clean-up efforts 
(e.g. mechanical or chemical) may increase the magnitude of ecological damage and delay 
recovery.”283  Recent surveys have not found any studies on the response of “trophic groups 
within eelgrass and kelp forest ecosystems to bitumen in the environment, or the impacts of 
different spill-response methods.”284   
 

Operation of the Project could result in discharges into waters of the 
San Pablo and San Francisco Bays from vessels (barges and tankers) 
transporting feedstocks and blending stocks to, and refined products 
from, the Marine Terminal. At full operation, 201 tankers and 161 
barges would call each year, an increase of approximately 113 percent 
over baseline. Therefore, potential impacts related to vessel spills 
would be significant. 

 
DEIR 4.9-331.  The final EIR must do more to evaluate these impacts.  
 
 There are additional mitigation measures that should be considered and included in the 
final EIR to help mitigate spill risk. First, all ships carrying feedstocks, petroleum products, or 
any other hazardous material that could spill into San Francisco Bay or any of the other waters 
along the Project’s transport routes should be double-hulled.  “Recent studies comparing oil 
spillage rates  
from tankers based on hull design seem to suggest that double hull tankers spill less than  pre-
MARPOL single hull tankers, double bottom tankers, and double sided tankers.”285 Second, 
incentives for vessel speed reductions, as well as documentation and tracking of vessel speeds, as 
detailed elsewhere in these comments, would also reduce spill risks. Finally, additional yearly 
funding for the study of feedstock spills, the impact of such spills, and the most effective cleanup 
and mitigation methodologies would also help mitigate this risk and should be included in the 
final EIR.  
 

 
283 Green et al., 2017. 
284 Id. 
285 A Review of Double Hull Tanker Oil Spill Prevention Considerations, Nuka Research & Planning Group, LLC. 
(Dec. 2009), p. 3, available at https://www.pwsrcac.org/wp-
content/uploads/filebase/programs/oil_spill_prevention_planning/double_hull_tanker_review.pdf.    
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A recent spill at the Phillips 66 Marine Terminal serves as a warning of what could result 
from increased marine terminal operations.  According to press reports, “BAAQMD issued two 
‘public nuisance’ violations to Phillips 66 for its Sept. 20, 2016 spill, which leaked oil into the 
bay and sent an estimated 120 people to the hospital from fumes.”286  That spill, which occurred 
while the Yamuna Spirit was offloading at the Phillips 66 Marine Terminal in Rodeo, was 
responsible for more than 1,400 odor complaints and a shelter-in-place order for the 120,000 
residents of Vallejo, in addition to the hospital visits already mentioned.287  The DEIR disavows 
responsibility for this incident, claiming (in spite of BAAQMD’s contrary finding) that “An 
investigation ruled out the Marine Terminal and the Rodeo Refinery as the source.”  DEIR 4.9-
296.   

 
Instead, the DEIR claims that 

 
A release at the Marine Terminal would not present a significant safety hazard 
to members of the public due to the separation distance from public receptor 
locations. Even for low-probability large spills from the Marine Terminal, it is 
anticipated that separation distance of the Marine Terminal from public areas 
would provide time to respond with warnings and access controls before the 
spill could spread to public areas, which would limit the potential for unsafe 
levels of exposure to hazardous constituents in the spilled product or thermal 
radiation from a fire. Therefore, impacts from a spill and subsequent fire at the 
Marine Terminal would be less than significant.  

 
DEIR 4.9-330. 120 people who went to the hospital in Vallejo may disagree that a release from 
the terminal would not represent a significant safety hazard.  Spill events are also high variance, 
in that they are relatively unlikely to occur, and high impact, in that the repercussions of such an 
event have the potential to cause extensive damage.  Typical baseline analysis, therefore, is 
inappropriate. A baseline analysis that said there was no risk of tanker spills based on baseline 
data from the previous 3 years, for instance, would be clearly inadequate in hindsight after an 
event like the Exxon Valdez.  So, too, here, spill risk in the final EIR must be calculated and 
mitigated based on the worst case scenario, not on a baseline compiled over recent years that do 
not include any major oil spills.  

 
In light of these concerns, Contra Costa must consider an independent study on feedstock 

cleanup, the adequacy of existing cleanup procedures and the need for additional cleanup and 
restitution funds, and increased monitoring for water and air quality impacts to communities 
surrounding the Project, whether those communities are located in the same county or not.  
Furthermore, the Bay Area Air Quality Management District should be considered as a 
responsible agency.  

 
286 Katy St. Clair, “Supervisor Brown says ‘no way’ to proposed Phillips 66 expansion,” Times-Herald (Aug. 5, 
2017), available at http://www.timesheraldonline.com/article/NH/20170805/NEWS/170809877; see also Ted 
Goldberg, “Refinery, Tanker Firm Cited for Fumes That Sickened Scores in Vallejo,” KQED News (June 16, 2017), 
available at https://ww2.kqed.org/news/2017/06/16/refinery-tanker-firm-cited-for-fumes-that-sickened-scores-in-
vallejo/; Ted Goldberg, “Phillips 66 Seeks Huge Increase in Tanker Traffic to Rodeo Refinery,” KQED News (July 
27, 2017) ( available at https://ww2.kqed.org/news/2017/07/27/phillips-66-seeks-big-increase-in-tanker-traffic-to-
rodeo-refinery/.  
287 Ted Goldberg, “Refinery, Tanker Firm Cited for Fumes That Sickened Scores in Vallejo,” id. 
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As pointed out by California State Senator Bill Dodd, it is vital that the causes of this 

spill be thoroughly investigated and a determination made on how such a spill can be prevented 
in the future.288  Such an investigation must be completed before any additional ships are 
authorized to use the same marine terminal where the spill was reported.  Without a thorough 
report on past spills that includes a description of what happened and how such accidents can be 
prevented in the future, the DEIR will not be able to adequately evaluate the Project’s potential 
environmental impacts.   
 

Additional National Pollutant Discharge Elimination System (“NPDES”) effluent criteria 
may be needed, a possibility which must be—but is not—evaluated in the DEIR.  Foreseeable 
spill rates from an increase in marine terminal activity might qualify as a discharge to waters of 
the United States because it is reasonably predictable that a certain number of spills will occur.  
With this and other water quality impacts in mind, the regional water board should at least be 
another responsible agency, if not the lead agency evaluating a permit to increase marine 
terminal operations.  Furthermore, different feedstock may result in a change in the effluent 
discharged by the refinery under their existing NDPES permit, another reason why the regional 
water board should at least be a responsible party.  The DEIR must evaluate an updated NPDES 
permit that reflects the changing feedstock that will result from the Project.  
 

No reasonable mitigation or planning can be done with regard to the risk posed by the 
transport of feedstocks to the Phillips 66 refinery in Rodeo without specific information as to the 
chemical composition of the feedstocks being transported.  Details on the types of feedstock 
expected to arrive on the tankers utilizing the Marine Terminal’s expanded capacity must be part 
of the DEIR and must be made publicly available.  It is irresponsible to conduct risk assessment 
and best practices for the handling of feedstocks without at least knowing exactly what the 
chemical composition of the feedstock is, and how it differs from conventional oil.  Additional 
research into best management practices, spill prevention practices, and cleanup and response 
planning is needed before permitting a major increase in the amount of refinery-bound tanker 
traffic coming into California’s waters.  

 
We ask that the final EIR contain and make publicly available an independent scientific 

study on the risks to – and best achievable protection of – state waters from spills of feedstocks.  
This study should evaluate the hazards and potential hazards associated with a spill or leak of 
feedstocks.  The study should encompass potential spill impacts to natural resources, the public, 
occupational health and safety, and environmental health and safety.  This analysis should 
include calculations of the economic and ecological impacts of a worst-case spill event in the 
San Francisco Bay ecosystem, along the California coast, and along the entire projected shipping 
route for the expanded marine terminal.  

 
Based on this study, the final EIR should also include a full review of the spill response 

capabilities and criteria for oil spill contingency plans and oil spill response organizations 
(OSROs) responsible for remediating spills.  We respectfully request that the final EIR include 

 
288 See Senator Bill Dodd, Letter Re: Vallejo Odor and Bay Area Air Quality Management District Response (March 
8, 2017), available at https://www.documentcloud.org/documents/3514729-Sen-Dodd-BAAQMD-Letter-3-8-
17.html.  
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an analysis indicating whether there are OSROs currently operating in California capable of 
responding adequately to a spill of the contemplated feedstocks.  Further, the adequacy of an 
OSRO’s spill response capability should be compared to the baseline of no action rather than to a 
best available control technology standard.   

 
While California’s regulatory agencies have recently been granted cleanup authority over 

spills of biologically-derived fuel products, no such authority or responsibility has been granted 
for feedstocks. If there are no current plans for OSROs to respond to spills of feedstocks in 
California waters, the final EIR must evaluate the impacts of such a spill under inadequate 
cleanup scenarios.  The DEIR fails to adequately evaluate how spills of feedstocks will be 
remediated, if at all.  
 

Additional ships delivering oil to the Project would be passing through a channel that the 
Army Corps of Engineers has slated for reduced dredging.  The Project thus contemplates 
increasing ship traffic through a channel that could be insufficiently dredged.  The final EIR 
must evaluate the safety risks posed by reduced Pinole Shoal Navigation Channel Maintenance 
Dredging.289  Should Phillips 66 be required to dredge the channel, it must fully evaluate and 
disclose impacts from such dredging in its environmental analysis.  
 

Finally, the final EIR must evaluate ship maintenance impacts.  Increased shipping means 
increased maintenance in regional shipyards and at regional anchorages, and these impacts must 
be analyzed. 

  
B. The DEIR Wrongly Concludes There Would be No Aesthetic Impacts 

 
 The DEIR claims that there would be no aesthetic impacts, and fails to analyze the 
significant increase in ship traffic. DIER xxix (Table ES-3). San Francisco Bay is considered a 
world class scenic vista, with billions of dollars of tourism dependent on a setting of natural 
beauty. The DEIR even acknowledges that “[b]ackground views of the bay provide a scenic 
quality.”  DEIR 4.2-12.  Yet minimal analysis has been done of what impact such a drastic 
increase in ship traffic would do to San Francisco Bay’s aesthetics, including a significant new 
source of light or glare (ships).   
 

Marine traffic in San Pablo Bay is part of the existing visual character. 
The San Pablo Bay has other industrial shipping facilities and marine 
terminals in proximity to the Rodeo Site that contribute to vessel 
traffic in the Bay. The proposed increase in marine traffic may result 
in a slight degradation of the natural views of the Bay and from the 
Bay of the surrounding natural landscape and hillsides. However, 
given the existing industrial visual character of the Rodeo Refinery 
and current Marine 

 
289 Memorandum for Commander, South Pacific Division (CWSPD-PD), FY 17 O&M Dredging of San Francisco 
(SF) Bay Navigation Channels, U.S. Army Corps of Engineers (Jan. 12, 2017) (Army Corps memo discussing 
deferred dredging). 
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Terminal activity, the increase in marine traffic would not be highly 
noticeable. Impacts on scenic views would be less than significant. No 
mitigation is required. 

 
DEIR 4.2-27.  Tripling ship traffic and then stating it does not constitute an impact because the 
area is already degraded by the same sorts of impacts is false, cynical, and ignores environmental 
justice concerns.  The final EIR must take a hard look at these impacts, as well as impacts along 
expected transportation corridors and impacts from an increase in spill risk.  
 

C. Air Quality Impacts Must Be Evaluated for an Adequate Study Area 
 

Air quality impacts evaluated by the DEIR must include an adequate study area in order 
to appropriately estimate the Project’s potential to result in substantial increases in criteria 
pollutant emissions.  An increase to 361 ships per year carries with it obvious air quality impacts 
from ship exhaust.  DEIR 4.3-70 (“marine traffic annual mass emissions are expected to increase 
during the Project due to increased vessel traffic”).  These impacts must be evaluated by 
location, as is done for rail impacts (see DEIR 4.3-72, “Rail Transport Outside the SFBAAB 
(Significant and Unavoidable, Mitigation Pre-Empted)”), for every mile the ships travel, and for 
every community along their route, not just between the refinery and various anchorage points.  
The DEIR fails to do so, and also fails to evaluate health impacts from these routes and at 
various locations.  Ships will not arrive at the Project terminal from out of a vacuum, and each 
additional ship beyond those currently in fact using the terminal – not just those currently 
permitted – must be evaluated.  
 

Phillips 66 does not have a good record of avoiding air quality violations at its Rodeo 
refinery.  Within the last couple of years, BAAQMD settled for nearly $800,000 with Phillips 66 
for 87 air quality violations between 2010 and 2014.290  Such past violations must be evaluated 
when considering the likelihood of future violations that may relate to a change in feed stock or 
increased refinery activity as a result of the marine terminal expansion.  

 
Provision of shore power should also be considered as a mitigation measure.  

 
D. Recreational Impacts Are Potentially Significant 

 
The DEIR states that there is no possibility of impact to recreation and that it has been 

eliminated from detailed analysis.  DEIR 4-6 (4.1.5 Recreation).  This is error.  San Francisco 
Bay is a massive recreational area, and the increase in maritime traffic has a direct impact on 
opportunities for recreation on the Bay. Increased ship traffic qualifies as substantial physical 
deterioration of an existing facility.  In addition, spills of feedstocks or finished products either 
from ships moving to and from the refinery or from the refinery itself have the potential to 
impact existing recreational sites.  The DEIR contemplates a huge increase in the amount of 
product carried by ship across the Pacific Ocean and through San Francisco Bay, and each 
additional trip carries with it an increased chance of a spill. The final EIR must evaluate 

 
290 “Air District settles case with Phillips 66,” BAAQMD Press Release (August 3, 2016), available at 
http://www.baaqmd.gov/~/media/files/communications-and-outreach/publications/news-
releases/2016/settle_160803_phillips-pdf.pdf?la=en.  
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recreational impacts from increased ship traffic and spill risk, both in San Francisco Bay and at 
every point along contemplated transportation corridors.   

 
E. The Project Implicates Potential Utilities and Service System Impacts 

  
The DEIR states that there is no possibility of impacts to utilities and service systems and 

that it has been eliminated from detailed analysis.  DEIR 4-7 (4.1.6 Utilities and Service 
Systems).  This is error.  The increase in maritime traffic has a direct impact on ship 
maintenance, anchorages, and upkeep on the Bay. Increased ship traffic would accelerate 
deterioration of existing facilities.  In addition, spills of feedstocks or finished products either 
from ships moving to and from the refinery or from the refinery itself have the potential to 
impact existing ship facilities.  The DEIR contemplates a huge increase in the amount of product 
carried by ship across the Pacific Ocean and through San Francisco Bay, and each additional trip 
carries with it an increased chance of a spill. The final EIR must evaluate utility and service 
system impacts from increased ship traffic and spill risk, both in San Francisco Bay and at every 
point along contemplated transportation corridors. 
 

F. Biological Impacts and Impacts to Wildlife are Potentially Significant and 
Inadequately Mitigated 

 
The DEIR makes clear that there are numerous special status marine and aquatic species 

present, yet does not sufficiently protect these species. For each of the following impact areas, 
we request that adequate mitigation be evaluated and applied for each species type.  

 
Increased shipping as a result of biofuel production and transport causes stress to the 

marine environment and can thus impact wildlife.  Wake generation, sediment re-suspension, 
noise pollution, animal-ship collisions (or ship strikes), and the introduction of non-indigenous 
species must all be studied as a part of the EIR process.  “Wake generation by large commercial 
vessels has been associated with decreased species richness and abundance (Ronnberg 1975) 
given that wave forces can dislodge species, increase sediment re-suspension (Gabel et al. 2008), 
and impair foraging (Gabel et al. 2011).”291  Wake generation must be evaluated as an 
environmental impact of the Project.  

 
The DEIR contains ample data supporting vessel speed reduction as a means to avoid 

adverse impacts from ship strikes.  See, e.g., DEIR 4.4-128.  Yet vessel speed reductions are not 
mandatory, and there is no requirement that the increased vessel traffic contemplated by the 
Project would adhere to speed recommendations to protect wildlife.  The mitigation measures 
proposed by the DEIR amount to nothing more than sending some flyers.  The final EIR should 
contemplate additional mitigation that includes tracking actual vessel speeds and mitigation for 
vessels that exceed 10 knots, as well as incentives for vessels to adhere to recommended speeds 
such as monetary bonuses or fines.  Mitigation Measures BIO-1(a) and (b) are insufficient 
because they do not contemplate effective measures to ensure safe vessel speeds and to mitigate 
for exceedances.  

 

 
291 Green et al. 2017.  
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Acoustic impacts can also be extremely disruptive.  As the DEIR points out, “broadly 
elevated underwater noise and concentration may occur in areas with major ports and harbors 
(Erbe et al. 2012; Redfern et al. 2017).”  DEIR 4.4-130.  “Increased tanker traffic threatens 
marine fish, invertebrate, and mammal populations by disrupting acoustic signaling used for a 
variety of processes, including foraging and habitat selection (e.g. Vasconcelos et al. 2007; 
Rolland et al. 2012), and by physical collision with ships – a large source of mortality for marine 
animals near the surface along shipping routes (Weir and Pierce 2013).”292  Acoustic impacts 
must be evaluated as an environmental impact of the Project. However, in spite of the DEIR’s 
admission that porpoises have a threshold for injury of 173 dB, and that median vessel sound 
levels would be 177.9-178.1 dB, it still finds only minimal disturbance and concludes that “No 
noise-related injuries would be expected.”  DEIR 4.4-132 – 4.4-133.  This discrepancy must be 
explained in the final EIR, and mitigation measures, such as reducing vessel speed and the other 
potential mitigations listed in the DEIR (though not implemented, see DEIR 4.4-134) must be 
implemented and incentivized. In addition, the DEIR must require that acoustic safeguards 
comport with recent scientific guidance for evaluating the risk to marine species.293 

 
Oil spill impacts are not adequately evaluated for biological resources and wildlife in the 

DEIR. The DEIR erroneously assumes that spills feedstocks for biofuels can be treated the same 
as petroleum-based spills.  See, e.g., DEIR 4.4-139.  There is no evidence that this is the case 
presented in the DEIR, and there is no evidence that current spill response capabilities are 
capable of or even authorized to respond to spills of non-petroleum feedstocks.  The DEIR’s 
proposed mitigation measures are insufficient to address these concerns.   

 
Invasive species are also a dangerous side effect of commercial shipping.  “Tankers also 

serve as a vector for the introduction of non-indigenous species (NIS) via inadvertent transfer of 
propagules from one port to another (Drake and Lodge 2004), with the probability of 
introduction depending on the magnitude and origin of shipping traffic along tanker routes 
(Table 1 and Figure 3; Lawrence and Cordell 2010).”  Invasive species impacts must be 
evaluated as an environmental impact of the Project.  Yet the DEIR’s mitigation measures are 
insufficient.  Again, sending a flyer does not prevent the problems identified in the DEIR.  DEIR 
4.4-142.  Additional recommended mitigation measures include incentives for ballast water 
remediation that ensures protection of sensitive areas and requiring documentation of ballast 
water exchanges from all visiting ships.  

 
In addition, the GHG emissions from the Project will contribute to climate change and in 

turn harm marine species. The combined GHG emissions from the facility, increased vessel 
traffic, and upstream and downstream emissions will have adverse impacts on marine species 
through temperature changes and ocean acidification. These changes may trigger changes to 
population distributions or migration, making ship strikes in some areas more likely.294 
  

 
292 Id. 
293 See Southall et al., Marine Mammal Noise Exposure Criteria: Assessing the Severity of Marine Mammal 
Behavioral Responses to Human Noise, Aquatic Mammals, (2021) 47(5), 421-464.  
294 See Redfern et al., Effects of Variability in Ship Traffic and Whale Distributions on the Risk of Ships Striking 
Whales, Frontiers in Marine Science (Feb. 2020) Vol. 6, art. 793. 
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G. Noise and Vibration Impact Analysis is Insufficient 
 

According to the DEIR, “[t]he Project would not result in an increased number of vessels 
calling at the Marine Terminal on a peak day. Accordingly, noise levels would not increase as a 
result of peak-day vessel activity.”  DEIR 4.12-396.  This analysis is insufficient.  The DEIR 
admits that overall vessel trips will drastically increase, but no analysis is made of what noise 
impacts will result from the increased number of vessels.  The final EIR must evaluate noise 
impacts associated with the increase in vessel trips.  
 

H. Transportation and Traffic Impacts Analysis is Inadequate 
 

Additional impacts must be analyzed starting at the port that ships associated with the 
Project take on their cargos and ending at the ports they discharge it to.  The EIR should include 
shipping impacts to public or non-Project commercial vessels and businesses, including impacts 
to recreational boaters and ferries, that might experience increased delay, anchorage waits or 
related crowding, and increased navigational complexity.  Collision and spill analysis should not 
be limited to just the vessels calling at the marine terminal associated with the Project:  increased 
ship traffic could result in accidents among other ships or waterborne vessels.  This likelihood 
must be analyzed in the final EIR, just as vehicular traffic increases are analyzed for their impact 
on overall accident rates and traffic, generally.  Such shipping traffic impact evaluations should 
extend to spills, air quality, marine life impacts from ship collisions, and other environmental 
impacts evaluated by the DEIR that could impact shipping traffic. 
 

I. Tribal Cultural Resources Impacts Analysis is Inadequate 
 

The only tribal cultural impacts examined by the DEIR are construction impacts.  But 
many of the people who historically called this area home had an intimate relationship with the 
Bay and the water, so impacts from increased marine terminal use and increased shipping traffic, 
as well as associated increased spill risk and impacts to fish and wildlife, must be examined in 
the final EIR as well.  Examples of tribes that should be consulted include the Me-Wuk (Coast 
Miwok), the Karkin, the Me-Wuk (Bay Miwok), the Confederated Villages of Lisjan, Graton 
Rancheria, the Muwekma, the Ramaytush, and the Ohlone.  
 

J.  The Project Risks Significant Environmental Justice and Economic Impacts  
 

To the extent the Project utilizes offsets or credits, these have an undue impact on 
disadvantaged and already polluted communities, and the environmental justice impacts of such 
use must be evaluated.  Violations, such as the air quality violations referenced above, also have 
an undue impact on disadvantaged and already polluted communities, impacts that cannot be 
addressed through monetary penalties.   

 
Rodeo ranks in the top 8% of the state’s highest concentration of hazardous waste 

facilities, has a high concentration of contamination from Toxic Release Inventory chemicals, 
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ranking in the top 3% for that factor.295  Moreover, Rodeo also suffers from a high rate of low 
birth weights and asthma, ranking in the top 1% and 16%, respectively.296 

 
Fisheries would also be a major casualty of any large spill, and struggling fishing 

communities would be hardest hit by such impacts.  Dungeness crab landings, for instance, were 
3.1 million pounds in 2015, down almost 83% from the year before, with Oregon landings down 
a similar percentage.297  Additional stress on these fisheries as a result of a spill or from other 
impacts from increased tanker traffic could have catastrophic consequences that need to be 
examined in the final EIR.  Overall, California produced 366 million pounds of fish worth 252.6 
million dollars in 2014 and 195 million pounds of fish worth 143.1 million dollars in 2015, and 
threats to this industry that result from the Project must be evaluated in the EIR.  
 

K. The DEIR Fails to Disclose and Analyze Significant Additional Impacts 
 

1. Public Trust Resources 
 

The marine terminal that the Project targets for drastically increased ship traffic occupies 
16.7 acres of leased land, filled and unfilled.  This land is California-owned sovereign land in 
San Pablo Bay, and as a result the California State Lands Commission is a responsible party.  
Public trust impacts to this land and to other public trust resources must be evaluated in the final 
EIR. 
 

2. Cross-Border Impacts 
 

Shipping and ship traffic impacts extend across state and national borders.  The final EIR 
must take into account environmental impacts that occur outside of California as a result of 
actions within California.  

 
3. Terrorism Impacts 

 
More ships bring increased risk.  Anti-terrorism and security measures, as well as the 

potential impacts from a terrorist or other non-accidental action, must be evaluated in the final 
EIR. 

 
XII. CONCLUSION 

 We request that the County address and correct the errors and deficiencies in the DEIR 
explained in this Comment.  Given the extensive additional information that needs to be 
provided in an EIR to satisfy the requirements of CEQA, we request that the new information be 
included in a recirculated DEIR to ensure that members of the public have full opportunity to 
comment on it. 

 
295 OEHHA, Cal Enviro Screen 1.1 (amended), Statewide Zip Code Results, Rodeo, available at 
http://oehha.maps.arcgis.com/apps/OnePane/basicviewer/index.html?appid=1d202d7d9dc84120ba5aac97f8b39c56. 
296 Id. 
297 See 2015 NOAA Fisheries of the United States.  
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ABSTRACT  

Moves to deoxygenate farmed lipids with hydrogen by repurposing troubled crude refining 
assets for “drop in” biofuels add a new carbon source to the liquid hydrocarbon fuel chain, with 
the largest biorefineries of this type that the world has ever seen now proposed in California.  
Characteristics of this particular biofuel technology were assessed across its shared fuel chain 
with petroleum for path-dependent feedstock acquisition, processing, fuel mix, and energy 
system effects on the environment at this newly proposed scale.  The analysis was grounded by 
site-specific data in California.   

This work found significant potential impacts are foreseeable.  Overcommitment to purpose-
grown biomass imports could shift emissions out of state instead of sequestering carbon.  Fossil 
fuel assets repurposed for hydrogen-intensive deoxygenation could make this type of biorefining 
more carbon intensive than crude refining, and could worsen refinery fire, explosion, and flaring 
hazards.  Locked into making distillate fuels, this technology would lock in diesel and compete 
with zero-emission freight and shipping for market share and hydrogen.  That path-dependent 
impact could amplify, as electric cars replace gasoline and idled crude refining assets repurpose 
for more biomass carbon, to turn the path of energy transition away from climate stabilization.  
Crucially, this work also found that a structural disruption in the liquid hydrocarbon fuel chain 
opened a window for another path, to replace the freight and shipping energy function of crude 
refining without risking these impacts.  The type and use of hydrogen production chosen will be 
pivotal in this choice among paths to different futures.  
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ACRONYMS AND TERMS 

Barrel (b): A barrel of oil is a volume of 42 U.S. gallons. 

BEV: Battery-electric vehicle. 

Biofuel: Hydrocarbons derived from biomass and burned for energy.  

Biomass: Any organic material that is available on a recurring basis, excluding 
fossil fuels. 

Carbon intensity: The amount of climate emission caused by a given amount of activity 
at a particular emission source. Herein, CO2 or CO2e mass per barrel 
refined, or SCF hydrogen produced. 

Carbon lock-in: Resistance to change of carbon-emitting systems that is caused by 
mutually reinforcing technological, capital, institutional, and social 
commitments to the polluting system which have become entrenched 
as it was developed and used.  A type of path dependance.   

Catalyst: A substance that facilitates a chemical reaction without being 
consumed in the reaction. 

Ester: A molecule or functional group derived by condensation of an alcohol 
and an acid with simultaneous loss of water.  Oxygen, carbon, and 
other elements are bonded together in esters. 

Electrolysis: Chemical decomposition produced by passing an electric current 
through a liquid or solution containing ions.  Electrolysis of water 
produces hydrogen and oxygen.   

FCEV: Fuel cell electric vehicle.  

HDO: Hydrodeoxygenation.  Reactions that occur in HEFA processing.  

HEFA: Hydrotreating esters and fatty acids.  A biofuel production technology. 

Hydrocarbon: A compound of hydrogen and carbon. 

Lipids: Organic compounds that are oily to the touch and insoluble in water, 
such as fatty acids, oils, waxes, sterols, and triacylglycerols (TAGS).  
Fatty acids derived from TAGs are the lipid-rich feedstock for HEFA 
biofuel production.   

MPC: Marathon Petroleum Corporation, headquartered in Findlay, OH. 

P66: Phillips 66 Company, headquartered in Houston, TX.  

SCF: Standard cubic foot.  1 ft3 of gas that is not compressed or chilled.   

TAG: Triacylglycerol.  Also commonly known as triglyceride.  

Ton (t): Metric ton. 

ZEV: Zero-emission vehicle.   
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FINDINGS AND TAKEAWAYS  

Finding 1. Oil companies are moving to repurpose stranded and troubled petroleum assets  
using technology called “Hydrotreated Esters and Fatty Acids” (HEFA), which 
converts vegetable oil and animal fat lipids into biofuels that refiners would sell 
for combustion in diesel engines and jet turbines.  The largest HEFA refineries to 
be proposed or built worldwide to date are now proposed in California.  

Takeaways 
F1.1 Prioritizing industry asset protection interests ahead of public interests could lock 

in HEFA biofuels instead of cleaner alternatives to petroleum diesel and jet fuel.  
F1.2 HEFA refining could continue to expand as refiners repurpose additional crude 

refining assets that more efficient electric cars will idle by replacing gasoline. 
F1.3 Assessment of potential impacts across the HEFA fuel chain is warranted before 

locking this new source of carbon into a combustion-based transportation system.  

Finding 2.  Repurposing refining assets for HEFA biofuels could increase refinery explosion 
and fire hazards.  Switching from near-zero oxygen crude to 11 percent oxygen 
biomass feeds would create new damage mechanisms and intensify hydrogen-
driven exothermic reaction hazards that lead to runaway reactions in biorefinery 
hydro-conversion reactors.  These hydrogen-related hazards cause frequent safety 
incidents and even when safeguards are applied, recurrent catastrophic explosions 
and fires, during petroleum refining.  At least 100 significant flaring incidents 
traced to these hazards occurred since 2010 among the two refineries where the 
largest crude-to-biofuel conversions are now proposed.  Catastrophic 
consequences of the new biorefining hazards are foreseeable.  

Takeaways 
F2.1 Before considering public approvals of HEFA projects, adequate reviews will 

need to report site-specific process hazard data, including pre-project and post-
project equipment design and operating data specifications and parameters, 
process hazard analysis, hazards, potential safeguards, and inherent safety 
measures for each hazard identified.   

F2.2 County and state officials responsible for industrial process safety management 
and hazard prevention will need to ensure that safety and hazard prevention 
requirements applied to petroleum refineries apply to converted HEFA refineries.  
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Finding 3.  Flaring by the repurposed biorefineries would result in acute exposures to 
episodic air pollution in nearby communities.  The frequency of these recurrent 
acute exposures could increase due to the new and intensified process safety 
hazards inherent in deoxygenating the new biomass feeds.  Site-specific data 
suggest bimonthly acute exposure recurrence rates for flare incidents that exceed 
established environmental significance thresholds.  This flaring would result in 
prolonged and worsened environmental justice impacts in disparately exposed 
local communities that are disproportionately Black, Brown, or low-income 
compared with the average statewide demographics.     

Takeaways 
F3.1 Before considering public approvals of HEFA projects, adequate reviews will 

require complete analyses of potential community-level episodic air pollution 
exposures and prevention measures.  Complete analyses must include worst-case 
exposure frequency and magnitude with impact demographics, apply results of 
process hazard, safeguard, and inherent safety measures analysis (F2.1), and 
identify measures to prevent and eliminate flare incident exposures. 

F3.2 The Bay Area, San Joaquin Valley, and South Coast air quality management 
districts will need to ensure that flare emission monitoring and flaring prevention 
requirements applied to petroleum refineries apply to converted HEFA refineries.  

Finding 4. Rather than contributing to a reduction in emissions globally, HEFA biofuels 
expansion in California could actually shift emissions to other states and nations 
by reducing the availability of limited HEFA biofuels feedstock elsewhere.  
Proposed HEFA refining for biofuels in California would exceed the per capita 
state share of total U.S. farm yield for all uses of lipids now tapped for biofuels by 
260 percent in 2025.  Foreseeable further HEFA growth here could exceed that 
share by as much as 660 percent in 2050.  These impacts are uniquely likely and 
pronounced for the type of biomass HEFA technology demands.  

Takeaways 
F4.1 A cap on in-state use of lipids-derived biofuel feedstocks will be necessary to 

safeguard against these volume-driven impacts.  See also Takeaway F6.1. 
F4.2 Before considering public approvals of HEFA projects, adequate reviews will 

need to fully assess biomass feedstock extraction risks to food security, low-
income families, future global farm yields, forests and other natural carbon sinks, 
biodiversity, human health, and human rights using a holistic and precautionary 
approach to serious and irreversible risks.   

F4.3 This volume-driven effect does not implicate the Low Carbon Fuel Standard and 
can only be addressed effectively via separate policy or investment actions.    
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Finding 5. Converting crude refineries to HEFA refineries would increase the carbon 
intensity of hydrocarbon fuels processing to 180–240 percent of the average  
crude refinery carbon intensity nationwide.  Refiners would cause this impact by 
repurposing otherwise stranded assets that demand more hydrogen to deoxygenate 
the type of biomass the existing equipment can process, and supply that hydrogen 
by emitting some ten tons of carbon dioxide per ton of hydrogen produced.  In a 
plausible HEFA growth scenario, cumulative CO2 emissions from continued use 
of existing California refinery hydrogen plants alone could reach 300–400 million 
metric tons through 2050.  

Takeaways 
F5.1 Before considering public approvals of HEFA projects, adequate reviews will 

need to complete comprehensive biorefinery potential to emit estimates based on 
site-specific data, including project design specifications, engineering for 
renewable-powered electrolysis hydrogen capacity at the site, and potential to 
emit estimates with and without that alternative.  See also Takeaways F7.1–4.  

Finding 6.  HEFA biofuels expansion that could be driven by refiner incentives to repurpose 
otherwise stranded assets is likely to interfere with state climate protection efforts, 
in the absence of new policy intervention.  Proposed HEFA plans would exceed 
the lipids biofuel caps assumed in state climate pathways through 2045 by 2025.  
Foreseeable further HEFA biofuels expansion could exceed the maximum liquid 
hydrocarbon fuels volume that can be burned in state climate pathways, and 
exceed the state climate target for emissions in 2050.  

Takeaways 
F6.1 A cap on lipids-derived biofuels will be necessary to safeguard against these 

HEFA fuel volume-driven impacts.  See also Takeaway F4.1.   
F6.2 Oil company incentives to protect refining and liquid fuel distribution assets 

suggest HEFA biofuels may become locked-in, rather than transitional, fuels.  
F6.3 A cap on HEFA biofuels would be consistent with the analysis and assumptions 

in state climate pathways.  
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Finding 7.  A clean hydrogen alternative could prevent emissions, spur the growth of zero-
emission fuel cell vehicle alternatives to biofuels, and ease transition impacts.    
Early deployment of renewable-powered electrolysis hydrogen production at 
California crude refineries during planned maintenance or HEFA repurposing 
could prevent 300–400 million metric tons of CO2 emissions through 2050 and 
support critically needed early deployment of energy integration measures for 
achieving zero emission electricity and heavy-duty vehicle fleets.   
Moreover, since zero-emission hydrogen production would continue on site for 
these zero-emission energy needs, this measure would lessen local transition 
impacts on workers and communities when refineries decommission.   

Takeaways 
F7.1 This feasible measure would convert 99 percent of current statewide hydrogen 

production from carbon-intensive steam reforming to zero-emission electrolysis.  
This clean hydrogen, when used for renewable grid balancing and fuel cell 
electric vehicles, would reap efficiency savings across the energy system.  

F7.2 Early deployment of the alternatives this measure could support is crucial during 
the window of opportunity to break free from carbon lock-in which opened with 
the beginning of petroleum asset stranding in California last year and could close 
if refiner plans to repurpose those assets re-entrench liquid combustion fuels.  

F7.3 During the crucial early deployment period, when fuel cell trucks and renewable 
energy storage could be locked out from use of this zero-emission hydrogen by 
excessive HEFA growth, coupling this electrolysis measure with a HEFA biofuel 
cap (F4.1; F6.1) would greatly increase its effectiveness.  

F7.4 Coupling the electrolysis and HEFA cap measures also reduces HEFA refinery 
hazard, localized episodic air pollution and environmental justice impacts. 

F7.5 The hydrogen roadmap in state climate pathways includes converting refineries to 
renewable hydrogen, and this measure would accelerate the deployment timeline 
for converting refinery steam reforming to electrolysis hydrogen production.   
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INTRODUCTION  

i.1 Biofuels in energy systems 

Fossil fuels redefined the human energy system.  Before electric lights, before gaslights, 
whale oil fueled our lanterns.  Long before whaling, burning wood for light and heat had been 
standard practice for millennia.  Early humans would learn which woods burned longer, which 
burned smokier, which were best for light, and which for heat.  Since the first fires, we have 
collectively decided on which biofuel carbon to burn, and how much of it to use, for energy.   

We are, once again, at such a collective decision point.  Biofuels—hydrocarbons derived 
from biomass and burned for energy—seem, on the surface, an attractive alternative to crude oil.  
However, there are different types of biofuels and ways to derive them, each carrying with it 
different environmental impacts and implications.  Burning the right type of biofuel for the right 
use instead of fossil fuels, such as cellulose residue-derived instead of petroleum-derived diesel 
for old trucks until new zero emission hydrogen-fueled trucks replace them, might help to avoid 
severe climate and energy transition impacts.  However, using more biofuel burns more carbon.  
Burning the wrong biofuel along with fossil fuels can increase emissions—and further entrench 
combustion fuel infrastructure that otherwise would be replaced with cleaner alternatives.  

i.1.1 Some different types of biofuel technologies  

Corn ethanol 
Starch milled from corn is fermented to produce an alcohol that is blended into gasoline.  

Ethanol is about 10% of the reformulated gasoline sold and burned in California.   

Fischer-Tropsch synthesis 
This technology condenses a gasified mixture of carbon monoxide and hydrogen to form 

hydrocarbons and water, and can produce synthetic biogas, gasoline, jet fuel, or diesel biofuels.  
A wide range of materials can be gasified for this technology.  Fischer-Tropsch synthesis can 
make any or all of these biofuels from cellulosic biomass such as cornstalk or sawmill residues.   
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Biofuel in the Climate System 101 

People and other animals exhale carbon dioxide into the air while plants take carbon dioxide out of the air.  
Biofuel piggybacks on—and alters—this natural carbon cycle.  It is fuel made to be burned but made from 
plants or animals that ate plants.  Biofuels promise to let us keep burning fuels for energy by putting the carbon 
that emits back into the plants we will make into the fuels we will burn next year.  All we have to do is grow a lot 
of extra plants, and keep growing them.  

But can the biofuel industry keep that promise?   

This much is clear: burning biofuels emits carbon and other harmful pollutants from the refinery stack and the 
tailpipe.  Less clear is how many extra plants we can grow; how much land for food, natural ecosystems and 
the carbon sinks they provide it could take; and ultimately, how much fuel combustion emissions the Earth can 
take back out of the air.   

Some types of biofuels emit more carbon than the petroleum fuels they replace, raise food prices, displace 
indigenous peoples, and worsen deforestation.  Other types of biofuels might help, along with more efficient 
and cleaner renewable energy and energy conservation, to solve our climate crisis.  

How much of which types of biofuels we choose matters.  

“Biodiesel”  
Oxygen-laden hydrocarbons made from lipids that can only be burned along with petroleum 

diesel is called “biodiesel” to denote that limitation, which does not apply to all diesel biofuels.   

Hydrotreating esters and fatty acids (HEFA)  
HEFA technology produces hydrocarbon fuels from lipids.  This is the technology crude 

refiners propose to use for biofuels.  The diesel hydrocarbons it produces are different from 
“biodiesel” and are made differently, as summarized directly below.   

i.2 What is HEFA technology? 

i.2.1 How HEFA works 
HEFA removes oxygen from lipidic (oily) biomass and reformulates the hydrocarbons this 

produces so that they will burn like certain petroleum fuels.  Some of the steps in HEFA refining 
are similar to those in traditional petroleum refining, but the “deoxygenation” step is very 
different, and that is because lipids biomass is different from crude and its derivatives.      

i.2.2 HEFA feedstocks 
Feedstocks are detailed in Chapter 2.  Generally, all types of biomass feedstocks that HEFA 

technology can use contain lipids, which contain oxygen, and nearly all of them used for HEFA 
biofuel today come directly or indirectly from one (or two) types of farming.   

Purpose-grown crops 
Vegetable oils from oil crops, such as soybeans, canola, corn, oil palm, and others, are used 

directly and indirectly as HEFA feedstock.  Direct use of crop oils, especially soy, is the major 
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portion of total HEFA feeds.  Indirect uses are explained below.  Importantly, these crops were 
cultivated for food and other purposes which HEFA biofuels now compete with—and a new oil 
crop that has no existing use can still compete for farmland to grow it.  Some other biofuels, such 
as those which can use cellulosic residues as feedstock for example, do not raise the same issue.  
Thus, in biofuels jargon, the term “purpose-grown crops” denotes this difference among biofuels.    

Animal fats 
Rendered livestock fats such as beef tallow, pork lard, and chicken fat are the second largest 

portion of the lipids in HEFA feedstock, although that might change in the future if refiners tap 
fish oils in much larger amounts.  These existing lipid sources also have existing uses for food 
and other needs, many of which are interchangeable among the vegetable and animal lipids.  
Also, particularly in the U.S. and similar agricultural economies, the use of soy, corn and other 
crops as livestock feeds make purpose-grown crops the original source of these HEFA feeds.     

Used cooking oils 
Used cooking oil (UCO), also called yellow grease or “waste” oil, is a variable mixture of 

used plant oils and animal fats, typically collected from restaurants and industrial kitchens.  It 
notably could include palm oil imported and cooked by those industries.  HEFA feeds include 
UCO, though its supply is much smaller than those of crop oils or livestock fats.  UCO, however, 
originates from the same purpose grown oil crops and livestock, and UCO has other uses, many 
of which are interchangeable with the other lipids, so it is not truly a “waste” oil.   

i.2.3 HEFA processing chemistry 
The HEFA process reacts lipids biomass feedstock with hydrogen over a catalyst at high 

temperatures and pressures to form hydrocarbons and water.  The intended reactions of this 
“hydro-conversion” accomplish the deoxygenation and reformulation steps noted above.   

The role of hydrogen in HEFA production 
Hydrogen is consumed in several HEFA process reactions, especially deoxygenation, which 

removes oxygen from the HEFA process hydrocarbons by bonding with hydrogen to form water.  
Hydrogen also is essential for HEFA process reaction control.  As a result, HEFA processing 
requires vast amounts of hydrogen, which HEFA refineries must produce in vast amounts.  
HEFA hydro-conversion and hydrogen reaction chemistry are detailed in Chapter 1.    

i.2.4 What HEFA produces  

“Drop in” diesel 
One major end product of HEFA processing is a “drop-in” diesel that can be directly 

substituted for petroleum diesel as some, or all, of the diesel blend fueled and burned.  Drop-in 
diesel is distinct from biodiesel, which must be blended with petroleum diesel to function in 
combustion engines and generally needs to be stored and transported separately.  Drop-in diesel 
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is also referred to as “renewable” diesel, however, those labels also apply to diesel made by other 
biofuel technologies, so diesel produced by the HEFA process is called “HEFA diesel” herein.   

“Sustainable Aviation Fuel” 
The other major end product of HEFA processing is a partial substitute for petroleum-based 

jet fuel, sometimes referred to as “Sustainable Aviation Fuel” or “SAF,” which also is produced 
by other biofuel technologies.  HEFA jet fuel is allowed by aviation standards to be up to a 
maximum of 50% of the jet fuel burned, so it must be blended with petroleum jet fuel.  

i.3 Conversions of Crude oil refineries to HEFA 

i.3.1 Current and proposed conversions of oil refineries 
Phillips 66 Co. (P66) proposes to convert its petroleum refinery in Rodeo, CA into a 80,000 

barrel per day (b/d) biorefinery.2  In nearby Martinez, Marathon Petroleum Corporation (MPC) 
proposes a 48,000 b/d biorefinery3 at the site where it closed a crude refinery in April 2020.4  
Other crude-to-biofuel refinery conversions are proposed or being built in Paramount, CA 
(21,500 b/d new capacity),5 Bakersfield, CA (15,000 b/d),6 Port Arthur, TX (30,700 b/d),7 Norco, 
LA (17,900 b/d new capacity),8 and elsewhere.  All of these projects are super-sized compared 
with the 2,000–6,000 b/d projects studied as of just a few years ago.9  The P66 Rodeo and MPC 
Martinez projects are the largest of their kind to be proposed or built to date.  P66 boasts that its 
Rodeo biorefinery would be the largest in the world.10 

i.3.2 Repurposing of existing equipment  
Remarkably, all of the crude-to-biofuel conversion projects listed above seek to use HEFA 

technology—none of the refiners chose Fischer-Tropsch synthesis despite its greater flexibility 
than HEFA technology and ability to avoid purpose-grown biomass feedstock.  However, this is 
consistent with repurposing the plants already built.  The California refiners propose to repurpose 
existing hydro-conversion reactors—hydrocrackers or hydrotreaters—for HEFA processing, and 
existing hydrogen plants to supply HEFA process hydrogen needs.2–6  Moreover, it is consistent 
with protecting otherwise stranded assets; repurposed P66 and MPC assets have recently been 
shut down, are being shut down, or will potentially be unusable soon, as described in Chapter 1.      

While understandable, this reaction to present and impending petroleum asset stranding 
appears to be driving our energy system toward HEFA technology instead of potentially cleaner 
alternatives at an enormous scale, totaling 164,500 b/d by 2024 as proposed now in California.  
This assets protection reaction also presents a clear potential for further HEFA expansion.  
Refiners could continue to repurpose petroleum refining assets which will be idled as by the 
replacement of gasoline with more efficient electric passenger vehicles.  

Before allowing this new source of carbon to become locked into a future combustion-based 
transportation system, assessment of potential impacts across the HEFA fuel chain is warranted.  
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i.4 Key questions and concerns about crude-to-biofuel conversions  

i.4.1 Potential impacts of biomass feedstock acquisition 
Proposed and potential HEFA expansions in California would rapidly and substantially 

increase total demand for globally traded agricultural lipids production.  This could worsen food 
insecurity, risk deforestation, biodiversity and natural carbon sink impacts from expansions of 
farm and pasture lands, and drive populations elsewhere to prioritize use of their remaining lipids 
shares for food.  Biofuel, biodiversity, and climate analysts often refer to the food security 
impact and agriculture expansion risks in terms of food price and “indirect land use” impacts.  
The latter effect, on where a globally limited biofuel resource could be used, is often referred to 
by climate policy analysts as an emission-shifting or “leakage” impact.  Chapter 2 reviews these 
potential feedstock acquisition impacts and risks.  

i.4.2 Potential impacts of HEFA refinery processing 
Processing a different oil feedstock is known to affect refinery hazards and emissions, and 

converted HEFA refineries would process a very different type of oil feedstock.  The carbon 
intensity—emissions per barrel processed—of refining could increase because processing high- 
oxygen plant oils and animal fats would consume more hydrogen, and the steam reformers that 
refiners plan to repurpose emit some ten tons of CO2 per ton of hydrogen produced.  Explosion 
and fire risks could increase because byproducts of refining the new feeds pose new equipment 
damage hazards, and the extra hydrogen reacted with HEFA feeds would increase the frequency 
and magnitude of dangerous runaway reactions in high-pressure HEFA reactors.  Episodic air 
pollution incidents could recur more frequently because refiners would partially mitigate the 
impacts of those hazards by rapid depressurization of HEFA reactor contents to refinery flares, 
resulting in acute air pollutant exposures locally.  Chapter 3 assesses these potential impacts.  

i.4.3 Potential impacts on climate protection pathways 
A climate pathway is a road map for an array of decarbonization technologies and measures 

to be deployed over time.  California has developed a range of potential pathways to achieve its 
climate goals—all of which rely on replacing most uses of petroleum with zero-emission battery-
electric vehicles and fuel cell-electric vehicles (FCEVs) energized by renewable electricity.  
Proposed and potential HEFA biofuels growth could exceed this range of state pathways or 
interfere with them in several ways that raise serious questions for our future climate.   

HEFA biofuels could further expand as refiners repurpose assets idled by the replacement of 
gasoline with electric vehicles.  This could exceed HEFA caps and total liquid fuels volumes in 
the state climate pathways.  Hydrogen committed to HEFA growth would not be available for 
FCEVs and grid-balancing energy storage, potentially slowing zero-emission fuels growth.  
High-carbon hydrogen repurposed for HEFA refining, which could not pivot to zero-emission 
FCEV fueling or energy storage, could lock in HEFA biofuels instead of supporting transitions 
to cleaner fuels.  These critical-path climate factors are assessed in Chapter 4.   
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i.4.4 Alternatives, opportunities and choices  

Zero emission hydrogen alternative 
Renewable-powered electrolysis of water produces zero-emission hydrogen that could 

replace existing high-carbon hydrogen production during refinery maintenance shutdowns and 
HEFA conversions.  Indeed, a “Hydrogen Roadmap” in state climate pathways envisions 
converting all refineries to renewable hydrogen.  This measure could cut emissions, support the 
growth of FCEVs and grid-balancing energy needed to further expand renewable electricity and 
zero-emission fuels, and reduce local transition impacts when refineries decommission.  

Window of opportunity 
A crucial window of opportunity to break out of carbon lock-in has opened with the 

beginning of California petroleum asset stranding in 2020 and could close if refiner plans to 
repurpose those assets re-entrench liquid combustion fuels.  The opening of this time-sensitive 
window underscores the urgency of early deployment for FCEV, energy storage, and zero-
emission fuels which renewable-powered electrolysis could support.  

Potential synergies with HEFA biofuels cap 
Coupling this measure with a HEFA biofuels cap has the potential to enhance its benefits for 

FCEV and cleaner fuels deployment by limiting the potential for electrolysis hydrogen to instead 
be committed to HEFA refining during the crucial early deployment period, and has the potential 
to reduce HEFA refining hazard, episodic air pollution and environmental justice impacts.  

i.4.5 A refinery project disclosure question  
Readers should note that P662 and MPC11 excluded flares and hydrogen production which 

would be included in their proposed HEFA projects from emission reviews they assert in support 
of their air permit applications.  To date neither refiner has disclosed whether or not its publicly 
asserted project emission estimate excludes any flare or hydrogen production plant emissions.  
However, as shown in Chapter 3, excluding flare emissions, hydrogen production emissions, or 
both could underestimate project emission impacts significantly.  

i.5 The scope and focus of this report  

This report addresses the questions and concerns introduced above.  Its scope is limited to 
potential fuel chain and energy system impacts of HEFA technology crude-to-biofuel conversion 
projects.  It focuses on the California setting and, within this setting, the Phillips 66 Co. (P66) 
Rodeo and Marathon Petroleum Corp. (MPC) Martinez projects.   Details of the data and 
methods supporting original estimates herein are given in a Supporting Material Appendix.1  
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1. OVERVIEW OF HEFA BIOFUEL TECHNOLOGY  

All of the full-scale conversions from petroleum refining to biofuel refining proposed or 
being built in California now seek to use the same type of technology for converting biomass 
feedstock into fuels: hydrotreating esters and fatty acids (HEFA).2 3 4 6  “Hydrotreating” signifies 
a hydro-conversion process: the HEFA process reacts biomass with hydrogen over a catalyst at 
high temperatures and pressures to form hydrocarbons and water.  “Esters and fatty acids” are 
the type of biomass this hydro-conversion can process: triacylglycerols (TAGs) and the fatty 
acids derived from TAGs.  HEFA feedstock is biomass from the TAGs and fatty acids in plant 
oils, animal fats, fish oils, used cooking oils, or combinations of these biomass lipids.  

This chapter addresses how HEFA biofuel technology functions, which is helpful to 
assessing its potential impacts in the succeeding chapters, and explores why former and current 
crude oil refiners choose this technology instead of another available fuels production option.  

1.1 HEFA process chemistry 

Hydrocarbons formed in this process reflect the length of carbon chains in its feed.  Carbon 
chain lengths of the fatty acids in the TAGs vary by feed source, but in oil crop and livestock fat 
feeds are predominantly in the range of 14–18 carbons (C14–C18) with the vast majority in the 
C16–C18 range.1  Diesel is predominantly a C15–C18 fuel; Jet fuel C8–C16.  The fuels HEFA 
can produce in relevant quantity are thus diesel and jet fuels, with more diesel produced unless 
more intensive hydrocracking is chosen intentionally to target jet fuel production.    

HEFA process reaction chemistry is complex, and in practice involves hard-to-control 
process conditions and unwanted side-reactions, but its intended reactions proceed roughly in 
sequence to convert TAGs into distillate and jet fuel hydrocarbons.12 13 14 15 16 17 18 19 20 21 22  
Molecular sites of these reactions in the first step of HEFA processing, hydrodeoxygenation 
(HDO), are illustrated in Diagram 1 below.  
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Fatty acids are “saturated” by bonding hydrogen to their carbon atoms.  See (a) in Diagram.  
This tends to start first.  Then, the fatty acids are broken free from the three-carbon “propane 
knuckle” of the TAG (Diagram 1, left) by breaking its bonds to them via hydrogen insertion.  
(Depropanation; see (b) in Diagram 1.)  Still more hydrogen bonds with the oxygen atoms (c), to 
form water (H2O), which is removed from the hydrocarbon process stream.  These reactions 
yield water, propane, some unwanted but unavoidable byproducts (not shown in the diagram for 
simplicity), and the desired HDO reaction products—hydrocarbons which can be made into 
diesel and jet fuel.  

But those hydrocarbons are not yet diesel or jet fuel.  Their long, straight chains of saturated 
carbon make them too waxy.  Fueling trucks or jets with wax is risky, and prohibited by fuel 
specifications.  To de-wax them, those straight-chain hydrocarbons are turned into their 
branched-chain isomers.  

Imagine that the second-to-last carbon on the right of the top carbon chain in Diagram 1 
takes both hydrogens bonded to it, and moves to in between the carbon immediately to its left 
and one of the hydrogens that carbon already is bonded to.  Now imagine the carbon at the end of 
the chain moves over to where the second-to-last carbon used to be, and thus stays attached to 
the carbon chain.  That makes the straight chain into its branched isomer.  It is isomerization.  

Isomerization of long-chain hydrocarbons in the jet–diesel range is the last major HEFA 
process reaction step.  Again, the reaction chemistry is complex, involves hard-to-control process 
conditions and unwanted side reactions at elevated temperatures and pressures, and uses a lot of 
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hydrogen.  But these isomerization reactions, process conditions, and catalysts are markedly 
different from those of HDO.9 14–17 19 20   And these reactions, process conditions, catalysts and 
hydrogen requirements also depend upon whether isomerization is coupled with intentional 
hydrocracking to target jet instead of diesel fuel production.1  Thus this last major set of HEFA 
process reactions has, so far, required a separate second step in HEFA refinery configurations.  
For example, MPC proposes to isomerize the hydrocarbons from its HDO reactors in a separate 
second-stage hydrocracking unit to be repurposed from its shuttered Martinez crude refinery.3  

HEFA isomerization requires very substantial hydrogen inputs, and can recycle most of that 
hydrogen when targeting diesel production, but consumes much more hydrogen for intentional 
hydrocracking to boost jet fuel production, adding significantly to the already-huge hydrogen 
requirements for its HDO reaction step.1   

The role and impact of heat and pressure in the HEFA process 
Hydro-conversion reactions proceed at high temperatures and extremely high pressures.  

Reactors feeding gas oils and distillates of similar densities to HEFA reactor feeds run at 575–
700 ºF and 600–2,000 pounds per square inch (psi) for hydrotreating and at 575–780 ºF and 600–
2,800 psi for hydrocracking.16  That is during normal operation.  The reactions are exothermic: 
they generate heat in the reactor on top of the heat its furnaces send into it.  Extraordinary steps 
to handle the severe process conditions become routine in hydro-conversion.  Hydrogen injection 
and recycle capacities are oversized to quench and attempt to control reactor heat-and-pressure 
rise.16 22  When that fails, which happens frequently as shown in a following chapter, the reactors 
depressurize, dumping their contents to emergency flares.  That is during petroleum refining. 

Hydro-conversion reaction temperatures increase in proportion to hydrogen consumption,21  
and HDO reactions can consume more hydrogen, so parts of HEFA hydro-conversion trains can 
run hotter than those of petroleum refineries, form more extreme “hot spots,” or both.  Indeed, 
HEFA reactors must be designed to depressurize rapidly.22  Yet as of this writing, no details of 
design potential HEFA project temperature and pressure ranges have been reported publicly.    

1.2 Available option of repurposing hydrogen equipment drives choice of HEFA 

Refiners could choose better new biofuel technology 
Other proven technologies promise more flexibility at lower feedstock costs.  For example, 

Fischer-Tropsch synthesis condenses a gasified mixture of carbon monoxide and hydrogen to 
form hydrocarbons and water, and can produce biogas, gasoline, jet fuel, or diesel biofuels.23  
Cellulosic biomass residues can be gasified for Fischer-Tropsch synthesis.24  This alternative 
promises lower cost feedstock than HEFA technology and the flexibility of a wider range of 
future biofuel sales, along with the same ability to tap “renewable” fuel subsidies as HEFA 
technology.  Refiners choose HEFA technology for a different reason.   
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Refiners can repurpose existing crude refining equipment for HEFA processing 
Hydro-conversion reactors and hydrogen plants which were originally designed, built, and 

used for petroleum hydrocracking and hydrotreating could be repurposed and used for the new 
and different HEFA feedstocks and process reactions.  This is in fact what the crude-to-biofuel 
refinery conversion projects propose to do in California.2 3 5 6   

In the largest HEFA project to be proposed or built, P66 proposes to repurpose its 69,000 
barrel/day hydrocracking capacity at units 240 and 246 combined, its 16,740 b/d Unit 248 
hydrotreater, and its 35,000 b/d Unit 250 hydrotreater for 100% HEFA processing at Rodeo.2 25  
In the second largest project,  MPC proposes to repurpose its 40,000 b/d No.2 HDS hydrotreater, 
70,000 b/d No. 3 HDS hydrotreater, 37,000 b/d 1st Stage hydrocracker, and its 37,000 b/d 2nd 
Stage hydrocracker for 100% HEFA processing at Martinez.3 26   

For hydrogen production to feed the hydro-conversion processing P66 proposes to repurpose 
28.5 million standard cubic feet (SCF) per day of existing hydrogen capacity from its Unit 110 
and 120 million SCF/d of hydrogen capacity from the Air Liquide Unit 210 at the same P66 
Rodeo refinery.2 25 27  MPC proposes to repurpose its 89 million SCF/d No. 1 Hydrogen Plant 
along with the 35 million SCF/d Air Products Hydrogen Plant No. 2 at the now-shuttered MPC 
Martinez refinery.3 4 11 26  

By converting crude refineries to HEFA biofuel refiners protect otherwise stranded assets 
Motivations to protect otherwise stranded refining assets are especially urgent in the two 

largest crude-to-biofuel refining conversions proposed to date.  Uniquely designed and permitted 
to rely on a landlocked and fast-dwindling crude source already below its capacity, the P66 San 
Francisco Refinery has begun to shutter its front end in San Luis Obispo County, which makes 
its unheated pipeline unable to dilute and send viscous San Joaquin Valley crude to Rodeo.28 
This threatens the viability of its Rodeo refining assets—as the company itself has warned.29  
The MPC Martinez refinery was shut down permanently in a refining assets consolidation, 
possibly accelerated by COVID-19, though the pandemic closed no other California refinery.30   

The logistics of investment in new and repurposed HEFA refineries as a refining asset 
protection mechanism leads refiners to repurpose a refining technology that demands hydrogen, 
then repurpose refinery hydrogen plants that supply hydrogen, then involve other companies in a 
related sector—such as Air Liquide and Air products—that own otherwise stranded hydrogen 
assets the refiners propose to repurpose as well.   

Refiners also seek substantial public investments in their switch to HEFA biofuels.  
Tepperman (2020)31 reports that these subsidies include federal “Blenders Tax” credits, federal 
“Renewable Identification Number” credits, and state “Low Carbon Fuel Standard” credits that 
one investment advisor estimated can total $3.32 per gallon of HEFA diesel sold in California.  
Krauss (2020)32 put that total even higher at $4.00 per gallon.  Still more public money could be 
directed to HEFA jet fuel, depending on the fate of currently proposed federal legislation.33   
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2. UPSTREAM — IMPACT OF FEEDSTOCK CHOICES 

The types, amounts, and characteristics of energy feedstocks have repercussions across the 
energy system and environment.  Choosing HEFA technology would lock into place a particular 
subset of the biomass carbon on our planet for use in energy production.  It would further create 
a need for continued and potentially additional hydrogen use.  This chapter evaluates the 
environmental impacts of feedstock acquisition and feedstock choices in HEFA production.  

2.1 Proposed feedstock use by the Phillips 66, Marathon, and other California projects 

2.1.1 Biomass volume 
The proposed conversions at P66 and MPC, and attendant use of HEFA feedstocks, are very 

large in scale.  P66 boasts that its Rodeo biorefinery would be the largest in the world.10  The 
feedstock capacity of its HEFA biorefinery proposed in Rodeo, CA reported by P66 is 80,000 
barrels per day (b/d).2  With a feedstock capacity of 48,000 b/d, the MPC Martinez, CA project 
could then be the second largest HEFA refinery to be proposed or built worldwide.3  The World 
Energy subsidiary, AltAir, expansion in Paramount, CA, which also plans to fully convert a 
petroleum refinery, would add 21,500 b/d of new HEFA feedstock capacity.5  And Global Clean 
Energy Holdings, Inc. plans to convert its petroleum refinery in Bakersfield, CA into a HEFA 
refinery6 with at least 15,000 b/d of new capacity.  Altogether that totals 164,500 b/d of new 
HEFA feedstock capacity statewide.  

The aggregate proposed new California feedstock demand is some 61–132 times the annual 
feedstock demand for HEFA refining in California from 2016–2019.34  But at the same time, the 
proposed new California biofuel feed demand is only ten percent of California refinery demand 
for crude oil in 2019,35 the year before COVID-19 forced temporary refining rate cuts.36  This 
raises a potential for the new HEFA feed demand from crude-to-biofuel refinery conversions 
proposed here today to be only the beginning of an exponentially increasing trend.    
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2.1.2 Biomass type 

HEFA technology, proposed at all of the California refineries currently proposing 
conversion to biofuel production, uses as feedstock triacylglycerols (TAGs) and fatty acids 
derived from TAGs (Chapter 1).  Primary sources of these biomass lipids in concentrations and 
amounts necessary for HEFA processing are limited to oil crop plants, livestock fats, and fish 
oils.  Existing U.S. biofuels production has tapped soybean oil, distillers corn oil, canola oil, 
cottonseed oil, beef tallow, pork lard and grease, poultry fats, fish oils from an unreported and 
likely wide range of species, and used cooking oil—lipids that could be recovered from uses of 
these primary sources, also known as “yellow grease.”37 38 39   

2.1.3 Other uses for this type of biomass 

Importantly, people already use these oils and fats for many other needs, and they are traded 
globally.  Beside our primary use of this type of biomass to feed ourselves directly, we use it to 
feed livestock in our food system, to feed our pets, and to make soap, wax, lubricants, plastics, 
cosmetic products, and pharmaceutical products.40   

2.2 Indirect impacts of feedstock choices 

2.2.1 Land use and food system impacts 
Growing HEFA biofuel feedstock demand is likely to increase food system prices.  Market 

data show that investors in soybean and tallow futures have bet on this assumption.41 42 43  This 
pattern of radically increasing feedstock consumption and the inevitable attendant commodity 
price increases threatens significant environmental and human consequences, some of which are 
already emerging even with more modestly increased feedstock consumption at present.  

As early as 2008, Searchinger et al.44 showed that instead of cutting carbon emissions, 
increased use of biofuel feedstocks and the attendant crop price increases could expand crop land 
into grasslands and forests, reverse those natural carbon sinks, and cause food-sourced biofuels 
to emit more carbon than the petroleum fuels they replace.  The mechanism for this would be 
global land use change linked to prices of commodities tapped for both food and fuel.44   

Refiners say they will not use palm oil, however, that alone does not solve the problem.  
Sanders et al. (2012)45 showed that multi-nation demand and price dynamics had linked soy oil, 
palm oil, food, and biofuel feedstock together as factors in the deforestation of Southeast Asia 
for palm oil.  Santeramo (2017)46 showed that such demand-driven changes in prices act across 
the oil crop and animal fat feedstocks for HEFA biofuels in Europe and the U.S.  Searle (2017)47 
showed rapeseed (canola) and soy biofuels demand was driving palm oil expansion; palm oil 
imports increase for other uses of those oils displaced by biofuels demand.   

Additionally, The Union of Concerned Scientists (2015),48 Lenfert et al. (2017),49 and 
Nepstad and Shimada (2018)50 linked soybean oil prices to deforestation for soybean plantations 
in the Brazilian Amazon and Pantanal.  By 2017, some soy and palm oil biofuels were found to 
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emit more carbon than the petroleum fuels they are meant to replace.47 51  By 2019 the 
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) 
warned large industrial biofuel feedstock plantations threaten global biodiversity.52  By 2021 the 
Intergovernmental Panel on Climate Change joined the IPBES in this warning.53  At high yields 
and prices, up to 79 million acres could shift to energy crops by 2030 in the U.S. alone.40  And 
once a biofuel feedstock also used for food is locked in place, the human impacts of limiting land 
conversion could potentially involve stark social injustices, notably food insecurity and hunger.44     

Work by many others who are not cited here contributed to better understanding the problem 
of our growing fuel chain-food chain interaction.  Potential biodiversity loss, such as pollinator 
population declines, further risks our ability to grow food efficiently.  Climate heating threatens 
more frequent crop losses.  The exact tipping point, when pushing these limits too hard might 
turn the natural carbon sinks that biofuels depend upon for climate benefit into global carbon 
sources, remains unknown.  

2.1.2 Impact on climate solutions 
Technological, economic, and environmental constraints across the arrays of proven 

technologies and measures to be deployed for climate stabilization limit biofuels to a targeted 
role in sectors for which zero-emission fuels are not yet available.53 54 55 56 57 58 59 60 61  And these 
technologies and measures require place-based deployment actions understood in a larger global 
context—actions that must be planned, implemented, and enforced by the political jurisdictions 
in each geography, but whose effect must be measured on a worldwide scale.  California policy 
makers acted on this fact by expressly defining an in-state emission reduction which results in an 
emission increase elsewhere as inconsistent with climate protection.62  

Tapping a biomass resource for biofuel feedstock can only be part of our state or national 
climate solution if it does not lead to countervailing climate costs elsewhere that wipe out or 
overtake any purported benefits.  Thus, if California takes biomass from another state or nation 
which that other state or nation needs to cut emissions there, it will violate its own climate 
policy, and more crucially, burning that biofuel will not cut carbon emissions.  Moreover, our 
climate policy should not come at the cost of severe human and environmental harms that defeat 
the protective purpose of climate policy.    

Use of biofuels as part of climate policy is thus limited by countervailing climate and other 
impacts.  Experts that the state has commissioned for analysis of the technology and economics 
of paths to climate stabilization suggest that state biofuel use should be limited to the per capita 
share of sustainable U.S. production of biofuel feedstock.54 55  Per capita share is a valid 
benchmark, and is used herein, but it is not necessarily a basis for just, equitable, or effective 
policy.  Per capita, California has riches, agriculture capacity, solar energy potential, and mild 
winters that populations in poorer, more arid, or more polar and colder places may lack.  
Accordingly, the per capita benchmark applied in Table 1 below should be interpreted as a 
conservative (high) estimate of sustainable feedstock for California HEFA refineries.   
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Table 1. U.S. and California lipid supplies v. potential new lipid feedstock demand from  
               crude-to-biofuel refinery conversions now planned in California. 
                  MM t/y: million metric tons/year 
Lipids  U.S.  CA per capita d CA produced e 

supply  (MM t/y) (%)  (MM t/y) (MM t/y) 
Biofuels a 4.00 100 %  0.48 0.30 
All uses 20.64 100 %  2.48 1.55 
 Soybean oil b 10.69 52 %    
 Livestock fats a 4.95 24 %    
 Corn oil b 2.61 13 %    
 Waste oil a 1.40 7 %    
 Canola oil b 0.76 4 %    
 Cottonseed b 0.23 1 %    
Lipids Demand for four 
proposed CA refineries  Percentage of U.S. and California supplies for all uses 
 (MM t/y) c  U.S. total  CA per capita CA produced 
 8.91  43 %  359 % 575 % 

a. US-produced supply of feedstocks for hydro-processing esters and fatty acids (HEFA) in 2030, estimated in the 
U.S. Department of Energy Billion-Ton Update (2011).40  Includes total roadside/farm gate yields estimates in the 
contiguous U.S. for biofuel feedstock consumption, and for all uses of animal fats and waste oil (used cooking oil).  
b. U.S. farm yield for all uses of lipids used in part for biofuels during Oct 2016–Sep 2020 from U.S. Department of 
Agriculture Oil Crops Data: Yearbook Tables; tables 5, 20, 26 and 33.38  See also Karras (2021a).63 
c. From proposed Rodeo,2 Martinez,3 Paramount5 and Bakersfield6 capacity at a feed specific gravity of 0.914.  
d. California per capita share of U.S. totals based on 12 percent of the U.S. population. 
e. Calif. produced lipids, after Billion-Ton Update by Mahone et al.,55 with lipids for all uses scaled proportionately.    

2.3 Effect of supply limitations on feedstock acquisition impacts  

Feeding the proposed new California HEFA refining capacity could take more than 350% of 
its per capita share from total U.S. farm yield for all uses of oil crop and livestock fat lipids that 
have been tapped for biofuels in much smaller amounts until now. See Table 1.  The 80,000 b/d 
(~4.24 MM t/y) P66 Rodeo project2 alone could exceed this share by ~71%.  At 128,000 b/d 
(~6.79 MM t/y) combined, the P662 and Marathon3 projects together could exceed it by ~174%.    

2.3.1 Supply effect on climate solutions 
Emission shifting would be the first and most likely impact from this excess taking of a 

limited resource.  The excess used here could not be used elsewhere, and use of the remaining 
farmed lipids elsewhere almost certainly would prioritize food.  Reduced capacity to develop and 
use this biofuel for replacing petroleum diesel outside the state would shift future emissions.  

2.3.2 Supply effect on land use and food systems 
Displacement of lipid food resources at this scale would also risk cascading impacts.  These 

food price, food security, and land conversion impacts fuel deforestation and natural carbon sink 
destruction in the Global South, and appear to have made some HEFA biofuels more carbon-
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intensive than petroleum due to indirect land use impacts that diminish the carbon storage 
capacity of lands converted to biofuel plantations, as described above.41–53   

The severity of these risks to food security, biodiversity, and climate sinks appears uncertain 
for some of the same reasons that make it dangerous.  Both the human factors that drove land use 
impacts observed in the past41–53 and the ecological resilience that constrained their severity in 
the past may not always scale in a linear or predictable fashion, and there is no precedent for the 
volume of lipid resource displacement for energy now contemplated.    

In contrast, the causal trigger for any or all of these potential impacts would be a known, 
measurable volume of potential lipid biomass feedstock demand.  Importantly, this volume-
driven effect does not implicate the Low Carbon Fuel Standard and can only be addressed 
effectively by separate policy or investment actions.  

2.3.3 Supply effect on HEFA feedstock choices 
Both Marathon and P66 have indicated informally that their preferred feedstocks are used 

cooking oil “waste” and domestic livestock fats rather than soy and other food crop oils.  It is 
clear, however, that supplies of these feedstocks are entirely insufficient to meet anticipated 
demand if the two conversions (and the others planned in California) move forward.  Table 1 
reveals the fallacy of assuming that used “waste” cooking oil or domestic livestock fats could 
feed the repurposed HEFA refineries, showing that supplies would be inadequate even in an 
extreme hypothetical scenario wherein biofuel displaces all other uses of these lipids.  

As discussed below, these HEFA feedstock availability limitations have fuel chain 
repercussions for the other critical HEFA process input—hydrogen.  

2.4 Impact of biomass feedstock choices on hydrogen inputs 

2.4.1 All HEFA feedstocks require substantial hydrogen inputs to convert the 
triacylglycerols and fatty acids in the lipid feedstock into HEFA biofuels 

Hydrogen (H2) is the most abundant element in diesel and jet fuel hydrocarbons, and all of 
the lipid feedstocks that HEFA refiners could process need substantial refinery hydrogen inputs.  
In HEFA refining hydrogen bonds with carbon in lipid feeds to saturate them, to break the fatty 
acids and propane “knuckle” of those triacylglycerols apart, and—in unavoidable side-reactions 
or intentionally to make more jet fuel—to break longer carbon chains into shorter carbon chains.  
(Chapter 1.)  Hydrogen added for those purposes stays in the hydrocarbons made into fuels; it is 
a true HEFA biofuel feedstock.    

Hydrogen also bonds with oxygen in the lipids to remove that oxygen from the hydrocarbon 
fuels as water. Id.  Forming the water (H2O) takes two hydrogens per oxygen, and the lipids in 
HEFA feedstocks have consistently high oxygen content, ranging from 10.8–11.5 weight 
percent,1 so this deoxygenation consumes vast amounts of hydrogen.  Further, hydrogen is 
injected in large amounts to support isomerization reactions that turn straight-chain hydrocarbons 
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into branched-chain hydrocarbons. (Chapter 1.)  And more hydrogen is injected to quench and 
control severe processing conditions under which all of these hydro-conversion reactions 
proceed. Id.  

2.4.2 Some HEFA feedstocks need more hydrogen for HEFA processing than others 
All types of HEFA feeds consume hydrogen in all the ways described above.  However, how 

much is consumed in the first reaction—saturation—depends on the number of carbon double 
bonds in the fatty acids of the specific lipid feed source.  See Diagram 1, Chapter 1.  That matters 
because fatty acids in one specific HEFA lipids feed can have more carbon double bonds than 
fatty acids in another.  Charts 1-A through 1–F below illustrate these differences in the fatty acid 
profiles of different HEFA feeds.  The heights of the columns in these charts show the 
percentages of fatty acids in each feed that have various numbers of carbon double bonds.  

In soybean oil, which accounts for the majority of U.S. oil crops yield shown in Table 1, 
most of the fatty acids have 2–3 carbon double bonds (Chart 1-A).  In contrast, most of the fatty 
acids in livestock fats have 0–1 carbon double bonds (Chart 1-B).  And in contrast to the plant oil 
and livestock fat profiles, which are essentially empty on the right side of charts 1-A and 1-B, a 
significant portion of the fatty acids in fish oils have 4–6 carbon double bonds (Chart 1-C).   

Thus, HEFA processing requires more hydrogen to saturate the carbon double bonds in soy 
oil than those in livestock fats, and even more hydrogen to saturate those in fish oils.  Such 
single-feed contracts are plausible, but feedstock acquisition logistics for the HEFA biofuels 
expansion—especially in light of the supply problem shown in Table 1—suggest refiners will 
process blends, and likely will process yield-weighted blends.  Charts 1-D and 1-F show that 
such blends would dampen but still reflect these differences between specific plant oils, livestock 
fats, and fish oils.  Finally, Chart 1-E illustrates the notoriously variable quality of used cooking 
oil (UCO), and Chart 1-F illustrates how the impact of UCO variability could be small compared 
with the differences among other feeds, since UCO could be only a small portion of the blend, as 
shown in Table 1.    

2.4.3 Refining HEFA feedstocks demands more hydrogen than refining crude oil 
Table 2, on the next page following the charts below, shows total hydrogen demand per 

barrel of feedstock, for processing different HEFA feeds, and for targeting different HEFA fuels.   

Hydrogen demand for saturation of carbon double bonds ranges across the biomass feeds 
shown in Table 2 from 186–624 standard cubic feet of H2 per barrel of biomass feed (SCF/b), 
and is the largest feedstock-driven cause of HEFA H2 demand variability.  For comparison, total 
on-purpose hydrogen production for U.S. refining of petroleum crude from 2006–2008, before 
lighter shale oil flooded refineries, averaged 273 SCF/b.1 64  This 438 (624-186) SCF/b saturation 
range alone exceeds 273 SCF/b.  The extra H2 demand for HEFA feeds with more carbon double 
bonds is one repercussion of the livestock fat and waste oil supply limits revealed in Table 1.   
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1. HEFA feed fatty acid profiles by number of carbon double bonds. 
Carbon double bonds require more hydrogen in HEFA processing.  A–C. Plant oil, animal fat and fish oil profiles.  
D. Comparison of weighted averages for plant oils (US farm yield-wtd. 70/20/7/3 soy/corn/canola/cottonseed blend), 
livestock fats (40/30/30 tallow/lard/poultry blend) and fish oils (equal shares for species in Chart 1C). E. UCO: used 
cooking oil, a highly variable feed. F. US yield-weighted blends are 0/85/10/5 and 25/60/10/5 fish/plant/livestock/UCO 
oils. Profiles are median values based on wt.% of linoleic acid. See Table A1 for data and sources.1  



Changing Hydrocarbons Midstream 

 18 

Table 2. Hydrogen demand for processing different HEFA biomass carbon feeds. 
  Standard cubic feet of hydrogen per barrel of biomass feed (SCF/b) 

  Hydrodeoxygenation reactions  Total with isomerization / cracking 

Biomass carbon feed Saturation a Others b,c  Diesel target Jet fuel target d 
Plant oils      
 Soybean oil 479 1,790  2,270 3,070 
 Plant oils blend e 466 1,790  2,260 3,060 
Livestock fats      
 Tallow 186 1,720  1,910 2,690 
 Livestock fats blend e 229 1,720  1,950 2,740 
Fish oils      
 Menhaden 602 1,880  2,480 3,290 
 Fish oils blend e 624 1,840  2,460 3,270 
US yield-weighted blends e      
 Blend without fish oil 438 1,780  2,220 3,020 
 Blend with 25% fish oil 478 1,790  2,270 3,070 

a. Carbon double bond saturation as illustrated in Diagram 1 (a).  b, c. Depropanation and deoxygenation as 
illustrated in Diagram 1 (b), (c), and losses to unwanted (diesel target) cracking, off-gassing and solubilization in 
liquids.  d. Jet fuel total also includes H2 consumed by intentional cracking along with isomerization.  e. Blends as 
shown in charts 1-D and 1-F.  Data from Tables A1and Appendix at A2.1  Figures may not add due to rounding.  

Moreover, although saturation reaction hydrogen alone can exceed crude refining hydrogen, 
total hydrogen consumption in HEFA feedstock processing is larger still, as shown in Table 2.   

Other hydrodeoxygenation reactions—depropanation and deoxygenation—account for most 
of the total hydrogen demand in HEFA processing.  The variability in “other” hydrogen demand 
mainly reflects unavoidable hydrogen losses noted in Table 2, which rise with hydro-conversion 
intensity.  Targeting maximum jet fuel rather than diesel production boosts total HEFA hydrogen 
demand by approximately 800 SCF/b.1 9 65   This is primarily a product slate rather than feed-
driven effect: maximizing jet fuel yield from the HDO reaction hydrocarbons output consumes 
much more hydrogen for intentional hydrocracking, which is avoided in the isomerization of a 
HEFA product slate targeting diesel.    

Total hydrogen demand to process the likely range of yield-weighted biomass blends at the 
scale of planned HEFA expansion could thus range from 2,220–3,070 SCF/b, fully 8–11 times 
that of the average U.S. petroleum refinery (273 SCF/b).1 64  This has significant implications for 
climate and community impacts of HEFA refining given the carbon-intensive and hazardous 
ways that refiners already make and use hydrogen now. 
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3. MIDSTREAM — HEFA PROCESS ENVIRONMENTAL IMPACTS 

This chapter assesses refinery carbon emissions, refinery explosion and fire hazards, and air 
pollution impacts from refinery flares in HEFA processing.  As shown in Chapter 2, turning a 
petroleum refinery into a HEFA refinery increases its hydrogen input intensity.  This increased 
hydrogen intensity is particularly problematic given that the proposed conversions are all based 
on plans to re-purpose existing fossil fuel hydrogen production and hydro-conversion processes 
(Chapter 1).  Current refinery hydrogen production that refiners propose to re-purpose uses the 
extraordinarily carbon intense “steam reforming” technology.  Additionally, refinery explosion, 
fire, and flare emission hazards associated with processing in hydro-conversion units which 
refiners propose to re-purpose intensify at the increased hydrogen feed rates HEFA processing 
requires.  P66 proposes to repurpose 148.5 million standard cubic feet per day (MMSCFD) of 
existing steam reforming hydrogen production capacity and 120,740 barrels per day (b/d) of 
existing hydro-conversion capacity for its proposed HEFA refinery in Rodeo. Id.  MPC proposes 
to repurpose 124 MMSCFD of steam reforming capacity and 147,000 b/d of hydro-conversion 
capacity for its proposed HEFA refinery in Martinez. Id.   

3.1 Carbon impact of steam reforming in the HEFA process 

The hydrogen intensity of HEFA processing makes emissions from supplying the hydrogen 
all the more important, and as noted, refiners propose to repurpose carbon-intensive steam 
reforming.  This could boost HEFA refinery carbon emissions dramatically.    

Steam reforming makes hydrogen by stripping it from hydrocarbons, and the carbon left 
over from that forms carbon dioxide (CO2) that emits as a co-product.  See Diagram 2.  It is often 
called methane reforming, but refiners feed it other refining byproduct hydrocarbons along with 
purchased natural gas, and even more CO2 forms from the other feeds.  The difference illustrated 
in Diagram 2 comes out to 16.7 grams of CO2 per SCF of H2 produced from propane versus 13.9 
grams CO2/SCF H2 produced from methane.  Fossil fuel combustion adds more CO2.   
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Heating the water and feed to make the mixture of superheated steam and hydrocarbons that 
react at 1,300–1,900 ºF, and making the additional steam and power that drive its pumps and 
pressure, make steam reforming energy intensive.  Natural gas and refinery process off gas burn 
for that energy.  Combustion energy intensity, based on design capacities verified and permitted 
by local air officials, ranges across 11 hydrogen plants that serve or served Bay Area refineries, 
from 0.142–0.277 million joules (MJ) per SCF H2 produced, with a median of 0.202 MJ/SCF 
across the 11 plants.1  At the median, ~10 gCO2/SCF H2 produced emits from burning methane.  
That, plus the 13.9 g/SCF H2 from methane feed, could emit 23.9 g/SCF.  This median energy 
intensity (EI) for methane feed is one of the potential plant factors shown in Table 3 below.  

Hydrogen plant factors are shown in Table 3 for two feeds—methane, and a 77%/23% 
methane/propane mix—and for two combustion energy intensities, a Site EI and the median EI 
from Bay Area data discussed above.  The mixed feed reflects propane by-production in HEFA 
process reactions and the likelihood that this and other byproduct gases would be used as feed, 
fuel, or both.  Site EI should be more representative of actual P66 and MPC plant factors, but 
details of how they will repurpose those plants have not yet been disclosed.  Median EI provides 
a reference point for P66 and MPC plant factors, and is applied to the other projects in the 
statewide total at the bottom of the table.  

Table 3 shows how high-carbon hydrogen technology and high hydrogen demand for hydro-
conversion of HEFA feeds (Chapter 2) combine to drive the carbon intensity of HEFA refining.  
At the likely hydrogen feed mix and biomass feed blend lower bound targeting diesel production, 
HEFA hydrogen plants could emit 55.3–57.9 kilograms of CO2 per barrel of biomass feed.  And 
in those conditions at the upper bound, targeting jet fuel, they could emit 76.4–80.1 kg/b.   
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Table 3. CO2 emissions from hydrogen production proposed for HEFA processing by     
               full scale crude-to-biofuel refinery conversions planned in California.  
g: gram (CO2)    SCF: standard cubic foot (H2)    b: barrel (biomass feed)    Mt: million metric tons 

 Plant factora Conversion demand (SCF/b)b Carbon intensity Mass emissionc 

 (g/SCF) Lower bound  Upper bound (kg/b) (Mt/y) 
P66 Rodeo      
 Mixed feed d      
  Site EI a 26.1 2,220 3,070 57.9 – 80.1 1.69 – 2.34 
  Median EI a 24.9 2,220 3,070 55.3 – 76.4 1.61 – 2.23 
 Methane d      
  Site EI a 25.0 2,220 3,070 55.5 – 76.7 1.62 – 2.24 
  Median EI a 23.9 2,220 3,070 53.1 – 73.4 1.55 – 2.14 
MPC Martinez      
 Mixed feed d      
  Site EI a 25.8 2,220 3,070 57.3 – 79.2 1.00 – 1.39 
  Median EI a 24.9 2,220 3,070 55.3 – 76.4 0.97 – 1.34 
 Methane d      
  Site EI a 24.7 2,220 3,070 54.8 – 75.8 0.96 – 1.33 
  Median EI a 23.9 2,220 3,070 53.1 – 73.4 0.93 – 1.29 
Total CA Plans: 
P66, MPC, AltAir 
and GCE 

     

 Mixed feed a, d 25.8 2,220 3,070 57.3 – 79.2 3.51 – 4.86 
 Methane a, d 24.6 2,220 3,070 54.6 – 75.5 3.35 – 4.63 

a. Plant factor energy intensity (EI) expressed as emission rate assuming 100% methane combustion fuel.  Site EI 
is from plant-specific, capacity-weighted data; median EI is from 11 SF Bay Area hydrogen plants that serve or 
served oil refineries. CA total assumes site EIs for P66 and MPC and median EI for AltAir and GCE.    
b. H2 demand/b biomass feed: lower bound for yield-weighted blend with 0% fish oil targeting maximum diesel 
production; upper bound for yield-weighted blend with 25% fish oil targeting maximum jet fuel production.  c. Mass 
emission at kg/b value in table and capacity of proposed projects, P66: 80,000 b/d; MPC: 48,000 b/d; Altair: 21,500 
b/d; GCE: 18,500 b/d.  d. Mixed feed is 77% methane and 23% propane, the approximate proportion of propane 
by-production from HEFA processing, and the likely disposition of propane, other process byproduct gases, or 
both; methane: 100% methane feed to the reforming and shift reactions.  See Appendix for details.1 

Total CO2 emissions from hydrogen plants feeding the currently proposed HEFA refining 
expansion proposed statewide could exceed 3.5 million tons per year—if the refiners only target 
diesel production.  See Table 3.  If they all target jet fuel, and increase hydrogen production to do 
so, those emissions could exceed 4.8 million tons annually. Id.  

It bears note that this upper bound estimate for targeting jet fuel appears to require increases 
in permitted hydrogen production at P66 and MPC.  Targeting jet fuel at full feed capacity may 
also require new hydrogen capacity a step beyond further expanding the 1998 vintage66 P66 Unit 
110 or the 1963 vintage67 MPC No. 1 Hydrogen Plant.  And if so, the newer plants could be less 
energy intensive.  The less aged methane reforming merchant plants in California, for example, 
have a reported median CO2 emission rate of 76.2 g/MJ H2.68  That is 23.3 g/SCF, close to, but 
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less than, the methane reforming median of 23.9 g/SCF in Table 3.  Conversely, the belief, based 
on available evidence until quite recently, that methane emissions from steam reformers do not 
add significantly to the climate-forcing impact of their huge CO2 emissions, might turn out to be 
wrong.  Recently reported aerial measurements of California refineries69 indicate that methane 
emissions from refinery hydrogen production have been underestimated dramatically.  Thus, the 
upper bound carbon intensity estimates in Table 3 might end up being too high or too low.  But 
questions raised by this uncertainty do not affect its lower bound estimates, and those reveal 
extreme-high carbon intensity.   

Total CO2 emissions from U.S. petroleum refineries averaged 41.8 kg per barrel crude feed 
from 2015–2017, the most recent period in which we found U.S. government-reported data for 
oil refinery CO2 emitted nationwide.1  At 55–80 kg per barrel biomass feed, the proposed HEFA 
hydrogen production alone exceeds that petroleum refining carbon intensity by 32–91 percent.   

Additional CO2 would emit from fuel combustion for energy to heat and pressure up HEFA 
hydro-conversion reactors, precondition and pump their feeds, and distill, then blend their 
hydrocarbon products.  Unverified potential to emit calculations provided by one refiner1 suggest 
that these factors could add ~21 kg/b to the 55–80 kg/b from HEFA steam reforming.  This ~76–
101 kg/b HEFA processing total would exceed the 41.8 kg/b carbon intensity of the average U.S. 
petroleum refinery by ~82–142 percent.  Repurposing refineries for HEFA biofuels production 
using steam reforming would thus increase the carbon intensity of hydrocarbon fuels processing.   

3.2 Local risks associated with HEFA processing 

HEFA processing entails air pollution, health, and safety risks to workers and the 
surrounding community.  One of these risks—the intensified catastrophic failure hazard 
engendered by the more intensive use of hydrogen for HEFA processing—renders HEFA 
refining in this respect more dangerous than crude processing.   

3.2.1 HEFA processing increases refinery explosion and fire risk 
After a catastrophic pipe failure ignited in the Richmond refinery sending 15,000 people to 

hospital emergency rooms, a feed change was found to be a causal factor in that disaster—and 
failures by Chevron and public safety officials to take hazards of that feed change seriously were 
found to be its root causes.70  The oil industry knew that introducing a new and different crude 
into an existing refinery can introduce new hazards.71  More than this, as it has long known, side 
effects of feed processing can cause hazardous conditions in the same types of hydro-conversion 
units it now proposes to repurpose for HEFA biomass feeds,71 and feedstock changes are among 
the most frequent causes of dangerous upsets in these hydro-conversion reactors.16     

But differences between the new biomass feedstock refiners now propose and crude oil are 
bigger than those among crudes which Chevron ignored the hazards of before the August 2012 
disaster in Richmond—and involve oxygen in the feed, rather than sulfur as in that disaster.70   
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Chevron Richmond Refinery, 6 Aug 2012.  Image: CSB 

This categorical difference between oxygen and sulfur, rather than a degree of difference in feed 
sulfur content, risks further “minimizing the accuracy, or even feasibility, of predictions based on 
historical data.”71  At 10.8–11.5 wt. %, HEFA feeds have very high oxygen content,1 while the 
petroleum crude fed to refinery processing has virtually none.  Carbonic acid forms from that 
oxygen in HEFA processing.  Carbonic acid corrosion is a known hazard in HEFA processing.22  
But this corrosion mechanism, and the specific locations it attacks in the refinery, differ from 
those of the sulfidic corrosion involved in the 2012 Richmond incident.  Six decades of industry 
experience with sulfidic corrosion71 cannot reliably guide—and could misguide—refiners that 
attempt to find, then fix, damage from this new hazard before it causes equipment failures.  

Worse, high-oxygen HEFA feedstock boosts hydrogen consumption in hydro-conversion 
reactors dramatically, as shown in Chapter 2.  That creates more heat in reactors already prone to 
overheating in petroleum refining.  Switching repurposed hydrocrackers and hydrotreaters to 
HEFA feeds would introduce this second new oxygen-related hazard.  

A specific feedback mechanism underlies this hazard.  The hydro-conversion reactions are 
exothermic: they generate heat.16 21 22  When they consume more hydrogen, they generate more 
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heat.21  Then they get hotter, and crack more of their feed, consuming even more hydrogen,16 21  
so “the hotter they get, the faster they get hot.”16  And the reactions proceed at extreme pressures 
of 600–2,800 pound-force per square inch,16 so the exponential temperature rise can happen fast.   

Refiners call these runaway reactions, temperature runaways, or “runaways” for short.  
Hydro-conversion runaways are remarkably dangerous.  They have melted holes in eight-inch-
thick, stainless steel walls of hydrocracker reactors16—and worse.  Consuming more hydrogen 
per barrel in the reactors, and thereby increasing reaction temperatures, HEFA feedstock 
processing can be expected to increase the frequency and magnitude of runaways.  

High temperature hydrogen attack or embrittlement of metals in refining equipment with the 
addition of so much more hydrogen to HEFA processing is a third known hazard.22  And given 
the short track record of HEFA processing, the potential for other, yet-to-manifest, hazards 
cannot be discounted.     

On top of all this, interdependence across the process system—such as the critical need for 
real-time balance between hydro-conversion units that feed hydrogen and hydrogen production 
units that make it—magnifies these hazards.  Upsets in one part of the system can escalate across 
the refinery.  Hydrogen-related hazards that manifest at first as isolated incidents can escalate 
with catastrophic consequences.   

Significant and sometimes catastrophic incidents involving the types of hydrogen processing 
systems proposed for California HEFA projects are unfortunately common in crude oil refining, 
as reflected in the following incident briefs posted by Process Safety Integrity72 report:  

! Eight workers are injured and a nearby town is evacuated in a 2018 hydrotreater reactor 
rupture, explosion and fire.  

! A worker is seriously injured in a 2017 hydrotreater fire that burns for two days and 
causes an estimated $220 million in property damage.  

! A reactor hydrogen leak ignites in a 2017 hydrocracker fire that causes extensive 
damage to the main reactor.  

! A 2015 hydrogen conduit explosion throws workers against a steel refinery structure.  

! Fifteen workers die, and 180 others are injured, in a series of explosions when 
hydrocarbons flood a distillation tower during a 2005 isomerization unit restart.  

! A vapor release from a valve bonnet failure in a high-pressure hydrocracker section 
ignites in a major 1999 explosion and fire at the Chevron Richmond refinery.   

! A worker dies, 46 others are injured, and the community must shelter in place when a 
release of hydrogen and hydrocarbons under high temperature and pressure ignites in a 
1997 hydrocracker explosion and fire at the Tosco (now MPC) Martinez refinery.  

! A Los Angeles refinery hydrogen processing unit pipe rupture releases hydrogen and 
hydrocarbons that ignite in a 1992 explosion and fires that burn for three days.   
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! A high-pressure hydrogen line fails in a 1989 fire which buckles the seven-inch-thick 
steel of a hydrocracker reactor that falls on other nearby Richmond refinery equipment.  

! An undetected vessel overpressure causes a 1987 hydrocracker explosion and fire.72  

These incidents all occurred in the context of crude oil refining.  For the reasons described in 
this section, there is cause for concern that the frequency and severity of these types of 
hydrogen-related incidents could increase with HEFA processing.  

Refiners have the ability to use extra hydrogen to quench, control, and guard against 
runaway reactions as described in Chapter 1, a measure which has proved partially effective and 
appears necessary for hydro-conversion processing to remain profitable.  As a safety measure, 
however, it has proved ineffective so often that hydro-conversion reactors are equipped to 
depressurize rapidly to flares.16 22  And that last-ditch safeguard, too, has repeatedly failed to 
prevent catastrophic incidents.  The Richmond and Martinez refineries were equipped to 
depressurize to flares, for example, during the 1989, 1997, 1999 and 2012 incidents described 
above.  In fact, precisely because it is a last-ditch safeguard, to be used only when all else fails, 
flaring reveals how frequently these hazards manifest as potentially catastrophic incidents.       
See Table 4 for specific examples.   

Indeed, despite current safeguards, hydro-conversion and hydrogen-related process safety 
hazards which their HEFA conversion projects could worsen contribute to significant flaring 
incidents at the P66 Rodeo and MPC Martinez refineries frequently.  Causal analysis reports for 
significant flaring show that hydrogen-related hazard incidents occurred at those refineries a 
combined total of 100 times from January 2010 through December 2020.1  This is a conservative 
estimate, since incidents can cause significant impacts without causing environmentally 
significant flaring, but still represents, on average, and accounting for the Marathon plant closure 
since April 2020, another hydrogen-related incident at one of those refineries every 39 days.1   

Sudden unplanned or emergency shutdowns of major hydro-conversion or hydrogen 
production plants occurred in 84 of these 100 reported process safety hazard incidents.1  Such 
sudden forced shutdowns of both hydro-conversion and hydrogen production plants occurred in 
22 of these incidents.1  In other words, incidents escalated to refinery-level systems involving 
multiple plants frequently—a foreseeable consequence, given that both hydro-conversion and 
hydrogen production plants are susceptible to upset when the critical balance of hydrogen 
production supply and hydrogen demand between them is disrupted suddenly.  In four of these 
incidents, consequences of underlying hazards included fires in the refinery.1     

Since switching to HEFA refining is likely to further increase the frequency and magnitude 
of these already-frequent significant process hazard incidents, and flaring has proven unable to 
prevent every incident from escalating to catastrophic proportions, catastrophic consequences of 
HEFA process hazards are foreseeable.   
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Table 4. Examples from 100 hydrogen-related process hazard incidents at the Phillips 66 Rodeo  
              and Marathon Martinez refineries, 2010–2020.   

Date a Refinery Hydrodrogen-related causal factors reported by the refiner a 

3/11/10 Rodeo A high-level safety alarm during a change in oil feed shuts down Unit 240 hydrocracker 
hydrogen recycle compressor 2G-202, forcing the sudden shutdown of the hydrocracker  

5/13/10 Martinez A hydrotreater charge pump bearing failure and fire forces #3 HDS hydrotreater shutdown b 

9/28/10 Martinez A hydrocracker charge pump trip leads to a high temperature excursion in hydrocracker 
reactor catalyst beds that forces sudden unplanned hydrocracker shutdown c 

2/17/11 Martinez A hydrogen plant fire caused by process upset after a feed compressor motor short forces 
the hydrogen plant shutdown; the hydrocracker shuts down on sudden loss of hydrogen 

9/10/12 Rodeo Emergency venting of hydrogen to the air from one hydrogen plant to relieve a hydrogen 
overpressure as another hydrogen plant starts up ignites in a refinery hydrogen fire  

10/4/12 Rodeo A hydrocracker feed cut due to a hydrogen makeup compressor malfunction exacerbates a 
reactor bed temperature hot spot, forcing a sudden hydrocracker shutdown d 

1/11/13 Martinez Cracked, overheated and "glowing" hydrogen piping forces an emergency hydrogen plant 
shutdown; the loss of hydrogen forces hydrocracker and hydrotreater shutdowns 

4/17/15 Martinez Cooling pumps trip, tripping the 3HDS hydrogen recycle compressor and forcing a sudden 
shutdown of the hydrotreater as a safety valve release cloud catches fire in this incident e 

5/18/15 Rodeo A hydrocracker hydrogen quench valve failure forces a sudden hydrocracker shutdown f 

5/19/15 Martinez A level valve failure, valve leak and fire result in an emergency hydrotreater shutdown 
3/12/16 Rodeo A Unit 240 level controller malfunction trips off hydrogen recycle compressor G-202, which 

forces an immediate hydrocracker shutdown to control a runaway reaction hazard g 

1/22/17 Martinez An emergency valve malfunction trips its charge pump, forcing a hydrocracker shutdown 
5/16/19 Martinez A recycle compressor shutdown to fix a failed seal valve forces a hydrocracker shutdown h 

6/18/19 Martinez A control malfunction rapidly depressurized hydrogen plant pressure swing absorbers 
11/11/19 Rodeo A failed valve spring shuts down hydrogen plant pressure swing absorbers in a hydrogen 

plant upset; the resultant loss of hydrogen forces a sudden hydrotreater shutdown i  
2/7/20 Martinez An unprotected oil pump switch trips a recycle compressor, shutting down a hydrotreater 
3/5/20 Rodeo An offsite ground fault causes a power sag that trips hydrogen make-up compressors, 

forcing the sudden shutdown of the U246 hydrocracker j 

10/16/20 Rodeo A pressure swing absorber valve malfunction shuts down a hydrogen plant; the emergency 
loss of hydrogen condition results in multiple process unit upsets and shutdowns k 

a. Starting date of the environmentally significant flaring incident, as defined by Bay Area Air Quality Management District 
Regulation § 12-12-406, which requires causal analysis by refiners that is summarized in this table.  An incident often 
results in flaring for more than one day. The 100 “unplanned” hydro-conversion flaring incidents these examples illustrate 
are given in Table A6 of this report.  Notes b–k below further illustrate some of these examples with quotes from refiner 
causal reports.  b. “Flaring was the result of an 'emergency' ... the #3 HDS charge pump motor caught fire ... .”  c. “One 
of the reactor beds went 50 degrees above normal with this hotter recycle gas, which automatically triggered the 300 
lb/minute emergency depressuring system.”  d. “The reduction in feed rates exacerbated an existing temperature 
gradient ...higher temperature gradient in D-203 catalyst Bed 4 and Bed 5 ... triggered ... shutdown of Unit 240 Plant 2.”  
e. “Flaring was the result of an Emergency. 3HDS had to be shutdown in order to control temperatures within the unit as 
cooling water flow failed.”  f. “Because hydrocracking is an exothermic process ... [t]o limit temperature rise... [c]old 
hydrogen quench is injected into the inlet of the intermediate catalyst beds to maintain control of the cracking reaction.”  
g. “Because G-202 provides hydrogen quench gas which prevents runaway reactions in the hydrocracking reactor, 
shutdown of G-202 causes an automatic depressuring of the Unit 240 Plant 2 reactor ... .”  h. “Operations shutdown the 
Hydrocracker as quickly and safely as possible.”  i. “[L]oss of hydrogen led to the shutdown of the Unit 250 Diesel 
Hydrotreater.”  j. “U246 shut down due to the loss of the G-803 A/B Hydrogen Make-Up compressors.”   
k. “Refinery Emergency Operating Procedure (REOP)-21 'Emergency Loss of Hydrogen' was implemented.”  
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3.2.2 HEFA processing would perpetuate localized episodic air pollution 

Refinery flares are episodic air polluters.  Every time the depressurization-to-flare safeguard 
dumps process gases in attempts to avoid even worse consequences, that flaring is uncontrolled 
open-air combustion.  Flaring emits a mix of toxic and smog forming air pollutants—particulate 
matter, hydrocarbons ranging from polycyclic aromatics to methane, sulfur dioxide, hydrogen 
sulfide, and others—from partially burning off enormous gas flows.  Most of the 100 incidents 
described above flared more than two million cubic feet of vent gas each, and many flared more 
than ten million.1   

The increased risk of process upsets associated with HEFA processing concomitantly creates 
increased risk to the community of acute exposures to air pollutants, with impacts varying with 
the specifics of the incident and atmospheric conditions at the time when flaring recurs.     

In 2005, flaring was linked to episodically elevated local air pollution by analyses of a 
continuous, flare activity-paired, four-year series of hourly measurements in the ambient air near 
the fence lines of four Bay Area refineries.73  By 2006, the regional air quality management 
district independently confirmed the link, assessed community-level impacts, and set 
environmental significance thresholds for refinery flares.74 75  These same significance thresholds 
were used to require P66 and MPC to report the hazard data described above.75  

Thus, each of the hundred hydrogen-related flaring incidents since 2010 at the P66 Rodeo 
and MPC Martinez refineries discussed above individually exceeded a relevant environmental 
significance threshold for air quality.  Therefore, by prolonging the time over which the frequent 
incidents continue, and likely increasing the frequency of this significant flaring, repurposing 
refineries for HEFA processing can be expected to cause significant episodic air pollution.  

Environmental justice impacts 
It bears significant note that the refinery communities currently living with episodic air 

pollution—which would potentially be worsened by the conversion to HEFA processing—are 
predominantly populated by people of color.  In fact, refineries were found to account for 93% of 
the statewide population-weighted disparity between people of color and non-Hispanic whites in 
particulate matter emission burdens associated with all stationary source industries in the state 
cap-and-trade program.76  These communities of color tend to suffer from a heavy pre-existing 
pollution burden, such that additional and disproportionate episodic air pollution exposures 
would have significant environmental justice implications.   
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4. DOWNSTREAM —  IMPACT OF BIOFUEL CONVERSIONS ON CLIMATE 
PATHWAYS 

This chapter assesses potential impacts of HEFA biofuels expansion on California climate 
plans and goals.  Primary issues of concern are HEFA biofuel volume, total liquid combustion 
fuel volume, systemic effects of refining and hydrogen use which could create HEFA lock-in, 
and the timing of choices between zero-emission versus liquid combustion fuels.  Benchmarks 
for assessing these impact issues are taken from state roadmaps for the array of decarbonization 
technologies and measures to be deployed over time to achieve state climate goals—herein, 
“climate pathways.”  The state has developed a range of climate pathways, which rely in large 
part on strategies for replacing petroleum with zero-emission fuels that HEFA growth may 
disrupt and which reflect, in part, tradeoffs between zero-emission and liquid combustion fuels.  
Section 4.1 provides background on these climate pathway benchmarks and strategies.  

Section 4.2 compares a foreseeable HEFA growth scenario with state climate pathway 
benchmarks for HEFA biofuel volume, total liquid fuel volume and systemic effects of refining 
and hydrogen use through mid-century, and estimates potential greenhouse gas emissions. This 
assessment shows that HEFA biofuel growth has the potential to impact state climate goals 
significantly.  Section 4.3 addresses the timing of choices between zero-emission and liquid 
combustion fuels, shows that a zero-emission hydrogen alternative could be deployed during a 
critical window for breaking carbon lock-in, and assesses HEFA growth impacts on the emission 
prevention, clean fuels development, and transition mitigation effectiveness of this alternative.  

4.1 California climate goals and implementation pathway benchmarks background 
related to HEFA biofuel impact issues assessed  

4.1.1 State climate goals and pathways that HEFA biofuels growth could affect 
State climate goals call for cutting greenhouse gas emissions 80% below 1990 emissions to 

a 2050 target of 86.2 million tons per year,77 for zero-emission vehicles (ZEVs) to be 100% of 
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light-duty vehicle (LDV) sales by 2035 and 100% of the medium- and heavy-duty vehicle (MDV 
and HDV) fleet by 2045,78 and for achieving net-zero carbon neutrality by 2045.79   

Behind the net-zero goal lies a highly consequential tradeoff: deeper emission cuts require 
transforming hard-to-decarbonize uses of energy.  Relying on carbon dioxide removal-and-
sequestration (CDR) instead risks failure to cut emissions until too late.  The state has begun to 
confront this tradeoff by developing climate pathways that range from near-zero carbon to high-
CDR.  These pathways show how various types of biofuels and other technologies and measures 
fit into lower-emission and higher-emission approaches to achieving state climate goals.   

Pathway scenarios developed by Mahone et al. for the California Energy Commission 
(CEC),54 Air Resources Board55 and Public Utilities Commission,56 Austin et al. for the 
University of California,57 and Reed et al. for UC Irvine and the CEC58 add semi-quantitative 
benchmarks to the 2050 emission target, for assessing refinery conversions to biofuels.  They 
join other work in showing the need to decarbonize electricity and electrify transportation.54–61  
Their work “bookends” the zero-carbon to high–CDR range of paths to state climate goals,55 
analyzes the roles of liquid hydrocarbon combustion fuels and hydrogen in this context,54–58 and 
addresses potential biomass fuel chain effects on climate pathways.54 55 57   

4.1.2 State climate pathway liquid fuels volume benchmarks that HEFA biofuels growth 
could affect 

Total liquid transportation fuels benchmark: ~1.6 to 3.3 billion gallons by 2045 
All state pathways to net-zero emissions cut liquid petroleum fuels use dramatically, with 

biofuels replacing only a portion of that petroleum.  Chart 2 illustrates the “bookends” of the 
zero-carbon to high-CDR range of pathways for transportation reported by Mahone et al.55  

 
 2.  California Transportation Fuels Mix in 2045: Balanced and “bookend” pathways to 

the California net-zero carbon emissions goal. 
Adapted from Figure 8 in Mahone et al. (2020a55).  Fuel shares converted to diesel energy-equivalent gallons based 
on Air Resources Board LCFS energy density conversion factors.  CDR: carbon dioxide removal (sequestration).   
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Total liquid hydrocarbon combustion fuels for transportation in 2045, including petroleum 
and biofuels, range among the pathways from approximately 1.6 to 3.3 billion gallons/year 
(Chart 2), which is roughly 9% to18% of statewide petroleum transportation fuels use from 
2013–2017.55  Liquid biofuels account for  approximately 1.4 to 1.8 billion gallons/year, which is 
roughly 40% to 100% of liquid transportation fuels in 2045 (Chart 2).  Importantly, up to 100% 
of the biofuels in these pathways would be derived from cellulosic biomass feedstocks57 80 81 
instead of purpose-grown lipids which HEFA technology relies upon, as discussed below.  

HEFA biofuels volume benchmark: zero to 1.5 billion gallons per year through 2045 
Many State climate pathways exclude or cap HEFA biofuel.  Mahone et al. assume biofuels 

included in the pathways use cellulosic residues that are not purpose-grown—and cap those fuels 
in most scenarios to the per capita state share of non-purpose-grown U.S. biomass supply.54 55  
This excludes purpose-grown lipids-derived biofuels such as the HEFA biofuels.  Austin et al.57 
assume a cap on lipids biomass that limits HEFA jet fuel and diesel use to a maximum of 0.5–0.6 
and 0.8–0.9 billion gallons/year, respectively.  Both Austin57 and Mahone54 55 cite difficult-to-
predict land use emissions as reasons to limit purpose-grown crop and lipid-derived biofuels as 
pathway development constraints rather than as problems with the Low Carbon Fuel Standard 
(LCFS).  This report agrees with that view: the need and ability to limit HEFA volume is a 
climate pathway impact issue—and local land use impact issue—not a criticism of the LCFS.  
See Box below.   

4.1.3 Electrolysis hydrogen benchmarks for systemic energy integration that affect the 
timing of choices between zero-emission versus liquid combustion fuels 

To replace combustion fuels in hard-to-electrify sectors, state climate pathways rely in part 
on “energy integration” measures, which often rely on electrolysis hydrogen, as discussed below.  

Hydrogen for hard-to-decarbonize energy uses 
Hydrogen, instead of HEFA diesel, could fuel long-haul freight and shipping.  Hydrogen 

stores energy used to produce it so that energy can be used where it is needed for end-uses of 
energy that are hard to electrify directly, and when it is needed, for use of solar and wind energy 
at night and during calm winds. Climate pathways use hydrogen for hard-to-electrify emission 
sources in transportation, buildings and industry, and to support renewable electricity grids.   

What is renewable-powered electrolysis hydrogen? 
Electrolysis produces hydrogen from water using electricity.  Oxygen is the byproduct, so 

solar and wind-powered electrolysis produces zero-emission hydrogen.  State climate pathways 
consider three types of electrolysis: alkaline, proton-exchange membrane, and solid oxide 
electrolyzers.55 58   The alkaline and proton-exchange membrane technologies have been proven 
in commercial practice.58  Renewable-powered electrolysis plants are being built and used at 
increasing scale elsewhere,82 and California has begun efforts to deploy this technology.58  
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Biofuels in the Low Carbon Fuel Standard (LCFS) 

What the LCFS does What we still need to do in other ways 

Reduces the carbon intensity (CI) of transportation 
fuels 

Reduce carbon-based fuel volume and volume-
related mass emissions 

Reduces transportation fuels CI by increments, over 
increments of time 

Avoid committing to fuels that would exceed 2045 
climate targets despite early incremental CI cuts 

Moves money from higher-CI to lower-CI fuel 
producers 

Build long-lasting production only for those fuels 
which will not exceed 2045 climate targets 

Applies to fuels sold for use in the state, including 
biofuels, fossil fuels, electricity and hydrogen fuels 

Prevent imports that people elsewhere need for 
their own biomass-based food and fuel 

Compares the CI of each biofuel to the CI of the 
petroleum fuel it could replace across the whole fuel 
chains of both. To move dollars from higher to lower 
CI fuel producers, a specific “lifecycle” CI number 
estimate is made for each biofuel, from each type of 
biomass production, biofuel production, and fuel 
combustion in transportation for that biofuel 

Directly monitor all the worldwide interactions of 
biomass fuel and food chains—to find out before an 
impact occurs. For example, what if increasing 
demand for soy-based biofuel leads farmers to buy 
pastureland for soybean plantations, leading 
displaced ranchers to fell rainforest for pastureland 
in another environment, state, or country?  

Relies on currently quantifiable data for carbon 
emissions from harvesting each specific type of 
biomass for biofuel. The LCFS has to do this to 
come up with the specific CI numbers it uses to 
incrementally reduce transportation fuels CI now 

Realize that some serious risks need to be avoided 
before they become realities which can be fully 
quantified, find out which biofuels pose such risks, 
and avoid taking those serious risks 

This report does not assess the performance of the 
LCFS for its intended purpose — that is beyond the 
report scope. This report should not be interpreted 
as a criticism or endorsement of the LCFS. 

HEFA biofuel risks that the LCFS is not designed 
to address are assessed in this report. There are 
other ways to address these HEFA risks.  

Electrolysis is not the only proven hydrogen production technology considered in state 
climate pathways; however, it is the one that can store solar and wind energy, and electrolysis 
hydrogen can decarbonize hard-to-electrify emission sources without relying on CDR.  

Renewable-powered electrolysis for zero-emission transportation 
Renewable-powered electrolysis hydrogen could be critical for zero-emission transportation.  

Hydrogen fuel shares shown in Chart 2 represent fuel cell-electric vehicle (FCEV) fueling.  Fuel 
cells in FCEVs convert the hydrogen back into electricity that powers their electric motors.  
Thus, hydrogen stored in its fuel tank is the “battery” for this type of electric vehicle.  FCEVs 
can decarbonize transportation uses of energy where battery-electric vehicles (BEVs) might be 
more costly, such as long-haul freight and shipping, in which the size and mass of BEV batteries 
needed to haul large loads long distances reduce the load-hauling capacity of BEVs.  

This zero-emission electrolysis hydrogen also plays a key role because it fuels FCEVs 
without relying on CDR.  These zero-emission FCEVs appear crucial to the feasibility of the 
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state climate goal for a 100% ZEV medium- and heavy-duty fleet by 2045.78  This raises a 
turnkey issue because—as the difference in hydrogen fuel share between the High-CDR and the 
Balanced pathways in Chart 2 reflects—both electrolysis and FCEVs are proven technologies, 
but they nevertheless face significant infrastructure deployment challenges.54–61    

In state climate pathways, renewable hydrogen use in transportation grows from an average 
of 1.24  million standard cubic feet per day (MMSCFD) in 201983 to roughly 1,020–1,080 
MMSCFD by 2045.56–58  This 2045 range reflects different scenarios for the mix of BEVs and 
FCEVs in different vehicle classes.  The low end excludes FCEV use in LDVs58 while the high 
end is a “central scenario” that includes both BEV and FCEV use in all vehicle classes.57  

Renewable-powered electrolysis for future solar and wind power growth 
Hydrogen produced by electrolysis can store solar and wind power energy, which supports 

the renewable energy growth needed to produce more zero-emission FCEV fuel by electrolysis.  
Electrolysis hydrogen plays a key role in the further growth of solar and wind energy resources, 
because it can store that energy efficiently for use overnight as well as over longer windless 
periods.  The direct use of electricity for energy—in grid jargon, the “load”—occurs in the same 
instant that electricity is generated.  This is a challenge for climate pathways because solar and 
wind power are intermittent electricity generators, while electricity use (load) is continuous, and 
varies differently from solar and wind power generation over time.   

Substantial energy storage will be critical to a renewable electricity grid.  There are other 
storage technologies such as ion batteries, compressed air, hydropower management and power-
to-gas turbines, and climate pathways include multiple measures to balance renewable grids.54–61  
However, electrolysis hydrogen is particularly beneficial because it can provide efficient long-
term storage over wind cycles as well as short-term storage over solar cycles while fueling ZEV 
growth.  Charts 3 A and B below illustrate the scale of the solar energy storage need.   

Load, the thick black curve that does not change from Chart A to Chart B, shows how much 
electric power we need and when we need it.  In the renewables scale-up scenario (B), the yellow 
above the load curve is peak solar generation that could be wasted (“curtailed”) if it cannot be 
stored, and the red below the load curve indicates “blackouts” we could avoid by storage of the 
otherwise wasted energy for use when it gets dark.  This is only an example on one hypothetical 
day, but to continue the illustration, the energy that storage could shift, from yellow above the 
load curve to red below it, compares to the energy stored in ~1,500 MMSCF of hydrogen.   

State climate pathways assign electrolysis a key role in meeting part of this enormous grid-
balancing need.   Energy storage would be accomplished by a mix of technologies and measures, 
including renewable-powered electrolysis hydrogen and others.54–58  Increasing needs for energy 
storage in climate pathways become substantial before 2030, and the role of electrolysis 
hydrogen in this storage grows by up to approximately 420 MMSCFD by 2045.58  
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A high-renewables future will require short-term storage of peak solar power generation for use at night. 
See yellow above and red below the black line showing total electricity load that can be used at the time 
power is generated, in this example.  Solar electrolysis hydrogen stored in the fuel tanks of zero-emission 
trucks could be a needed part of the solution.  a. Data reported for 20 April 2021.84  b. Example scenario 
scales up solar and wind data proportionately to replace total fossil and nuclear generation on this day.   

Renewable-powered electrolysis hydrogen for least-cost energy integration measures 
Climate pathway analyses underscore both the challenge and the benefits of integrating 

electrolysis hydrogen across the transportation and electricity sectors.  The scale-up challenge 
appears urgent.  From ~2.71 MMSCFD by the end of 2021,58 in-state electrolysis capacity would 
reach ~1,440–1,500 MMSCFD by 2045 to meet all of the transportation and energy storage 
needs for hydrogen discussed above.56–58  Ramping to that scale, however, achieves economies 
of scale in electrolysis hydrogen production and fueling that overcome significant deployment 
barriers to growth of this zero-emission FCEV fuel; electrolysis hydrogen costs can be expected 
to fall from above to below those of steam reforming hydrogen around 2025–2035.55 56 58 84 85  
Policy intervention to meet critical needs for earlier deployment is assumed to drive ramp-up.58 

Then, once deployed at scale, integration of electrolysis, transportation and the electricity 
grid can provide multiple systemic benefits.  It can cut fuel costs by enabling FCEVs that are 
more efficient than diesel or biofuel combustion vehicles,86 cut health costs by enabling zero-
emission FCEVs,57 87 cut energy costs by using otherwise wasted peak solar and wind power,58 85 
and enable priority measures needed to decarbonize hard-to-electrify energy emissions.54 55 57 58 85  
From the perspective of achieving lower-risk climate stabilization pathways, renewable-powered 
electrolysis hydrogen may be viewed as a stay-in-business investment.  
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State climate pathway benchmarks for hydrogen energy storage, transportation fuel, and 
refining that HEFA biofuel growth could affect 
Electrolysis hydrogen production in state pathways could reach ~ 420 MMSCFD for energy 

storage and approximately 1,020–1,080 MMSCFD for transportation, as noted above, and could 
grow due to a third need and opportunity, which also could be affected by HEFA biofuel growth.  
The Hydrogen Roadmap in state climate pathways includes converting petroleum refining to 
renewable hydrogen production,58 an enormously consequential measure, given that current 
hydrogen capacity committed to crude refining statewide totals ~1,216 MMSCFD.88    

4.1.4 Replacement of gasoline with BEVs would idle crude refining capacity for distillates 
as well, accelerating growth of a petroleum diesel replacement fuels market that 
ZEVs, biofuels, or both could capture    

BEVs could replace gasoline quickly 
Gasoline combustion inefficiencies make battery electric vehicle (BEV) replacement of 

gasoline a cost-saving climate pathway measure.  By 2015 BEVs may already have had lower 
total ownership cost than gasoline passenger vehicles in California.89  BEVs go three times as far 
per unit energy as same-size vehicles burning gasoline,90 have fewer moving parts to wear and 
fix—for example, no BEV transmissions—have a fast-expanding range, and a mostly-ready fuel 
delivery grid.  Economics alone should make gasoline obsolete as fast as old cars and trucks 
wear out, strongly supporting the feasibility of state goals for BEVs and other zero-emission 
vehicles (ZEVs) to comprise 100% of light-duty vehicle (LDV) sales by 2035.78  State climate 
pathways show that BEVs can be 30–100% of LDV sales by 2030–2035, 60–100% of LDV and 
medium-duty vehicle sales by 2030–2045, and comprise most of the California vehicle fleet by 
2045.55 57  Electricity-powered LDVs and MDVs would thus replace gasoline relatively quickly.  

Gasoline replacement would idle petroleum distillates production 
Crude refining limitations force petroleum distillate production cuts as gasoline is replaced.  

Existing California refineries cannot make distillates (diesel and jet fuel) without coproducing 
gasoline.  From 2010–2019 their statewide distillates-to-gasoline production volumes ratio was 
0.601 and varied annually from only 0.550 to 0.637.91  This reflects hard limits on refining 
technology: crude distillation yields a gasoline hydrocarbon fraction, and refineries are designed 
and built to convert other distillation fractions to gasoline, not to convert gasoline to distillates.  
During October–December in 2010–2019, when refinery gasoline production was often down for 
maintenance while distillate demand remained high, the median distillate-to-gasoline ratio rose 
only to 0.615.1  That is a conservative estimate for future conditions, as refiners keep crude rates 
high by short-term storage of light distillation yield for gasoline production after equipment is 
returned to service.1 91  When gasoline and jet fuel demand fell over 12 months following the 19 
March 2020 COVID-19 lockdown36 the ratio fell to 0.515.91  Future permanent loss of gasoline 
markets could cut petroleum distillate production to less than 0.615 gallons per gallon gasoline.  
Climate pathways thus replace petroleum distillates along with gasoline.  
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Existing distillates distribution infrastructure favors biofuels, emphasizing the need for early 
deployment of FCEVs and zero-emission electrolysis hydrogen 
Fuel cell-electric vehicle (FCEV) transportation faces a challenge in the fact that existing 

petroleum distillates distribution infrastructure can be repurposed to deliver drop-in biofuels to 
truck, ship, and jet fuel tanks, while hydrogen fuel infrastructure for FCEVs must ramp up.  
Hydrogen-fueled FCEV growth thus faces deployment challenges which biofuels do not.54–61  
Those infrastructure challenges underly the urgent needs for early deployment of FCEVs and 
electrolysis hydrogen identified in state climate pathway analyses.54–58  Indeed, early deployment 
is an underlying component of the climate pathway benchmarks identified above.    

4.2 HEFA biofuels growth could exceed state climate pathway benchmarks for liquid 
fuels volumes, interfere with achieving electrolysis hydrogen energy integration 
benchmarks, and exceed the state climate target for emissions in 2050 

4.2.1 HEFA biofuels growth could exceed state climate pathway benchmarks for liquid 
fuels volumes 

Proposed projects would exceed HEFA biofuel caps 
Current proposals to repurpose in-state crude refining assets for HEFA biofuels could 

exceed the biofuel caps in state climate pathways by 2025.  New in-state HEFA distillate (diesel 
and jet fuel) production proposed by P66, MPC, AltAir and GCE for the California fuels market 
would, in combination, total ~2.1 billion gal./y and is planned to be fully operational by 2025.1–6  
If fully implemented, these current plans alone would exceed the HEFA diesel and jet fuel caps 
of 0.0–1.5 billion gal./y in state climate pathways (§4.1.2).   

Continued repurposing of idled crude refining assets for HEFA biofuels could exceed the 
total liquid combustion fuels volume benchmarks in state climate pathways 
Further HEFA biofuels growth, driven by incentives for refiners to repurpose soon-to-be-

stranded crude refining assets before FCEVs can be deployed at scale, could exceed total liquid 
fuels combustion benchmarks for 2045 in state climate pathways.  As BEVs replace petroleum 
distillates along with gasoline, crude refiners could repurpose idled petroleum assets for HEFA 
distillates before FCEVs ramp up (§ 4.1.4), and refiners would be highly incentivized to protect 
those otherwise stranded assets (Chapter 1).   

Chart 4 illustrates a plausible future HEFA biofuel growth trajectory in this scenario.  
Declining petroleum diesel and jet fuel production forced by gasoline replacement with BEVs 
(gray-green, bottom) could no longer be fully replaced by currently proposed HEFA production 
(black) by 2025–2026.  Meanwhile the idled crude refinery hydrogen production and processing 
assets repurpose for HEFA production (light brown, top).  As more petroleum refining assets are 
stranded, more existing refinery hydrogen production is repurposed for HEFA fuels, increasing 
the additional HEFA production from left to right in Chart 4.  



Changing Hydrocarbons Midstream 

 36 

 
4. Combustion fuels additive potential of HEFA diesel and jet production in California. 
As electric vehicles replace gasoline, stranding petroleum refining assets, continuing HEFA biorefining 
expansion could add as much as 15 million gallons per day (290%) to the remaining petroleum distillate-
diesel and jet fuel refined in California by 2050.  Locking in this combustion fuels additive could further 
entrench the incumbent combustion fuels technology in a negative competition with cleaner and lower-
carbon technologies, such as renewable-powered hydrogen fuel cell electric vehicles (FCEVs).  That 
could result in continued diesel combustion for long-haul freight and shipping which might otherwise be 
decarbonized by zero emission hydrogen-fueled FCEVs.   
Petroleum-trajectory for cuts in petroleum refining of distillate (D) and jet (J) fuels that will be driven by 
gasoline replacement with lower-cost electric vehicles, since petroleum refineries cannot produce as 
much D+J when cutting gasoline (G) production. It is based on 5.56%/yr light duty vehicle stock turnover 
and a D+J:G refining ratio of 0.615. This ratio is the median from the fourth quarter of 2010–2019, when 
refinery gasoline production is often down for maintenance, and is thus relatively conservative.  Similarly, 
state policy targets a 100% zero-emission LDV fleet by 2045 and could drive more than 5.56%/yr stock 
turnover. Values for 2020–2021 reflect the expected partial rebound from COVID-19.    
HEFA-imports and HEFA-existing are the mean D+J “renewable” volumes imported, and refined in the 
state, respectively, from 2017–2019. The potential in-state expansion shown could squeeze out imports.  
HEFA-proposed is currently proposed new in-state capacity based on 80.9% D+J yield on HEFA feed 
including the Phillips 66 Rodeo, Marathon Martinez, Altair Paramount, and GCE Bakersfield projects, 
which represent 47.6%, 28.6%, 12.8%, and 11.0% of this proposed 5.71 MM gal/day total, respectively.  
HEFA-plausible: as it is idled along the petroleum-based trajectory shown, refinery hydrogen capacity is 
repurposed for HEFA biofuel projects, starting in 2026.  This scenario assumes feedstock and permits are 
acquired, less petroleum replacement than state climate pathways,55 and slower HEFA growth than new 
global HEFA capacity expansion plans targeting the California fuels market92 anticipate.  Fuel volumes 
supported by repurposed hydrogen capacity are based on H2 demand for processing yield-weighted 
feedstock blends with fish oil growing from 0% to 25%, and a J : D product slate ratio growing from 1: 5.3 
to 1: 2, during 2025–2035.   
For data and methodological details see Table A7.1   
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Refining and combustion of HEFA distillates in California could thus reach ~15.0 million 
gal./d (5.47 billion gal./y), ~290% of the remaining petroleum distillates production, by 2050.1. 

HEFA distillate production in this scenario (5.47 billion gal./y) would exceed the 1.6–3.3 billion 
gal./y range of state climate pathways for combustion of all liquid transportation fuels, including 
petroleum and biofuel liquids, in 2045.55  This excess combustion fuel would squeeze out cleaner 
fuels, and emit future carbon, from a substantial share of the emergent petroleum distillate fuels 
replacement market—a fuel share which HEFA refiners would then be motivated to retain.  

This climate impact of HEFA biofuels growth is reasonably foreseeable  
The scenario shown in Chart 4 is an illustration, not a worst case.  It assumes slower growth 

of HEFA biofuel combustion in California than global investors anticipate, less petroleum fuels 
replacement than state climate pathways, and no growth in distillates demand.  Worldwide, the 
currently planned HEFA refining projects targeting California fuel sales total ~5.2 billion gal./y 
by 2025.92  HEFA growth by 2025 in the Chart 4 scenario is less than half of those plans.  State 
climate pathways reported by Mahone et al.55 replace ~92% of current petroleum use by 2045, 
which would lower the petroleum distillate curve in Chart 4, increasing the potential volume of 
petroleum replacement by HEFA biofuel.  Further, in all foreseeable pathways, refiners would be 
incentivized to protect their assets and fuel markets—and there are additional reasons why 
HEFA biofuel could become locked-in, as discussed below.       

4.2.2 Continued use of steam reforming for refinery hydrogen could interfere with meeting 
state climate pathway benchmarks for electrolysis hydrogen energy integration, and 
lock HEFA biofuels in place instead of supporting transitions to zero-emission fuels  

In contradiction to the conversion of refineries to renewable hydrogen in state climate 
pathways (§4.1.3), refiners propose to repurpose their high-carbon steam reforming hydrogen 
production assets for HEFA biofuels refining (chapters 1, 3).  This would foreclose the use of 
that hydrogen for early deployment of ZEVs and renewable energy storage, the use of those sites 
for potentially least-cost FCEV fueling and renewable grid-balancing, and the future use of that 
hydrogen by HEFA refiners in a pivot to zero emission fuels.  These potential impacts, together 
with HEFA refiner motivations to retain market share (§ 4.2.1), could result in HEFA diesel 
becoming a locked-in rather than a transitional fuel.  

Repurposing refinery steam reforming for HEFA would circumvent a renewable hydrogen 
benchmark and interfere with early deployment for FCEVs and energy storage, slowing 
growth in ZEV hydrogen fuel and renewable energy for ZEV fuels production  
Repurposing refinery steam reforming for HEFA fuels, as refiners propose,2–6 instead of 

switching crude refining to renewable hydrogen, as the hydrogen roadmap in state climate 
pathways envisions,58 could foreclose a very significant deployment potential for zero-emission 
fuels.  Nearly all hydrogen production in California now is steam reforming hydrogen committed 
to oil refining.56  Statewide, crude refinery hydrogen capacity totals ~1,216 MMSCFD,88 some 
980 times renewable hydrogen use for transportation in 2019 (1.24 SCFD)83 and ~450 times 
planned 2021 electrolysis hydrogen capacity (~2.71 MMSCFD).58  Repurposing crude refining 
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hydrogen production for HEFA refining would perpetuate the commitment of this hydrogen to 
liquid combustion fuels instead of other potential uses.  Importantly, that hydrogen would not be 
available for early deployment of FCEVs in the hard-to-electrify long haul freight and shipping 
sectors, or energy storage grid-balancing that will be needed for solar and wind power growth to 
fuel both zero emission FCEVs and BEVs.   

By blocking the conversion of idled refinery hydrogen capacity to renewable hydrogen, 
repurposing idled crude refinery steam reforming for HEFA biofuels could slow ZEV fuels 
growth.  Chart 5 below illustrates the scale of several potential impacts.  Hydrogen demand for 
HEFA biofuels could exceed that for early deployment of FCEVs (Chart, 2025), exceed 
hydrogen demand for energy storage grid-balancing (Chart, 2045), and rival FCEV fuel demand 
for hydrogen in climate pathways through mid-century (Id.).  ZEV growth could be slowed by 
foreclosing significant potential for zero-carbon hydrogen and electricity to produce it.    

Repurposing refinery steam reforming could foreclose electrolysis deployment in key 
locations, potentially blocking least-cost FCEV fueling and grid-balancing deployment 
Repurposing idled crude refinery steam reforming for HEFA biofuel production would 

foreclose reuse of otherwise idled refinery sites for renewable-powered electrolysis hydrogen.  
This site foreclosure impact could be important because of the potential electrolysis sites 
availability and location.  Proximity to end-use is among the most important factors in the 
feasibility of renewable hydrogen build-out,58 and refineries are near major California freight and 
shipping corridors and ports, where dense land uses make the otherwise idled sites especially 
useful for electrolysis siting.  Repurposing crude refineries for HEFA biofuels could thus slow 
the rapid expansion of renewable-powered electrolysis hydrogen needed in climate pathways.  

Continued use of steam reforming would lock HEFA refiners out of future ZEV fueling, 
further contributing to HEFA combustion fuels lock-in 
Committing HEFA refineries to carbon-intensive steam reforming hydrogen would lock the 

refiners, who then would not be able to pivot toward future fueling of zero-emission FCEVs, into 
continued biofuel production.  HEFA refiners would thus compete with hydrogen-fueled FCEVs 
in the new markets for fuels to replace petroleum diesel.  In this HEFA growth scenario, the 
hydrogen lock-in, electrolysis site lockout, and ZEV fuel impacts described directly above could 
be expected to reinforce their entrenched position in those markets.  This would have the effect 
of locking refiners into biofuels instead of ZEV fuels, thereby locking-in continued biofuel use at 
the expense of a transition to zero-emission fuels.  

Crucially, multiple state pathway scenario analyses54–56 58 show that the simultaneous scale-
up of FCEVs in hard-to-electrify sectors, renewable-powered electrolysis for their zero-emission 
fuel, and solar and wind power electricity to produce that hydrogen, already faces substantial 
challenges—apart from this competition with entrenched HEFA biofuel refiners.  
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5. Potential growth in hydrogen demand for HEFA biorefineries, fuel cell electric vehicle 
(FCEV) goods movement, and renewable electricity grid balancing to 2025 and 2045. 
HEFA biorefineries could slow the growth of zero-emission goods movement, and of renewable electricity, 
by committing limited hydrogen supplies to drop-in diesel before the cleaner technologies ramp up (chart, 
2025), by rivaling their demand for large new hydrogen supplies through mid-century (chart, 2045), and 
by committing to the wrong type of hydrogen production technology.  H2 supplied by electrolysis of water 
with renewable electricity could fuel FCEVs to decarbonize long-haul goods movement, and could store 
peak solar and wind energy to balance the electricity grid, enabling further growth in those intermittent 
energy resources.  However, nearly all California H2 production is committed to oil refining as of 2021. 
Refiners produce this H2 by carbon-intensive steam reforming, and propose to repurpose that fossil fuel 
H2 technology, which could not pivot to zero-emission FCEVs or grid balancing, in their crude-to-biofuel 
refinery conversions.      
HEFA proposed based on H2 demand estimated for P66 Rodeo, MPC Martinez, and other California 
HEFA projects proposed or in construction as of May 2021.  H2 demand increases from 2025–2045 as 
HEFA feedstock, jet fuel, and H2/b demands increase.  For data and methods details see Table A7.1   
HEFA potential based on H2 production capacity at California petroleum refineries, additional to that for 
currently proposed projects, which could be idled and repurposed for potential HEFA projects along the 
trajectory shown in Chart 4.  See Table A7 for data and details of methods.1   
FCEV Mid – HDV only from Mahone et al. (2020b),56 FCEVs are ~2% and 50% of new heavy duty 
vehicle sales in California and other U.S. western states by 2025 and 2045, respectively.56      
Central – HDV & LDV from Austin et al. (2021), H2 for California transportation, central scenario, LC1.57  
High – HDV with grid balancing from Reed et al. (2020), showing here two components of total demand 
from their high case in California: non-LDV H2 demand in ca. 2025 and 2045, and H2 demand for storage 
and firm load that will be needed to balance the electricity grid as solar and wind power grow, ca. 2045.58      
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4.2.3 Potential carbon emissions could exceed the 2050 climate target  

CO2e emissions from the HEFA growth scenario were estimated based on LCFS carbon 
intensity values86 weighted by the HEFA fuels mix in this scenario,1 accounting for emission 
shifting effects described in Chapter 2.  Accounting for this emission shift that would be caused 
by replacing petroleum with excess HEFA biofuel use in California at the expense of abilities to 
do so elsewhere—excluding any added land use impact—is consistent with the LCFS and state 
climate policy regarding emission “leakage.”62  Results show that HEFA diesel and jet fuel CO2e 
emissions in this scenario could reach 66.9 million tons (Mt) per year in 2050.  See Table 5.  

Table 5. Potential CO2e emissions in 2050 from HEFA distillates refined and used in California. 

Distillates volume   
 HEFA distillates refined and burned in CA a 5.47 billion gallons per year 
 CA per capita share of lipid-based biofuel b 0.58 billion gallons per year 
 Excess lipids shifted to CA for HEFA biofuel c 4.89 billion gallons per year 

Distillate fuels mix   
 HEFA diesel refined and burned in CA d 66.7 percentage of distillates 
 HEFA jet fuel refined and burned in CA d 33.3 percentage of distillates 

Fuel chain carbon intensity   
 HEFA diesel carbon intensity e 7.62 kg CO2e/gallon 
 HEFA jet fuel carbon intensity e 8.06 kg CO2e/gallon 
 Petroleum diesel carbon intensity e 13.50 kg CO2e/gallon 
 Petroleum jet fuel carbon intensity e 11.29 kg CO2e/gallon 

Emissions (millions of metric tons as CO2e)   
 From CA use of per capita share of lipids 4.50 millions of metric tons per year 
 From excess CA HEFA use shifted to CA 37.98 millions of metric tons per year 
 Emissions shift to other states and nations f 24.44 millions of metric tons per year 
 Total HEFA distillate emissions  66.92 millions of metric tons per year 

a. Potential 2050 HEFA distillates refinery production and use in California in the scenario shown in Chart 4.1 

b. Statewide per capita share of U.S. farm yield for all uses of lipids used in part for biofuels, from data in Table 1, 
converted to distillates volume based on a feed specific gravity of 0.914 and a 0.809 feed-to-distillate fuel 
conversion efficiency.  Importantly, these purpose-grown lipids have other existing uses (Chapter 2).   
c. Excess lipid biomass taken from other states or nations.  This share of limited lipid biomass could not be used 
elsewhere to replace petroleum with HEFA biofuels.  Per capita share of total U.S. production for all uses, rather 
than that share of lipids available for biofuel, represents a conservative assumption in this estimate.  
d. Distillate fuels mix in 2050 (1 gallon jet fuel to 3 gallons diesel) as described in Table A7 part f.1  
e. Carbon intensity (CI) values from tables 3, 7-1, and 8 of the California LCFS Regulation.86  HEFA values used 
(shown) were derived by apportioning “fats/oils/grease residues” and “any feedstocks derived from plant oils” at 
31% and 69%, respectively, based on the data in Table 1.  
f. Future emissions that would not occur if other states and nations had access to the lipid feedstock committed to 
California biofuel refining and combustion in excess of the state per capita share shown.  Shifted emissions based 
on the difference between HEFA and petroleum CI values for each fuel, applied to its fuels mix percent of excess 
lipid-based distillates shifted to CA for HEFA biofuel.  Accounting for emissions caused by replacing petroleum in 
CA instead of elsewhere, separately from any added land use impact, is consistent with the LCFS and state 
climate policy regarding “leakage.”62  Total emissions thus include shifted emissions.  
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Emissions from the remaining petroleum distillate fuels in this scenario, ~5,113,000 gal./d 
or 1.87 billion gal./y (Chart 4; Table A71), would add 22.1–24.2 Mt/y, if diesel is 25–75% of the 
2050 petroleum distillates mix, at the petroleum carbon intensities in Table 5.  Thus, distillate 
transportation fuel emissions alone (89–91 Mt/y) could exceed the 86.2 Mt/y 2050 state target 
for CO2e emissions from all activities statewide.77  Total 2050 emissions would be larger unless 
zeroed out in all other activities statewide.  Repurposing idled petroleum refinery assets for 
HEFA biofuels threatens state climate goals.    

4.3 A zero-emission electrolysis hydrogen alternative can be deployed during a crucial 
window for breaking carbon lock-in: HEFA biofuels growth could impact the 
timing, and thus the emission prevention, clean fuels development, and transition 
benefits, of this zero-emission electrolysis hydrogen alternative.  

Potential benefits to climate pathways from converting hydrogen production to renewable-
powered electrolysis (electrolysis) at refinery sites were assessed with and without HEFA 
biofuels expansion.  The “HEFA Case” captures proposed and potential HEFA growth; the “No 
HEFA Case” is consistent state climate pathways that exclude purpose-grown lipids-derived 
biofuels in favor of cellulosic residue-derived biofuels.54 55  Conversion to electrolysis is 
assumed to occur at crude refineries in both cases, consistent with the hydrogen road map in state 
climate pathways,58 but as an early deployment measure—assumed to occur during 2021–2026.  
This measure could reduce refinery carbon intensity, increase zero-emission transportation and 
electricity growth, and reduce local transition impacts significantly, and would be more effective 
if coupled with a cap on HEFA biofuels.   

4.3.1 Electrolysis would prevent HEFA biofuels from increasing the carbon intensity of 
hydrocarbon fuels refining 

Deployment timing emerges as the crucial issue in this analysis.  “It is simpler, less 
expensive, and more effective to introduce inherently safer features during the design process of 
a facility rather than after the process is already operating.  Process upgrades, rebuilds, and 
repairs are additional opportunities to implement inherent safety concepts.”70  The design phase 
for HEFA refinery conversions, and petroleum refinery turnarounds that occur on 3- to 5-year 
cycles are critical insertion points for electrolysis in place of carbon-intensive steam reforming.  
This zero-emission measure would cut the carbon intensity of refining at any time, however, 
climate stabilization benefit is directly related to the cumulative emission cut achieved, so the 
effectiveness of this measure would also depend upon how quickly it would be deployed.  

Refining CI benefits in the HEFA Case 
Replacing steam reforming with electrolysis could cut the carbon intensity (CI) of HEFA 

refining by ~72–79%, from ~76–101 kg/b to ~21 kg/b refinery feed (Chapter 3).  This would cut 
the CI of HEFA fuels processing from significantly above that of the average U.S. petroleum 
refinery (~50 kg/b crude; Id.) to significantly below the CI of the average U.S. crude refinery.  
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Refining CI benefits in the No HEFA Case 
Replacing steam reforming with electrolysis at petroleum refineries would reduce CI by 

~34% based on San Francisco Bay Area data,66 however, in other states or nations where refiners 
run less carbon-intensive crude and product slates than in California, this ~34% may not apply.64   

Refining CI reduction effectiveness 
Cumulative emission cuts from hydrogen production would be the same in both cases since 

hydrogen emissions would be eliminated from HEFA refineries in both cases.  Based on the CI 
values above and the HEFA growth trajectory1 in Chart 4 this measure could prevent ~194–282 
million tons (Mt) of CO2 emission from HEFA hydrogen production through 2050.  Petroleum 
refinery emissions could be cut by 103 Mt through 2050, based on the median mixed feed CI of 
steam reforming (24.9 g/SCF, Table 3) and the remaining refinery hydrogen production 
underlying the distillates trajectory in Chart 4 from 2026–2050.1  Total direct cumulative 
emissions prevented could be ~297–400 Mt.  Annual fuel chain emissions from all distillates in 
transportation in 2050 (89–91 Mt/y) could be cut by ~12–16%, to ~76–78 Mt/y in the HEFA 
Case.  In the No HEFA Case annual fuel chain emissions from petroleum distillates in 2050 
(~22–24 Mt/y) could be cut by ~8–9%, to ~20–22 Mt/y, although use of other biofuels along 
with ZEVs could add to that 20–22 Mt/y significantly.  This measure would be effective in all 
cases, and far more effective in climate pathways that cap HEFA growth and transition to ZEVs.  

4.3.2 Use of electrolysis would facilitate development of hydrogen for potential future use 
in transportation and energy storage 

Deployment timing again is crucial.  Electrolysis can integrate energy transformation 
measures across transportation and electricity, speeding both FCEV growth and renewable power 
growth (§ 4.1).  Benefits of this energy integration measure could coincide with a window of 
opportunity to break free from carbon lock-in, which opened with the beginning of petroleum 
asset stranding shown in Chapter 1 and could close if refiner attempts to repurpose those assets 
entrench a new source of carbon in the combustion fuel chain.  As Seto et al. conclude:   

“Understanding how and when lock-in emerges also helps identify windows of opportunity 
when transitions to alternative technologies and paths are possible [. ] ... either in emergent 
realms and sectors where no technology or development path has yet become dominant and 
locked-in or at moments when locked-in realms and sectors are disrupted by technological, 
economic, political, or social changes that reduce the costs of transition ... .”93   

Here, in a moment when the locked-in petroleum sector has been disrupted, and neither FCEV 
nor HEFA technology has yet become dominant and locked into the emergent petroleum diesel 
fuel replacement sector, this electrolysis energy integration measure could reduce the costs of 
transition if deployed at scale (§ 4.1).  Indeed, state climate pathway analyses suggest that the 
need for simultaneous early deployment of electrolysis hydrogen, FCEVs, and energy storage 
load-balancing—and the challenge of scaling it up in time—are hard to overstate (§§ 4.1, 4.2).   
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Clean fuels development benefits in the HEFA Case 
Converting refinery steam reforming to electrolysis during crude-to-biofuel repurposing 

before 2026 and at refineries to be idled and repurposed thereafter could provide electrolysis 
hydrogen capacities in 2025 and 2045 equivalent to the HEFA steam reforming capacities shown 
in Chart 5.  However, HEFA refining would use this hydrogen, foreclosing its use to support 
early deployment of FCEVs and energy storage, and could further commit the share of future 
transportation illustrated in Chart 4 to liquid combustion fuel chain infrastructure.   

Planned policy interventions could deploy electrolysis58 and FCEVs78 separately from 
refinery electrolysis conversions, although less rapidly without early deployment of this measure.  
If separate early deployment is realized at scale, this measure would enable HEFA refiners to 
pivot toward FCEV fueling and energy storage later.  However, refinery combustion fuel share 
lock-in (§4.2) and competition with the separately developed clean hydrogen fueling could make 
that biofuel-to-ZEV-fuel transition unlikely, absent new policy intervention.  

Clean fuels development benefits in the No HEFA Case 
In the No HEFA Case, cellulosic residue-derived instead of HEFA biofuels would be in 

climate pathways,55 and crude refinery steam reforming would be converted to electrolysis when 
it is idled before 2026 and in turnarounds by 2026.  Instead of committing converted electrolysis 
hydrogen to HEFA refining as crude refining capacity is idled, it would be available for FCEVs 
and energy storage in the same amounts shown in Chart 5.  This could fuel greater early FCEV 
deployment than state climate pathways assume (Chart, 2025), provide more hydrogen energy 
storage than in the pathways (Chart, 2045), and fuel most of the FCEV growth in the pathways 
through 2045 (Id.).  These estimates from Chart 5 are based on the petroleum decline trajectory1 
underlying Chart 4, which is supported by economic drivers as well as climate constraints (§ 4.1) 
and assumes slower petroleum replacement through 2045 than state climate pathways (§ 4.2).  

Clean fuels development benefits effectiveness 
Energy integration benefits of this measure could be highly effective in supporting early 

deployment of zero-emission transportation during a crucial window of opportunity for replacing 
liquid hydrocarbon combustion fuels, and could fuel hydrogen storage as well as most zero-
emission FCEV growth needs thereafter, in the No HEFA Case.  In the HEFA Case, however, 
those benefits could be limited to an uncertain post-2030 future.  These results further underscore 
the importance of limiting HEFA biofuel growth in state climate pathways.  

4.3.3 Use of electrolysis could lessen transition impacts from future decommissioning of 
converted refineries 

Just transitions, tailored to community-specific needs and technology-specific challenges, 
appear essential to the feasibility of climate stabilization.66 94  Full just transitions analysis for 
communities that host refineries is beyond the scope of this report, and is reviewed in more detail 
elsewhere.66 94  However, the recent idling of refining capacity, and proposals to repurpose it for 
HEFA biofuels, raise new transition opportunities and challenges for California communities 
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which were identified in this analysis, affect the feasibility of climate pathways, and thus are 
reported here.  Hydrogen plays a pivotal role in the new transition challenges and opportunities 
which communities that host California refineries now face.   

Transition benefits in the HEFA Case 
Electrolysis would enable HEFA refineries to pivot from using hydrogen for biofuel to 

selling it for FCEV fuel, energy storage, or both.  Assuming state climate pathways that replace 
transportation biofuels with ZEVs57 achieve the state goal for 100% ZEV medium- and heavy-
duty vehicles by 2045,78 this would allow HEFA refiners to transition from HEFA biofuel hydro-
conversion processing while continuing uninterrupted hydrogen production at the same sites.  
Potential benefits would include reduced local job and tax base losses as compared with total 
facility closure, and eliminating the significant refinery explosion/fire risk and local air pollution 
impacts from HEFA hydro-conversion processing that are described in Chapter 3.   

However, HEFA lock-in could occur before the prospect of such a biofuel-to-ZEV fuel 
transition could arise (§ 4.2).  Conversions to electrolysis would lessen incentives for refiners to 
protect assets by resisting transition, and yet their fuel shares in emerging petroleum distillates 
replacement markets and incentives to protect those market shares would have grown (Id.).   

Transition benefits in the No HEFA Case 
In the No HEFA Case electrolysis hydrogen could pivot to FCEV fueling, energy storage, or 

both as petroleum refining capacity is idled in state climate pathways.  Petroleum asset idling 
would be driven by economic factors that replace gasoline as well as climate constraints and thus 
be likely to occur (§ 4.1).  Indeed, it has begun to occur (Chapter 1) and is likely to gather pace 
quickly (§§ 4.1, 4.2).  Local job and tax base retention resulting from this hydrogen pivot in the 
No HEFA Case could be of equal scale as in the HEFA case.  Local benefits from elimination of 
refinery hazard and air pollution impacts upon site transition would be from replacing petroleum 
refining rather than HEFA refining and would be realized upon crude refinery decommissioning 
rather than upon repurposed HEFA refinery decommissioning years or decades later.  

Transition benefits effectiveness 
Electrolysis hydrogen could have a pivotal role in just transitions for communities that host 

refineries.  However, transition benefits of electrolysis would more likely be realized, and would 
be realized more quickly, in the No HEFA Case than in the HEFA Case.  Realization of these 
potential transition benefits would be uncertain in the HEFA Case, and would be delayed as 
compared with the No HEFA Case. 
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Executive Summary  

Current climate, energy and aviation policy use the term Sustainable Aviation Fuel (SAF) to 
mean alternatives to petroleum aviation fuel which could include seven types of biofuels and can 
replace up to half of petroleum jet fuel under existing aviation fuel blending limits.  In practice 
this definition of SAF favors continued use of existing combustion fuel infrastructure to burn a 
mix of biofuel and petroleum.  That is not a net-zero carbon climate solution in itself, and in this 
sense, SAF is not sustainable.  Rather, the partial replacement of petroleum jet fuel with biofuel 
is meant to incrementally reduce emissions from the hard-to-decarbonize aviation sector and, in 
concert with more effective measures in other sectors, help to achieve climate stabilization goals.   

A question, then, is whether the type of biofuel favored by the existing combustion fuel 
infrastructure will, in fact, emit less carbon than petroleum.  This, the evidence suggests, is a key 
question for the sustainability of SAF.  

Although it is but one proven technology for the production of SAF, Hydrotreated Esters 
and Fatty Acids (HEFA) technology is the fastest-growing type of biofuel in the U.S. today.  
This rapid recent and projected growth is being driven by more than renewable fuels incentives.  
The crucially unique and powerful driver of HEFA biofuel growth is that oil companies can 
protect troubled and climate-stranded assets by repurposing petroleum crude refinery hydro-
conversion and hydrogen plants for HEFA jet fuel and diesel biofuels production.   

Some HEFA biofuels are reported to emit more carbon per gallon than petroleum fuels.  
This is in part because HEFA technology depends upon and competes for limited agricultural or 
fishery yields of certain types—oil crops, livestock fats or fish oils—for its biomass feedstocks.  
Meeting increased demands for at least some of those feedstocks has degraded natural carbon 
sinks, causing indirect carbon emissions associated with those biofuels.  And it is in part because 
HEFA feedstocks require substantial hydrogen inputs for HEFA processing, resulting in very 
substantial direct carbon emissions from fossil fuel hydrogen production repurposed for HEFA 
biorefining.  Both processing strategies, i.e., refining configurations to target jet fuel v. diesel 
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production, and feedstock choices, e.g., choosing to process palm oil v. livestock fat feeds, are 
known factors in these direct and indirect emissions.  That is important because HEFA jet fuel 
yield is limited, and refiners can use various combinations of feeds and processing strategies to 
boost jet yield with repurposed crude refining equipment.  To date, however, the combined effect 
of these factors in strategies to boost HEFA jet fuel yield has received insufficient attention.   

This report focuses on two questions about climate impacts associated with HEFA jet fuel 
production in repurposed crude refineries.  First, could feedstocks that enable refiners to boost jet 
fuel yield increase the carbon dioxide emission per barrel—the carbon intensity—of HEFA 
refining relative to the feeds and processing strategy refiners use to target HEFA diesel yield ?  
Second, could the acquisition of feedstocks that refiners can use to increase HEFA jet fuel yield 
result in comparatively more serious indirect climate impacts ?   

The scope of the report is limited to these two questions.  Its analysis and findings are based 
on publicly reported data referenced herein.  Data and analysis methods supporting feed-specific 
original research are given and sourced in an attached data and methods table.1  Data limitations 
are discussed in the final chapter.  This work builds on recent NRDC-sponsored research2 which 
is summarized in relevant part as context above, and as referenced in following chapters.   

Chapter 1 provides an overview of HEFA technology, including the essential processing 
steps for HEFA jet fuel production and additional options for maximizing jet fuel yield using 
repurposed crude refining assets.  This process analysis shows that a growing fleet of HEFA 
refineries could, and likely would, use a combination of strategies in which the use of intentional 
hydrocracking (IHC) could vary widely.  HEFA refiners could produce HEFA jet fuel without 
intentional hydrocracking (No-IHC), produce more HEFA jet fuel with IHC in the isomerization 
step needed for all HEFA fuels (Isom-IHC), or produce more HEFA jet fuel while shaving the 
increased hydrogen costs of intentional hydrocracking (Selective-IHC).  The strategies chosen 
would be influenced by the capabilities of crude refineries repurposed for HEFA processing.  

Chapter 2 reviews HEFA feedstock limitations and supply options, presents detailed data 
relating feedstock properties to effects on HEFA jet fuel yields and process hydrogen demand, 
and ranks individual feedstocks for their ability to increase HEFA jet fuel yield.  Differences in 
chemistry among feeds result in different feed rankings for jet fuel versus diesel yields, different 
feed rankings for increased jet fuel yield among processing strategies, and different feed rankings 
for hydrogen demand among processing strategies.  Palm oil, livestock fats, and fish oils boost 
jet fuel yield without intentional hydrocracking, and enable more refiners to further boost jet 
yield with intentional hydrocracking, which increases HEFA process hydrogen demand.   

Chapter 3 describes and quantifies refining strategy-specific and feed-specific carbon 
dioxide (CO2) emissions from the repurposed crude refinery steam reformers that produce 
hydrogen for HEFA processing.  Feed-specific carbon intensity (CI) rankings for jet fuel-range 
feed fractions mask those for whole feed actual CI when refiners use the No-IHC process 
strategy.  Refining CI rankings for some feeds with low v. high jet yields (e.g., soybean oil v. 
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menhaden fish oil) are reversed in the Selective-IHC strategy compared with the other strategies 
for increasing HEFA jet fuel yield.  Some feeds that increase jet fuel yield have relatively higher 
process CI (fish oils) while others have relatively lower process CI (palm oil and livestock fats).  
However, palm oil and livestock fat feeds also enable the highest-CI refining strategies, and all 
strategies for HEFA jet fuel production result in substantially higher refining CI than the average 
U.S. petroleum refinery CI.  This shows that HEFA jet fuel growth would increase the carbon 
intensity of hydrocarbon fuels processing.  

Chapter 4 reviews natural carbon sinks and assesses potential carbon emission impacts from 
increasing production of the specific food system resources HEFA refiners can use as feedstocks.  
Palm oil, livestock, and fisheries production emit from these carbon sinks.  Present assessments 
confirm this “indirect” impact of palm oil biofuels, but suggest livestock fat and fish oil biofuels 
have relatively low feed production emissions due to the assumption that biofuel demand will not 
expand livestock production or fisheries catch.  Some also assume U.S. policies that discourage 
palm oil biofuels prevent palm oil expansion to fill in for other uses of biomass biofuels displace.  
Those assumptions, however, are based on historical data, when biofuels demand was far below 
total production for the type of biomass HEFA refiners can process.  HEFA feedstock demand 
could far exceed total current U.S. production for all uses of that biomass type—including food 
and fuel—if HEFA jet fuel replaces as little as 18 percent of current U.S. jet fuel consumption.   

With HEFA jet fuel growth to replace 18 percent of U.S. jet fuel, world livestock fat and 
fish oil production could supply only a fraction of U.S. HEFA feedstock demand unless that 
demand boosts their production, with consequent indirect carbon impacts.  Palm oil production 
could expand to fill other uses for livestock fat and other plant oils which the increased U.S. 
biofuel demand would displace.  Intensified and expanded production of soybean and other oil 
crops with relatively high indirect carbon impacts would likely be necessary, in addition, to 
supply the total demand for both food and fuel.  Further, given refiner incentives to repurpose 
climate-stranded crude refining assets, plausible U.S. HEFA growth scenarios by mid-century 
range above 18 percent and up to 39 percent of U.S. jet fuel replacement with HEFA jet fuel.   

Thus, data and analysis in Chapter 4 suggest the potential for significant indirect carbon 
emission impacts associated with the mix of HEFA jet fuel feedstocks that could meet plausible 
future SAF demand, and that high-jet yield feeds could contribute to or worsen these impacts.   

Crucially, causal factors for these impacts would be inherent and mutually reinforcing.  
HEFA technology repurposed from crude refineries can process only feedstocks that are co-
produced from food resources, it requires large hydrogen inputs that boost refining emissions to 
marginally improve its low jet fuel yield, and even then, it could require more than two tons of 
carbon-emitting feedstock production per ton of HEFA jet fuel produced.  

Findings and takeaways from this work follow below.  
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Findings and Takeaways  

Finding 1. Hydrotreated Esters and Fatty Acids (HEFA) biofuel technology has inherent 
limitations that affect its potential as a sustainable aviation fuel: low jet fuel yield 
on feedstock, high hydrogen demand, and limited sustainable feedstock supply.  

Takeaway Climate-safe plans and policies will need to prioritize alternatives to petroleum jet 
fuel combustion which do not have known sustainability limitations. 

Finding 2. Switching HEFA feedstocks to target increased jet fuel yield could increase the 
carbon intensity—CO2 emitted per barrel feed—of HEFA refining, compared 
with targeting HEFA diesel yield.  HEFA refining carbon intensity could increase 
in 80 percent of plausible feed switch and processing combinations targeting jet 
fuel.  Direct emission impacts could be significant given that the carbon intensity 
of HEFA refining substantially exceeds that of U.S. petroleum refining.     

Takeaway Environmental impact assessments of proposed HEFA projects will need to 
address potential emissions from future use of HEFA refineries to maximize jet 
fuel production, and assess lower emitting alternatives to repurposing existing 
high-carbon refinery hydrogen plants.   

Finding 3. One of three feeds that could boost HEFA jet fuel yield causes carbon emissions 
from deforestation for palm plantations, and the other two cannot meet potential 
HEFA feedstock demand without risking new carbon emissions from expanded 
livestock production or fisheries depletion.  These indirect impacts could be 
significant given that feedstock demand for replacing only a small fraction of 
current U.S. jet fuel with HEFA jet fuel would exceed total U.S. production of 
HEFA feedstocks biomass—biomass which now is used primarily for food.  

Takeaway Before properly considering approvals of proposed HEFA projects, permitting 
authorities will need to assess potential limits on the use of feedstocks which 
could result in significant climate impacts.   

Finding 4. Natural limits on total supply for the type of feedstock that HEFA technology can 
process appear to make replacing any significant portion of current petroleum jet 
fuel with this type of biofuel unsustainable.  

Takeaway Sustainable aviation plans will need to consider proactive and preventive limits on 
HEFA jet fuel, in concert with actions to accelerate development and deployment 
of sustainable, climate-safe alternatives.  
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1. How would refiners rebuild for HEFA jet fuel production?  

Oil companies can repurpose existing fossil fuel hydrogen plants, hydrocrackers, and 
hydrotreaters at their petroleum refineries to produce jet fuel and diesel biofuels using a 
technology called hydrotreating esters and fatty acids (HEFA).  “Hydrotreating” means a hydro-
conversion process: the HEFA process reacts biomass with hydrogen over a catalyst at high 
temperatures and pressures to form hydrocarbons and water.  “Esters and fatty acids” are the type 
of biomass this hydro-conversion can process: the triacylglycerols and fatty acids in plant oils, 
animal fats, fish oils, used cooking oils, or combinations of these biomass lipids.1  

HEFA processing requires a sequence of steps, performed in separate hydro-conversion 
reactors, to deoxygenate and isomerize (restructure) the lipids feedstock, and very substantial 
hydrogen inputs for those process steps, in order to produce diesel and jet fuels.2  

One problem with using HEFA technology for Sustainable Aviation Fuel (SAF) is that these 
hydrodeoxygenation and isomerization steps alone can convert only a fraction of its feedstock 
into jet fuel—as little as 0.128 pounds of jet fuel per pound of soybean oil feed.3  Intentional 
hydrocracking can boost HEFA jet fuel yield to approximately 0.494 pounds per pound of feed,3 
however, that requires even more hydrogen, and can require costly additional refining capacity.  
This chapter describes the range of processing strategies that refiners could use to increase 
HEFA jet fuel yields from their repurposed crude refineries.    

1.1 Step 1: Hydrodeoxygenation (HDO) of jet fuel (and diesel) hydrocarbons  
HEFA processing produces diesel and jet fuels from the hydrocarbon chains of fatty acids.  

In all HEFA feedstocks, fatty acids are bound in triacylglycerols that contain substantial oxygen, 
and various numbers of carbon double bonds.  To free the fatty acids and make fuels that can 
burn like petroleum diesel and jet fuel from them, that oxygen must be removed from the whole 
feed.  This first essential step in HEFA processing is called hydrodeoxygenation (HDO).  
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HDO reaction chemistry is complex, as reviewed in more detail elsewhere,2 and its intended 
reactions all consume hydrogen by forcing it into the feedstock molecules.  Process reactions 
insert hydrogen to free fatty acids from triacylglycerols (“depropanation”) and to remove oxygen 
by bonding it with hydrogen to form water (“deoxygenation”).  And along with those reactions, 
still more hydrogen bonds with the carbon chains to “saturate” the carbon double bonds in them.  
These reactions proceed at high temperatures and pressures in the presence of a catalyst to yield 
the intended HDO products: deoxygenated hydrocarbon chains which can be further processed to 
make diesel and jet fuels.  

1.2 Step 2: Isomerization of jet fuel and diesel hydrocarbons  
Isomerization restructures the saturated straight-chain hydrocarbons produced by HDO, 

which are too waxy to burn well or safely in diesel or jet engines, by turning these straight-chain 
hydrocarbons into their branched-chain isomers.  This is the second essential HEFA process step.  

Like HDO, isomerization reactions are complex, proceed at high temperatures and pressures 
in the presence of a catalyst, and require substantial hydrogen inputs.2  However, isomerization 
process reactions, conditions, and catalysts differ substantially from those of HDO and, instead 
of consuming the hydrogen input as in HDO, most of the hydrogen needed for isomerization can 
be recaptured and recycled.2  These differences have so far required a separate isomerization 
processing step, performed in a separate process reactor, to make HEFA diesel and jet fuel.  

1.3 Additional option of intentional hydrocracking (IHC)  
Hydrocracking breaks (“cracks”) carbon bonds by forcing hydrogen between bonded carbon 

atoms at high temperature and pressure.  This cracks larger hydrocarbons into smaller ones.  It is 
an unwanted side reaction in HDO and some isomerization processing since when uncontrolled, 
it can produce compounds too small to sell as either diesel or jet fuel.  Intentional hydrocracking 
(IHC) uses specialized catalysts and process conditions different from those required by HDO to 
crack HDO outputs into hydrocarbons in the jet fuel range.   

Thus, while HEFA refiners can make jet fuel with HDO and isomerization alone (No-IHC), 
they could make more jet fuel by adding IHC to their processing strategy.  Adding IHC for the 
HDO output can boost jet fuel yield to approximately 49.4 percent of HEFA feedstock mass 
(49.4 wt.%).3  This boost is important, compared with No-IHC jet fuel yield of approximately 
12.8 wt.% on soybean oil,3 the most abundant HEFA feedstock produced in the U.S.2  However, 
hydrocrackers are expensive to build for refineries that do not already have them,4 and IHC 
increases demand for hydrogen plant production capacity by approximately 1.3 wt.% on feed 
(800 cubic feet of H2/barrel).2 3  New capacity for additional hydrogen production is also costly 
to refiners that cannot repurpose existing capacity.  HEFA refiners that choose the IHC option to 
maximize jet fuel yield might choose one processing strategy to minimize new hydrocracking 
capacity cost, or another processing strategy to minimize new hydrogen capacity cost.  
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1.3.1 IHC in isomerization process units  
Hydrocracking and isomerization can be accomplished in a repurposed crude refinery 

hydrocracker, given the necessary retooling and catalyst for HEFA HDO output processing.2  
Thus, a crude refinery with sufficient existing hydrocracking and hydrogen capacity for the 
whole HEFA feed stream it plans to process could repurpose that equipment for IHC in the 
isomerization step of its repurposed HEFA process configuration.  This “Isom-IHC” processing 
strategy would allow that refiner to maximize HEFA jet fuel yield without the capital expense of 
building a new hydrocracker.  However, combining intentional hydrocracking in isomerization, 
which is required for all HEFA fuels, cracks the entire output from the HDO step, incurring the 
800 cubic feet of hydrogen per barrel cost increment on the entire HEFA feed.  If a refiner lacks 
the existing hydrogen capacity, Isom-IHC could entail building new hydrogen plant capacity.   

1.3.2 Selective IHC in separate hydrocracking process units  
HEFA refiners separate the components of their HDO and isomerization outputs to re-run 

portions of the feed through those processes and to sell HEFA diesel and jet fuel as separate 
products.  That distillation, or “fractionation,” capacity could be used to separate the jet fuel 
produced by HDO and isomerization processing from their hydrocarbons output, and feed only 
those hydrocarbons outside the jet fuel range to a separate intentional hydrocracking unit.  This 
“Selective-IHC” processing strategy could increase jet fuel yield while reducing IHC hydrogen 
consumption, and new hydrogen plant costs, compared with those of the Isom-IHC strategy.  
However, it would not eliminate the hydrogen production cost of IHC, and more importantly for 
refiners that lack the existing hydrocracking capacity before repurposing their crude refineries, it 
would entail building expensive new hydrocrackers.  

1.4 Three potential HEFA jet fuel processing strategies  
HEFA feedstock supply limitations,2 differences in hydrogen production and hydrocracking 

capacities among U.S. refineries,5 and the differences between processing strategies described 
above suggest the broad outlines of a prospective future HEFA jet fuel refining fleet.  Refiners 
that can repurpose sufficient capacity could maximize HEFA jet fuel yield using IHC strategies.  
The fleet-wide mix would be influenced initially by whether existing hydrocracking or hydrogen 
production capacity would limit total production by each refinery to be repurposed.  Later, the 
relative costs of hydrogen production v. hydrocracking could affect the mix of Selective-IHC v. 
Isom-IHC in the mid-century HEFA refining fleet.  

Refiners that lack sufficient capacity for IHC could repurpose for the No-IHC strategy and 
coproduce HEFA jet fuel along with larger volumes of HEFA diesel.  Then, increasing costs of 
the much higher feed volume needed per gallon of HEFA jet fuel yield from the No-IHC strategy 
could limit this strategy to a small portion of the refining fleet by mid-century.  Declining HEFA 
diesel demand, as electric and fuel cell vehicles replace diesel vehicles, could further drive this 
this limitation of the No-IHC processing strategy.  However, refiners that do not use intentional 
hydrocracking could seek to boost HEFA jet fuel yield in another way.   
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2. Can refiners make more HEFA jet fuel from some feedstocks than from others?  

HEFA biofuel technology is limited to a particular subset of world biomass supply for its 
feedstock.  Despite that limitation, however, differences among these lipid feeds could affect 
both HEFA processing and jet fuel yield.  This chapter assesses individual HEFA feedstocks for 
potential differences in HEFA processing and HEFA jet fuel yield.  

Results reveal strong interactions between feedstock and processing configuration choices.  
In essential HEFA process steps, feed choices affect jet fuel yield and hydrogen demand, both of 
which affect options to further boost jet yield with intentional hydrocracking.  Both feedstock 
and processing choices can increase hydrogen demand, which can affect processing to boost jet 
fuel yield where hydrogen supply is limited.  Feed-driven and process strategy-driven impacts on 
hydrogen demand overlap, however, feed rankings for hydrogen differ from those for jet yield, 
and differ among processing configurations.  From the lowest to highest impact combinations of 
feedstock and processing options, jet fuel yield and hydrogen demand increase dramatically.   

Palm oil, livestock fat, and fish oil have relatively high jet fuel yields without intentional 
hydrocracking, and relatively high potentials to enable further boosting jet fuel yields with 
intentional hydrocracking (IHC).   

2.1 HEFA feedstock limitations and supply options  
HEFA biofuel technology relies on the fatty acids of triacylglycerols in biomass lipids for its 

feedstocks, as described in Chapter 1.  Sources of these in relevant concentrations and quantities 
are limited to farmed or fished food system lipids resources.  Among its other problems, which 
are addressed in a subsequent chapter, this technological inflexibility limits feedstock choices for 
refiners seeking to increase HEFA jet fuel yield.   

Historically used lipid biofuel feedstock supplies include palm oil, soybean oil, distillers 
corn oil, canola (rapeseed) oil, and cottonseed oil among the significant HEFA oil crop feeds; 
livestock fats, including beef tallow, pork lard, and poultry fats; and fish oils—for which we 
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analyze data on anchovy, herring, menhaden, salmon, and tuna oils.1  Additionally, though it is a 
secondary product from various mixtures of these primary lipid sources, and its supply is too 
limited to meet more than a small fraction of current HEFA demand,2 we include used cooking 
oil (UCO) in our analysis.1   

2.2 Feedstock properties that affect HEFA jet fuel production  

2.2.1 Feedstock carbon chain length  
Jet fuel is a mixture of hydrocarbons that are predominantly in the range of eight to sixteen 

carbon atoms per molecule.  In fuel chemistry shorthand, a hydrocarbon with 8 carbons is “C8” 
and one with 16 carbons is “C16,” so the jet fuel range is C8–C16.  Similarly, a fatty acid chain 
with 16 carbons is a C16 fatty acid.  Thus, since fuels produced by the essential HEFA process 
steps—hydrodeoxygenation (HDO) and isomerization—reflect the chain lengths of fatty acids in 
the feed,2 the ideal HEFA jet fuel feed would be comprised of C8–C16 fatty acids.  But there is 
no such HEFA feedstock.  

In fact, the majority of fatty acids in HEFA lipids feeds, some 53% to 95% depending on the 
feed, have chain lengths outside the jet fuel range.1  This explains the low jet fuel yield problem 
with relying on HEFA technology for Sustainable Aviation Fuel (SAF) described in Chapter 1.  
However, that 53–95% variability among feeds also reveals that refiners could make more HEFA 
jet fuel from some HEFA feedstocks than from others.  

2.2.2 Feedstock-driven process hydrogen demand  
Options to increase HEFA jet fuel yield using intentional hydrocracking could be limited by 

hydrogen supplies available to refiners, and HDO, an essential HEFA process step, consumes 
hydrogen to saturate carbon double bonds in feeds and remove hydrogen from them (Chapter 1).  
HDO accounts for the majority of HEFA process hydrogen demand, and some HEFA feeds have 
more carbon double bonds, somewhat higher oxygen content, or both, compared with other 
HEFA feeds.2  Thus, some HEFA feeds consume more process hydrogen, and thereby have more 
potential to affect jet fuel yield by limiting high-yield processing options, than other feeds.  

2.3 Ranking HEFA feedstocks for jet fuel production  

2.3.1 Effects on HDO yield  
Table 1 summarizes results of our research for the chain length composition of fatty acids in 

HEFA feedstocks.1  This table ranks feeds by their jet fuel range (C8–C16) fractions.  Since fuels 
produced by the essential HDO and isomerization steps in HEFA processing reflect the chain 
lengths of HEFA feeds, the volume percentages shown in Table 1 represent potential jet fuel 
yield estimates for the processing strategy without intentional hydrocracking (No-IHC).  
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Table 1. Chain length* composition of fatty acid chains in HEFA feedstocks, ranked by jet fuel fraction. 

 Jet fuel fraction (C8–C16)  Diesel fraction (C15–C18)  > C16  >C18 

 (volume % on whole feed)  (vol. %)  (vol. %)  (vol. %) 

Palm oil 46.5  95.6  53.5  0.5 
Menhaden oil 42.3  59.8  57.7  31.2 
Tallow fat 33.3  95.2  66.7  0.4 
Herring oil 32.7  49.3  67.3  42.7 
Poultry fat 32.7  98.1  67.3  1.1 
Anchovy oil 32.6  52.2  67.4  40.9 
Tuna oil  31.5  48.9  68.5  44.5 
Lard fat 30.0  96.5  70.0  2.1 
Salmon oil  27.5  49.7  72.5  44.0 
UCO 10th P.* 26.8  97.9  73.2  1.1 
Cottonseed oil 25.7  98.7  74.3  0.4 
Corn oil (DCO)* 13.6  98.9  86.4  1.1 
UCO 90th P.*  12.9  99.2  87.1  0.8 
Soybean oil  11.7  99.5  88.3  0.4 
Canola oil 4.8  96.8  95.2  3.1 
Yield-wtd. Average 26.3  97.4  73.7  1.0 

*Cx: fatty acid chain of x carbons. . UCO: used cooking oil.  10th P.: 10th Percentile. DCO: Distillers corn oil.   Data from Table 8, 
except world yield data by feed type for yield-weighted average shown from Table 7.  Percentages do not add; fractions overlap.  

Potential feed-driven effects on jet fuel yield shown in Table 1 range tenfold among feeds, 
from approximately 4.8% on feed volume for canola oil to approximately 46.5% for palm oil.  
For context, since supplies of some feeds shown are relatively low, it may be useful to compare 
high jet fuel yield feeds with soybean oil, the most abundant HEFA feed produced in the U.S.2  
Palm oil, the top ranked feed for jet fuel yield, could potentially yield nearly four times as much 
HEFA jet fuel as soybean oil, while menhaden fish oil and tallow might yield 3.6 times and 2.8 
times as much jet fuel as soy oil, respectively.  Again, this is for the No-IHC processing strategy.   

2.3.2 Effects on IHC strategies yields  
Feed-driven jet fuel yield effects could allow intentional hydrocracking (IHC) to further 

boost HEFA jet fuel yield, depending on the IHC processing strategy that refiners may choose.  
At 49.4 wt.% on feed (Chapter 1), or approximately 58 volume percent given the greater density 
of the feed than the fuel, IHC jet fuel yield exceeds those of the feed-driven effects shown in 
Table 1.  But IHC adds substantially to the already-high hydrogen demand for essential HEFA 
process steps (Chapter 1).  In this context, the eight highest-ranked feeds for jet fuel yield in 
Table 1 may allow a refiner without the extra hydrogen supply capacity to use IHC on its entire 
feed to use Selective-IHC on 53.5% to 70% of its feed.  This indirect effect of feed-driven jet 
fuel yield on process configuration choices has the potential to further boost HEFA jet fuel yield.  

Direct feedstock-driven effects on process hydrogen demand, which can vary by feed as 
described above, must be addressed along with this indirect effect.  See Table 2 below.   
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Table 2. Hydrogen demand for hydrodeoxygenation (HDO) of HEFA feedstocks, grouped by HDO jet fuel 
and diesel hydrocarbon yields.  Data in kilograms hydrogen per barrel of feed fraction (kg H2/b) 

Feedstock Jet fraction (C8–C16)a  Diesel fraction (C15–C18)a  Longer chains (> C18)a b 

grouping HDO kg/bc Sat kg/bd  HDO kg/bc Sat kg/bd  HDO kg/bc Sat kg/bd 

High jet/high diesel         
  Palm oil 4.38 < 0.01  4.77 0.64  3.52 0.15 
  Tallow fat 4.53 0.14  4.70 0.62  3.62 0.19 
  Poultry fat 4.58 0.25  5.04 0.92  3.99 0.67 
  Lard fat 4.43 0.11  4.84 0.75  5.39 1.68 
  UCO (10th Pc.) 4.52 0.20  5.02 0.92  4.30 0.75 
  Cottonseed oil 4.30 0.02  5.47 1.34  3.51 0.16 

High jet/low diesel         
  Menhaden oil 4.72 0.28  5.07 0.85  8.64 4.83 
  Herring oil 4.77 0.30  5.09 0.89  6.11 2.52 
  Anchovy oil 4.72 0.28  5.22 1.02  8.07 4.31 
  Tuna oil 4.67 0.24  4.81 0.64  8.06 4.34 
  Salmon oil 4.51 0.09  5.18 1.01  7.99 4.27 

Low jet/high diesel         
  Corn (DCO) oil 4.27 0.01  5.60 1.48  4.87 1.38 
  UCO (90th Pc.) 4.35 0.09  5.56 1.45  3.38 0.00 
  Soybean oil 4.28 0.01  5.70 1.59  3.31 0.00 
  Canola oil 4.35 0.07  5.45 1.37  3.98 0.55 

a. Feedstock component fractions based on carbon chain lengths of fatty acids in feeds.  b. Fatty acid chains with more than 18 
carbons (> C18), which might be broken into two hydrocarbon chains in the jet fuel range (C8–C16) by intentional hydrocracking 
(IHC).  c. HDO: hydrodeoxygenation; hydrogen consumed in HDO reactions, including saturation.  d. Sat: saturation, H2 needed 
to saturate carbon double bonds in the feedstock component, included in HDO total as well and broken out here for comparisons 
between types of feeds.  See Table 8 for details of data, methods, and data sources.  Note that fatty acids with 15–16 carbons 
(C15–C16) are included in both the jet fuel and the diesel fuel ranges.  UCO: Used cooking oil, a highly variable feed; the 10th 
and 90th percentiles of this range of variability are shown.    

2.3.3 Effects on process hydrogen demand  
Table 2 shows process hydrogen demand for HDO, and the portion of HDO accounted for 

by saturation of carbon double bonds, for fractions of each feedstock.  The important detail this 
illustrates is that saturation of carbon double bonds—especially in the larger-volume diesel 
fraction and, for fish oils, the longer chain fraction—explains most of the differences in direct 
effects on hydrogen demand among feeds.  At less than 1% to more than half of HDO hydrogen 
demand, saturation drives differences in hydrogen demand among feed fractions (Table 2).  
Further, these differences peak in the diesel and longer chain fractions of feeds (Id.), and the 
combined volumes of these diesel and longer chain fractions are both high for all feeds and 
variable among feeds (Table 1).   

Since HDO is an essential step in all HEFA processing strategies (Chapter 1), this evidence 
that process hydrogen demand varies among feeds because of the processing characteristics of 
whole feeds means we can compare hydrogen demand across processing strategies based on 
whole feeds.  Table 3 shows results from this comparison across processing strategies.   
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Table 3. Hydrogen demand in the no intentional hydrocracking (No-IHC), Selective IHC and Isom-IHC 
processing strategies by feed grouping and feed.    kg H2/b: kilograms hydrogen/barrel whole feed 

Feedstock      No-IHC a               Selective-IHC b                      Isom-IHC c 

grouping  (kg H2/b)   (kg H2/b)   (kg H2/b) 

High jet/high diesel         
  Palm oil  4.79   5.79   6.60 
  Tallow fat  4.71   6.11   6.70 
  Poultry fat  5.03   6.28   6.85 
  Lard fat  4.85   6.13   6.65 
  UCO (10th P.)  5.01   6.37   6.83 
  Cottonseed oil  5.44   6.84   7.28 

High jet/low diesel         
  Menhaden oil  6.18   7.30   8.02 
  Herring oil  5.50   6.76   7.33 
  Anchovy oil  6.37   7.67   8.23 
  Tuna oil  6.29   7.62   8.16 
  Salmon oil  6.40   7.78   8.25 

Low jet/high diesel         
  Corn (DCO) oil  5.58   7.19   7.42 
  UCO (90th P.)  5.55   7.17   7.39 
  Soybean oil  5.68   7.33   7.52 
  Canola oil  5.40   7.16   7.24 

Feed-wtd. Average  5.24   6.62   7.07 

a. Intentional hydrocracking (IHC) is not used.   b. Intentional hydrocracking (IHC) is selective because in this strategy HDO 
output is separately isomerized, and only the non-jet fuel hydrocarbons from HDO are fed to IHC.  c. Isomerization and IHC are 
accomplished in the same process step in this strategy; all HDO output, including the jet fuel fraction, is fed to intentional 
hydrocracking in this strategy.  See Table 8 for details of data, methods, and data sources;1 Table 7 for world feed data used to 
derive feed-weighted averages.  UCO: Used cooking oil, a highly variable feed; 10th and 90th percentiles of range shown.    

2.3.4 Interactions between feedstock and processing choices 
Feedstock and process strategy choices combined can impact HEFA process hydrogen 

demand dramatically (Table 3).  As expected, IHC increases hydrogen demand for all feeds, 
however, feed-driven and process strategy-driven effects overlap.  The maximum feed-driven 
impact in the No-IHC strategy (6.40 kg H2/b) exceeds the minimum (5.79 kg H2/b) in the 
Selective-IHC strategy (Id.).  Similarly, the maximum feed-driven impact in the Selective-IHC 
strategy (7.78 kg H2/b) exceeds the minimum (6.60 kg H2/b) in the Isom-IHC strategy (Id.).  
Hydrogen demand increases by approximately 75% from the lowest impact (4.71 kg H2/b) to the 
highest impact (8.25 kg H2/b) combination of feedstock and processing strategy (Id.).    

Feed rankings for hydrogen demand differ from feed rankings for jet fuel yield (tables 1, 3).  
Palm oil ranks at the top for jet fuel yield and at or near the bottom for hydrogen demand while 
in contrast, fish oils are among the highest ranked feeds for both jet yield and hydrogen demand.  
Livestock fats are among the highest ranked feeds for jet fuel yield and among the lowest ranked 
feeds for hydrogen demand.  The lowest ranked feeds for jet fuel yield, soybean and canola oils, 
are medium-ranked to high-ranked feeds for hydrogen demand.   
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Relatively lower hydrogen demand for palm oil and livestock fats across the columns in 
Table 3 further illustrates how interactions of feedstock and processing strategies can contribute 
to increased jet fuel yields.  For example, the relative Isom-IHC hydrogen demand reduction 
achievable by switching from soybean oil to tallow (-0.82 kg/b; -10.9%) or from soybean oil to 
palm oil (-0.92 kg/b; -12.2%) can help to support the highest jet fuel yield processing strategy in 
situations where refinery hydrogen production capacity is marginally limited.  

Results in Table 3 also reveal that some feedstocks switch rankings between the Selective-
IHC strategy and other processing strategies.  In one example, canola oil feedstock demands 
more hydrogen than cottonseed oil feedstock for Selective-IHC but slightly less than cottonseed 
oil for the No-IHC and Isom-IHC strategies (Table 3).  This corresponds to the greater fraction 
of canola oil than cottonseed oil sent to intentional hydrocracking for the Selective-IHC strategy 
(see Table 1, > C16 vol. %).    

Another example: Only some 57.7% of the total Menhaden oil feed volume goes to 
intentional hydrocracking for Selective-IHC, as compared with 88.3% of the soybean oil feed 
(Id.).  Consequently, Menhaden oil demands less hydrogen than soybean oil for Selective-IHC 
but more hydrogen than soybean oil for the other processing strategies (Table 3).   

Putting these direct and indirect feed-driven effects together, consider switching from 
soybean oil to tallow for Selective-IHC at a 50,000 to 80,000 b/d refinery—which is in the range 
of projects now proposed in California.2  The direct effect on HDO from this soy oil-to-tallow 
switch, shown in the No-IHC column of Table 3 (-0.97 kg H2/b), carries over to Selective-IHC.  
The indirect effect sends 21.6% less of the total tallow feed to hydrogen-intensive cracking for 
Selective IHC than that of soy oil (Table 1, > C16 fractions), further boosting hydrogen savings 
from the switch to -1.22 kg/b on total feed (Table 3).  At feed rates of 50,000–80,000 b/d, this 
might save the refiner construction and operating costs for 61,000 to 97,600 kg/d of hydrogen 
capacity.  Expressed as volume in millions of standard cubic feet per day (MMSCFD), that is the 
equivalent of a 24 to 38 MMSCFD hydrogen plant.   

At the same time that switching from soy with No-IHC to tallow with Selective-IHC could 
enable the higher-yield processing strategy, however, net process hydrogen demand would 
increase by 0.43 kg/b (Table 3), an increase in this example of 8.4 to 13.5 MMSCFD.     

Thus, examining feed and processing interactions reveals that switching to feeds with higher 
jet-range fractions, lower HDO hydrogen demand, or both enables refiners with limited hydrogen 
supplies to use intentional hydrocracking and thereby further boost jet fuel yields.  More broadly, 
these results show refiners can make more HEFA jet fuel from some feedstocks than from others, 
but that doing so could result in substantially increased hydrogen demand for some combinations 
of feedstock and processing choices.   
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3. Does switching from one HEFA feedstock to another change processing carbon 
intensity differently when refiners target jet fuel instead of diesel production?  

Switching feedstocks and production targets can affect the per-barrel emissions—the carbon 
intensity—of HEFA refining dramatically.  The vast majority of direct CO2 emission from HEFA 
refining emits from petroleum refinery steam reformers that refiners repurpose to supply HEFA 
process hydrogen demand.2  The reformer emissions further increase with increasing hydrogen 
production.2  As shown in Chapter 2, refiners could switch feeds to boost HEFA jet fuel yield in 
ways that increase refinery hydrogen demand differently compared with targeting HEFA diesel 
yield.  This chapter evaluates the carbon intensity (CI) impacts of HEFA refining that could 
result from targeting HEFA jet fuel yield instead of diesel yield, and weighs their significance 
against the CI of petroleum refining.    

3.1 CO2 co-production and emission from hydrogen production by steam reforming  

3.1.1 How steam reforming makes hydrogen  
Steam reforming is a fossil fuel hydrogen production technology that co-produces CO2.  The 

process reacts a mixture of superheated steam and hydrocarbons over a catalyst to form hydrogen 
and CO2.  Hydrocarbons used include methane from natural gas, and it is often called steam 
methane reforming (SMR), but crude refiners use hydrocarbon byproducts from refining such as 
propane, along with methane from purchased natural gas, as feeds for the steam reformers that 
they could repurpose for HEFA processing.   

3.1.2 How steam reforming emits CO2   
Both its CO2 co-product and CO2 formed in its fuel combustion emit from steam reforming.  

An energy-intensive process, steam reforming burns fuel to superheat process steam and feed, 
and burns more fuel for energy to drive pumps and support process reactions.  Steam reforming 
fuel combustion emissions are reformer-specific and vary by plant.  Based on verified permit 
data for 11 San Francisco Bay Area crude refinery steam reforming plants, we estimate median 
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fuel combustion emissions of approximately 3.93 grams of CO2 emitted per gram of hydrogen 
produced (g CO2/g H2), conservatively assuming methane fuel.2  Co-product emissions are larger 
still, and vary by feed, with approximately 5.46 g CO2/g H2 emitting from methane feed and 6.56 
g CO2/g H2 emitting from propane feed.2  The coproduct and combustion emissions are additive.   

3.1.3 Steam reforming CO2 emission estimate 
HEFA refinery steam reforming can be expected to use a feed and fuel mix that includes the 

propane byproduct from the process reactions discussed in Chapter 1 and natural gas methane.  
Based on process chemistry we conservatively assume 79% methane/21% propane feed with 
100% methane fuel.  From these figures we estimate typical HEFA steam reforming emissions of 
approximately 9.82 g CO2/g H2.  This estimate is for repurposed crude refinery steam reformers, 
which are aging and may not be as efficient as newer steam reformers.2  For context, however, 
our estimate is within 2.5% of a recent independent estimate of median emissions from newer 
merchant steam methane reforming plants, when compared on a same-feed basis.2  

Thus, repurposed refinery steam reforming emits CO2 at nearly ten times its weight in 
hydrogen supplied.  With the high hydrogen demand for HEFA processing shown in Chapter 2, 
that is a problem.  Since steam reforming emissions increase with increased production to meet 
increased hydrogen demand, the refining CI values reported below are based on the emission 
factor described above (9.82 g CO2/g H2) and the hydrogen demand data from Chapter 2. 

3.2 Feedstock effects on CI resulting from HDO hydrogen demand  

Hydrodeoxygenation (HDO) is an essential step, and is the major hydrogen consuming step, 
in all HEFA processing strategies (chapters 1 and 2).  The data in Table 4 represent the HEFA 
processing strategy that uses HDO without intentional hydrocracking (No-IHC).   

3.2.1 Feedstock HDO chemistry impact on HEFA refining CI  
Table 4 shows effects of feedstock HDO chemistry on HEFA steam reforming emissions.  

Steam reforming-driven CI (kg/b: kg CO2 per barrel feed) is substantially higher for whole feeds 
than for their jet fuel fractions.  This is because the non-jet fractions need more hydrogen to 
saturate carbon double bonds and their combined volumes are larger than that of the jet fuel 
fraction (tables 1 and 2).  Further, the extent of these differences between fractions varies among 
feeds (Id.).  This is why feeds change ranks between the columns in Table 4.  For example, the 
jet fuel fraction of palm oil has higher CI than that of soybean oil even though the whole feed 
data show that soybean oil is a higher CI feed.  This variability among feed fractions also is why 
fish oil CI is high for both the jet fraction and the whole feed.  

3.2.2 Need to account for whole feed impact 
Does Table 4 show that palm oil could be a higher refining CI feed than soybean oil?  No.  

Since the HDO step is essential for removing oxygen from the whole feed to co-produce both 
HEFA jet fuel and HEFA diesel, choosing any feed results in the CI impact of that whole feed.     
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Table 4. Hydrogen steam reforming emissions associated with the jet fuel fraction v. whole HEFA feeds in 
the HDO (No IHC) refining strategy; comparison of feed ranks by emission rate.  

Jet fuel fraction (C8–C16)  Whole feed (≥ C8) 
Feed (rank) CO2 (kg/b feed)  Feed (rank) CO2 (kg/b feed) 

Herring oil 46.8  Salmon oil 62.8 
Menhaden oil 46.4  Anchovy oil 62.5 
Anchovy oil 46.4  Tuna oil 61.7 
Tuna oil  45.9  Menhaden oil 60.7 
Poultry fat 45.0  Soybean oil 55.8 
Tallow fat 44.5  Distillers corn oil 54.8 
UCO (10th Percentile) 44.4  UCO (90th Percentile) 54.4 
Salmon oil 44.3  Herring oil 54.0 
Lard fat 43.5  Cottonseed oil 53.4 
Palm oil 43.0  Canola oil 53.1 
Canola oil 42.7  Poultry fat 49.4 
UCO (90th Percentile) 42.7  UCO (10th Percentile) 49.2 
Cottonseed oil 42.2  Lard fat 47.6 
Soybean oil 42.0  Palm oil 47.1 
Distillers corn oil 41.9  Tallow fat 46.2 

C8–C16: fatty acid chains with 8 to 16 carbon atoms.  ≥ C8: fatty acid chains with 8 or more carbon atoms.  Menhaden: a fish.  
UCO: used cooking oil, a variable feed; 10th and 90th percentiles shown.  Data from Table 2 at 9.82 g CO2/g H2 steam reforming. 

While the jet fuel fraction data in this table helps to inform why feed quality impacts refining CI, 
we need to account for those CI impacts of whole feeds shown in Table 4.  

3.2.3 High-jet feeds can increase or decrease HDO-driven CI  
HDO-driven CI findings for whole feeds reveal mixed CI results for high-jet fuel yield 

feedstocks in No-IHC processing.  Fish oils rank highest for steam reforming-driven CI while 
livestock fats and palm oil rank lowest (Table 4).  Thus, for this processing strategy, switching 
feeds to boost jet fuel yield can increase or decrease refining CI.  However, No-IHC also is the 
processing strategy that HEFA refiners use to maximize diesel yield rather than jet fuel yield.  
Feedstock quality interacts with other processing choices in different ways that could further 
boost HEFA refining CI along with jet fuel yield, as shown below.    

3.3 Feedstock effects on CI resulting from Selective-IHC hydrogen demand 

3.3.1 Process strategy impact of high-jet feeds   
High jet yield feeds result in less input to Selective-IHC, enabling marginally hydrogen-

limited refiners to further boost jet fuel yield via Selective-IHC, but this requires additional 
hydrogen (chapters 1 and 2).  Intentional hydrocracking (IHC) thus increases hydrogen steam 
reforming rates and emissions, increasing refining CI for all feeds, as shown in Table 5.  This 
impact overlies the HDO impact, so that feed CI values overlap between columns.  For example, 
the tuna oil No-IHC CI (61.7 kg/b) exceeds the tallow Selective-IHC CI (60.0 kg/b), and the 
anchovy oil Selective-IHC CI (75.3 kg/b) exceeds the soy oil Isom-IHC CI (73.9 kg/b).   



UNSUSTAINABLE AVIATION FUEL 

 19 

Table 5. Hydrogen steam reforming emissions from the No-IHC, Selective-IHC, and Isomerization IHC 
refining strategies: comparisons of whole HEFA feed ranks by emission rate.   

No-IHC  Selective-IHC  Isomerization-IHC 
Feed (rank) (kg CO2/b)  Feed (rank) (kg CO2/b)  Feed (rank) (kg CO2/b) 

Salmon oil 62.8  Salmon oil 76.4  Salmon oil 81.0 
Anchovy oil 62.5  Anchovy oil 75.3  Anchovy oil 80.8 
Tuna oil 61.7  Tuna oil 74.8  Tuna oil 80.1 
Menhaden oil 60.7  Soybean oil 72.0  Menhaden oil 78.8 
Soybean oil 55.8  Menhaden oil 71.6  Soybean oil 73.9 
Corn oil–DCO 54.8  Corn oil-DCO 70.6  Corn oil-DCO 72.8 
UCO 90th P. 54.4  UCO 90th P. 70.4  UCO 90th P. 72.6 
Herring oil  54.0  Canola oil 70.3  Herring oil  72.0 
Cottonseed oil 53.4  Cottonseed oil 67.2  Cottonseed oil 71.5 
Canola oil 53.1  Herring oil 66.4  Canola oil 71.1 
Poultry fat 49.4  UCO 10th P. 62.5  Poultry fat 67.2 
UCO 10th P. 49.2  Poultry fat 61.7  UCO 10th P. 67.1 
Lard fat 47.6  Lard fat 60.2  Tallow fat 65.7 
Palm oil 47.1  Tallow fat 60.0  Lard fat 65.3 
Tallow fat 46.2  Palm oil 56.9  Palm oil 64.8 

IHC: Intentional hydrocracking.  No-IHC: CO2 from hydrodeoxygenation (HDO).  Selective-IHC: CO2 from HDO plus IHC of HDO 
output hydrocarbons > C16.  Isomerization-IHC: CO2 from HDO plus IHC of all HDO output (> C8).  Menhaden: a fish.  UCO: 
used cooking oil, 10th, 90th percentiles shown.  DCO: distillers corn oil.  Figures shown exclude emissions associated with H2 
losses, depropanation, and inadvertent cracking.  Data from Table 3 at 9.82 g CO2/g H2 steam reforming. 

3.3.2 Feed chemistry effects on feed rankings for CI  
Feedstock CI rankings differ between No-IHC and Selective-IHC processing (Table 5).  

This is a feed quality impact driven primarily by the different volumes of non-jet fractions sent to 
IHC among feeds.  It boosts the CI of soybean oil from 4.9 kg/b below to 0.4 kg/b above the CI 
of menhaden oil with the addition of Selective-IHC (Id.).  With 88.3% of its volume outside the 
jet fuel range compared with 57.7% of menhaden oil (Table 1, > C16 fractions), soy oil sends 
30.6% more feed to Selective-IHC than menhaden oil.  More IHC feed requires more hydrogen, 
boosting steam reforming emissions more with soy than with menhaden oil.  Similarly, canola oil 
sends 27.9% more feed to Selective-IHC than herring oil (Id.).  This boosts canola oil CI from 
0.9 kg/b below to 3.9 kg/b above herring oil CI with the addition of Selective-IHC (Table 5).  

3.3.3 How livestock fat feeds could affect soy oil and canola oil refining CI  
When switching from soy or canola oil to livestock fat enables a refiner to boost jet fuel 

yield by repurposing its refinery for Selective-IHC processing, that intentional hydrocracking can 
boost jet yield from soy and canola oil feeds as well.  Thus, instead of shutting down when, for 
any reason at any time, livestock fat becomes too scarce or expensive, the refiner could make jet 
fuel by going back to soybean oil or canola oil feedstock.  This could increase refining CI by 
16.2 kg/b (29%) for soy oil, and 17.2 kg/b (32%) for canola oil, based on our results for the 
Selective-IHC versus No-IHC processing strategies in Table 5.  
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3.4 Feedstock effects on CI resulting from Isom-IHC hydrogen demand  
Livestock fat and palm oil could maximize jet fuel yield by enabling Isom-IHC processing, 

since these feeds minimize HDO hydrogen demand (chapters 1 and 2).  Their relatively lower 
non-jet fractions do not contribute to this effect on Isom-IHC because, in contrast to Selective-
IHC, Isom-IHC processes the entire feed stream output from HDO.  Direct effects of feed quality 
variability on Isom-IHC cracking are relatively weak, since HDO both saturates and removes 
oxygen from Isom-IHC inputs.  Thus, the relative feed rankings for CI from No-IHC processing 
carry over to the Isom-IHC feed rankings with only minor differences (Table 5).  However, by 
cracking of the entire HDO output, Isom-IHC further boosts hydrogen demand, thus hydrogen 
steam reforming emissions, resulting in the highest HEFA refining CI for all feeds (Id.).  

Across feeds and process options, from the lowest to the highest impact combinations of 
feeds and processing, HEFA refining CI increases by 34.8 kg CO2/b (75%), and CI increases in 
122 (79.7%) of 153 feed switching combinations that could boost jet fuel yield (tables 1, 3, 5).  

3.5 Comparison with petroleum refining CI by feedstock and processing strategy 
Chart 1 plots results for feedstock-related impacts on the variability of HEFA refining CI 

from HEFA steam reforming emissions against the CI of U.S. petroleum refining.  Our results in 
Table 5 are shown by processing strategy and, within each strategy, each feed is represented by a 
color-coded column.  The height of the column represents the contribution of steam reforming to 
HEFA refining CI for that particular feed and processing strategy.  The solid black line shown at 
approximately 41.8 kg/b (kg CO2/barrel crude processed) represents the average U.S. petroleum 
refining CI from 2015 through 2017.6  We use this (41.8 kg/b) as our benchmark.  For added 
context, average U.S. petroleum refining CI from 2006–2008,7 a period when the U.S. refinery 
crude slate was denser and higher in sulfur than during 2015–20178 resulting in higher historic 
U.S. crude refining industry CI,7 is represented by the dashed line at 50 kg/b in the chart.  

Please note what HEFA emissions Chart 1 does and does not show.  It shows HEFA refining 
steam reforming emissions only.  This helps us focus on our question about refining CI impacts 
from HEFA feedstock switching to target jet fuel, which are directly related to HEFA steam 
reforming rates.  It does not show total direct emissions from HEFA refining.   

3.5.1 HEFA refining CI impacts are significant compared with crude refining   
Other HEFA refining emissions besides those from steam reforming—from fuel combustion 

to heat and pressurize HEFA hydro-conversion reactors, precondition and pump their feeds, and 
distill and blend their products—could add roughly 21 kg/b of additional HEFA refining CI.2  
Thus, for a rough comparison of petroleum refining CI with total HEFA refining CI, imagine 
adding 21 kg/b to the top of each column in Chart 1.  HEFA refining CI approaches or exceeds 
double the CI of petroleum refining.  Clearly, expanding HEFA jet fuel would increase the CI of 
hydrocarbon fuels processing substantially.      
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1. HEFA Steam Reforming Emissions v. Total U.S. Petroleum Refining Emissions, kg CO2/barrel feed input.  
a. HEFA steam reforming emissions only: values shown exclude CO2 emitted by other HEFA refining process and support 
equipment.  This contrasts with the petroleum refining emissions shown, which include all direct emissions from crude refining.  
Including all direct emissions from HEFA refining could increase the HEFA estimates shown by approximately 21 kg/barrel.2  The 
“No-IHC” strategy excludes intentional hydrocracking (IHC); the “Selective-IHC” strategy adds emission from producing hydrogen 
consumed by intentional hydrocracking of feed fractions comprised of hydrocarbons outside the jet fuel range; the “Isomerization-
IHC” strategy adds emissions from intentional hydrocracking of whole feeds in the isomerization step of HEFA fuels production. 
HEFA data shown include feed-driven emissions in Table 5 plus additional steam reforming emissions (2.5 kg/b) from producing the 
additional hydrogen that is lost to unintended side-reaction cracking, solubilization, scrubbing and purging (see Table 8).1    
b. U.S. petroleum refinery emissions including total direct CO2 emitted from steam reforming and all other petroleum refinery 
process and support equipment at U.S. refineries.  Mean from 2015 through 2017 based on total refinery emissions and distillation 
inputs reported by the U.S. Energy Information Administration (EIA).6  Mean from 2006 through 2008 represents a period of 
historically high-carbon U.S. refining industry crude inputs.7 8  

3.5.2 High-jet feed impacts on processing targeting jet fuel can increase refining CI  
Feeds that enable intentional hydrocracking to boost jet fuel yield could increase HEFA 

refining CI significantly (Chart 1).  Here we report feed switching CI increments compared with 
No-IHC processing of soy and canola oils to target diesel yield (see Table 5) as percentages of 
our petroleum crude refining benchmark:  Switching to Selective IHC with anchovy and salmon 
oils increases CI by 47% to 56% (of crude refining CI) while switching to Selective IHC with 
menhaden oil increases CI by 38% to 44%.  Switching to Isom-IHC with tallow increases CI by 
24% to 30% while switching to Isom-IHC with palm oil increases HEFA refining CI by 21% to 
28% of crude refining CI.  Switching to Selective-IHC with tallow increases CI by 10% to 17%.  
Only Selective-IHC with palm oil has similar CI to that of No-IHC with soy oil (+3%).   

3.5.3 High-jet feed CI impacts are mixed in processing targeting HEFA diesel yield     
Compared with No-IHC processing of soy or canola oils, which are the combinations of 

processing and feeds that maximize HEFA diesel yield, No-IHC with fish oils could increase 
refining CI while No-IHC with palm oil or livestock fats could decrease CI.  For example, 
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switching to anchovy oil could increase No-IHC HEFA refining CI over that of canola and soy 
oils by 16% to 23% of crude refining CI while switching to tallow could decrease it by 16% to 
23% of crude refining CI.  But there is a caveat to those estimates.  

In theory, feeding tallow to No-IHC processing could boost jet fuel yield to one-third of 
feedstock volume (Table 1) while lowering CI by 6.8 or 9.5 kg/b below canola or soy oil in No-
IHC processing, the strategies refiners use to maximize HEFA diesel yield.  However, this would 
require three barrels of tallow feed per barrel of jet fuel yield, emphasizing a crucial assumption 
about HEFA biofuel as a sustainable jet fuel solution—it assumes a sustainable feedstock supply.  
That assumption could prove dangerously wrong, as shown in Chapter 4.   
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4. HEFA jet fuel feedstock and carbon sinks: Could the feedstocks that maximize HEFA 
jet fuel instead of diesel yield have comparatively high indirect climate impacts?  

Increasing demand for limited supplies of feedstocks that refiners could use to boost HEFA 
jet fuel yield and make more HEFA jet fuel risks increasing deforestation and other serious 
indirect climate impacts.  HEFA biofuel feedstocks are purpose-derived lipids also needed for 
food and other uses,9 10  are globally traded, and can increase in price with increased biofuel 
demand for their limited supply.2  Ecological degradation caused by expanded production and 
harvesting of the extra lipids for biofuels has, in documented cases, led to emissions from natural 
carbon sinks due to biofuels.  Those emissions have traditionally been labeled as an “indirect 
land use impact,” but as shown above, refiners seeking to maximize HEFA jet fuel production 
also could use fish oil feedstocks.  The term “indirect carbon impacts,” meant to encompass risks 
to both terrestrial and aquatic carbon sinks, is used in this chapter.   

4.1 Natural carbon sinks that HEFA jet fuel feedstock acquisition could affect  
Feedstocks that increase HEFA jet fuel production could have indirect impacts on land-

based carbon sinks, aquatic carbon sinks, or both.  At the same time the impact mechanisms 
differ between terrestrial and aquatic ecosystems.  Part 4.1.1 below discusses carbon sink risks 
due to land degradation, and part 4.1.2 discusses carbon sink risks due to fishery depletion. 

4.1.1 Land degradation risks: Carbon sinks in healthy soils and forests  
Even before new Sustainable Aviation Fuel plans raised the potential for further expansion 

of HEFA feedstock acquisition, biofuel demand for land-based lipids production was shown to 
cause indirect carbon impacts.  A mechanism for these impacts was shown to be global land use 
change linked to prices of commodities tapped for both food and fuel.11  Instead of cutting 
carbon emissions, increased use of some biofuel feedstocks could boost crop prices, driving crop 
and pasture expansion into grasslands and forests, and thereby degrading natural carbon sinks to 
result in biofuel emissions which could exceed those of petroleum fuels.11  
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Indirect carbon impacts of lipid feedstocks which further HEFA biofuel expansion could tap 
have been observed and documented in specific cases.  International price dynamics involving 
palm oil, soybean oil, biofuels and food were linked as factors in the deforestation of Southeast 
Asia for palm oil plantations.12  Soy oil prices were linked to deforestation of the Amazon and 
Pantanal in Brazil for soybean plantations.13 14 15  Demand-driven changes in European and U.S. 
prices were shown to act across the oil crop and animal fat feedstocks for HEFA biofuels.16  
Rapeseed (canola) and soy biofuels demand drove palm oil expansion in the Global South as 
palm oil imports increased for other uses of those oils displaced by biofuels in the Global 
North.17 Indirect land use impacts of some soy oil—and most notably, palm oil—biofuels were 
found to result in those biofuels emitting more carbon than petroleum fuels they are meant to 
replace.17 18 19  Current U.S. policy discourages palm oil-derived biofuel for this reason.20 

As of 2021, aerial measurements suggest that combined effects of deforestation and climate 
disruption have turned the southeast of the great Amazonian carbon sink into a carbon source.21  
Market data suggest that plans for further HEFA biofuels expansion have spurred an increase in 
soybean and tallow futures prices.22 23 24  A joint report by two United Nations-sponsored bodies, 
the Intergovernmental Panel on Climate Change and the Intergovernmental Science-Policy 
Platform on Biodiversity and Ecosystem Services, warns that expansion of industrial biofuel 
feedstock plantations risks inter-linked biodiversity and climate impacts.25   

Moreover, these risks are mutually reinforcing.  Potential pollinator declines,26 climate 
heating-driven crop losses,27 biofuel policy-driven food insecurity,28 and the prospect that, once a 
biofuel also needed for food is locked into place, retroactive limits on land use conversion could 
worsen food insecurity,11 reveal another aspect of this carbon sink risk.  Namely, the assumption 
asserted by HEFA biofuel proponents, that we can “grow our way out” of limits on biomass 
diversion to biofuels by increasing crop yields and reverse course later if that does not work, 
risks lasting harm.  

4.1.2 Fishery depletion risks: The biological carbon pump in world oceans 
Increasing demand for fish products could further drive fisheries depletion, thereby risking 

substantial emissions from the oceanic carbon sink.  This potential impact, like that on terrestrial 
carbon sinks, has received intensifying scientific attention in recent years, but appears to remain 
less widely known to the general public.  Fished species have crucial roles in the mechanisms 
that send carbon into the oceanic carbon sink, as shown below.  

Oceans account for 71% of the Earth surface29 and remove roughly one-fourth to one-third 
of total carbon emissions from all human activities annually.30 31  A portion of the CO2 exchange 
between air and water at the sea surface is sequestered in the deep seas via inter-linked shallow, 
mid-reach, and benthic ecosystems that comprise a “biological pump” in which fished species 
play key roles.  See Illustration 1.   
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Illustration 1. Biological pump to the deep oceans carbon sink 
Fish have key roles in the inter-linked shallow, mid-reach, and benthic ecosystems that drive a “biological pump” 
which sends carbon into the deep seas.  In well-lit shallow waters, photosynthesis converts CO2 into organic carbon 
that is taken up by plants, then by animals in aquatic food webs, and horizontal migration of faster-swimming species 
fertilizes phytoplankton blooms in the nutrient-poor open oceans, reinforcing the carbon uptake.  Some of this carbon 
falls to the deep sea in fecal pellets and carcasses of fish and other animals (dashed lines shown), while respiration 
releases CO2 from aquatic animals and from bacterial degradation of fecal matter (upward-curving lines), some of 
which re-enters the atmosphere at the sea surface.  Active vertical migration (solid vertical lines) further drives the 
biological pump.  A substantial portion of both fish and their invertebrate prey biomass feeds near the surface at night 
and in much deeper mid-reaches of the ocean during daylight—where deep-sea fish species migrate and feed as well 
(black and red boxes).  Here in the mid-reaches, a greater portion of the carbon in fecal pellets and dead fish sinks to 
the bottom, and active migration feeding by deep sea fish transfers additional carbon to the deep sea.  The organic 
carbon that reaches the deep sea can be sequestered in sediments for hundreds to thousands of years.  

In well-lit shallow waters, photosynthesis converts CO2 into organic carbon that is taken up 
by plants and then by animals in ocean food webs.  (Illustration, top.)  Horizontal migration of 
faster-swimming species fertilizes phytoplankton blooms in the nutrient-poor open oceans, 
reinforcing the carbon uptake (Id.).25 31  Some of this carbon sinks to the deep sea in fecal pellets 
and carcasses of fish and other animals (dashed lines shown)25 32 but not all of it; some of the 
CO2 released in respiration by aquatic animals and bacterial degradation of fecal matter re-enters 
the atmosphere at the sea surface (upward-curving lines).30 32  That sea surface carbon exchange 
emphasizes the role of active vertical migration (solid vertical lines) in the biological pump.  

For both fish and their invertebrate prey, a substantial portion of their ocean biomass feeds 
near the surface at night and in much deeper mid-reaches of the ocean during daylight25—where 
deep-sea fish species migrate and feed as well.32  Here in the mid-reaches, a greater portion of 
the carbon in fecal pellets and dead fish sinks to the bottom, and active migration feeding by 
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deep sea fish transfers additional carbon to the deep sea.25 30 32  The organic carbon that reaches 
the deep sea can be sequestered in sediments for hundreds to thousands of years.25 30 32   

Although impacts are not yet fully quantified,25 at present—even at “maximum sustainable 
yield”—fishery depletion impacts the oceanic carbon sink by removing roughly half of the 
fisheries biomass that would otherwise be in world oceans.25 31  This exports the carbon in fish 
from ocean sequestration to land, where that exported carbon then enters the atmosphere.25 31  
Fished species are targeted selectively, disrupting ecosystems involved in the biological pump 
and potentially reducing both the passive and the active transport of carbon to deep sea carbon 
sequestration.25 32  Worse, as demands for limited fisheries catches have grown, bottom trawling, 
which directly disrupts and releases carbon from ocean sediments, may already have reduced the 
oceanic carbon sink by as much as 15–20%.25  In this context fish oil demand, while only a small 
fraction of total fisheries catch, is still supplied more from whole fish than from fish byproducts, 
and is projected to grow by a few percentage points through 2030.10  Thus, potential additional 
fish oil demand for biofuel poses an indirect carbon impact risk.  

4.2 Historic impact assessments for high jet fuel yield HEFA feedstocks  
HEFA refiners could maximize jet fuel instead of diesel production using palm oil, fish oil, 

or livestock fats for feedstocks, as shown in Chapter 2 above.  Historic demand for these specific 
feedstocks has resulted in relatively high indirect carbon impacts from one of them, and raises 
questions about future impacts from increased demand for the other two high jet fuel yield feeds.   

4.2.1 Palm oil: High jet fuel yield, high impact and current use restriction 
With 46.5% of its fatty acid feedstock volume comprised of carbon chains in the jet fuel 

range, palm oil ranks first among major HEFA feedstocks for the potential to increase HEFA jet 
fuel production.  See Table 1.  Palm oil also has perhaps the highest known potential among 
HEFA feedstocks for indirect land use impacts on natural carbon sinks (§ 4.1.1).  Some palm oil-
derived biofuels have reported fuel chain carbon intensities that exceed those of the petroleum 
fuels they are meant to replace (Id.).  However, current U.S. policy restricts the use of palm oil-
derived biofuels to generate carbon credits due in large part to this high indirect carbon impact.20  
Future biofuel demand could affect the efficacy of this use restriction.  

4.2.2 Fish oil: High jet fuel yield and low carbon impact assumed for residual supply 
Fish oils rank second, fourth, sixth, seventh and ninth for jet fuel-range fractions at 42.3%, 

32.7%, 32.6% and 27.5% of their feed volumes.  See Table 1.  Moreover, their relatively low 
diesel fractions (48.9–59.8%) and relatively high feed fractions with carbon chains longer than 
the ideal diesel range, which could be broken into twin jet fuel hydrocarbons (Id.), might favor 
jet fuel production by intentional hydrocracking strategies.  Current biofuel use of fish oil is low, 
and is assumed to be residual biomass, and thus to have relatively low indirect carbon impact.  
However, that assumption is based on historic fish oil usage patterns at historic biofuel demand.  
If HEFA refiners seek to maximize jet fuel production by tapping fish oil in larger amounts, this 
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has a potential to result in high indirect carbon sink risk by further depleting fisheries that 
contribute to the biological pump which sequesters carbon in the deep sea (§ 4.1.2).   

4.2.3 Livestock fat: High jet fuel yield and low carbon impact assumed for residual supply 
Tallow, poultry fat, and lard rank third, fifth, and eighth for jet fuel-range fractions at 33.3%, 

32.7%, and 30% of their feed volumes, respectively. See Table 1.  For these livestock fats, HEFA 
feedstock acquisition impact and supply estimates are linked by the assumption that only “waste” 
residues of livestock fat biomass will be used for biofuels.33 34  This results in lower estimates for 
feedstock acquisition impacts by assuming that impacts from using farm and pastureland to feed 
the livestock are assigned to other uses of the livestock, such as food.  At the same time, this 
assumption limits the supply for biofuels to only “waste” which, it is assumed, will not result in 
using more land for livestock feed in response to increased HEFA feedstock demand.  These 
current assumptions—that increased demand will not cause land use impacts because it will not 
increase livestock production—limit current estimates of both supply and indirect carbon impact.  
Again, however, the current assumptions driving indirect carbon impact estimates are based on 
historic lipids usage patterns, which may change with increasing HEFA feedstock demand.   

4.3 Feedstock acquisition risks to carbon sinks could be substantial at usage volumes 
approaching the current HEFA jet fuel blend limit  

Impacts of these differences among feedstocks—and HEFA feedstock acquisition impacts 
overall—depend in large part upon future HEFA demand for limited current feedstock supplies.  
Moreover, indirect carbon impacts can include impacts associated with displacing other needs 
for these lipid sources, notably to feed humans directly and to feed livestock or aquaculture fish.  
This section compares potential HEFA SAF feedstock demand with limited current lipid supplies 
to assess potential indirect carbon impacts of specific and combined HEFA feedstocks.   

4.3.1 Potential future HEFA jet fuel feedstock demand in the U.S.  
SAF implementation could drive dramatic HEFA feedstock demand growth.  In 2019, the 

most recent year before COVID-19 disrupted air travel, U.S. SAF consumption was estimated at 
57,000 barrels,35 only 0.009% of the 636 million barrels/year (MM b/y) U.S. jet fuel demand.36  
Since SAF must be blended with petroleum jet fuel and can be a maximum of half the total jet 
fuel,35 implementation of SAF goals could result in future jet biofuel production of as much as 
318 MM b/y assuming no growth in jet fuel demand.  This would represent SAF growth to 
approximately 5,580 times the 2019 SAF biomass demand.  HEFA technology is on track to 
claim the major share of this prospective new biomass demand.  

Since 2011, “renewable” diesel production used in California alone, a surrogate for U.S. 
HEFA biofuel use,35 grew by a factor of 65 times to 2.79 MM b/y as of 2013, by 142 times to 
6.09 MM b/y as of 2016, and 244 times to 10.5 MM b/y as of the end of 2019.37  Planned new 
HEFA capacity targeting the California fuels market and planned for production by 2025 totals 
approximately 124 MM b/y,38 another potential increase of more than tenfold from 2019–2025.  
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Financial incentives for oil companies to protect their otherwise stranded refining assets are a 
major driver of HEFA growth—for example, in the two biggest biorefineries to be proposed or 
built worldwide to date.2  More crude refining asset losses can thus spur more HEFA growth.2  

Further idling of crude refining assets is indeed likely.  Climate constraints drive the need to 
replace gasoline, with most credible expert assessments showing approximately 90% of gasoline 
to be replaced in mid-century climate stabilization scenarios.39 40 41 42  More efficient electric 
vehicles with lower total ownership costs will force gasoline replacement as vehicle stock rolls 
over, and this independent driver could replace approximately 80% of U.S. gasoline vehicles by 
mid-century.2  Designed and built to co-produce gasoline and maximize gasoline production, 
U.S. crude refineries cannot produce distillates alone and will be idled as gasoline is replaced.2  

Refiners can—and would be highly incentivized to—protect those otherwise stranded assets 
by repurposing their crude refining equipment for HEFA biofuel production.  Assuming the low 
end of the mid-century crude refining asset loss projections noted above, 80% of existing U.S. 
refinery hydrogen production capacity could be repurposed to supply approximately 2.66 million 
metric tons per year (MM t/y) of hydrogen for HEFA production at idled and repurposed crude 
refineries.  See Table 6 below.   

Depending on the mix of HEFA jet fuel processing strategies that the prospective new 
HEFA refining fleet might employ, this much repurposed hydro-conversion capacity could make 
enough HEFA jet fuel to replace 36% to 39% of total U.S. jet fuel demand, assuming no growth 
from 2019 demand. Id.  Notably, if the existing37 and planned38 capacity through 2025 is built 
and tooled for the same jet fuel yields, this mid-century projection implies a threefold HEFA 
capacity growth rate from 2026–2050, slower than the tenfold growth planned from 2019–2025.  

In order to “book-end” an uncertainty previewed in chapters 1 and 2 above, Table 6 shows 
two potential HEFA jet fuel growth scenarios.  Scenario S-1 assumes a future U.S. HEFA 
refining fleet with 30% of refineries using the No-IHC strategy and 70% using the Isom-IHC 
strategy.  This scenario assumes many refiners that repurpose for HEFA production lack existing 
equipment to repurpose for intentional hydrocracking separately and in addition to the hydro-
deoxygenation and isomerization reactors needed for all HEFA processing, and refiners choose 
not to build new hydrocracking capacity into their asset repurposing projects.  Scenario S-2 
assumes the opposite: many refiners have that existing capacity or choose to build new capacity 
into their repurposing projects, resulting in a mix with 20% of refineries using the No-IHC 
strategy, 70% using the Selective-IHC strategy, and 10% using the Isom-IHC strategy.   

Relying mainly on Selective-IHC, which cuts hydrogen demand compared with Isom-IHC, 
Scenario S-2 makes more jet fuel from the same amount of repurposed hydrogen capacity, but 
nevertheless, at 71–72 MM t/y, feedstock demand is very high in both scenarios (Table 6).   
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Table 6. Potential HEFA jet fuel growth scenarios to mid-century in the U.S. 
t: metric ton      MM t/y: million metric tons/year 

Total U.S. crude refining hydrogen plants capacity in 2021 (MM t/y) a  3.32 
Assumption by 2050: 80% repurposed for HEFA biofuel (MM t/y)   2.66 

Scenario S-1: No use of selective and intentional hydrocracking (Selective-IHC) a  
Process strategy  No-IHC Selective-IHC Isom-IHC Total 
Refineries breakdown (% feed) 30 % 0 % 70 % 100 % 
Hydrogen input b (kg/t feed) 9.04 0.00 28.5 37.5 
Feed input b (MM t/y) 21.3 0.00 49.7 71.0 
Jet fuel yield c (MM t/y) 4.75 0.00 24.5 29.3 

HEFA jet fuel production in the U.S. as a percentage of total 2019 U.S. jet fuel demand: 36 % 

Scenario S-2: High use of selective and intentional hydrocracking (Selective-IHC) a  
Process strategy  No-IHC Selective-IHC Isom-IHC Total 
Refineries breakdown (% feed) 20 % 70 % 10 % 100 % 
Hydrogen input b (kg/t feed) 6.02 26.6 4.06 36.7 
Feed input b (MM t/y) 14.5 50.7 7.25 72.4 
Jet fuel yield c (MM t/y) 3.23 25.0 3.58 31.8 

HEFA jet fuel production in the U.S. as a percentage of total 2019 U.S. jet fuel demand: 39 % 

Absent policy intervention, given renewable incentives and assuming severe feed supply limitations are overcome, U.S. HEFA jet 
fuel production could replace 36–39% of current U.S. petroleum jet fuel, and demand 71–72 million tons/year of lipids feedstock 
annually, by mid-century. Crude refiners could be highly incentivized to repurpose assets, which would be stranded by climate 
constraints and electric vehicles, for HEFA biofuels; less clear is the mix of processing strategies the repurposed HEFA refining 
fleet would use. Refiners could boost jet fuel yield by intentional hydrocracking of HEFA isomerization feeds (Isom-IHC), or do so 
while limiting hydrogen costs by intentional hydrocracking of selected feed fractions separately from the isomerization step 
needed for all fractions (Selective-IHC). However, some refineries lack existing equipment for one or both IHC options and may 
not choose to build onto repurposed equipment. Scenarios in this table span a conservatively wide range of fleet-wide 
processing strategies in order to “book-end” this uncertainty, resulting in the feed and fuel ranges shown above. The 80% 
petroleum capacity idling assumed by 20502 is generally consistent with highly credible techno-economic analyses, which, 
however, generally assume a different biofuel technology and feedstock source.40–42  a. U.S. refinery hydrogen capacity from Oil 
& Gas Journal.5  b. Hydrogen and feed inputs based on feed-weighted data from Table 3 and a feed blend SG of 0.914.   
c. Jet fuel yields based on yield-wtd. data from Table 1 at 0.775/0.914 jet/feed SG (No-IHC) and Pearlson et al. (IHC).3  U.S. jet 
fuel demand in 2019 from USEIA (636.34 MM bbl),36 or 81.34 MM t/y at the petroleum jet fuel density in the survey reported by 
Edwards (0.804 SG).43 Diesel is the major HEFA jet fuel coproduct.  Figures shown may not add due to rounding. 

4.3.2 Limited HEFA jet fuel feedstock supplies in the U.S. and world 
Current feedstock supplies limit the sustainability of HEFA jet fuel as a substantial 

component of U.S. jet fuel at rates well below the 50% SAF blend limit.  Total current U.S. 
lipids production for all uses could supply only 29% of the feedstock needed for HEFA jet fuel 
to replace 36% to 39% of 2019 U.S. jet fuel use, as shown for scenarios S-1 and S-2 in Table 7 
below.  Other uses of these lipids crucially involve direct and indirect human needs for food, and 
in these scenarios, U.S. HEFA biofuel alone displaces one-third of all other existing lipids usage 
globally (Table 7).     

Further, at even half the HEFA jet fuel production rates shown in Table 7, current global 
production of no one lipid source can supply the increased biofuel feedstock demand without 
displacing significant food system resources.  This observation reveals the potential for impacts 
that cut across multiple prospective HEFA feedstock sources.   
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Table 7. HEFA feedstock demand in potential U.S. petroleum jet fuel replacement scenarios 
compared with total current U.S. and world production for all uses of lipids. 
MM t/y: million metric tons/year 

U.S. Feedstock No 100% Replacement  36% Scenario S-1  39% Scenario S-2 
Demand Scenarios a NA: blend limit  71.0 MM t/y  72.4 MM t/y 

Current Feed- U.S. World  Supply / Demand (%)  Supply / Demand (%) 
stock Supply (MM t/y) (MM t/y)  U.S. World  U.S. World 

Palm oil b 0.00 70.74  0% 99%  0% 98% 
Fish oil c 0.13 1.00  0.18% 1.4%  0.18% 1.4% 
Livestock fat d 4.95 14.16  7% 20%  7% 20% 
Soybean oil e 10.69 55.62  15% 78%  15% 77% 
Other oil crops e 5.00 73.07  7% 103%  7% 101% 
Total Supply 20.77 214.59  29% 309%  29% 302% 

Total current U.S. production for all uses of lipids also tapped for biofuel could supply only 29% of potential U.S. HEFA jet fuel 
feedstock demand in 2050.  a. HEFA feedstock demand data from Table 6.  b. Palm oil data from Oct 2016–Sep 2020.44        
c. Fish oil data from 2009–2019 (U.S.)45 and unspecified recent years (world).46  d. Livestock fat data from various dates (US)9 
and 2018 (world).47  e. Soybean oil, palm oil, and other oil crops data from unspecified dates for used cooking oil (US),9 Oct 
2016–Sep 2020 for oil crops also used for biofuel (US),48 and Oct 2016–Sep 2020 for oilseed crops (world).44     

4.3.3 Feed-specific and total feed-blend indirect carbon impact potentials 
As shown in Table 7 and discussed above, the scale of potential HEFA feedstock demand 

affects the answer to our question about whether feedstocks refiners could use to increase HEFA 
jet fuel yield could result in relatively more serious indirect carbon impacts.  

Palm oil: High volume displacement and international fueling impacts potential 
With the highest global availability of any current HEFA feed (Table 7), palm oil is likely to 

fill in for current uses of other HEFA feeds that growing U.S. feedstock demand for HEFA jet 
fuel would displace from those uses.  This could occur regardless of restrictions on palm oil 
biofuel, increasing the indirect carbon impacts associated with palm oil expansion.  Deforestation 
in Southeast Asia caused by palm oil expansion has been linked to biofuel demand for soy and 
rapeseed (canola) oils in the U.S. and Europe at past, much lower, biofuel feedstock demand, as 
described in section 4.1.1.  Its high global availability also increases the likelihood that, despite 
U.S. policy, palm oil derived HEFA jet fuel could burn in many commercial flights.  Jets may 
fuel this palm biofuel in various nations—including fueling for the return legs of international 
flights originating in the U.S.  Palm oil can thus be considered a high jet fuel yield and relatively 
high indirect carbon impact HEFA feedstock.  

Fish oil: Unique risk at low HEFA feed blend volume 
In contrast to palm oil, fish oil is an extremely low availability HEFA feedstock and is 

unique among HEFA feeds in raising risks to the oceanic carbon sink.  Equally important, fish 
oil has hard-to-replace aquaculture and pharmaceutical uses.10  At 1.4% of current world supply 
for HEFA jet fuel demand scenarios in Table 7, fish oil is unlikely to be targeted as a major 
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HEFA feedstock industry wide.  But this also means that existing uses of fish oil that are hard to 
replace could be fully displaced, driving further fisheries depletion, even if fish oil comprises as 
little as 1.4% of potential future HEFA feeds.  Increased fishing pressure for fish oil is difficult 
to discount in demand scenarios approaching those shown (Id.), as significant upward pressure 
on lipids prices could impact lipids markets globally.  Indeed, world fish oil demand for all uses 
is projected to grow and continue to be produced in substantial part from whole fish catch.10  
That fish biomass would essentially be extracted from the oceanic carbon sink to emit carbon 
from land-based uses, however, the larger and more uncertain impact could be on the 
effectiveness of ocean carbon sequestration via the biological pump (§ 4.1.2).   

Available information thus identifies the potential for a future fish oil biofuel impact which 
may or may not materialize but nevertheless poses significant risk.  Fish oil can be considered a 
high jet fuel yield and relatively high indirect carbon risk HEFA feedstock.  

Livestock fat: likely displacement and possible supply growth impacts 
While total current livestock fat production could supply only 20% of potential HEFA 

feedstock demand (Table 7), its relatively high jet fuel yield and relatively low (assumed) 
indirect carbon impacts could make livestock fat an important fraction of the expanding HEFA 
feeds mix.  This would displace its existing uses, where the fats would likely be replaced by 
expanded demand for other lipids with relatively higher indirect carbon impacts.  High-
availability replacements such as palm and soy oils (Id.) would likely fill those displaced uses, 
and both palm and soy oils have relatively high indirect carbon impacts (§ 4.1.1).  

Additionally—and notwithstanding the likelihood that livestock protein production would 
remain the priority—it is possible that the unprecedented growth in livestock fat demand might 
alter the balance among choices for producing human protein intake in favor of this high jet fuel 
yield “byproduct” feedstock.  This balance is dynamic, as suggested by trends either toward or 
away from vegetarian diets in various human populations globally, such that this possibility is 
difficult to discount given the potential for unprecedented livestock fat demand growth.  And if 
HEFA demand were to drive livestock production growth, livestock production is, in fact, a high 
carbon emission enterprise.31 49  In view of these likely and possible impacts, livestock fat can be 
considered a high jet fuel yield and relatively high indirect carbon risk HEFA feedstock.   

Feed blends: limited residue supply worsens indirect carbon impacts 
Impacts and risks of high jet fuel yield feedstock add to those of feed blends that could be 

used for HEFA jet fuel, and limited global “residue” feedstock supply heightens these impacts.   

HEFA feedstock demand to replace just 18% of 2019 U.S. jet fuel use—half that shown in 
Table 7—would far exceed current total U.S. production for all uses of lipids also tapped for 
biofuels.  One implication of this is the need to consider food and fuel uses of the global lipids 
supply by other nations.  Importantly, at 4.28% of world population, the U.S. per capita share of 
world production for low impact “residue” feeds from livestock fat and fish oil (Table 7) is less 
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than 0.65 MM t/y, less than 1% of potential U.S. HEFA jet fuel feedstock demand (Id.).  The 
limited supply of low impact “residue” feedstocks, in turn, limits alternatives to palm oil or 
livestock production growth that can feed potential HEFA jet fuel growth.  Current major feed 
alternatives for HEFA jet fuel are limited to soybean oil and other oil crops (Id.).  

For example, what if U.S. palm biofuel is prohibited, livestock and fish oil production do not 
grow, and U.S. HEFA “residue” feedstock acquisition grows to eight times its per capita share 
(5.2 MM t/y)?  At half of its minimum potential mid-century growth, HEFA feedstock demand 
for SAF in the U.S. would be approximately 35.5 MM t/y (Table 7).  This 5.2 MM t/y of low-
impact feed would meet only 15% of that demand and leave 30.3 MM t/y of that demand unmet.  
Supplying the 30.3 MM t/y of unmet demand for just half of potential U.S. HEFA jet fuel growth 
could induce growth of 23.5% in current combined global production for soy and other oil crops, 
excluding palm oil (Id.).   

Moreover, the excess U.S. use of limited global residue supply in the example above could 
have an impact.  It could displace the lower-impact HEFA jet fuel feed for SAF fueled in other 
nations, which could replace residue feeds with higher indirect carbon impact feeds.  This would 
only shift emissions to HEFA jet fueling elsewhere, without providing a global climate benefit.  

Thus, even if U.S. policy effectively discourages palm oil biofuel and livestock production 
does not grow, the potential HEFA jet fuel expansion could be expected to spur an expansion of 
soybean, corn, and other plant oil crops.  Significant indirect carbon impacts have been linked to 
biofuels demand for soybean and other plant oil feedstocks at past biofuel demand levels that 
were substantially lower than current and potential future HEFA demand (§ 4.1.1).  While this 
complicates the answer to our question about indirect carbon impacts of feeds to boost HEFA jet 
fuel yield, importantly, it further informs our answer.  It shows that these heightened impacts and 
risks would add to significant potential impacts of increased total HEFA feedstock demand.   

In plausible future SAF implementation scenarios, among the relatively high jet fuel yield 
feedstocks, palm oil could have relatively serious indirect carbon impacts, and both fish oil and 
livestock fat could pose relatively serious but currently uncertain indirect carbon impact risks.  
Those impacts and risks would add to significant potential carbon sink impacts from the blends 
of feedstocks that could supply HEFA refineries, in which lower impact “residue” feedstocks 
could supply only a small fraction of total HEFA feedstock growth.  Natural limits on total 
supply for the type of feedstock that HEFA technology can process appear to make replacing any 
significant portion of current petroleum jet fuel use with this type of biofuel unsustainable.  
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5. Limitations and suggestions for future work  

Two types of data limitations which may affect potential outcomes for SAF were identified 
in the course of this research.  The first involves HEFA technology: interchangeability among 
other uses of its feedstocks; and its potential future evolution.  These HEFA-specific limitations 
are discussed in Section 5.1 below.  The second involves other alternatives to petroleum jet fuel 
combustion which, though they are outside the scope of this report, warrant mention due to 
limitations of HEFA technology identified by this research.  These are discussed briefly as 
suggested priorities for future work in Section 5.2.  

5.1 HEFA biofuel impact assessment data limitations 

5.1.1 Limited cross-feed displacement quantification data  
HEFA feedstocks are not “wastes.”  All of them are lipids, and more specifically, 

triacylglycerols of fatty acids, which can be converted to functionally similar biological or 
chemical uses by many biological processes (e.g., digesting food) and chemical processes (e.g., 
HEFA processing with hydrocracking).  Further, these lipids have interchangeable and largely 
competing uses now, including food for human populations, livestock feeds, pet food, 
aquaculture feeds, and feedstocks for making soap, wax, lubricants, plastics, natural pigments, 
cosmetic products and pharmaceutical products.9 10  Accordingly, increased biofuel demand for 
one source of these lipids displaces another existing use of that feedstock, thereby increasing 
demand and prices for other sources of lipids as well.  Indeed, this has occurred, leading to 
indirect land use impacts that increased carbon emissions associated with biofuels (§ 4.1.1).   

For example, if diverting tallow from soap making to HEFA jet fuel forces soap makers to 
use more palm oil, that jet fuel indirectly emits carbon associated with that extra production of 
palm oil.  The livestock fat biofuel would cause an indirect carbon impact that current biofuel 
impact accounting practices for “waste” residue feedstocks assume it does not cause.    
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However, the hypothetical extreme wherein all lipids are 100% fungible, and any increase in 
HEFA demand for any of these feedstocks would have the same indirect impact by increasing 
collective demand for all other feeds by the same amount, also seems unrealistic.  Some types of 
lipids, such as those that increase jet fuel production and those people eat directly, could attract 
relatively higher demand and command relatively higher prices.  At present, how much demand 
increase for each lipid source increases indirect carbon impacts associated with cross-feed 
demand increase has not yet been quantified by universally accepted estimates.   

Herein, we take the view that the uses of lipids also tapped for HEFA biofuels are fungible 
to a significant extent which varies among specific lipids sources and uses.  In this view, indirect 
carbon impacts of future demand for palm oil exceed those of other HEFA feeds which would 
not be favored by refiners seeking to boost jet fuel production, but by amounts that are not yet 
fully quantifiable.  That quantitative uncertainty results from the data limitations discussed above 
and explains why this report does not attempt to quantify the feed-specific indirect carbon 
impacts documented in Chapter 4.   

5.1.2 Renewable fuel hydrogen specification error 
Splitting water with electricity supplied by solar or wind power—renewable powered 

electrolysis—produces zero-emission hydrogen fuel.  Unfortunately, renewable fuel standards 
incentivize HEFA fuels even though much of the hydrogen in those hydrocarbons is produced 
from non-renewable fossil fuels.  This is a mistake.  This mistake has led to an important 
limitation in the data for assessing the future potential of HEFA jet fuel.   

Hydrogen steam reforming repurposed from crude refining drives the high CI of HEFA 
refining and its variability among HEFA feedstocks and processing strategies (Chapter 3).  
Renewable-powered electrolysis could eliminate those steam reforming emissions and result in 
HEFA refining CI lower than that of petroleum refining.2  However, the combination of public 
incentives to refiners for HEFA biofuel, and their private incentives to avoid costs of stranded 
steam reforming assets they could repurpose and electrolysis they need not build to reap those 
public incentives, has resulted in universal reliance on steam reforming in HEFA processing.  
Would the public incentives outweigh the private incentives and cut refining CI if this mistake 
were corrected, or would the companies decide that another alternative to HEFA jet fuel is more 
profitable?  Since current fuel standards allow them to maximize profits by avoiding the 
question, there are no observational data to support either potential outcome.  

Additionally, if refiners were to replace their steam reformers with renewable-powered 
electrolysis, energy transition priorities could make that zero-emission hydrogen more valuable 
for other uses than for biofuel,2 and biomass feed costs also would weigh on their decisions.19  
Thus, for purposes of the potential impacts assessment herein, and in the absence of 
observational data on this question, we take the view that assuming HEFA refining without 
steam reforming emissions would be speculative, and would risk significant underestimation of 
potential HEFA jet fuel impacts.  
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5.1.3 Proprietary catalyst development data  
Catalysts are crucial in HEFA refining, and although many catalyst data are claimed as trade 

secrets, their refining benefits are typically advertised, especially if new catalysts improve yields.  
The search for a new catalyst that can withstand the severe conditions in HEFA reactors and 
improve processing and yields has been intensive since at least 2013.50 51 52 53 54 55 56 

From this we can infer two things.  First, given the maturity of the hydro-conversion  
technology crude refiners repurpose for HEFA refining, and that long and intensive search, a 
newly invented catalyst formulation which improves reported HEFA jet fuel yield significantly 
appears unlikely.  Second, given the incentive, the invention of such a new catalyst is possible.  
Again, however, many specific catalyst data are not reported publicly.  Our findings herein are 
based on publicly reported, independently verifiable data.  This limitation in publicly reported 
catalysis data thus has the potential to affect our yields analysis.        

5.2 Priorities for future work 

5.2.1 Cellulose biomass alternatives—what is holding them back?  
Cellulosic residue biomass such as cornstalks, currently composted yard cuttings, or sawdust 

can be used as feedstock by alternative technologies which qualify as SAF.19 35  Using this type 
of feedstock for SAF could lessen or avoid the indirect carbon impacts from excessive HEFA jet 
fuel demand for limited lipids biomass that are described in Chapter 4.  Indeed, economy-wide 
analyses of the technologies and measures to be deployed over time for climate stabilization 
suggest prioritizing cellulosic biomass, to the extent that biofuels will be needed in some hard-to-
decarbonize sectors.42 57 58  Despite its promise, however, the deployment of cellulosic distillate 
biofuel has stalled compared with HEFA biofuel.  Less clear are the key barriers to its growth, 
the measures needed to overcome those barriers, and whether or not those measures and the 
growth of cellulosic jet fuel resulting from them could ensure that SAF goals will be met 
sustainably.  This points to a priority for future work.    

5.2.2 Alternatives to burning jet fuel—need and potential to limit climate risks  
Even complete replacement of petroleum jet fuel with SAF biofuel combustion would result 

in ongoing aviation emissions, and would thus rely on additional and separate carbon capture-
sequestration to give us a reasonable chance of stabilizing our climate.  At the current jet fuel 
combustion rate the scale of that reliance on “negative emission” technologies, which remain 
unproven at that scale, is a risky bet.  Meanwhile, besides alternative aircraft propulsion systems, 
which are still in the development stage, there are alternatives to jet fuel combustion which are 
technically feasible now and can be used individually or in combination.   

Technically feasible alternatives to burning jet fuel include electrified high-speed rail, fuel 
cell powered freight and shipping to replace air cargo, and conservation measures such as virtual 
business meetings and conserving personal air-miles-traveled for personal visits.  While we 
should note that such travel pattern changes raise social issues, so does climate disruption, and 
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most people who will share our future climate are not frequent fliers.  Importantly as well, public 
acceptance of new travel alternatives is linked to experiencing them.  Thus, biofuel limitations, 
climate risks, and human factors suggest needs to prioritize the development and deployment of 
alternatives to petroleum jet fuel that do not burn carbon.      

5.2.3 Limited safety data record for flying with new fuels  
Jet biofuels appear to differ from petroleum jet fuels in their cold flow properties at high 

altitude, combustion properties, and potential to damage fuel system elastomer material.19  Those 
that can be used as SAF have been approved subject to blending limits, which permit SAF to be 
“dropped-in” to conventional jet fuel up to a maximum of 50% of the blend.59  All seven types of 
biofuels approved for SAF are subject to this condition.59  SAF/petroleum jet fuel blends that do 
not meet this condition are deemed to present potential safety issues.59   

However, remarkably limited historical use of SAF (§4.3.1) has resulted in a limited data 
record for assessing its safety in actual operation.  That is important because new hazards which 
result in dangerous conditions over long periods of operation have repeatedly been discovered 
only by rigorous post-operational inspection or post-incident investigation, the histories of both 
industrial and aviation safety oversight show.  There is an ongoing need to ensure flight safety 
risks of biofuels are closely monitored, rigorously investigated, transparently communicated, and 
proactively addressed by “inherent safety measures”60 designed to eliminate any specific hazards 
identified by that future work.  
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Explanatory notes and data sources for Table 8.  

Feeds shown have been processed in the U.S. except for palm oil, which is included because it is affected 
indirectly by U.S. feedstock demand and could be processed in the future, possibly in the U.S. and more 
likely for fueling international flights in various nations.  Median values shown for feed composition were 
based on the median of the data cluster centered by the median value for C18:2 (linoleic acid) for each 
individual whole feed.  Blend data were not available for used cooking oil (UCO), except in the form of 
variability among UCO samples collected, which showed UCO to be uniquely variable in terms of HEFA 
processing characteristics.  The table reports UCO data as percentiles of the UCO sample distribution.  

Data for feedstock composition were taken from the following sources:  

Soybean oil54 55 61 62 63 64 65 66 

Corn oil (distillers corn oil)54 61 63 65 67 68 69 70 

Canola oil (includes rapeseed oil)54 55 61–65 67 69 71 72 73 

Cottonseed oil54 55 63 65 67   

Palm oil54 55 62–65 67 68 74 

Tallow (predominantly beef fat)54 64 69 71 75 76 77 78 79 

Lard (pork fat)68 76 79 

Poultry fat54 69 76 79 80 

Anchovy81 

Herring82 83 

Menhaden54 81 82 

Salmon81 83  

Tuna81 84 85 

Used cooking oil (UCO)74 78 86 87 88 89 90 91 92 

 

Hydrogen consumption to deoxygenate and saturate feeds was calculated from fatty acids composition 
data for each feed and feed fraction shown. Note that O2 wt.% data shown are for fatty acids excluding 
the triacylglycerol propane knuckle; O2 molar data rather than wt.% data were used to calculate hydrogen 
demand.  Added hydrogen consumption by intentional hydrocracking was calculated at 1.3 wt.% on feed 
from Pearlson et al.3 and the inputs to each intentional hydrocracking strategy type (Chapter 1), which 
were taken from the data in Table 8 and used as shown at the end of Table 8 above.  Selective-IHC input 
volume differs among feeds, as described in chapters 1–3.  

Hydrogen losses to side-reaction cracking, solubilization in process fluids, and scrubbing and purging of 
process gases (not shown in Table 8) result in additional hydrogen production, and thus steam reforming 
emissions.  This was addressed for the steam reforming emissions illustrated in Chart 1 by adding 2.5 kg 
CO2/b feed to the emissions shown in Table 5, based on steam reforming emissions of 9.82 g CO2/g H2 
(Chapter 3) and assumed additional hydrogen production of 0.26 kg H2/b feed.  This is a conservative 
assumption for hydrogen which reflects a lower bound estimate for those losses.  Hydrogen losses 
through side-reaction cracking, solubilization, scrubbing and purging combined would likely range from 
102 SCFB (0.26 kg/b) to more than 196 SCFB (0.5 kg/b),2 based on analysis of data from a range of 
published HEFA processing and petroleum processing hydro-conversion process analyses and 
professional judgment.2 4 50–56 93 94 95 96 
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Scope of Review 

In October 2021 Contra Costa County (“the County”) made available for public review a Draft 

Environmental Impact Report (“DEIR”) for the Phillips 66 Rodeo Renewed Project (“project”).  

The project would, among other things, repurpose selected petroleum refinery process units and 

equipment in the Rodeo Facility of the Phillips 66 San Francisco Refinery for processing lipidic 

(oily) biomass to produce biofuels.  Prior to DEIR preparation, people in communities adjacent 

to the project, environmental groups, community groups, environmental justice groups and 

others raised numerous questions about potential environmental impacts of the project in scoping 

comments.  

This report reviews the DEIR project description, its evaluations of potential impacts associated 

with emission-shifting on climate and air quality, refinery process changes on hazards, and 

refinery flaring on air quality, and its analysis of the project baseline.   

 
1 The author’s curriculum vitae and publications list are appended hereto as Attachment 1.  
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1. PROJECT DESCRIPTION AND SCOPE  

Accurate and complete description of the project is essential to accurate analysis of its potential 

environmental impacts.  In numerous important instances, however, the DEIR does not provide 

this essential information.  Available information that the DEIR does not disclose or describe 

will be necessary to evaluate potential impacts of the project.  

1.1 Type of Biofuel Technology Proposed 

Biofuels—hydrocarbons derived from biomass and burned as fuels for energy—are made via 

many different technologies, each of which features a different set of capabilities, limitations, 

and environmental consequences.  See the introduction to Changing Hydrocarbons Midstream, 

appended hereto as Attachment 2, for examples.2 3  However, the particular biofuel technology 

that the project proposes to use is not identified explicitly in the DEIR.  Its reference to 

“renewable fuels” provides experts in the field a hint, but even then, several technologies can 

make “renewable fuels,”4 5 and the DEIR does not state which is actually proposed.   

Additional information is necessary to infer that, in fact, the project as proposed would use a 

biofuel technology called “Hydrotreated Esters and Fatty Acids” (HEFA).     

1.1.1 Available evidence indicates that the project would use HEFA technology. 

That this is a HEFA conversion project can be inferred based on several converging lines of 

evidence.  First, the project proposes to repurpose the same hydro-conversion processing units 

that HEFA processing requires along with hydrogen production required by HEFA processing,6 

hydrotreating, hydrocracking and hydrogen production units.7  Second, it does not propose to 

 
2 Karras, 2021a. Changing Hydrocarbons Midstream: Fuel chain carbon lock-in potential of crude-to-biofuel 
petroleum refinery repurposing; prepared for the Natural Resources Defense Council (NRDC) by Greg Karras, G. 
Karras Consulting. Appended hereto as Attachment 2 (Att. 2).    
3 Attachments to this report hereinafter are cited in footnotes. 
4 Karras. 2021b. Unsustainable Aviation Fuels: An assessment of carbon emission and sink impacts from biorefining 
and feedstock choices for producing jet biofuel from repurposed crude refineries; Natural Resources Defense 
Council (NRDC). Prepared for the NRDC by Greg Karras, G. Karras Consulting. Appended hereto as Attachment 3. 
5 See USDOE, 2021. Renewable Hydrocarbon Biofuels; U.S. Department of Energy, accessed 29 Nov 2021 at 
https://afdc.energy.gov/fuels/emerging_hydrocarbon.html and appended hereto as Attachment 3 (“Renewable diesel 
is a hydrocarbon produced through various processes such as hydrotreating, gasification, pyrolysis, and other 
biochemical and thermochemical technologies”).  
6 Karras, 2021a (Att. 2). 
7 DEIR p.p. 3-28, 3-29 including Table 3-3 (hydrocracking units 240, hydrotreating/jet aromatics saturation units 
250 and 248, and hydrogen plant Unit 110 to be repurposed) and pp. 4.3-48, 4.6-205, 4.6-210, and 4.8-257 (the 
onsite Air Liquide “Unit 210” hydrogen plant to be repurposed) for the project 
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repurpose, build or use biomass feedstock gasification,8 which is required by commercially 

proven alternative renewable fuels technologies but is not needed for HEFA processing.  Third, 

the project proposes to acquire and pretreat lipidic (oily) biomass such as vegetable oils, animal 

fats and their derivative oils,9 a class of feedstocks required for HEFA processing but not for the 

alternative biomass gasification technologies, which is generally more expensive than the 

cellulosic biomass feedstocks those technologies can run.10  Fourth, the refiner would be highly 

incentivized to repurpose idled refining assets for HEFA technology instead of using another 

“renewable” fuel technology, which would not use those assets.11  Finally, in other settings 

HEFA has been widely identified as the biofuel technology that this and other crude-to-biofuel 

refinery conversion projects have in common.  

With respect to the DEIR itself, however, people who do not already know what biofuel 

technology is proposed may never learn that from reading it, without digging deeply into the 

literature outside the document for the evidence described above.  

1.1.2 Inherent capabilities and limitations of HEFA technology.  

Failure to clearly identify the technology proposed is problematic for environmental review 

because choosing to rebuild for a particular biofuel technology will necessarily afford the project 

the particular capabilities of that technology while limiting the project to its inherent limitations.   

A unique capability of HEFA technology is its ability to use idled petroleum refining assets for 

biofuel production—a crucial environmental consideration given growing climate constraints 

and crude refining overcapacity.12  Another unique capability of HEFA technology is its ability 

to produce “drop-in” diesel biofuel that can be added to and blended with petroleum distillates in 

the existing liquid hydrocarbon fuels distribution and storage system, and internal combustion 

transportation infrastructure.13  In this respect, the DEIR omits the basis for evaluating whether 

 
8 DEIR Table 3-3 (new or repurposed equipment to gasify biomass excluded). 
9 DEIR p. 3-25 (“anticipated project feedstocks ... include, but [are] not limited to” UCO [used cooking oil], FOG 
[fats oils and grease], tallow [animal fat], inedible corn oil, canola oil, soybean oil, other vegetable-based oils, and/or 
emerging and other next-generation feedstocks). 
10 Karras, 2021a (Att. 2).  
11 Id.  
12 Id.  
13 Id.  
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the project could result in combustion emission impacts by adding biofuel to the liquid 

combustion fuel chain infrastructure of petroleum.   

Inherent limitations of HEFA technology that are important to environmental review include 

high process hydrogen demand, low fuels yield on feedstock—especially for jet fuel and gasoline 

blending components—and limited feedstock supply.14   

The DEIR does not disclose or describe these uniquely important capabilities and limitations of 

HEFA technology, and thus the project.  Environmental consequences of these undisclosed 

project capabilities and limitations are discussed throughout this report below.  

1.1.3 Potential project hydrogen production technologies.  

Despite the inherently high process hydrogen demand of proposed project biorefining the DEIR 

provides only a cursory and incomplete description of proposed and potential hydrogen supply 

technologies.  The DEIR does not disclose that the technology used by existing onsite hydrogen 

plants to be repurposed by the project, fossil gas steam reforming, co-produces and emits roughly 

ten tons of carbon dioxide (CO2) per ton of hydrogen supplied to project biofuel processing.15     

The DEIR identifies a non-fossil fuel hydrogen production technology—splitting water to co-

produce hydrogen and oxygen using electricity from renewable resources—then rejects this solar 

and wind powered alternative in favor of fossil gas steam reforming, without describing either of 

those hydrogen alternatives adequately to support a reasonable environmental comparison.  

Reading the DEIR, one would not know that electrolysis can produce zero-emission hydrogen 

while steam reforming emits some ten tons of CO2 per ton of hydrogen produced.   

Another hydrogen supply option is left undisclosed.  The DEIR does not disclose that existing 

naphtha reforming units co-produce hydrogen16 as a byproduct of their operation, or describe the 

potential that the reformers might be repurposed to process partially refined petroleum while 

supplying additional hydrogen for expanded HEFA biofuel refining onsite.17   

 
14 Karras, 2021b (Att. 3). 
15 Id. (median value from multiple Bay Area refinery steam reforming plants of 9.82 g CO2/g H2 produced) 
16 See Chevron Refinery Modernization Project, SCH# 2011062042, DEIR Appendix 4.3–URM: Unit Rate Model, 
appended hereto as Attachment 5.  
17 The naphtha reformers could supply additional hydrogen for project biorefining if repurposed to process 
petroleum gasoline feedstocks imported to ongoing refinery petroleum storage and transfer operations. 
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1.2 Process Chemistry and Reaction Conditions 

HEFA processing reacts lipidic (oily) biomass with hydrogen over a catalyst at high 

temperatures and extremely high pressures to produce deoxygenated hydrocarbons, and then 

restructures the hydrocarbons so that they can be burned as diesel or jet fuel.18  The DEIR does 

not describe the project biofuel processing chemistry or reaction conditions; differences in HEFA 

refining compared with petroleum refining, impacts of feed choices and product targets in HEFA 

processing, or changes in the process conditions of repurposed refinery process units.19   

1.2.1 Key differences in processing compared with petroleum refining 

HEFA technology is based on four or five central process reactions which are not central to or 

present in crude petroleum processing.  Hydrodeoxygenation (HDO) removes the oxygen that is 

concentrated in HEFA feeds: this reaction is not present in refining crude, which contains little or 

no oxygen.20  Depropanation is a precondition for completion of the HDO reaction: a condition 

that is not present in crude refining but needed to free fatty acids from the triacylglycerols in 

HEFA feeds.21  Saturation of the whole HEFA feed also is a precondition for complete HDO: 

this reaction does not proceed to the same extent in crude refining.22 Each of those HEFA 

process steps react large amounts of hydrogen with the feed.23   

Isomerization is then needed in HEFA processing to “dewax” the long straight-chain 

hydrocarbons from the preceding HEFA reactions in order to meet fuel specifications, and is 

performed in a separate process reactor: isomerization of long-chain hydrocarbons is generally 

absent from petroleum refining.24  Fuel products from those HEFA process reaction steps include 

HEFA diesel, a much smaller volume of HEFA jet fuel (without intentional hydrocracking), and 

little or no gasoline: petroleum crude refining in California yields mostly gasoline with smaller 

but still significant volumes of diesel and jet fuel.25  The remarkably low HEFA jet fuel yield can 

 
18 Karras, 2021a (Att. 2) 
19 Karras 2021a (Att. 2) and 2021b (Att. 3) provide examples of that show the DEIR could have described changes 
in processing chemistry and conditions that would result from the project switch to HEFA technology in relevant 
detail for environmental analysis. Key points the DEIR omitted are summarized in this report section.  
20 Karras, 2021a (Att. 2).  
21 Id.  
22 Id.  
23 Id.  
24 Id.  
25 Id.  
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be boosted to roughly 49% by mass on HEFA feed, via adding intentional hydrocracking in or 

separately from the isomerization step, but at the expense of lower overall liquid fuels yield and 

a substantial further increase in the already-high hydrogen process demand of HEFA refining.26  

None of these unique aspects of HEFA biofuel processing is described in the DEIR, though each 

must be evaluated for potential project impacts, as discussed below.   

1.2.2 Relationships between feedstock choices, product targets and hydrogen inputs  

Both HEFA feedstock choices and HEFA product targets can affect project hydrogen demand for 

biofuel processing significantly.  Among other potential impacts, increased hydrogen production 

to supply project biorefining would increase CO2 emissions as discussed in § 1.1.3.  The DEIR, 

however, does not describe these environmentally relevant effects of project feed and product 

target choices on project biofuel refining.  

Available information excluded from the DEIR suggests that choices between potential 

feedstocks identified in the DEIR27 could result in a difference in project hydrogen demand of up 

to 0.97 kilograms per barrel of feed processed (kg H2/b), with soybean oil accounting for the 

high end of this range.28  Meanwhile, targeting jet fuel yield via intentional hydrocracking could 

increase project hydrogen demand by up to 1.99 kg H2/b.29  Choices of HEFA feedstock and 

product targets in combination could change project hydrogen demand by up to 2.81 kg H2/b.30   

Climate impacts that are identifiable from this undisclosed information appear significant.  

Looking only at hydrogen steam reforming impacts alone, at its 80,000 b/d capacity31 the feed 

choice (0.97 kg H2/b), products target (1.99 kg H2/b), and combined effect (2.81 kg H2/b) 

impacts estimated above could result in emission increments of 280,000, 569,000, and 809,000 

metric tons of CO2 emission per year, respectively, from project steam reforming alone.  These 

potential emissions compare with the DEIR significance threshold of 10,000 metric tons/year.32  

Most significantly, even the low end of the emissions range for combined feed choice and 

 
26 Karras, 2021a (Att. 2); Karras, 2021b (Att. 3). 
27 DEIR p. 3-25 (identifying used cooking oil, fats oils and grease, tallow, inedible corn oil, canola oil, soybean oil, 
other vegetable-based oils, “and/or emerging and other next-generation” feedstocks). 
28 Karras, 2021b (Att. 3). 
29 Id.  
30 Id.  
31 An undisclosed project component would debottleneck project biorefining capacity as discussed in § 1.7 below. 
32 HEFA emission estimates based on per-barrel steam reforming CO2 emissions from Table 5 in Attachment 3.  
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product target effects, for feeds identified by the DEIR and HEFA steam reforming alone, 

exceeds the average total carbon intensity of U.S. petroleum crude refining by 4.4 kg CO2/b 

(10%) while the high end exceeds that U.S. crude refining CI by 32 kg CO2/b (77%).33 34   

The DEIR project description obscures these potential impacts of the project, among others.  

1.2.3 Changes in process conditions of repurposed equipment 

With the sole exception of maximum fresh feed input, the DEIR does not disclose design 

specifications for pre-project or post-project hydro-conversion process unit temperature, 

pressure, recycle rate, hydrogen consumption, or any other process unit-specific operating 

parameter.  This is especially troubling because available information suggests that the project 

could increase the severity of the processing environment in the reactor vessels of repurposed 

hydro-conversion process units significantly.    

In one important example, the reactions that consume hydrogen in hydro-conversion processing 

are highly exothermic: they release substantial heat.35  Further, when these reactions consume 

more hydrogen the exothermic reaction heat release increases, and HEFA refining consumes 

more hydrogen per barrel of feed than petroleum refining.36  Hydro-conversion reactors of the 

types to be repurposed by the project operate at temperatures of some 575–780 ºF and pressures 

of some 600–2,800 pound-force per square inch in normal conditions, when processing 

petroleum.37  These severe process conditions could become more severe processing HEFA 

feeds.  The project could thus introduce new hazards.  Sections 3 and 4 herein review potential 

process hazards and flare emission impacts which could result from the project, but yet again, 

information the DEIR does not disclose or describe will be essential to full impacts evaluation.  

/ 

/ 

/ 

 
33 Id.  
34 Average U.S. petroleum refining carbon intensity from 2015–2017 of 41.8 kg CO2/b crude from Attachments 2, 3.  
35 Karras, 2021a (Att. 2).  
36 Id.  
37 Id.  
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1.3 Process Inputs 

The project would switch the oil refinery from crude petroleum to a new and very different class 

of oil feeds—triacylglycerols of fatty acids.  Switching to new and different feedstock has known 

potential to increase refinery emissions38 and to create new and different process hazards39 40 and 

feedstock acquisition impacts.41  Such impacts are known to be related to either the chemistries 

and processing characteristics of the new feeds, as discussed above, or to the types and locations 

of extraction activities to acquire the new feeds.  However, the DEIR does not describe the 

chemistries, processing characteristics, or types and locations of feed extraction sufficiently to 

evaluate potential impacts of the proposed feedstock switch.  

1.3.1 Change and variability in feedstock chemistry and processing characteristics 

Differences in project processing impacts caused by differences in refinery feedstock, as 

discussed above, are caused by differences in the chemistries and processing characteristics 

among feeds that the DEIR does not disclose or describe.  For example, feed-driven differences 

in process hydrogen demand discussed above both boost the carbon intensity of HEFA refining 

above that of petroleum crude refining, and boost it further still for processing one HEFA feed 

instead of another.  The first impact is driven mainly by the uniformly high oxygen content of 

HEFA feedstocks, while the second—also environmentally significant, as shown—is largely 

driven by differences in the number of carbon double bonds among HEFA feeds.42  This 

difference in chemistries among HEFA feeds which underlies that significant difference in their 

processing characteristics can be quantified based on available information.  Charts 1.A–1.F, 

excerpted from Attachment 2, show the carbon double bond distributions across HEFA feeds.  

The DEIR could have reported and described this information that allows for process impacts of 

potential project feedstock choices to be evaluated, but unfortunately, it did not.  
 

 
38 See Karras, 2010. Combustion Emissions from Refining Lower Quality Oil: What is the global warming 
potential? Environ. Sci. Technol. 44(24): 9584–9589. DOI: 10.1021/es1019965. Appended hereto as Attachment 6.  
39 See CSB, 2013. Interim Investigation Report, Chevron Richmond Refinery Fire; U.S. Chemical Safety Board: 
Washington, D.C. https://www.csb.gov/file.aspx?Documentid=5913. Appended hereto as Attachment 7.  
40 See API, 2009. Guidelines for Avoiding Sulfidation (Sulfidic) Corrosion Failures in Oil Refineries; API 
Recommended Practice 939-C. First Edition, May 2009. American Petroleum Institute: Washington, D.C. Appended 
hereto as Attachment 8.  
41 See Krogh et al., 2015. Crude Injustice on the Rails: Race and the disparate risk from oil trains in California; 
Communities for a Better Environment and ForestEthics. June 2015.  Appended hereto as Attachment 9.  
42 See Karras, 2021a (Att. 2); Karras, 2021b (Att. 3). 
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1.3.2 Types and locations of potential project biomass feed extraction  

HEFA biofuel technology is limited to lipidic (oily) feedstocks produced almost exclusively by 

land-based agriculture, and some of these feeds are extracted by methods that predictably cause 

deforestation and damage carbon sinks in Amazonia and Southeast Asia.43  However, the DEIR 

does not describe the types and locations of potential project biomass feed extraction activities.  

1.4 Project Scale  

Despite the obvious relationship between the scale of an action and its potential environmental 

impacts, the DEIR does not describe the scale of the project in at least two crucial respects.  

First, the DEIR does not describe its scale relative to other past and currently operating projects 

of its kind.  This omission is remarkable given that available information indicates that project is 

by far the largest HEFA refinery ever to be proposed or built worldwide.44   

Second, the DEIR does not describe the scale of proposed feedstock demand.  Again, the 

omission is remarkable.  As documented in Attachment 3 hereto, total U.S. production (yield) for 

all uses of the specific types of lipids which also have been tapped as HEFA feedstocks—crop 

oils, livestock fats and, to a much lesser degree, fish oils, can be compared with the 80,000 b/d 

(approximately 4.25 million metric tons/year) proposed project feedstock capacity.  See Table 1.   

This feedstock supply-demand comparison (Table 1) brings into focus the scale of the project, 

and the related project proposed by Marathon in Martinez, emphasizing the feedstock supply 

limitation of HEFA technology discussed in § 1.1.2.  Several points bear emphasis for context: 

The table shows total U.S. yields for all uses of lipids that also have been HEFA feedstocks, 

including use as food, livestock feed, pet food, and for making soap, wax, cosmetics, lubricants 

and pharmaceutical products, and for exports.45  These existing uses represent commitments of 

finite resources, notably cropland, to human needs.  Used cooking oils derived from primary 

sources shown are similarly spoken for and in even shorter supply.  Lastly, HEFA feeds are 

limited to lipids (shown) while most other biofuels are not, but multiple other HEFA refineries 

are operating or proposed besides the two Contra Costa County projects shown.       

 
43 See Karras, 2021a (Att. 2); Karras, 2021b (Att. 3). 
44 Karras, 2021a (Att. 2). 
45 Karras, 2021b (Att. 3). 
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Table 1. Project Feed Demand v. U.S. Total Yield of Primary HEFA Feed Sources for All Uses. 
 MM t/y: million metric tons/year   
HEFA Feed- U.S. Yield a Project and County-wide feedstock demand (% of U.S. Yield) 
stock Type (MM t/y) Phillips 66 Project b Marathon Project b Both Projects 
Fish oil  0.13 3269 % 1961 % 5231 % 
Livestock fat  4.95 86 % 51 % 137 % 
Soybean oil  10.69 40 % 24 % 64 % 
Other oil crops  5.00 85 % 51 % 136 % 
Total yield  20.77 20 % 12 % 33 % 

a. Total U.S. production for all uses of oils and fats also used as primary sources of HEFA biofuel feedstock. Fish oil data for 
2009–2019, livestock fat data from various dates, soybean oil and other oil crops data from Oct 2016–Sep 2020, from data and 
sources in Att. 3.   b. Based on project demand of 4.25 MM t/y (80,000 b/d from DEIR), related project demand of 2.55 MM t/y 
(48,000 b/d from related project DEIR), given the typical specific gravity of soy oil and likely feed blends (0.916) from Att. 2.    

 

In this context, the data summarized in Table 1 indicate the potential for environmental impacts.  

For example, since the project cannot reasonably be expected to displace more than a fraction of 

existing uses of any one existing lipids resource use represented in the table, it would likely 

process soy-dominated feed blends that are roughly proportionate to the yields shown.46  This 

could result in a significant climate impact from the soybean oil-driven increase in hydrogen 

steam reforming emissions discussed in § 1.2.2.    

Another example: Feedstock demand from the Contra Costa County HEFA projects alone 

represents one-third of current total U.S. yield for all uses of the lipids shown in Table 1, 

including food and food exports.  Much smaller increases in biofuel feedstock demand for food 

crops spurred commodity price pressures that expanded crop and grazing lands into pristine areas 

globally, resulting in deforestation and damage to natural carbon sinks.47  The unprecedented 

cumulative scale of potential new biofuel feedstock acquisition thus warrants evaluation of the 

potential for the project to contribute to cumulative indirect land use impacts at this new scale.   

The DEIR, however, does not attempt either impact evaluation suggested in these examples.  Its 

project description did not provide a sufficient basis for evaluating feedstock acquisition impacts 

that are directly related to the scale of the project, which the DEIR did not disclose or describe.   

 
46 Data in Table 1 thus rebut the unsupported DEIR assertion that future project feeds are wholly speculative. 
47 See Karras, 2021a (Att. 2); Karras, 2021b (Att. 3). 
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1.5 Project Operational Duration 

The anticipated and technically achievable operational duration of the project, hence the period 

over which potential impacts of project operation could occur, accumulate, or worsen, is not 

disclosed or described in the DEIR.  This is a significant deficiency because accurate estimation 

of impacts that worsen over time requires an accurately defined period of impact review.   

Contra Costa County could have accessed many data on the operational duration of the project.  

The refiner would have designed and financed the project based on a specified operational 

duration.  Since this is necessary data for environmental review it could have and should have 

been requested and supplied.  Technically achievable operational duration data for the types of 

process units the project proposes to use were publicly available as well.  For example, process 

unit-specific operational data for Bay Area refineries, including the subject refinery, have been 

compiled, analyzed and reported by Communities for a Better Environment.48  Information to 

estimate the anticipated operational duration of the project also can be gleaned from technical 

data supporting pathways to achieve state climate protection goals,49 which include phasing out 

petroleum and biofuel diesel in favor of zero-emission vehicles.  

1.6 Project Fuels Market 

The DEIR asserts an incomplete and inaccurate description of project fuels markets.  It describes 

potential impacts that could result from conditions which it asserts will increase fuel imports into 

California50 while omitting any discussion whatsoever of exports from California refineries or 

the conditions under which these exports could occur.  California refineries are net fuel exporters 

due in large part to structural conditions of statewide overcapacity coupled with declining in-

state petroleum fuels demand.51 52 53  The incomplete description of the project fuels market 

setting led to flawed environmental impacts evaluation, as discussed in sections 2 and 5 herein.     

 
48 Karras, 2020. Decommissioning California Refineries: Climate and Health Paths in an Oil State; A Report for 
Communities for a Better Environment. Prepared by Greg Karras. Includes Supporting Material Appendix. 
www.energy-re-source.com/decomm  Appended hereto as Attachment 10. 
49 Karras, 2021a (Att. 2). 
50 DEIR pp. 5-3 though 5-7, 5-9, 5-10, 5-19, 5-22 through 5-24. 
51 Karras, 2020 (Att. 10).  
52 USEIA, 2015. West Coast Transportation Fuels Markets; U.S. Energy Information Administration: Washington, 
D.C. https://www.eia.gov/analysis/transportationfuels/padd5/  Appended hereto as Attachment 11. 
53 USEIA, Supply and Disposition: West Coast (PADD 5); U.S. Energy Information Administration: Washington, 
D.C.  ww.eia.gov/dnav/pet/pet_sum_snd_d_r50_mbbl_m_cur.htm. Appended hereto as Attachment 12. 
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1.7 Project Scope 

The DEIR does not disclose or describe three components of the proposed project that would 

expand the project scope and its environmental impacts.  One of these components directly 

expands project biofuel refining capacity.  Another expands project biofuel refining feedstock 

input capacity.  The third undisclosed component would debottleneck the project biofuel refining 

capacity by repurposing additional refinery equipment to produce additional hydrogen needed 

for the expanded biorefining from processing imported petroleum gasoline feedstocks.  

1.7.1 The Unit 250 diesel hydrotreater biofuel processing component 

During 2021 Phillips 66 implemented the conversion of diesel hydrotreater Unit 250 within the 

Rodeo facility from petroleum distillate to soybean oil processing54 without a Clean Air Act 

permit55 and without any public review.  The DEIR asserts there is no connection between Unit 

250 and the project because, it says, no further changes are proposed to the unit.56  But whether 

or not further change to Unit 250 is proposed is not relevant to the question of whether the 

previous changes to that unit, completed after the project application was filed, should have been 

considered as part of the project.  

The relevant question is whether the changes to Unit 250 are, functionally, part of the project, 

and they are.  The project would depend on Unit 250 to maximize onsite refining of the feed 

pretreatment unit output; and in turn, Unit 250 would depend on the project.  It would depend on 

project feed pretreatment for economical access to pretreated feed, as the DEIR itself concludes 

in considering project biorefining without that project component.57  Even more clearly, since the 

deoxygenated output of HEFA hydrotreating is too waxy to meet fuel specifications and must be 

isomerized in a separate processing step before it can be sold as transportation fuel,58 Unit 250 

depends on the project isomerization component to make its output sellable.  The Unit 250 

 
54 Phillips 66 1Q 2021 Earnings Transcript. First Quarter 2021 Earnings Call; Phillips 66 (NYSE: PSX) 30 April 
2021, 12 p.m. ET. Transcript.   Appended hereto as Attachment 13.  
55 BAAQMD, 2021. 9 Sep 2021 email from Damian Breen, Senior Deputy Executive Officer – Operations, Bay 
Area Air Quality Management District, to Ann Alexander, NRDC, regarding Phillips 66 refinery (no. 21359) – 
possible unpermitted modifications. Appended hereto as Attachment 14.  
56 DEIR p. 5-11.  
57 DEIR p. 5-6 (alternative without a feed pretreatment unit “considered to be infeasible because it would reduce 
transportation fuels production at the Rodeo Refinery and severely underuse existing refinery facilities for the 
production of renewable fuels”). 
58 See subsection1.2.1 above; for more detail see Karras, 2021a (Att. 2). 
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HEFA conversion is an interdependent component of the project that is essential to achieve a 

project objective to maximize project-supplied California biofuels.  

The conversion of Unit 250 from petroleum to HEFA feedstock processing is currently under 

investigation by the Bay Area Air Quality Management District (BAAQMD) for potentially 

illegal construction, operation, or both without required notice, review, and/or permits.59   

The failure to include and disclose the Unit 250 HEFA conversion as part of the project appears 

to be related to a County decision to permit the Nustar biofuel action separately from the subject 

project before allowing public comment on either action, as discussed below.   

1.7.2 The Nustar Shore Terminals biofuel feedstock import conversion 

Nustar Shore Terminals—a liquid hydrocarbons transfer and storage facility contiguous with the 

Phillips 66 facility—and Contra Costa County have taken actions to advance the “Nustar 

Soybean Oil Project” contemporaneously with the project.  According to a 2 December 2020 

email from the County, this Nustar action would: 

[I]nstall an approximately 2300-foot pipeline from Nustar to Phillips 66 to carry 
pretreated soybean oil feedstock to existing tankage and the Unit 250 hydrotreater at the 
Phillips 66 refinery, which can already produce diesel from both renewable and crude 
feedstocks (see attached site plan).  The soybean feedstock will be unloaded at existing 
Nustar rail facilities which will be modified with 33 offload headers to accommodate the 
soybean oil. ... it was determined that the modifications proposed by Nustar would not 
require a land use permit. The appropriate building permits have been issued. 60 

The site plan referenced by the County61 is reproduced in its entirety below.  Color-coding of the 

pipeline sections shown on the site plan indicates that the new feedstock pipeline sections reach 

far into the Phillips 66 refinery; and that the vast majority of new pipeline segments by length is 

“Phillips 66” rather than “Nustar” pipe.62   

Interestingly as well, a closer look at the site map reveals the converted Unit 250 HEFA hydro-

conversion processing plant at the terminus of the “Nustar Soybean Oil Project” in the refinery.  

 
59 BAAQMD, 2021 (Att. 14).  
60 Kupp, 2020a.  Email text and attached site map from Gary Kupp, Contra Costa County, to Charles Davidson, 
incoming Rodeo-Hercules Fire Protection District director. 2 December 2020. Appended hereto as Attachment 15.  
61 Id.  
62 Id.  
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“Nustar Soybean Oil Project” Site Plan, Contra Costa County (Att. 15), 

Accordingly, the available data and information would appear to provide sufficient basis to 

conclude that the Nustar Shore Terminals project is a component of the project.  The DEIR, 

however, did not disclose or describe the relationship of these concurrently proposed actions at 

all, and consequently did not take account of potential impacts from a larger project scope.      

1.7.3 The component to debottleneck hydrogen-limited refining capacity 

Phillips 66 added a project component after the public scoping process that is not disclosed in the 

DEIR.  This component would relieve a bottleneck in hydrogen-limited biofuel refining at the 

refinery by repurposing additional existing equipment to co-produce hydrogen as a byproduct of 

processing gasoline feedstocks derived from semi-refined petroleum imported to Rodeo.  The 

DEIR identifies the physical changes integrated into the project post-scoping, but it does not 
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identify their debottlenecking effect, and hence does not disclose or describe the additional onsite 

processing of additional petroleum and biomass or evaluate resultant impacts.  

As discussed in sections 1.1 through 1.4, the DEIR does not describe and hence does not 

evaluate HEFA process demand for hydrogen.  It thus failed to identify a hydrogen bottleneck in 

the disclosed project configuration which, if relieved, would enable processing the additional 

pretreated feedstock the revised project would produce.  The County could have identified this 

bottleneck by comparing available hydrogen production capacity and process hydrogen demand 

data for the disclosed project components.63  Had it done so it would have found that the 

repurposed hydrogen plants cannot actually supply enough hydrogen to refine 80,000 b/d of 

pretreated vegetable oils; and that this hydrogen bottleneck is particularly severe for jet fuel 

production.  Targeting HEFA jet fuel, a more hydrogen-intensive refining mode,64 the hydrogen 

bottleneck could limit project refining to only about 60% to 70% of pretreated feed capacity.65  

The debottlenecking traces back to changes Phillips 66 made with respect to permit retention.  

The company changed its original project description so as to retain permits for existing refinery 

coking and naphtha reforming units, so that those units could continue or resume operation as 

part of the project.66  Refinery crude distillation units would be shuttered upon full project 

implementation,67 and the coking and reforming units would not process HEFA feedstock or 

whole crude.  Instead, repurposing the coking and reforming units would involve processing 

semi-refined petroleum acquired from other refineries.68  Phillips 66 recently stated in other 

contexts that it is shifting the specialty coke production from its petroleum refining to produce 

graphite for batteries,69 and planning to use the Rodeo coking unit for that purpose.70  The coking 

would co-produce light oils its reformers would then convert to gasoline blend stocks.   

 
63 Karras, 2021b (Att. 3).  
64 Id.  
65 Based on 80,000 b/d project pretreated feed capacity (DEIR); 148,500,000 SCF/d H2 production capacity of 
Rodeo units 110 and 120 (Att. 2); H2 demand targeting jet fuel yield on tallow, and soybean oil, of 2,632, and 2,954 
SCF/b feed (Att. 3); and the calculations (targeting jet fuel yield from on soy oil feed, for example):  
148,500,000 SCF/d ÷ 2,954 SCF/b = 50,270 b/d of soy oil processed, and 50,270 b/d ÷ 80,000 b/d = 0.628 (63%). 
66 BAAQMD Application, 2021. Compare also Phillips 66 initial Project Description; DEIR pp. 3-28, 3-29. 
67 DEIR pp. 3-28. 3-29.  
68 Only whole crude processing is specifically precluded by the project objectives asserted. See DEIR p. 3-22. 
69 Phillips 66 3Q 2021 Earnings Conference Call; 29 Oct 2021, 12 p.m. ET. Appended hereto as Attachment 16. 
70 Weinberg-Lynn, 2021. 23 July 2021 email from Nikolas Weinberg-Lynn, Manager, Renewable Energy Projects, 
Phillips 66, to Charles Davidson. Appended hereto as Attachment 17.  
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The debottlenecking element—an important impact of the retained permits that is not identified 

in the DEIR—is that the light oil reforming would co-produce hydrogen,71 thereby alleviating the 

jet biofuel production bottleneck described above.   

This undisclosed hydrogen debottleneck action and the disclosed project components would be 

interdependent components of the project.  The hydrogen debottleneck component depends upon 

the repurposing coking and reforming units that the project would free from crude refining 

support service.  The disclosed project components, in turn, depend on the undisclosed hydrogen 

debottleneck for the ability to use their full capacity to produce biofuels, and especially HEFA jet 

fuel.  Indeed, without relieving the hydrogen bottleneck the project might not long be viable.  

The hydrogen debottleneck component would afford the ability to engage in more hydrogen-

intensive jet fuel processing, which could boost jet biofuel yield on biomass feedstock from as 

little as 13% to as much as 49%.72  That could allow shifting to jet biofuel production without 

more drastic cuts in total project biofuel production as State zero-emission vehicle policies phase 

out diesel biofuels along with petroleum diesel demand.  

Thus, Phillips 66 would be highly incentivized to debottleneck its biorefinery; has asserted 

informal plans and formal project objectives73 consistent with that result; and crucially, has 

changed its project to include the specific equipment which would be used to debottleneck the 

project in the project.  Absent a binding commitment not to implement this action, it would be 

reasonable to conclude that it is a project component.  The DEIR, however, did not disclose or 

describe this project component, and consequently did not evaluate its potential impacts.    

CONCLUSION:  The DEIR provides an incomplete, inaccurate, and truncated description of 

the proposed project.  Available information that the DEIR does not describe or disclose will be 

necessary for sufficient review of environmental impacts that could result from the project.  

 
71 See Chevron Refinery Modernization Project DEIR Appendix 4.3–URM: Unit Rate Model (Att. 5). See also 
Bredeson et al., 2010. Factors driving refinery CO2 intensity, with allocation into products. Int. J. Life Cycle Assess. 
15:817–826. DOI: 10.1007/s11367-010-0204-3. Appended hereto as Attachment 18; and Abella and Bergerson, 
2012. Model to Investigate Energy and Greenhouse Gas Emissions Implications of Refining Petroleum: Impacts of 
Crude Quality and Refinery Configuration. Environ. Sci. Technol. 46: 13037–13047. dx.doi.org/10.1021/es3018682. 
Appended hereto as Attachment19.  
72 Karras, 2021b (Att. 3).   
73 DEIR p. 3-22 (objectives to maximize production of renewable fuels and reuse existing equipment).  
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2. THE DEIR DID NOT CONSIDER A SIGNIFICANT POTENTIAL CLIMATE 
EMISSION-SHIFTING IMPACT LIKELY TO RESULT FROM THE PROJECT  

Instead of replacing fossil fuels, adding renewable diesel to the liquid combustion fuel chain in 

California resulted in refiners protecting their otherwise stranded assets by increasing exports of 

petroleum distillates burned elsewhere, causing a net increase in greenhouse gas74 emissions.  

The DEIR improperly concludes that the project would decrease net GHG emissions75 without 

disclosing this emission-shifting, or evaluating its potential to further increase net emissions.     

A series of errors and omissions in the DEIR further obscures causal factors for the emission 

shifting by which the project would cause and contribute to this significant potential impact.    

2.1 The DEIR Does Not Disclose or Evaluate Available Data Which Contradict its 
Conclusion That the Project Would Result in a Net Decrease in GHG Emissions 

State law warns against “a reduction in emissions of greenhouse gases within the state that is 

offset by an increase in emissions of greenhouse gases outside the state.”76  However, the DEIR 

does not evaluate this emission-shifting impact of the project.  Relevant state data that the DEIR 

failed to disclose or evaluate include volumes of petroleum distillates refined in California77 and 

total distillates—petroleum distillates and diesel biofuels—burned in California.78  Had the DEIR 

evaluated these data the County could have found that its conclusion regarding net GHG 

emissions resulting from the project was unsupported.   

As shown in Chart 2, distillate fuels refining for export continued to expand in California as 

biofuels that were expected to replace fossil fuels added a new source of carbon to the liquid 

combustion fuel chain.  Total distillate volumes, including diesel biofuels burned in-state, 

petroleum distillates burned in-state, and petroleum distillates refined in-state and exported to 

other states and nations, increased from approximately 4.3 billion gallons per year to 

approximately 6.4 billion gallons per year between 2000 and 2019.79 80  

 
74 “Greenhouse gas (GHG),” in this section, means carbon dioxide equivalents (CO2e) at the 100-year horizon. 
75 “Project operations would decrease emissions of GHGs that could contribute to global climate change” (DEIR p. 
2-5) including “indirect emissions” (DEIR p. 4.8-258) and “emissions from transportation fuels” (DEIR p. 4.8-266). 
76 CCR §§ 38505 (j), 38562 (b) (8).  
77 CEC Fuel Watch. Weekly Refinery Production. California Energy Commission: Sacramento, CA. 
https://ww2.energy.ca.gov/almanac/petroleum_data/fuels_watch/output.php Appended hereto as Attachment 20.  
78 CARB GHG Inventory. Fuel Activity for California's Greenhouse Gas Inventory by Sector and Activity; 14th ed.: 
2000 to 2019; California Air Resources Board: Sacramento, CA.  Appended hereto as Attachment 21.  
 
79 Id.  
80 CEC Fuel Watch (Att. 21).  
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CHART 2.  Data from CEC Fuel Watch (Att. 20) and CARB GHG Inventory (Att. 21). 

Petroleum distillates refining for export (black in the chart) expanded after in-state burning of 

petroleum distillate (olive) peaked in 2006, and the exports expanded again from 2012 to 2019 

with more in-state use of diesel biofuels (dark red and brown).  From 2000 to 2012 petroleum-

related factors alone drove an increase in total distillates production and use associated with all 

activities in California of nearly one billion gallons per year.  Then total distillates production 

and use associated with activities in California increased again, by more than a billion gallons 

per year from 2012 to 2019, with biofuels accounting for more than half that increment.  These 

state data show that diesel biofuels did not replace petroleum distillates refined in California 

during the eight years before the project was proposed.  Instead, producing and burning more 

renewable diesel along with the petroleum fuel it was supposed to replace emitted more carbon.   

/ 

/ 

/ 
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2.2 The DEIR Presents an Incomplete and Misleading Description of the Project 
Market Setting that Focuses on Imports and Omits Structural Overcapacity-driven 
Exports, Thereby Obscuring a Key Causal Factor in the Emission-shifting Impact 

The DEIR focuses on potential negative effects of reliance on imports if the proposed project is 

rejected in favor of alternatives,81 while ignoring fuels exports from in-state refineries and 

conditions under which these exports occur.  As a result the DEIR fails to disclose that crude 

refineries here are net fuels exporters, that their exports have grown as in-state and West Coast 

demand for petroleum fuels declined, and that the structural overcapacity resulting in this export 

emissions impact would not be resolved and could be worsened by the project.  

Due to the concentration of petroleum refining infrastructure in California and on the U.S. West 

Coast, including California and Puget Sound, WA, these markets were net exporters of 

transportation fuels before renewable diesel flooded into the California market.82  Importantly, 

before diesel biofuel addition further increased refining of petroleum distillates for export, the 

structural overcapacity of California refineries was evident from the increase in their exports 

after in-state demand peaked in 2006.  See Chart 2 above.  California refining capacity, 

especially, is overbuilt.83  Industry reactions seeking to protect those otherwise stranded refining 

assets through increased refined fuels exports as domestic markets for petroleum fuels declined 

resulted in exporting fully 20% to 33% of statewide refinery production to other states and 

nations from 2013–2017.84  West Coast data further demonstrate the strong effect of changes in 

domestic demand on foreign exports from this over-built refining center.85  See Table 2.  

 
 
Table 2. West Coast (PADD 5) Finished Petroleum Products: Decadal Changes in Domestic     
               Demand and Foreign Exports, 1990–2019. 

Total volumes reported for ten-year periods  
 Volume (billions of gallons)  Decadal Change (%) 
Period Demand Exports  Demand Exports 
1 Jan 1990 to 31 Dec 1999 406 44.2  — — 
1 Jan 2000 to 31 Dec 2009 457 35.1  +13 % –21 % 
1 Jan 2010 to 31 Dec 2019 
 

442 50.9  –3.3 % +45 % 

Data from USEIA, Supply and Disposition (Att. 12).  

 
81 DEIR pp. 5-3 though 5-7, 5-9, 5-10, 5-19, 5-22 through 5-24.  
82 USEIA, 2015 (Att. 11).  
83 Karras, 2020 (Att. 10). 
84 Id.  
85 USEIA, Supply and Disposition (Att. 12).  
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Comparisons of historic with recent California and West Coast data further demonstrate that this 

crude refining overcapacity for domestic petroleum fuels demand that drives the emission-

shifting impact is unresolved and would not be resolved by the proposed project and the related 

Contra Costa County crude-to-biofuel conversion project.  Fuels demand has rebounded, at least 

temporarily, from pre-vaccine pandemic levels to the range defined by pre-pandemic levels, 

accounting for seasonal and interannual variability.  In California, from April through June 2021 

taxable fuel sales86 approached the range of interannual variability from 2012–2019 for gasoline 

and reached the low end of this pre-COVID range in July, while taxable jet fuel and diesel sales 

exceeded the maximum or median of the 2012–2019 range in each month from April through 

July of 2021.  See Table 3.    

Table 3. California Taxable Fuel Sales Data: Return to Pre-COVID Volumes 
                            Fuel volumes in millions of gallons (MM gal.) per month 

  Demand Pre-COVID range (2012–2019) Comparison of 2021 data with 
  in 2021 Minimum Median Maximum the same month in 2012–2019 

Gasoline (MM gal.) 
 Jan 995 1,166 1,219 1,234 Below pre-COVID range 
 Feb 975 1,098 1,152 1,224 Below pre-COVID range 
 Mar 1,138 1,237 1,289 1,343 Below pre-COVID range 
 Apr 1,155 1,184 1,265 1,346 Approaches pre-COVID range 
 May 1,207 1,259 1,287 1,355 Approaches pre-COVID range 
 Jun 1,196 1,217 1,272 1,317 Approaches pre-COVID range 
 Jul 1,231 1,230 1,298 1,514 Within pre-COVID range 
Jet fuel (MM gal.) 
 Jan 10.74 9.91 11.09 13.69 Within pre-COVID range 
 Feb 10.80 10.13 11.10 13.58 Within pre-COVID range 
 Mar 13.21 11.23 11.95 14.53 Exceeds pre-COVID median 
 Apr 13.84 10.69 11.50 13.58 Exceeds pre-COVID range 
 May 15.14 4.84 13.07 16.44 Exceeds pre-COVID median 
 Jun 17.08 8.67 12.75 16.80 Exceeds pre-COVID range 
 Jul 16.66 11.05 13.34 15.58 Exceeds pre-COVID range 
Diesel (MM gal.) 
 Jan 203.5 181.0 205.7 217.8 Within pre-COVID range 
 Feb 204.4 184.1 191.9 212.7 Exceeds pre-COVID median 
 Mar 305.4 231.2 265.2 300.9 Exceeds pre-COVID range 
 Apr 257.1 197.6 224.0 259.3 Exceeds pre-COVID median 
 May 244.5 216.9 231.8 253.0 Exceeds pre-COVID median 
 Jun 318.3 250.0 265.0 309.0 Exceeds pre-COVID range 
 Jul 248.6 217.8 241.5 297.0 Exceeds pre-COVID median 

Data from CDTFA, (Att. 22). Pre-COVID statistics are for the same months in 2012–2019. The multiyear monthly 
comparison range accounts for seasonal and interannual variability in fuels demand.  Jet fuel totals may exclude 
fueling in California for fuels presumed to be burned outside the state during interstate and international flights.  

 
86 CDTFA, various years. Fuel Taxes Statistics & Reports; Cal. Dept. Tax and Fee Admin: Sacramento, CA. 
https://www.cdtfa.ca.gov/taxes-and-fees/spftrpts.htm.  Appended hereto as Attachment 22. 
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West Coast fuels demand in April and May 2021 approached or fell within the 2010–2019 range 

for gasoline and jet fuel and exceeded that range for diesel.87  In June and July 2021 demand for 

gasoline exceeded the 2010–2019 median, jet fuel fell within the 2010–2019 range, and diesel 

fell within the 2010–2019 range or exceeded the 2010–2019 median.88  See Table 4.   

Table 4. West Coast (PADD 5) Fuels Demand Data: Return to Pre-COVID Volumes 
                            Fuel volumes in millions of barrels (MM bbl.) per month 
  Demand Pre-COVID range (2010–2019) Comparison of 2021 data with 
  in 2021 Minimum Median Maximum the same month in 2010–2019 
Gasoline (MM bbl.) 
 Jan 38.59 42.31 45.29 49.73 Below pre-COVID range 
 Feb 38.54 40.94 42.75 47.01 Below pre-COVID range 
 Mar 45.14 45.23 48.97 52.53 Approaches pre-COVID range 
 Apr 44.97 44.99 47.25 50.20 Approaches pre-COVID range 
 May 48.78 46.79 49.00 52.18 Within pre-COVID range 
 Jun 48.70 45.61 48.14 51.15 Exceeds pre-COVID median 
 Jul 50.12 47.33 49.09 52.39 Exceeds pre-COVID median 
Jet fuel (MM bbl.) 
 Jan 9.97 11.57 13.03 19.07 Below pre-COVID range 
 Feb 10.35 10.90 11.70 18.33 Below pre-COVID range 
 Mar 11.08 11.82 13.68 16.68 Below pre-COVID median 
 Apr 11.71 10.83 13.78 16.57 Within pre-COVID range 
 May 12.12 12.80 13.92 16.90 Approaches pre-COVID range 
 Jun 14.47 13.03 14.99 17.64 Within pre-COVID range 
 Jul 15.31 13.62 15.46 18.41 Within pre-COVID range 
Diesel (MM bbl.) 
 Jan 15.14 12.78 14.41 15.12 Exceeds pre-COVID range 
 Feb 15.01 12.49 13.51 15.29 Exceeds pre-COVID median 
 Mar 17.08 14.12 15.25 16.33 Exceeds pre-COVID range 
 Apr 15.76 14.14 14.93 16.12 Exceeds pre-COVID median 
 May 16.94 15.11 15.91 17.27 Exceeds pre-COVID median 
 Jun 14.65 14.53 16.03 16.84 Within pre-COVID range 
 Jul 16.94 15.44 16.40 17.78 Exceeds pre-COVID median 

Data from USEIA Supply and Disposition (Att. 12). “Product Supplied,” which approximately represents demand 
because it measures the disappearance of these fuels from primary sources, i.e., refineries, gas processing plants, 
blending plants, pipelines, and bulk terminals. PADD 5 includes AK, AZ, CA, HI, NV, OR, and WA.  Pre-COVID 
statistics are for the same month in 2010–2019, thus accounting for seasonal and interannual variability.   

Despite this several-month surge in demand the year after the Marathon Martinez refinery 

closed, California and West Coast refineries supplied the rebound in fuels demand while running 

well below capacity.  Four-week average California refinery capacity utilization rates from 20 

March through 6 August 2021 ranged from 81.6% to 87.3% (Table 5), similar to those across the 
       

 
87 USEIA, Supply and Disposition (Att. 12).  
88 Id.  
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Table 5. Total California Refinery Capacity Utilization in Four-week Periods of 2021. 
barrel (oil): 42 U.S. gallons barrels/calendar day: see table caption below 

 Calif. refinery crude input Operable crude capacity Capacity utilized 
Four-week period (barrels/day) (barrels/calendar day) (%) 
12/26/20 through 01/22/21 1,222,679 1,748,171 69.9 % 
01/23/21 through 02/19/21 1,199,571 1,748,171 68.6 % 
02/20/21 through 03/19/21 1,318,357 1,748,171 75.4 % 
03/20/21 through 04/16/21 1,426,000 1,748,171 81.6 % 
04/17/21 through 05/14/21 1,487,536 1,748,171 85.1 % 
05/15/21 through 06/11/21 1,491,000 1,748,171 85.3 % 
06/12/21 through 07/09/21 1,525,750 1,748,171 87.3 % 
07/10/21 through 08/06/21 1,442,750 1,748,171 82.5 % 
08/07/21 through 09/03/21 1,475,179 1,748,171 84.4 % 
09/04/21 through 10/01/21 1,488,571 1,748,171 85.1 % 
10/02/21 through 10/29/21 1,442,429 1,748,171 82.5 % 

Total California refinery crude inputs from Att. 20. Statewide refinery capacity as of 1/1/21, after the Marathon 
Martinez refinery closure, from Att. 23. Capacity in barrels/calendar day accounts for down-stream refinery 
bottlenecks, types and grades of crude processed, operating permit constraints, and both scheduled and 
unscheduled downtime for inspection, maintenance, and repairs.    

West Coast, and well below maximum West Coast capacity utilization rates for the same months 
in 2010–2019 (Table 6).89 90 91  Moreover, review of Table 5 reveals 222,000 b/d to more than 
305,000 b/d of spare California refinery capacity during this fuels demand rebound.    

Table 6. West Coast (PADD 5) Percent Utilization of Operable Refinery Capacity.  

 Capacity Utilized Pre-COVID range for same month in 2010–2019 
Month in 2021 Minimum Median Maximum 
January 73.3 % 76.4 % 83.7 % 90.1 % 
February 74.2 % 78.2 % 82.6 % 90.9 % 
March 81.2 % 76.9 % 84.8 % 95.7 % 
April 82.6 % 77.5 % 82.7 % 91.3 % 
May 84.2 % 76.1 % 84.0 % 87.5 % 
June 88.3 % 84.3 % 87.2 % 98.4 % 
July 85.9 % 83.3 % 90.7 % 97.2 % 
August 87.8 % 79.6 % 90.2 % 98.3 % 
September — 80.4 % 87.2 % 96.9 % 
October — 76.4 % 86.1 % 91.2 % 
November — 77.6 % 85.3 % 94.3 % 
December — 79.5 % 87.5 % 94.4 % 

Utilization of operable capacity in barrels/calendar day from Att. 24. PADD 5 includes AK, AZ, CA, HI, NV, OR, and 
WA.  Pre-COVID data for the same month in 2010–2019 accounts for seasonal and interannual variability.  

 
89 CEC Fuel Watch (Att. 20).  
90 USEIA Refinery Capacity by Individual Refinery. Data as of Jan 1, 2021; U.S. Energy Information 
Administration: Washington, D.C. www.eia.gov/petroleum/refinerycapacity Appended hereto as Attachment 23.  
91 USEIA Refinery Utilization and Capacity. PADD 5 data as of Sep 2021. U.S. Energy Information Administration: 
Washington, D.C. www.eia.gov/dnav/pet/pet_pnp_unc_dcu_r50_m.htm Appended hereto as Attachment 24. 
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Spare California refining capacity during this period when fuels demand increased to reach pre-

COVID levels and crude processing at the Marathon Martinez refinery was shut down (222,000 

to 305,000 b/cd) exceeded the total 120,200 b/cd crude capacity of the Phillips 66 refinery.92  

Thus, the project could not fully alleviate the growing condition of overcapacity that drives 

refined fuels export emission-shifting; rather, it would produce and sell an unprecedented 

amount of California-targeted HEFA diesel into the California fuels market.  

Accordingly, the project can be expected to worsen in-state petroleum refining overcapacity, and 

hence the emission shift, by adding a very large volume of HEFA diesel to the California liquid 

combustion fuels mix.  Indeed, maximizing additional “renewable” fuels production for the 

California market is a project objective.93  The DEIR, however, does not disclose or evaluate this 

causal factor for the observed emission-shifting impact of recent “renewable” diesel additions.  

2.3 The DEIR Does Not Describe or Evaluate Project Design Specifications That Could 
Cause and Contribute to Significant Emission-shifting Impacts 

Having failed to describe the unique capabilities and limitations of the proposed biofuel 

technology (§§ 1.1.1, 1.1.2), the DEIR does not evaluate how fully integrating renewable diesel 

into petroleum fuels refining, distribution, and combustion infrastructure could worsen emission 

shifting by more directly tethering biofuel addition here to petroleum fuel refining for export.  

Compounding its error, the DEIR does not evaluate the impact of another basic project design 

specification—project fuels production capacity.  The DEIR does not estimate how much HEFA 

diesel the project could add to the existing statewide distillates production oversupply, or how 

much that could worsen the emission shifting impact.  Had it done so, using readily available 

state default factors for the carbon intensities of these fuels, the County could have found that the 

project would likely cause and contribute to significant climate impacts.  See Table 7 below. 

Accounting for yields on feeds targeting renewable diesel94 and typical feed and fuel densities 

shown in Table 7, operating below capacity at 55,000 b/d the project could make approximately 

1.86 million gallons per day of renewable diesel, resulting in export of the equivalent petroleum 

 
92 Though USEIA labels the San Francisco Refinery site as Rodeo, both the Rodeo Facility and the Santa Maria 
Facility capacities are included in the 120,200 barrels/calendar day (b/cd) cited: USEIA Refinery Capacity by 
Individual Refinery (Att. 23).  
93 DEIR p. 3-22. 
94 Pearlson et al., 2013. A techno-economic review of hydroprocessed renewable esters and fatty acids for jet fuel 
production. Biofuels, Bioprod. Bioref. 7: 89–96. DOI: 10.1002/bbb.1378. Appended hereto as Attachment 25. 
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distillates volume.  State default factors for full fuel chain “life cycle” emissions associated with 

the type of renewable diesel proposed account for a range of potential emissions, from lower 

emission (“residue”) to higher emission (“crop biomass”) feeds, which is shown in the table.95  

The net emission shifting impact of the project based on this range of factors could thus be 

approximately 3.96 to 5.72 million metric tons (Mt) of CO2e emitted per year.  Table 7.  Those 

potential project emissions would exceed the 10,000 metric tons per year (0.01 Mt/year) 

significance threshold in the DEIR by 395 to 571 times.   

A conservative estimate of net cumulative emissions from this impact of the currently proposed 

biofuel refinery projects in the County, if state goals to replace all diesel fuels are achieved more 

quickly than anticipated, is in the range of approximately 74 Mt to 107 Mt over ten years. Id.  

 
 
 
Table 7.   Potential GHG Emission Impacts from Project-induced Emission Shifting: Estimates  
                 Based on Low Carbon Fuel Standard Default Emission Factors.   

RD: renewable diesel    PD: petroleum distillate   CO2e: carbon dioxide equivalents    Mt: million metric tons 

Estimate Scope Phillips 66 Project Marathon Project Both Projects 
 

Fuel Shift (millions of gallons per day) a    

  RD for in-state use 1.860 1.623 3.482 
  PD equivalent exported 1.860 1.623 3.482 
 

Emission factor (kg CO2e/galllon) b    

  RD from residue biomass feedstock 5.834 5.834 5.834 
  RD from crop biomass feedstock 8.427 8.427 8.427 
  PD (petroleum distillate [ULSD factor]) 13.508 13.508 13.508 
 

Fuel-specific emissions (Mt/year) c    

  RD from residue biomass feedstock 3.96 3.46 7.42 
  RD from crop biomass feedstock 5.72 4.99 10.7 
  PD (petroleum distillate) 9.17 8.00 17.2 
 

Net emission shift impact d    

  Annual minimum  (Mt/year) 3.96 3.46 7.42 
  Annual maximum (Mt/year) 5.72 4.99 10.7 
  Ten-year minimum  (Mt) 39.6 34.6 74.2 
  Ten-year maximum (Mt) 57.2 49.9 107 

a. Calculated based on DEIR project feedstock processing capacities,* yield reported for refining targeting HEFA diesel by 
Pearlson et al., 2013, and feed and fuel specific gravities of 0.916 and 0.775 respectively.  b. CARB default emission factors 
from tables 2, 4, 7-1, 8 and 9, Low Carbon Fuel Standard Regulation, CCR §§ 95484–95488.  c. Fuel-specific emissions are the 
products of the fuel volumes and emission factors shown.  d. The emission shift impact is the net emissions calculated as the 
sum of the fuel-specific emissions minus the incremental emission from the petroleum fuel v. the same volume of the biofuel.  
Net emissions are thus equivalent to emissions from the production and use of renewable diesel that does not replace petroleum 
distillates, as shown.  Annual values compare with the DEIR significance threshold (0.01 Mt/year); ten-year values provide a 
conservative estimate of cumulative impact assuming expeditious implementation of State goals to replace all diesel fuels.  
* Phillips 66 Project data calculated at 55,000 b/d feed rate, less than its proposed 80,000 b/d project feed capacity. 

 
95 Low Carbon Fuel Standard Regulation, tables 2, 4, 7-1, 8 and 9. CCR §§ 95484–95488.  
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2.4 The DEIR Does Not Consider Air Quality or Environmental Justice Impacts From 
GHG Co-Pollutants that Could Result from Project Emission Shifting 

Having neglected to consider emission shifting that could result from the project, the DEIR does 

not evaluate air quality or environmental justice impacts that could result from GHG co-

emissions.  Had it considered the emission-shifting impact the County could have evaluated 

substantial relevant information regarding potential impacts of GHG co-pollutants.   

Among other relevant available information: Pastor and colleagues found GHG co-pollutants 

emissions of particulate matter from large industrial GHG emitters in general, and refineries in 

particular, result in substantially increased emission burdens in low-income communities of color 

throughout the state.96  Clark and colleagues found persistent disparately elevated exposures to 

refined fuels combustion emissions among people of color along major roadways in California 

and the U.S.97  Zhao and colleagues showed that exposures to the portion of those emissions that 

could result from climate protection decisions to use more biofuel, instead of more electrification 

of transportation among other sectors, would cause very large air pollution-induced premature 

death increments statewide.98   

Again, however, the DEIR did not evaluate these potential project emission-shifting impacts.  

CONCLUSION: A reasonable potential exists for the project to result in significant climate and 

air quality impacts by increasing the production and export of California-refined fuels instead of 

replacing petroleum fuels.  This impact would be related to the particular type and use of biofuel 

proposed.  Resultant greenhouse gases and co-pollutants would emit in California from excess 

petroleum and biofuel refining, and emit in California as well as in other states and nations from 

petroleum and biofuel feedstock extraction and end-use fuel combustion.  The DEIR does not 

identify, evaluate, or mitigate these significant potential impacts of the project.  

 
96 Pastor et al., 2010. Minding the Climate Gap: What's at stake if California's climate law isn't done right and right 
away; College of Natural Resources, Department of Environmental Science, Policy, and Management, University of 
California, Berkeley: Berkeley, CA; and Program for Environmental and Regional Equity, University of Southern 
California: Los Angeles, CA.  Appended hereto as Attachment 26.  
97 Clark et al, 2017. Changes in transportation-related air pollution exposures by race-ethnicity and socioeconomic 
status: Outdoor nitrogen dioxide in the United States in 2000 and 2010. Environmental Health Perspectives 097012-
1 to 097012-10. 10.1289/EHP959. Appended hereto as Attachment 27.  
98 Zhao et al., 2019. Air quality and health co-benefits of different deep decarbonization pathways in California. 
Environ. Sci. Technol. 53: 7163–7171. DOI: 10.1021/acs.est.9b02385. Appended hereto as Attachment 28.  
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3. THE DEIR DOES NOT PROVIDE A COMPLETE OR ACCURATE ANALYSIS 
OF PROCESS HAZARDS AND DOES NOT IDENTIFY, EVALUATE, OR 
MITIGATE SIGNIFICANT POTENTIAL PROJECT HAZARD IMPACTS 

Oil refining is an exceptionally high-hazard industry in which switching to a new and different 

type of oil feed has known potential to introduce new hazards, intensify existing hazards, or both.  

Switching from crude petroleum to HEFA feedstock refining introduces specific new hazards 

that could increase the incidence rate of refinery explosions and uncontrolled fires, hence the 

likelihood of potentially catastrophic consequences of the project over its operational duration.  

The DEIR does not identify, evaluate, or mitigate these specific process hazards or significant 

potential process hazard impacts.  A series of errors and omissions in the DEIR further obscures 

these process hazards and impacts.    

3.1 The DEIR Does Not Provide a Complete or Accurate Analysis of Project Hazards 

The DEIR states that its process hazard analysis “approach involves examining the potential 

hazards produced by the inventory of hazardous materials and comparing the baseline with the 

Project level of hazardous materials use and storage.”99  This comparison is further limited to 

“how readily the material produces a vapor cloud and how readily the material will ignite and 

burn,”100 and to comparing only raw feedstocks or finished refined products.101  The DEIR then 

concludes that project feedstocks present substantially lower hazards, “do not end up producing 

as much lighter-ends at the refinery for storage and processing ... [and] in general, the Project 

would present less hazards to the public and the impacts would be less than significant.”102      

However, this DEIR analysis is incomplete and inaccurate in ways that obscure rather than 

identify potential process hazard impacts.  In the first instance, its comparison of raw feeds and 

finished products omits consideration of explosive and flammable mixtures of semi-processed 

hydrocarbons and hydrogen at high temperature and extreme pressure in project hydro-

conversion reactors.103  This alone shows the DEIR conclusion regarding project process hazards 

to be unsupported.  Yet it is but one omission from the DEIR hazards analysis.  The DEIR does 

 
99 DEIR p. 4.9-321. 
100 DEIR p. 4.9-336.  
101 DEIR p. 4.9-337, Table 4.9-5 (hydrogen; methane; propane; gasoline; jet fuel; diesel fuel; un-weathered light, 
medium, and heavy crude oil; crude bitumen; cooking oil; and Grade 1 Tallow). 
102 DEIR p. 338.  
103 See subsections 1.2 and 1.3 herein above.  
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not include, and does not report substantively on results from, any of several standard process 

hazard analysis requirements applicable to petroleum crude refining.  

The DEIR did not include or report substantive results of any Process Hazard Analysis (PHA);104 

Hierarchy of Hazard Controls Analysis; Inherent Safety Measure analysis; recommendations to 

prioritize inherent safety measures and then include safeguards as added layers of protection 

from any potential project process hazard, or Management of Change (MOC) to manage 

potential hazards of process change105 during the proposed feedstock switch.   

Although the DEIR mentions some of these standard refinery process safety requirements and 

safeguards, its description of them is incomplete.  PHA, Hierarchy of Hazard Controls Analysis, 

and Inherent Safety Measure, Safeguard, and Layer of Protection analyses are a sequence of 

rigorous formal analyses.  Together they are designed to identify and evaluate specific hazards in 

specific processes and processing systems, ensure that the most effective types of measures 

which can eliminate each identified hazard are prioritized, then add safeguards, in declining 

order of effectiveness, to reduce any remaining hazard.106     

PHAs seek to identify and evaluate the potential severity of specific hazards in specific project 

processes or processing systems.107  These are the types of hazards the DEIR analysis method 

cannot identify, as discussed above.  Hierarchy of Hazard Controls Analysis then seeks to ensure 

Inherent Safety Measures, designed to eliminate specific hazards and thus the most effective type 

of process hazard mitigation, are prioritized to the maximum extent feasible.108  In contrast, the 

DEIR analysis fails to identify process hazards evidenced by proposed project use of “safety” 

flaring,109 evaluate the significance of hazardous releases from flaring, or analyze mitigation 

measures which may be necessary in addition to the flaring safeguard and could reduce flaring.    

The DEIR could have used an appropriate and established standard method to identify, evaluate, 

and analyze ways to lessen or avoid process hazards that could result from the project.  Had it 

done so significant process hazards could have been identified, as discussed below.    

 
104 A PHA is a hazard evaluation to identify, evaluate, and control the hazards involved in a process. 
105 See California refinery process safety management regulation, CCR § 5189.  
106 Id.  
107 Id.  
108 Id.  
109 DEIR p. 3-17. 
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3.2 The DEIR Does Not Identify or Evaluate Significant Process Hazard Impacts, 
Including Refinery Explosions and Fires, That Could Result from the Project 

Had the DEIR provided a complete and accurate process hazard evaluation the County could 

have identified significant impacts that would result from project process hazards.110  

3.2.1 The DEIR does not disclose or evaluate available information which reveals that the 
project could increase refinery explosion and fire risks compared with crude refining 

After a catastrophic pipe failure ignited in the Richmond refinery sending 15,000 people to 

hospital emergency rooms, a feed change was found to be a causal factor in that disaster—and 

failures by Chevron and public safety officials to take hazards of that feed change seriously were 

found to be its root causes.  The oil industry knew that introducing a new and different crude into 

an existing refinery can introduce new hazards.  More than this, as it has long known, side effects 

of feed processing can cause hazardous conditions in the same types of hydro-conversion units 

now proposed to be repurposed for HEFA biomass feeds, and feedstock changes are among the 

most frequent causes of dangerous upsets in these hydro-conversion reactors.111     

Differences between the new biomass feedstock proposed and crude oil are more extreme than 

those among crudes which Chevron ignored the hazards of before the August 2012 disaster in 

Richmond, and involve oxygen in the feed, rather than sulfur as in that disaster.  This categorical 

difference between oxygen and sulfur, rather than a degree of difference in feed sulfur content, 

risks further minimizing the accuracy, or even feasibility, of predictions based on historical data.  

At 10.8–11.5 wt. %, HEFA feeds have very high oxygen content, while the petroleum crude fed 

to refinery processing has virtually none.112  Carbonic acid forms from that oxygen in HEFA 

processing.113  Carbonic acid corrosion is a known hazard in HEFA processing.114  But this 

corrosion mechanism, and the specific locations it attacks in the refinery, differ from those of the 

sulfidic corrosion involved in the 2012 Richmond incident.  Six decades of industry experience 

with sulfidic corrosion cannot reliably guide—and could misguide—the refiner as it attempts to 

find, then fix, damage from this new hazard before it causes equipment failures.115  

110 My recent work has included in-depth review and analysis of process hazards associated with crude-to-biofuel 
refinery conversions; summaries of this work are excerpted from Karras, 2021a (Att. 2) in §§ 3.2.1–3.2.5 herein.  
111 Karras, 2021a (Att. 2).  
112 Id. 
113 Chan, 2020. Converting a Petroleum Diesel Refinery for Renewable Diesel; White Paper / Renewable Diesel. 
Burns McDonnell. www.burnsmcd.com.  Appended hereto as Attachment 29. 
114 Id. 
115 Karras, 2021a (Att. 2).   
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Worse, high-oxygen HEFA feedstock can boost hydrogen consumption in hydro-conversion 

reactors dramatically.  That creates more heat in reactors already prone to overheating in 

petroleum refining.  Switching repurposed hydrocrackers and hydrotreaters to HEFA feeds 

would introduce this second new oxygen-related hazard.116   

A specific feedback mechanism underlies this hazard.  The hydro-conversion reactions are 

exothermic: they generate heat.117 118 119  When they consume more hydrogen, they generate 

more heat.120  Then they get hotter, and crack more of their feed, consuming even more 

hydrogen,121 122  so “the hotter they get, the faster they get hot.”123  And the reactions proceed at 

extreme pressures of 600–2,800 pound-force per square inch,124 so the exponential temperature 

rise can happen fast.   

Refiners call these runaway reactions, temperature runaways, or “runaways” for short.  Hydro-

conversion runaways are remarkably dangerous.  They have melted holes in eight-inch-thick, 

stainless steel, walls of hydrocracker reactors,125 and worse.  Consuming more hydrogen per 

barrel in the reactors, and thereby increasing reaction temperatures, HEFA feedstock processing 

can be expected to increase the frequency and magnitude of runaways.126  

High temperature hydrogen attack or embrittlement of metals in refining equipment with the 

addition of so much more hydrogen to HEFA processing is a third known hazard.127  And given 

the short track record of HEFA processing, the potential for other, yet-to-manifest, hazards 

cannot be discounted.128     

 
116 Id.  
117 Robinson and Dolbear, 2007. Commercial Hydrotreating and Hydrocracking. In: Hydroprocessing of heavy oils 
and residua. Ancheyta, J., and Speight, J., eds. CRC Press, Taylor & Francis Group: Boca Raton, FL. ISBN-13: 978-
0-8493-7419-7.  Appended hereto as Attachment 30.  
118 van Dyk et al., 2019. Potential synergies of drop-in biofuel production with further co-processing at oil refineries. 
Biofuels Bioproducts & Biorefining 13: 760–775. DOI: 10.1002/bbb.1974. Appended hereto as Attachment 31.  
119 Chan, 2020 (Att. 29).  
120 van Dyk et al., 2019 (Att. 31).  
121 Id.  
122 Robinson and Dolbear, 2007 (Att. 30).  
123 Id.  
124 Id.  
125 Id.  
126 Karras, 2021a (Att 2).  
127 Chan, 2020 (Att. 29).  
128 Karras, 2021a (Att. 2).  
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On top of all this, interdependence across the process system—such as the critical need for real-

time balance between hydro-conversion units that feed hydrogen and hydrogen production units 

that make it—magnifies these hazards.  Upsets in one part of the system can escalate across the 

refinery.  Hydrogen-related hazards that manifest at first as isolated incidents can escalate with 

catastrophic consequences.129   

3.2.2 The DEIR does not disclose or evaluate available information about potential 
consequences of hydrogen-related hazards that the project could worsen 

Significant and sometimes catastrophic incidents involving the types of hydrogen processing 

proposed by the project are unfortunately common in crude oil refining, as reflected in the 

following incident briefs posted by Process Safety Integrity130 report: 

• Eight workers are injured and a nearby town is evacuated in a 2018 hydrotreater reactor 
rupture, explosion and fire.  

• A worker is seriously injured in a 2017 hydrotreater fire that burns for two days and 
causes an estimated $220 million in property damage.  

• A reactor hydrogen leak ignites in a 2017 hydrocracker fire that causes extensive 
damage to the main reactor.  

• A 2015 hydrogen conduit explosion throws workers against a steel refinery structure.  
• Fifteen workers die, and 180 others are injured, in a series of explosions when 

hydrocarbons flood a distillation tower during a 2005 isomerization unit restart.  
• A vapor release from a valve bonnet failure in a high-pressure hydrocracker section 

ignites in a major 1999 explosion and fire at the Chevron Richmond refinery.   
• A worker dies, 46 others are injured, and the community must shelter in place when a 

release of hydrogen and hydrocarbons under high temperature and pressure ignites in a 
1997 hydrocracker explosion and fire at the Tosco (now Marathon) Martinez refinery.  

• A Los Angeles refinery hydrogen processing unit pipe rupture releases hydrogen and 
hydrocarbons that ignite in a 1992 explosion and fires that burn for three days.   

• A high-pressure hydrogen line fails in a 1989 fire which buckles the seven-inch-thick 
steel of a hydrocracker reactor that falls on other nearby Richmond refinery equipment.  

• An undetected vessel overpressure causes a 1987 hydrocracker explosion and fire.  

These incidents all occurred in the context of crude oil refining.  For the reasons described in this 

section, there is cause for concern that the frequency and severity of these types of hydrogen-

related incidents could increase with HEFA processing.  

 
129 Id.  
130 Process Safety Integrity Refining Incidents; accessed Feb–Mar 2021; available for download at: 
https://processsafetyintegrity.com/incidents/industry/refining.  Appended hereto as Attachment 32. 
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3.2.3 The DEIR does not disclose or evaluate the limited effectiveness of current and proposed 
safeguards against hydrogen-related hazards that the project could worsen 

Refiners have the ability to use extra hydrogen to quench, control, and guard against runaway 

reactions, a measure which has proved partially effective and appears necessary for hydro-

conversion processing to remain profitable.  As a safety measure, however, it has proved 

ineffective so often that hydro-conversion reactors are equipped to depressurize rapidly to 

flares.131 132  And that last-ditch safeguard, too, has repeatedly failed to prevent catastrophic 

incidents.  The Richmond and Martinez refineries were equipped to depressurize to flares, for 

example, during the 1989, 1997, 1999 and 2012 incidents described above.133   

3.2.4 The DEIR does not disclose or evaluate available site-specific data informing the 
frequency with which hydrogen-related hazards of the project could manifest 

In fact, precisely because it is a last-ditch safeguard, to be used only when all else fails, flaring 

reveals how frequently these hazards manifest as potentially catastrophic incidents.  Despite 

current safeguards, hydro-conversion and hydrogen-related process safety hazards which their 

HEFA conversion projects could worsen contribute to significant flaring incidents at the Phillips 

66 Rodeo and Marathon Martinez refineries frequently.       

Table 8 summarizes specific examples of causal analysis reports for significant flaring which 

show that hydrogen-related hazard incidents occurred at the refineries a combined total of 100 

times from January 2010 through December 2020.  This is a conservative estimate, since 

incidents can cause significant impact without causing environmentally significant flaring. 

Nevertheless, it represents, on average, and accounting for the Marathon plant closure since 28 

April 2020, a hydrogen-related incident frequency at one of these refineries every 39 days.134    

/  

/  

 
131 Robinson and Dolbear, 2007 (Att. 30).  
132 Chan, 2020 (Att. 29).  
133 Karras, 2021a (Att. 2).  
134 Id.; and BAAQMD Causal Analysis Reports for Significant Flaring; Bay Area Air Quality Management District: 
San Francisco, CA. Reports submitted by Phillips and former owners of the Phillips 66 San Francisco Refinery at 
Rodeo, and submitted by Marathon and formers owners of the Marathon Martinez Refinery, pursuant to BAAQMD 
Regulation 12-12-406.  Appended hereto as Attachment 33;  
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Table 8. Examples from 100 hydrogen-related process hazard incidents at the Phillips 66 Rodeo  
              and Marathon Martinez refineries, 2010–2020.   

Date a Refinery Hydrogen-related causal factors reported by the refiner a 

3/11/10 Rodeo A high-level safety alarm during a change in oil feed shuts down Unit 240 hydrocracker 
hydrogen recycle compressor 2G-202, forcing the sudden shutdown of the hydrocracker  

5/13/10 Martinez A hydrotreater charge pump bearing failure and fire forces #3 HDS hydrotreater shutdown b 

9/28/10 Martinez A hydrocracker charge pump trip leads to a high temperature excursion in hydrocracker 
reactor catalyst beds that forces sudden unplanned hydrocracker shutdown c 

2/17/11 Martinez A hydrogen plant fire caused by process upset after a feed compressor motor short forces 
the hydrogen plant shutdown; the hydrocracker shuts down on sudden loss of hydrogen 

9/10/12 Rodeo Emergency venting of hydrogen to the air from one hydrogen plant to relieve a hydrogen 
overpressure as another hydrogen plant starts up ignites in a refinery hydrogen fire  

10/4/12 Rodeo A hydrocracker feed cut due to a hydrogen makeup compressor malfunction exacerbates a 
reactor bed temperature hot spot, forcing a sudden hydrocracker shutdown d 

1/11/13 Martinez Cracked, overheated and "glowing" hydrogen piping forces an emergency hydrogen plant 
shutdown; the loss of hydrogen forces hydrocracker and hydrotreater shutdowns 

4/17/15 Martinez Cooling pumps trip, tripping the 3HDS hydrogen recycle compressor and forcing a sudden 
shutdown of the hydrotreater as a safety valve release cloud catches fire in this incident e 

5/18/15 Rodeo A hydrocracker hydrogen quench valve failure forces a sudden hydrocracker shutdown f 

5/19/15 Martinez A level valve failure, valve leak and fire result in an emergency hydrotreater shutdown 
3/12/16 Rodeo A Unit 240 level controller malfunction trips off hydrogen recycle compressor G-202, which 

forces an immediate hydrocracker shutdown to control a runaway reaction hazard g 

1/22/17 Martinez An emergency valve malfunction trips its charge pump, forcing a hydrocracker shutdown 
5/16/19 Martinez A recycle compressor shutdown to fix a failed seal valve forces a hydrocracker shutdown h 

6/18/19 Martinez A control malfunction rapidly depressurized hydrogen plant pressure swing absorbers 
11/11/19 Rodeo A failed valve spring shuts down hydrogen plant pressure swing absorbers in a hydrogen 

plant upset; the resultant loss of hydrogen forces a sudden hydrotreater shutdown i  
2/7/20 Martinez An unprotected oil pump switch trips a recycle compressor, shutting down a hydrotreater 
3/5/20 Rodeo An offsite ground fault causes a power sag that trips hydrogen make-up compressors, 

forcing the sudden shutdown of the U246 hydrocracker j 

10/16/20 Rodeo A pressure swing absorber valve malfunction shuts down a hydrogen plant; the emergency 
loss of hydrogen condition results in multiple process unit upsets and shutdowns k 

a. Starting date of the environmentally significant flaring incident, as defined by Bay Area Air Quality Management District 
Regulations § 12-12-406, which requires causal analysis by refiners that is summarized in this table.  An incident often 
results in flaring for more than one day. The 100 “unplanned” hydro-conversion flaring incidents these examples illustrate 
are provided in Attachment 33 (see Att. 2 for list). Notes b–k below further describe some of these examples with quotes 
from refiner causal reports.  b. “Flaring was the result of an 'emergency' ... the #3 HDS charge pump motor caught fire ... 
.”  c. “One of the reactor beds went 50 degrees above normal with this hotter recycle gas, which automatically triggered 
the 300 lb/minute emergency depressuring system.”  d. “The reduction in feed rates exacerbated an existing temperature 
gradient ...higher temperature gradient in D-203 catalyst Bed 4 and Bed 5 ... triggered ... shutdown of Unit 240 Plant 2.”  
e. “Flaring was the result of an Emergency. 3HDS had to be shutdown in order to control temperatures within the unit as 
cooling water flow failed.”  f. “Because hydrocracking is an exothermic process ... [t]o limit temperature rise... [c]old 
hydrogen quench is injected into the inlet of the intermediate catalyst beds to maintain control of the cracking reaction.”  
g. “Because G-202 provides hydrogen quench gas which prevents runaway reactions in the hydrocracking reactor, 
shutdown of G-202 causes an automatic depressuring of the Unit 240 Plant 2 reactor ... .”  h. “Operations shutdown the 
Hydrocracker as quickly and safely as possible.”  i. “[L]oss of hydrogen led to the shutdown of the Unit 250 Diesel 
Hydrotreater.”  j. “U246 shut down due to the loss of the G-803 A/B Hydrogen Make-Up compressors.”   
k. “Refinery Emergency Operating Procedure (REOP)-21 'Emergency Loss of Hydrogen' was implemented.”  
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Sudden unplanned or emergency shutdowns of major hydro-conversion or hydrogen production 

plants occurred in 84 of these 100 reported process safety hazard incidents.135  Such sudden 

forced shutdowns of both hydro-conversion and hydrogen production plants occurred in 22 of 

these incidents.136  In other words, incidents escalated to refinery-level systems involving 

multiple plants frequently—a foreseeable consequence, given that both hydro-conversion and 

hydrogen production plants are susceptible to upset when the critical balance of hydrogen 

production supply and hydrogen demand between them is disrupted suddenly.  In four of these 

incidents, consequences of underlying hazards included fires in the refinery.137     

3.2.5 The DEIR did not identify significant hydrogen-related process hazard impacts that could 
result from the project 

Since switching to HEFA refining is likely to further increase the frequency and magnitude of 

these already-frequent significant process hazard incidents, and flaring has proven unable to 

prevent every incident from escalating to catastrophic proportions, catastrophic consequences of 

HEFA process hazards are foreseeable.138  The DEIR did not identify, evaluate, or mitigate these 

significant potential impacts of the project.  

3.2.6 The DEIR did not identify or evaluate the potential for deferred mitigation of process 
hazards to foreclose currently feasible hazard prevention measures 

As the U.S. Chemical Safety Board found in its investigation of the 2012 Richmond refinery fire: 

“It is simpler, less expensive, and more effective to introduce inherently safer features during the 

design process of a facility rather than after the process is already operating. Process upgrades, 

rebuilds, and repairs are additional opportunities to implement inherent safety concepts.”139  

Thus, licensing or building the project without first specifying inherently safer features to be 

built into it has the potential to render currently feasible mitigation measures infeasible at a later 

date.  The DEIR does not address this potential.  Examples of specific inherently safer measures 

which the DEIR could have but did not identify or analyze as mitigation for project hazard 

impacts include, but are not limited to, the following: 

 
135 Karras, 2021a (Att. 2); BAAQMD Causal Analysis Reports for Significant Flaring (Att. 33).  
136 Karras, 2021a (Att. 2); BAAQMD Causal Analysis Reports for Significant Flaring (Att. 33). 
137 Karras, 2021a (Att. 2); BAAQMD Causal Analysis Reports for Significant Flaring (Att. 33). 
138 Karras, 2021a (2021).  
139 CSB, 2015 (Att. 7). 
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Feedstock processing hazard condition.  The County could adopt a project condition to forgo or 

minimize the use of particularly high process hydrogen demand feedstocks.  Since increased 

process hydrogen demand would be a causal factor for the significant process hazard impacts  

(§§ 3.2.1–3.2.5) and some HEFA feedstocks increase process hydrogen demand significantly 

more than other others (§§ 1.2.2, 1.3.1), avoiding feedstocks with that more hazardous 

processing characteristic would lessen or avoid the hazard impact.   

Product slate processing hazard condition.  The County could adopt a project condition to forgo 

or minimize particularly high-process hydrogen demand product slates.  Minimizing or avoiding 

HEFA refining to boost jet fuel yield, which significantly increases hydrogen demand (§§ 1.2.1, 

1.2.2), would thereby lessen or avoid further intensified hydrogen reaction hazard impacts.         

Hydrogen input processing hazard condition.  The County could adopt a project condition to 

limit hydrogen input per barrel, which could lessen or avoid the process hazard impacts from 

particularly high-process hydrogen demand feedstocks, product slates, or both.   

Hydrogen backup storage processing hazard condition.  The County could adopt a project 

condition to store hydrogen onsite for emergency backup use.  This would lessen or avoid hydro-

conversion plant incident impacts caused by the sudden loss of hydrogen inputs when hydrogen 

plants malfunction, a significant factor in escalating incidents as discussed in §§ 3.2.1 and 3.2.4.  

Rather than suggesting how or whether the subject project hazard impact could adequately be 

mitigated, the examples illustrate that the DEIR could have analyzed mitigation measures that 

are feasible now, and whether deferring those measures might render them infeasible later.  

3.3 Uncertain Degree of Project Safety Oversight 

Of additional concern, it is not clear at present whether the process safety requirements currently 

applicable to petroleum refineries in California will be fully applicable requirements applied to 

the proposed biofuel refinery, and the DEIR does not disclose this uncertainty.  

CONCLUSION: There is a reasonable potential for the proposed changes in refinery feedstock 

processing to result in specific hazard impacts involving hydro-conversion processing, including 

explosion and uncontrolled refinery fire, in excess of those associated with historic petroleum 

crude refining operations.  The DEIR did not identify, evaluate, or mitigate these significant 

process hazard impacts that could result from the project.    
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4. AIR QUALITY AND HAZARD RELEASE IMPACTS OF PROJECT FLARING 
THAT AVAILABLE EVIDENCE INDICATES WOULD BE SIGNIFICANT ARE 
NOT IDENTIFIED, EVALUATED, OR MITIGATED IN THE DEIR  

For the reasons discussed above, the project would introduce new hazards that can be expected to 

result in new hazard incidents that involve significant flaring, and would be likely increase the 

frequency of significant flaring.  Based on additional available evidence, the episodic releases of 

hazardous materials from flares would result in acute exposures to air pollutants and significant 

impacts.  The DEIR does not evaluate the project flaring impacts or their potential significance 

and commits a fundamental error which obscures these impacts.  

4.1 The DEIR Did Not Evaluate Environmental Impacts of Project Flaring 

Use of refinery flare systems—equipment to rapidly depressurize process vessels and pipe their 

contents to uncontrolled open-air combustion in flares—is included in the project.140  The DEIR 

acknowledges this use of flaring to partially mitigate process hazard incidents141 and that the 

flares emit combusted gases.142  However, the DEIR does not discuss potential environmental 

impacts of project flaring anywhere in its 628 pages.  The DEIR does not disclose or mention 

readily available data showing frequently recurrent significant flaring at the refinery that is 

documented and discussed in §3.2.4 above, or any other site-specific flare impact data.  This 

represents an enormous gap in its environmental analysis.  

4.2 The DEIR Did Not Identify, Evaluate, or Mitigate Significant Potential Flare 
Impacts That Could Result from the Project 

Had the DEIR assessed available flare frequency, magnitude and causal factors information, the 

County could have found that project flaring impacts would be significant, as discussed below.  

4.2.1 The DEIR did not consider incidence data that indicate the potential for significant 
project flaring impacts 

Flaring emits a mix of many toxic and smog forming air pollutants—particulate matter, 

hydrocarbons ranging from polycyclic aromatics to methane, sulfur dioxide, hydrogen sulfide, 

and others—from partially burning off enormous gas flows.  Most of the 100 significant flaring 

incidents documented and described in subsection 3.2.4 above flared more than two million 

 
140 DEIR p. 3-29. 
141 DEIR pp. 3-15, 3-17. 
142 DEIR p. 3-17. 
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standard cubic feet (SCF) of vent gas each, and many flared more than ten million SCF.143  The 

plumes cross into surrounding communities, where people experience acute exposures to flared 

pollutants repeatedly, at levels of severity and at specific locations which vary with the specifics 

of the incident and atmospheric conditions at the time when flaring recurs.   

In 2005, flaring was linked to episodically elevated localized air pollution by analyses of a 

continuous, flare activity-paired, four-year series of hourly measurements in the ambient air near 

the fence lines of four Bay Area refineries.144  By 2006, the regional air quality management 

district independently confirmed the link, assessed community-level impacts, and set 

environmental significance thresholds for refinery flares.145 146  These same significance 

thresholds were used to require Phillips 66 and Marathon to report the flare incident data 

described in subsection 3.2.4 and in this subsection above.147 148  

Thus, each of the hundred hydrogen-related flaring incidents since 2010 at the Phillips 66 Rodeo 

and Marathon Martinez refineries individually exceeded a relevant significance threshold for air 

quality.  New hazard incidents, and hence flare incidents, can be expected to result from 

repurposing the same process units that flared without removing the underlying causes for that 

flaring, which is what implementing the project would do.149  Consequently, the proposed project 

can be expected to result in significant episodic air pollution impacts.   

4.2.2 The DEIR did not consider causal evidence that indicates project flare incident rates have 
the potential to exceed those of historic petroleum crude refining 

Further, the project would do more than repurpose the same process units that flare without 

removing the underlying causes for that flaring.  The project would switch to new and very 

different feeds with new corrosion and mechanical integrity hazards, new chemical hydrogen 

 
143 Karras, 2021a (Att. 2).  
144 Karras and Hernandez, 2005. Flaring Hot Spots: Assessment of episodic local air pollution associated with oil 
refinery flaring using sulfur as a tracer; Communities for a Better Environment: Oakland and Huntington Park, CA. 
Appended hereto at Attachment 34.  
145 Ezersky, 2006. Staff Report: Proposed Amendments to Regulation 12, Miscellaneous Standards of Performance, 
Rule 12, Flares at Petroleum Refineries; 3 March 2006. Planning and Research Division, Bay Area Air Quality 
Management District: San Francisco, CA.  See esp. pp.  5–8, 13, 14. Appended hereto as Attachment 35.  
146 BAAQMD Regulations, § 12-12-406.  Bay Area Air Quality Management District: San Francisco, CA. See 
Regulation 12, Rule 12, at: https://www.baaqmd.gov/rules-and-compliance/current-rules 
147 Id.  
148 BAAQMD Causal Reports for Significant Flaring (Att. 33).  
149 Section 3 herein; Karras, 2021a (Att. 2).  
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demands and extremes in reaction heat runaways, in processes and systems prone to potentially 

severe damage from these very causal mechanisms; damage it would attempt to avoid by flaring.  

See Section 3.  It is thus reasonably likely that compared with historic crude refining, the new 

HEFA process hazards might more frequently manifest in refinery incidents (Id.), hence flaring.  

4.2.3 The DEIR did not assess flare impact frequency, magnitude, or causal factors  

As stated, the DEIR does not discuss potential environmental impacts of project flaring.  It does 

not disclose, discuss, evaluate or otherwise address any of the readily available data, evidence or 

information described in this subsection (§ 4.2).   

4.3 An Exposure Assessment Error in the DEIR Invalidates its Impact Conclusion and 
Obscures Project Flare Impacts  

A fundamental error in the DEIR obscures flare impacts.  The DEIR ignores acute exposures to 

air pollution from episodic releases entirely to conclude that air quality impacts from project 

refining would not be significant based only on long-term annual averages of emissions.150  The 

danger in the error may best be illustrated by example: The same mass of hydrogen sulfide 

emission into the air that people nearby breathe without perceiving even its noxious odor when it 

is emitted continuously over a year can kill people in five minutes when that “annual average” 

emits all at once in an episodic release.151  Acute and chronic exposure impacts differ.  

4.3.1 The DEIR air quality analysis failed to consider the environmental setting of the project 

An episodic refinery release can cause locally elevated ambient air pollution for hours or days 

with little or no effect on refinery emissions averaged over the year. At the same time, people in 

the plume released cannot hold their breath more than minutes and can experience toxicity due to 

inhalation exposure.  In concluding the project would cause no significant air quality impact 

without considering impacts from acute exposures to episodic releases, the DEIR did not 

properly consider these crucial features of the project environmental setting.  

/  

/  

 
150 DEIR pp. 4.3-52 through 4.3-56 and 4.3-69 through 4.3-72. See also pp. 3-37 through 3.39. 
151 Based on H2S inhalation thresholds of 0.025–8.00 parts per million for perceptible odor and 1,000–2,000 ppm for 
respiratory paralysis followed by coma and death within seconds to minutes of exposure. See Sigma-Aldrich, 2021. 
Safety Data Sheet: Hydrogen Sulfide; Merck KGaA: Darmstadt, DE. Appended hereto as Attachment 36. 
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4.3.2 The DEIR air quality analysis failed to consider toxicological principles and practices 

The vital need to consider both exposure concentration and exposure duration has been a point of 

consensus among industrial and environmental toxicologists for decades.  This consensus has 

supported, for example, the different criteria pollutant concentrations associated with a range of 

exposure durations from 1-hour to 1-year in air quality standards that the DEIR itself reports.152  

Rather than providing any factual support for concluding impacts are not significant based on 

analysis that excludes acute exposures to episodic releases, the science conclusively rebuts that 

analytical error in the DEIR.  

4.3.3 The DEIR air quality analysis failed to consider authoritative findings and standards that 
indicate project flaring would exceed a community air quality impact threshold 

Crucially, the Bay Area Air Quality Management District adopted the significance threshold for 

flaring discussed above based on one-hour measurements and modeling of flare plumes, which, 

it found, “show an impact on the nearby community.” 153  On this basis the District further found 

that its action to adopt that significance threshold “will lessen the emissions impact of flaring on 

those who live and work within affected areas.”154 Thus the factual basis for finding flaring 

impacts significant is precisely the evidence that the DEIR ignores in wrongly concluding that 

project refining impacts on air quality are not significant.   

CONCLUSION: The project is likely to result in a significant air quality impact associated with 

flaring, and has reasonable potential to worsen this impact compared with historic petroleum 

crude refining operations at the site.  The DEIR does not identify, evaluate, or analyze measures 

to lessen or avoid this significant potential impact.  

/  

/  

/ 

/ 

 
152 DEIR pp. 4.3-37, 4.3-38; tables 4.3-1, 4.3-2. 
153 Ezersky, 2006 (Att. 35). 
154 Id.  
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5. THE DEIR OBSCURES THE SIGNIFICANCE OF PROJECT IMPACTS BY 
ASSERTING AN INFLATED ALTERNATIVE BASELINE WITHOUT 
FACTUAL SUPPORT 

Finding the San Francisco Refining Complex (SFC)155 emitted at lower than historic rates in 

2020, the DEIR compares project impacts with near-term future conditions based on historic 

emissions.156  Its baseline does not represent existing conditions when the project was proposed; 

it looks backward for snapshots of historic conditions to compare with project impacts.   

The DEIR argues that its backward-looking baseline better represents future conditions than 

2020 due to COVID-19.157  But it provides no factual support for assuming that COVID-19 

caused all of the SFC crude rate cut in 2020, or that the past represents the future.  The DEIR 

baseline analysis does not disclose, accurately describe, or evaluate available evidence that a 

worsening crude supply limitation, unique to the SFC, forced it to cut feed rate.  As a result the 

DEIR compares project impacts with an inflated baseline, which obscures the significance of 

project impacts, and causes its environmental impacts evaluation to be inaccurate.  

5.1 The DEIR Baseline Analysis Does Not Provide or Evaluate a Complete or Accurate 
Description of the Unique SFC Configuration and Setting Which Affect Baseline 
Operations by Creating a Unique Feedstock Supply Limitation   

5.1.1 The DEIR baseline analysis provides an incomplete, inaccurate and misleading 
description of the unique physical SFC configuration, its unique geographic setting, and 
its resultant limited access to petroleum resources for refinery feedstock  

The DEIR does not disclose, evaluate, or accurately describe the functional interdependence of 

SFC components, their unique geography, and the resultant unique limitations in accessible 

crude feedstock for the SFC.  Map 1 illustrates the unique geographic distribution of SFC 

components in relation to the landlocked crude resources that the SFC was uniquely designed to 

access for feedstock.158  The Rodeo Refining Facility (RF) of the SFC (“A” in Map 1) receives 

most of its oil feed as crude from San Joaquin Valley oilfields (“E”) that is blended with, and 

crucially, thinned by, oils processed in its Santa Maria Refining Facility (SMF) (“B”) from crude 

that its pipeline system collects from offshore (“C”) and onshore (“D”) Central Coast oilfields.   

 
155 The San Francisco Refining Complex (SFC) includes its Rodeo Refining Facility (RF), Santa Maria Refining 
Facility (SMF) and pipelines that feed crude to the SMF and crude blended with semi-refined oil to the RF.  
156 DEIR pp. 3-37 through 3-39; see also pp. 3-21, 5-12. Note that the DEIR picks different historic baseline periods 
for comparison with refinery (2019) and marine vessel (2017–2019) emissions.  
157 Id.  
158 Map 1 is only approximately to scale, but otherwise consistent with facility and pipeline maps in the DEIR. 
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The SMF (“B”) has no seaport access to import foreign or Alaskan crude via marine vessels159 

which other refineries rely on for most of the crude refined statewide.160  It receives crude only 

via its locally-connected pipeline, limiting its access to crude from outside the local area almost 

entirely.161  Onshore oilfields in San Luis Obispo, northern Santa Barbara and southern Monterey 

counties (“D”) feed the SMF through the local pipeline system, either via other local pipelines 

connected to it or via trucks unloading into a pump station, which is limited to roughly half of 

the SMF capacity.162  Outer Continental Shelf (OCS) oilfields off northern Santa Barbara County 

supplied up to 85% of SMF crude as of 2014,163 but that 85% came from only a few OCS fields 

(“C”) which had pipeline connections to the local SMF pipeline system (“L-300”).164     

The DEIR does not disclose the lack of SMF seaport access—which crucially limits its feed 

access almost entirely to local OCS and onshore crude—then obscures the larger effect of this on 

 
159 SLOC, 2014. Phillips 66 Company Rail Spur Extension and Crude Unloading Project Revised Public Draft 
Environmental Impact Report; prepared for San Luis Obispo County (SLOC) by Marine Research Specialists 
(MRS). October 2014. SCH# 2013071028. Excerpt including title page and project description. Appended hereto as 
Attachment 37.  
160 Crude Oil Sources for California Refineries; California Energy Commission: Sacramento, CA. (CEC, 2021a). 
Appended hereto as Attachment 38.  
161 SLOC, 2014 (Att. 37).   
162 Id.  
163 Id.  
164 These OCS oilfields that the SMF could historically or currently access via pipelines are the Point Pedernales, 
Point Arguello, Hondo, Pescado, and Sacate fields. See BOEM, 2021b (map appended hereto as Attachment 44). 
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the project baseline through clear error in its setting description.  SFC pipeline system Line 100 

(“L-100” in Map 1) runs from Kern County oilfields in the San Joaquin Valley (“E”) north to the 

junction with Line 200 from the SMF and Line 400 to the RF, where the Kern crude and semi-

refined SMF output flow north through Line 400 to the RF.165  But the DEIR describes Line 100 

as directly supplying the SMF: “Two other pipelines—Line 100 and Line 300—connect the 

Santa Maria Site to crude oil collection facilities elsewhere in California ... [including] Kern 

County ... .”  DEIR at 3-21 (emphasis added).  This clear error in the DEIR obscures the fact that 

the SMF lacks economic access to San Joaquin oilfields—and further obscures the mix of oils 

flowing through Line 400 to the RF.   

These existing conditions in the project setting that the DEIR omits or describes inaccurately 

have a profound systemic effect on the project baseline.  Instead of pipeline access to the largest 

regional crude resource in California166 as the DEIR wrongly describes, the SMF lacks both that 

access, and seaport access to imports that provide the largest source of crude refined statewide,167 

which the DEIR also fails to disclose.  That doubly limited access makes SMF operations 

exceptionally vulnerable to loss of local crude supply.  The systemic effect has to do with how 

changes in the mix of San Joaquin Valley crude and semi-refined oils from the SMF flowing to 

the RF—that mix in the pipe to the RF being a fact the error in the DEIR described above also 

obscures—could limit crude supply for the RF.  

The DEIR states that the entire pipeline system would shutter in place when the SMF closes, 

providing that conclusion as a reason for the “transitional” increase in permitted crude inputs to 

the RF through its marine terminal.  It further concludes that continued crude refining would be 

infeasible at the RF if the RF loses access to crude and semi-refined oils from the SMF and 

pipeline system.168  Although the DEIR does not explain this, a reason the pipeline system may 

not continue to function after closure of the SMF is that lines 100 and 400 cannot physically 

 
165 Careful review of DEIR Figure 3-5 confirms this description of pipeline flows, once the reader knows that crude 
does not flow to the SMF through Line 200. Without knowing that, however, the erroneous assertion in the text on 
page 3-21 of the DEIR and its Figure 3-5 can only be viewed to make sense together by assuming the opposite.   
166 San Joaquin Valley extraction in District 4 (Kern, Tulare, and Inyo counties) comprised 71% of California crude 
extracted, 445% more than any other oil resource district in the state, in 2017. See DOGGR, 2017. 2017 Report of 
California Oil and Gas Production Statistics; California Department of Conservation, Division of Oil, Gas, & 
Geothermal Resources: Sacramento, CA. Appended hereto as Attachment 39.  
167 CEC, 2021a (Att. 38).  
168 DEIR p. 5-3.  
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function effectively without input from the SMF.  The less viscous SMF output169 thins the 

viscous (thick like molasses) San Joaquin Valley Heavy crude (“E” in Map 1), enabling it to 

move efficiently through Line 400 (“L-400”) to the RF.  Loss of SMF feed input and hence Line 

400 thinning oil could effectively disable the pipeline feedstock supply for the RF.  This is the 

profound systemic effect that severely limited SMF access to crude could cause.   

Thus, the exceptional vulnerability to local crude supply loss described above is a critical 

condition affecting the SMF, RF, and entire San Francisco Refining Complex.  

No other California refinery is built to access isolated crude resources for its feed with land-

locked front-end refining hundreds of pipeline miles from its back-end refining, and no other 

faces the feed supply crisis this built-in reliance on geographically limited and finite resources 

has wrought.  The DEIR does not disclose or evaluate this crisis in its baseline analysis.  

5.2 The DEIR Baseline Analysis Does Not Disclose or Evaluate Actions by the Refiner 
and Others Which Demonstrate Their Concerns that Feedstock Supply Limitations 
Could Affect Near Term Future Refinery Operating Conditions 

Actions by Phillips 66 and others prior to and outside the project review demonstrated their 

concerns that the feedstock supply limitation discussed above could affect near-term future 

operating conditions.  The DEIR does not disclose or evaluate the actions discussed below. 

5.2.1 Phillips 66 action to expand marine vessel imports warned of refinery curtailment risk  

On 6 September 2019 Carl Perkins, then the Phillips 66 Rodeo Facility manager, wrote Jack 

Broadbent, the Executive Director of the Bay Area Air Quality Management District, offering 

“concessions” in return for advancing a proposal by the refiner to increase crude and gas oil 

imports to the RF via marine vessels.170  Perkins stated that proposal—which was never 

approved or implemented—would “greatly enhance the continued viability of the Rodeo 

Refinery if and when California-produced crude oil becomes restricted in quantity or generally 

unavailable as a refinery process input.”171  Perkins further stated that the refiner “seeks to ensure 

 
169 Naphtha, distillates and gas oil (“pressure distillate”) from crude accessed and partially refined by the SMF, then 
sent through lines 200 and 400 to the RF for gasoline, diesel, and jet fuel production.  
170 Perkins, 2019. Phillips 66 correspondence regarding Bay Area Air Quality Management District Permit 
Application No. 25608. Appended hereto as Attachment 40.  
171 Id.  
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a reliable crude oil supply for the future. If this potential process input problem is not resolved, it 

could lead to processing rate curtailments at the refinery ... .”172      

5.2.2 Army Engineers proposal to improve access to crude imports by dredging Bay  

On 17 May 2019 the U.S. Army Corps of Engineers released a Draft Environmental Impact 

Statement for its proposal to relieve a shipping bottleneck affecting the Phillips 66 RF and three 

other refineries that import crude through the San Francisco Bay by dredging to deepen some 

shipping channels between Richmond to east of Martinez (Avon).173  Benefits to the refiners 

from the proposal—which was never approved or implemented—including improved access to 

crude imports and fuels exports, but excluding the anticipated growth in their petroleum tanker 

cargoes, could have exceeded $11,300,000 per year.174 

5.2.3 Phillips 66 action to expand access to crude imports via oil trains 

Before its warning to the Bay Area Air Quality Management District described above, and 

before applying to that air district for expanded crude imports through the RF marine terminal, 

Phillips 66 sought access to new sources of crude via oil trains which would unload crude 

imported from other U.S. states and Canada at a proposed new SMF rail spur extension.175   

5.2.4 San Luis Obispo County review of proposed Phillips 66 SMF rail spur extension 

Permits for that rail spur extension were denied and it was never built.  In its review of the 

proposed rail spur, San Luis Obispo County described the limited SMF access to competitively 

priced crude.  Its report previewed, during 2014, the 2019 warning by Phillips 66 described 

herein above: “Phillips 66 would like to benefit from these competitively priced crudes.  In the 

short-term (three to five years), the availability of these competitively priced crudes would be the 

main driver ... . Production from offshore Santa Barbara County (OCS crude) has been in decline 

for a number of years. ... . In the long-term, the ... remaining life of the refinery is dependent on 

crude oil supplies, prices and overall economics.”176   

 
172 Id.  
173 ACOE, 2019, Draft Integrated General Reevaluation Report and Environmental Impact Statement, San Francisco 
Bay to Stockton, California Navigation Study. Army Corps of Engineers: Jacksonville, FL.  EIS and Appendix D to 
EIS.  Appended hereto as Attachment 41. See pp. ES-3, D-22, D-24, maps. 
174 Id. 
175 SLOC, 2014 (Att. 37).  
176 Id.   
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Other more recent actions, which the DEIR likewise does not disclose or evaluate, suggest that 

the lack of access to crude has now become acute for the SMF.  By 2017, ExxonMobil proposed 

to temporarily truck crude to the SMF, a proposal that the Santa Barbara County Planning 

Commission later voted to deny.177  Finally, Phillips 66 abandoned its proposed SMF pipeline 

replacement project in August 2020.178 This fact strongly suggests that the company’s plan to 

decommission the SMF was developed independently from the subject project, and was already 

underway before Phillips 66 filed its Application for the project with the County. 

5.3 The DEIR Does Not Disclose or Evaluate Available Data and Information That 
Confirm the Crude Supply Limitation Affects Current SFC Operating Conditions 
and Strongly Suggest the Potential for Near Term SFC Facilities Closure  

Abundant relevant data that the DEIR did not disclose or evaluate have been reported publicly by 

the state and federal governments.  Together with the data and information provided herein 

above, these data support findings that available evidence indicates crude supply limitations have 

forced SFC refining rates below historic pre-2020 conditions, and that the SFC would be more 

likely to shutter crude refining operations in the near future than return to and maintain historic 

refining rates.  Had the DEIR properly disclosed and evaluated this evidence, the County could 

have found that the comparison in the DEIR of project impacts with impacts caused at historic 

refining rates is unsupported, and inaccurate.  

5.3.1 Federal crude extraction data pertinent to the project baseline confirm a sharp decline in 
the major historic source of crude refined by the SMF  

Chart 3 illustrates U.S. Bureau of Ocean Energy Management (BOEM) crude production data179 

for OCS oilfields that the SMF historically and currently could access via pipelines connected to 

the local SMF pipeline system.180  Crude production from OCS oilfields that historically supplied 

the vast majority of SMF crude feed (§ 5.1.1) continued in steep long-term decline after the 2014 

San Luis Obispo County analysis (§ 5.2.4).  See Chart 3.  

 
177 SBC, 2021. ExxonMobil Interim Trucking for SYU Phased Restart Project Status, Description, Timeline; Santa 
Barbara County Department of Planning & Development. Website page accessed 18 November 2021. Appended 
hereto as Attachment 42.  
178 Scully, J., 2020. Phillips 66 Plans 2023 Closure of Santa Maria Refinery, Pulls Application for Pipeline Project. 
https://www.noozhawk.com/article/phillips_66_closure_of_santa_maria_refinery_planned_for_2023_20200813 
179 BOEM, 2021a. U.S. Bureau of Ocean Energy Management. Pacific Production; data  Pacific OCS Region data, 
1996–2021. https://www.data.boem.gov/Main/PacificProduction.aspx#ascii. Appended hereto as Attachment 43. 
180 BOEM, 2021b. U.S. Department of the Interior, Bureau of Safety and Environmental Enforcement/Bureau of 
Ocean Energy Management, Pacific OCS Region. Map updated May 2021. Appended hereto as Attachment 44.  
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From an annual average of approximately 146,000 b/d in 1996, OCS oil production in these 

oilfields,181 collectively, fell by 98% to approximately 3,000 b/d in 2020.182   

5.3.2 State crude refining data pertinent to the project baseline confirm that declining access to 
crude feedstock forced SFC refining rates below historic rates and, together with other 
relevant available data, strongly suggest the potential for the crude refinery to shutter  

The California Air Resources Board (CARB)183 and Geologic Energy Management Division 

(CalGEM, formerly DOGGR)184 each collected data that in combination quantify and locate the 

annual amounts of crude refined in California from each OCS and State offshore and onshore 

oilfield.   Chart 4 illustrates these state data for the annual volumes of crude refined in California 

which were derived from OCS and onshore oilfields that the SMF can access.185  

 
181 These OCS oilfields that the SMF could historically or currently access via pipelines are the Point Pedernales, 
Point Arguello, Hondo, Pescado, and Sacate fields. See BOEM, 2021b (Att. 44). 
182 BOEM, 2021a (Att. 43).  
183 CARB, various years. Calculation of Crude Average Carbon Intensity Values; California Air Resources Board: 
Sacramento, CA. In LCFS Crude Oil Life Cycle Assessment, Final California Crude Average Carbon Intensity 
Values. Accessed October 2021. https://ww2.arb.ca.gov/resources/documents/lcfs-crude-oil-life-cycle-assessment. 
Appended hereto as Attachment 45.  
184 DOGGR, 2017 (Att. 39).   
185 Based on evidence described in §§ 5.1 and 5.2 herein, Chart 4 includes all onshore and State offshore fields 
identified by DOGGR, 2017 (Att. 46) in District 3, and OCS oilfields included in Chart 3 as noted above, and 
optimistically assumes that no other California refiner competes for access to their production.   
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The falling brown curve in Chart 4 illustrates the rapid decline in total crude accessible to the 

SMF that was refined statewide since 2014.  Most importantly, its fall below the dashed red line 

indicates that this dwindling crude supply could no longer support Santa Maria Facility operation 

at or even near its design capacity.   

From approximately 73,000 b/d in 2014, total refining of Central Coast onshore, offshore, and 

OCS crude accessible to the SMF via truck and pipeline fell by 59%, to approximately 30,000 

b/d in 2020.186   

In 2019, before COVID-19, the SMF was operating at only 26,700 b/d,187 45% below its 48,950 

b/d capacity.188 189  In 2020, as accessible crude fell by roughly another 2,000 b/d,190 the SMF cut 

rate by another 1,000 b/d to 25,700 b/d,191 fully 47% below its design capacity. 

 
186 CARB, various years (Att. 45); DOGGR, 2017 (Att. 39).  
187 DEIR p. 3-21.  
188 SLOC, 2014 (Att. 37).  
189 This very low SMF refining rate in 2019 reduced SMF output to the RF and likely reduced its capacity to thin 
and enable movement of viscous San Joaquin Valley crude through Line 400 to the RF.  The County could have 
evaluated this likelihood had it requested the data to do so from Phillips 66 as necessary for project review.   
190 CARB, various years (Att. 45); DOGGR, 2017 (Att. 39). 
191 DEIR p. 3-21. 
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5.3.3 Baseline analysis errors in the DEIR inflated the project baseline, obscured the 
significance of project impacts in comparison with that inflated baseline, and resulted in a 
deficient environmental impacts evaluation    

As stated, its errors and omissions resulted in the DEIR comparing project impacts with those 

from refining crude at a greater rate than observed when the project was proposed and a greater 

rate than the SFC can reasonably be expected to reach and maintain in the near future.  

Comparing project impacts with this inflated baseline artificially reduced the significance of 

project impacts it predicted.  This erroneously reduced the significance of DEIR impact findings.  

5.4 The DEIR No Project Analysis Commits a Categorical Error that Conflates the 
Crude Supply Limitation with Fuel Supply Limits Irrelevant to Project Baseline  

Elsewhere in the DEIR it asserts that decommissioning the refinery is not the “no project” 

alternative since shuttering the refinery is infeasible at least in part because petroleum fuels 

market forces would not allow that result.  In point of fact the DEIR has it exactly backwards: 

fuels demand cannot cause a refinery to make fuels when the refinery cannot get the crude to 

make the fuels due to structural rather than market-based factors.  The DEIR commits a 

categorical error that conflates the causal factor affecting specific baseline conditions with 

another factor that is irrelevant to these specific conditions because it could not affect them.  In 

other contexts fears that imports and prices could soar without the SCF can be eased by pointing 

out that statewide refining overcapacity far exceeds its capacity (§ 2.2), but here, the DEIR fuels 

supply-demand question itself is not relevant to project baseline conditions.   

CONCLUSION: The DEIR did not disclose or evaluate abundant evidence that worsening 

crude supply losses drove the refinery feed rates below historic levels by the time the project was 

proposed.  This evidence further suggests the refinery would be more likely to close than return 

to and maintain historic crude rates in the near future.  Instead of evaluating this evidence, the 

DEIR concluded that historic conditions it explicitly found to result in more severe impacts than 

conditions at the time the project was proposed should be compared with potential impacts that 

could result from the project.  Reliance on that factually unsupported and inflated baseline would 

systematically and artificially reduce the significance of project impacts findings.  
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CONCLUSIONS 

1. The DEIR provides an incomplete, inaccurate, and truncated description of the proposed 

project.  Available information that the DEIR does not describe or disclose will be necessary for 

sufficient review of environmental impacts that could result from the project.  

2. A reasonable potential exists for the project to result in significant climate and air quality 

impacts by increasing the production and export of California-refined fuels instead of replacing 

petroleum fuels.  This impact would be related to the particular type and use of biofuel proposed.  

Resultant greenhouse gases and co-pollutants would emit in California from excess petroleum 

and biofuel refining, and emit in California as well as in other states and nations from petroleum 

and biofuel feedstock extraction and end-use fuel combustion.  The DEIR does not identify, 

evaluate, or mitigate these significant potential impacts of the project.  

3. There is a reasonable potential for the proposed changes in refinery feedstock processing to 

result in specific hazard impacts involving hydro-conversion processing, including explosion and 

uncontrolled refinery fire, in excess of those associated with historic petroleum crude refining 

operations.  The DEIR did not identify, evaluate, or mitigate these significant process hazard 

impacts that could result from the project.    

4. The project is likely to result in a significant air quality impact associated with flaring, and has 

reasonable potential to worsen this impact compared with historic petroleum crude refining 

operations at the site.  The DEIR does not identify, evaluate, or analyze measures to lessen or 

avoid, this significant potential impact.  

5. The DEIR did not disclose or evaluate abundant evidence that worsening crude supply losses 

drove the refinery feed rates below historic levels by the time the project was proposed.  This 

evidence further suggests the refinery would be more likely to close than return to and maintain 

historic crude rates in the near future.  Instead of evaluating this evidence, the DEIR concluded 

that historic conditions it explicitly found to result in more severe impacts than conditions at the 

time the project was proposed should be compared with potential impacts that could result from 

the project.  Reliance on that factually unsupported and inflated baseline would systematically 

and artificially reduce the significance of project impacts findings.  
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Court of Appeal, Fifth District, California.

POET, LLC et al., Plaintiffs and Appellants,

v.

CALIFORNIA AIR RESOURCES BOARD

et al., Defendants and Respondents.

F064045
|

Filed July 15, 2013
|

As Modified on Denial of Rehearing August 8, 2013
|

Review Denied November 20, 2013*

Synopsis
Background: Objectors petitioned for writ of mandate
challenging Air Resources Board's (ARB) compliance
with Administrative Procedure Act (APA), California
Environmental Quality Act (CEQA), and Public Records
Act (PRA) in its approval of Low Carbon Fuel Standards
(LCFS) regulations. The Superior Court, Fresno County, No.
09CECG04659, Jeffrey Y. Hamilton, Jr., J., denied petition.
Objectors appealed.

Holdings: The Court of Appeal, Franson, J., held that:

[1] consideration of certified regulatory program documents
in lieu of EIR had to occur before project approval;

[2] resolution “approving for adoption” the LCFS regulations
constituted “approval” of the regulations requiring prior
CEQA review;

[3] ARB improperly delegated responsibility for
environmental review away from its decision-making body;

[4] ARB improperly deferred mitigation of potential increase
in nitrogen oxide (NOx) emissions from biodiesel;

[5] ARB violated APA by failing to include in its rulemaking
file the four e-mails sent to it by its hired consultants; and

[6] voidness of the LCFS regulations did not require
suspension of their operation.

Reversed and remanded with directions.

West Headnotes (33)

[1] Environmental Law Assessments and
impact statements

The standards of judicial review applicable to
agency action taken under a certified regulatory
program is determined by the same abuse of
discretion analysis used in other California
Environmental Quality Act (CEQA) contexts,
such as those involving the preparation of
an environmental impact report (EIR). Cal.
Pub.Res. Code § 21168.5.

2 Cases that cite this headnote

[2] Environmental Law Time requirements

Under California Environmental Quality Act
(CEQA), an evaluation of environmental issues,
such as feasible alternatives and mitigations
measures, should occur before an agency
approves a project. Cal. Pub.Res. Code §§ 21002,
21061; Cal. Code Regs. tit. 14, §§ 15004(a),
15352.

7 Cases that cite this headnote

[3] Environmental Law Time requirements

Under the regulation providing that a lead
agency shall consider a final environmental
impact report (EIR) or negative declaration “or
another document authorized by these guidelines
to be used in the place of an EIR” before
granting a project approval, the phrase “another
document authorized by these guidelines to
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be used in place of an EIR” includes “a
plan or other written documentation containing
environmental information” prepared under a
certified regulatory program. Cal. Pub. Res.
Code § 21080.5; Cal. Code Regs. tit. 14, §
15004(a).

[4] Environmental Law Time requirements

Staff reports and written responses to comments
that Air Resources Board (ARB) used in lieu
of an environmental impact report (EIR) in its
approval of greenhouse gas emission restrictions
pursuant to a certified regulatory program were
other documents authorized by the California
Environmental Quality Act (CEQA) Guidelines
“to be used in the place of an EIR,” within
the meaning of the regulation requiring a lead
agency to consider such documents or an EIR
before project approval. Cal. Pub. Res. Code §
21080.5(a)

3 Cases that cite this headnote

[5] Environmental Law Time requirements

The regulation requiring a lead agency to
consider an environmental impact report (EIR)
or other documents used in place of an EIR
before project approval applied to Air Resources
Board's (ARB) action in promulgating Low
Carbon Fuel Standards (LCFS) regulations, even
though the regulations were a certified regulatory
program. Cal. Pub. Res. Code § 21002; Cal. Code
Regs. tit. 14, § 15004.

3 Cases that cite this headnote

[6] Environmental Law Time requirements

Under the regulation providing that a lead agency
shall consider a final environmental impact
report (EIR) or negative declaration “or another
document authorized by these guidelines to be
used in the place of an EIR” before granting
a project approval, the definition of “approval”
in the California Environmental Quality Act
(CEQA) Guidelines was applicable to Air
Resources Board's (ARB) action in promulgating
Low Carbon Fuel Standards (LCFS) regulations,

even though ARB acted under a certified
regulatory program. Cal. Code Regs. tit. 14, §
15352(a); Cal. Code Regs. tit. 17, § 60007(a).

1 Case that cites this headnote

[7] Environmental Law Time requirements

For purposes of the California Environmental
Quality Act (CEQA) regulation providing that a
lead agency shall consider a final environmental
impact report (EIR) or negative declaration “or
another document authorized by these guidelines
to be used in the place of an EIR” before
granting a project approval, the definition of
“approval” applies to both public and private
CEQA projects. Cal. Code Regs. tit. 14, §§
15004(a), 15352; Cal. Code Regs. tit. 17, §
60007(a).

3 Cases that cite this headnote

[8] Environmental Law Time requirements

In determining whether “approval” of a project
requiring prior California Environmental Quality
Act (CEQA) review has occurred, the relevant
surrounding circumstances include documents
in which the public agency has described its
actions regarding the project, especially where
those documents are released to the public. Cal.
Code Regs. tit. 14, § 15004(b)(2)(B)

[9] Environmental Law Time requirements

Air Resources Board's (ARB) passage of
a resolution “approving for adoption” Low
Carbon Fuel Standards (LCFS) regulations
constituted “approval” of the project requiring
prior California Environmental Quality Act
(CEQA) review, and thus ARB's failure to
complete environmental review before passing
the resolution violated CEQA, even though
the resolution did not cause the regulation to
become final, where ARB issued notices of
decision stating that the LCFS regulations were
approved by the resolution, and the ARB's
Board's grant of authority to ARB's Executive
Officer to act on the regulations did not include
the power to modify the carbon intensity values
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based on land use or other indirect effects or
the power to scrap the regulations and begin
anew based on information learned during his
environmental review; the LCFS regulations
had significant bureaucratic momentum after
they were approved for adoption. West's
Ann.Cal.Pub.Res.Code §§ 21081, 21100, 21151;
Cal. Code Regs. tit. 14, §§ 15004(a), 15352.

[10] Environmental Law Lead agency; 
 responsible entity

Air Resources Board (ARB) violated California
Environmental Quality Act (CEQA) by
delegating the responsibility to perform
environmental review of Low Carbon Fuel
Standards (LCFS) regulations away from ARB's
“decision-making body,” in delegating the
responsibility to perform such review to its
Executive Officer after ARB's Board acted as
the “decision-making body” by approving the
project, even if ARB also delegated to the
Executive Officer the authority to finalize the
regulations, and even though the environmental
review involved documentation prepared under
a certified regulatory program in lieu of an
environmental impact report (EIR). Cal. Code
Regs. tit. 14, §§ 15004(a), 15025(b), 15352,
15356.34.

3 Cases that cite this headnote

[11] Environmental Law Lead agency; 
 responsible entity

California Environmental Quality Act (CEQA)
is violated when the authority to approve or
disapprove the project is separated from the
responsibility to complete the environmental
review, whether the environmental review
document is an environmental impact report
(EIR) or documentation prepared under a
certified regulatory program. Cal. Pub. Res.
Code §§ 21002, 21080.5; Cal. Code Regs. tit. 14,
§§ 15004(a), 15025(b), 15250, 15352, 15356.34.

9 Cases that cite this headnote

[12] Environmental Law Time requirements

Under California Environmental Quality Act
(CEQA), the deferral of the formulation of
mitigation measures until after project approval
requires the agency to commit itself to specific
performance criteria for evaluating the efficacy
of the measures implemented. Cal. Pub. Res.
Code §§ 21002, 21080.5(d).

13 Cases that cite this headnote

[13] Environmental Law Time requirements

Under California Environmental Quality Act
(CEQA), only the formulation of mitigation
measures may be deferred until after project
approval, but the mitigation itself may not. Cal.
Pub. Res. Code §§ 21002, 21080.5(d).

14 Cases that cite this headnote

[14] Environmental Law Time requirements

Air Resources Board (ARB) improperly deferred
mitigation of the potential increase in nitrogen
oxide (NOx) emissions from biodiesel due to
Low Carbon Fuel Standards (LCFS) regulations
that encouraged the use of biodiesel, in stating in
its Initial Statement of Reasons (ISOR) prepared
under a certified regulatory program that ARB's
staff would conduct an extensive testing program
for biodiesel and would follow that effort with a
rulemaking to establish specifications to ensure
there is no increase in NOx since “no increase in
NOx” was not a specific performance criterion.
Cal. Pub. Res. Code §§ 21002, 21080.5(d).

2 Cases that cite this headnote

[15] Administrative Law and
Procedure Requirements of notice and
comment in general

Pursuant to the procedural requirements under
the Administrative Procedure Act (APA) for
rulemaking, agencies must, among other things,
(1) give the public notice of the proposed
regulatory action; (2) issue a complete text of the
proposed regulation with a statement of reasons
for it; (3) give interested parties an opportunity to
comment on the proposed regulation; (4) respond
in writing to public comments; and (5) maintain a
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file as the record for the rulemaking proceeding.
Cal. Gov't Code §§ 11346, 11347.3(a).

1 Case that cites this headnote

[16] Administrative Law and
Procedure Rules, Regulations, and Other
Policymaking

Administrative Law and
Procedure Procedure for Adoption

Administrative Law and Procedure In
general; necessity

Administrative Law and
Procedure Rulemaking and Procedure

One purpose of the formal rulemaking
procedures of the Administrative Procedure Act
(APA) is to give those persons and entities
affected by a regulation a voice in its creation,
and another purpose is to create an administrative
record assuring effective judicial review. Cal.
Gov't Code §§ 11346, 11347.3(a).

[17] Environmental Law Scope of review

Independent standard of appellate review applied
to Air Resources Board's (ARB) interpretation of
Administrative Procedure Act (APA) provision
concerning rulemaking file and, because there
was no dispute regarding contents of four e-mails
in question or the fact that those e-mails were
excluded from rulemaking file, the independent
standard of review also applied to the application
of the statutory interpretation to the facts of the
case. Cal. Gov't Code § 11347.3(b).

1 Case that cites this headnote

[18] Records Under constitutional provisions

When a court is confronted with resolving a
statutory ambiguity related to the public's access
to information, the California Constitution
requires the court to construe the ambiguity to
promote the disclosure of information to the
public. Cal. Const. art. 1, § 3(b)(2).

2 Cases that cite this headnote

[19] Appeal and Error Nature or Subject-
Matter of Issues or Questions

Appellate courts have the discretion to decide a
question of law raised for the first time on appeal,
and courts are more inclined to exercise this
discretion and consider such legal issues where
the public interest or public policy is involved.

10 Cases that cite this headnote

[20] Environmental Law Preservation of error
in administrative proceeding

Although objector raised issue for first time
on appeal in writ-of-mandate proceeding
challenging Air Resources Board's (ARB)
approval of low carbon fuel standards
regulations, the Court of Appeal would exercise
its discretion and determine the legal issue of
whether four e-mails from consultants hired by
ARB contained “other factual information” and
thus should have been included in the rulemaking
file pursuant to Administrative Procedure Act
(APA); issue presented question of law because
the facts were not in dispute, contents of e-
mails appeared on face of the documents and
circumstances of their delivery to ARB were
not disputed, and there was a public interest in
the proper interpretation and application of the
APA's disclosure provisions. Cal. Gov't Code §
11347.3(b)(6).

1 Case that cites this headnote

[21] Environmental Law Particular Pollutants

E-mails sent to Air Resources Board (ARB)
by two of its hired consultants, in connection
with the promulgation of low carbon fuel
standards (LCFS) regulations, were “submitted
to the agency” within meaning of Administrative
Procedure Act (APA) provision requiring
agency's rulemaking file to include certain
information “submitted to the agency” in
connection with the adoption of regulation. Cal.
Gov't Code § 11347.3(b)(6).

[22] Environmental Law Particular Pollutants
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E-mails sent to Air Resources Board (ARB)
by its hired consultants contained “factual
information” that was submitted to ARB
in connection with adoption of low carbon
fuel standards (LCFS) regulations, and thus
Administrative Procedure Act (APA) required
those e-mails to be included in the rulemaking
file, despite ARB's claim that e-mails contained
only the consultant's opinions; fact that the
consultants held particular opinions on use of
Global Trade Analysis Project (GTAP) model,
for purposes of estimating land use changes
likely to result from the LCFS regulations and
how those changes would impact greenhouse
gas emissions, was factual information that the
public had an interest in knowing, and statements
in e-mails provided reader with knowledge about
operation of GTAP model. Cal. Gov't Code §
11347.3(b)(6).

1 Case that cites this headnote

[23] Privileged Communications and
Confidentiality Presumptions and burden
of proof

Privileged Communications and
Confidentiality Deliberative process
privilege;  mental process privilege

Whether the deliberative process privilege
applies to materials delivered to public agencies
by outside consultants or experts, in connection
with the adoption of regulations, is determined
on a case-by-case basis, and the party claiming
the privilege has the burden of presenting
evidence to support the existence of the privilege.

[24] Administrative Law and
Procedure Compliance with rulemaking
procedures or other process

A failure to comply with every procedural facet
of the Administrative Procedure Act (APA) does
not automatically render a regulation invalid.
Cal. Gov't Code § 11350(a).

[25] Administrative Law and
Procedure Compliance with rulemaking
procedures or other process

When an agency substantially fails to
comply with rulemaking requirements of the
Administrative Procedure Act (APA), courts are
not limited to choosing between invalidation of
the regulation and no remedy at all; furthermore,
when selecting an appropriate remedy for a
procedural violation of the APA, courts may
consider the public interests affected by the
remedy. Cal. Gov't Code § 11350(a).

[26] Environmental Law Remand to
administrative agency

Even if failure of Air Resources Board
(ARB) to include four e-mails from its hired
consultants in its rulemaking file constituted a
substantial failure to comply with rulemaking
procedures under Administrative Procedure Act
(APA), public interest would not be served by
invalidating the subject regulations concerning
low carbon fuel standards (LCFS); instead, the
appropriate remedy was to require ARB, on
remand, to include the four e-mails in the
rulemaking file and allow the public to comment
on those e-mails during the reapproval process
that was mandated to correct violations of
California Environmental Quality Act (CEQA).
Cal. Pub. Res. Code § 21000 et seq.; Cal. Gov't
Code §§ 11347.3(b)(6), 11350(a).

[27] Mandamus Discretion as to grant of writ

In the statute providing that a court's “order shall
be made by the issuance of a peremptory writ
of mandate specifying what action by the public
agency is necessary to comply with” California
Environmental Quality Act (CEQA), the use of
the word “shall” indicates that courts are required
to order the issuance of a writ of mandate to
remedy a failure to comply with CEQA. Cal.
Pub. Res. Code § 21168.9(b).

3 Cases that cite this headnote
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[28] Mandamus Discretion as to grant of writ

Under the statute providing that courts are
required to order the issuance of a writ of
mandate to remedy a failure to comply with
California Environmental Quality Act (CEQA),
the statute's use of “shall” and “one or more”
means that a court must choose at least one
mandate, but has the discretion to choose (1)
which one of the three mandates is appropriate
and (2) whether additional types of mandates
are included in the writ. Cal. Pub. Res. Code §
21168.9(a).

1 Case that cites this headnote

[29] Mandamus Meetings and proceedings of
boards or other bodies

A writ of mandate directing Air Resources Board
(ARB) to void its decision in part was not a
proper remedy for ARB's improper deferral of
mitigation of the potential increase in nitrogen
oxide (NOx) emissions from biodiesel due to
Low Carbon Fuel Standards (LCFS) regulations
until after project approval, since ARB's decision
to approve the project could not be separated into
a part approved after the environmental review
in compliance with California Environmental
Quality Act (CEQA) and a part that approved
before environmental review that did not comply
with CEQA. Cal. Pub. Res. Code § 21168.9(a)
(1).

7 Cases that cite this headnote

[30] Mandamus Scope and extent of relief in
general

As a remedy for Air Resources Board's (ARB)
improper deferral of mitigation of the potential
increase in nitrogen oxide (NOx) emissions from
biodiesel due to Low Carbon Fuel Standards
(LCFS) regulations until after project approval,
Court of Appeal would order trial court to issue
a writ of mandate directing Air Resources Board
(ARB) to void its decision, regardless of whether
that remedy was mandatory or a matter of the
Court of Appeal's discretion. Cal. Pub. Res. Code
§§ 21002, 21080.5(d), 21168.9(a)(1).

2 Cases that cite this headnote

[31] Mandamus Scope and extent of relief in
general

Writ of mandate directing Air Resources Board
(ARB) to void its approval of Low Carbon
Fuel Standards (LCFS) regulations as a remedy
for ARB's California Environmental Quality
Act (CEQA) violation in deferring mitigation
of the potential increase in nitrogen oxide
(NOx) emissions from biodiesel, did not require
automatic suspension of the operation of the
LCFS regulations. Cal. Pub. Res. Code §§ 21002,
21080.5(d), 21168.9(a)(2), (b), (c).

3 Cases that cite this headnote

[32] Environmental Law Determination,
Judgment, and Relief

In the California Environmental Quality Act
(CEQA) provision stating that the equitable
powers of the court are subject only to limitations
expressly provided in CEQA's remedy provision,
the reference to “equitable powers” includes the
court's inherent power to issue orders preserving
the status quo. Cal. Pub. Res. Code § 21168.9(c).

1 Case that cites this headnote

[33] Environmental Law Determination,
Judgment, and Relief

Mandamus Scope and extent of relief in
general

Suspension of the operation of Low Carbon
Fuel Standards (LCFS) regulations was not a
proper mandate for the Court of Appeal to
order as a remedy for Air Resources Board's
(ARB) California Environmental Quality Act
(CEQA) violation in deferring mitigation of
the potential increase in nitrogen oxide (NOx)
emissions from biodiesel, since the continued
operation of the regulations would not prejudice
the consideration or implementation of particular
mitigation measures or alternatives to the
project, where the regulations did not require
the construction of facilities or structures that
would become part of the physical environment,
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and the public interests at stake including the
protection of the environment weighed in favor
of preserving the status quo. Cal. Pub. Res. Code
§§ 21002, 21080.5(d), 21168.9(a)(2).

See 9 Witkin, Cal. Procedure (5th ed. 2008)
Administrative Proceedings, § 51.
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OPINION

Franson, J.

*696  INTRODUCTION

As part of developing solutions to global warming,
the California Legislature adopted the California Global
Warming Solutions Act of 2006 (the Act; Health & Saf.
Code, § 38500 et seq.) *697  and established the first
comprehensive greenhouse gas regulatory program in the
United States. The California State Air Resources Board
(ARB) is the state agency charged with regulating the sources
of emissions of greenhouse gases that cause global warming.
The goal of the Act is to reduce greenhouse gas emissions
to 1990 levels by **76  2020, by regulation to establish
a statewide cap on greenhouse gas emissions beginning in
2012. California's single largest source of greenhouse gas
emissions, which include carbon dioxide and other carbon
compounds, is the fuel used for transportation. To reduce
the emissions from transportation, ARB adopted a number of
regulations, including the low carbon fuel standards (LCFS)
regulations that require the reduction of the carbon content
of transportation fuels sold, supplied or offered for sale in
California.

ARB's task of creating the LCFS regulations was complex
and presented many questions of science, economics and
law. ARB's proposed regulations were required to meet
substantive requirements of the Act, procedural requirements
for rulemaking in California's Administrative Procedure Act
(APA; Gov. Code, § 11340 et seq.), and substantive and
procedural requirements in the California Environmental
Quality Act (CEQA; Pub. Resources Code, § 21000 et seq.).
Furthermore, the Act required the LCFS regulations, as well
as other greenhouse gas measures, to be in place by January 1,
2010. In sum, ARB was given a difficult task and the pressure
of a statutory deadline.

ARB's efforts to complete the LCFS regulations on time
satisfied a vast majority of the applicable legal requirements,
but ran afoul of several procedural requirements imposed by
CEQA and the APA. While these procedural violations are
not trivial, they do not require us to automatically discard
the existing LCFS regulations and order ARB to restart the
complex rulemaking process anew. The statutes in question
allow courts to tailor the remedy to the circumstances of
each case and, therefore, we may consider the public interests
affected by setting aside the LCFS regulations. Those public
interests include adverse environmental impacts and, in
particular, whether suspending the LCFS regulations would
result in more environmental harm than allowing them to

https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000220&cite=CAPHS21002&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000220&cite=CAPHS21002&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000220&cite=CAPHS21080.5&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=SP&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search)#co_pp_5ba1000067d06 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000220&cite=CAPHS21168.9&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=SP&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search)#co_pp_d86d0000be040 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=0289847456&pubNum=0155585&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=TS&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=0289847456&pubNum=0155585&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=TS&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/RelatedInformation/DocHeadnoteLink?docGuid=Ifefd6e72eded11e2a98ec867961a22de&headnoteId=203115572702120240618073358&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=CitingReferences&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=h&pubNum=176284&cite=0168048501&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=h&pubNum=176284&cite=0213994501&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=h&pubNum=176284&cite=0321151901&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=h&pubNum=176284&cite=0321151901&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=h&pubNum=176284&cite=0474783101&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=h&pubNum=176284&cite=0215173401&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=h&pubNum=176284&cite=0236421301&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=h&pubNum=176284&cite=0460884401&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=h&pubNum=176284&cite=0460884401&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=h&pubNum=176284&cite=0460889701&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=h&pubNum=176284&cite=0460889701&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=h&pubNum=176284&cite=0147944201&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=h&pubNum=176284&cite=0382118301&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=h&pubNum=176284&cite=0382118201&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=h&pubNum=176284&cite=0382118201&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=h&pubNum=176284&cite=0338565701&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=h&pubNum=176284&cite=0338566801&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=h&pubNum=176284&cite=0324978501&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=h&pubNum=176284&cite=0273104501&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=h&pubNum=176284&cite=0113161001&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000213&cite=CAHSS38500&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000213&cite=CAHSS38500&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000211&cite=CAGTS11340&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000220&cite=CAPHS21000&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 


POET, LLC v. State Air Resources Bd., 217 Cal.App.4th 1214 (2013)
218 Cal.App.4th 681, 160 Cal.Rptr.3d 69, 13 Cal. Daily Op. Serv. 7480...

 © 2024 Thomson Reuters. No claim to original U.S. Government Works. 8

remain in effect pending the completion of ARB's corrective
action. Because of the potential adverse environmental
impacts, as well as other disruptions, we will allow the LCFS
regulations to remain operative while ARB complies with the
procedural requirements it failed to satisfy. In other words,
we will avoid the irony of violations of an environmental
protection statute being used to set aside a regulation that
restricts the release of pollutants into the environment.

*698  Summary of Legal Issues and Our Conclusions
POET, LLC, and James M. Lyons (plaintiffs) have challenged
the LCFS regulations on the grounds that ARB violated
the APA and CEQA during the adoption process. Plaintiffs
contend ARB violated the APA by excluding from the
rulemaking file made available to the public certain e-
mails from consultants. The e-mails concerned the computer
model ARB used to calculate the indirect carbon emissions
attributable to ethanol due to land use changes caused by
the increased demand for the crops used to produce ethanol.
Assigning ethanol a higher carbon content based on indirect
land use change is controversial because many uncertainties
affect the estimates for the land use changes and the carbon
emissions resulting from those changes. Also, ethanol is the
only biofuel given an increased carbon rating based on land
use changes.

Plaintiffs also contend ARB violated CEQA by (1) giving
its “approval” to the regulations before the environmental
review was complete, (2) splitting the authority to approve
or disapprove the regulations from the responsibility of
completing the environmental review, and (3) impermissibly
deferring the analysis and formulation **77  of mitigation
measures for potential increases in the emission of nitrogen
oxide (NOx) resulting from the increased use of biodiesel.

We conclude that plaintiffs' APA claim has merit because
the e-mails contain “other factual information” that was
“submitted to” ARB and thus are required to be included in

ARB's rulemaking file.1

Analyzing the CEQA challenges under the independent
standard of review, we conclude that ARB prematurely
approved the LCFS regulations at its public hearing on April
23, 2009, well before it completed its environmental review.
The CEQA guidelines mandate that approval of the LCFS

regulations follow completion of the environmental review.2

We also conclude ARB violated CEQA by splitting the
authority between ARB and its executive officer (Executive

Officer) to approve the project from the responsibility for
completing the environmental review. Finally, we conclude
that ARB violated CEQA by deferring the formulation
of mitigation measures for NOx emissions from biodiesel
without committing to specific performance criteria for
*699  judging the efficacy of the future mitigation measures.

As a result of this failure, ARB failed to qualify for the
exception to the general rule prohibiting the deferral of the
formulation of mitigation measures.

To remedy these CEQA and APA violations, we direct the trial
court to issue a writ of mandate directing ARB to set aside its
approval of the subject LCFS regulations while allowing the
regulations to remain in effect pending ARB's taking action
to comply with the statutes.

We therefore reverse the judgment.

FACTS

Initial Legislation
In 2006, the Legislature passed Assembly Bill No. 32 (2005–
2006 Reg. Sess.) (Assembly Bill 32), which became the
California Global Warming Solutions Act of 2006. Assembly
Bill 32 is codified at Health and Safety Code sections 38500
through 38599 and requires California's statewide greenhouse

gas emissions to be lowered to 1990 levels by 2020.3 (Health
& Saf.Code, § 38550.)

Assembly Bill 32 designated ARB as the state agency charged
with monitoring and regulating the sources of emissions of
greenhouse gases. (Health & Saf.Code, § 38510.) Assembly
Bill 32 directed ARB to take certain action, such as preparing
a “scoping plan” to achieve maximum technologically
feasible and cost-effective reduction in global warming,
adopting measures that could be implemented quickly (i.e.,
“discrete early action”), and formulating other measures that
would require more time to **78  study and implement.
Assembly Bill 32 also imposed timelines for these actions.

The requirements of Assembly Bill 32 relevant to this
appeal concern (1) the scoping plan for reducing greenhouse
gases and (2) discrete early action. The scoping plan, which
addresses many measures besides the LCFS regulations,
includes an overview of standards for lowering the
carbon content of transportation fuel. Assembly Bill 32
required ARB to prepare and approve the scoping plan by
January 1, 2009. ( *700  Health & Saf.Code, § 38561,
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subd. (a).) The scoping plan was required to “identify
and make recommendations on direct emission reduction
measures, alternative compliance mechanisms, market-
based compliance mechanisms, and potential monetary and
nonmonetary incentives for sources and categories of sources
that the [ARB] finds are necessary or desirable to facilitate
the achievement of the maximum feasible and cost-effective

reductions of greenhouse gas emissions by 2020.”4 (Health &
Saf.Code, § 38561, subd. (b).)

The “discrete early action” provisions of Assembly Bill
32 are relevant because the regulations implementing
standards for lowering the carbon content of fuel were
early action measures. Assembly Bill 32 directed ARB,
by June 30, 2007, to publish a list of the greenhouse gas
emission reduction measures that would qualify as “discrete
early action.” (Health & Saf.Code, § 38560.5, subd. (a).)
Regulations implementing the discrete early actions were
to be adopted by January 1, 2010. (Health & Saf.Code, §
38560.5, subd. (b).) This is the deadline ARB attempted to
meet in promulgating the regulations governing the carbon
content of transportation fuels.

Low Carbon Fuel Standard (LCFS)
In January 2007, Governor Schwarzenegger issued Executive
Order No. S-01-07 (Jan. 18, 2007), which (1) set a
statewide goal of reducing the carbon intensity of California's
transportation fuels by at least 10 percent by 2020, (2) called
for the establishment of an LCFS for transportation fuels,
and (3) directed the ARB to determine if an LCFS could
be adopted as a discrete early action measure pursuant to
Assembly Bill 32.

In September 2007, ARB included an LCFS in its list of
nine potential discrete early actions. The list also included
measures on the electrification of ships while they were in
port, improved landfill methane gas capture, a tire inflation
program, and the reduction of PFC's in semiconductor
manufacturing.

The scoping plan, eventually adopted in December 2008,
included an LCFS that identified transportation as the largest
single source of greenhouse gas emissions in California
and stated that greenhouse gas emissions could be reduced
by improving vehicle efficiency, lowering vehicle miles

traveled and reducing the carbon intensity5 of transportation
fuels consumed in California. *701  The scoping plan also
stated that the LCFS adopted would provide flexibility

**79  to fuel providers in how they meet the requirements
and would examine the impacts of the full fuel cycle of

transportation fuels.6 ARB expected the LCFS to transform
the state's energy portfolio and move California towards less
dependence upon one source of fuel for transportation.

Rulemaking
In August 2007, ARB began consulting with the public about
an LCFS. In 2008 and early 2009, ARB staff conducted 16
public workshops on proposed LCFS throughout California
and participated in numerous meetings with various
stakeholders. ARB refers to these meetings, workshops and
matters as informal rulemaking activity.

ARB staff used the information gathered during its workshops
with the public, as well as its own scientific and technical
analysis (which included the use of consultants), in preparing
a formal proposal for the LCFS regulations. The proposed
regulations were part of the “Staff Report: Initial Statement
of Reasons” (ISOR) published on March 5, 2009.

Carbon Content Standards—Carbon Intensity Values
The proposed LCFS regulations aimed to achieve a reduction
in greenhouse gas emission by establishing performance
standards, expressed as carbon intensity values, that fuel
producers and importers were required to meet each year
beginning in 2011.

For example, for 2011 the standard proposed for gasoline and
its replacements was set at 95.61 grams of carbon dioxide

equivalent per megajoule or gCO2E/MJ.7 Each year the
standard was reduced and, by 2020, reached 86.27 gCO2E/
MJ. The baseline carbon content used in developing the yearly
standard for gasoline was derived from reformulated gasoline
mixed with corn-derived ethanol.

The other standard for transportation fuels applies to diesel
fuel and its replacements. The benchmark for diesel fuel was
established using low sulfur *702  diesel fuel. For 2011, the
carbon intensity value for diesel fuel and its substitutes was
set at 94.47 gCO2E/MJ. By 2020, the standard was reduced
to 85.24 gCO2E/MJ.

To determine whether or not a regulated party would meet the
yearly standard, the proposed LCFS assigned carbon intensity
values for various types of fuels and required the regulated
party to calculate the average carbon intensity of all the fuel
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it provided for that year. The proposed LCFS regulations
did not prohibit or require the use of any particular type of
fuel. Instead, regulated parties were given the freedom to
determine the mix of fuels they would use to meet that the
annual standard. When a regulated party came in below the
annual standard, credits would be generated and could be sold
to other regulated parties or carried over to subsequent years.

The carbon intensity values assigned to particular fuel life
cycles were important to the producers of that fuel, as
well as the regulated parties in California, because those
values created an incentive or disincentive to use that fuel.
For instance, when an alternative fuel has a lower carbon
**80  intensity value than the gasoline or diesel benchmark,

producers and importers have an incentive to use that alternate
fuel as a substitute for the higher carbon intensity fuels they
sold in the past. Therefore, the assigned carbon intensity
values would ultimately affect the demand and price of that
alternative fuel. Controversies arose regarding the carbon
intensity values assigned as producers of the various types of
fuel vied for favorable terms for their product.

Life Cycle Analysis
The carbon intensity value assigned to the various fuels was
determined using a life cycle analysis. This analysis estimates
the aggregate quantity of greenhouse gas emissions from
all steps in a fuel's life cycle, including the direct effects
of producing and using the fuel, and the indirect effects
that may result from the increased production of that fuel.
A fuel's life cycle can be divided chronologically into two
stages: (1) all the steps leading up to the delivery of the
finished fuel or blendstock into a vehicle's fuel tank and (2)
the combustion of the fuel in the vehicle. When the fuel is
derived from crops, the steps occurring before combustion
include (1) farming practices, such as seedbed preparation
and fertilizer and pesticide use; (2) harvesting the crop; (3)
collecting and transporting the crop to a fuel processing plant;
(4) the fuel production process, which involves variables
such as the type of fuel used, the energy efficiency of the
production technology, and the coproducts generated; and (5)
the transportation and distribution of the fuel to its end users.
Crop yield is another variable that affects the carbon intensity
values assigned to a biofuel produced from that crop.

*703  Fuel Pathways
Because the steps before combustion are not the same for
each specific kind of fuel, the proposed LCFS regulations
identified different fuel pathways for estimating the carbon

intensity value assigned to that fuel. A fuel pathway consists
of all the steps in producing, transporting and using that
fuel. One example of different fuel pathways involves ethanol
produced in the Midwest using corn and a dry milling process,
as compared to a wet milling process. Each milling process
produces a distiller's grain coproduct. When a plant using
the dry milling process dries its distiller's grain coproduct, it
uses more energy and, thus, the ethanol produced in such a
plant is assigned a higher carbon intensity value than ethanol
produced in a plant that sells its coproduct as wet distiller's
grain. Ultimately, the LCFS regulations included 35 different
pathways for corn ethanol and six different pathways for

sugarcane ethanol.8

ARB staff calculated carbon intensity values assigned to a
fuel's direct emissions using the greenhouse gases, regulated
emissions, and energy use in transportation model, modified
for use in California (CA-GREET). The CA-GREET model
is, in essence, a very large spreadsheet that performs
accounting for greenhouse gas emissions in the calculation of
the life cycle emissions associated with a fuel.

Land Use Changes
In addition to the direct emissions associated with producing,
transporting and using fuels, the life cycle analysis considers
the indirect effect on greenhouse gases that are caused by
a particular fuel. ARB staff identified land use changes
resulting **81  from increased use of some crop-based
biofuels as a significant source of additional greenhouse gas
emissions. Assessing land use changes is based on the idea
that a large increase in biofuel demand in the United States
will cause land to be converted to farming both in the United
States and in countries that trade agricultural products with

the United States.9 Emissions from land use changes were
the only indirect effects included for consideration in the
proposed LCFS regulations.

ARB staff chose the global trade analysis project (GTAP)
model for assessing the land use change impacts of increased
biofuel production levels. *704  ARB's staff's use of the
GTAP model was a cooperative effort with researchers
from the University of California at Berkeley and Purdue

University.10 The GTAP model was used to estimate the
amounts and types of land across the globe that would be
converted to agricultural production.

The analyses ARB conducted using the GTAP model resulted
in estimates of the carbon intensity component that should be
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added to ethanol to account for land use changes. Based on
these analyses, ARB's staff proposed that 30 gCO2E/MJ be
added to the carbon intensity value assigned to each of the
11 different pathways identified for the production of ethanol
from corn. These additional 30 units are noteworthy because,
before they were added, all 11 pathways had a total carbon
intensity value below the 2020 standard set for gasoline and
its substitutes. After the addition for the indirect effect of land
use change, only two of the pathways had a carbon intensity
value below the 2020 standard. Furthermore, the total carbon
intensity value of five of the pathways was raised above
the 2011 standard of 95.61 gCO2E/MJ. As a result, ethanol
from these five pathways would hinder, rather than help, a
regulated party comply with the standards set for 2011 and
thereafter. The ISOR also proposed to set 46 gCO2E/MJ as the
carbon intensity related to land use changes associated with

ethanol produced from Brazilian sugarcane.11

45-day Public Comment Period
ARB's March 5, 2009, publication of the ISOR started a 45-
day public comment period. Along with the ISOR, ARB made
available the technical appendices and approximately 10,000
pages of reference materials.

During the comment period, ARB received written comments
from stakeholders and other interested parties consisting of
nearly 2,100 pages. In addition, written comments presented
to ARB during the April 23, 2009, hearing total 290 pages.

Comments Regarding Emissions from Biodiesel
One of the controversial positions taken in the ISOR
concerned whether the substitution **82  of biodiesel for
petroleum-based diesel would increase emissions of NOx. In
the ISOR, ARB's staff assumed that there would be no *705
increase in the NOx emissions based on the position that, after
conducting a test program for biodiesel, ARB would institute
regulations setting fuel specifications for biodiesel that would
ensure NOx emissions did not increase.

ARB received a number of comments challenging the
assumption that biodiesel use would not increase NOx
emissions. In response to these comments, ARB reiterated its
position that it would “ensure that biodiesel fuel use does not
increase NOx emissions significantly by promulgating a new
motor vehicle fuel specification for biodiesel.”

Additional information regarding biodiesel and the
controversy regarding NOx emissions is set forth in part
IV.A., post.

Resolution 09-31
After the close of the comment period, ARB held a public
hearing on April 23, 2009. At the close of the hearing,

the Board12 passed resolution No. 0931 (Resolution 09-31)

in which the Board approved for adoption13 the proposed
LCFS regulations with certain modifications and designated

the Executive Officer14 of ARB as the decision maker for
purposes of responding to environmental issues and making
further nonsubstantive modifications. More details regarding
the contents of Resolution 09-31 and the Executive Officer's
role are set forth in part II.D.2., post.

After the hearing, ARB issued a press release stating:
“Today, the Air Resources Board adopted a regulation that
will implement Governor Schwarzenegger's Low Carbon
Fuel Standard calling for the reduction of greenhouse
gas emissions from California's transportation fuels by ten
percent by 2020.” (Underscoring omitted.)

Resolution 09–31, establishing the LCFS and adopted for
approval on April 23, 2009, included a finding that indirect
land use change had been appropriately included in the
analysis of the life cycle of some crop-based biofuels *706
and that excluding the effects of land use change would delay
the development of truly low-carbon fuels and jeopardize the
achievement of the 2020 goal of a 10 percent reduction in
carbon intensity. Resolution 09-31 also approved the “Carbon
Intensity Lookup Table” in section 95486 of title 17 of
the California Code of Regulations and gave the Executive
Officer the authority to revise the fuel pathways and carbon
intensity values set forth in that table, except for the carbon
intensity values based on land use changes. Therefore, the
30 and 46 gCO2E/MJ assigned to ethanol from corn and
sugarcane, respectively, to account for carbon emissions from
land use changes was established by the Board at the April
23, 2009, public hearing and could not have been changed by
the Executive Officer.

**83  The Board's actions on April 23, 2009, are important
for purposes of this appeal because those actions are the
basis for plaintiffs' argument that ARB prematurely approved
the LCFS regulations before completing its environmental
review and thereby violated CEQA.
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Executive Officer's Actions
As directed by Resolution 09-31, the Executive Officer
incorporated the modifications approved by the Board at the
April 23, 2009, hearing, along with appropriate conforming
modifications, and made the modifications available for a
supplemental comment period of 15 days. The notice of
the public availability of the modified text and additional
documents was issued on July 20, 2009, and August 19, 2009,
was set as the deadline for public comment.

Further modifications to the LCFS regulations were made
available to the public in a second 15-day notice dated
September 23, 2009.

Executive Order No. R-09-014
On November 25, 2009, the Executive Officer issued
Executive Order No. R-09-014, which adopted the LCFS
regulations except for (1) a severability provision that had
been inadvertently omitted and (2) provisions regarding the
carbon intensity values for biodiesel converted from Midwest
soybeans and renewable diesel converted from Midwest
soybeans. On the same date, ARB issued a notice of decision
and response to significant environmental issues, stating
that the executive order had adopted the LCFS regulations
and comments raising significant environmental issues had
been responded to in an attached final statement of reasons

(FSOR).15

The LCFS regulations adopted by Executive Order No.
R-09-014 were the subject of a notice of approval
of regulatory action issued by the Office of *707
Administrative Law on January 12, 2010. The notice stated
that the regulatory action became effective on January 12,
2010, which was only 11 days after the statutory deadline for

regulations implementing discrete early action.16

Executive Order No. R-10-003
On March 4, 2010, the Executive Officer issued Executive
Order No. R-10-003, which adopted amendments to
provisions of the LCFS regulations regarding the matters not
included in the initial regulations. ARB also filed a notice
of decision with the Natural Resources Agency of California
regarding the action taken by Executive Order No. R-10-003.

On April 15, 2010, the Office of Administrative Law issued
a notice of approval of regulatory action approving the
amendments to the LCFS regulations concerning the carbon

intensity values for biodiesel and renewable diesel fuel made
from Midwest soybeans and the severability clause. The
notice stated that the regulatory action became effective on
April 15, 2010. The LCFS regulations are set forth in sections
95480 through 95490 of title 17 of the California Code of
Regulations.

PROCEDURAL HISTORY

Plaintiffs POET, LLC (POET), and James M. Lyons initiated
this litigation on December 23, 2009, by filing a petition for
writ of mandate and complaint for declaratory **84  and

injunctive relief.17

POET produces corn ethanol. In an April 2009 comment
letter, POET asserted it was “currently the largest producer
of ethanol in the world” and had started its ethanol business
in the 1980's in Minnesota. POET currently operates plants
across the Midwest from Ohio to South Dakota. POET alleged
its ethanol is used in California and the implementation of the
LCFS regulations would cause it injury.

James M. Lyons is a California resident who commented
on the LCFS regulation, opposed its approval and alleged
he would be injured by its *708  implementation without
full compliance with CEQA. Lyons is a partner in Sierra
Research, which has an office in Sacramento, California. His
April 22, 2009, comment letter addressed emission effects of
new vehicle purchases involving ultra-low emission vehicles
and partial zero emission vehicles.

On January 22, 2010, plaintiffs filed a first amended petition
and complaint, which is the operative pleading in this case.
The pleading named as defendants (1) ARB, (2) James N.
Goldstene in his official capacity as the Executive Officer of
ARB, (3) Lori Andreoni, in her official capacity as a manager
of ARB, and (4) Ellen Peter, in her official capacity as chief
counsel of ARB (collectively, defendants). Plaintiffs alleged
25 causes of action for violations of CEQA, the APA and the
Health and Safety Code.

Attached to the first amended petition and complaint were
many documents that plaintiffs obtained from ARB in
response to an August 2009 request for records pursuant
to the California Public Records Act, Government Code

section 6250 et seq.18 The attached documents included
numerous e-mails from consultants hired by ARB to assist
it in developing the LCFS regulation, including four e-mails
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that plaintiffs claim should have been disclosed to the public
during the rulemaking process before the hearing on April

23, 2009.19 Plaintiffs' second and fifteenth causes of action
alleged that ARB's exclusion of those e-mails from the public
file documenting its rulemaking activity violated ARB's own
regulations and section 11347.3 of the APA.

As to CEQA compliance, the first cause of action alleged
CEQA required the decision maker to respond to comments in
writing before approving a regulation change. The first cause
of action also alleged how ARB's delegation to the Executive
Officer, staff members and consultants of the responsibility
for considering, reviewing and preparing responses to the
comments on environmental effects, violated CEQA. Thus,
the first cause of action **85  challenges both the timing of
ARB's approval of the LCFS regulations and the delegation
of authority to the Executive Officer.

Plaintiffs' fifth cause of action alleged ARB violated CEQA
by (1) failing to mitigate or consider mitigation for increases
in NOx emissions caused by the use of biodiesel and (2)
impermissibly adjourning for further study any effort to
address the potential increase in NOx emissions.

*709  In March 2011, plaintiffs filed their opening brief
on the merits in the trial court, along with a declaration
that included as attachments a number of e-mails plaintiffs
obtained from ARB pursuant to their Public Records Act
request.

In May 2011, ARB filed its brief on the merits and a motion
to strike (1) documents attached to the declaration filed
in support of plaintiffs' opening brief and (2) documents
attached to plaintiffs' pleading. ARB characterized the
documents as extra-record evidence and irrelevant.

Following a hearing on the merits of the writ petition and the
motion to strike, the trial court filed a statement of decision
and ruling on motion to strike on November 2, 2011. The
court granted ARB's motion to strike plaintiffs' extra-record
evidence, denied plaintiffs' petition for a writ of mandamus,
and filed a judgment in favor of ARB.

DISCUSSION

I. CEQA and Certified Regulatory Programs20

ARB promulgated the LCFS regulations under a regulatory
program certified by the Secretary of Resources as meeting

the requirements of section 21080.5. (Guidelines, § 15251,
subd. (d) [ARB included in list of certified regulatory
programs].) When a regulatory program of a state agency
requires the preparation of a plan or other written
documentation containing the environmental information
specified by section 21080.5 and has been certified, the
state agency may rely on that plan or other documentation
in lieu of an EIR. ( § 21080.5, subds.(a) & (d)(3).) The
rationale for this rule is to avoid the redundancy that
would result if environmental issues were addressed in both
program-related documents and an EIR. (San MateoCounty
Coastal Landowners' Assn. v. County of San Mateo (1995)
38 Cal.App.4th 523, 551–552, 45 Cal.Rptr.2d 117.) Stated
from a slightly different perspective, regulatory programs
are certified when they involve “the same consideration of
environmental issues as is provided by use of EIR's and
negative declarations.” (Guidelines, § 15002, subd. (l ).)

Because ARB acted under a certified regulatory program, no
EIR was prepared and circulated in this case. Consequently,
we will provide a brief overview of certified regulatory
programs and the rules of law that apply to (1) agency action
under such a program and (2) judicial review of that action
for CEQA compliance.

*710  A. Overview of Certified Regulatory Programs
When a regulatory program of a state agency has been
certified, action taken under the program “is exempt from
Chapter 3 (commencing with Section 21100), Chapter 4
(commencing with Section 21150), and Section 21167, except
as provided” in the statutory provisions governing master

EIR's.21 (§ 21080.5, subd. (c).) **86  The practical effect of
this exemption is that a state agency acting under a certified
regulatory program need not comply with the requirements
for preparing initial studies, negative declarations or EIR's.
(Guidelines, § 15250; 2 Kostka & Zischke, Practice Under
the Cal. Environmental Quality Act (Cont.Ed.Bar 2d ed.
2013) § 21.2, p. 1084 (rev. 3/13) (2 Kostka & Zischke).) The
agency's actions, however, remain subject to other provisions
of CEQA. (Guidelines, § 15250.)

ARB's regulatory program is contained in sections 60005,
60006 and 60007 of title 17 of the California Code of
Regulations. These provisions require the preparation of
a staff report at least 45 days before the public hearing
on a proposed regulation, which report is required to be
available for public review and comment. (Cal.Code Regs.,
tit. 17, § 60005, subd. (a).) It is ARB's policy “to prepare
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staff reports in a manner consistent with the environmental
protection purposes of [ARB's] regulatory program and with
the goals and policies of [CEQA].” (Cal.Code Regs., tit. 17,
§ 60005, subd. (b).) The provisions of the regulatory program
also address environmental alternatives and responses to
comments to the environmental assessment. (Cal.Code Regs.,
tit. 17, §§ 60006, 60007.)

B. Judicial Review

1. General Principles Regarding Abuse of Discretion

Where a public agency has taken quasi-legislative action,
such as ARB's approval and adoption of the LCFS
regulations, judicial review of that action for compliance with
CEQA “shall extend only to whether there was a prejudicial
abuse of discretion.” (§ 21168.5; see Vineyard Area Citizens
for Responsible Growth, Inc. v. City of Rancho Cordova
(2007) 40 Cal.4th 412, 426, 53 Cal.Rptr.3d 821, 150 P.3d 709
(Vineyard Area) [review for abuse of discretion] (Vineyard
Area).) Such an abuse “is established if the agency has not
proceeded in a manner required by law or if the determination
or decision is not supported by substantial evidence.” (§
21168.5.) This statutory language has been interpreted as
classifying abuses of discretion into two types of agency error
—namely, legal error (the failure to proceed in the manner
required by *711  law) and factual error (making findings
that are not supported by substantial evidence). (Vineyard
Area, supra, at p. 426, 53 Cal.Rptr.3d 821, 150 P.3d 709.)

Each type of error is subject to a different standard of
judicial review. (Madera Oversight Coalition, Inc. v. County
of Madera (2011) 199 Cal.App.4th 48, 101, 131 Cal.Rptr.3d
626 [in CEQA matter, appropriate standard of review depends
on whether a legal or factual question is being reviewed].)

As to legal error, courts conduct an independent review to
determine whether the public agency proceeded in the manner
required by law. (Vineyard Area, supra, 40 Cal.4th at p.
426, 53 Cal.Rptr.3d 821, 150 P.3d 709.) Alternatively, when
reviewing an agency's factual determinations for error, courts
apply the substantial evidence standard. (Ibid.) As a result of
the two standards, “a reviewing court must adjust its scrutiny
to the nature of the alleged defect, depending on whether
the claim is predominantly one of improper procedure or a
dispute over the facts.” (Id. at p. 435, 53 Cal.Rptr.3d 821, 150
P.3d 709.)

In accordance with this principle, we will scrutinize each
of plaintiffs' CEQA claims **87  to determine whether the
alleged defect is predominantly one of improper procedure or
a disagreement with the agency's factual findings.

2. ARB's Approach to Judicial Review and Applicable Law

The cornerstone of ARB's analysis of the CEQA claims is
its certified regulatory program. In ARB's view, the fact it
acted under a certified regulatory program plays a key role in
determining the applicable standards of judicial review.

With respect to legal error—that is, whether it “has not
proceeded in a manner required by law” (§ 21168.5)—ARB
contends: “The procedures by which ARB is to be judged
are those set forth in its certified regulatory program. (See
Pub. Resource Code, § 21080.5(c); Sierra Club v. State Bd.
of Forestry (1994) 7 Cal.4th 1215, 1236, 32 Cal.Rptr.2d 19,
876 P.2d 505.)”

This contention is an incomplete statement of the procedures
that ARB must follow to satisfy CEQA. A certified regulatory
program is exempt from the procedures regarding the
preparation of a negative declaration or EIR, but the “certified
program remains subject to other provisions in CEQA such
as the policy of avoiding significant adverse effects on
the environment where feasible.” (Guidelines, § 15250.)
Thus, ARB's approach to legal error is unduly narrow
because it ignores the procedures in the “other provisions in
CEQA” (ibid.) applicable to the action taken by ARB under
its certified regulatory program.

*712  Another aspect of the analysis of legal error that is
important in this appeal concerns the Guidelines and their role
in determining whether ARB failed to proceed in a manner
required by law. ARB's respondent's brief contends that “in
analyzing compliance with a certified regulatory program, the
CEQA Guidelines do not directly apply to the environmental
documentation. [Citation.]” This contention appears to be
the basis for ARB's failure to cite any Guideline concerning
the “other provisions in CEQA” (Guidelines, § 15250) that
are applicable to certified regulatory programs. For example,
ARB did not cite Guidelines section 15352, which defines the
“approval” of a CEQA project or the Guidelines that address
the timing of that approval.

To complete the description of ARB's approach to judicial
review, we note that ARB also contends that (1) the

https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=17CAADCS60005&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=17CAADCS60005&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=17CAADCS60006&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=17CAADCS60006&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=17CAADCS60007&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=2011339915&pubNum=0004645&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=2011339915&pubNum=0004645&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=2011339915&pubNum=0004645&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=2011339915&pubNum=0004645&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=2011339915&pubNum=0004645&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=2011339915&pubNum=0004645&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=2011339915&pubNum=0004040&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&fi=co_pp_sp_4040_426&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search)#co_pp_sp_4040_426 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=2011339915&pubNum=0004040&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&fi=co_pp_sp_4040_426&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search)#co_pp_sp_4040_426 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=2026137366&pubNum=0004041&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&fi=co_pp_sp_4041_101&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search)#co_pp_sp_4041_101 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=2026137366&pubNum=0004041&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&fi=co_pp_sp_4041_101&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search)#co_pp_sp_4041_101 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=2026137366&pubNum=0004041&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&fi=co_pp_sp_4041_101&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search)#co_pp_sp_4041_101 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=2011339915&pubNum=0004040&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&fi=co_pp_sp_4040_426&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search)#co_pp_sp_4040_426 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=2011339915&pubNum=0004040&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&fi=co_pp_sp_4040_426&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search)#co_pp_sp_4040_426 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=2011339915&pubNum=0004040&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=2011339915&pubNum=0004645&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=2011339915&pubNum=0004645&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000220&cite=CAPHS21080.5&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=SP&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search)#co_pp_4b24000003ba5 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=1994155209&pubNum=0004040&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&fi=co_pp_sp_4040_1236&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search)#co_pp_sp_4040_1236 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=1994155209&pubNum=0004040&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&fi=co_pp_sp_4040_1236&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search)#co_pp_sp_4040_1236 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=1994155209&pubNum=0004040&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&fi=co_pp_sp_4040_1236&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search)#co_pp_sp_4040_1236 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=14CAADCS15250&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=14CAADCS15250&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=14CAADCS15352&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 


POET, LLC v. State Air Resources Bd., 217 Cal.App.4th 1214 (2013)
218 Cal.App.4th 681, 160 Cal.Rptr.3d 69, 13 Cal. Daily Op. Serv. 7480...

 © 2024 Thomson Reuters. No claim to original U.S. Government Works. 15

documents prepared under a certified regulatory program
are to be judged under the deferential substantial evidence
standard, (2) ARB's substantive determinations are entitled to
deference, and (3) this deference extends to its interpretation
of statutes and regulations.

3. Our Approach to Judicial Review

[1] Our inquiry into the standards of judicial review that
apply to the CEQA claims presented in this appeal begins
with the following basic question: Are the standards of
judicial review applicable to agency action taken under a
certified regulatory program determined by the same analysis
used in other CEQA contexts, such as those involving the
preparation of an EIR? We conclude the same analysis is
used to determine the appropriate standard of judicial review.
(See 2 Kostka & Zischke, supra, § 21.1, p. 1084 (rev. 3/13)
[standard of review is the same when challenged action was
taken under a certified regulatory program].)

Our conclusion is based on the wording of section 21168.5,
which refers to “any action or proceeding” challenging an
agency decision on the grounds of noncompliance with
CEQA. Plaintiffs' lawsuit clearly **88  qualifies as an
“action or proceeding.” The statute's use of the word “any”
is not qualified and, thus, provides no basis for concluding
section 21168.5 does not apply to plaintiffs' CEQA claims.
(See Estate of Lucas (1943) 23 Cal.2d 454, 465, 144 P.2d
340 [statutory reference to “ ‘any claim’ ” and “ ‘any suit’ ”
construed broadly].) Furthermore, neither section 21168.5 nor
any other provision in CEQA expressly excludes decisions
made under a certified regulatory program from the standards
of judicial review contained in section 21168.5.

Therefore, under the abuse of discretion standard set forth
in section 21168.5, we will independently review claims
of legal error and apply the substantial evidence standard
to claims that ARB committed factual error. Our choice
between independent and substantial evidence review is
guided by *713  the California Supreme Court's statement
that “a reviewing court must adjust its scrutiny to the nature
of the alleged defect, depending on whether the claim is
predominantly one of improper procedure or a dispute over
the facts.” (Vineyard Area, supra, 40 Cal.4th at p. 435, 53
Cal.Rptr.3d 821, 150 P.3d 709.) Thus, when plaintiffs' CEQA
claim is predominantly one of procedure, we will conduct an
independent review. When plaintiffs' CEQA claim disputes
the factual findings made by ARB, we will review the record

to determine whether the challenged finding is supported by
substantial evidence.

II. Project Approval and Timing of Preparation of CEQA
Documentation
Our “scrutiny [of] the nature of the alleged defect” (Vineyard
Area, supra, 40 Cal.4th at p. 435, 53 Cal.Rptr.3d 821, 150
P.3d 709) in plaintiffs' first CEQA claim begins with an
examination of the parties' contentions and the requirements
of CEQA that plaintiffs allege were violated.

A. Contentions of the Parties
Plaintiffs contend that ARB violated CEQA by approving
the LCFS regulations before it completed the environmental
review process required by CEQA. Plaintiffs reference the
definition of “approval” in Guidelines section 15352 and
contend that ARB's “approval” of the LCFS regulations
occurred on April 23, 2009, when the Board passed
Resolution 09-31.

In response, ARB contends that plaintiffs' argument “rests on
a false premise: that ARB completed its rulemaking process
at its Board meeting on April 23, 2009.” ARB asserts that
Resolution 09-31 was merely the initial approval and that
the final LCFS regulations were not adopted until November
25, 2009, and March 4, 2010, as reflected in Executive
Order No. R-09-014 and Executive Order No. R-10-003,
respectively. These executive orders were issued after the
Executive Officer completed ARB's environmental review
process by issuing written responses to public comments. In
ARB's view, it fully complied with its certified regulatory
program and CEQA because it completed the environmental
review before the LCFS regulations became final.

Plaintiffs argue that ARB's position contains legal error
because ARB has treated “approval” as occurring when
“ARB completed its rulemaking process” or “when the LCFS
regulations became final... .” Plaintiffs suggest this legal error
occurred because ARB ignored the definition of “approval”
contained in Guidelines section 15352 as well as Save Tara v.
City of West Hollywood (2008) 45 Cal.4th 116, 84 Cal.Rptr.3d
614, 194 P.3d 344 (Save Tara), a Supreme Court case that
discussed the application of this definition of “approval.”

**89  *714  The parties' contentions can be read as
presuming that CEQA requires agencies acting under a
certified regulatory program to complete their environmental
review before approving their project. Rather than simply
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joining this presumption, we will set forth the basis for the
principle that environmental review must be completed before
project approval and discuss how “approval” is defined for
purposes of this requirement.

B. Statutory and Regulatory Provisions

1. Timing of Environmental Review and Project Approval

A certified regulatory program remains subject to the
provisions of CEQA outside the scope of the exemption
provided by subdivision (c) of section 21080.5. (2 Kostka
& Zischke, supra, § 21.11, p. 1093 (rev. 3/13); Guidelines,
§ 15250.) Thus, certified regulatory programs are subject to
CEQA's broad policy goals and substantive standards. (City
of Arcadia v. State Water Resources Control Bd. (2006) 135
Cal.App.4th 1392, 1422, 38 Cal.Rptr.3d 373; 2 Kostka &
Zischke, supra, § 21.11, p. 1093 (rev. 3/13).) Those policies
and standards include those set forth in the Legislature's
declaration of its intent and its declaration of policy. (§§
21000, 21002; 2 Kostka & Zischke, supra, § 21.11, p. 1094
(rev. 3/13).)

The Legislature's declaration of the policy underlying CEQA
is contained in section 21002, which provides:

“The Legislature finds and declares that it is the policy
of the state that public agencies should not approve
projects as proposed if there are feasible alternatives
or feasible mitigation measures available which would
substantially lessen the significant environmental effects
of such projects, and that the procedures required by
this division are intended to assist public agencies in
systematically identifying both the significant effects of
proposed projects and the feasible alternatives or feasible
mitigation measures which will avoid or substantially

lessen such significant effects.” (Italics added.)22

This declaration of policy is supplemented by the Guidelines,
which identify the basic purposes of CEQA: “(1) Inform
governmental decision makers and the public about the
potential, significant environmental effects of proposed
activities. [¶] (2) Identify ways that environmental damage
can be avoided or significantly reduced. [¶] (3) Prevent
significant, avoidable damage to the environment by
requiring changes in projects through the use of alternatives
or mitigation measures when the governmental agency finds
the *715  changes to be feasible. [¶] (4) Disclose to the public

the reasons why a governmental agency approved the project
in the manner the agency chose if significant environmental

effects are involved.”23 (Guidelines, § 15002, subd. (a).)

[2] The first three purposes are best served when the
environmental review document, such as an EIR or its
equivalent, “provide[s] decision makers with information
they can use in deciding whether to approve a proposed
project, not [informs] them of the environmental effects
**90  of projects that they have already approved.” (Laurel

Heights Improvement Assn. v. Regents of University of
California (1988) 47 Cal.3d 376, 394, 253 Cal.Rptr. 426,
764 P.2d 278.) When an environmental review occurs after
approval of the project, it is likely to become nothing more
than a post hoc rationalization to support action already
taken. (Ibid.) In short, the policy declaration in section 21002
implies that an evaluation of environmental issues, such as
feasible alternatives and mitigation measures, should occur
before an agency approves a project.

This implication is borne out by CEQA's explicit
requirements for EIR's. Section 21061 addresses the timing
of environmental review as it relates to the approval of a
project for which an EIR was prepared. It provides that an EIR
“is an informational document which, when its preparation
is required by [CEQA], shall be considered by every public
agency prior to its approval or disapproval of a project.” (§

21061, italics added.)24

CEQA does not explicitly address the timing of project
“approval” when the environmental review is contained
in documents generated under a certified regulatory
program. The Guidelines, however, do address this question.
Specifically, Guidelines section 15004, subdivision (a) states:
“Before granting any approval of a project subject to CEQA,
every lead agency or responsible agency shall consider a final
EIR or negative declaration or another document authorized
by these guidelines to be used in the place of an EIR
or negative declaration. See the definition of ‘approval’ in
Section 15352.” (Italics added.)

[3]  [4] We conclude that the phrase “another document
authorized by these guidelines to be used in the place of an
EIR” (Guidelines, § 15004, subd. (a)) *716  includes “a plan
or other written documentation containing environmental
information” referred to in section 21080.5 and prepared
under a certified regulatory program. Such a plan or document
“may be submitted in lieu of [an EIR].” (§ 21080.5, subd.
(a); see Guidelines, § 15252 [document of certified regulatory
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program used as substitute for EIR].) Therefore, we conclude
that the timing requirement set forth in Guidelines section
15004, subdivision (a) applies to the environmental review
documents prepared by ARB in this case—that is, the staff
reports and written responses to comments that ARB used in
lieu of an EIR. (See Cal.Code Regs., tit. 17, §§ 60005, subd.

(a) & 60007.)25

Guidelines section 15004, subdivision (b)26 addresses the
requirement that the **91  CEQA documents be considered
before project approval by setting forth the general principle
that “[c]hoosing the precise time for CEQA compliance
involves the balancing of competing factors.” The next
sentence explains this balancing process by stating that “EIR's
and negative declarations should be prepared as early as
feasible in the planning process to enable environmental
considerations to influence project program and design and
yet late enough to provide meaningful information for

environmental assessment.”27 (Guidelines, § 15004, subd.
(b).)

The requirement that the CEQA document be considered
before project approval is reflected in the corollary that
“public agencies shall not undertake actions concerning
the proposed public project that would have a significant
adverse effect or limit the choice of alternatives
or mitigation measures, before completion of CEQA
compliance.” (Guidelines, § 15004, subd. (b)(2), italics
added.) To illustrate this point, the Guidelines state that
a *717  public agency shall not “take any action which
gives impetus to a planned or foreseeable project in a
manner that forecloses alternatives or mitigation measures
that would ordinarily be part of CEQA review of that public
project.” (Guidelines, § 15004, subd. (b)(2)(B).)

[5] In closing our overview of the timing requirement, we
will consider an argument that might be implied from (1)
ARB's position that the Guidelines are not directly applicable
to its environmental review documents and (2) ARB's failure
to mention or even cite Guidelines section 15004. ARB might
be of the view that the timing requirement in subdivision (a)
of Guidelines section 15004 does not apply to its action in
promulgating the LCFS regulations.

We reject this position. Instead, we conclude that certified
regulatory programs, while exempt from certain requirements
of CEQA, are not exempt from the timing requirement
in Guidelines section 15004. Our conclusion is based on
the language used in subdivision (a) of Guidelines section

15004, which extends beyond EIR's and includes other
documents authorized for use in place of EIR's. In addition,
the timing requirement is derived from the Legislature's

policy declaration in section 21002,28 a provision of CEQA
that applies to certified regulatory programs. The policy of
environmental review of feasible alternatives and mitigation
measures makes practical sense only if that review occurs
before an agency approves a project. (Laurel Heights
Improvement Assn. v. Regents of University of California,
supra, 47 Cal.3d at p. 394, 253 Cal.Rptr. 426, 764 P.2d
278.) Otherwise, the review is **92  likely to be a post hoc
rationalization. (Ibid.)

2. Definition of “Approval”

The parties disagree over when ARB is deemed to have
approved the LCFS regulations. Our analysis of this issue
begins with the definition of the word “approval.”

The word “approval” and variants such as “approve” appear
in both CEQA and the Guidelines, but CEQA itself does not
define these terms. Guidelines section 15352, subdivision (a)
however, define “approval” as follows:

“ ‘Approval’ means the decision by a public agency which
commits the agency to a definite course of action in regard
to a project intended to be carried out by any person. The
exact date of approval of any project is a matter determined
by each public agency according to its rules, regulations,
and ordinances. Legislative action in regard to a project
often constitutes approval.”

*718  For purposes of this case, we will apply the definition
of “approval” set forth in subdivision (a) of Guidelines section
15352.

[6] ARB's appellate brief lacks any mention of Guidelines
section 15352 or the case law applying its definition of
“approval.” At oral argument, counsel for ARB argued that
the second sentence of the definition of “approval” regarding
the “exact date of approval” supports the conclusion that the
LCFS regulations were not approved for purposes of CEQA
until the Executive Officer took final action. We reject this
argument. First, ARB has not adopted a rule or regulation that
identifies the exact date when approval occurs for purposes of
CEQA. Second, the ARB regulation that states the decision
maker shall approve a written response to each significant
environmental issue raised “[p]rior to taking final action on

https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=14CAADCS15004&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=14CAADCS15004&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=17CAADCS60005&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=17CAADCS60005&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=17CAADCS60007&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=14CAADCS15004&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=14CAADCS15004&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=14CAADCS15004&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=14CAADCS15004&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=14CAADCS15004&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=14CAADCS15004&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=14CAADCS15004&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=14CAADCS15004&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=14CAADCS15004&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=14CAADCS15004&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000220&cite=CAPHS21002&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=1988154019&pubNum=0000233&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&fi=co_pp_sp_233_394&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search)#co_pp_sp_233_394 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=1988154019&pubNum=0000233&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&fi=co_pp_sp_233_394&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search)#co_pp_sp_233_394 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=1988154019&pubNum=0000233&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&fi=co_pp_sp_233_394&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search)#co_pp_sp_233_394 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=1988154019&pubNum=0000233&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&fi=co_pp_sp_233_394&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search)#co_pp_sp_233_394 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=1988154019&pubNum=0000233&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=14CAADCS15352&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=14CAADCS15352&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=14CAADCS15352&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=14CAADCS15352&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 


POET, LLC v. State Air Resources Bd., 217 Cal.App.4th 1214 (2013)
218 Cal.App.4th 681, 160 Cal.Rptr.3d 69, 13 Cal. Daily Op. Serv. 7480...

 © 2024 Thomson Reuters. No claim to original U.S. Government Works. 18

any proposal” does not, in our view, establish that “approval”
for purposes of CEQA occurs when the decision maker takes
“final action.” (Cal.Code Regs., tit. 17, § 60007, subd. (a).)

Thus, we conclude that the definition of approval contained
in Guidelines section 15352 applies even though ARB acted
under a certified regulatory program. As a result, we must
determine when ARB made the decision that committed it to
a definite course of action in regard to the LCFS regulations.

C. Judicial Review
Whether we conduct an independent review or apply the
substantial evidence standard depends on “the nature of
the alleged [CEQA] defect.” (Vineyard Area, supra, 40
Cal.4th at p. 435, 53 Cal.Rptr.3d 821, 150 P.3d 709.) We
must determine “whether the claim is predominantly one of
improper procedure or a dispute over the facts.” (Ibid.)

The California Supreme Court's position on the standard of
review applicable to the question of the timing of project
approval relative to the environmental review is set forth
in Save Tara, supra, 45 Cal.4th 116, 84 Cal.Rptr.3d 614,
194 P.3d 344. Save Tara involved a city's agreement to sell
land and allow private development of that land so long as
the developers complied with CEQA. The Supreme Court
considered whether entry into that agreement constituted
“approval” of the project and, thus, was required to be
preceded by the preparation of an EIR. ( **93  Save Tara,
supra, at p. 121, 84 Cal.Rptr.3d 614, 194 P.3d 344.) The court
concluded that “the City of West Hollywood's conditional
agreement to sell land for private development, coupled with
financial support, public statements, and other actions by
its officials committing the city to the development, was,
for CEQA purposes, an approval of the project... .” (Id. at
pp. 121–122, 84 Cal.Rptr.3d 614, 194 P.3d 344.) As to the
standard of review, the court determined “that postponement
of an EIR until after project approval constitutes procedural
error that is independently reviewable... .” (Id. at p. 131, fn.
10, 84 Cal.Rptr.3d 614, 194 P.3d 344.)

*719  D. Analysis of When Approval Occurred

1. Principles Governing the Inquiry into Approval

The Supreme Court's decision in Save Tara, supra, 45 Cal.4th
116, 84 Cal.Rptr.3d 614, 194 P.3d 344 is the leading case
regarding the application of the definition of “approval”
contained in Guidelines section 15352. (See City of Santee

v. County of San Diego (2010) 186 Cal.App.4th 55, 61,
111 Cal.Rptr.3d 47 [Save Tara provides “significant and
controlling elaboration” of the definitions of “approval” and
“project”].) The legal question we must decide is whether
the general principles set forth in Save Tara regarding the
application of the definition of “approval” should be extended
to the instant case. We conclude they should.

There are two main differences between the situation
presented in Save Tara and the facts of the instant case.
First, Save Tara involved a project that would be completed
by private parties. Here, the project is being carried out by
ARB, a public agency. Second, the environmental review
document prepared for the project in Save Tara was an EIR.
Here, there is no EIR because the implementation of the
LCFS regulations is being accomplished under a certified
state regulatory program. We conclude that the general
principles regarding “approval” set forth in Save Tarashould
be extended to projects undertaken by public agencies under
certified regulatory programs. Our conclusion is based on the
text of the regulatory definition and the fundamental policies
underlying CEQA.

[7] Subdivision (a) of Guidelines 15352 states: “ ‘Approval’
means the decision by a public agency which commits the
agency to a definite course of action in regard to a project
intended to be carried out by any person.” This definition
explicitly refers to projects “to be carried out by any person.”
The term “any person” is broad and includes both public
entities and private parties. Therefore, the definition of
“approval” in subdivision (a) of Guidelines section 15352
applies to both public and private CEQA projects.

Furthermore, nothing in the definition of “approval” suggests
that it is limited to situations involving EIR's or otherwise
does not extend to projects subject to environmental review
under a certified regulatory program. Other provisions in the
Guidelines indicate the definition of approval does not change
when a certified regulatory program is involved. Specifically,
Guidelines section 15004, subdivision (a) includes a cross-
reference to Guidelines section 15352 and the definition
of “approval” and sets forth the principle that documents
prepared in place of an EIR (such as those prepared under
a certified regulatory program) shall be considered before
granting any approval to the project.

The legislative policy considerations important to the timing
of environmental review were identified by the Supreme
Court in the following *720  paragraph:
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“This court, like the CEQA Guidelines, has thus recognized
two considerations of legislative policy important to the
timing of mandated EIR preparation: (1) **94  that
CEQA not be interpreted to require an EIR before the
project is well enough defined to allow for meaningful
environmental evaluation; and (2) that CEQA not be
interpreted as allowing an EIR to be delayed beyond the
time when it can, as a practical matter, serve its intended
function of informing and guiding decision makers.” (Save
Tara, supra, 45 Cal.4th at p. 130, 84 Cal.Rptr.3d 614, 194
P.3d 344.)

The intended function of the environmental review
documents prepared under a certified regulatory program in
lieu of an EIR is the same as that served by an EIR. (See
Guidelines, § 15002, subd. (a) [basic purposes of CEQA].)
Regulatory programs are certified when they involve “the
same consideration of environmental issues as is provided by
use of EIR's and negative declarations.” (Guidelines, § 15002,
subd. (l ).)

To inform and guide decision makers, these documents
must be considered before approval of the project. (See
Laurel Heights Improvement Assn. v. Regents of University of
California, supra, 47 Cal.3d at p. 394, 253 Cal.Rptr. 426, 764
P.2d 278 [when environmental review occurs after approval
of the project, it is likely to become nothing more than a
post hoc rationalization to support action already taken].) The
“same consideration of environmental issues” (Guidelines, §
15002, subd. (l )) would not occur under a certified regulatory
program if the environmental review documents were not
completed until after the project was approved.

In summary, nothing in the text of CEQA, the Guidelines
or the underlying purposes of CEQA leads us to conclude
that different timing considerations should be applied to
environmental review conducted under a certified regulatory
program. Regardless of context, it is a matter of common
sense that decisionmaking is aided when information is
received prior to the decision, not after it is made. Thus,
we will apply the general principles set forth in Save Tara
regarding the application of the definition of “approval” to the
facts of this case.

The next legal question we address concerns the conditions
set forth in Resolution 09-31, adopted on April 23, 2009, and
how those conditions affect when the approval occurred.

In Save Tara, supra, 45 Cal.4th 116, 84 Cal.Rptr.3d 614,
194 P.3d 344, the city council approved an agreement to sell
land to private developers that included a predevelopment
loan to the developers of nearly half a million dollars. (Id.
at p. 124, 84 Cal.Rptr.3d 614, 194 P.3d 344.) The agreement
required the satisfaction of certain conditions, including that
the developers take the actions necessary to comply with
CEQA. ( *721  Save Tara, supra, at p. 124, 84 Cal.Rptr.3d
614, 194 P.3d 344.) The existence of this condition led
the Supreme Court to address “whether an agency may
delay EIR preparation by making its final approval of a
project contingent on subsequent CEQA compliance, while
otherwise agreeing to go forward with the project.” (Id. at p.
128, 84 Cal.Rptr.3d 614, 194 P.3d 344.) Similarly, the present
case presents the question whether the CEQA compliance
conditions contained in Resolution 09-31 affected when the
“approval” of the LCFS regulations occurred.

In Save Tara, the city and developers argued that a
CEQA compliance condition in an agreement to convey or
develop property eliminated the need for the preparation
of an EIR. (Save Tara, supra, 45 Cal.4th at p. 132, 84
Cal.Rptr.3d 614, 194 P.3d 344.) In contrast, the plaintiffs
argued that a CEQA compliance condition never should
postpone environmental review. The Supreme Court rejected
the bright-line rules proposed by the litigants, stating that
neither position was “consistent with CEQA's interpretation
and policy foundation.” (Save Tara, supra, at p. 138, 84
Cal.Rptr.3d 614, 194 P.3d 344.) Instead, **95  the court
adopted a position that requires a case-by-case analysis:

“... A CEQA compliance condition can be a legitimate
ingredient in a preliminary public-private agreement for
exploration of a proposed project, but if the agreement,
viewed in light of all the surrounding circumstances,
commits the public agency as a practical matter to the
project, the simple insertion of a CEQA compliance
condition will not save the agreement from being
considered an approval requiring prior environmental
review.” (Id. at p. 132, 84 Cal.Rptr.3d 614, 194 P.3d 344.)

The court's position was consistent with “the general principle
that before conducting CEQA review, agencies must not
‘take any action’ that significantly furthers a project ‘in a
manner that forecloses alternatives or mitigation measures
that would ordinarily be part of CEQA review of that public
project.’ (Cal.Code Regs., tit. 14, § 15004, subd. (b)(2)(B));
[citations].” (Save Tara, supra, 45 Cal.4th at p. 138, 84
Cal.Rptr.3d 614, 194 P.3d 344.) The general principle set forth
in subdivision (b)(2)(B) of Guidelines section 15004 is not, by
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its terms, limited to projects involving EIR's and, therefore,
we conclude that it also applies to projects that are subject to
environmental review under a certified regulatory program.
Thus, we conclude the Supreme Court's statements regarding
conditional development agreements can be applied to ARB's
resolutions concerning the LCFS regulations. Accordingly,
in the following quote from Save Tara, we have replaced
the references to conditional development agreements with
references to the resolutions of ARB.

“In applying this principle to conditional [resolutions
of ARB], courts should look not only to the terms of
the [resolution] but to the surrounding circumstances
to determine whether, as a practical matter, the agency
has committed itself to the project as a whole or to
any particular features, so as to effectively preclude
any alternatives or mitigation measures that CEQA
would otherwise require to be considered, including the
alternative of not going forward with the project. [Citation.]
In this analysis, the [resolution's] *722  conditioning of
final approval on CEQA compliance is relevant but not
determinative.” (Save Tara, supra, 45 Cal.4th at p. 139, 84
Cal.Rptr.3d 614, 194 P.3d 344.)

Our application of the foregoing principle to the present
case will involve an examination of the terms of the
resolution passed by the Board as well as the surrounding
circumstances to determine whether the ARB, as a practical
matter, committed itself to the LCFS regulations, or any
particular feature of those regulations, at the April 23, 2009,
public hearing, so as to effectively “preclude any alternatives
or mitigation ... including the alternative of not going forward
with the project....” (Save Tara, supra, 45 Cal.4th at p. 139,
84 Cal.Rptr.3d 614, 194 P.3d 344.)

2. Application of Principles to Facts of This Case

Plaintiffs' position that the ARB approved the LCFS
regulations on April 23, 2009, is based on (1) the wording of
documents created by ARB and (2) the practical effect of the
provisions in Resolution 09-31.

Plaintiffs cite documents created by ARB that state the
LCFS regulations were either “approved” or “approved for
adoption” at the April 23, 2009, public hearing. Plaintiffs
argue that these statements amount to an admission that, for
purposes of CEQA, the Board gave its **96  “approval” to
the LCFS regulations at the April 2009 hearing.

As to the practical effect of the resolutions passed by the
Board at the April 23, 2009, hearing, plaintiffs' argument
is based on the wording of those resolutions and the
way they were implemented. Plaintiffs contend that, before
the environmental review was completed, the resolutions
effectively foreclosed the consideration of alternatives and
mitigation, “including the alternative of not going forward
with the project” (Save Tara, supra, 45 Cal.4th at p. 139, 84
Cal.Rptr.3d 614, 194 P.3d 344).

[8] Before describing ARB's documents that plaintiffs' claim
show the LCFS regulations were approved at the April 23,
2009, hearing, we will address whether those documents are
relevant to the inquiry regarding when approval occurred. In
Save Tara, supra, 45 Cal.4th at page 139, 84 Cal.Rptr.3d 614,
194 P.3d 344, the Supreme Court stated that courts should
look to the surrounding circumstances to determine whether
the agency committed itself to the project. We conclude the
relevant “surrounding circumstances” include documents in
which the public agency has described its actions regarding
the project, especially where those documents are released
to the public. For instance, in Save Tara, the city's public
announcements were part of the evidence that demonstrated
the city had committed itself to a definite course of action
regarding the development project. (Id. at p. 142, 84
Cal.Rptr.3d 614, 194 P.3d 344.)

[9] Plaintiffs have cited a number of documents prepared by
ARB, including (1) the notice of the Board's public hearing
on April 23, 2009, (2) Board *723  Resolution 09-31, (3)
37. ARB's press release issued on April 23, 2009, and (4)
the notices of decision filed with the Resources Agency of

California.29

The notice of public hearing regarding the LCFS regulations
stated that ARB “will conduct a public hearing at the time
and place noted below to consider adoption of a regulation to
implement the Low Carbon Fuel Standard (LCFS).” (Italics
added.)

At the end of the public hearing on April 23, 2009, the
Board passed Resolution 09-31, which included the following
provisions:

“NOW, THEREFORE, BE IT RESOLVED that the Board
hereby approves for adoption new sections [of the LCFS
regulations] as set forth in Attachment A hereto, with the
modifications described in Attachment B hereto.

https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=2017379542&pubNum=0004645&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=2017379542&pubNum=0004040&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&fi=co_pp_sp_4040_139&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search)#co_pp_sp_4040_139 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=2017379542&pubNum=0004040&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&fi=co_pp_sp_4040_139&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search)#co_pp_sp_4040_139 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=2017379542&pubNum=0004040&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&fi=co_pp_sp_4040_139&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search)#co_pp_sp_4040_139 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=2017379542&pubNum=0004040&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&fi=co_pp_sp_4040_139&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search)#co_pp_sp_4040_139 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=2017379542&pubNum=0004040&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&fi=co_pp_sp_4040_139&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search)#co_pp_sp_4040_139 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=2017379542&pubNum=0004040&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&fi=co_pp_sp_4040_139&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search)#co_pp_sp_4040_139 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=2017379542&pubNum=0004040&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&fi=co_pp_sp_4040_139&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search)#co_pp_sp_4040_139 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=2017379542&pubNum=0004040&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&fi=co_pp_sp_4040_139&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search)#co_pp_sp_4040_139 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=2017379542&pubNum=0004645&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=2017379542&pubNum=0004645&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=2017379542&pubNum=0004645&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 


POET, LLC v. State Air Resources Bd., 217 Cal.App.4th 1214 (2013)
218 Cal.App.4th 681, 160 Cal.Rptr.3d 69, 13 Cal. Daily Op. Serv. 7480...

 © 2024 Thomson Reuters. No claim to original U.S. Government Works. 21

“BE IT FURTHER RESOVLED that the Board directs
the Executive Officer: (1) to incorporate into the approved
regulations and incorporated document the modifications
described in Attachment B hereto and such other
conforming modifications as may be appropriate; (2) to
make the modified regulations (with the modifications
clearly identified) and any additional documents or
information available for public comment for a period of
at least 30 days; (3) to consider any comments on the
modifications received during the supplemental comment
period; and then (4) either to adopt the regulations as made
available with any appropriate additional nonsubstantial
modifications, to make additional modifications available
for public comment for an additional period of at least
15 days, or to present the regulations to the Board
for further consideration if he determines that this is
warranted.” (Italics added.)

**97  After the hearing, the ARB issued a press release
stating: “Today, the Air Resources Board adopted a regulation
that will implement Governor Schwarzenegger's Low Carbon
Fuel Standard calling for the reduction of greenhouse
gas emissions from California's transportation fuels by ten

percent by 2020.” (Underlining omitted.)30

The November 25, 2009, notice of decision related to the
LCFS regulations and issued by the ARB included the
following two lines:

*724  “Approved by: Resolution 09-31

“Adopted by: Executive Order No. R-09-014”

The notice of decision also stated that “[c]omments raising
significant environmental issues have been responded to in
the Final Statement of Reasons (Attached).”

A subsequent notice of decision filed with the Natural
Resources Agency of California on March 4, 2010, relating to
modifications to the LCFS regulations included the following
lines:

“Approved by Resolution 09-31

“Adopted by: Executive Order R-10-003”

Each of the notices of decision states that the LCFS
regulations were approved by Resolution 09-31, which the
Board passed on April 23, 2009.

Plaintiffs also refer to an update regarding the LCFS
regulations that ARB released in October 2009, which
stated: “On April 23, 2009, the California Air Resources
Board (ARB/Board) approved the Low Carbon Fuel Standard
(LCFS) for transportation fuels used in California.” (Italics
added.) The update also stated: “The Board-approved
revisions to the regulation are undergoing public review and
as such are subject to change.” (Italics added.)

We conclude that these documents show the LCFS regulations
had significant bureaucratic momentum after they were
approved for adoption by the Board on April 23, 2009.
ARB's press release stated that the Board “adopted a
regulation that will implement Governor Schwarzenegger's
Low Carbon Fuel Standard....” The phrase “adopted a
regulation” describes what happened in the past and the
phrase “will implement Governor Schwarzenegger's Low
Carbon Fuel Standard” (italics added) describes ARB's
view of what will happen in the future. This unqualified
public statement about the future “increased the political
stakes” (Save Tara, supra, 45 Cal.4th at p. 135, 84 Cal.Rptr.3d
614, 194 P.3d 344) and left little doubt that ARB was
committed to implementing the LCFS regulations as a result
of the action taken by the Board on April 23, 2009.

Next, we examine the terms of the resolutions passed by
the Board on April 23, 2009, “to determine whether, as a
practical matter, the agency has committed itself to the project
as a whole or to any particular features, so as to effectively
preclude any alternatives or mitigation measures... .” ( **98
Save Tara, supra, 45 Cal.4th at p. 139, 84 Cal.Rptr.3d 614,
194 P.3d 344.)

Plaintiffs argue that the terms of Resolution 09-31 committed
ARB to particular features of the LCFS regulations because,
among other things, the *725  Executive Officer was not
authorized to decline to implement the regulation—that is,
he could not choose “the alternative of not going forward
with the project.” (Save Tara, supra, 45 Cal.4th at p. 139, 84
Cal.Rptr.3d 614, 194 P.3d 344.)

Plaintiffs' argument accurately characterizes the authority
of the Executive Officer. In Resolution 09-31, the Board
required the Executive Officer “either [ (a) ] to adopt the
regulations as made available with any appropriate additional
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nonsubstantial modifications, [ (b) ] to make additional
modifications available for public comment for an additional
period of at least 15 days, or [ (c) ] to present the regulations
to the Board for further consideration if he determines that
this is warranted.” Under this grant of authority, the Executive
Officer could not scrap the LCFS regulations and begin
anew based on information learned during his environmental
review. The most he could do was decline to adopt the
regulations and refer them back to the Board, an option that
was not practical in view of the January 1, 2010, deadline
set for discrete early action regulations by Health and Safety
Code section 38560.5, subdivision (b).

The Board also gave the Executive Officer the authority to
“add new or customized fuel pathways and carbon intensity
values to the Carbon Intensity Lookup Table in section 95486,
[and] revise any existing fuel pathway or carbon intensity
value (except values based on land use or other indirect effects
that are specified in the Carbon Intensity Lookup Table in
section 95486 as adopted in this rulemaking)... .” (Italics
added.) Plaintiffs argue the stated exception prohibited the
Executive Officer from modifying the 30 gCO2E/MJ added
to the carbon intensity value of ethanol produced from corn
to account for indirect effects from land use changes and,
thus, demonstrates that the Board was committed to particular
features of the LCFS regulation as approved at the April
23, 2009, public hearing. We agree. The Board's resolution
effectively precluded the Executive Officer from adopting
alternatives to the carbon intensity values based on land use

or other indirect effects.31

Based on the foregoing and the absence of any analysis of
Guidelines section 15352 and Save Tara in the appellate
briefing submitted on behalf of ARB, we conclude that ARB
committed itself to a definite course of action regarding the
LCFS regulations when it passed Resolution 09-31 and issued
the related press release on April 23, 2009. Therefore, we
conclude April 23, 2009, is the date of ARB's “approval”
of the LCFS regulations for purposes of Guidelines section
15352 and CEQA.

*726  Lastly, we discuss ARB's argument that because
plaintiffs are “mistaken about when the LCFS regulations
became final, their argument fails.” This argument assumes
that the critical date is when the regulations became final.
This assumption is wrong and cannot be squared with the
statements about finality made by the Supreme Court in Save
Tara, supra, 45 Cal.4th 116, 84 Cal.Rptr.3d 614, 194 P.3d 344.

In Save Tara, the city's “final approval” of the project was
contingent upon subsequent CEQA compliance. (Save Tara,
supra, 45 Cal.4th at p. 128, 84 Cal.Rptr.3d 614, 194 P.3d
344.) The court addressed the finality aspect of approval by
stating: “Just as CEQA itself requires environmental review
before a project's approval, not necessarily its final approval
[citations], so the guideline defines ‘approval’ as occurring
**99  when the agency first exercises its discretion to execute

a contract or grant financial assistance, not when the last such
discretionary decision is made.” (Id. at p. 134, 84 Cal.Rptr.3d
614, 194 P.3d 344.)

Consequently, ARB's assertion that the “final LCFS
regulation as modified was not adopted until November 25,
2009, in Executive Order No. R-09-014, and March 4, 2010,
in Executive Order R-10-003” might be a proper use of the
word “final.” But, the concept of finality has little impact
on the relevant legal question concerning when “approval”
occurred. (See Guidelines, § 15352.)

E. Postapproval Environmental Review Violated CEQA
The fact that the environmental review under ARB's certified
regulatory program had not been completed by April 23,
2009, is not disputed by ARB. The incompleteness is
illustrated by, among other things, the following sentence in
the resolutions passed by the Board on April 23, 2009: “The
Executive Officer is the decision maker for the purposes of
title 17, California Code of Regulations, section 60007 and
responding to environmental issues raised on the proposed
regulation, and by approving this Resolution 09-31, the Board
is not prejudging any of the responses that will be made by
the Executive Officer to these environmental issues ... .” This
resolution plainly indicates that part of the environmental
review under the certified regulatory program (i.e., response
to comments) would occur after April 23, 2009.

Based on the fact that the environmental review was not
finished when ARB “approved” the project on April 23, 2009,
it follows that ARB violated CEQA's requirement that project
approval must occur after the public agency has considered
the environmental review documentation prepared to satisfy
CEQA. (See Guidelines, § 15004, subd. (a) [agency shall
consider environmental review document before granting any
approval].)

*727  III. Splitting Decisionmaking Authority

A. Contentions of the Parties
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Plaintiffs' second CEQA claim concerns who approved the
project and whether the required environmental review was
done by someone who could act as a decision maker.

Plaintiffs view CEQA as requiring the decision maker
who approves the project to be the person or entity that
has completed the environmental review process. Plaintiffs
assert that ARB violated this procedural rule of law
because the Board approved the LCFS regulations while
the responsibility of completing the environmental review
process was delegated to the Executive Officer. To support
their view of the law, plaintiffs argue that CEQA's prohibition
against improperly delegating authority is based on the
rationale that an environmental review document “cannot
serve its informational function unless it is reviewed and
considered by the governmental body which takes action
having an effect upon the environment.” (Kleist v. City of
Glendale (1976) 56 Cal.App.3d 770, 779, 128 Cal.Rptr. 781.)

ARB counters plaintiffs' position by contending it properly
conducted the environmental review and properly delegated
responsibility to the Executive Officer to finalize the LCFS
regulations and respond to significant environmental issues.
ARB supports this contention by asserting (1) the “decision-
maker” in ARB rulemakings encompasses both the Board
and the Executive Officer, (2) the Health and Safety Code
explicitly authorizes ARB's hybrid decisionmaking structure,
(3) the regulatory history of ARB's certified regulatory
**100  program confirms the Executive Officer is properly

considered a “decision maker” for ARB rulemaking, and
(4) ARB's CEQA findings and delegation to the Executive
Officer in Resolution 09-31 are consistent with CEQA and
the Health and Safety Code.

ARB's arguments regarding improper delegation of authority,
like its arguments regarding premature approval of the
project, are based on its position that the critical point in the
rulemaking process is the adoption of the final regulation.
For example, ARB argues that the Executive Officer was
the final “decision maker” and “properly executed each of
his delegated responsibilities in analyzing and approving
the responses to comments raising significant environmental
issues, and properly adopted the final regulation.” ARB
also asserts: “Viewed in the correct light, it is simply
inaccurate to argue that ARB took final action on the proposed
regulation prior to *728  considering and approving a written
response to each issue raising significant environmental

effects.” (Italics added.)32

B. Principles of Law
Plaintiffs' arguments regarding the improper delegation of
authority reference (1) the principles regarding the delegation
of authority in Guidelines section 15025, (2) the definition
of “decision-making body” contained in Guidelines section
15356, and (3) case law that discusses the delegation of
authority.

1. Regulatory Provisions

Subdivision (a) of Guidelines section 15025 states that a
“public agency may assign specific functions to its staff
to assist in administering CEQA.” A nonexclusive list of
those delegable functions includes “[p]reparing a negative
declaration or EIR,” “[p]reparing responses to comments on
environmental documents,” and filing notices. (Guidelines, §

15025, subd. (a)(3), (5) & (6).)33

Conversely, subdivision (b) of Guidelines 15025 states that
“[t]he decisionmaking body of a public agency shall not
delegate the following functions: [¶] (1) Reviewing and
considering a final EIR or approving a negative declaration
prior to approving a project. [¶] (2) The making of findings
required by Sections 15091 and 15093.” (Italics added.)
Although this subdivision does not refer to documents that
may be used in place of an EIR, plaintiffs contend that the
prohibition against delegation also applies to documents that
are the functional equivalent of an EIR and, therefore, applies
in this case.

The term “decision-making body” is defined by Guidelines
section 15356 as “any person or group of people within a
public agency permitted by law to approve or disapprove the
project at issue.”

2. Case Law Regarding Delegation of Authority

In Kleist v. City of Glendale, supra, 56 Cal.App.3d 770,
128 Cal.Rptr. 781, a property owner filed a petition for writ
of mandate alleging the city council violated CEQA when
it rezoned certain property at the request of a developer.
The trial court granted the petition and the appellate court
affirmed. ( *729  Kleist v. City of Glendale, supra, at p. 779,
128 Cal.Rptr. 781.) One of the issues addressed on appeal
was whether the city council could delegate **101  review,
consideration and certification of an EIR to a special board

https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=1976102176&pubNum=0000226&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&fi=co_pp_sp_226_779&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search)#co_pp_sp_226_779 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=1976102176&pubNum=0000226&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&fi=co_pp_sp_226_779&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search)#co_pp_sp_226_779 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=14CAADCS15025&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=14CAADCS15356&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=14CAADCS15356&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=14CAADCS15025&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=14CAADCS15025&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=14CAADCS15025&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=14CAADCS15025&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=14CAADCS15091&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000937&cite=14CAADCS15356&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=1976102176&pubNum=0000227&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=1976102176&pubNum=0000227&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=1976102176&pubNum=0000226&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&fi=co_pp_sp_226_779&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search)#co_pp_sp_226_779 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=1976102176&pubNum=0000226&originatingDoc=Ifefd6e72eded11e2a98ec867961a22de&refType=RP&fi=co_pp_sp_226_779&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.c8a2e35d1cd64390b031f3ba2e38b3a6*oc.Search)#co_pp_sp_226_779 


POET, LLC v. State Air Resources Bd., 217 Cal.App.4th 1214 (2013)
218 Cal.App.4th 681, 160 Cal.Rptr.3d 69, 13 Cal. Daily Op. Serv. 7480...

 © 2024 Thomson Reuters. No claim to original U.S. Government Works. 24

created by city ordinance, prior to approval of the project
by the city council. The appellate court concluded that the
city council itself was required to review and consider the
EIR, stating: “Delegation is inconsistent with the purpose
of the review and consideration function since it insulates
the members of the council from public awareness and
possible reaction to the individual members' environmental
and economic values. Delegation is inconsistent with the
purposes of the EIR itself.... The EIR cannot serve its
informational function unless it is reviewed and considered
by the governmental body which takes action having an effect
upon the environment.” (Ibid.)

In Sundstrom v. County of Mendocino (1988) 202 Cal.App.3d
296, 248 Cal.Rptr. 352 (Sundstrom ), an owner of property
located near a proposed private sewage treatment plant filed a
petition for a writ of mandate that challenged the county board
of supervisor's issuance of a use permit for the construction
of the plant. The use permit included a condition that required
the applicant to submit a hydrological study, which would
be subject to review and approval by the county planning
commission. (Id. at p. 306, 248 Cal.Rptr. 352.) The use permit
also required that any mitigation measures recommended by
the hydrological study be incorporated into the project's plans.
(Ibid.)

The neighboring landowner in Sundstrom asserted various
procedural and substantive violations of CEQA tainted the
county's adoption of a negative declaration for the project.
(Sundstrom, supra, 202 Cal.App.3d at p. 304, 248 Cal.Rptr.
352.) The trial court denied the property owner's petition. (Id.
at p. 301, 248 Cal.Rptr. 352.) The appellate court reversed
and directed the trial court to issue the requested writ of
mandate. (Id. at p. 314, 248 Cal.Rptr. 352.) Among other
things, the appellate court concluded that the conditions
contained in the use permit “improperly delegate[d] the
County's legal responsibility to assess environmental impact
by directing the applicant himself to conduct the hydrological
studies subject to the approval of the planning commission
staff.” (Id. at p. 307, 248 Cal.Rptr. 352.) The county's board of
supervisors could not delegate its responsibility to assess the
project's environmental impacts to the staff of the planning
commission. (Ibid.)

Plaintiffs also cited El Morro Community Assn. v. California
Dept. of Parks & Recreation (2004) 122 Cal.App.4th 1341,
19 Cal.Rptr.3d 445 as an example where the action necessary
for CEQA compliance was taken by a proper decision maker.
In that case, California's Department of Parks and Recreation

(Department) proposed a project that involved the conversion
of a mobile home park to a public campground and other
facilities. (El Morro, supra, at p. 1346, 19 Cal.Rptr.3d 445.) A
homeowners group asserted that the Department had failed to
proceed in the manner required by law because the EIR was
not *730  certified by the “decision maker” and, instead, was
certified by a deputy director. (Id. at p. 1349, 19 Cal.Rptr.3d
445.) The appellate court concluded the Department had
proceeded as required by law because the deputy director was
the person authorized by the Department to certify the EIR
and approve the project and, therefore, the deputy director
was the “ ‘decision-making body’ ” under the definition
contained in Guidelines section 15356. (122 Cal.App.4th at
pp. 1349–1350.)

Based on the foregoing cases and Guidelines sections
15025 and 15356, plaintiffs assert that the Executive Officer
should not have been given the responsibility to finalize the
environmental assessment because **102  he did not have
the authority to approve or disapprove the project—he was
not the decision maker.

C. Analysis
Earlier, we concluded that the Board gave its “approval” to
the LCFS regulations before the Executive Officer completed
the environmental review of the project and, as a result,
violated CEQA. Our conclusion that the Board “approved”
the project on April 23, 2009, necessarily requires us to
reject ARB's position that the Executive Officer properly
adopted the final regulation. The Executive Officer's adoption
of the final regulation was improper because it violated the
timing requirement of CEQA that “approval” occur after
consideration of the environmental review documents. This
flaw in the timing of the project's approval has tainted the
procedures used by ARB and prevents us from analyzing, in
isolation, the claim that the Executive Officer was not a proper
decision maker.

[10] The application of the concept of “approval” and
our earlier conclusion that the “approval” came at an
improper time leads us to the further conclusion that the
Executive Officer, in the circumstances presented, cannot
qualify as the “[d]ecision-making body” under the definition

contained in Guidelines section 15356.34 The term “decision-
making body” means “any person ... within a public agency
permitted by law to approve or disapprove the project at
issue.” (Guidelines, § 15356.) When the Board approved the
project at the April 23, 2009, public hearing, it acted as the
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“decision-making body.” Subsequent action by the Executive
Officer could not have been taken in the capacity of “decision-
making body” because that role had been filled already by the
Board. In short, once the Board approved the project, it makes
no sense to say the Executive Officer was the person permitted
by law to “approve” the project for purposes of CEQA.

*731  [11] Based on our reading of the case law, the
principle that prohibits the delegation of authority to a
person or entity that is not a decisionmaking body includes
a corollary proposition that CEQA is violated when the
authority to approve or disapprove the project is separated
from the responsibility to complete the environmental review.
(Sundstrom, supra, 202 Cal.App.3d at p. 307, 248 Cal.Rptr.
352; Kleist v. City of Glendale, supra, 56 Cal.App.3d at
pp. 778–779, 128 Cal.Rptr. 781.) This conclusion is based
on a fundamental policy of CEQA. For an environmental
review document to serve CEQA's basic purpose of informing

governmental decision makers about environmental issues,35

that document must be reviewed and considered by the
same person or group of persons who make the decision to
approve or disapprove the project at issue. In other words,
the separation of the approval function from the review and
consideration of the environmental assessment is inconsistent
with the purpose served by an environmental assessment as
it insulates the person or group approving the project “from
public awareness and the possible reaction to the individual
members' environmental and economic values.” (Kleist v. City
of Glendale, supra, at p. 779, 128 Cal.Rptr. 781.) This purpose
of CEQA and the underlying policy applies with **103
equal force whether the environmental review document is an
EIR or documentation prepared under a certified regulatory
program. (See §§ 21002, 21080.5; Guidelines, § 15250.)

Under the facts of this case, it is clear that ARB violated a
fundamental policy of CEQA when it gave the responsibility
for completing the environmental review process to the
Executive Officer because he did not have the authority to
approve or disapprove the project. In particular, the Executive
Officer had no authority to alter the way the Board resolved
the controversy regarding the carbon intensity values added
to certain fuel pathways to account for indirect effects caused
by land use changes.

IV. Deferred Formulation of Mitigation Measures For
Nitrogen Oxide
Plaintiffs' third CEQA claim asserts that ARB impermissibly
deferred its analysis and mitigation of potential increases in

NOx emissions resulting from the increased use of biodiesel
fuel that will be caused by the LCFS regulations.

A. Facts
One of ARB's methods for reducing the carbon content of
transportation fuels used in California is to promote the
use of biodiesel, either as a substitute for, or blended with,
petroleum-based diesel fuel. In 2008, approximately 4.2
billion gallons of diesel fuel were consumed in California,
while *732  the state's total commercial biodiesel production
capacity was approximately 35 million gallons per year.

Biodiesel and renewable diesel were among the fuels and
conversion technologies discussed in the ISOR as being

currently available for commercial use.36 Biodiesel can be
made from almost any plant oil or animal fat. The “bio” prefix
is used to distinguish biodiesel from traditional petroleum-
based diesel fuel.

The process for making biodiesel uses a catalyst and alcohol

to convert oils and fats into biodiesel.37 In the United States,
the plant feedstock (i.e., the vegetable oil) used for making
biodiesel includes soybean, peanut, canola, cottonseed and
corn oil. About 90 percent of United States biodiesel is
made from soybeans. The animal fats used to make biodiesel
include used restaurant grease (yellow grease) and tallow.

The ISOR includes a chapter that addresses the environmental
benefits and impacts associated with the LCFS regulation.
The section on air quality impacts discusses motor vehicle
emissions and includes three paragraphs about biodiesel

and renewable diesel.38 The first of these paragraphs is
important to this appeal because it is at the center of the
controversy regarding the deferral of analysis and mitigation.
That paragraph states:

“The main factors that will affect changes in emission
rates from biodiesel **104  as compared to diesel are
feedstock composition, changes in engine technologies,
and regulatory action. Biodiesel feedstocks can have a
significant effect on emissions of ROG, PM, and NOx.
NOx is of particular interest because biodiesel has been
reported to increase NOx emissions. ARB staff has
assumed that there will be no increase in the emissions
of NOx. This is because staff is currently conducting an
extensive test program for biodiesel and renewable diesel
and will follow that effort with a rulemaking to establish
specifications to ensure there is no increase in NOx.”
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More details about the emission from vehicles using biodiesel
and renewable diesel are set forth in appendix F7 of
the ISOR, which is titled “Motor Vehicle Emissions—
Biodiesel vs. Diesel.” Appendix F7 states that under the
*733  LCFS regulations, “15% of petroleum diesel will be

displaced by renewable alternative diesel fuels (biodiesel

5% and renewable diesel 10%).”39 The appendix notes
that this substitution away from petroleum-based diesel
has the potential to change emission rates and estimates
those changes. In particular, Table F7-1 uses three different
scenarios and sets forth the emissions changes for ROG, NOx
and PM expected by 2020. The three scenarios account for
uncertainty in available data and “are presented to cover the
range of possible emission changes that can be expected from
the 2020 fleet.” The first scenario shows no change for the
three types of emissions. The second and third scenarios show
decreases in ROG and PM, but an increase in NOx.

The statements in the ISOR about additional rulemaking
to establish specifications for biodiesel were confirmed in
Resolution 09-31, which directed the Executive Officer to
work with various stakeholders “to complete the ongoing
multimedia evaluation for biodiesel and renewable diesel; and
propose, as appropriate, motor-vehicle fuel specifications for
biodiesel and renewable diesel by December 2009.”

Despite the unresolved issue regarding NOx emissions from
biodiesel, the proposed LCFS regulations included two
pathways for biodiesel in the carbon intensity lookup table
for diesel and fuels that substitute for diesel. The pathways
addressed two methods of converting used cooking oil to
biodiesel.

In addition, the FSOR released in December 2009 stated that
it was ARB's “intent that, by the end of the rulemaking, Table
7 in section 95486(b) will include specified carbon intensity
values and supporting documentation for two additional
fuel pathways”—namely, biodiesel converted from Midwest
soybeans and renewable diesel converted from Midwest
soybeans. The two additional pathways were to be discussed
in a separate FSOR.

The FSOR also included a response to a comment that
challenged ARB's assumption that increased biodiesel usage
would not increase NOx emissions. That response provided
in full:

“We acknowledge the reviewer's comment that NOx is
generally higher with biodiesel and biodiesel blends than
diesel. Also, the NOx difference typically increases as the
blend level increases, with pure biodiesel (B100) generally
having highest NOx difference. Although NOx is caused
by thermal formation, a number of studies show that fuel
specifications can affect NOx emissions. The reviewer
notes that fuel specifications **105  alone cannot make
*734  biodiesel NOx neutral, and this may be the case for

higher blends or B100. However, staff believes that lower
blends of biodiesel can be mitigated by adjustments to fuel
specifications. Therefore, staff believes that controlling
fuel specifications can, to some extent, mitigate increases in
NOx associated with biodiesel fuels, at least at lower blend
levels. Also, the use of additives and lower NOx biodiesel
may extend the blend level so that NOx can be mitigated.

“Other potential strategies may include blending biodiesel
feedstocks with other low NOx feedstocks, such as
renewable diesel or gas-to-liquids diesel substitutes,
to counteract the NOx increase due to biodiesel.
The preliminary results from ARB's ongoing biodiesel
emissions study suggest that NOx emissions may be
mitigated for biodiesel blends (up to B20) that are made
from soy, which is a feedstock that has been shown to be
on the high end for NOx emissions.”

The FSOR also included a comment from the American
Trucking Association stating it was uncertain how ARB
would ensure that that biodiesel use did not increase NOx
emission and expressing the concern that fuel additives to
reduce such emissions might increase fuel costs and adversely
impact engine durability or the long term efficacy of emission
control equipment. ARB responded that it would “ensure
that biodiesel fuel use does not increase NOx emissions
significantly by promulgating a new motor vehicle fuel
specification for biodiesel,” the adoption of which was “now
tentatively scheduled for 2010.”

This schedule, like the December 2009 date set in Resolution
09-31, was not achieved. The final report generated by
ARB's biodiesel emissions study was not issued until October
2011. The report noted that a number of factors affected
NOx emissions, such as the feedstock used to produce the
biodiesel, percentage of biodiesel in the fuel blend, engine
type, and engine operating conditions including load. The
report stated that “further research is needed to understand the
impacts biodiesel would have in California with widespread
use.”
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As of June 2013, it does not appear that ARB has adopted any
regulations containing fuel specifications for biodiesel.

B. Legal Principles

1. General Rules Regarding Mitigation Measures

A state agency considering proposed action under a
certified regulatory program must not approve or adopt the
activity “if there are feasible *735  alternatives or feasible
mitigation measures available that would substantially lessen
a significant adverse effect that the activity may have on the
environment.” (§ 21080.5, subd. (d)(2)(A).) As to the written
documentation prepared under a certified regulatory program,
it must include a description of “mitigation measures to
minimize any significant adverse effect on the environment
of the activity.” (§ 21080.5, subd. (d)(3)(A).) This obligation
to describe mitigation measures is one of the procedural
requirements of CEQA “intended to assist public agencies
in systematically identifying both the significant effects of
proposed projects and the feasible alternatives or feasible
mitigation measures which will avoid or substantially lessen
such significant effects.” (§ 21002.)

The foregoing statutory provisions (and the parallel
requirements for EIR's) are the basis for the general rule that
it is inappropriate to postpone the formulation of mitigation
measures. (1 Kostka & Zischke, supra, § 14.12, pp. 697–698
(rev. 3/13).) **106  This general rule against deferral also is
set forth in the regulation that governs the contents of EIR's:
“Formulation of mitigation measures should not be deferred
until some future time.” (Guidelines, § 15126.4, subd. (a)(1)
(B).)

2. Exception Allowing Deferred Formulation of Mitigation
Measures

However, this general rule against deferring the formulation
of mitigation measure is not absolute. Courts have recognized
that “there are circumstances in which some aspects of
mitigation may appropriately be deferred.” (San Joaquin
Raptor Rescue Center v. County of Merced (2007) 149
Cal.App.4th 645, 670, 57 Cal.Rptr.3d 663; 1 Kostka &
Zischke, supra, § 14.12, p. 697–698 (rev. 3/13).) The
regulation governing the contents of EIR's also acknowledges
the existence of the exception: “However, measures may

specify performance standards which would mitigate the
significant effect of the project and which may be
accomplished in more than one specified way.” (Guidelines,
§ 15126.4, subd. (a)(1)(B).)

There is not a single, all-encompassing statement of the judge-
made exception to the general rule prohibiting the deferral of
the formulation of mitigation measures. Although the parties
have agreed that such an exception exists, they have not
described that exception in the same language. Consequently,
we will review the way the exception has been expressed in

various cases.40

*736  In Sacramento Old City Assn. v. City Council (1991)
229 Cal.App.3d 1011, 280 Cal.Rptr. 478 (SOCA ), the city
council decided to expand the downtown convention center

and construct an office tower.41 (Id. at p. 1015, 280 Cal.Rptr.
478.) An association challenged the project's EIR on the
ground that it failed to describe and examine “true” mitigation
measures for the project's parking impacts. (Id. at p. 1026, 280
Cal.Rptr. 478.) The association argued that the EIR lacked
specific mitigation measures and instead offered a list of
seven general measures that might be included in the city's
unformulated transportation management plan. The majority
of the court quoted a CEQA commentator for the following
principle:

“ ‘[F]or kinds of impacts for which mitigation is known
to be feasible, but where practical considerations prohibit
devising such measures early in the planning process (e.g.,
at the general plan amendment or rezone stage), the agency
can commit itself to eventually devising measures that
will satisfy specific performance criteria articulated at the
time of project approval. Where future action to carry a
project forward is contingent on devising means to satisfy
such criteria, the agency should be able to rely on its
commitment as evidence that significant impacts will in
fact be mitigated. [Citations.]’ ” (SOCA, supra, at pp.
1028–1029, 280 Cal.Rptr. 478.)

Under this statement of the exception, it appears that the
formulation of mitigation measures is properly deferred when
three elements are satisfied. First, practical considerations
prevented the formulation **107  of mitigations measures at
the usual time in the planning process. Second, the agency
committed itself to formulating the mitigation measures in
the future. Third, the agency adopted specific performance
criteria that the mitigation measures were required to satisfy.
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In Endangered Habitats League, Inc. v. County of Orange
(2005) 131 Cal.App.4th 777, 32 Cal.Rptr.3d 177 (Endangered
Habitats ), the Fourth Appellate District addressed the
deferred formulation of mitigation measures using the
following language:

“ ‘Deferral of the specifics of mitigation is permissible
where the local entity commits itself to mitigation and
lists the alternatives to be considered, analyzed and
possibly incorporated in the mitigation plan. [Citation.]
On the other hand, an agency goes too far when
it simply requires a project applicant to obtain a ...
report and then comply with any recommendations that
may be made in the report. [Citation.]’ [Citation.] If
mitigation is feasible but impractical at the time of a
general plan or zoning amendment, it is sufficient to
articulate specific performance criteria and make further
approvals contingent on finding a way to meet them.
[Citation.]” (Endangered Habitats, supra, 131 Cal.App.4th

at p. 793, 32 Cal.Rptr.3d 177.)42

*737  This version of the exception to the general rule
prohibiting the deferral of the formulation of mitigation
measures adds an element not mentioned in the material
quoted by the majority in SOCA—namely, the requirement for
a list of the mitigation measures to be considered, analyzed
and possibly incorporated in the mitigation plan.

In California Native Plant Society v. City of Rancho Cordova
(2009) 172 Cal.App.4th 603, 91 Cal.Rptr.3d 571 (CNPS ),
the Third Appellate District's discussion of the case law
concerning the deferred formulation of mitigation measures
included the following statement:

“...SOCA stands for the proposition that when a public
agency has evaluated the potentially significant impacts of
a project and has indentified measures that will mitigate
those impacts, the agency does not have to commit to
any particular mitigation measure in the EIR, as long as
it commits to mitigating the significant impacts of the
project. Moreover, under SOCA, the details of exactly how
mitigation will be achieved under the identified measures
can be deferred pending completion of a future study.” (Id.
at p. 621, 91 Cal.Rptr.3d 571.)

Later, in less expansive language, the court set forth the
principle that “[i]f the agency has identified one or more
mitigation measures and has committed to mitigating the
impact those measures address, then the principles forbidding
deferral of mitigation are not implicated.” (CNPS, supra, 172

Cal.App.4th at p. 623, 91 Cal.Rptr.3d 571, italics added.) We
note that these quotes from CNPS do not mention specific
performance criteria like the earlier-quoted language from
SOCA and Endangered Habitats.

**108  In Communities for a Better Environment v. City
of Richmond (2010) 184 Cal.App.4th 70, 108 Cal.Rptr.3d
478 (CBE ), the First Appellate District set forth another
description of the exception permitting deferral. After
discussing SOCA and CNPS, the court stated that those
cases “permitted the lead agency to defer the formulation of
mitigation measures after the lead agency (1) undertook a
complete analysis of the significance of the environmental
impact, (2) proposed potential mitigation measures early in
the planning process, and (3) articulated specific performance
criteria that would ensure that adequate mitigation measures
were eventually implemented.” (CBE, supra, at p. 95, 108
Cal.Rptr.3d 478.)

[12]  [13] The foregoing cases demonstrate that the
exception allowing the deferral of the formulation of
mitigation measures has been expressed in a variety *738
of ways. From these cases, we glean two principles that are
important to this case. First, the deferral of the formulation of
mitigation measures requires the agency to commit itself to
specific performance criteria for evaluating the efficacy of the
measures implemented. Second, the “activity” constituting
the CEQA project may not be undertaken without mitigation
measures being in place “to minimize any significant adverse
effect on the environment of the activity.” (§ 21080.5, subd.
(d)(3)(A).) In other words, the deferral relates only to the
formulation of mitigation measures, not the mitigation itself.
Once the project reaches the point where activity will have a
significant adverse effect on the environment, the mitigation
measures must be in place.

3. Specific Performance Standards

ARB's version of the exception is based primarily on the
following quote: “ ‘Deferral of the specifics of mitigation
is permissible where the local entity commits itself to
mitigation and lists the alternatives to be considered,
analyzed and possibly incorporated in the mitigation plan.’ ...
[Citation.]” (Endangered Habitats, supra, 131 Cal.App.4th at
p. 793, 32 Cal.Rptr.3d 177; see CNPS, supra, 172 Cal.App.4th
at p. 621, 91 Cal.Rptr.3d 571.)
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ARB's version of the exception does not reference “specific
performance criteria” or the future action being “contingent”
upon the satisfaction of such criteria. (See SOCA, supra,
229 Cal.App.3d at 1029, 280 Cal.Rptr. 478; 1 Kostka &
Zischke, supra, § 14.12, pp. 698–699 (rev. 3/13) [deferral
may be particularly appropriate when performance criteria
are identified and further approvals are made contingent on
finding a way to meet those criteria].)

We disagree with ARB's view of the law concerning the
deferred formulation of mitigation measures because, among
other things, we already have adopted the position “that
CEQA permits a lead agency to defer specifically detailing
mitigation measures as long as the lead agency commits
itself to mitigation and to specific performance standards
... .” (Gray, supra, 167 Cal.App.4th at p. 1119, 85 Cal.Rptr.3d
50, italics added; see San Joaquin Raptor Rescue Center
v. County of Merced, supra, 149 Cal.App.4th at p. 671, 57
Cal.Rptr.3d 663 [mitigation measure required preparation
of land management plan for burrowing owl preserve; EIR
improperly deferred formulation of this mitigation measure
because it set forth no criteria or standards of performance];
Endangered Habitats, supra, 131 Cal.App.4th at p. 794,
32 Cal.Rptr.3d 177 [proposal for noise mitigation rejected
because it allowed the approval of grading and building
permits “without setting any standards”].)

*739  ARB has presented no rationale for deviating from
this precedent and, therefore, we will follow our earlier
decisions and **109  require an agency to commit to specific

performance standards.43

[14] Because of ARB's view of the law, it has not
explicitly addressed the issue whether it committed to specific
performance criteria when it deferred formulating mitigation
measures for the potential increase in NOx emissions from
biodiesel. Nonetheless, the ISOR addressed NOx emissions
from biodiesel by stating that ARB's staff would conduct
an extensive testing program for biodiesel and “will follow
that effort with a rulemaking to establish specifications to
ensure there is no increase in NOx.” Thus, we will consider
whether the statement that ARB's future rules will “establish
specifications to ensure there is no increase in NOx” has
articulated specific performance criteria as required by SOCA
and subsequent cases, such as this court's decision in Gray.
We conclude that “no increase in NOx” is not a specific
performance criterion.

In CBE, supra, 184 Cal.App.4th 70, 108 Cal.Rptr.3d 478,
another case involving greenhouse gas emissions, Chevron
proposed to replace and upgrade certain manufacturing
facilities at its oil refinery in Richmond. The city council
approved the necessary permits and certified the EIR. (Id. at
p. 75, 108 Cal.Rptr.3d 478.) Late in the environmental review
process—that is, in an addendum circulated four months after
issuance of the final EIR—the city belatedly found that the
project's greenhouse gas emissions would be a significant
impact. (Id. at pp. 90–91, 108 Cal.Rptr.3d 478.) The amended
EIR addressed this impact by putting forth “some proposed
mitigation measures to ensure that the Project's operation
‘shall result in no net increase in GHG emissions over the
Proposed Project baseline.’ ” (Id. at p. 91, 108 Cal.Rptr.3d
478.) The amended EIR plan gave Chevron one year to submit
to the city, for approval by the city council, “ ‘a plan for
achieving complete reduction of GHG emissions up to the
maximum estimated ... Project GHG emissions increase over
the baseline (898,000 metric tons per year ...).’ ” (Ibid.) The
First Appellate District concluded the mitigation plan for
greenhouse gases violated CEQA because the city “delayed
making a significance finding until late in the CEQA process,
divulged little or no information about how it quantified the
Project's greenhouse gas emissions, offered no assurance that
the plan for how the Project's greenhouse gas emissions would
be mitigated to a net-zero standard was both feasible and
efficacious, and created no objective criteria for measuring
success.” (CBE, supra, at p. 95, 108 Cal.Rptr.3d 478, italics
added; *740  see Preserve Wild Santeev. City of Santee
(2012) 210 Cal.App.4th 260, 148 Cal.Rptr.3d 310, [EIR's plan
for active habitat management of open space preserve did
not specify any performance standards]; Gray, supra, 167
Cal.App.4th at p. 1119, 85 Cal.Rptr.3d 50 [CEQA violated
because county committed itself to a specific mitigation goal,
not a specific performance standard].)

We conclude that ARB's statement that its future rulemaking
will “establish specifications to ensure there is no increase in
NOx” suffers from the same defect as the net-zero standard
for greenhouse gas **110  emissions adopted in CBE —it
established no objective performance criteria for measuring
whether the stated goal will be achieved. As a result, we
and members of the public have not been informed how
ARB will determine that the requirements it adopts in a fuel
specifications regulation will ensure that use of the biodiesel
does not increase NOx emissions. To illustrate this point, it is
unclear what tests will be performed and what measurements
will be taken to determine that biodiesel use is not increasing
NOx emissions.
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In summary, ARB's statement that its rulemaking would
“ensure that there is no increase in NOx” is similar to
the “generalized goal of no net increase in greenhouse gas
emissions” that was deemed deficient in CBE, supra, 184
Cal.App.4th at page 93, 108 Cal.Rptr.3d 478. Thus, ARB
violated CEQA by improperly deferring the formulation of
mitigation measures for the increase in NOx emissions that
might result from the increase use of biodiesel fuel caused by
the LCFS regulations.

4. Delayed Mitigation

Here, ARB has gone forward with the project's activity—
that is, ARB has implemented the LCFS regulations—without
putting in place any mitigation measures for the potential
increase in NOx emissions resulting from the use of biodiesel.
This absence of mitigation measures for project activity
constitutes a violation of CEQA. Only the formulation of
mitigation measures may be deferred, mitigation itself cannot
be deferred past the start of the project activity that causes the
adverse environmental impact.

C. Corrective Action on Remand
On remand, ARB may not simply assume that the LCFS
regulations will not have a significant adverse impact on the
environment. ARB must make a finding of fact, supported by
substantial evidence, on the question whether the project will
have a significant adverse effect on the environment as a result
of the potential increase in NOx emissions.

If ARB finds that the LCFS regulations will adversely
impact the environment by increasing NOx emissions, then
ARB must adopt mitigation measures that minimize the
adverse impact. (See § 21080.5, subd. (d)(3)(A).) *741
Because the LCFS regulations have been in effect, it is no
longer appropriate to defer the implementation of mitigation
measures.

Alternatively, if ARB finds that the LCFS regulations will
not adversely impact the environment by increasing NOx
emissions, then no mitigation measures are required by
CEQA. We recognize that the parties disagree on how
the potential adverse impacts of NOx emissions should
be analyzed, but are not able resolve those disagreements
because they involve questions of fact that must be addressed
in the first instance by ARB. For example, we cannot define

the appropriate geographical area or areas for analyzing the
NOx emissions. Also, we cannot determine whether the NOx
emissions analysis should be done from the perspective that
analyzes the project as a whole, each substitute fuel separate,
or some other basis.

V. ADMINISTRATIVE PROCEDURES ACT
CHALLENGE
Under the APA, a public agency is required to maintain a
rulemaking file and make that file available to the public
during the comment period for the proposed regulation.

(Gov.Code, § 11347.3.)44 Plaintiffs claim ARB violated the
APA by **111  omitting from the rulemaking file four e-
mails from consultants hired by ARB. The consultants were
Dr. Thomas W. Hertel of Purdue University and Richard
Plevin of the University of California at Berkeley. Hertel's
e-mails have particular significance because he created the

GTAP model45 and, in April 2009, was the head of the
organization that maintained it.

Generally, the GTAP model is used to estimate the impacts
resulting from changes in policy. Here, the GTAP model was
adapted to estimate the land use changes likely to result from
the proposed LCFS regulations and to estimate how those
changes would impact greenhouse gas emissions. Ultimately,
ARB relied on the model's estimates of indirect land use
effects to add 30 gCO2E/MJ to the carbon intensity value of
ethanol produced from corn. The application of the GTAP
model and the calculation of indirect impacts from land use
changes is a controversial subject.

The four e-mails are relevant to the interests of POET and
other ethanol producers because they relate to the carbon
intensity value assigned to *742  ethanol to account for
the indirect effects of land use changes resulting from the
increased demand for ethanol caused by the LCFS regulation.
The logic of the connection between the e-mails and the
carbon intensity value assigned to ethanol is based on the
following steps: (1) The LCFS regulations will increase the
demand for crops used to produce ethanol. (2) The increased
demand, and related price increases, will cause farmers to
convert land from existing uses to produce either crops used
to produce ethanol or food to replace the crops use to produce
ethanol. (3) The changes in land use will release carbon
into the atmosphere and/or lower the rate at which carbon
is removed from the atmosphere. For example, a growing
forest removes more carbon than a corn field. (4) These
changes in carbon emissions and storage are indirect effects
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of using ethanol to satisfy the requirements of the LCFS
regulations and, therefore, should be reflected in the carbon
intensity values assigned to ethanol. (5) ARB used the GTAP
to estimate the land use changes and the carbon intensity value
that should be assigned to ethanol to account for the impact of
the land use changes. (6) The e-mails concern the operation
of the GTAP model and the data fed into that model and,
therefore, are relevant to the carbon intensity value assigned
to ethanol.

The basic criticisms of increasing ethanol's carbon intensity
value based on land use changes are that (1) other fuels are not
required to account for their indirect greenhouse gas impacts,
which gives those other fuels an inappropriate advantage over
ethanol, and (2) the indirect effects are too difficult to quantify
at the present because of incomplete data and assumptions
made in modeling the effects.

The other side of the argument asserts that, although
uncertainty exists, a start must be made somewhere. For
example, a comment letter dated April 21, 2009, from the
“Union of Concerned Scientists” took the position that the
LCFS regulations should use carbon intensity values **112
that include indirect emissions from land use changes. That
letter asserted:

“There are uncertainties inherent in estimating the
magnitude of indirect land use emissions from biofuels,
but assigning a value of zero is clearly not supported by
the science. The data on land use change indicate that the
emissions related to biofuels are significant and can be
quite large. Grappling with the technical uncertainty and
developing a regulation based on the best available science
is preferable to ignoring a major source of emissions. Over
time, greater accuracy and detail in a more refined analysis
can be reflected in future LCFS rulemakings.”

The e-mails from Hertel and Plevin tie into these arguments
because they address topics such as databases, assumptions
used and results produced by the GTAP model.

*743  A. Summary of Legal Issues and Conclusions
Plaintiffs contend that ARB violated the rulemaking
procedures of the APA specifying the contents of the
rulemaking file by omitting the consultant e-mails from
that file, thereby thwarting the public's right to information.
Plaintiffs further contend that ARB's decision to keep these
documents confidential until after the regulation was finalized
constitutes a substantial failure to comply with the APA and,

thus, justifies invalidating the regulation. ARB disagrees with
these contentions.

We hold that ARB violated its disclosure obligations under
the rulemaking procedures of the APA. Our holding is based
on the following conclusions:

(1) The statutory interpretation of the APA advocated by ARB
in this litigation is entitled to no deference from the courts.

(2) The interpretation of the provisions of the APA presents
this court with a question of law subject to independent
review.

(3) The e-mails contain “other factual information” and were
“submitted to the agency” as those terms are used in section
11347.3, subdivision (b)(6). Therefore, ARB violated the
statute by omitting the e-mails from the rulemaking file.

As for the appropriate remedy, we conclude that, even if the
omissions constitute “a substantial failure to comply with” the
APA as that phrase is used in subdivision (a) of section 11350,
the circumstances of this case do not favor invalidating the
LCFS regulation. Instead, pursuant to our equitable authority,
we will direct ARB to include the e-mails in the rulemaking
file, which will allow the public to comment on the e-mails
prior to ARB's reconsideration of the LCFS regulations.

B. Statutory Provisions

1. Procedures for Rulemaking

Chapter 3.5, article 5 of the APA governs the adoption
and amendment of regulations by state agencies, a process
commonly known as rulemaking. (Syngenta Crop Protection,
Inc. v. Helliker (2006) 138 Cal.App.4th 1135, 1175, 42
Cal.Rptr.3d 191.) That chapter establishes “basic minimum
procedural requirements” for rulemaking. (§ 11346, subd.
(a).)

[15] Pursuant to those procedural requirements, agencies
must, among other things, (1) give the public notice of the
proposed regulatory action; (2) issue a *744  complete text
of the proposed regulation with a statement of reasons for
it; (3) give interested parties an opportunity to comment on
the proposed regulation; (4) respond in writing to public
comments; and (5) maintain a file as the record for the
rulemaking proceeding. ( **113  Tidewater Marine Western,
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Inc. v. Bradshaw (1996) 14 Cal.4th 557, 568, 59 Cal.Rptr.2d

186, 927 P.2d 296 (Tidewater );46 § 11347.3, subd. (a).)

[16] One purpose of the APA's formal rulemaking
procedures is to give those persons and entities affected by a
regulation a voice in its creation. (Tidewater, supra, 14 Cal.4th
at p. 568, 59 Cal.Rptr.2d 186, 927 P.2d 296.) The benefits
of public participation in the regulatory process include
(1) the agency being informed by interested parties about
possible unintended consequences of a proposed regulation
and (2) directing the attention of agency policymakers to
the public they serve, thus providing some protection against
bureaucratic tyranny. (Id. at p. 569, 59 Cal.Rptr.2d 186,
927 P.2d 296.) Another purpose of the APA's procedural
requirements is to create an administrative record assuring
effective judicial review. (Voss v. Superior Court (1996) 46
Cal.App.4th 900, 908, 54 Cal.Rptr.2d 225.)

Compliance with the rulemaking procedures set forth
in chapter 3.5 of the APA is significant because the
“regulation ... may be declared to be invalid for a substantial
failure to comply with [chapter 3.5] ....” (§ 11350, subd. (a).)

2. Maintenance and Use of the Rulemaking File

The APA requires state agencies to maintain a record of the
rulemaking proceeding. (§ 11347.3, subd. (a).) That record
is referred to as the “rulemaking file.” Rulemaking file
requirements are outlined in section 11347.3, subdivision (b).
The rulemaking file is used by the state agency and must be
made available to others—namely, the public, the Office of

Administrative Law,47 and the courts. (§ 11347.3, subds.(c),
(d).)

*745  The public-availability requirement is in effect
throughout the rulemaking proceedings. (§ 11347.3, subds.
(a), (d).) In 2000, the APA was amended to include
the following provision: “Commencing no later than the
date that the notice of the proposed action is published
in the California Regulatory Notice Register, and during
all subsequent periods of time that the file is in the
agency's possession, the agency shall make the file available
to the public for inspection and copying during regular
business hours.” (§ 11347.3, subd. (a); see Stats.2000, ch.
1060, § 30.) “A major purpose of the rulemaking statute
is to promote meaningful public participation in agency
rulemaking—for this purpose it is **114  helpful to have
the rulemaking file available throughout the rulemaking

process.” (Administrative Rulemaking (Oct. 1999) 29 Cal.
Law Revision Com. Rep. (1999) p. 469.)

The APA also addresses the role of the rulemaking file in court
proceedings challenging the validity of the regulation. (See
§ 11350, subd. (a) [validity of regulation may be challenged
in declaratory relief action].) First, the APA requires the
agency to make the file available to any court reviewing the
regulation. (§ 11347.3, subd. (d).) Second, subdivision (d)
of section 11350 provides that in a proceeding concerning
the validity of a regulation, “a court may only consider the
following evidence: [¶] (1) The rulemaking file prepared
under Section 11347.3. [¶] ... [¶] (3) An item that is required
to be included in the rulemaking file but is not included
in the rulemaking file, for the sole purpose of proving

its omission.”48 The Law Revision Commission comment
explaining subdivision (d)(3) of section 11350 states:

“Such evidence may be necessary to prove a substantial
failure to follow required procedures. For example, an
agency's failure to include a public comment in a
rulemaking file may constitute a substantial failure to
follow required procedures. See Section 11347.3(b)(6)
(written public comments must be included in rulemaking
file). Proof of such an omission requires consideration
of the omitted item.” (Cal. Law Revision Com. com.,
32D West's Ann. Gov.Code (2005 ed.) foll. § 11350, p.
215; Administrative Rulemaking (Oct. 1999) 29 Cal. Law
Revision Com. Rep., supra, p. 552.)

Section 11350, subdivision (d)(3) establishes that the four
e-mails were relevant, admissible evidence for purposes
of proving plaintiffs' claim that ARB violated the APA's
provisions governing the contents of the rulemaking *746

file.49 The Law Revision Commission comment also
indicates that some failures to include required materials in
the rulemaking file constitute substantial failures to comply
with the APA's procedural requirements and, thus, justify
declaring the regulation invalid. (See pt. V.F, post.)

3. Mandatory Contents of the Rulemaking File

Section 11347.3, subdivision (b) uses mandatory language in
specifying the contents of the rulemaking file. Specifically,
the file “shall include”:
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“(6) All data and other factual information, any studies or
reports, and written comments submitted to the agency in
connection with the adoption ... of the regulation.

“(7) All data and other factual information, technical,
theoretical, and empirical studies or reports ... on which the
agency is relying in the adoption ... of a regulation.... [¶] ...
[¶]

“(11) Any other information, statement, report, or data
that the agency is required by law to consider or prepare
in connection with the adoption ... of a regulation.” (§
11347.3, subd. (b).)

Under these provisions, the rulemaking file must include
certain materials that were (1) submitted to the agency, (2)
relied upon by the agency, or (3) required by law to be
considered by the agency.

**115  C. Standard of Review for Rulemaking Provision
Challenges

Before deciding the proper interpretation of the mandatory
provisions of section 11347.3, subdivision (b) and how to
apply that interpretation to the facts of this case, we must
resolve a threshold dispute regarding the appropriate standard
of review.

1. Contentions of the Parties

Plaintiffs contend that a procedural error, such as the failure
to proceed in the manner required by the APA, is subject to
independent review by this court.

*747  In contrast, ARB contends that the standard of
review applicable to “a purely procedural APA claim is
not precisely clear.” ARB argues that the most appropriate
standard of review in a situation involving the construction
and application of rulemaking file section 11347.3 is the
“independent judgment/great weight standard” discussed by
Justice Mosk in his concurring opinion in Yamaha Corp. of
America v. State Bd. of Equalization (1998) 19 Cal.4th 1, 17,
78 Cal.Rptr.2d 1, 960 P.2d 1031 (Yamaha ). This label was
used to summarize the principle that construction of a statute
by officials charged with its administration is entitled to great
weight, but the final responsibility for the interpretation of the
law rests with the courts. (Ibid.) ARB asserts the independent
judgment/great weight standard applies because:

“Here, both ARB and the Office of Administrative Law, the
agency tasked with ensuring the consistency with the APA,
concluded that ARB was in compliance with the statute....
This is entitled to great weight unless clearly erroneous or
unauthorized. [Citations].”

In addition, ARB argues that a regulation certified by the
Office of Administrative Law is subject to a rebuttable
presumption that the regulation was “duly adopted” and
in compliance with all the requirements of chapter 3.5 of
the APA. (§ 11343.6, subds.(a) & (c).) Thus, in ARB's
view, plaintiffs must overcome the deference given to
interpretations of the agency and the Office of Administrative
Law, as well as the presumption of compliance.

2. General Principles

In Yamaha, the majority opinion discussed the standard of
review applicable to an agency interpretation of a statute.

“Courts must, in short, independently judge the text
of the statute, taking into account and respecting the
agency's interpretation of its meaning, of course, whether
embodied in a formal rule or less formal representation.
Where the meaning and legal effect of a statute is the
issue, an agency's interpretation is one among several
tools available to the court. Depending on the context,
it may be helpful, enlightening, even convincing. It may
sometimes be of little worth. [Citation.] Considered alone
and apart from the context and circumstances that produce
them, agency interpretations are not binding or necessarily
even authoritative. To quote the statement of the Law
Revision Commission in a recent report, ‘The standard
for judicial review of agency interpretation of law is
the independent judgment of the court, giving deference
to the determination of the agency appropriate  to the
circumstances of the agency action.’ [Citation.]” (Yamaha,
supra, 19 Cal.4th at pp. 7–8, 78 Cal.Rptr.2d 1, 960 P.2d
1031.)

*748  Pursuant to this general overview of the law, we will
determine the deference to be given to ARB's interpretation
of the provisions concerning the rulemaking file by **116
considering the context and circumstances presented in this
case.
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3. Analysis and Conclusion

[17] We conclude ARB's interpretation of the statutory
provisions concerning the rulemaking file is not entitled to
deference because (1) ARB's interpretation was not set forth
in a formal regulation; (2) ARB is subject to the statute
in question, not charged with its administration (Morris
v. Williams (1967) 67 Cal.2d 733, 748, 63 Cal.Rptr. 689,
433 P.2d 697); (3) ARB has no expertise or technical
knowledge that gives it special insight into the meaning of
the APA's provisions that specify the mandatory contents of
a rulemaking file (see California Society of Anesthesiologists
v. Brown (2012) 204 Cal.App.4th 390, 405, 138 Cal.Rptr.3d
745; Church v. Jamison (2006) 143 Cal.App.4th 1568, 1579,
50 Cal.Rptr.3d 166); (4) the interpretation advanced by ARB
in this litigation was not explicitly adopted or approved
by the agency's senior officials, such as the Board or the
Executive Officer (see Allende v. Department of California
Highway Patrol (2011) 201 Cal.App.4th 1006, 1018, 134
Cal.Rptr.3d 26 [agency decision carefully considered by
senior agency officials is entitled to greater weight]; Yamaha,
supra, 19 Cal.4th at p. 12, 78 Cal.Rptr.2d 1, 960 P.2d 1031
[interpretation contained in an advice letter prepared by a
single staff member receives less deference] ); and (5) the
record contains no evidence indicating that the interpretation
advanced by counsel in this litigation has a long-standing
history at ARB or any other agency (State of California ex
rel. Nee v. Unumprovident Corp. (2006) 140 Cal.App.4th
442, 451, 44 Cal.Rptr.3d 491 [where agency has neither
a formal regulation nor a long-standing interpretation of a
statute, “courts may simply disregard the opinion offered by
the agency”] ).

In addition to the foregoing factors, if California court's
deferred to each public agency's interpretation of the APA's
provisions governing the contents of the rulemaking file,
several different interpretations could result and the public
disclosure provided to California's citizens would vary from
agency to agency. To avoid this lack of uniformity, the
judiciary should make the ultimate decision regarding the
meaning and effect of section 11347.3 without deference to
the position adopted by the agency.

Therefore, we conclude that the independent standard of
appellate review applies to the interpretation of subdivision
(b) of section 11347.3. This statutory interpretation poses a
question of law. (See PM & R Associates v. Workers' Comp.
Appeals Bd. (2000) 80 Cal.App.4th 357, 364, 94 Cal.Rptr.2d

887 [construction of a statute is a pure question of law
subject to independent review on appeal].) Because there is
no dispute regarding the contents of  *749  the four e-mails in
question or the fact that those documents were excluded from
the rulemaking file, the independent standard of review also
applies to the application of that statutory interpretation to the
facts of this case. (Twedt v. Franklin (2003) 109 Cal.App.4th
413, 417, 134 Cal.Rptr.2d 740.)

D. Statutory Construction of Rulemaking Provisions

1. General Principles

Our independent determination of the meaning of sections
11347.3, subdivision (b) is guided by the following general
principles of statutory construction.

A reviewing court's fundamental task in construing a statute is
to determine the intent of the lawmakers so as to effectuate the
purpose of the statute. (Grayson Services, Inc. v. Wells Fargo
Bank (2011) 199 Cal.App.4th 563, 570, 131 Cal.Rptr.3d 789;
**117  see Code Civ. Proc., § 1859 [in construing a statute,

intention of Legislature is to be pursued].) Courts start this
task by scrutinizing the actual words of the statute, giving
them their usual, ordinary meaning. (Grayson Services, Inc.
v. Wells Fargo Bank, supra, at p. 570, 131 Cal.Rptr.3d
789.) When statutory language is clear and unambiguous
(i.e., susceptible to only one reasonable construction), courts
adopt the literal meaning of that language, unless that literal
construction would frustrate the purpose of the statute or
produce absurd consequences. (Ibid.)

Alternatively, when the statutory language is ambiguous,
courts must select the construction that comports most closely
with the apparent intent of the Legislature, with a view
to promoting rather than defeating the general purpose of
the statute. (Grayson Services, Inc. v. Wells Fargo Bank,
supra, 199 Cal.App.4th at p. 570, 131 Cal.Rptr.3d 789.)
The interpretation of ambiguous wording is guided by the
fundamental principle that courts construe those words in the
context and with reference to the entire scheme of law of
which they are a part. (State Farm Mutual Automobile Ins. Co.
v. Garamendi (2004) 32 Cal.4th 1029, 1043, 12 Cal.Rptr.3d
343, 88 P.3d 71; see Schatz v. Allen Matkins Leck Gamble
& Mallory LLP (2009) 45 Cal.4th 557, 569, 87 Cal.Rptr.3d
700, 198 P.3d 1109 [every statute should be construed with
reference to the whole system of law of which is it a part].)
Courts resolving statutory ambiguity also may be aided by
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the ostensible objects to be achieved by the legislation, the
evils to be remedied, the legislative history, and public policy.
(Honchariw v. County of Stanislaus (2011) 200 Cal.App.4th
1066, 1073, 132 Cal.Rptr.3d 874.) When a court interprets an
ambiguous statute, it is not authorized to rewrite the statute.
It must simply declare what is, in terms or in substance,
contained in the statute. (Code Civ. Proc., § 1858.) Court do
not have the authority “to insert what has been omitted, or to
omit what has been inserted” by the Legislature. (Ibid.)

*750  2. Constitutional Directive Concerning Disclosure

In addition to the foregoing general principles of statutory
construction, our interpretation of the APA must follow
applicable constitutional directives. At the November 2, 2004,
General Election, California voters adopted such a directive.
(Versaci v. Superior Court (2005) 127 Cal.App.4th 805,
819, fn. 3, 26 Cal.Rptr.3d 92.) They passed Proposition 59,
known as the “Sunshine Initiative,” which amended article I,
section 3 of the California Constitution by adding subdivision
(b). (Versaci, supra, at p. 819, fn. 3, 26 Cal.Rptr.3d 92.)
Subdivision (b)(1) states that the “people have the right
of access to information concerning the conduct of the
people's business....” (Cal. Const., art. I, § 3, subd. (b), par.
(1).) Subdivision (b)(2) is the particular provision that will
affect our statutory interpretation in this case—it provides
in pertinent part: “A statute, court rule, or other authority,
including those in effect on the effective date of this
subdivision, shall be broadly construed if it furthers the
people's right of access, and narrowly construed if it limits the
right of access.” (Cal. Const., art. I, § 3, subd. (b), par. (2).)

[18] Therefore, when a court is confronted with resolving
a statutory ambiguity related to the public's access to
information, the California Constitution requires the court
to construe the ambiguity to promote the disclosure of
information to the public.

3. Contentions of the Parties

Plaintiffs contend that the four e-mails should have been
included in the rulemaking **118  file because, among other
things, they contain “data and other factual information”
that was “submitted to the agency in connection with the
adoption ... of the regulation.” (§ 11347.3, subd. (b)(6).)

ARB argues that (1) plaintiffs are raising this interpretation
and application of the statute for the first time on appeal
and (2) the e-mails contain opinions, not facts or data. In
addition, ARB argues that the statutory phrase “submitted to
the agency” limits the scope of section 11347.3, subdivision
(b)(6) to items that come from external sources. Under this
interpretation, items from ARB consultants would not be
covered because the consultants are ARB agents and, thus,
any item they present would be properly regarded as an
internal item, not an item submitted to ARB from an outside
source.

4. Scope of Issues Considered on Appeal

[19] It is well established that appellate courts have the
discretion to decide a question of law raised for the first time
on appeal. (Ward v. Taggart (1959) 51 Cal.2d 736, 742, 336
P.2d 534.) Courts are more inclined to *751  exercise this
discretion and consider such legal issues where the public
interest or public policy is involved. (Resolution Trust Corp.
v. Winslow (1992) 9 Cal.App.4th 1799, 1810, 12 Cal.Rptr.2d
510.)

[20] In the instant case, the application of the provisions
of section 11347.3, subdivision (b)(6) to the four e-mails
presents questions of law because the facts are not in
dispute. The contents of the e-mails appear on the face of
the documents and the circumstances of their delivery to
ARB, such as the time and the source, are not disputed.
Furthermore, because of the public interest involved in
the proper interpretation and application of the disclosure
provisions of the APA, we will exercise our discretion and
determine the legal issue whether the e-mails contain “other
factual information” and thus should have been included in
the rulemaking file pursuant to section 11347.3, subdivision
(b)(6).

5. Meaning and Application of Section 11347.3, subdivision
(b) (6)

Section 11347.3, subdivision (b)(6) requires the rulemaking
file to include “[a]ll data and other factual information, any
studies or reports, and written comments submitted to the
agency in connection with the adoption ... of the regulation.”

[21] The dispute regarding the meaning and application of
subdivision (b)(6) of section 11347.3 concerns the phrases
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“other factual information” and “submitted to the agency.”
We will begin with the broader question, which involves the
phrase “submitted to the agency” and whether materials sent
to the agency by its hired consultants fall within the scope of
that phrase.

Our first inquiry is whether the phrase “submitted to the
agency” is ambiguous. We conclude that each party has set
forth a reasonably plausible interpretation. On the one hand,
it is possible to adopt the ordinary meaning of the words
of the statute and conclude that professors and researchers
at universities that are geographically separated from the
agency's officer are outside the agency and, therefore, items
they send to the agency are “submitted” to the agency. On the
other hand, it is possible to use concepts of agency law and
interpret the phrase to exclude e-mails from consultants based
on the view that such e-mails are internal communications
and an agency does not submit information or reports to itself.
Because each of the competing interpretations is reasonable,
we conclude the statute is ambiguous and, therefore, we will
**119  look beyond its text to determine the proper meaning.

*752  Our examination of matters outside the text
includes a consideration of the public policies implicated
by the disclosure of material received by agencies from
consultants. We, like ARB's supplemental brief, recognize
the tension between the benefits of disclosure and the
benefits of confidentiality. In essence, the question is whether
California will have a more effective procedure for making
administrative regulations if (1) the public has access
to information from the agency's consultant or (2) that
information is kept confidential. Balancing these conflicting
policies of disclosure and confidentiality might have been
a difficult task had the California voters not addressed the
issue. The conflict between the public policies is resolved by
applying the constitutional directive favoring public access to
information. (Cal. Const., art. I, § 3, subd. (b), par. (2).)

Pursuant to the constitutional directive for public access and
the disclosure of information, we interpret section 11347.3,
subdivision (b)(6) to mean that e-mails from consultants to
ARB were “submitted to the agency.”

[22] Next, we consider the meaning of the word
“information” in the phrase “other factual information.” (§
11347.3, subd. (b)(6).) Webster's Third New International
Dictionary defines “information” as “something received or
obtained through informing: as a: knowledge communicated
by others or obtained from investigation, study, or

instruction b: knowledge of a particular event or situation:
INTELLIGENCE, NEWS, ADVICES ... c: facts or figures
ready for communication or use as distinguished from those
incorporated in a formally organized branch of knowledge:
DATA....” (Webster's 3d New Internat. Dict. (1993) at p. 1160,
col. 3.) The noun “advice,” which appears in the definition
of “information,” is defined to include a “recommendation
regarding a decision or course of conduct: COUNSEL....” (Id.
at p. 32, col. 1.)

We conclude that the word “information” appearing in section
11347.3, subdivision (b)(6) should be given its ordinary
meaning. We will not adopt a definition that narrows the
disclosure of information to the public because such an
interpretation would be contrary to the constitutional directive
favoring public access to information. (Cal. Const., art. I, § 3,
subd. (b), par. (2).)

Here, ARB has argued that the e-mails contain only the
opinions of the consultants and, therefore, do not constitute
“factual information.” We disagree on both points and
conclude that (1) the e-mails contain nonopinion information
and (2) the fact that an expert holds a particular opinion is
factual information that the public has an interest in knowing.

To illustrate, Plevin's March 17, 2009, e-mail to ARB
discusses the Woods Hole emission factors, their use in the
GTAP model, and the *753  Winrock data set. The e-mail has
a subject line of “Comparison of emission factor tables” and
included attachments described as “Woods Hole Emission

Factors for GTAP v2.xlsx; ATT2144257.htm.”50 The second
numbered point in the e-mail states: “The new table includes
a 10% adjustment across the board. See the ‘cleaned up’
spreadsheet, column J on the Woods Hole sheet.” Plevin's
assertion that the “new table contains a 10% adjustment
across the board” constitutes “factual information” under the
ordinary **120  meaning of that term because the assertion
conveys “knowledge of a particular event or situation.” (See
Webster's 3d New Internat. Dict. (1993) at p. 1160, col. 3
[definition of “information”].)

In addition, Plevin's e-mail states that “these assumptions are
not very solid,” which is a reference to the “Woods Hole”
data set used by ARB staff. This statement is a narrative of
Plevin's opinion. From the perspective of the public, the fact
that Plevin, an expert retained by ARB, held such an opinion
is factual information.
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Similarly, the three e-mails from Hertel contain “factual
information” for purposes of section 11347.3, subdivision (b)
(6).

Hertel's April 9, 2009, e-mail regarding “LCFS Board
Presentation” attached a PowerPoint document relating to the
GTAP model and its use in policy analysis. Hertel's third
numbered point in the e-mail states: “I wish that ARB would
make use of the confidence intervals that we have produced.
Instead the final estimate is a rather arbitrary average across
a set of model runs. This is much less defensible.”

Hertel's assertions that ARB's “final estimate is a rather
arbitrary average across a set of model runs” qualifies as
“factual information” because it presents knowledge about
a particular event—namely, how the estimate was created.
(See Webster's 3d New Internat. Dict. (1993) at p. 1160,
col. 3 [definition of “information” includes “knowledge of a
particular event or situation”].)

In addition, Hertel's April 16, 2009, e-mail discusses results
for global land conversion generated by running his model
assuming unchanging yields worldwide. Hertel asserted:
“Previous scrutiny has brought down the yield response
to higher prices as well (i.e. more recent studies of
U.S. corn show a declining yield response).” Immediately
following, Hertel cautioned: “But we know very little about
yield response in the rest of the world.” These statements
provide the reader with knowledge about the operation of
the *754  GTAP model and the amount of information
available concerning worldwide yield responses. As such, the
statements convey “factual information.”

Hertel's November 16, 2008, e-mail was sent to ARB after he
read a “Renewable Fuels Association report.” Hertel stated
that the report indicated that meeting the corn ethanol mandate
would require only a few million hectares, which was “pretty
much the same figure as we estimate, given that they are
starting in 2007!” Hertel also stated: “Our analysis predicts
very similar impacts on global land use—but shows that the
emissions impacts are enough to rule out corn ethanol as a
GHG reducing fuel.” These statements provide the reader
with knowledge about the operation of the GTAP model
and the conclusions reached by an outside entity. Thus, they
contain “factual information” for purposes of section 11347.3,
subdivision (b)(6).

In summary, we conclude that the four e-mails contain factual
information that was submitted to ARB. Accordingly, the

omission of the e-mails from the rulemaking file was a
violation of the APA. (§ 11347.3, subd. (b).)

6. Relationship of Deliberative Process Privilege

In closing this section of the opinion regarding the
interpretation of section 11347.3, we note that our
interpretation of provisions concerning the rulemaking file
has no effect on (1) the scope of the deliberative process
privilege or (2) how that privilege is applied. The inquiry into
the disclosures required by the APA is analyzed separately
from the question whether the deliberative process privilege
**121  applies to a particular document. Furthermore, the

question regarding the application of the deliberative process
privilege can be addressed before or after it is determined that
the APA requires the public disclosure of a particular item.

[23] Because the two issues are independent of one another,
nothing in this opinion's interpretation of the APA should be
read as vitiating or otherwise limiting the deliberative process
privilege as it might be applied to materials delivered to public
agencies by outside consultants or experts. Whether that
privilege applies is determined on a case-by-case basis and
the party claiming the privilege has the burden of presenting
evidence to support the existence of the privilege. (See
Citizens for Open Government v. City of Lodi (2012) 205
Cal.App.4th 296, 307, 140 Cal.Rptr.3d 459 [city failed to
carry its burden of demonstrating the e-mails from consultants
were protected by deliberative process privilege].)

Here, counsel for ARB stated during oral argument that
ARB was not asserting that the four e-mails should have
been excluded from the rulemaking file on the basis that
the deliberative process privilege applied to them. *755
Therefore, this opinion will not address any issues regarding
the application of the privilege to the four e-mails excluded
from the rulemaking file.

E. Substantial Failure to Comply with APA
[24] Pursuant to section 11350, subdivision (a), violations

of the APA's rulemaking procedures justify declaring a
regulation invalid only when the violation constitutes
“substantial failure to comply with” those rulemaking

procedures.51 In other words, a failure to comply with every
procedural facet of the APA does not automatically render a
regulation invalid. (Pulaski v. California Occupational Safety
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& Health Stds. Bd. (1999) 75 Cal.App.4th 1315, 1328, 90
Cal.Rptr.2d 54 (Pulaski ).)

The court in Pulaski addressed the meaning of the APA's
“substantial failure to comply” language by quoting the
following text from earlier cases:

“ ‘ “ ‘Substantial compliance, as the phrase is used in
the decisions, means actual compliance in respect to the
substance essential to every reasonable objective of the
statute.’ ... Where there is compliance as to all matters
of substance technical deviations are not to be given
the stature of noncompliance.... Substance prevails over
form.” ’ ” (Pulaski, supra, 75 Cal.App.4th at p. 1328, 90
Cal.Rptr.2d 54.)

For purposes of this appeal, we will assume, without deciding,
that the omission of each of the four e-mails adversely
affected public participation and constituted a “substantial
failure to comply with” the rulemaking procedures. Based on
this assumption, we will proceed to the appropriate remedy
for the violations of the APA.

F. Remedy for Violation of APA
The remedy for a violation of the rulemaking procedures of
the APA is set forth in Government Code section 11350,
subdivision (a), which provides:

“Any interested person may obtain a judicial declaration
as to the validity of any regulation ... by bringing an
action for declaratory relief in the superior **122  court
in accordance with the Code of Civil Procedure.... The
regulation ... may be declared to be invalid for a substantial
failure to comply with [chapter 3.5 of the APA]....” (Italics
added.)

The use of “may” in this statutory provision has been
interpreted to mean that courts have the discretion to
declare the regulation invalid, but are not required to do so.
(California Assn. of Medical Products Suppliers v. Maxwell–
Jolly (2011) 199 Cal.App.4th 286, 306, 131 Cal.Rptr.3d 692.)

*756  [25] For example, in Morning Star Co. v. State Bd.
of Equalization (2006) 38 Cal.4th 324, 42 Cal.Rptr.3d 47,
132 P.3d 249 (Morning Star ), the California Supreme Court
allowed a hazardous material fee program implemented in
violation of the APA to remain in effect while the agency
was given a “reasonable opportunity to promulgate valid
regulations under the APA.” (Id. at p. 341, 42 Cal.Rptr.3d

47, 132 P.3d 249.) The court selected this remedy based on
its determinations that “the hazardous materials fee program
is of critical importance to the State of California” and “any
disruption in collection of the fee would seriously undermine
the program.” (Id. at p. 342, 42 Cal.Rptr.3d 47, 132 P.3d 249.)
Morning Star demonstrates that courts have the authority to
implement a remedy less onerous than invalidation. In other
words, courts are not limited to choosing between invalidation
of the regulation and no remedy at all. Furthermore, when
selecting an appropriate remedy for a procedural violation of
the APA, courts may consider the public interests affected by
the remedy.

[26] As discussed below, we believe the public interest is
not served by invalidating (i.e., suspending the operation of)
the LCFS regulations. Instead, the purpose underlying the
public disclosure of the contents in the rulemaking file can
be accomplished on remand by requiring ARB to include the
four e-mails in the rulemaking file and allowing the public to
comment on those e-mails during the reapproval process that
will be mandated to correct the CEQA violations.

VI. REMEDY

A. Judicial Remedies Under CEQA
The judicial remedies for a CEQA violation are governed by
section 21168.9. That section was enacted in 1984 for the
purpose of providing courts with some flexibility in tailoring
the remedy to the specific CEQA violation. (Preserve Wild
Santee v. City of Santee, supra, 210 Cal.App.4th at p. 288, 148
Cal.Rptr.3d 310; San Bernardino Valley Audubon Society v.
Metropolitan Water Dist. (2001) 89 Cal.App.4th 1097, 1103,
109 Cal.Rptr.2d 108.) In 1993, section 21168.9 was amended
to expand the authority of courts to fashion a remedy that
permits a part of the project to continue while the agency
seeks to correct its CEQA violations. (Id. at p. 1104–1105,
109 Cal.Rptr.2d 108.)

1. Remedial Mechanism

[27] The mechanism through which the remedy or remedies
are implemented is a peremptory writ of mandate.
Subdivision (b) of section 21168.9 provides that the court's
“order shall be made by the issuance of a peremptory writ
of mandate specifying what action by the public agency is
necessary to comply with [CEQA].” The use of the word
“shall” indicates that courts *757  are required to order the
issuance of a writ of mandate to remedy a failure to comply
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with CEQA. (LandValue 77, LLC v. Board of Trustees of
California State University (2011) 193 Cal.App.4th 675, 681,
122 Cal.Rptr.3d 37 [statute's mandatory language requires
issuance of writ of mandate to remedy CEQA violation].)
**123  Therefore, the mechanism for implementing the

appropriate CEQA remedy will be a writ of mandate issued
by the superior court on remand.

2. Types of Remedial Action Included in the Writ

The particular types of action that a court may order
the agency to take are referred to as “mandates” by
subdivision (a) of section 21168.9. The three different types
of “mandates” are identified by the statute. The agency may
be directed (1) to void, in whole or in part, a determination,
finding or decision, (2) to “suspend any or all specific project
activity or activities” if certain conditions exist, or (3) to take
specific action necessary to bring the determination, finding
or decision tainted by the CEQA violation into compliance

with CEQA.52

[28] In the preceding paragraph, we have italicized the
word “may” to emphasize our interpretation of the statutory
language that states “the court shall enter an order that
includes one or more ” of the three different types of
“mandates” listed in the statute. (§ 21168.9, subd. (a), italics
added.) In our view, the statute's use of “shall” and “one or
more” means that a court must choose at least one mandate,
but has the discretion to choose (1) which one of the three
mandates is appropriate and (2) whether additional types of
mandates are included in the writ. (See In re Jesusa V. (2004)
32 Cal.4th 588, 622, 10 Cal.Rptr.3d 205, 85 P.3d 2 [the
ordinary and popular meaning of “or” is well settled; it is
disjunctive].)

*758  3. Limitations on Court's Discretionary Authority

Section 21168.9 also contains explicit limitations on the
authority of courts to fashion a remedy.

First, the court's order “shall include only those mandates
which are necessary to achieve compliance with [CEQA] and
only those specific project activities in noncompliance with
[CEQA].” (§ 21168.9, subd. (b).)

Second, “the order shall be limited to that portion of a
determination, finding, or decision or the specific project

activity or activities found to be in noncompliance only
if a court” makes certain findings. (§ 21168.9, subd. (b).)
Severance and a limited order are appropriate when the
“court finds that (1) the portion or specific project activity
or activities are severable, (2) severance will not prejudice
complete and full compliance with [CEQA], and (3) the
court has not found the remainder of the project to be in
noncompliance with [CEQA].” (§ 21168.9, subd. (b).)

**124  Third, a court is not authorized “to direct any public
agency to exercise its discretion in any particular way.” (§
21168.9, subd. (c).)

The foregoing limitations on the court's authority must not be
interpreted to create implied limitations. The legislative intent
on this point is stated clearly: “Except as expressly provided
in this section, nothing in this section is intended to limit the
equitable powers of the court.” (§ 21168.9, subd. (c).)

B. Analysis
Our analysis of which “mandates” listed in subdivision (a)
of section 21168.9 should be included in the writ issued to
ARB begins with the basic proposition that the purpose of
the “mandates” is to achieve compliance with CEQA. This
remedial purpose is evident in the text of subdivision (b) of
section 21168.9, which states that the order granting relief
“shall include only those mandates which are necessary to
achieve compliance with [CEQA] ....” (§ 21168.9, subd. (b).)

To achieve the remedial goal of compliance with CEQA, we
must identify and address each failure to comply. Restated
in statutory terms, we must identify the “determination,
finding, or decision [ARB] ... made without compliance with
[CEQA].” (§ 21168.9, subd. (a).) Once a failure to comply
with CEQA has been identified, we will consider which
mandate (or mandates) is “necessary to achieve compliance
with [CEQA].” (§ 21168.9, subd. (b).)

*759  Here, ARB committed three violations of CEQA. First,
the Board prematurely approved the LCFS regulations at its
public hearing on April 23, 2009, before the environmental
review was completed. That premature approval decided the
controversial issue of whether the carbon intensity values
to be assigned to ethanol pathways should be increased to
account for indirect effects resulting from land use changes. It
also decided the amount of the increase—30 gCO2E/MJ for
ethanol produced from corn and 46 gCO2E/MJ for ethanol
produce from sugarcane.
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Second, ARB improperly split the decisionmaking authority
to approve the project from the responsibility for completing
the environmental review. For instance, the Executive Officer
completed the environmental review by responding to the
public comments directed at the carbon intensity values
attributed to land use changes even though the Board
previously determined those values.

Third, ARB deferred the formulation of mitigation measures
for NOx emissions from biodiesel without committing to
specific performance criteria for judging the efficacy of the

future mitigation measures.53

1. Deferring the Formulation of Mitigation Measures

Subdivision (a)(1) of section 21168.9 authorizes this court
to “mandate that the ... decision be voided by the public
agency, in whole or in part.” Pursuant to this authority, we
shall mandate that the decision to defer the formulation of
mitigation measures be voided by ARB. Voiding this decision
means that ARB must replace the defective decision with
a new decision that complies with CEQA. The action ARB
should take before making that new decision **125  is
addressed in parts VI.B.5. and VI.B.6. below.

2. Defective Approval

Because the approval of the project was a defective
“decision,” we are authorized to “mandate that [the project
approval] be voided by [ARB], in whole or in part.” (§
21168.9, subd. (a)(1).) Directing an agency to void its
approval of the project is a typical remedy in for a CEQA
violation. (See 2 Kostka & Zischke, supra, § 23.124, pp.
1266-1267.)

[29] Here, the “in whole or in part” language in the statute
presents the question whether the project approval could
be voided in part. It does not appear, however, that ARB's
decision to approve the project can be separated into a *760
part that complies with CEQA (i.e., a part approved after the
environmental review) and a part that does not comply with
CEQA (i.e., a part approved before environmental review).
Therefore, we conclude it is not appropriate to direct ARB to
void its approval in part. As a result, we turn to the question
whether to direct ARB to void the entire approval or whether
to allow the approval to stand.

Save Tara, supra, 45 Cal.4th 116, 84 Cal.Rptr.3d 614, 194
P.3d 344 is similar to the present case because it also involved
a premature project approval. In Save Tara, the Supreme
Court decided that the approval should be voided. In selecting
this judicial remedy, the Supreme Court used mandatory
language, stating it agreed “with the Court of Appeal that
City must be ordered to ‘declare void its approval of the
May and August 2004 Agreements’ and to reconsider those
decisions in light of a legally adequate EIR for the project.
(See § 21168.9, subd. (a)(1).)” (Save Tara, supra, 45 Cal.4th
at p. 143, 84 Cal.Rptr.3d 614, 194 P.3d 344.) The Supreme
Court again used mandatory language when it framed its
instructions for remand: “This matter must therefore be
returned to the superior court for that court (1) to order City
to set aside its prior approval of the project... .” (Ibid., italics
added.)

[30] Whether voiding a defective project approval is
mandatory or a matter of discretion is a question we need
not decide because our choice of remedy is the same.
Regardless of which rule of law applies, we conclude that
the circumstances of this case justify an order directing ARB
to set aside its approval **126  of the LCFS regulations.
Voiding the defective approval clears the way for ARB to
implement an approval that complies with CEQA.

3. Suspending the Operation of the LCFS Regulations

[31] The next question presented is whether voiding the
defective approval automatically suspends the operation of
the LCFS regulations. We conclude it does not.

For purposes of section 21168.9, the operation and
enforcement of the LCFS regulations are not a
“determination, finding, or decision” as that phrase is used in
subdivision (a)(1) of section 21168.9. Instead, the operation
and enforcement of the LCFS regulations constitutes the
“project activity or activities” as that phrase is used in
subdivisions (a)(2) and (b) of section 21168.9. Under this
statutory interpretation, whether to suspend the operation of
the LCFS regulations is a separate question from whether
to void the approval of the LCFS regulations. Furthermore,
whether to suspend the operation of the LCFS regulations is
answered by the application of subdivision (a)(2) of section
21168.9, not the provision that addresses voiding defective
decisions. Therefore, our decision to void the premature
approval of the LCFS regulations does not require us to
suspend the operation of the regulations.
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*761  [32] Another question of statutory interpretation
is whether section 21168.9, either expressly or impliedly,
prohibits courts from allowing a regulation, ordinance or
program to remain in effect pending CEQA compliance. We
have found no express prohibition. In addition, we conclude
that such a prohibition should not be implied because section
21168.9, subdivision (c) states that the equitable powers of
the court are subject only to limitations expressly provided
in section 21168.9. We interpret the reference in subdivision
(c) to “equitable powers” to include “the court's inherent
power to issue orders preserving the status quo.” (Morning
Star Co. v. State Bd. of Equalization (2006) 38 Cal.4th 324,
p. 341, 42 Cal.Rptr.3d 47, 132 P.3d 249 (Morning Star

).)54 Thus, under section 21168.9, subdivision (c), courts
retain the inherent equitable power to maintain the status quo
pending statutory compliance, which permits them to allow a
regulation, ordinance or program to remain in effect.

To summarize our statutory interpretation, we conclude that
a court's decision to void the approval of a regulation,
ordinance or program does not necessarily require the court
to invalidate or suspend the operation of the regulation,
ordinance or program. Instead, in extraordinary cases, the
court may exercise its inherent equitable authority to maintain
the status quo and allow the regulations to remain operative.
The more common alternative is for the court to exercise its
discretionary authority under section 21168.9, subdivision (a)
(2) by suspending the operation of the regulation, ordinance
or program.

[33] How should the foregoing discretionary authority be
exercised in this case? This issue—specifically, whether to
suspend the LCFS regulations—is the most controversial
issue regarding judicial relief presented in this appeal.
Suspension of project activity is one of the three “mandates”
available under subdivision (a) of section 21168.9 and
subpart (2) of that provision addresses when suspension
is appropriate. First, suspension requires a finding “that
a specific project activity or activities will prejudice the
consideration or implementation of particular mitigation
measures or alternatives to the project ... .” (§ 21168.9,
subd. (a)(2).) Second, the suspension appears to be limited
to project activity “that could result in an adverse change or
alteration to the physical environment ... .“ (§ 21168.9, subd.
(a)(2).)

*762  Under the circumstances presented by the instant case,
we find that allowing the LCFS regulations to remain in effect

will not prejudice the consideration or implementation of
mitigation measures or alternatives. The project is a written
standard governing the conduct of third parties. Written
standards, unlike projects involving construction of facilities,
do not become part of the physical environment. Where
facilities or structures are involved, their construction alters
the physical environment and those physical changes may
affect the mitigation or alternatives that remain feasible. For
example, once a freeway interchange is built, it may not be
feasible to lessen its adverse environmental impact by moving
**127  it to a better location. In contrast, when ARB is

considering the reapproval of the project, the consideration
of mitigation measures and alternatives will be essentially
the same regardless of whether or not the LCFS regulations
remain operative. In other words, it does not appear that
suspending the operation of the LCFS regulations will open
for consideration mitigation measures and alternatives that
would have been infeasible without the suspension. Thus,
we find that the prejudice referenced in subdivision (a)(2) of
section 21168.9, is unlikely to result from allowing the LCFS
regulations to remain in effect while the CEQA defects are

cured.55

Subdivision (a)(2) of section 21168.9 also refers to
suspending project activity “that could result in an adverse
change or alteration to the physical environment... .” This
provision is related to the legislative intent that CEQA
should be interpreted in a manner that affords the fullest
possible protection to the environment within the reasonable
scope of the statutory language. (Laurel Heights Improvement
Assn. v. Regents of University of California, supra, 47
Cal.3d 376, 390, 253 Cal.Rptr. 426, 764 P.2d 278.) The
statutory language and legislative intent indicates that, in
exercising our discretion, we must consider the environmental
effect of suspending the LCFS regulations. The inquiry into
environmental effects is especially complex in this case
because of the breadth of the LCFS regulations and its
consequences. For instance, its impact on a wide range of air
pollutants is not easily quantified. On balance, we conclude
that the environment will be given greater protection if the
LCFS regulations are allowed to remain operative pending
ARB's compliance with CEQA. Specifically, the emissions
of greenhouse gases will be less if the LCFS regulations are
allowed to remain in effect, rather than being suspended.
The possibility that the use of biodiesel will produce more
NOx  *763  emissions than the petroleum-based diesel that
it replaces does not justify throwing out the entire LCFS
regulation.
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Therefore, we conclude that the LCFS regulations should
remain in operation so long as ARB is diligent in taking
the action necessary bring its approval of the project into
compliance with CEQA. This exercise of our discretionary
authority, while unusual, does not contravene principles
established in other published cases.

County Sanitation Dist. No. 2 v. County of Kern (2005) 127
Cal.App.4th 1544, 27 Cal.Rptr.3d 28 (County Sanitation ), is
similar to the present case in that it concerned an ordinance
adopted in violation of CEQA. The ordinance was designed
to reduce the environmental impact resulting from the
application of sewage sludge to agricultural land by requiring
the sewage sludge be treated to heightened standards before
its application to land. Thus, the ordinance is comparable
to the LCFS regulations in that both were designed to
regulate activity that could harm the environment. The
CEQA violation in County Sanitation was more fundamental
because **128  it involved a failure to prepare the requisite
environmental review document—an EIR.

In County Sanitation, like this case, we requested
supplemental briefing regarding how to apply section 21168.9
and the directions to be given the superior court on remand.
(County Sanitation, supra, 127 Cal.App.4th at p. 1604, 27
Cal.Rptr.3d 28.) In that case, we asked the parties “whether
the heightened treatment standard should be voided or
allowed to remain in effect pending the completion of an
EIR.” (Ibid.) The parties responded by agreeing that the
ordinance should remain in effect. (Id. at pp. 1604–1605, 27
Cal.Rptr.3d 28.) Thus, the analysis we adopted in County
Sanitation is limited to situations where the parties agree to
preserving the status quo, which is not the situation presented

by the instant case.56

Besides County Sanitation, there do not appear to be many
published California cases in which the appellate court
allowed a regulation, rule, ordinance, general order or other
type of written requirement governing third party action to
remain operative pending the public agency's taking action
necessary to achieve CEQA compliance.

In contrast, the California Supreme Court has set aside
ordinances because of CEQA violations. (E.g., *764  Friends
of Sierra Madrev. City of Sierra Madre (2001) 25 Cal.4th 165,
196, 105 Cal.Rptr.2d 214, 19 P.3d 567 [ordinance placed on
ballot and approved by voters without CEQA compliance;
“appropriate relief is invalidation of the ordinance”]; No
Oil, Inc. v. City of Los Angeles (1974) 13 Cal.3d 68, 88,

118 Cal.Rptr. 34, 529 P.2d 66 [city ordinances creating oil
drilling districts required preparation of EIR; Supreme Court
concluded “superior court shall set aside the ordinances...”].)
Similarly, a Court of Appeal decision upheld a trial court's
decision to suspend an air quality rule pending completion
of a new 30-day public comment period because the air
quality management district failed to circulate a complete
copy of its environmental review document before the close
of the comment period. (Ultramar, Inc. v. South Coast Air
Quality Management Dist. (1993) 17 Cal.App.4th 689, 698,
21 Cal.Rptr.2d 608 [trial court suspended air quality rule 1410
pending reevaluation of the rule following a full 30-day public
comment period].)

These cases, two of which were decided before the
1993 amendments to section 21168.9 became effective,
do not compel the conclusion that regulations, rules
or ordinances adopted in violation of CEQA must be
set aside pending CEQA compliance. Furthermore, even
if the cases are regarded as creating a preference for
a CEQA remedy that invalidates the regulations, rules
and ordinances pending CEQA compliance, we conclude
the circumstances of this case justify departing from
that preference. Those circumstances include the probable
impacts on the environment of allowing the written standards
to remain in effect compared to the impact of setting the
written standards aside.

In summary, we conclude the remedy of voiding the project
approval does not require that operation and enforcement
of the LCFS regulations be suspended pending ARB's
compliance with CEQA. Furthermore, **129  we conclude
the LCFS regulations should remain in effect pending ARB's
compliance with CEQA because the public interests at stake,
which include the protection of the environment, weigh in
favor of preserving the status quo.

4. Corrective Action

Subdivision (a)(3) of section 21168.9 authorizes this court to
“mandate that the public agency take specific action as may be
necessary to bring the determination, finding or decision into
compliance with [CEQA].” One commentator has interpreted
this language and the provisions of subdivision (b) of section
21168.9 as requiring courts to “rule on all alleged deficiencies
so that the agency will know exactly what steps are necessary
to bring its action into compliance with CEQA.” (See 2
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Kostka & Zischke, supra, § 23.125, p. 1271 (rev. 3/13); see
§ 21005, subd. (c).)
*765  Pursuant to the authority granted by subdivision (a)

(3) of section 21168.9 we set forth the specific action ARB
should take in the event it exercises its discretion in favor of
reapproving the LCFS regulations or a modified version of
those regulations. Because there are different routes by which
ARB could achieve CEQA compliance, we will identify those
routes and the decision by which a particular route is chosen.

5. Compliant Approval

To bring the approval of the LCFS regulations (or a modified
version of those regulations) into compliance with CEQA, the
“approval” decision must be made by a decision maker with
the responsibility for completing environmental review after
that decision maker has completed the environmental review.
Consequently, the Board first must identify a decision maker
and make sure that the decision maker has full authority to (1)
complete the required environmental review and (2) approve
or disapprove the project. It appears the two most likely
decision makers in this case are the Board and the Executive
Officer. If the Board designates the Executive Officer as
the decision maker, it must (1) give the Executive Officer
full authority to approve or disapprove every aspect of the
regulations and (2) direct him or her to exercise that authority
only after completing the environmental review.

6. Compliant Environmental Review

One of the specific problems created by ARB's 2009 approach
to the approval of the LCFS regulations was that the transfer
of authority to the Executive Officer effectively precluded
the Executive Officer from analyzing and revising the carbon
intensity values assigned to ethanol to account for indirect
effects caused by land use changes. As a result, when
the Executive Officer responded to comments regarding
the carbon intensity values attributed to land use changes,
the Executive Officer was simply providing a post hoc
rationalization for a decision about carbon intensity values
already made by the Board. (See Laurel Heights Improvement
Assn. v. Regents of University of California, supra, 47 Cal.3d
at p. 394, 253 Cal.Rptr. 426, 764 P.2d 278.)

The carbon intensity values attributed to land use changes
by the Board also are related to the consultant e-mails
omitted from the rulemaking file in violation of the APA.

Those e-mails concerned the operation of the GTAP model
—the model used to calculate land use changes and the
indirect carbon emissions attributable to biofuels to account
for those land use changes. The exclusion of those e-mails
from the rulemaking file precluded the written comments
submitted before the April 23, 2009, public hearing from
using information in the e-mails in formulating challenges to
the **130  use of the GTAP model and the carbon intensity
values attributed to land use changes.

*766  Therefore, to assure that any subsequent
environmental review conducted by ARB's decision maker
occurs prior to the “approval” of the LCFS regulation and any
final decision regarding the carbon intensity values attributed
to land use changes, we will direct that the issue of the
land use changes (which includes, but is not limited to,
issues involving the application of the GTAP model) be
reopened and the public allowed to comment on the issue.
The reopening of the issue of the carbon intensity values
attributed to land use changes and allowing public comment
also will serve to remedy ARB's violation of the APA by
omitting consultant e-mails regarding the GTAP model from
the rulemaking file.

With regard to ARB's errors in addressing the emissions of
NOx resulting from the use of biodiesel, compliance with
CEQA might be achieved by different routes. (See part
VI.B.5, ante.)

This court will not set forth specific requirements for
the timing of the reproposal of the LCFS regulations
because ARB should be allowed the option of coordinating
the reconsideration and potential reapproval with any
other actions that it might take regarding the regulations.
Consequently, we will direct ARB to file an initial return
reporting to the superior court the steps and schedule it
proposes to take to comply with the writ of mandate. (See
2 Kostka & Zischke, supra, § 23.125A, p. 1273 (rev. 3/13)
[“initial return describing the action [the agency] will take to
comply” is usual practice].) The use of the initial return might
allow some objections to be resolved before ARB proceeds
with its corrective action.

DISPOSITION

The judgment is reversed and the matter remanded for further
proceedings. The superior court is directed (1) to vacate its
decision denying the petition for writ of mandate and granting
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the Air Resources Board's motion to strike and (2) to enter a
new order that (a) denies the motion to strike and (b) grants
the petition for writ of mandate.

The superior court shall issue a peremptory writ of mandate
that compels the Air Resources Board to take the following
action:

(1) Set aside its approval of the LCFS regulations, including
Board Resolution 09-31, dated April 23, 2009; Executive
Order No. R-09-014, dated November 25, 2009; Executive
Order R-10-003, dated March 4, 2013; and ARB's decision to
defer the formulation of mitigation measures relating to NOx
emission from biodiesel.

*767  (2) The Air Resources Board shall (a) select a decision
maker, (b) take such action as may be necessary to assure
that the decision maker has full authority to approve or
disapprove the proposed LCFS regulations and to complete
the environmental review, and (c) take such action as may be
necessary to assure the decision maker does not approve the
proposed LCFS regulations until after the decision maker has
completed the environmental review.

(3) Address whether the project will have a significant
adverse effect on the environment as a result of increased
NOx emissions, make findings (supported by substantial
evidence) regarding the potential adverse environmental
effect of increased NOx emissions, and adopt mitigation
measures in the event the environmental effects are found to
be significant.

(4) Allow public comments for a period of at least 45 days
on all issues related to **131  the approval of the proposed
LCFS regulations (which shall include, without limitation,
issues concerning (a) the carbon intensity values attributed to
land use changes, (b) the application of the GTAP model, and
(c) any new material in any supplemental staff report prepared
in connection with the proposed LCFS regulations) and
respond to those comments before approving the proposed
LCFS regulations.

(5) Include the four e-mails in question in its rulemaking file.

(6) Preserve the status quo by continuing to adhere to the
LCFS regulations standards in effect for 2013 until the
corrective action is completed. Notwithstanding the directive
herein that ARB set aside its prior approvals of the LCFS
regulations and related resolutions and orders, the LCFS
regulations shall remain in operation and shall be enforceable
unless its operation is suspended as provided below.

The superior court shall retain jurisdiction over the
proceedings by way of a return to the writ. The superior court
shall require ARB to file an initial return no later than 30 days
after issuance of the writ. The initial return shall explain what
action ARB will take to satisfy the writ's requirements; this
explanation shall include a schedule and shall identify who
will act as the decision maker. Within 15 days of the filing of
the initial return, plaintiffs may file a response, which shall
include plaintiffs' objections to matter addressed in the initial
return. If plaintiffs file a response, ARB's reply shall be due
no later than 15 days after the response.

As to the filing of the final return and the corrective action
taken pursuant to this writ, the superior court shall require
ARB to proceed in good faith without delay. In the event
ARB fails to proceed in good faith with diligence, the superior
court immediately shall vacate the portion of the writ that
*768  preserves the status quo and shall direct ARB to set

aside the LCFS regulations (i.e., suspend the operation and
enforcement of the regulations).

Costs on appeal are awarded to plaintiffs.

WE CONCUR:

Wiseman, Acting P.J.

Kane, J.

All Citations

218 Cal.App.4th 681, 160 Cal.Rptr.3d 69, 13 Cal. Daily Op.
Serv. 7480, 2013 Daily Journal D.A.R. 9223

Footnotes
* Kennard, J., is of the opinion the petition should be granted.

1 This requirement is set forth in subdivision (b)(6) of Government Code section 11347.3.
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2 “Guidelines” refers to the regulations that implement CEQA and are set forth in California Code of Regulations, title 14,
section 15000 et seq. Guidelines section 15004, subdivision (a) governs the timing of environmental review relative to a
project's approval and Guidelines section 15352 defines “approval.” These provisions apply even though ARB conducted
its environmental review under a certified regulatory program, rather than using an environmental impact report (EIR).
(See Guidelines, § 15250.)

3 The term “greenhouse gases” (GHG) is defined by Assembly Bill 32 to include carbon dioxide (CO2), methane (CH4),
nitrous oxide (N2O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), sulfur hexafluoride (SF6) and nitrogen
triflouride (NF3). (Health & Saf.Code, § 38505, subd. (g).) More generally, greenhouse gases are described as any
gas that absorbs infrared radiation in the atmosphere and, consequently, also include water vapor, ozone (O3) and
hydrochlorofluorocarbons (HCFCs).

4 ARB's December 2008 scoping plan was previously challenged on the grounds it did not comply with the requirements
of Assembly Bill 32. The challenge was rejected in Association of Irritated Residents v. State Air Resources Bd. (2012)
206 Cal.App.4th 1487, 143 Cal.Rptr.3d 65.

5 The concept of “carbon intensity” is important to the LCFS regulations. Those regulations define “carbon intensity” as
“the amount of life cycle greenhouse gas emissions, per unit of energy of fuel delivered, expressed in grams of carbon
dioxide equivalent per megajoule (gCO2E/MJ).” (Cal.Code Regs., tit. 17, § 95481, subd. (a)(16).) The term “carbon
dioxide equivalent” is defined as “the amount of carbon dioxide by weight that would produce the same global warming
impact as a given weight of another greenhouse gas, based on the best available science... .” (Health & Saf.Code, §
38505, subd. (c).)

6 The full fuel cycle or life cycle sometimes is referred to as “well-to-wheels” for fossil fuels and “seed-to-wheels” or “field-
to-wheels” for biofuels. A fuel “pathway,” which is considered in establishing the fuel's carbon intensity, consists of all the
steps in producing, transporting and using that fuel.

7 The acronym “gCO2E/MJ” is among those listed in the final regulation. (Cal.Code Regs., tit. 17, § 95481, subd. (b)(13).)

8 These different pathways and the corresponding carbon intensity values are listed in Table 6 in section 95486 of title 17
of the California Code of Regulations, which is referred to as the “Lookup Table.”

9 Changes in land use affect both carbon storage and the release of greenhouse gases. For example, grassland and
forest store carbon at different rates than cropland. A rapidly growing forest can sequester a large amount of carbon
both above and below ground. Converting that land to agricultural use disturbs the soil and releases carbon dioxide into
the atmosphere.

10 Consultants from these universities sent e-mails to ARB regarding the GTAP model. (See fn. 19, post.) The nondisclosure
of four of these e-mails is the subject of plaintiffs' APA claim.

11 The final regulation contained many more ethanol pathways. Table 6 in section 95486 of title 17 of the California Code
of Regulations includes 35 different pathways for corn ethanol and six different pathways for sugarcane ethanol. The
carbon intensity for land use effects remained at 30 and 46 gCO2E/MJ, respectively.

12 For purposes of this opinion, the term “Board” is not synonymous with ARB. Instead, “Board” is used narrowly and refers
to the group of individuals acting in its capacity as the governing entity of ARB.

13 As used by the Board in Resolution 09-31, the phrase “approves for adoption” is not the same as “adoption.” As used by
the Board, “adoption” occurred as a result of the Executive Officer's actions in November 2009 and March 2010.

14 Health and Safety Code section 39515 provides that the Board shall appoint an executive officer and may delegate
any duty to the executive officer that the Board deems appropriate. Health and Safety Code section 39516 creates a
presumption that powers and duties are delegated to the executive officer unless the Board's minutes show that power
or duty was explicitly reserved by the Board for its own action. In this case, some powers were reserved by the Board.
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15 The FSOR, which is nearly 1,000 pages long, is part of the administrative record.

16 Health and Safety Code section 38560.5, subdivision (b) sets January 1, 2010, as the deadline for adopting discrete
early action measures that reduce greenhouse gases.

17 The plaintiffs in this lawsuit are not plaintiffs in the federal lawsuit challenging the LCFS regulations on the grounds that
the regulations were preempted by the federal Clean Air Act and the federal Energy Independence and Security Act
(42 U.S.C. § 7401 et seq.) and the federal Energy Independence and Security Act of 2007 (Pub.L. No. 110-140 (Dec.
19, 2007) 121 Stat. 1492) or violated the dormant commerce clause. (Rocky Mountain Farmers Union v. Goldstene
(E.D.Cal.2011) 843 F.Supp.2d 1042.) In the federal lawsuit, the district court granted a preliminary injunction prohibiting
the enforcement of the LCFS regulations and the Ninth Circuit Court of Appeals stayed that injunction pending the appeal.

18 Counsel for plaintiffs submitted the request to ARB in August 2009, which was before the Executive Officer released
his responses to the public comments on the proposed regulation or issued Executive Order No. R-09-014 adopting the
first portion of the LCFS regulations. ARB responded to the records request by releasing numerous documents related
to the LCFS regulations.

19 Three of the e-mails were sent to ARB by Dr. Thomas W. Hertel of Purdue University. The other e-mail was sent to ARB
by Richard Plevin, a research scientist at University of California at Berkeley.

20 All statutory references in parts I. through IV. and part VI. of this opinion are to the Public Resources Code, unless
otherwise indicated.

21 Generally, chapter 3 of CEQA governs the preparation of EIR's by state agencies and chapter 4 governs the preparation
of EIR's by local agencies.

22 Section 21002 indicates the importance of the agency's inquiry into alternatives and mitigation measures for the project.
The premature approval of a project restricts the consideration of feasible alternatives and mitigation measures and,
thus, is not consistent with this policy.

23 Political accountability, informed self-government and environmental protection are promoted by the information and
disclosure functions of CEQA. (Consolidated Irrigation Dist. v. Superior Court (2012) 205 Cal.App.4th 697, 717, 140
Cal.Rptr.3d 622.)

24 This mandatory language concerning EIR's does not apply in this case. (See § 21080.5, subd. (a) [certified regulatory
program may rely on approved documentation in lieu of an EIR]; Guidelines, § 15251, subd. (d) [ARB listed as a certified
program].) We have included the requirement for EIR's here because it is part of the statutory scheme that establishes
the context for the issue raised in this appeal and it provides a point of comparison.

25 California Code of Regulations, title 17, section 60007, subdivision (a) provides: “If comments are received during the
evaluation process which raise significant environmental issues associated with the proposed action, the staff shall
summarize and respond to the comments either orally or in a supplemental written report. Prior to taking final action on
any proposal for which significant environmental issues have been raised, the decision maker shall approve a written
response to each such issue.”

26 Portions of subdivision (b) of Guidelines section 15004 read:

“Choosing the precise time for CEQA compliance involves a balancing of competing factors. EIR's and negative
declarations should be prepared as early as feasible in the planning process to enable environmental considerations
to influence project program and design and yet late enough to provide meaningful information for environmental
assessment. [¶] ... [¶]

“(2) To implement the above principles, public agencies shall not undertake actions concerning the proposed public
project that would have a significant adverse effect or limit the choice of alternatives or mitigation measures, before
completion of CEQA compliance. For example, agencies shall not: [¶] ... [¶]
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“(B) Otherwise take any action which gives impetus to a planned or foreseeable project in a manner that forecloses
alternatives or mitigation measures that would ordinarily be part of CEQA review of that public project.”

27 Construed literally, this sentence does not apply in this case because it does not mention environmental review documents
prepared in lieu of an EIR.

28 “[P]ublic agencies should not approve projects as proposed if there are feasible alternatives or feasible mitigation
measures available which would substantially lessen the significant environmental effects of such projects.” (§ 21002.)

29 When an agency acting under a certified regulatory program files a notice of decision that complies with section 21080.5,
subdivision (d)(2)(E), a 30-day statute of limitations begins to run. (Guidelines, § 15112, subd. (c)(3).)

30 Before their vote on Resolution 09-31, ARB members described their action on April 23, 2009, as “historic.”

31 As discussed earlier in this opinion, a significant portion of the carbon intensity values assigned to ethanol pathways is
intended to represent the greenhouse gas emissions attributable to land use changes caused by increased demand for
ethanol. (See fn. 11 and accompanying text, ante.)

32 ARB's arguments are flawed because they assiduously ignore the concept of “approval” and how it is defined for purposes
of CEQA.

33 We note that “preparing” these documents is not the same as reviewing, considering or certifying the documents.

34 This conclusion is limited to the facts presented. It does not imply that ARB's Executive Officer can never be the decision-
making body—that is, the person authorized by law to approve or disapprove the project.

35 Guidelines section 15002, subdivision (a)(1).

36 Chapter III, section B of the ISOR also discussed (1) ethanol from grains and sugars, (2) biogas from landfills and
digesters, (3) compressed and liquefied natural gas, (4) electricity, and (5) hydrogen.

37 Renewable diesel is made using a different chemical process that produces different compounds. In particular, renewable
diesel is free of the ester compounds in biodiesel, which results in reduced particulate matter (PM), NOx, hydrocarbon,
and CO emissions.

38 Chapter VIII of the ISOR is titled “Environmental Impacts” and contains 36 pages. Of those pages, 18 are devoted to
the section on air quality impacts. The three paragraphs addressing biodiesel and renewable diesel appear under the
heading “Biodiesel and Renewable Diesel vs. Diesel Vehicles.” (Underscoring omitted.)

39 The fact that the use of renewable diesel is expected to be double that of biodiesel and the fact that renewable diesel
lowers NOx emissions creates a question about whether the potential reductions will partially or completely offset the
anticipated increases caused by biodiesel.

40 Two early cases addressing the improper deferral of mitigation measures are Sundstrom, supra, 202 Cal.App.3d 296,
248 Cal.Rptr. 352, and Gentry v. City of Murrieta (1995) 36 Cal.App.4th 1359, 43 Cal.Rptr.2d 170. Both cases involved
negative declarations. Our discussion here is limited to cases involving EIR's or their functional equivalents.

41 SOCA has been described as the leading case on the issue of deferred formulation of mitigation measures. (1 Kostka
& Zischke, supra, § 14.12, p. 698 (rev. 3/13).)

42 This language from Endangered Habitats also was quoted by this court in San Joaquin Raptor Rescue Center v. County
of Merced, supra, 149 Cal.App.4th 645, 670, 57 Cal.Rptr.3d 663, the first case published in this century in which we
considered whether to apply the exception permitting the deferral of mitigation. We also considered the exception and
concluded it did not apply in Gray v. County of Madera (2008) 167 Cal.App.4th 1099, 1121–1122, 85 Cal.Rptr.3d 50
(Gray ), and Madera Oversight Coalition, Inc. v. County of Madera, supra, 199 Cal.App.4th at p. 58, 131 Cal.Rptr.3d 626,
although the discussion in the latter case was not published.
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43 Our conclusion is consistent with the language from the SOCA decision that states “the agency can commit itself
to eventually devising measures that will satisfy specific performance criteria articulated at the time of project
approval” (SOCA, supra, 229 Cal.App.3d at p. 1029, 280 Cal.Rptr. 478) as well as the many cases that have referred
to specific performance criteria or standards. (E.g. Rialto Citizens for Responsible Growth v. City of Rialto (2012) 208
Cal.App.4th 899, 945, 146 Cal.Rptr.3d 12 [loose or open-ended performance criteria prohibited]; Endangered Habitats,
supra, 131 Cal.App.4th at pp. 793–794, 32 Cal.Rptr.3d 177.)

44 All further statutory references in part V of this opinion, unless otherwise indicated, are to sections of the APA set forth
in the Government Code.

45 The LCFS regulations define “GTAP” and “GTAP Model” as the Global Trade Analysis Project Model (January 2010),
which is a software package comprised of (1) a visual interface for use the with the GTAP databases maintained by
Purdue University, (2) a February 2009 GTAP model customized for corn ethanol, (3) a February 2009 GTAP model
customized for sugarcane ethanol, and (4) a compressed file containing the January 2010 model customized for Midwest
soybeans. (Cal.Code Regs., tit. 17, § 95481, subd. (a)(30)(A)–(D).)

46 Our summary of the APA's requirements is tailored to this case and, thus, the last requirement concerning the file is
broader than the description given by the Tidewater court. In Tidewater, the last requirement listed by our Supreme Court
stated that the agency must “forward a file of all materials on which the agency relied in the regulatory process to the
Office of Administrative Law [citation], which reviews the regulation for consistency with the law, clarity, and necessity
[citation].” (Tidewater, supra, 14 Cal.4th at p. 568, 59 Cal.Rptr.2d 186, 927 P.2d 296.) Unlike ARB's appellate brief, we
do not interpret the Supreme Court's more narrow description of an agency's duty concerning the file as curtailing the
agency's obligation to comply with the other statutory requirements concerning that file, such as contained in section
11347.3, subdivision (b).

47 Agencies are required to forward the rulemaking file to the Office of Administrative Law, which may refer to the file when
it reviews the regulation for consistency with the law, clarity and necessity. (§ 11347.3, subd. (c); § 11349.1, subd. (a).)
After conducting this review, the Office of Administrative Law either approves or disapproves the regulation. (§ 11349.3;
Syngenta Crop Protection, Inc. v. Helliker, supra, 138 Cal.App.4th at pp. 1175–1176, 42 Cal.Rptr.3d 191.) If the office
approves the regulation, it transmits the regulation to the Secretary of State for filing. (§ 11349.3, subd. (a).) Until filed
with the Secretary of State, a regulation may not be utilized or enforced. (§ 11340.5, subd. (a).)

48 Subparts (2) and (4) of this subdivision are not relevant to this case.

49 Therefore, subdivision (d)(3) of section 11350 is the basis for our conclusion that the trial court committed legal error
when it granted ARB's motion to strike the four e-mails and other omitted documents. On remand, the trial court will be
directed to vacate its order granting the motion to strike.

50 The GTAP reference concerns the model ARB used to estimate land use changes cause by increased use of biofuels
and the impact those changes would have on carbon emissions.

51 The pertinent language from section 11350, subdivision (a) states: “The regulation ... may be declared to be invalid for
a substantial failure to comply with this chapter....”

52 The full text of subdivision (a) of section 21168.9 provides:

“(a) If a court finds, as a result of a trial, hearing, or remand from an appellate court, that any determination, finding, or
decision of a public agency has been made without compliance with [CEQA], the court shall enter an order that includes
one or more of the following:

“(1) A mandate that the determination, finding, or decision be voided by the public agency, in whole or in part.

“(2) If the court finds that a specific project activity or activities will prejudice the consideration or implementation of
particular mitigation measures or alternatives to the project, a mandate that the public agency and any real parties in
interest suspend any or all specific project activity or activities, pursuant to the determination, finding, or decision, that
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could result in an adverse change or alteration to the physical environment, until the public agency has taken any actions
that may be necessary to bring the determination, finding, or decision into compliance with this division.

“(3) A mandate that the public agency take specific action as may be necessary to bring the determination, finding, or
decision into compliance with this division.”

53 The “decision” to defer the formulation of mitigation measures might be a “determination” for purposes of section 21168.9.
However, it does not appear that the distinction between a “decision” and a “determination” has any impact on our
selection of the appropriate remedy.

54 In Morning Star, the Supreme Court referred to “the court's inherent power to issue orders preserving the status quo” as
the basis for its order allowing a hazardous material fee program implemented in violation of the APA to remain in effect
while the agency was given a “reasonable opportunity to promulgate valid regulations under the APA.” (Morning Star,
supra, 38 Cal.4th at p. 341, 42 Cal.Rptr.3d 47, 132 P.3d 249.)

55 Because we have made this finding, we need not remand this issue to the trial court, which was the course taken by the
appellate court in Californians for Alternatives to Toxics v. Department of Food and Agriculture (2005) 136 Cal.App.4th
1, 38 Cal.Rptr.3d 638. In that case, the appellate court vacated the certification of the EIR, but did not enjoin the
department from engaging in activity under the Pierce's Disease Control Program addressed in the EIR. (Id. at pp. 21–
22, 38 Cal.Rptr.3d 638.) The appellate court directed the trial court, after notice and a hearing, to determine whether the
application of pesticides under the program would prejudice the consideration or implementation of mitigation measures
or alternatives to the project. (Id. at p. 22, 38 Cal.Rptr.3d 638.)

56 In County Sanitation, rather than automatically implement the parties' agreement, we tested their agreement against
equitable principles, such as the public interests implicated by their choice of remedies. (County Sanitation, supra, 127
Cal.App.4th at p. 1605, 27 Cal.Rptr.3d 28.) Because the parties' agreement did not harm the public interests at stake,
we decided to allow the ordinance to continue in effect pending the county's compliance with CEQA. (County Sanitation,
at p. 1605, 27 Cal.Rptr.3d 28.)

End of Document © 2024 Thomson Reuters. No claim to original U.S.
Government Works.
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Abstract
Objective This study assessed whether residents living
near commercial airports have increased rates of hospital
admissions due to respiratory diseases compared to those
living farther away from these airports.
Methods This cross-sectional study included all residents
living within 12 miles from the center of each three airports
(Rochester in Rochester, LaGuardia in New York City and
MacArthur in Long Island). We obtained hospital admis-
sion data collected by the NYS Department of Health for all
eligible residents who were admitted for asthma, chronic
bronchitis, emphysema, chronic obstructive pulmonary dis-
ease and, for children aged 0–4 years, bronchitis and bron-
chiolitis during 1995–2000. Exposure indicators were
distance from the airport (·5 miles versus >5 miles) and
dominant wind-Xow patterns from the airport (>75th per-
centile versus ·75th percentile), as well as their combina-
tions.
Results Increased relative risks of hospital admissions for
respiratory conditions were found for residents living
within 5 miles from the airports (1.47; 95% CI 1.41, 1.52
for Rochester and 1.38; 95% CI 1.37, 1.39 for LaGuardia)
compared to those living >5 miles. We did not Wnd positive
associations between wind-Xow patterns and respiratory
hospital admissions among the residents in any airport

vicinity. No diVerences were observed for MacArthur air-
port using either exposure measure.
Conclusion There is the suggestion that residential prox-
imity to some airports may increase hospital admissions for
respiratory disorders. However, there are many factors that
could inXuence this association that may diVer by airport,
which should be measured and studied further.

Keywords Hospital admissions · Respiratory diseases · 
Residential proximity · Airports

Introduction

Exposure to aviation fuels and their combustion products,
as well as heavy traYc around airports, has been a long-
standing concern for the population surrounding busy air-
ports. In a survey, 16 oYcials of the nation’s 50 busiest
commercial airports cited air quality as their most signiW-
cant environmental concern. The same report revealed that
33 of the 50 busiest airports were in areas in violation of the
Clean Air Act (United States General Accountability OYce
2000). Concerns about airports are likely to increase
because, according to Federal Aviation Administration
(FAA) air traYc is projected to double within the US by
2017 and internationally by 2010 (Holzman 1997). It is
important to understand the contribution of airports to the
air pollution problem so that sound plans can be developed
to reduce emissions and improve air quality (NESCAUM
2003) because increasing air traYc and related activities
may result in increased environmental pollution and poten-
tial adverse health eVects on the people working or living
near airports.

All aircraft, including ground service equipment (GSE)
and auxiliary power units (APU) at airports, release one or
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more of the following pollutants into the atmosphere: car-
bon dioxide (CO2), carbon monoxide (CO), volatile organic
compounds (VOCs), nitrogen oxides (NOx), sulfur oxides
(SOx), particulate matter (PM), and other hazardous pollu-
tants (Holzman 1997; NESCAUM 2003; Tesseraux et al.
1998). In 1993 for example, the Natural Resources Defense
Council (NRDC) reported that aircraft emitted an estimated
350 million pounds of VOCs and NOx during landing and
takeoV cycles in the United States, more than double 1970
levels (Holzman 1997). Both VOCs and NOx are precursors
of ground-level ozone, which can interfere with lung func-
tion and aggravate diseases such as asthma, chronic bron-
chitis, and emphysema. Ozone is an oxidant that can react
with a variety of biomolecules, some of which can generate
free radicals or other toxic compounds that can harm lung
cells and cause inXammation (American Thoracic Society
1996). Holzman et al. (Holzman 1997) found that during
the summer, about 10–20% of all East Coast hospital
admissions for respiratory problems may be ozone-related.
High levels of SOx or PM can also irritate the respiratory
system, contribute to respiratory illness, and aggravate
asthma and existing heart and lung disease (U.S. Environ-
mental Protection Agency 2006).

There are very few studies that have attempted to charac-
terize ambient air quality around large airports (Illinois
Environmental Protection Agency Bureau of Air 2002;
Mostardi-Platt Associates 2000; URS Corporation 2003).
These studies have found increased concentrations of PM
and hazardous air pollutants in areas downwind from the
airports. The current New York State air quality-monitoring
network is not designed to measure downwind/upwind
diVerences of air pollution around the airports evaluated in
this paper.

Although studies of general air pollution and respiratory
diseases in urban areas are numerous, the number of epide-
miological studies on residential airport proximity and respi-
ratory health is scarce (Passchier et al. 2000). A study
conducted in The Netherlands for the Health Council of The
Netherlands concluded “that there is suYcient evidence that
episodes of air pollution with levels observed within an air-
port operations system can cause short-term eVects like an
increased mortality rate and an increased frequency of hos-
pital admissions due to acute respiratory and cardiovascular
morbidity” (NESCAUM 2003). The study presented here
was conducted because of the lack of studies looking at
respiratory health near airports, especially in the US. The
purpose of this study was to assess respiratory hospital
admissions near three New York State (NYS) airports with
varying characteristics, including size, surrounding geogra-
phy, and population demographics. The hypothesis is that
residents living near commercial airports have increased
rates of hospital admissions due to respiratory diseases com-
pared to those living farther away from these airports.

Materials and methods

Study design and study population

We conducted a cross-sectional study to compare rates of
respiratory hospital admissions among residents near air-
ports to those living farther away from these airports for the
years 1995–2000. This study covers three commercial air-
ports in New York State: Rochester airport (ROC) in
Rochester, LaGuardia airport (LGA) in New York City,
and MacArthur International (ISP) airport in Long Island.
The three selected airports represent a range of airports
based on their size and activity level, including a large,
high-volume airport, a medium-sized airport, and a small
airport (Appendix).

The study population included all residents living within
12 miles of the center of each airport. However, for
LaGuardia airport, a 12-mile radius included John F. Ken-
nedy (JFK) airport. Therefore, to avoid misclassiWcation of
exposure due to pollutants from JFK airport, residents
located in the south and southeast of LaGuardia airport
were excluded from the analysis (1,798 census block
groups). In addition, hospital admissions with vague or
incomplete residential addresses (718 for Rochester, 30,344
for LaGuardia, and 868 for MacArthur) were excluded to
reduce misclassiWcation of residence assignment. Hospital
admissions due to respiratory conditions within the 12-mile
buVer included in the analysis are 9,928 for Rochester,
167,476 for LaGuardia, and 12,919 for MacArthur. The
total census count included in the analysis for the 12-mile
buVer surrounding the airports was 638,400 for Rochester,
4,942,044 for LaGuardia, and 812,311 for MacArthur.

Data collection and linkage

We obtained hospital admission and discharge data col-
lected by the New York State Department of Health
through the Statewide Planning and Research Cooperative
System (SPARCS) from 1995 to 2000 for all eligible resi-
dents. SPARCS collects hospital admission and discharge
data (except admissions at psychiatric and federal hospi-
tals) on all New York State residents. This population-
based data source contains detailed residential addresses,
principal diagnosis and date of birth. Patient’s race, ethnic-
ity, gender, date of admission, and date of discharge are
also included. This study and the acquisition of conWdential
data were approved by the appropriate ethics committees:
the New York State Department of Health Institutional
Review Board (IRB) and the Data Protection Review Board
(DPRB).

Residential addresses of all participants were geocoded
using MapMaker Plus for Windows (Version 6.0, 2000) in
a batch mode using both automatic and manual processes.
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To complete this process, MapInfo Software (Version 7.8,
2004) was utilized to interactively geocode the remaining
portion of non-geocoded addresses. We also obtained data
from the 2000 census, which included total population, and
demographic and socio-economic status indicators for each
block group within 12 miles of the airports. The distance
between the center point of the airport location and each
residential address, as well as the census block group cen-
troid was computed. The census block group was included
if the centroid fell within 12 miles of the center of the air-
port.

The New York State Department of Environmental Con-
servation (NYSDEC) provided a diagram on wind-Xow
patterns at each airport. Each sector shows the percentage
of hours in which the wind originated from the airport
(Appendix). Hourly wind speed and direction between 600
and 2400 h was compiled for each airport for the 1995–
2000 time period. The hourly wind data correspond to
times of maximum airport activity. In addition, NYSDEC
provided emissions inventories for several air pollutants
commonly emitted as a result of airport activity, including
CO, VOCs, NOX, and SOX (Appendix). The emissions and
dispersion modeling system (EDMS), Version 4.12 was
used to estimate the amount of emissions produced by air-
craft, GSE and APU which are potential sources of pollu-
tion. The emissions inventories, based on the 1999 landing
and take-oV cycles (LTO) data from the FAA, took into
account the type of aircraft, type of engine, and meteoro-
logical data.

Disease deWnition

Respiratory conditions included the following primary
diagnoses: asthma (ICD 493), chronic bronchitis (ICD
491), emphysema (ICD 492), chronic obstructive pulmo-
nary disease (COPD) (ICD 496) and, for children aged 0–
4 years, acute bronchitis and bronchiolitis (ICD 466) and
bronchitis not speciWed as acute or chronic (ICD 490).
Acute bronchitis and bronchiolitis are common respiratory
illnesses among very young children, and some previous
studies have suspected ambient air pollution to be associ-
ated with these conditions among young children (Karr
2004; Qian et al. 2004).

Exposure deWnition

Two main exposure indicators, distance from the census
block group centroid to the airport (<5 miles) and dominant
wind-Xow patterns from the airport (>75th percentile), as
well as their combinations were used. The 5-mile distance
is based on literature or previous studies done around air-
ports to assess pollutants, noises, accidents or cardiovascu-
lar diseases (Passchier et al. 2000; Daley and Naugle 1979).

The cut point for wind-Xow patterns was based on the dis-
tribution of the wind-Xow patterns in each sector around
each airport. Based on the wind-Xow patterns and distance
from the center of the airport, exposure to airport pollution
was deWned as follows: (1) residents located ·5 miles from
the center of the airport versus >5 miles; (2) residents
located downwind deWned as dominant wind-Xow pattern
>75th percentile versus ·75th percentile; and (3) each
combination of distance and wind- Xow patterns. The group
>5 miles and wind-Xow pattern ·75th percentile was used
as the reference.

Statistical analyses

The rates of hospital admissions for respiratory conditions
were calculated for each airport by dividing the total hospi-
tal admissions by the corresponding total population. Simi-
larly, rates of hospital admissions were calculated based on
distance and wind-Xow pattern cut points. The hospital
admissions and census data in each block group were also
dichotomized using the 75th percentile as the cut point
(>75th percentile versus ·75th percentile). A bivariate
analysis was conducted using a chi-square test to generate
relative risks and conWdence intervals (95% CI), using Epi-
Info 2000. Frequencies and proportions of socio-demo-
graphic factors were determined for each of the three
airports, stratiWed by distance (·5 miles and >5 miles).
Unconditional logistic regression was used to determine the
association between the respiratory rates of admission and
distance from the airport. Because we could not assess con-
founding on an individual level for the whole population at
risk, the unit of measure used in the regression models was
the census block group. We compared the census block
groups in the highest quartile of respiratory admissions
rates to all other census block groups, controlling for the
following proportions (highest quartile versus all others):
households under poverty level, African-American race,
Hispanic ethnicity, education less than high school, chil-
dren age 0–4 years, and population density (total popula-
tion/total area). The proportion of households living under
poverty level and the proportion of African Americans
were highly correlated (r > 0.50) with the distance from the
Rochester airport. In addition, population density was mod-
erately correlated (r = 0.44) with distance and highly corre-
lated with several demographic variables. Therefore, these
three variables were removed from the regression model for
this airport.

Results

Table 1 shows the socio-demographic composition of the
population living 5 miles or less from the center of each
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airport and those living >5 miles, but <12 miles from the
center of each airport. The age distribution of young and
elderly residents is similar among the three areas. However,
race and ethnicity distributions diVer. For example,
LaGuardia has a larger percentage of Hispanics both within
and beyond 5 miles as compared to the other airports.

The overall crude hospital admission rates for the 12-
mile vicinity of these airports were 16/1,000 for Rochester,
33/1,000 for LaGuardia and 16/1,000 for MacArthur.
Table 2 shows crude rates of hospital admissions ·5 and
>5 miles around each airport. For both LaGuardia and
Rochester airports hospital admissions rates are higher for
distance ·5 miles. The relative risks of hospital admissions
for respiratory conditions for residents living within 5 miles
from the center of the airport were 1.47 (95% CI 1.41, 1.52)
for Rochester and 1.38 (95% CI 1.37, 1.39) for LaGuardia
airports, as compared to those living beyond 5 miles from
the center of the each airport, respectively. No diVerences
were observed for MacArthur airport. When considering
hospital admission rates by distance for 1-mile increments
out to 12 miles, a clear and signiWcant trend of increasing
hospital admissions with closer distance from the airport
was observed for the Rochester airport. However, no simi-
lar trends were observed for either MacArthur or LaGuar-
dia airports where all distances have similar crude hospital

admission rates or no particular trend (data not shown). A
lack of trend was observed for all the three airports when
the wind-Xow pattern was examined by sector.

Table 2 also shows the crude rates of hospital admis-
sions in sections of the airports with wind-Xow pattern
>75th percentile as compared to those with the wind-Xow
pattern ·75th percentile. For LaGuardia and Rochester air-
ports, the crude hospital admissions were higher for those
areas with wind-Xow patterns >75th percentile. We
observed increased relative risks when we compared sec-
tors with wind-Xow pattern >75th percentile to sectors hav-
ing wind-Xow pattern (·75th percentile) for both Rochester
(RR 1.36; 95% CI 1.31, 1.42) and LaGuardia (RR 1.06;
95% CI 1.05, 1.07) airports.

Crude respiratory hospital admission rates for each com-
bination of distance and wind-Xow pattern are presented in
Table 3. For Rochester and LaGuardia airports, the lowest
crude admissions rates are seen for the combination
>5 miles distance and ·75th percentile wind-Xow pattern,
the lowest exposed or the referent group. Compared to this
reference, signiWcantly elevated relative risks were seen for
each combination of distance and wind Xow pattern for the
Rochester (RR: 1.96, 1.41, and 1.32) and LaGuardia (RR:
1.99, 1.68, and 1.55) airports, respectively. In Rochester the
group with the highest admission rates are those residents

Table 1 Socio-demographic composition of the population within and beyond 5 miles in a 12-mile buVer around study airports

New York State (2000 Census)

Rochester LaGuardia MacArthur

·5 miles >5 miles ·5 miles >5 miles ·5 miles >5 miles

Total (%) Total (%) Total (%) Total (%) Total (%) Total (%)

Whites 119,885 (61) 370,755 (84) 1,002,408 (45) 2,047,842 (40) 197,794 (91) 487,012 (82)

Blacks 57,124 (29) 41,944 (10) 433,359 (19) 1,685,198 (33) 5,847 (3) 42,764 (7)

Hispanics 14,678 (7) 22,678 (5) 793,701 (36) 1,306,314 (26) 17,401 (8) 82,195 (14)

Non-hispanics 183,333 (93) 417,711 (95) 1,433,352 (64) 3,793,190 (74) 199,466 (92) 513,249 (86)

Education <12 27,779 (14) 39,505 (9) 432,708 (19) 899,055(18) 25,219 (12) 47,190 (10)

Age 0–4 years old 12,984 (7) 27,747 (6) 149,224 (7) 348,030 (7) 15,489 (7) 43,093 (7)

Age ¸65 years old 22,398 (11) 64,449 (15) 262,102 (12) 576,038 (11) 20,629 (10) 64,652 (11)

Households below poverty level 14,682(19) 14,573 (8) 174,798 (21) 363,971 (19) 4,009(6) 8,549 (5)

Table 2 Risks of respiratory 
admissions within 5 miles from 
the center of each airport: 1995–
2000, New York State

Rochester Laguardia Macarthur

Rate/1,000 RR (95% CI) Rate/1,000 RR (95% CI) Rate/1,000 RR (95% CI)

Distance

·5.00 20 1.47 (1.41–1.52) 42 1.38 (1.37–1.39) 16 0.97 (0.93–1.00)

>5.00 14 Ref 30 Ref 16 Ref

Wind Xow pattern (%)

>75th %ile 18 1.36 (1.31–1.42) 35 1.06 (1.05–1.07) 15 0.91 (0.87–0.95)

·75th %ile 13 Ref 33 Ref 16 Ref
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who lived <5 miles from the airport with >75th percentile
wind-Xow pattern. However, we did not Wnd a similar pat-
tern in LaGuardia airport. For MacArthur airport, we did
not observe increased relative risks of hospital admissions
due to respiratory conditions for any combination of dis-
tance/wind-Xow patterns. To attempt to indirectly assess
the possible impacts of active smoking and also occupa-
tional exposures, we restricted the analysis of the Rochester
airport data for these exposure deWnitions to children age
0–9. We found that the risks of hospital admissions among
children age 0–9 were similar to or slightly higher (e.g.,
winds >75%ile: RR = 1.75; 95% CI: 1.60, 1.93) than the
risks of hospital admissions for the whole population (e.g.,
winds >75%ile: RR = 1.36; 95% CI: 1.31, 1.42) for each
exposure category we previously examined. In other words,
young children living closer to the airport had a similar or
higher risk of respiratory admissions than the total popula-
tion. In addition, the risk in young children is similar to that
among adults age 20–59 (e.g., winds >75%ile: RR = 1.77;
95% CI: 1.64, 1.92), which is an age group in which you
would expect to Wnd smokers and potential occupational
exposures.

Table 4 shows that the rates of hospital admissions due
to respiratory conditions were positively associated with
distance from the airport for the Rochester (RR = 1.96,
95% CI: 1.16, 3.29) and LaGuardia (RR = 1.68, 95% CI:
1.36, 2.07) airports, after controlling for potential socio-
demographic confounders. This association was not found
in the census block groups around MacArthur airport.

Although no signiWcant associations were observed
between the rates of hospital admissions due to respiratory
conditions in census block groups and the areas with wind
Xow pattern >75th percentile for any of the three airports,
the multivariate analysis for the Rochester airport revealed
a substantially higher adjusted relative risk (RR = 1.60,
95% CI: 0.91, 2.84) than the crude relative risk (RR = 1.36,
95% CI: 1.31, 1.42); however, due to the adjustment proce-
dure, the conWdence interval got much wider and the higher
relative risk lost its statistical signiWcance. Another interest-
ing point to note are the stronger eVects for traditionally
lower socio-economic groups including African-Ameri-
cans, Hispanics, and those with lower education.

Discussion

At LaGuardia and Rochester airports there were signiWcant
positive associations between respiratory diseases and resi-
dential distance, after adjusting for potential demographic
confounders. However, for the MacArthur airport we did
not observe an increased risk of hospital admissions.

There are few studies looking speciWcally at the associa-
tion between airports and respiratory hospital admissions.
A series of studies were conducted around the Schiphol
Airport in the Netherlands as part of a follow-up to a health
assessment necessary for approval of an airport expansion.
The 1994 initial report did not Wnd clear evidence that
admissions rates for respiratory disorders were higher in the

Table 3 Risks of respiratory admissions in relation to a combined exposure index (distance and wind Xow pattern): 1995–2000, New York State

Exposure index Rochester Laguardia Macarthur

Rate/1,000 RR (95% CI) Rate/1,000 RR (95% CI) Rate/1,000 (95% CI)

·5 miles and wind% >75th %ile 23 1.96 (1.85–2.07) 37 1.68 (1.65–1.71) 16 0.98 (0.92–1.06)

·5 miles and wind% ·75th %ile 16 1.41 (1.32–1.50) 44 1.99 (1.96–2.02) 15 0.93 (0.89–0.97)

>5 miles and wind% >75th %ile 15 1.32 (1.25–1.39) 34 1.55 (1.53–1.57) 14 0.84 (0.79–0.89)

>5 miles and wind% ·75th %ile 12 1.0 Ref 22 1.0 Ref 17 1.0 Ref

Table 4 Multivariate logistic 
regression model of rates of 
respiratory diseases (highest 
quartile versus others) in each 
block group and sociodemo-
graphic factors, distance, and 
wind Xow patterns: 1995–2000, 
New York State

Factors Rochester Laguardia Macarthur

RR 95% CI RR 95% CI RR 95% CI

Distance ·5 miles 1.96 1.16–3.29 1.68 1.36–2.07 0.94 0.48–1.82

Wind Xow pattern (>75th %ile) 1.60 0.91–2.84 1.08 0.88–1.34 0.52 0.22–1.23

Households under poverty levela – – 2.43 1.95–3.04 2.41 1.31–4.41

African Americana – – 4.03 3.25–4.99 2.04 0.85–4.92

Hispanic 1.93 1.01–3.71 5.27 4.13–6.74 2.18 0.92–5.14

Education less than HS 8.57 4.91–14.95 1.81 1.45–2.25 1.83 0.88–3.82

Age 0–4 years old 2.49 1.34–4.64 1.27 1.03–1.58 1.09 0.59–2.00

Population densitya – – 0.50 0.39–0.63 0.82 0.43–1.54

a Factors removed from the 
model due to moderate to high 
correlation (R > 0.44) with the 
distance at Rochester Airport
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area around the airport than in other study areas overall.
However, the authors did Wnd that in certain areas around
the airport, admissions for bronchitis and asthma were ele-
vated, but not consistently (Staatsen et al. 1994). A 2000
review article covering various airport related concerns
including pollution, noise, and safety found “a decrease in
the prevalence of respiratory complaints with increasing
distance from the airport,” referencing articles published in
Dutch (Passchier et al. 2000); a conclusion consistent with
our Wndings at Rochester.

A study of airport workers found that high exposure
(workers spending most of an 8-h day on the tarmac) to air-
craft fuel and jet stream exhaust was related to cough, cough
with phlegm, and runny nose, but not to other upper and
lower respiratory symptoms, compared to medium exposure
(median duration on tarmac = 1 h per day). Asthma was not
an outcome in this study, but the symptoms studied are
related to asthma and other serious respiratory disorders that
could cause hospital admissions. The conclusion of the
authors was that occupational exposure to jet fuel or jet
stream exhaust is associated with an excess of some respira-
tory symptoms. An additional Wnding was that the group’s
symptoms did not resolve when away from work: the authors
speculate that the individuals were still exposed while at
home because many lived close to the airport (TunnicliVe
et al. 1999). Another study looked at residents living ten or
more years around one of nine California airports from 1966
to 1986. In this study, airport visibility measures were con-
verted to PM2.5 estimates for exposure characterization. The
authors concluded that there was a suggestion that long-term
ambient concentrations of PM2.5 may be associated with
development of symptoms of respiratory disease such as
chronic bronchitis and asthma (Abbey et al. 1995). Each of
these studies provide some evidence that people working or
living in the vicinity of airports may be at an increased risk of
respiratory disorders, supporting our study results.

Although an increased risk of respiratory hospital admis-
sions was found when using distance as an exposure surro-
gate in our study, we did not Wnd an increased risk using
wind Xow pattern as an exposure surrogate, indicating that
closer proximity (5 miles or less) may have a greater eVect
on hospital admissions than wind Xow patterns. Five-year
wind Xow patterns may be too unstable to use as an expo-
sure surrogate because of other factors, such as time of day
or season. Two studies around Chicago’s O’Hare Interna-
tional Airport attempted to distinguish air pollutant levels
between upwind and downwind areas on wind-persistent
days. These studies found speciWc pollutants (PM Wne,
aldehydes, and other hazardous air pollutants) were higher
downwind from the airport (Illinois Environmental Protec-
tion Agency Bureau of Air 2002; Mostardi-Platt Associates
2000). However, these studies did not link the air-monitor-
ing data with health impacts.

As noted, we saw an increased risk of hospital admis-
sions around the Rochester and LaGuardia airports, but not
for the MacArthur airport. One possible explanation for this
diVerence is that the composition of the population around
the MacArthur airport is diVerent from the other two areas.
SpeciWcally, there is a greater proportion of whites and a
lower proportion of households below poverty level in the
MacArthur airport vicinity. These factors tend to be associ-
ated with better access to care, and in turn, better case man-
agement, which leads to fewer hospital admissions. The
eVect estimates showed a similar pattern even after adjust-
ment for these socio-demographic factors. Although we did
adjust for some socio-demographic variables, these may be
inadequately measured or there may be other confounding
factors that have not been controlled, such as smoking,
traYc, indoor air quality, occupational exposures, and other
local point/area sources of air pollution. The confounders
education and race may deal with some of these important
confounders indirectly but probably not in a suYcient way.
By using an indirect method for assessing the inXuence of
active smoking and occupational exposure, we found that
our results are not biased by these factors, based on results
from our analyses restricted to children age 0–9. Another
factor to consider is airport operations. Air carriers are air-
craft which seat at least 60 passengers, air taxis operate
smaller certiWed aircraft, and general aviation consists of
small aircraft that are privately owned. The air traYc at
MacArthur primarily consists of air taxis and general avia-
tion aircraft (81%) compared to LaGuardia (29%) and
Rochester (76%) (data not shown). This is supported by the
fact that MacArthur airport had fewer emissions of each of
the pollutants involved in respiratory irritation (Appendix).
In addition, fewer passengers may indicate less traYc in
and around the airport. Also, the MacArthur airport vicinity
has the fewest main roads near the airport and fewest indus-
trial facilities, indicated by the toxic release inventory
(TRI), and hazardous waste sites (Appendix) in the three
areas we studied. Overall, there may be some important
confounding factors playing a role in the hospital admis-
sions for respiratory disorders that we have not measured in
this study, which may explain the diVerent results among
airports.

One strength of this study is its unique nature. We are
aware of only one other study series examining hospital
respiratory admissions for residents around an airport.
Because we saw a positive association near two of three air-
ports studied, this may indicate a possible speciWc source of
air pollution aVecting respiratory admissions, although air-
ports may diVer on unmeasured factors. Another strength of
this study is the use of a large database able to ascertain
nearly 100% of hospital admissions for the conditions
under study. Additionally, we were able to use estimates of
wind-Xow patterns to provide a second exposure surrogate.
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The potential for exposure misclassiWcation is a limita-
tion of the study. We were only able to obtain data on sur-
rogates of exposure (distance between the airport and the
residence at time of discharge and a characterization of
wind-Xow patterns). We lack data for relevant emissions by
distance or wind sector. The fact that JFK airport (another
large, urban, international airport) is located within
12 miles of LaGuardia airport also aVects exposure related
to LaGuardia. To deal with this issue, we eliminated two
wind sectors for LaGuardia airport that overlap with the 12-
mile radius of JFK airport. Although we excluded these
sectors, we may still have some residual eVects from JFK,
particularly in adjacent neighborhoods/sectors. In other
words, the results we found for LaGuardia may be partially
due to JFK.

Another limitation related to exposure is the lack of data
on traYc emissions, which have also been shown to be
related to respiratory hospital admissions (Oftedal et al.
2003; Smargiassi et al. 2006) Other studies have also
expressed concern over the possible contribution of traYc
emissions to airport exposures (Passchier et al. 2000; Vis-
ser et al. 2005; van Kempen et al. 2006). Holzman has
stated that cars and buses at airports are often the dominant
source of air pollution at the airport (Holzman 1997). Vis-
ser et al. noted that volatile hydrocarbons emitted from air
traYc at Schiphol Airport were only 3% of the total, while
road traYc contributed 28% (Visser et al. 2005). Further-
more, other studies have noted that pollution around air-
ports is comparable to other urban levels (Illinois
Environmental Protection Agency Bureau of Air 2002; Vis-
ser et al. 2005; van Kempen et al. 2006).

One important limitation is the use of population level
data for potential confounders. An ecologic fallacy may
be present if the population level data are not representa-
tive of the individuals in the study. A Wnal issue is the
lack of identiWers for hospital admissions because there
may be multiple admissions per person in the study data
set.

In conclusion, there is the suggestion that residential
proximity to some airports may increase hospital admis-
sions for respiratory disorders. However, there are many
factors that could inXuence this association that may diVer
by airport, and that should be measured and studied further
as well.
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SHARE THIS:

SB-32 California Global Warming Solutions Act of 2006: emissions limit. (2015-2016)

Senate Bill No. 32

CHAPTER 249

An act to add Section 38566 to the Health and Safety Code, relating to greenhouse gases.

[ Approved by Governor  September 08, 2016. Filed with Secretary of State
 September 08, 2016. ]

LEGISLATIVE COUNSEL'S DIGEST

SB 32, Pavley. California Global Warming Solutions Act of 2006: emissions limit.

(1) The California Global Warming Solutions Act of 2006 designates the State Air Resources Board as the state
agency charged with monitoring and regulating sources of emissions of greenhouse gases. The state board is
required to approve a statewide greenhouse gas emissions limit equivalent to the statewide greenhouse gas
emissions level in 1990 to be achieved by 2020 and to adopt rules and regulations in an open public process to
achieve the maximum, technologically feasible, and cost-effective greenhouse gas emissions reductions.

This bill would require the state board to ensure that statewide greenhouse gas emissions are reduced to 40%
below the 1990 level by 2030.

(2) This bill would become operative only if AB 197 of the 2015–16 Regular Session is enacted and becomes
effective on or before January 1, 2017.

Vote: majority   Appropriation: no   Fiscal Committee: yes   Local Program: no 

THE PEOPLE OF THE STATE OF CALIFORNIA DO ENACT AS FOLLOWS:

SECTION 1. The Legislature finds and declares all of the following:

(a) The California Global Warming Solutions Act of 2006 (Division 25.5 (commencing with Section 38500) of the
Health and Safety Code) authorizes the State Air Resources Board to adopt regulations to achieve the maximum
technologically feasible and cost-effective greenhouse gas emissions reductions.

(b) The California Global Warming Solutions Act of 2006 (Division 25.5 (commencing with Section 38500) of the
Health and Safety Code) requires the State Air Resources Board to reduce statewide emissions of greenhouse
gases to at least the 1990 emissions level by 2020 and to maintain and continue reductions thereafter.

(c) Continuing to reduce greenhouse gas emissions is critical for the protection of all areas of the state, but
especially for the state’s most disadvantaged communities, as those communities are affected first, and, most
frequently, by the adverse impacts of climate change, including an increased frequency of extreme weather
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events, such as drought, heat, and flooding. The state’s most disadvantaged communities also are
disproportionately impacted by the deleterious effects of climate change on public health.

(d) The State Air Resources Board shall achieve the state’s more stringent greenhouse gas emission reductions
in a manner that benefits the state’s most disadvantaged communities and is transparent and accountable to the
public and the Legislature.
SEC. 2. Section 38566 is added to the Health and Safety Code, to read:

38566. In adopting rules and regulations to achieve the maximum technologically feasible and cost-effective
greenhouse gas emissions reductions authorized by this division, the state board shall ensure that statewide
greenhouse gas emissions are reduced to at least 40 percent below the statewide greenhouse gas emissions
limit no later than December 31, 2030.

SEC. 3. This act shall become operative only if Assembly Bill 197 of the 2015–16 Regular Session is enacted and
becomes effective on or before January 1, 2017.
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Sacramento Old City Assn. v. City Council, 229 Cal.App.3d 1011 (1991)
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KeyCite Yellow Flag - Negative Treatment
 Declined to Extend by POET, LLC v. State Air Resources Bd., Cal.App. 5

Dist., July 15, 2013
229 Cal.App.3d 1011

Court of Appeal, Third District, California.

SACRAMENTO OLD CITY ASSOCIATION,

et al., Plaintiffs and Appellants,

v.

CITY COUNCIL OF SACRAMENTO,

Defendant and Respondent.

Civ. C007769.
|

April 30, 1991.
|

Rehearing Denied May 28, 1991.
|

Review Denied Aug. 22, 1991.

Synopsis
Association and others sought writ of mandamus pursuant to
California Environmental Quality Act, challenging decision
of city to expand downtown convention center. The
Sacramento Superior Court, No. 360355, Michael Virga, J.,
denied writ, and appeal was taken. The Court of Appeal,
DeCristoforo, J., assigned, held that: (1) lack of specificity
in parking mitigation measures discussed in environmental
impact report did not amount to illegal segmentation of
project; (2) report adequately addressed mitigation measures;
(3) proposed mitigation measures satisfied Act; and (4)
substantial evidence supported findings related to mitigation
measures.

Affirmed.

Sims, J., filed dissenting opinion.
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[1] Environmental Law Assessments and
impact statements

Courts reviewing California Environmental
Quality Act decisions generally will defer to

agency's substantive judgments while requiring
strict compliance with procedures required by
law. West's Ann.Cal.Pub.Res.Code § 21000 et
seq.

2 Cases that cite this headnote

[2] Environmental Law Assessments and
impact statements

Courts reviewing California Environmental
Quality Act decisions must not overturn agency's
discretionary decisions and substitute their own
opinions as to what constitutes wise public
policy. West's Ann.Cal.Pub.Res.Code § 21000 et
seq.
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[3] Environmental Law Assessments and
impact statements

In applying substantial evidence standard, court
reviewing California Environmental Quality Act
decision must resolve reasonable doubt in favor
of administrative finding and decision. West's
Ann.Cal.Pub.Res.Code §§ 21168, 21168.5.

1 Case that cites this headnote

[4] Environmental Law Land use in general

Environmental impact report prepared by city
for proposed expansion of downtown convention
center did not have to include detailed provisions
for expanded parking to avoid improper
segmentation of project; while necessity for
adequate parking was reasonably foreseeable
given worst case scenario and potential
mitigation measures considered by city could
greatly expand scope and nature of project's
environmental consequences, until those specific
measures were adopted and more fully flushed
out, their effects remained abstract and
speculative, and they did not have to be included
in report. West's Ann.Cal.Pub.Res.Code § 21000
et seq.
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Measures proposed in environmental impact
report for expansion of downtown convention
center to mitigate deficit of 2,621 parking spaces
caused by project under worst case scenario
satisfied the California Environmental Quality
Act; report offered seven distinct types of
alternatives to be studied, analyzed, and possibly
incorporated into transportation management
program, including scheduling changes for
expanded center's activities, satellite parking
locations, public transit, and construction of new
parking or expanded use of existing parking.
West's Ann.Cal.Pub.Res.Code § 21002.

13 Cases that cite this headnote

[6] Environmental Law Land use in general

Environmental impact report for expansion
of downtown convention center was not
unsatisfactory for its failure to consider possible
cumulative impacts stemming from seven
measures proposed to mitigate deficit of 2,621
parking spaces created by expansion under worst
case scenario; city used its best efforts to find
out and disclose all it reasonably could. West's
Ann.Cal.Pub.Res.Code § 21000 et seq.

5 Cases that cite this headnote

[7] Environmental Law Land use in general

City adequately discussed cumulative traffic
impact of convention center expansion on
surrounding roads and intersections in its
environmental impact report for expansion,
insofar as report took into consideration
severity of traffic impacts and likelihood
of their occurrence, despite request by state
agencies that city analyze impact of center
expansion on freeway interchanges. West's
Ann.Cal.Pub.Res.Code § 21000 et seq.

[8] Environmental Law Effect of statement or
other requirements

Agency cannot fulfill its duties under
California Environmental Quality Act simply
by considering environmental impact report
before approving project; if agency decides to

approve project despite its significant adverse
impacts, agency must issue findings which
specifically state how agency has responded to
significant impacts identified in report. West's
Ann.Cal.Pub.Res.Code § 21000 et seq.

19 Cases that cite this headnote

[9] Environmental Law Consideration of
alternatives

Environmental Law Mitigation measures

For each significant effect identified in
environmental impact report, agency must make
one or more of following findings, supported
by substantial evidence in administrative record:
that changes or alterations have been required
in, or incorporated into, project that would
avoid or substantially lessen effect; that lead
agency lacks jurisdiction to make change, but
that another agency does have such authority;
and/or that specific, economic, social, or
other considerations make infeasible mitigation
measures or project alternatives identified
in final environmental impact report. West's
Ann.Cal.Pub.Res.Code § 21081.

36 Cases that cite this headnote

[10] Environmental Law Weight and
sufficiency

Substantial evidence in administrative record
supported city's finding that potentially
significant effects that convention center
expansion would have on traffic, circulation,
and parking would be reduced below level
of significance by mitigation measures to
extent those measures related to preparation of
transportation management plan, provision of
satellite parking, and promotion of alternative
transportation. West's Ann.Cal.Pub.Res.Code §
21081.

23 Cases that cite this headnote

[11] Environmental Law Land use in general

Mitigation findings for demolition of apartment
building, listed as priority structure on city's
official register of historic properties, in city's
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environmental impact report for expansion of
convention center were supported by substantial
evidence and complied with requirements of
California Environmental Quality Act; report
provided that city would establish aggressive
program to locate appropriate replacement
housing for tenants displaced from apartment
building and would cause replacement housing
to be built if relocation of building was found
to be infeasible. West's Ann.Cal.Pub.Res.Code §
21000 et seq.

1 Case that cites this headnote

Attorneys and Law Firms

**479  *1015  Law Offices of Kathryn Burkett Dickson,
Kathryn Burkett Dickson, Oakland, for plaintiffs and
appellants.

Evelyn M. Matteucci, Deputy City Atty., Sacramento, for
defendant and respondent.

Opinion

DeCRISTOFORO, Associate Justice, Assigned.*

Plaintiffs Sacramento Old City Association, Elaine Hamby,
and Susan Steinsapir (“SOCA”) appeal from the denial by
the Sacramento Superior Court of a writ of mandamus
sought pursuant to the California Environmental Quality
Act (“CEQA”). In their writ petition, SOCA sought to set
aside the decision of defendant, City Council of Sacramento
(“the City”) to expand the downtown Sacramento Convention
Center complex (“the center”) and to construct **480  an
office tower at 1325 J Street (“the office tower”). Plaintiffs
also sought an injunction against the future demolition of
the Merrium Apartments until the City prepares an adequate
environmental impact report (“EIR”) on the project. On
appeal, plaintiffs argue the EIR approved by the City is
inadequate under CEQA. Plaintiffs contend the EIR is
deficient because: (1) the EIR fails to adequately address
mitigation of parking and traffic impacts; (2) the EIR contains
insufficient findings concerning parking and the destruction

of the Merrium Apartments.1

We find the record supports the City's certification of the
community center expansion. Therefore, we shall affirm the
judgment.

*1016  FACTUAL AND PROCEDURAL BACKGROUND

In 1987, the City proposed an expansion of its existing
Community Convention Center, located in downtown
Sacramento. After considering various studies, the City
determined the existing center was unable to attract and
accommodate its full potential of convention-related events.
This failure was partially based on size constraints of the
existing center.

The City also sought, by enlarging the existing center, to
further its goal of revitalization of downtown Sacramento. As
part of this downtown revitalization, the City proposed the
development and support of an entertainment/hotel district in
downtown Sacramento, expanding outward from the existing
center. In a report, the City noted, “it has been broadly
agreed that this district should be such that the performing
arts, restaurants and retail establishments can all flourish.
An expanded convention capability will serve to provide
increased financial support to these activities, in addition to
existing local support. [¶] Indeed, the location of an expanded,
vital, Community/Convention Center in the entertainment/
hotel district will serve to counteract those forces currently
drawing development away from the central core, and will
allow these sought after downtown activities to thrive.” The
City began formal consideration of expansion of the center.

Subsequently, the City's Planning and Development
Department received applications from several developers
for special permits to allow construction of high-rise office
towers within a block of the center. The City, citing the
geographic proximity of the office towers to the center and
the resulting inter-related environmental issues, decided to
prepare a single EIR, covering the proposed office towers and

the expansion of the center.2

The City commissioned a marketing analysis to provide space
planning requirements for the proposed center expansion.
This analysis recommended an additional 140,000 gross
square feet of exhibit, meeting and ballroom space and
additional loading dock facilities in order to realize the
center's full market potential. The analysis proposed no
specific design for the expansion.
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The City considered five design alternatives for the proposed
expansion: north (175,000 additional square footage); east
(130,000 additional square footage); west (135,000 additional
square footage); a SOCA alternative (210,000 additional
square footage); and a no-project alternative.

*1017  The City prepared and made available a draft EIR. In
the draft EIR each of the **481  five proposed alternatives
to the center expansion and each of the three proposed
office towers were evaluated in 14 subject areas: land
use; historic preservation and cultural resources; population;
employment; housing; visual quality; traffic circulation and
parking; noise; air quality; microclimate; public services;
fiscal impacts; geology and soils; and biotic resources. Under
each subject area the draft EIR analyzed any potential impacts
and listed potential mitigation measures. The draft EIR also
considered the cumulative impacts of the various proposed
center expansion alternatives when combined with one or
more of the office towers.

Several public hearings were held on the draft EIR. In
addition, written comments were submitted to the City,
and, ultimately incorporated into the final EIR. At the
public meetings numerous questions were raised regarding
the potential impact of traffic and parking on downtown
Sacramento. The City was also questioned regarding the lack
of specific mitigation measures to alleviate the impact of
parking. The City responded that it was too soon in the design
process of the center to make specific recommendations.

Following the meetings, on October 4, 1988, the City certified
the EIR as complete and in compliance with CEQA. The
City also adopted a motion of intent to select the east
alternative to the proposed center expansion (including the
office tower). The east alternative necessitated the removal or
destruction of the Merrium Apartments, a priority structure
on Sacramento's Official Register of Historic Properties.
The City held a hearing on the feasibility of retaining the
Merrium Apartments. The City determined that, in order to
achieve the contiguous square footage required for the needed
expansion of the center's exhibit hall, the Merrium could not
remain in its present location. The City adopted a requirement
of replacement housing as a condition of approval of the
expansion of the center.

On October 25, 1988, by a five to four vote, the City certified
the EIR and formally approved the east alternative. The City
also adopted Findings of Fact and a Statement of Overriding
Considerations.

In its findings the City found that, should the relocation
of the Merrium prove to be infeasible, the adverse impact
of the loss of the Merrium was overridden by the benefits
of the expansion of the project. In addition, the findings
required the City to explore the possibility of relocating
the Merrium. However, a feasibility study commissioned by
the City concluded moving the Merrium was not feasible
because of the weight, width and depth of the structure.
Subsequently, the City issued a finding stating moving the
Merrium was not feasible, and reaffirming its statement of
overriding considerations for the loss of the Merrium.

*1018  Plaintiffs petitioned for a writ of mandamus in
Sacramento Superior Court, to which City and Benvenuti,
developer of the office tower, filed an opposition. Following
a two-day bench trial, the court denied the writ. The
court's minute order states: “The Court took the above
matter under submission following oral arguments by the
attorneys for the parties. The Court has given the matter
careful consideration. In the view of the Court, the City
of Sacramento substantially complied with the California
Environmental Quality Act (CEQA) when it certified the
final environmental impact report (EIR) for the Sacramento
Community Center expansion and the 1325 J Street office
towers. Therefore, the Petition for Writ of Mandamus and

Complaint for Declaratory and Injunctive Relief is denied.”3

Plaintiffs filed a notice of appeal, following the entry of

judgment.4

**482  I. Compliance with CEQA
Plaintiffs' appeal attacks the validity and sufficiency of the
EIR with respect to its treatment of mitigation of impacts and
analysis of cumulative impacts. The impacts plaintiffs focus
on are the problems associated with parking and traffic.

A. Standard of Review
[1] [2]  When plaintiffs challenge CEQA decisions,

reviewing courts generally will defer to the agency's
substantive judgments while requiring strict compliance with
procedures required by law. Courts must not overturn an
agency's discretionary decisions and substitute their own
opinions as to what constitutes wise public policy. (El Dorado
Union High School Dist. v. City of Placerville (1983) 144
Cal.App.3d 123, 130, 192 Cal.Rptr. 480.) “The court does
not pass upon the correctness of the EIR's environmental
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conclusions, but only upon its sufficiency as an informative
document.” (County of Inyo v. City of Los Angeles (1977) 71
Cal.App.3d 185, 189, 139 Cal.Rptr. 396.)

[3] *1019  Two CEQA provisions, Public Resources
Code sections 21168 and 21168.5 govern the standard of
review applied by courts in CEQA actions. The Supreme
Court in Laurel Heights noted the standard of review
under both sections is essentially the same: “[W]hether
substantial evidence supports the agency's determination.”
(Laurel Heights Improvement Assn. v. Regents of University
of California (1988) 47 Cal.3d 376, 392, at fn. 5, 253 Cal.Rptr.
426, 764 P.2d 278, citation omitted.) The Supreme Court went
on to state: “A court may not set aside an agency's approval
of an EIR on the ground that an opposite conclusion would
have been equally or more reasonable. A court's task is not
to weigh conflicting evidence and determine who has the
better argument when the dispute is whether adverse effects
have been mitigated or could be better mitigated. We have
neither the resources nor scientific expertise to engage in such
analysis, even if the statutorily prescribed standard of review
permitted us to do so. Our limited function is consistent
with the principle that ‘The purpose of CEQA is not to
generate paper, but to compel government at all levels to make
decisions with environmental consequences in mind. CEQA
does not, indeed cannot, guarantee that these decisions will
always be those which favor environmental considerations.’
” (Id. at p. 393, 253 Cal.Rptr. 426, 764 P.2d 278, citations
omitted.)

In applying the substantial evidence standard, the reviewing
court must resolve reasonable doubt in favor of the
administrative finding and decision. Substantial evidence
consists of enough relevant information and reasonable
inferences from this information that a fair argument can be
made to support the agency's conclusion, even though other
conclusions might also be reached. (Laurel Heights, supra, 47
Cal.3d at pp. 392–393, 253 Cal.Rptr. 426, 764 P.2d 278.)

B. Mitigation of Parking and Traffic Impacts
Plaintiffs argue the City's EIR is defective because it fails
to properly analyze or adequately mitigate the potential
environmental effects of the parking necessitated by the
project.

1. Impacts Discussed in the EIR
Before we address the specifics of plaintiffs' contention,
we review the parking impacts discussed in the EIR. In

preparation for the EIR, the City analyzed the number of
vehicle trips and parking impacts the various center expansion
alternatives would generate. For each alternative, the City
used a hypothetical “worst-case” scenario based on the
assumption that all expanded convention center facilities were
programmed to be utilized on the **483  *1020  same
day, at the same time. This scenario assumed all the center's

facilities would be in use at 2:00 p.m. on a weekday.5

The EIR found that, under the worst case scenario, every
available parking space, both public and private within a
three-block radius would be occupied. In addition, even
with full occupancy of available spaces, an additional 1,760
parking spaces would be needed. Further, the project would
eliminate 200 existing parking spaces, bringing the spaces
required to a total of 1,960.

When the impacts of the 1215 K Street office tower (227
parking spaces needed) and the 1325 J Street office tower (434
parking spaces needed) were added, the total rose to 2,621
needed spaces.

In summary, under the worst case scenario, the vehicles
generated by the full use of the expanded convention center
and two office towers would fill all the available parking
spaces within three blocks, and parking spaces would still be
needed for 2,621 cars.

In the draft EIR, which considered the various expansion
proposals, the City summarized in detail the parking impacts
under each proposal. In addition, the City prepared tables
outlining: the number of trips expansion of the convention
center and construction of the office towers would generate;
a comparison of the number of trips generated by the existing
center and by an expanded center; and a graph summarizing
parking impacts.

2. Mitigation Measures in the EIR
The City's draft EIR discussed ways of mitigating the impact
of parking. The draft EIR outlined mitigation measures for
each of the proposals, as well as mitigation measures for the
cumulative effects of the office towers and center.

Because the proposed traffic and parking mitigation measures
for the subsequently adopted east alternative are the primary
focus of plaintiffs' appeal, we reproduce them in full:
“Mitigation Measures [¶] The following measure is required
by the City to offset potential traffic impacts:
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“The City will require preparation of a Transportation
Management Plan (TMP) to reduce project-related traffic and
parking impacts.

*1021  “The following additional measures are
recommended by the Consultant and should be considered as
part of an overall program to reduce area parking utilization
to less than 90 percent occupancy:

“Parking. Mitigation measures to reduce projected parking
impacts have been developed with the overall goal being
an overall area parking utilization rate of 90 percent during
the critical weekday afternoon period. Potential mitigations
include satellite parking facilities, and program controls to
reduce parking demands. Specific potential mitigations are
described as follows:

“a. Limit the Size of “Short–Term” Weekday Events. A
significant amount of the projected parking impact is the
result of assumed attendance at secondary “short-term”
events, such as state exams or seminars. The worst-case
analysis assumes 1,735 persons attend such an event.
Restricting the size of these secondary events when a public
show or convention is being held would reduce parking
impacts.

“b. Promote Regional/National Conventions. This analysis
has assumed that a locally-oriented convention, such as
has occurred in the past, would occur. Such conventions
or conferences which draw from the local area population
also feature high private automobile usage. Regional/national
conventions, with greater emphasis on airplane travel and
downtown hotel accommodations, would create less impact,
and promoting and booking such events would reduce
parking demands. To promote regional/national conventions,
additional downtown hotel space would probably have to be
provided.

**484  “c. Provide Satellite Parking. Area parking impacts
could be reduced if event attendees parked elsewhere and
walked or were shuttled to the Convention Center. Satellite
parking locations would have to be readily identifiable to
patrons and shuttle service would have to be timely and
convenient. Implementation of this mitigation is complicated
by the need to locate a source of available parking during
the critical weekday afternoon hours. This parking would
have to be located outside the study area and would have to
be designated for Convention Center attendees. Use of light

rail parking areas for satellite parking might be considered
if sufficient parking capacity could be provided and enought
[sic] light rail seats are available.

“d. Promote Alternative Transportation Modes for Attendees.
The use of existing RT Metro and Bus service by event
attendees should be promoted through advertising, passes or
subsidies.

*1022  “e. Restrict Event Schedules. Large locally-oriented
conventions or conferences could be restricted to evenings
and weekends when the area parking supply may more
adequately meet projected demands. Such inc[e]ntives are
already provided for many public downtown events (i.e., jazz
festival) where parking is at a premium.

“f. Promote Alternative Transportation Modes for Existing
Area Employees and Visitors. Additional parking could be
made available if downtown employees or visitors, now
driving private automobiles, were encouraged to carpool or
to use transit service. Designating existing parking for pools,
increasing parking rates or subsidizing transit utilization are
potential measures to reduce current parking demands.

“g. Construct Additional Parking. Impacts to area parking
conditions could be partially mitigated by redesigning
the project to provide on-site parking or by constructing
additional parking in the study area which would be
designated for Convention Center attendees. The Downtown
Sacramento Parking Study (Wilbur Smith Associates 1/88)
notes a proposal to expand Lot E (12th & I) to provide 381
spaces, and describes the East End Garage (1,058 spaces
on I Street between 10th and 11th). Both projects would
be available to the general public but could be designated
for Convention Center use in order to accommodate large
concurrent events. The study also describes development of
a Lot C structure, which could provide a net increase of 733
spaces on H Street between 14th and 15th Street. In addition,
the recently completed Hyatt Regency Ho[t]el is intended to
provide some public parking. This additional parking was
not included in the demand analysis. To mitigate project
parking demands, the overall level of parking utilization in
the study area should not exceed 90 percent. Table 4–25
provides a schedule for calculation of variable mitigations
which would achieve this level of utilization. Use of this
schedule is described in detail under cumulative conditions,
and an example application is presented in Appendix C.”
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After circulation of the draft EIR, during a series of
public meetings, the City was bombarded by questions
concerning, among other issues, the impact of parking
in downtown Sacramento. SOCA questioned some of the
parking mitigation alternatives. The Department of Public
Works and the Department of Transportation commented on
parking mitigation measures. In response, the City outlined,
discussed and attempted to clarify the various mitigation
measures. In addition, written comments concerning parking
were solicited, discussed and ultimately included in the EIR.

On appeal, plaintiffs argue the EIR's consideration of parking
impacts fails to comply with the requirements of CEQA.
Plaintiffs phrase this *1023  argument in three different
ways: (1) the City has treated parking as a separate,
independent future project, rather than a necessary component
of the current project, thereby improperly segmenting the
project; (2) the City's discussion of parking mitigation
measures is inadequate and incomplete; and (3) by deferring
the discussion of specific mitigation measures, the City fails
to properly evaluate the cumulative effects of the project.

**485  3. Improper Segmentation of the EIR
[4] Initially, plaintiffs argue the lack of specificity in the

parking mitigation measures discussed in the EIR amounts to
an illegal segmentation of the project. According to plaintiffs'
reasoning, by deferring the complete review of parking
problems until an undetermined future date, the City has
illegally truncated the proposed project and treated parking
impacts as a separate independent project.

As plaintiffs point out, the heart of the EIR process is an
accurate description in the EIR of the proposed project.
“A curtailed or distorted project description may stultify
the objectives of the reporting process. Only through an
accurate view of the project may affected outsiders and public
decision-makers balance the proposal's benefit against its
environmental cost, consider mitigation measures, assess the
advantage of terminating the proposal ... and weigh other
alternatives in the balance. An accurate, stable and finite
project description is the sine qua non of an informative and
legally sufficient EIR.” (Inyo County v. City of Los Angeles,
supra, 71 Cal.App.3d at pp. 192–193, 139 Cal.Rptr. 396.)

Plaintiffs argue specific, detailed provisions for necessary
parking fall within the project's scope, and must be included
in the EIR. In support, plaintiffs cite Laurel Heights, supra, 47
Cal.3d at page 376, 253 Cal.Rptr. 426, 764 P.2d 278. In order
to address plaintiffs' concerns a detailed discussion of Laurel

Heights is necessary. In Laurel Heights a citizens association
challenged the University of California's certification of an
EIR for the expansion of the pharmacy school's biomedical
research operations, and the creation of a new facility in a
residential neighborhood.

One of the plaintiffs' contentions centered on the scope of the
University's EIR. Plaintiff argued the EIR did not accurately
assess the project's reasonably foreseeable impacts, because
the analysis ignored the fact the University intended to expand
the research facility within a few years after opening it. (Id.

at pp. 393–394, 253 Cal.Rptr. 426, 764 P.2d 278.)6 The EIR
omitted any discussion of *1024  the impacts of the project in
its probable ultimate expanded form. The University argued it
need not evaluate the effects of future use of the site, because
it had not yet formally approved any expansion of the facility.
(Id. at p. 394, 253 Cal.Rptr. 426, 764 P.2d 278.)

The Supreme Court agreed with plaintiff and held that the
EIR should have addressed anticipated future uses of the site
and their environmental effects. The Court also found that
“a public agency's approval of a project or future portions of
a project is not a prerequisite for an environmental impact
report under CEQA.” (Id. at p. 395, 253 Cal.Rptr. 426, 764
P.2d 278, fn. omitted.)

The court went on to explain: “The more important and
difficult question is what circumstances require consideration
in an EIR of future action related to the proposed project.
A basic tenet of CEQA is that an environmental analysis
should be prepared as early as feasible in the planning
process to enable environmental considerations to influence
project program and design and yet late enough to provide
meaningful information for environmental assessment. The
[University] Regents correctly noted that where future
development is unspecified and uncertain, no purpose can be
served by requiring an EIR to engage in sheer speculation
as to future environmental consequences. We agree that
environmental resources and the public fisc may be ill served
if the environmental review is too early. On the other hand,
the later the environmental review process begins, the more
bureaucratic and financial momentum there is behind a
proposed project, thus providing a strong incentive to ignore
environmental concerns that could be dealt with more easily at
an early stage of the project. This problem may be exacerbated
where, as here, the public agency prepares and approves
the EIR for **486  its own project. For that reason, EIRs
should be prepared as early in the planning process as possible
to enable environmental considerations to influence project,
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program or design.” (Id. at p. 395, 253 Cal.Rptr. 426, 764 P.2d
278, citations omitted; internal quotation marks omitted.)

The court then considered how to balance these competing
concerns stating: “We hold that an EIR must include any
analysis of the environmental effects of future expansion or
other action if: (1) it is a reasonably foreseeable consequence
of the initial project; and (2) the future expansion or action
will be significant in that it will likely change the scope
or nature of the initial project or its environmental effects.
Absent these two circumstances, the future expansion need
not be considered in the EIR for the proposed project. Of
course, if the future action is not considered at that time,
it will have to be discussed in a subsequent EIR before
the future action can be approved under CEQA. [¶] This
standard is consistent with the principle that ‘environmental
considerations do not become submerged by chopping a large
project into many little ones—each with a minimal *1025
potential impact on the environment—which cumulatively
may have disastrous consequences.’ The standard also gives
due deference to the fact that premature environmental
analysis may be meaningless and financially wasteful. Under
this standard, the facts of each case will determine whether
and to what extent an EIR must analyze future expansion
or other action.” (Id. at p. 396, 253 Cal.Rptr. 426, 764 P.2d
278, citation omitted; emphasis added.) The Court found the
University's expansion was reasonably foreseeable and would
change the scope of the initial project. (Id. at p. 398, 253
Cal.Rptr. 426, 764 P.2d 278.)

Plaintiffs in the present case contend the facts before us
concerning parking compel the same conclusion. According
to plaintiffs, provision of necessary parking for the expansion
of the center was reasonably foreseeable and provision
for adequate parking “by any method would be a major
undertaking that would of necessity greatly expand the scope
and nature of the initial project's environmental consequences
beyond the effects of the building of the expansion and office
towers alone.”

We must disagree with plaintiffs' analysis of the facts of
this case. We agree the necessity for adequate parking is
reasonably foreseeable given the worst case scenario of 2,621
automobiles searching for parking in downtown Sacramento.
In response to this foreseeable impact, the City provided a
list of seven “specific potential mitigation” measures ranging
from limiting the size of weekday events to constructing
additional parking.

However, unlike the situation in Laurel Heights where the
University knew it would be expanding in the immediate
future, and knew exactly how many square feet the expansion
would be, the City in this case knows only that it will
have to mitigate parking, probably by implementing some
or all of the potential mitigation measures listed in the
EIR. These potential mitigation measures may, in certain
combinations greatly expand the scope and nature of the
project's environmental consequences. However, until these
specific measures are adopted and more fully fleshed out,
their effects remain abstract and speculative.

This was not the case in Laurel Heights where the record
revealed the University had already decided on expanding

the project to twice its original size.7 Nothing **487  in the
record before us shows the City had already *1026  decided,
at the time of the EIR, on any one mitigation measure (for
example the construction of a parking structure) which would
be a “future expansion or action ... significant in that it will
likely change the scope or nature of the initial project or its
environmental effects.” (Laurel Heights, supra, 47 Cal.3d at
p. 396, 253 Cal.Rptr. 426, 764 P.2d 278.) Therefore, we do not
find the City, by considering a list of seven parking mitigation

measures, impermissibly segmented the project.8

4. Adequacy of Mitigation Measures
[5] Plaintiffs argue the EIR is defective because the City

failed to describe and examine “true” mitigation measures
and failed to analyze the potential environmental impacts
of implementing such measures. Plaintiffs contend the EIR
provides no specific mitigation measures for the parking
impacts, but instead offers a list of “seven general measures
of the sort that might be included in [the City's] unformulated
‘Transportation Management Plan.’ ” This, according to
plaintiffs, is not enough to satisfy CEQA.

*1027  Public Resources Code section 21002 requires
agencies to adopt feasible mitigation measures to
substantially lessen or avoid otherwise significant adverse
environmental impacts.

The CEQA guidelines state that to be legally adequate
mitigation measures must be capable of: “(a) Avoiding the
impact altogether by not taking a certain action or parts of
an action. (b) Minimizing impacts by limiting the degree
or magnitude of the action and its implementation. (c)
Rectifying the impact by repairing, rehabilitating, or restoring
the impacted environment. (d) Reducing or eliminating the
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impact over time by preservation and maintenance operations

during the life of the action.” (Guidelines, § 15370.)9

**488  For each significant effect, the EIR must identify
specific mitigation measures; where several potential
mitigation measures are available, each should be discussed
separately, and the reasons for choosing one over the others
should be stated. If the inclusion of a mitigation measure
would itself create new significant effects, these too, must be
discussed, though in less detail than required for those caused
by the project itself. (Guidelines, § 15126, subd. (c); see also
Stevens v. City of Glendale (1981) 125 Cal.App.3d 986, 995–
996, 178 Cal.Rptr. 367.)

For projects for which an EIR has been prepared,
where substantial evidence supports the approving agency's
conclusion that mitigation measures will be effective, courts
will uphold such measures against attacks based on their
alleged inadequacy. (Laurel Heights, supra, 47 Cal.3d at p.
407, 253 Cal.Rptr. 426, 764 P.2d 278.)

Plaintiffs compare the situation in the present case to the
situation in Sundstrom v. County of Mendocino (1988)
202 Cal.App.3d 296, 248 Cal.Rptr. 352. In Sundstrom,
the appellate court set aside a county's approval of a
conditional use permit authorizing construction of a sewage
treatment plant to serve an existing development. The
court found the county had violated CEQA by approving
the project based on a negative declaration without first
resolving uncertainties regarding the project's potential to
cause significant environmental impacts. (Id. at pp. 307–308,
248 Cal.Rptr. 352.)

*1028  Among the conditions of approval were directions
to the project applicant to develop and implement concrete
mitigation measures after project approval. The applicant
was to prepare a hydrological study evaluating the project's
potential environmental effects and proposing any necessary
mitigation measures. The appellate court concluded because
the success of mitigation was uncertain, the county could not
have reasonably determined that significant effects would not
occur. This deferral of environmental assessment until after
project approval violated CEQA's policy that impacts must
be identified before project momentum reduces or eliminates
the agency's flexibility to subsequently change its course of

action.10

Although plaintiffs contend the lack of specific parking
mitigation in the present case mirrors the situation in

Sundstrom and compels a similar result, we note several
distinct differences between the two cases. First, Sundstrom
involved a negative declaration. A negative declaration must
be prepared when an agency determines, after preparing an
initial study, that a project “does not have a significant effect
on the environment.” Such a determination can be made only
if “[t]here is no substantial evidence before the agency” that
such impacts may occur. (Pub. Resources Code, § 21080,
subd. (c); Guidelines, § 15070, subd. (a).) In other words,
in Sundstrom the county had determined, before the required
studies were even performed, that the project would not have
a significant impact on the environment. In contrast, the City
in the present case, acknowledged traffic and parking have
the potential, particularly under the worst case scenario, of
causing serious environmental problems. The City did not
minimize or ignore the impacts in reliance on some future
parking study.

Moreover, the county in Sundstrom approved the project
without considering or addressing any mitigation measures.
In **489  the present case, the City has set forth a list
of alternatives to be considered in the formulation of a
transportation management plan, a plan the City itself, not the
developer, will prepare.

As one commentator has opined Sundstrom “need not be
understood to prevent project approval in situations in which
the formulation of precise means of mitigating impacts is
truly infeasible or impractical at the time of project approval.
In such cases, the approving agency should commit itself
to eventually working out such measures as can be feasibly
devised, but should treat the impacts in question as being
significant at the time of project approval. Alternatively, for
kinds of impacts for which mitigation is *1029  known
to be feasible, but where practical considerations prohibit
devising such measures early in the planning process (e.g.,
at the general plan amendment or rezone stage), the agency
can commit itself to eventually devising measures that will
satisfy specific performance criteria articulated at the time
of project approval. Where future action to carry a project
forward is contingent on devising means to satisfy such
criteria, the agency should be able to rely on its commitment
as evidence that significant impacts will in fact be mitigated.
(See Laurel Heights, supra, 47 Cal.3d at 418 [253 Cal.Rptr.
426, 448, 764 P.2d 278, 300,] (upholds mitigation measure by
which project noise levels will be kept within performance
standards); and Schaeffer Land Trust v. San Jose City Council
(6th Dist.1989) 215 Cal.App.3d 612, 632 [263 Cal.Rptr. 813,
819] (upholds approval of general plan amendment based on
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a negative declaration because actual physical development
will be contingent on devising plan to ensure compliance with
city standards for traffic levels of service).)” (Remy, Thomas,
Duggan & Moose, Guide to the California Environmental
Quality Act (1991 edition), pp. 200–201, fn. omitted.)

The City in the present case has, in fact, committed itself
to mitigating the impacts of parking and traffic. The City
approved funds for a major study of downtown transportation.

The draft EIR discussed several options for mitigating the
parking problem. The EIR section on mitigation noted:
“Impacts to area parking conditions could be partially
mitigated by redesigning the project to provide on-site
parking or by constructing additional parking in the study area
which would be designated for Convention Center attendees.
The Downtown Sacramento Parking Study (Wilbur Smith
Associates 1/88) notes a proposal to expand Lot E (12th
& I) to provide 381 spaces, and describes the East End
Garage (1,058 spaces on I Street between 10th and 11th).
Both projects would be available to the general public but
could be designated for Convention Center use in order
to accommodate large concurrent events. The study also
describes development of a Lot C structure, which could
provide a net increase of 733 spaces on H Street between
14th and 15th Street. In addition, the recently completed Hyatt
Regency Ho[t]el is intended to provide some public parking.
This additional parking was not included in the demand
analysis.”

The City, in its brief, points out how in Laurel Heights
the Supreme Court held a list of parking mitigation options
sufficient to satisfy the requirements of CEQA. In Laurel
Heights the University's EIR found that relocation of the
research facilities would not appreciably increase traffic. The
Court went on to note: “The discussion [in the EIR] of
parking also fails to show any significant defects. UCSF
[the University] estimated that without mitigation measures
507 on-site parking spaces will be available. *1030  After
mitigation measures (new spaces and restriping), there will be
547 spaces. UCSF estimated a need for 576 on-site spaces and
acknowledged a deficit of 29 spaces. To eliminate this deficit,
UCSF promised ‘to promote ongoing campus transportation
systems, management programs, including promotion of
transit, carpooling, vanpooling, and related activities.’ On
these facts, we believe the discussion of mitigation was
adequate.” (Laurel Heights, supra, 47 Cal.3d at p. 418, 253
Cal.Rptr. 426, 764 P.2d 278.)

While we agree with plaintiffs' observation that the 29 parking
space deficit in **490  Laurel Heights is far less egregious
than the deficit of 2,621 parking spaces in the present case, we
also find the alternatives proposed as a means of mitigating
this deficit are far more extensive than those found sufficient
in Laurel Heights. In the present case, the EIR offered
seven distinct types of alternatives to be studied, analyzed
and possibly incorporated into a transportation management
program. The range of alternatives includes scheduling
changes for the expanded center's activities, satellite parking
locations; public transit, carpooling; and construction of new
parking or expanded use of existing parking. Given the facts
of the case before us, we find the trial court did not err in
finding these proposed mitigation measures satisfied CEQA.

5. Cumulative Effects of Mitigation Measures
[6] Plaintiffs argue the convention center expansion will

generate significant mitigation measures, which will, in turn,
create new and significant environmental effects. Plaintiffs
contend the EIR fails to adequately discuss these mitigation
impacts, and therefore the EIR violates CEQA.

A draft EIR must discuss cumulative impacts when
they are significant. (Guidelines, § 15130, subd. (a).)
Cumulative impacts are defined as “two or more individual
effects which, when considered together, are considerable
or which compound or increase other environmental
impacts.” (Guidelines, § 15355.)

According to plaintiffs, “it is clear that significant measures
will have to be taken in order to accommodate the over–
2,600–space parking deficit that the project would generate
in the heart of downtown Sacramento. Because any such
measures—whether the construction of new downtown
parking lots, the erection of a large parking garage or the
shuttling of hundreds of people from unspecified outlying
parking areas—are likely to create substantial additional
adverse environmental effects” these cumulative effects must
by analyzed in the EIR.

In effect, plaintiffs contend the EIR must include a discussion
of the cumulative effects of projects which have not yet
been approved. This *1031  contention conflicts with the
Supreme Court decision in Laurel Heights. In Laurel Heights
the court noted, “prophecy” is not required in an EIR. “Nor
do we require discussion in the EIR of specific future action
that is merely contemplated or a gleam in the planner's eye.
To do so would be inconsistent with the rule that mere
feasibility and planning studies do not require an EIR. A
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detailed environmental analysis of every precise use that may
conceivably occur is not necessary at this stage.” (Laurel
Heights, supra, 47 Cal.3d at p. 398, 253 Cal.Rptr. 426, 764

P.2d 278, citations omitted.)11

In a similar case, Towards Responsibility in Planning
[“TRIP”] v. City Council (1988) 200 Cal.App.3d 671, 246
Cal.Rptr. 317, TRIP, a citizen's group, challenged an EIR
contending the industrial development of an agricultural area
would precipitate the need for a sewage treatment plant. TRIP
argued the EIR did not adequately discuss the environmental
costs and benefits of the treatment plant and contended the
City had to wait until the five-year study on the plant was
completed before the EIR could be adopted. (Id. at p. 676, 246
Cal.Rptr. 317.)

The court disagreed, finding, “Adoption of an EIR need not be
interminably delayed to include results of works in progress
which might shed some additional light on the subject. The
sufficiency of an EIR as an informative document is judged
‘in light of what is reasonably feasible.’ [¶] We are **491
satisfied that the EIR was sufficiently detailed in its discussion
of the effect of the proposed projects on water quality. It is
unnecessary in an EIR to engage in sheer speculation as to
future environmental consequences. It would be unreasonable
to expect this EIR to produce detailed information about the
environmental impacts of a future regional facility whose
scope is uncertain and which will in any case be subject to its
own environmental review.” (Id. at p. 681, 246 Cal.Rptr. 317,
citations omitted.)

In No Oil, Inc. v. City of Los Angeles (1987) 196 Cal.App.3d
223, 242 Cal.Rptr. 37, the appellate court considered
plaintiffs' challenge of an EIR on the drilling of exploratory
wells and development of transport pipelines. Plaintiffs
argued the EIR's discussion of pipeline routes was inadequate.
The court found the EIR to be adequate, holding that the
lack of detail on proposed pipeline routes did not violate
CEQA. The EIR identified the planned pipeline's ultimate
destinations, but did not explore either all the *1032
potential routes that could be used to reach them or the
specific impacts that would result under each route. (Id. at
pp. 234–237, 242 Cal.Rptr. 37.) The court found, “the EIR
adequately informed City Council of the environmental risks
associated with the entire project including the pipeline. A
detailed environmental analysis of each potential route the
pipeline might take was not necessary at this stage.” (Id. at

pp. 237–238, 242 Cal.Rptr. 37.)12

In the present case, we find unreasonable plaintiffs' contention
that the EIR is unsatisfactory because of its failure to consider
the possible cumulative impacts stemming from the seven
proposed mitigation measures. As the Guidelines point out,
“Drafting an EIR ... involves some degree of forecasting.
While foreseeing the unforeseeable is not possible, an agency
must use its best efforts to find out and disclose all it
reasonably can.” (Guidelines, § 15144.) We find the City has
met this test of reasonableness in regards to the mitigation

measures proposed in the EIR.13

C. EIR's Analysis of Cumulative Impacts
[7] Plaintiffs contend the City has failed to adequately

address the cumulative parking and traffic impacts.14 In
particular plaintiffs focus on the *1033  project's **492
cumulative impacts on freeway interchange traffic, and argue
the EIR's examination of these impacts is inadequate.

In support of this assertion, plaintiffs cite a written comment
by CALTRANS which stated, in part: “Caltrans is concerned
that this draft EIR, as with other documents prepared for the
downtown area, does not address impacts to state facilities.
We are particularly concerned about impacts to ramps on
Business 80 and Interstate 5 during peak hours.... We request
the final EIR address the above concerns.” In addition, the
plaintiffs point out the State Department of General Services
also requested that the City analyze the impact of center
expansion on freeway interchanges. Despite these comments,
plaintiffs argue, the City refused to do any additional analysis.

The City included these written comments in the EIR. The
EIR also includes an analysis of the cumulative traffic
impacts caused by expanding the existing center. This
analysis considers the increase in traffic in downtown
Sacramento as well as on nearby freeway interchanges.
The study concludes the additional traffic would not cause
the “level of service” at the intersections and onramps
to fall below “Level C.” As the EIR states, in part:
“City of Sacramento utilizes Level–of–Service ‘C’ as an
operational level beyond which mitigations are required to
improve intersection performance.... Projected intersection
performance would vary at each location depending upon
the development alternative.... This is especially true at
intersections immediately adjacent to proposed individual
access locations. However, traffic volumes generated from
the operation of an expanded Convention Center would
allow satisfactory intersection operation at all locations.
AM and PM peak hour Levels–of–Service are projected
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to be satisfactory for the East Alternative and all other
Convention Center alternatives when projected Convention
Center volumes are added to existing traffic conditions.”

Given the record before us, we find the City adequately
discussed the cumulative traffic impact of the project on
surrounding roads and intersections. The EIR takes into
consideration the severity of the traffic impacts, and the
likelihood of their occurrence. As the Guidelines instruct, “the
discussion [of cumulative impacts] should be guided by the
standards of practicality and reasonableness.” (Guidelines, §
15130, subd. (b).) Moreover, apropos of the comments by
CALTRANS and the Department of General Services, as the
Supreme Court in Laurel Heights noted: “A project opponent
or reviewing court can always imagine some additional study
or analysis that might provide helpful information. It is not for
them to design the EIR.” (Laurel Heights, supra, 47 Cal.3d at
p. 415, 253 Cal.Rptr. 426, 764 P.2d 278.)

*1034  D. Sufficiency of the Findings
Plaintiffs challenge the sufficiency of the evidence in support
of two of the City's findings: (1) traffic and parking impacts
will be mitigated to a level of insignificance; and (2) loss of
the Merrium Apartments will be mitigated.

[8] An agency cannot fulfill its CEQA duties simply by
considering the EIR before approving the project. (Burger
v. Mendocino County (1975) 45 Cal.App.3d 322, 326, 119
Cal.Rptr. 568.) If the agency decides to approve a project
despite its significant adverse impacts, the agency must
issue findings which specifically state how the agency has
responded to the significant impacts identified in the EIR.
“The purpose of the statutory requirement for findings is to
ensure that the decision making agency actually considers
mitigation measures.” (Resource Defense Fund v. Local
Agency Formation Com. (1987) 191 Cal.App.3d 886, 896,
236 Cal.Rptr. 794.)

[9] For each significant effect identified in the EIR, the
agency must make one or more of the following findings:
(1) that changes or alterations have been required in, or
incorporated into, the project that avoid or substantially
lessen the effect; (2) that the lead agency lacks jurisdiction
to make the change, but that another agency does have
such authority; and/or (3) that specific economic, social, or
other considerations **493  make infeasible the mitigation
measures or project alternatives identified in the final EIR.
(Pub. Resources Code, § 21081.) All of these findings must
be supported by substantial evidence in the administrative

record. (Guidelines, § 15091, subd. (b).) Substantial evidence
consists of enough relevant information and reasonable
inferences from this information that a fair argument can be
made to support a conclusion, even though other conclusions
might also be reached. (Laurel Heights, supra, 47 Cal.3d at
pp. 392–393, 253 Cal.Rptr. 426, 764 P.2d 278.)

In Topanga Assn. for a Scenic Community v. County of
Los Angeles (1974) 11 Cal.3d 506, 113 Cal.Rptr. 836,
522 P.2d 12, the Supreme Court explained the reason
for requiring detailed findings: “Among other functions, a
findings requirement serves to conduce the administrative
body to draw legally relevant sub-conclusions supportive of
its ultimate decision; the intended effect is to facilitate orderly
analysis and minimize the likelihood that the agency will
randomly leap from evidence to conclusions. In addition,
findings enable the reviewing court to trace and examine
the agency's mode of analysis. [¶] Absent such roadsigns, a
reviewing court would be forced into unguided and resource-
consuming explorations; it would have to grope through the
record to determine whether some combination of credible
evidentiary items which supported some line of factual and
legal conclusions supported the ultimate order or decision of
the agency.” (Id. at pp. 516–517, 113 Cal.Rptr. 836, 522 P.2d
12, citations omitted.)

*1035  1. Findings Regarding Parking and Traffic
[10] After approving the project, the City approved

mitigation measures for parking and traffic. The City also
issued the following finding:

“The City Council finds, based on substantial evidence in the
record, that the following mitigation measures will reduce
the above described potentially significant effects on traffic,
circulation and parking, below a level of significance.

“1) The City will require preparation of a Transportation
Management Plan (TMP) to reduce project related traffic and
parking impacts and

“2) The City will set a goal of achieving 90 percent utilization
of the available parking supply during the critical weekday
afternoon period. Of the potential measures discussed in the
EIR for achieving the 90 percent parking utilization rate, the
Council finds that the following measures are feasible:

“—promote regional/national conventions;

“—provide satellite parking;
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“—promote alternative transportation mode for attendees;

“—promote alternative transportation modes for existing area
employees and visitors; and

“—construct additional parking.”15

In their attack on the findings, plaintiffs reiterate their
objections to sufficiency of the mitigation measures proposed
by the City and argue the finding concerning parking
mitigation completely lacks evidentiary support. In particular,
plaintiffs argue there is no description of either the

Transportation Management Plan or the satellite lots.16

*1036  As the City points out in its response, at the
time the community center expansion was being considered,
the City was in the process of revising its transportation
management ordinance to provide for more **494  stringent
mitigation requirements. Because the new ordinance was not
yet in effect, the City was concerned traffic and parking
impacts would not be adequately mitigated by the existing
transportation ordinance. In response to this mitigation “gap,”
the City imposed additional requirements on office tower
projects, specifically designed to mitigate downtown parking
and traffic impacts not fully mitigated by the existing
ordinance. At two meetings in 1988 the proposal was debated,
and a list of mitigation measures required for project approval
was drawn up. Included in these mitigation measures was
the creation of a downtown transportation mitigation pool,
requiring each project to be assessed a fee of 75 cents per
square foot of office space. The fee is to be paid to the City
prior to issuance of a building permit, and is to be used for the
expansion and improvement of the downtown transportation
system. Another mitigation measure requires applicants for
building permits to file transportation management plans
outlining compliance with the City's current trip reduction
ordinance.

These subsequent measures, taken by the City, and reflected
in the administrative record, provide substantial evidence in
support of the finding that “[t]he City will require preparation
of a Transportation Management Plan ... to reduce project
related traffic and parking impacts.”

As for satellite parking, the City discussed a shuttle service
as an alternative means of bringing patrons to the expanded
center. The City considered use of existing light rail parking
areas for satellite parking, noting such use was contingent on

the availability of light rail seats and spaces in light rail lots.
The City estimates use of satellite lots would reduce demand
by 350 parking spaces.

The EIR also suggested parking and traffic impacts
could be lessened through the use of advertising, passes
or subsidies aimed at encouraging potential patrons to
carpool or use transit services. Specifically, the EIR
considered “[d]esignating existing parking for [car] pools,
increasing parking rates or subsidizing transit utilization.”
The development scenario for the eastern expansion of the
center, advises promoting rapid transit use by office tenants
and increasing rapid transit capacity to achieve a goal of 30%
transit utilization by office tenants. The scenario indicates
such usage would result in a reduction in parking demand by
720 spaces.

We find the EIR, in its consideration, discussion and analysis
of the various proposed mitigation measures has complied
with CEQA's findings requirement. Substantial evidence in
the record supports the City's finding *1037  that “[c]hanges
or alterations have been required in, or incorporated into, such
project which mitigate or avoid the significant environmental
effects thereof as identified in the completed environmental
impact report” (Pub. Resources Code, § 21081.)

We distinguish the findings in the present case from those
we found insufficient in Citizens for Quality Growth v.
City of Mount Shasta (1988) 198 Cal.App.3d 433, 243
Cal.Rptr. 727. Citizens for Quality Growth involved a general
plan amendment and rezone allowing the industrial and
commercial use of sensitive wetlands. The city failed to
issue findings regarding both mitigation measures and project
alternatives. The city attempted to justify its failure to make
findings on the feasibility of twenty-one mitigation measures
set forth in the EIR by arguing that adoption of such measures
would be premature until the developer had submitted a
specific development plan. (Id. at p. 442, 243 Cal.Rptr. 727.)
We disagreed noting “While detailed mitigation measures
may not be possible before a specific development plan is
proposed, general mitigation measures may be adopted and
are in fact suggested in the EIR.” (Id. at p. 442, 243 Cal.Rptr.
727.) In the present case, the City set forth general mitigation
measures regarding traffic and parking, and adopted findings

regarding these mitigation measures.17

**495  2. Findings Regarding the Merrium Apartments
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[11] Plaintiffs also contend the EIR's findings with respect
to mitigation for demolition of the Merrium Apartments are
legally deficient. Plaintiffs characterize the EIR's mitigation
measures as “vague and conclusory” promises to remedy the
impact of the loss of housing in the future.

In its findings, under the heading “Historic Preservation
and Cultural Resources” the EIR states, in part: “The
City Council has determined the project site selected (East
Alternative) could cause the following potentially significant
effects on historic preservation and cultural resources: [¶] (1)
Demolition of the Merrium Apartments (a priority structure)
if relocation is found to be infeasible).” The City further
stated as a mitigation measure, “The City will make every
reasonable effort to relocate the Merrium Apartment building
to another site.” The EIR went on to state: “The City Council
further finds that if relocation of the Merrium Apartment
building is not feasible, relocation housing will be caused
to be constructed. No other *1038  mitigation measures
suggested in the EIR are feasible due to overriding social and

economic considerations [detailed in another section].”18

Under the heading “Housing,” the EIR again acknowledged
the impact of demolition of the Merrium Apartments and
set forth as a mitigation measure the following: “The City
will establish an aggressive program to locate appropriate
replacement housing in the Central City for tenants displaced
from the Merrium Apartments. The City will also cause
replacement housing to be built, if the relocation of the
Merrium Apartment building is found to be infeasible.”

The City points out it commissioned two studies on the
Merrium. The first, a study of historical structures in
downtown Sacramento, was summarized in the EIR, and
integrated into the cumulative impact analysis for historic

structures included in the EIR.19 The EIR also utilized this
study in its discussion of comparative impacts each of the
four alternative expansion proposals would have on historic
structures.

The City commissioned a second study in accordance with the
EIR's recommendation that the City thoroughly investigate
the technical and economic feasibility of relocating the
Merrium. This study, entitled the “Turner Study,” concluded
relocation would cost approximately $3.7 million. The study
found, “Unfortunately, the combination **496  of building
to *1039  building clearances, safety factors, existing
underground vaults, and the presence of ‘non-removable’
trees prohibit any relocation off its current block in one

section.” The study considered consulting reports from a
structural engineer, a building mover specialist, a building
code specialist, a soils engineer, a toxic materials specialist,
and a building construction specialist. Ultimately the study
concluded relocation of the building in two sections was not
feasible due to the significantly high stresses such a relocation
would put on the structure.

The City also took further steps to mitigate the loss of the
Merrium's 41 apartment units. The EIR recommended the
following mitigation measures to alleviate the impact on
downtown Sacramento housing: (1) establish an aggressive
program to locate appropriate replacement housing for the
Merrium's displaced tenants; (2) provide monetary relocation
benefits for displaced tenants ($500 for fixed moving costs,
with possible reimbursement for reasonable higher moving
costs and compensation for rent differential up to $4,000 or
25% of the individual's income).

To address the first mitigation measure, the City adopted
a requirement of replacement housing in downtown
Sacramento as a condition for approval of the center
expansion. Subsequently, the City approved a replacement
housing project, located two blocks from the Merrium. This
project adds 51 units to the area. At the same time, the
City moved to contract with the Sacramento Housing and
Redevelopment Agency to provide a budget of $400,000
for relocation assistance for Merrium tenants. The City also
passed a resolution to purchase the Merrium for $1.3 million.

Our review of the record before us reveals the mitigation
measures and the findings concerning the loss of the Merrium
are both adequate under the requirements of CEQA and
are supported by substantial evidence in the record. As
our Supreme Court recently summarized “The wisdom of
approving this or any development project, a delicate task
which requires a balancing of interests, is necessarily left
to the sound discretion of the local officials and their
constituents who are responsible for such decisions. The
law as we interpret and apply it simply requires that those
decisions be informed, and therefore balanced. Concurrently,
we caution that rules regulating the protection of the
environment must not be subverted into an instrument for
the oppression and delay of social, economic, or recreational
development and advancement.” (Citizens of Goleta Valley v.
Board of Supervisors, supra, 52 Cal.3d at p. 576, 276 Cal.Rptr.
410, 801 P.2d 1161.)
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DISPOSITION

The judgment is affirmed. Defendants to recover costs on
appeal.

PUGLIA, P.J., concurs.

*1040  SIMS, Associate Justice, dissenting.
I respectfully dissent.

There is no substantial evidence showing that parking
needs, which will be inexorably generated by the massive
convention center project, can be mitigated without
construction of additional parking facilities. Therefore,
construction of additional parking facilities is a direct,
inevitable effect of the project, a conclusion which (given the
size and location of the project) should come as no surprise to
anyone. Yet no environmental consideration was given to the
inevitable effects of constructing additional parking facilities.

The EIR did not pretend there were no parking problems.
Rather, the EIR acknowledged serious parking problems
and proposed a “menu” of mitigation measures to meet the
demand for 2,621 spaces. The question is whether there
was substantial evidence, as required by CEQA, supporting
the City Council's conclusion that the documented adverse
environmental impacts of parking had been mitigated to a
point of insubstantiality. The only mitigation measures that
are relevant are those expressly found and adopted by the City
Council:

1. Promote regional/national conventions;

2. Provide satellite parking;

**497  3. Promote alternative transportation modes for
attendees;

4. Promote alternative transportation modes for existing area
employees and visitors;

5. Construct additional parking.

Even assuming the parking reduction measures adopted
by the City Council are supported by substantial evidence
showing a reduction of parking problems to insignificance,

the possible adverse effects of some of the mitigation
measures (construction/expansion of additional parking,
satellite parking, and promotion of national/regional
conventions) should have been considered in the EIR.

(Guidelines §§ 15064, subd. (d);1 15126, subd. (c).2)

*1041  Here, the effects of the mitigation measures were not
discussed at all. There is no discussion of possible adverse
effects of building additional parking facilities or expanding
existing facilities. The City does not argue that it sufficiently
discussed the adverse impacts of mitigation measures. Rather,
the City's position is that it was not possible or necessary to
do so at this stage, because until a definite site was set, the
City could not determine which mitigation measure would
be selected or the size/location of new or expanded parking
facilities.

The City's argument is not valid. Based on the evidence
before the City Council, it was clear that the fifth option
(construct additional parking) would have to be chosen,
because the other four mitigation measures combined are
insufficient to meet the parking demand. Thus, disregarding
the option of constructing new parking, the City's projections
show that only 1,070 spaces can be provided by two
of the remaining four mitigation measures: promotion of
alternative transportation for office workers (720 spaces) and
the provision of satellite parking (350 spaces). Apart from the
problem that these figures are unsupported by any evidence,
the City is still left with an unmet demand of more than
1,500 parking spaces. There do not appear to be any specific
figures in the EIR for the projected success of the other two
mitigation measures: promoting alternative transportation for
convention center attendees and promoting regional/national

conventions.3 Therefore, construction of additional spaces
is not merely an option but is a reasonably foreseeable and
significant action that should have been addressed **498
in the EIR in accordance with the Guidelines and the
requirement that the EIR “must include an analysis of the
environmental effects of future expansion or other action
if: (1) it is a reasonably foreseeable consequence of the
initial project; and (2) the future expansion or action will be
significant in that it will likely change the scope or nature
of the initial project or its environmental effects.” (Laurel
Heights Improvement Assn. v. *1042  Regents of University
of California (1988) 47 Cal.3d 376, 396, 253 Cal.Rptr. 426,
764 P.2d 278.)

As to construction of new parking spaces, the EIR describes
a Downtown Sacramento Parking Study (Wilbur Smith Assn.
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1/88), which involves proposals to expand and develop three
specific parking structures that would provide a total of 2,172

spaces.4 However, there is no discussion of the environmental
effects of these proposals. Moreover, it does not appear that
that study was prepared in connection with the convention
center expansion, because the EIR states that at least two of
those projects would be available to the general public but
“could be designated for Convention Center use.”

On the record before us, the City's conclusion in the EIR
that the spaces identified in the Downtown Sacramento
Parking Study “could be designated for convention center
use” is nothing more than “Mere uncorroborated opinion,”
which does not constitute substantial evidence. (Guidelines §
15384.)

The majority correctly conclude the trial court erroneously
considered a subsequent outline of a draft EIR that was not
before the City at the time the convention center expansion
was approved. A court's task is to determine “whether
substantial evidence supports the agency's determination.
[Citations.]” (Laurel Heights, supra, 47 Cal.3d at p. 392, fn.
5, 253 Cal.Rptr. 426, 764 P.2d 278, emphasis added.) Because
the draft outline of a supplemental EIR has never been
presented to the City Council, it cannot constitute evidence

supporting the council's determination.5 The document is
simply a preliminary draft document, never circulated for
public comment nor certified, which was lodged in the
administrative record in an attempt to shore up what the City

Council already did.6

*1043  The Traffic Management Plan does not help.
It merely describes the kinds of efforts that may be
made to promote alternative transportation for employees—

carpooling, transit pass subsidies—but does not show how the
parking needs identified in the EIR will be solved.

The record fails to contain any substantial evidence showing
that the convention center expansion can be accomplished
without construction of additional parking facilities. Yet,
the City has failed to consider the environmental effects
of the inevitable construction of parking spaces that will
be **499  required by the convention center expansion.
This case sets a dangerous precedent because it allows
proponents of major projects to defer a consideration of the
environmental effects of constructing inevitably necessary
parking structures. Once the project is approved, it can then
be presented as a fait accompli in connection with the later
environmental review of parking structures. “[T]he later the
environmental review process begins, the more bureaucratic
and financial momentum there is behind a proposed project,
thus providing a strong incentive to ignore environmental
concerns that could be dealt with more easily at an early stage
of the project.” (Laurel Heights, supra, 47 Cal.3d at p. 395,
253 Cal.Rptr. 426, 764 P.2d 278.) Here, proponents of parking
structures will be able to say, “Well, we've got the convention
center, so what do we do with all the cars if we don't build
the structures?” In my view, this is not what CEQA has in
mind when it requires environmental review of all reasonably
foreseeable consequences of a project. (Id. at p. 396, 253
Cal.Rptr. 426, 764 P.2d 278.)

On the record before us, the judgment should be reversed.

All Citations

229 Cal.App.3d 1011, 280 Cal.Rptr. 478

Footnotes
* Retired Justice of the Court of Appeal sitting under assignment by the Chairperson of the Judicial Council.

1 This action originally included D. Benvenuti Properties and Daniel Benvenuti Jr., the developer of the officer tower, as
real parties in interest. Subsequent to the filing of this appeal, plaintiffs entered into a settlement agreement with those
two real parties in interest, providing for dismissal of the appeal as to those said parties. On January 10, 1991, we granted
plaintiff's Request for Dismissal of Real Parties in Interest D. Benvenuti Properties and Daniel Benvenuti, Jr. Since those
issues are no longer before us, we do not consider or address any of the contentions which had been directed to the
office tower.

2 The draft EIR discussed the environmental impacts of office towers at 1215 “K” Street, 1325 “J” Street (the office tower)
and 1301 “I” Street. The latter project was dropped before the issuance of the final EIR. Plaintiffs do not challenge the
adequacy of the “K” Street tower EIR on appeal.
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3 Plaintiffs filed a petition for writ of mandamus with this court, which was also denied.

4 Subsequently, SOCA requested this court to take judicial notice of the placement of the Merrium Apartments on the
National Register of Historic Places, and of the City's vote to approve demolition of the Merrium. We deny SOCA's
request. We note SOCA previously sought a stay pending appeal, alleging irreparable harm, which we denied. Moreover,
the placement of the Merrium on the National Register does not change the facts before us. As noted in the letter from
the State Historic Preservation Office, attached to SOCA's letter, demolition of historically designated properties “may
require review under local ordinances or under the California Environmental Quality Act.”

Following this request, SOCA filed a petition for writ of supersedeas with this court, which we denied. SOCA then filed a
request for an emergency stay in the California Supreme Court, which the Supreme Court granted.

5 The City determined the potential for the worst case scenario would occur at most three to five times per year, if ever.

6 The proposed initial research facility would occupy 100,000 square feet in a residential neighborhood. The operations
would then be expanded, perhaps within three years to include the full 354,000 available square feet. (Id. at p. 393, 253
Cal.Rptr. 426, 764 P.2d 278.)

7 In Laurel Heights the Court considered a myriad of facts which revealed the proposed expansion was a reasonably
foreseeable and environmentally significant consequence of the initial project. The draft EIR submitted by the University
acknowledged the University would expand as soon as land became available, and estimated the number of staff needed
to run the expanded facility. (Id. at p. 396, 253 Cal.Rptr. 426, 764 P.2d 278.) The University's final EIR contained
references to the future expansion as a future certainty. (Id. at p. 397, 253 Cal.Rptr. 426, 764 P.2d 278.) In addition, the
record contained private correspondence referring to the University's plan to occupy the 350,000 square feet. (Id. at p.
397, 253 Cal.Rptr. 426, 764 P.2d 278.) The court concluded, “In short, there is telling evidence that the University, by
the time it prepared the EIR, had either made decisions or formulated reasonably definite proposals as to future uses
of the building. At a minimum, it is clear that the future expansion and the general types of future activity at the facility
are reasonably foreseeable.” (Id. at p. 397, 253 Cal.Rptr. 426, 764 P.2d 278.) The court also found the future expansion
of the project would change the scope and nature of the initial project and its environmental effects. (Id. at p. 398, 253
Cal.Rptr. 426, 764 P.2d 278.)

8 Plaintiffs also direct our attention to the holding in Christward Ministry v. Superior Court (1986) 184 Cal.App.3d 180, 228
Cal.Rptr. 868. In Christward plaintiffs challenged an EIR contending it impermissibly segmented the proposed project
into several discrete projects: a general plan amendment, a trash-to-energy resource recovery project and a methane
extraction project. (Id. at p. 195, 228 Cal.Rptr. 868.) The appellate court rejected the EIR characterizing it as “exactly the
type of piecemeal environmental review prohibited by CEQA.” (Id. at p. 195, 228 Cal.Rptr. 868.) The court in Christward
concluded, “to allow the resource recovery project approval to stand would be to sanction piecemeal environmental
review, allowing one aspect of a project to be approved before the environmental consequences of the larger project are
reviewed.” (Id. at p. 196, 228 Cal.Rptr. 868.) We do not find the proposed parking mitigation measures in the present
case to constitute a discreet project separate from the center expansion. Nor do we find the City's EIR, which includes
the mitigation measures, to be a “piecemeal” review.

In oral argument SOCA relied upon Kings County Farm Bureau v. City of Hanford (1990) 221 Cal.App.3d 692, 270
Cal.Rptr. 650 as further proof the City has impermissibly segmented the convention center project. In Kings County an
EIR on a proposed cogeneration plant divided the resulting emissions into two categories: on-site emissions, which result
from fuel and material handling as well as fuel combustion; and secondary emissions, which result from employee traffic,
delivery truck traffic, train delivery of coal and coal handling facilities. (Id. at p. 714, 270 Cal.Rptr. 650.) Each category
was found to not, individually, constitute an environmentally significant impact. The court found this division an effort to
circumvent CEQA by chopping up the project into bite-size pieces. (Id. at p. 716, 270 Cal.Rptr. 650.) The court noted:
“The project requires the delivery of coal for fuel. The resulting emissions from truck or train traffic are related to the
project and cannot be ignored when determining whether air emissions meet existing standards for purposes of invoking
the presumption of no significant impact. (Id. at pp. 716–717, 270 Cal.Rptr. 650, emphasis added.) In Kings County no
alternatives to truck delivery were either contemplated or discussed, truck delivery and its subsequent emissions were
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required by the project. That is not the case in the situation presented here. The City has proposed several alternatives
to a parking structure; therefore we find the City has not segmented the project.

9 In 1973, pursuant to authority granted in the Public Resources Code section 21083, the California Resources Agency
issued the first set of CEQA guidelines (“guidelines”) (Cal.Code Regs., tit. 14, § 15000 et seq). These guidelines embody
the statutory mandates of CEQA and the subsequent case law interpreting CEQA. The procedures adopted by public
agencies to implement CEQA must be consistent with the guidelines. (Pub. Resources Code, § 21082.) The Supreme
Court has not yet determined whether the guidelines are regulatory mandates or only aids to interpreting CEQA. However,
in Laurel Heights, supra, 47 Cal.3d at page 391, footnote 2, 253 Cal.Rptr. 426, 764 P.2d 278 the Court directed agencies
to “afford [them] great weight ... except when a provision is clearly unauthorized or erroneous.”

10 In addition, because the permit authorized the applicant himself, subject to planning staff approval, to conduct the required
studies, the county violated CEQA's requirement that all environmental analysis must ultimately derive from the decision-
making body itself. (Id. at pp. 308–309, 248 Cal.Rptr. 352.)

11 In Laurel Heights the Court found the University's EIR deficient in that it failed to discuss “in at least general terms” the
general effects of future expansion of a research facility. (Laurel Heights, supra, 47 Cal.3d at p. 398, 253 Cal.Rptr. 426,
764 P.2d 278.) Again we note the record in Laurel Heights was replete with evidence the University knew, at the time it
formulated the EIR, that the expansion of the facility would take place. Moreover, the University knew the square footage
and location of the expansion. (Id. at pp. 396–397, 253 Cal.Rptr. 426, 764 P.2d 278.) Here the mitigation alternatives
consist of seven different options—a far cry from one definite structure the Court considered in Laurel Heights.

12 Plaintiffs argue No Oil “may be of questionable continuing validity in light of Laurel Heights.” However, we find the situation
in Laurel Heights, where the University knew exactly where it would expand, different from the facts of No Oil. In No Oil
the record revealed the project proponent did not know which pipelines, if any, would be needed to transport oil. (No Oil,
supra, 196 Cal.App.3d 223, 237, 242 Cal.Rptr. 37.) We further note the citation by Laurel Heights, with approval, of No
Oil at 47 Cal.3d 398, 253 Cal.Rptr. 426, 764 P.2d 278.

13 The City had authorized a subsequent EIR (referred to for convenience as “SEIR”) but it had not been completed and
certified and was only in draft outline form at the time of the hearing below. That draft provides a list of parking alternatives
for the center expansion, and delineates parking spaces for each parking alternative. Underground parking below the
expanded center itself would create 600 spaces. The East End Garage would provide 652 spaces; expansion of the Lot
E garage 400 spaces; expansion of Lot C and E 647 spaces. In addition, a satellite lot at a light rail station would provide
1,300 spaces. These alternatives would provide 4,216 available spaces to meet the projected need for 2,621 spaces.

The trial court considered this post-decision material in the administrative record over plaintiffs' objection. However, under
Code of Civil Procedure section 1094.5 courts can only review evidence that was actually before the administrative
decision-makers prior to or at the time of their decision. (Browning–Ferris Industries v. City Council (1986) 181 Cal.App.3d
852, 861, 226 Cal.Rptr. 575.) The City's assertion, at oral argument, that the draft outline was properly considered by
the trial court under Citizens of Goleta Valley v. Board of Supervisors (1990) 52 Cal.3d 553, 276 Cal.Rptr. 410, 801
P.2d 1161, is not supported by that case because a proposed draft which has not been finalized and adopted, cannot
be considered part of the administrative record before us. We find the trial court's error in admitting this evidence to be
harmless, since we find sufficient evidence in the administrative record itself to support the City's approval of the EIR.
(See Merz v. Board of Supervisors (1983) 147 Cal.App.3d 933, 937, 195 Cal.Rptr. 370.)

14 In their opening brief, plaintiffs in this section on cumulative impacts again raise the issue of the cumulative effect of
mitigation measures. This issue is discussed in the preceeding section.

15 The City found two measures infeasible: (1) to limit the size of “short term” weekday events; and (2) restrict event
schedules. The City found these measures infeasible limitations on the size of events, and noted that restrictions on
events would defeat the purpose of center expansion. The City also noted, “[o]f the five measures that are feasible to
achieve the 90 percent parking utilization rate, the City will plan the specific measur[e] be utilized as more specific details
on the final design of the project are developed.”
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16 Plaintiffs also renew their contention that the EIR contains an insufficient discussion of the possible construction of
additional parking. This contention is discussed in section II(b)(4), supra.

17 In Citizens for Quality Growth, the City also argued that passing references to mitigation measures in the resolution
certifying the EIR and the statement of overriding considerations constituted an “implicit finding” effectively adopting
the mitigation measures. We rejected the City's argument and found such an “implicit finding” does not satisfy CEQA's
requirement of express findings. (Id. at pp. 441–442, 243 Cal.Rptr. 727.)

18 The EIR set forth the following mitigation measures: “The project's direct impact on the Merrium Apartment building, a
Priority Structure, could be mitigated by:

“retaining the existing structure;

“retaining the facade only;

“relocating the building to another site; or

“relocating the facade to another site.

“Retention of the existing structure would not

significantly reduce the Convention Center space since the apartment building sits on a relatively small parcel (80#X80#).
Of the various historical buildings on the alternative sites, the Merrium Apartment building is by far the tallest and most
intensively used. For this reason, it is the structure least likely to be dwarfed by new construction. Retention of the building
is impractical from a space programming standpoint, however, since the Expansion needs large expanses of contiguous
space. Additionally, vehicular access to the Merrium would be restricted by the Expansion and the building would be
isolated from adjoining buildings.

“Retention of the facade would be impractical unless the proposed Expansion were to be at least five stories tall. As
current plans call for a much shorter structure, this measure is infeasible. Relocation of the building's facade would be
nearly impossible from a technical standpoint and impractical in terms of finding another structure to which it might be
attached.

“Relocation of the five-story reinforced concrete building to another site may be technically infeasible. However, the City
should thoroughly investigate the technical and economic feasibility of relocating the Merrium Apartments to a suitable
site in the downtown area.”

19 The Merrium Apartments have been designated as a priority structure on the City's official register. This register
recognizes two levels of historic significance of structures: essential and priority. Essential structures are considered
irreplaceable; priority structures are considered significant, but may be removed under unusual and compelling
circumstances.

1 Section 15064, subdivision (d) provides: “In evaluating the significance of the environmental effect of a project, the lead
agency shall consider both primary or direct and secondary or indirect consequences. [¶] (1) Primary consequences
are immediately related to the project such as the dust, noise, and traffic of heavy equipment that would result from
construction of a sewage treatment plant and possible odors from operation of the plant. [¶] (2) Secondary consequences
are related more to effects of the primary consequences than to the project itself and may be several steps removed
from the project in a chain of cause and effect. For example, the construction of a new sewage treatment plant may
facilitate population growth in the service area due to the increase in sewage treatment capacity and may lead to an
increase in air pollution.”

2 Section 15126, subdivision (c), entitled “Environmental Impact,” provides: “Mitigation Measures Proposed to Minimize
the Significant Effects. Describe measures which could minimize significant adverse impacts, including where relevant,
inefficient and unnecessary consumption of energy. The discussion of mitigation measures shall distinguish between the
measures which are proposed by project proponents to be included in the project and other measures that are not included
but could reasonably be expected to reduce adverse impacts if required as conditions of approving the project. This
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discussion shall identify mitigation measures for each significant environmental effect identified in the EIR. Where several
measures are available to mitigate an impact, each should be discussed and the basis for selecting a particular measure
should be identified if one has been selected. Energy conservation measures, as well as other appropriate mitigation
measures, shall be discussed when relevant. Examples of energy conservation measures are provided in Appendix F. If
a mitigation measure would cause one or more significant effects in addition to those that would be caused by the project
as proposed, the effects of the mitigation measure shall be discussed but in less detail than the significant effects of the
project as proposed. (Stevens v. City of Glendale, 125 Cal.App.3d 986 [178 Cal.Rptr. 367].)” (Emphasis added.)

3 The promotion of regional/national conventions itself creates significant consequences, because the EIR states this
measure “would probably” require more hotel accommodations in order to make it viable.

4 The EIR says the Downtown Sacramento Parking Study notes a proposal to expand Lot E (12th and I St.) to provide 381
spaces; expand the East End Garage (I St. between 10th and 11th) to provide 1,058 spaces; and develop Lot C (14th
and H St.) to provide 733 spaces. In addition, the Hyatt Hotel is intended to provide some public parking. “This additional
parking was not included in the demand analysis.”

5 At oral argument, the City asserted consideration of this document was sanctioned by the decision of our Supreme Court
in Citizens of Goleta Valley v. Board of Supervisors (1990) 52 Cal.3d 553, 276 Cal.Rptr. 410, 801 P.2d 1161. I find nothing
in the case supporting the City's view.

6 In any event, the document does not help the City's case. As with the EIR, the numbers reflecting parking availability
are unsupported by substantial evidence and indeed contradict the numbers in the EIR. Thus, the document refers to
the Downtown Sacramento Parking Study cited in the EIR but gives different numbers. Whereas the EIR says the three
parking proposals listed in the study will provide a total of 2,172 spaces, the document says the same three proposals will
create 1,669 spaces. Another contradiction is that the EIR says satellite lots will provide 350 spaces, but the document
places the number at 1,300. The document fails to explain how it arrives at its figure. The document further states that
elimination of monthly permits in Lots C and E will free up 647 spaces. I fail to see how the elimination of permits will
create any new spaces or reduce demand.

The only specific information that the document adds to the EIR is that 600 spaces will be built underneath the convention
center expansion site.

End of Document © 2024 Thomson Reuters. No claim to original U.S.
Government Works.
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Court of Appeal, Fifth District, California.

SAN JOAQUIN RAPTOR/

WILDLIFE RESCUE CENTER

et al., Plaintiffs and Appellants,

v.

COUNTY OF STANISLAUS et

al., Defendants and Respondents;

ARAMBEL AND ROSE DEVELOPMENT,

INC., Real Party in Interest and Respondent.

No. F019841.
|

Aug. 12, 1994.
|

As Modified on Denial of Rehearing Sept. 12, 1994.

Synopsis
Wildlife rescue center and individual filed complaint and
petition for writ of mandate challenging approval by county
of proposal by developer to build residential development,
contending that environmental impact report (EIR) prepared
in connection with project did not comply with the California
Environmental Quality Act (CEQA). The Superior Court,
Stanislaus County, No. 262700, David G. Vander Wall, J.,
denied writ and complaint, and plaintiffs appealed. The Court
of Appeal, Buckley, J., held that: (1) EIR's description of
existing environmental setting of site and surrounding area
was inadequate; (2) EIR was also inadequate with respect to
project description by its lack of reference to waste water
treatment plant which was necessary element of project; (3)
discussion of alternatives in EIR failed to meet requisite
standard; (4) discussion of cumulative impacts was also
inadequate; and (5) issuance of injunction precluding county
and developer from carrying out project was appropriate.

Reversed and remanded with direction.

West Headnotes (9)

[1] Environmental Law Adequacy of
Statement, Consideration, or Compliance

Whatever is required to be considered in
an environmental impact report (EIR) under
the California Environmental Quality Act
(CEQA) must be in the report itself; oral
reports cannot supply what is lacking. West's
Ann.Cal.Pub.Res.Code § 21000 et seq.

1 Case that cites this headnote

[2] Environmental Law Land use in general

Environmental impact report (EIR) was
inadequate is describing environmental setting
of proposed residential development and
surrounding area; nearby wildlife preserve was
essentially ignored, and it was impossible to
determine from EIR whether wetlands existed on
the site; description of environmental setting was
not only inadequate as a matter of law but also
rendered identification of environmental impacts
legally inadequate. Cal.Code Regs., tit. 14, §
15125.

13 Cases that cite this headnote

[3] Environmental Law Land use in general

Project description in environmental impact
report (EIR) for proposed residential
development was inadequate in omitting
reference to waste water treatment plant
as necessary to development project; since
sewer extension was treated as a separate
project and was not considered as part of
development project, environmental impacts
on air emissions, existing water quality,
and additional residential growth were not
identified, much less considered, in connection
with impacts of development project. West's
Ann.Cal.Pub.Res.Code § 21080(a); Cal.Code
Regs., tit. 14, § 13578, subd. (a).

29 Cases that cite this headnote
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[4] Environmental Law Updated or
supplemental statements;  recirculation

Environmental Law Waste;  hazardous
materials

Even assuming that sewer expansion was
severable from residential development project,
environmental impact report (EIR) on project did
not comply with the California Environmental
Quality Act (CEQA) in failing to mention
expansion; even if sewer expansion was deemed
to be a separate “expansion project,” statute
required that cumulative environmental effects
of development project plus the “expansion
project” be considered in the EIR. West's
Ann.Cal.Pub.Res.Code § 21083(b).

37 Cases that cite this headnote

[5] Environmental Law Land use in general

Environmental impact report (EIR) prepared
in connection with proposed residential
development inadequately analyzed alternative
sites; although EIR stated that there were
“numerous” alternative sites available for the
project, it did not identify any of the sites, discuss
their attributes or indicate why such sites would
or would not be feasible; moreover, discussion
of density alternatives was also inadequate in not
stating which impacts would be lessened or to
what degree by lower density. Cal.Code Regs.,
tit. 14, § 15126, subd. (d).

17 Cases that cite this headnote

[6] Environmental Law Consideration of
alternatives

Even if alternatives to project are rejected,
environmental impact report (EIR) must explain
why each suggested alternative either does not
satisfy goals of proposed project, does not offer
substantial economic advantages, or cannot be
accomplished. Cal.Code Reg., tit. 14, § 15126,
subd. (d).

11 Cases that cite this headnote

[7] Environmental Law Adequacy of
Statement, Consideration, or Compliance

California Environmental Quality Act (CEQA)
requires that environmental impact report (EIR)
discuss cumulative effects on environment of
subject project in conjunction with other closely
related past, present or reasonably foreseeable
future projects. West's Ann.Cal.Pub.Res.Code §
21083(b); Cal.Code Regs., tit. 14, §§ 15130,
15355.

7 Cases that cite this headnote

[8] Environmental Law Land use in general

Environmental impact report (EIR) for proposed
residential development was inadequate as a
matter of law in failing to list other development
projects concurrently under consideration or
construction in the immediate area and in not
addressing cumulative impacts of project. West's
Ann.Cal.Pub.Res.Code § 21083(b); Cal.Code
Regs., tit. 14, §§ 15130, 15355.

7 Cases that cite this headnote

[9] Environmental Law Injunction

Order enjoining county and developer from
carrying out residential development project
was appropriate under section of the
California Environmental Quality Act (CEQA),
considering that environmental impact report
(EIR) failed to comply with CEQA in all major
respects, that record indicated that there might
be wetlands within site which could be destroyed
even before they were adequately identified, and
that county did not oppose issuance of injunction
and developer failed to demonstrate any specific
injury or prejudice it would suffer as result.
West's Ann.Cal.Pub.Res.Code § 21168.9(a)(2).

15 Cases that cite this headnote
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Opinion

*718  BUCKLEY, Associate Justice.

Appellants San Joaquin Raptor/Wildlife Rescue Center and
John Mataka appeal from the judgment entered denying their
complaint and petition for writ of mandate challenging the
approval by respondent County of Stanislaus (County) of
a proposal by respondent Arambel and Rose Development,
Inc. (Arambel), to build a residential development near
the existing community of Grayson, California. Appellants
contend the environmental impact report (EIR) prepared in
connection with the project did not comply with the California
Environmental Quality Act (CEQA).

We will reverse. In so doing, we ratify the long-acknowledged
purpose of an EIR, and the roles of a county board of
supervisors and a reviewing court relative to CEQA. The
purpose of an EIR is to provide enough information about
a project so that the board of supervisors can make an
informed decision thereon. Our role here, as a reviewing
court, is not to decide whether the board acted wisely or
unwisely, but simply to determine whether the EIR contained
sufficient information about a proposed project, the site and
surrounding area and the projected environmental impacts
arising as a result of the proposed project or activity to allow
for an informed decision by the County Board of Supervisors
(Board). (Cf. Marin Mun. Water Dist. v. KG Land California
Corp. (1991) 235 Cal.App.3d 1652, 1666, 1 Cal.Rptr.2d 767.)
As we shall explain, in this case, it did not.

STATEMENT OF FACTS

In June of 1989, Arambel applied for an amendment of the
general plan, rezoning and approval of a tentative parcel
map to permit construction of “Grayson Park Unit 3,”
a residential development consisting of 633 single-family
homes, a commercial area and a park (the development
project). A small “District Office Building and Meeting
Hall for the Grayson Community Service District” was later

added. The development project is proposed to be located on
154.24 acres contained within Stanislaus County, north of the
unincorporated community of Grayson (site). “[T]he site is
strategically located to serve Bay Area commuters.”

The development project was originally circulated as a
mitigated negative declaration. County was designated lead
agency. After preparation and review of an expanded
initial study, the County required preparation of an EIR.
On December 8, 1989, the County published notice of
preparation of an EIR.

A draft EIR was completed and circulated for comment
(DEIR). On September 6, 1990, the County Planning
Commission (Commission) held a public hearing to “solicit
comments on the draft EIR.”

*719  The final EIR was completed in October 1990 (FEIR).
The FEIR consists of the DEIR, written comments to the
DEIR and responses to these written comments. The content
of the FEIR will be discussed as necessary in the body of this
opinion.

The Commission prepared a staff report dated November
29, 1990, addressing Arambel's application. In relevant part,
the staff report recommended the development project be
approved, the FEIR be certified as “complete and adequate
under CEQA,” a “finding of overriding considerations to
the unmitigated impacts of the project” on air quality and
conversion of agricultural land be made and that it be found
that “there is evidence on the record to support the required
general plan findings and approve the general plan change”
and rezoning.

The Commission held “a duly advertised public hearing on
November 29, 1990.” After comments were received, the
Commission voted to follow the recommendations contained
in the staff report.

On December 11, 1990, the Board held a public hearing on
the development project. After “hearing testimony regarding
this application,” the Board approved the recommendations
**707  and findings as set forth in the staff report, voted in

favor of the tentative map approval, general plan amendment
and rezoning and directed counsel to prepare appropriate
findings.

On December 18, 1990, the Board issued its findings of fact
and statement of decision. In relevant part, the Board made
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15 findings, which will be discussed as necessary in the body
of this opinion. The Board approved the development project
subject to the mitigation measures included in the findings.
It certified the FEIR as “complete and adequate,” adopted
a statement of overriding considerations for the unavoidable
environmental impacts of the project, and approved an
amendment of the general plan, rezone application and
tentative subdivision map. Notice of determination was filed

December 19, 1990.1

Appellants filed a petition and complaint on January 18, 1991.
Demurrers to the complaint were sustained without leave to
amend by the trial court. On appeal, this court reversed.

Appellants filed a second amended complaint and petition
for writ of mandate. Appellants alleged the FEIR violated
CEQA for many reasons, *720  including an inadequate
project description, inaccurate description of the site and the
surrounding area, inadequate evaluation of project impacts,
inadequate analysis of alternatives and inadequate response to
comments on the DEIR. Appellants also alleged approval of
the development project was inconsistent with the County's
general plan. On March 5, 1993, the trial court filed a tentative
decision denying the writ and the complaint. Judgment was
thereafter entered. This appeal followed.

DISCUSSION

Overview of CEQA and Standard of Review

CEQA (Pub.Resources Code, § 21000 et seq. and Cal.Code

Regs., tit. 14, § 15000 et seq.2) was enacted in 1970, one year
after Congress enacted the National Environmental Policy
Act (42 U.S.C. § 4321 et seq.). (Remy et al., Guide to the
California Environmental Quality Act (CEQA) (7th ed. 1993)
p. 1 [hereafter Guide to CEQA].) “CEQA applies to all
‘governmental agencies at all levels' in California, including
‘local agencies,’ ‘regional agencies,’ and ‘state agencies,
boards, and commissions.’ ” (Id. at p. 2.) In its seminal case,
Laurel Heights, supra, 47 Cal.3d 376, 253 Cal.Rptr. 426, 764
P.2d 278, the Supreme Court provided a concise overview of
CEQA:

“The foremost principle under CEQA is that the
Legislature intended the act ‘to be interpreted in such
manner as to afford the fullest possible protection to the

environment within the reasonable scope of the statutory
language.’ ...

“With narrow exceptions, CEQA requires an EIR
whenever a public agency proposes to approve or
to carry out a project that may have a significant
effect on the environment. [Citations.] ‘Project’ means,
among other things, ‘[a]ctivities directly undertaken
by any public agency.’ [Citation.] ‘ “Significant
effect on the environment” means a substantial,
or potentially substantial, adverse change in the
environment.’ [Citations.] The Legislature has made
clear that an EIR is ‘an informational document’ and that
‘[t]he purpose of an environmental impact report is to
provide public agencies and the public in general with
detailed information about the effect which a proposed
project is likely to have on the environment; to list ways
in which the significant effects of such a project might
be minimized; and to indicate alternatives to such a
project.’ [Citations.]

*721  “Under CEQA, the public is notified that a draft
EIR is being prepared [citations], and the draft EIR is
evaluated in light of comments received. [Citations.]
**708  The lead agency then prepares a final EIR

incorporating comments on the draft EIR and the
agency's responses to significant environmental points
raised in the review process. [Citations.] The lead agency
must certify that the final EIR has been completed in
compliance with CEQA and that the information in
the final EIR was considered by the agency before
approving the project. [Citation.] Before approving the
project, the agency must also find either that the project's
significant environmental effects identified in the EIR
have been avoided or mitigated, or that unmitigated
effects are outweighed by the project's benefits.” (47
Cal.3d at pp. 390–391, 253 Cal.Rptr. 426, 764 P.2d 278,
fns. omitted.)

The court continued, explaining the important purposes
served by preparation of an EIR:

“The EIR is the primary means of achieving the
Legislature's considered declaration that it is the policy
of this state to ‘take all action necessary to protect,
rehabilitate, and enhance the environmental quality of
the state.’ [Citation.] The EIR is therefore ‘the heart
of CEQA.’ [Citations.] An EIR is an ‘environmental
“alarm bell” whose purpose is to alert the public
and its responsible officials to environmental changes
before they have reached ecological points of no
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return.’ [Citations.] The EIR is also intended ‘to
demonstrate to an apprehensive citizenry that the agency
has, in fact, analyzed and considered the ecological
implications of its action.’ [Citations.] Because the
EIR must be certified or rejected by public officials,
it is a document of accountability. If CEQA is
scrupulously followed, the public will know the basis
on which its responsible officials either approve or
reject environmentally significant action, and the public,
being duly informed, can respond accordingly to action
with which it disagrees. [Citations.] The EIR process
protects not only the environment but also informed self-
government.” (47 Cal.3d at p. 392, 253 Cal.Rptr. 426,
764 P.2d 278, emphasis added.)

Public Resources Code section 21168.5 sets forth the
applicable standard of review. (People v. County of Kern
(1974) 39 Cal.App.3d 830, 840, 115 Cal.Rptr. 67; see also
Laurel Heights, supra, 47 Cal.3d at p. 392, fn. 5, 253 Cal.Rptr.
426, 764 P.2d 278). It provides:

“In any action ... to attack, review, set aside, void or annul
a determination, finding, or decision of a public agency on
the grounds of noncompliance with [CEQA], the inquiry
shall extend only to whether there was a prejudicial abuse
of discretion. Abuse of discretion is established if the
agency has not proceeded in a manner required by law
or if the determination or decision is not supported by
substantial evidence.”

“[T]he ultimate decision of whether to approve a project,
be that decision right or wrong, is a nullity if based upon
an EIR that does not provide the decision-makers, and the
public, with the information about the *722  project that is
required by CEQA.” (Santiago County Water Dist. v. County
of Orange (1981) 118 Cal.App.3d 818, 829, 173 Cal.Rptr.
602.) The error is prejudicial “if the failure to include
relevant information precludes informed decisionmaking and
informed public participation, thereby thwarting the statutory
goals of the EIR process.” (Kings County Farm Bureau v. City
of Hanford (1990) 221 Cal.App.3d 692, 712, 270 Cal.Rptr.
650.)

“[T]he substantial evidence test applies to the court's
review of the agency's factual determinations.” (2 Kostka
& Zischke, Practice Under the Cal.Environmental Quality
Act (Cont.Ed.Bar 1993) § 23.34, p. 949 [hereafter Practice
Under CEQA].) Substantial evidence means “enough relevant
information and reasonable inferences from this information
that a fair argument can be made to support a conclusion,
even though other conclusions might also be reached.” (State

CEQA Guidelines, § 15384, subd. (a); see also Laurel
Heights, supra, 47 Cal.3d at p. 393, 253 Cal.Rptr. 426, 764
P.2d 278.) “In applying the substantial evidence standard, ‘the
reviewing court must resolve reasonable doubts in favor of the
administrative finding and decision.’ ” (47 Cal.3d at p. 393,
253 Cal.Rptr. 426, 764 P.2d 278.) The appellate court's role
“is precisely the same as the trial court's,” and lower court's
findings are not “conclusive on appeal.” (Bowman v. City of
Petaluma (1986) 185 Cal.App.3d 1065, 1076, 230 Cal.Rptr.
413.)

**709  1. The FEIR did not comply with CEQA.

a. Environmental setting.

Appellants challenge the adequacy of the FEIR's description
of the existing environmental setting of site and the
surrounding area, contending a nearby wildlife preserve was
essentially ignored, and it is impossible to determine from
the FEIR whether wetlands exist on the site. We agree.
They persuasively argue that the inadequate consideration
and documentation in the EIR of existing environmental
conditions rendered it “impossible for the [FEIR] to
accurately assess the impacts the project will have on wildlife
and wildlife habitat or to determine appropriate mitigation
measures for those impacts.”

In relevant part, State CEQA Guidelines section 15125
provides as follows:

“An EIR must include a description of the environment
in the vicinity of the project, as it exists before the
commencement of the project, from both a local and
regional perspective. The description shall be no longer
than is necessary to an understanding of the significant
effects of the proposed project and its alternatives.

*723  “(a) Knowledge of the regional setting is critical to
the assessment of environmental impacts. Special emphasis
should be placed on environmental resources that are rare
or unique to that region and would be affected by the
project.”

The Guide to CEQA explains the significance of adequate
consideration of the existing environmental setting:

“Because the concept of a significant effect on the
environment focuses on changes in the environment, this
section requires an EIR to describe the environmental
setting of the project so that the changes can be
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seen in context. The description of the pre-existing
environment also helps reviewers to check the Lead
Agency's identification of significant effects.” (Guide to
CEQA supra, p. 579.)

“We must interpret the Guidelines to afford the fullest
possible protection to the environment.” (Kings County Farm
Bureau v. City of Hanford, supra, 221 Cal.App.3d at p.
720, 270 Cal.Rptr. 650.) Careful review of the administrative
record demonstrates that the FEIR's description and
consideration of the site and surrounding area is so incomplete
and misleading that it fails to meet the standard set forth in

State CEQA Guidelines section 15125.3

In the section of the DEIR labeled “Project Information—
Site Description,” under the heading “Land Use,” the DEIR
asserts: “The project site is largely an agricultural parcel in
row crops and rural residential housing.” Under the heading
entitled “Terrain,” the DEIR states, in relevant part:

“The proposed project area is located on the 40–foot
westbank terrace of the San Joaquin River floodplain.
On the northeast, the site extends along the 40–foot
river terrace, locally continuing the stable, elevated ‘west
side’ landform. The easterly border of the project site is
delineated by the San Joaquin River floodplain at 35 feet
elevation; a small, triangular-shaped portion of which is
designated for development as a park. The park area and
residential development area are generally separated by a
five foot drop in elevation. This bluff gradually drops down
to grade level at the proposed park site.”

Within the section addressing the effects of the development
project on vegetation and wildlife, the DEIR states that the
site “is agricultural lands bordered on all sides by established
agricultural uses.”

The heading entitled, “Character of Surrounding Area” reads
in its entirety:

“The project area has historically been in agricultural
use. To the *724  southwest, west and northwest of the
project site the land is in row crops, primarily tomatoes.
The northerly boundary is adjacent to a sewage treatment
facility. The easterly boundary of the project site is an
approximately **710  four foot high levee which is
bounded on the north by San Joaquin River, and on
the south by the proposed park site. Adjacent to the
easterly boundary is bottom land disced for row crops.
The southerly boundary consists of the Grayson Park
Two development. Further south is the Grayson Park

One development and the unincorporated community of
Grayson. An almond orchard is located south of the
intersection of Minnie Street and River Road (see Figure
8, Existing Land Uses).”

The descriptions quoted above lead one to conclude
the site and the surrounding area is rather nondescript
farmland, mostly in agricultural production. However, this
characterization is inaccurate and misleading. In actuality,
it appears the site is only partially surrounded by farmland.
The park site is adjacent to the San Joaquin River, a wildlife
preserve is located nearby and wetlands may be located within
the site itself.

The record contains documentation supporting the conclusion
that wetlands are important wildlife habitats. As stated in a
report prepared by the United States Department of Interior,
entitled Wetlands of the California Central Valley: Status and
Trends—1939 to mid–1980's—(1989) chapter 7:

“Wildlife habitat, particularly for waterfowl, is often
the major focus for wetland values. However, the
Central Valley wetlands offer a myriad of other
important functions. These include aesthetic, scientific,
and educational interests; primary productivity in the food
chain; fish habitat; endangered and threatened wildlife
species habitat; shoreline and bank stabilization and
protection; flood protection; groundwater recharge; and
recreation opportunities.”

An additional report, Sliding Toward Extinction: The State of
California's Natural Heritage (1987) prepared at the request
of the California Senate Committee on Natural Resources
and Wildlife (Nov. 1987) explains that by 1978, “wetlands
in the Central Valley had shrunk to only about 4 percent of
their original extent [citation], and they have declined since
then.” (At p. 60.) Over 50 percent of the total wintering
waterfowl in the Pacific flyway utilize these wetland areas as
their habitat. The decrease in wetland areas has led to a decline
in the population of waterfowl. “The declines in waterfowl
and other wetland wildlife populations not only represent
recreational losses to those who hunt and view these species,
but also pose a long-term population threat to many species or
subspecies that winter mainly or only in California.” (Ibid.)
The report further states that the protection of existing
*725  wetlands may require restriction of other land uses

because “wetlands are particularly susceptible to adjacent
land uses that alter surface and groundwater availability.” (At
p. 65.) Neither of these reports specifically addresses whether
wetlands are located within the site.
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Despite the environmental importance and sensitivity of
wetland areas, the DEIR completely fails to mention and
consider a nearby wetland wildlife preserve, San Joaquin
Wetlands Farm (SJWF), located adjacent to the San Joaquin
River opposite the town of Grayson and the proposed
project. Only by reading a written comment by Neal Nelson,
managing partner of SJWF, does one learn of this wetland
area's existence. Nelson writes that this land is designated as
“wetlands and farmed wetlands. Our main purpose for this
property is for the preservation of waterfowl, wildlife and
fish. All other uses on the property are secondary and subject
to its effects on waterfowl, wildlife and fish.”

The response to Nelson's comment is insufficient; it is not
responsive to the concerns raised by Nelson and fails to
provide adequate information concerning SJWF or other
nearby riparian habitats or wildlife preserves from which
a reader could derive an understanding of their locations
and the environmental effects they may suffer as a result
of construction of the development project. First, while not
denying SJWF is across the river from the site, the response
simply asserts that an EIR is required only to identify adjacent
uses and not property owners. A wildlife preserve is certainly
a property “use.” No further description of SJWF, its size
or location is contained in the response to this comment or
elsewhere in the FEIR. Second, the response fails to address
the concerns raised by Nelson. For example, **711  Nelson
states that the DEIR fails to address the cumulative effects on
SJWF and “the eventual degradation and destruction of the
marsh” which will be caused by activities such as mosquito
abatement necessitated by an influx of population “next to a
marsh.” The response does not address this assertion; rather, it
simply states that “the Turlock Mosquito Abatement District
indicated that provision of the service to the site would be
difficult.” It did not address what effects the call for mosquito
control and other measures necessitated by development of
the site would have on SJWF.

The FEIR also understates the significance of the San Joaquin
River located directly adjacent to the site. By avoiding
discussion of the San Joaquin River and identification
of SJWF, the DEIR precluded serious inquiry into or
consideration of wetland areas adjacent to the site or whether
the site contained wetland areas. These deficiencies were not
remedied by the comments and responses thereto contained
in the FEIR.

*726  Also crucial is the fact that the DEIR's description
of the area surrounding the development project site as
agricultural lands is misleading. It is obvious from a
careful reading of the administrative record that not only is
SJWF located nearby, but the proposed park site is directly

adjacent to a wetland area/riparian habitat.4 There are several
unexplained references in the DEIR to a “riparian area” or
“adjacent riparian corridor” next to the park site. Moreover,
the DEIR notes that there is to be “a 200 foot open space buffer
to the riparian area.” Contradicting the DEIR's description
of the surrounding area as agricultural, in response to a
comment, the FEIR admits that the site is “situated in a
region of extensive agriculture, riparian, marsh and other
wetland habitats significantly used by resident, wintering and
migratory waterfowl.” However, the specific location and
extent of the adjacent “riparian habitat” is never discussed in
the FEIR.

Of central importance to this discussion is our determination
that whether the site itself contains wetlands was inadequately

investigated.5 State CEQA Guidelines section 15144
provides: “[d]rafting an EIR or preparing a negative
declaration necessarily involves some degree of forecasting.
While foreseeing the unforeseeable is not possible, an agency
must use its best efforts to find out and disclose all that
it reasonably can.” (Emphasis added.) CEQA Guidelines
section 15145 states: “If, after thorough investigation, a
lead agency finds that a particular impact is too speculative
for evaluation, the agency should note its conclusion and
terminate discussion of the impact.” (Emphasis added.)

Prior to preparation of the DEIR, the County was alerted to
the possibility wetlands may exist within the site. The initial
study stated:

“There may be a *727  decrease in the number of
species and amount of existing native vegetation due to
development of the proposed park site. Depending upon
the design of the proposed park, much of this wetland
area could experience the loss of existing trees.” (Emphasis
added.)

The DEIR did not seriously address this issue. There is
no reference to wetlands or **712  the lack thereof in the
description of the site. Rather, buried in the section addressing
the cumulative impacts of the project, under the heading,
“VEGETATION AND WILDLIFE,” the DEIR makes the
conclusionary statement, “No wetlands occur within the site
and the riparian areas have been set aside.” No discussion
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accompanies this crucial assertion; there is noindication how
this conclusion was reached and no facts are given in support
thereof. There is no indication in the FEIR that the park area
or bluffs at the east edge of the site were ever surveyed for
wetland areas. The FEIR references no documents or reports
describing the location and extent of wetlands adjacent to the
bluff or park area of the site.

During circulation of the DEIR, this issue was raised again.
On December 9, 1990, Bob Ford, a biologist, wrote, “[t]he
200–ft. ‘buffer’ is inadequate as riparian habitat extends well
beyond that in the ‘park area’ and extends northward along
the low bluff at the east edge of the project.” No response to
this letter is included in the FEIR or administrative record.

[1] Arambel asserts the lack of wetlands within the site was
adequately addressed during the public hearing on the FEIR.
It is mistaken. Whatever is required to be considered in an
EIR must be in the report itself. Oral reports cannot supply
what is lacking. (Santiago County Water Dist. v. County of
Orange, supra, 118 Cal.App.3d at p. 831, 173 Cal.Rptr. 602.)
Moreover, if the alleged investigation into the existence of
wetlands was conducted as asserted at the public hearing,
this investigation should have been documented in the DEIR
and reference made to the specific activities undertaken and
findings reached to support the crucial assertion that wetlands
are not located within the site. Comments could have then
been made addressing the adequacy of the investigation and
responses prepared to these comments. The FEIR would
then have provided information sufficient for the Board to
intelligently assess the conclusion that there are no wetlands
within the site and to make an informed decision.

[2] Arambel's assertion that the comments to the DEIR from
the California Department of Fish and Game and Department
of Conservation demonstrate there are no wetlands within
the site is also without merit. First, the comments from the
Department of Fish and Game do not definitively state *728
there are no wetlands within the site. In fact, the August
30, 1989, letter from Lawrence Silva, an “environmental
analyst,” to the Department of Fish and Game, indicates
wetland habitat values may be lost as a result of construction
of the project. He writes that replacement of riparian trees
within the park site and the “possibility of re-creation of
wetland habitat in the storm drainage basin area should
help to offset any potential loss of existing wetland values,”
thereby indicating the park contains wetland/riparian values.
The response to Mr. Silva's letter from the Department
of Fish and Game does not indicate any independent

investigation was conducted by the department to determine
whether riparian habitats extend within the site. Second, the
Department of Conservation is “responsible for monitoring
farmland conversion,” and not for protection of wetland areas.
Therefore, the fact their comment does not refer to wetland
habitats does not demonstrate the site does not contain such
areas.

Finally, the initial study states that it is the Army Corps of
Engineers which has jurisdiction over wetlands adjacent to
waters of the United States. While the California Department
of Fish and Game “exercises an advisory capacity” to the
agency, it is only in relation to the “alteration of streambeds
and other wetlands.” There is no indication in the record that
the Department of Fish and Game is responsible for locating
wetlands or advising on projects which negatively affect
wetland areas in ways other than direct alteration. The initial
study also states that “regional water quality control boards
have asserted a claim to regulate development of wetlands
in some areas,” and development of the proposed park site
“may necessitate the involvement of one or more of these
agencies.” Comments to the DEIR from the Army Corps of
Engineers or water quality control boards pertaining to the
possible existence of wetlands within the site are noticeably
absent from the FEIR.

**713  It is true that the lead agency is not required to
conduct all suggested testing or experimentation. (Society
for California Archaeology v. County of Butte (1977) 65
Cal.App.3d 832, 838–839, 135 Cal.Rptr. 679.) However, the
FEIR does not reflect even minimal investigation into the
exact location and extent of riparian habitats either adjacent to
or within the site. If an investigation specifically considering
the presence and extent of wetland areas adjacent to and
within the site was conducted and the results demonstrated
there were no wetlands within the site, this should have
been fully explained in the FEIR. The investigators should
have been identified, the actions taken by them disclosed
and their conclusions supported by facts and analysis. (Cf.
Laurel Heights, supra, 47 Cal.3d at p. 410, 253 Cal.Rptr.
426, 764 P.2d 278; Marin Mun. Water Dist. v. KG Land
California Corp., supra, 235 Cal.App.3d 1652, 1662–1663,
1 Cal.Rptr.2d 767.)

*729  For the reasons set forth above, the description of the
environmental setting of the project site and surrounding area
is inaccurate, incomplete and misleading; it does not comply
with State CEQA Guidelines section 15125.
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Without accurate and complete information pertaining to the
setting of the project and surrounding uses, it cannot be
found that the FEIR adequately investigated and discussed
the environmental impacts of the development project.
The failure to provide clear and definite analysis of the
location, extent and character of wetlands possibly within and
definitely adjacent to the development project and the failure
to discuss SJWF, precludes this court from concluding that all
the environmental impacts of the development project were
identified and analyzed in the FEIR.

For example, since wetland areas and wildlife refuges such
as SJWF were not adequately identified and described, the
FEIR's analysis of the development project's impacts on
the Pacific flyway and local flyways is clearly inadequate.
The waterfowl being considered rely upon the inadequately
identified and described riparian habitats. Without an
understanding of the proximity of these habitats to the site,
one cannot adequately assess the impacts the development
project will have on the waterfowl residing in these
ecologically sensitive areas or critically analyze the FEIR's
conclusions concerning these impacts and the sufficiency of
proposed mitigation measures.

Thus, the description of the environmental setting is
not only inadequate as a matter of law but it also
renders the identification of environmental impacts legally
inadequate and precludes a determination that substantial
evidence supports the Board's finding that the environmental
impacts on wildlife and vegetation had been mitigated to

insignificance.6 As stated in Kings County Farm Bureau v.
City of Hanford, supra, 221 Cal.App.3d at page 718, 270
Cal.Rptr. 650, “The misleading nature of the discussion and
the failure to include relevant evidence ... renders the EIR
inadequate as an informational document.”

b. Project description.

[3] Appellants also find fault with the FEIR by its
omission of reference to the wastewater treatment plant
(sewer expansion) as a necessary element of the development
project. Again, we agree. Sewer expansion was recognized
by the DEIR as necessary to the project, yet was excluded
from the *730  description of the development project and its
effects ignored in the FEIR. The FEIR was thus premised on
an improperly “curtailed” and “distorted” project description.
(County of Inyo v. City of Los Angeles (1977) 71 Cal.App.3d
185, 192, 139 Cal.Rptr. 396.) Since “[a]n accurate, stable and

finite project description is the sine qua non of an informative
and legally sufficient EIR” (id. at p. 193, 139 Cal.Rptr. 396),
even were the FEIR deemed to be adequate in all other
respects, the selection and use of a “truncated project concept”
violated CEQA and mandates the conclusion that the County
did not proceed “ ‘in a manner required by law.’ ” (Id. at
p. 200, 139 Cal.Rptr. 396; **714  City of Santee v. County
of San Diego (1989) 214 Cal.App.3d 1438, 1454–1455, 263

Cal.Rptr. 340.)7

CEQA applies to “discretionary projects proposed to be
carried out or approved by public agencies.” (Pub.Resources
Code, § 21080, subd. (a).) State CEQA Guidelines section
15378, subdivision (a) defines the term “Project” as “the
whole of an action, which has a potential for resulting in a
physical change in the environment, directly or ultimately,”
and which is undertaken, supported or approved by a public
agency. Subdivision (c) of this section states, “[t]he term
‘project’ refers to the activity which is being approved and
which may be subject to several discretionary approvals by
governmental agencies. The term ‘project’ does not mean
each separate governmental approval.” “ ‘Project’ is given
a broad interpretation in order to maximize protection of
the environment.” (McQueen v. Board of Directors (1988)
202 Cal.App.3d 1136, 1143, 249 Cal.Rptr. 439.) This
ensures “that environmental considerations do not become
submerged by chopping a large project into many little ones,
each with a potential impact on the environment, which
cumulatively may have disastrous consequences.” (Burbank–
Glendale–Pasadena Airport Authority v. Hensler (1991) 233
Cal.App.3d 577, 592, 284 Cal.Rptr. 498; see also Bozung v.
Local Agency Formation Com. (1975) 13 Cal.3d 263, 283–
284, 118 Cal.Rptr. 249, 529 P.2d 1017.)

“An accurate project description is necessary for an intelligent
evaluation of the potential environmental effects of a
proposed activity.” (McQueen v. Board of Directors, supra,
202 Cal.App.3d at p. 1143, 249 Cal.Rptr. 439.) In McQueen,
the appellate court explained that “[a] narrow view of a
project could result in the fallacy of division [citation], that
is, overlooking its cumulative impact by separately focusing
on isolated parts of the whole.” (Id. at p. 1144, 249 Cal.Rptr.
439.) Essentially, appellants argue this “fallacy of division”
occurred here; they are correct.

Under the heading “Project Description,” the DEIR states in
its entirety:
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“The proposed project will consist of 633 single family
dwelling units, a *731  40,500 square foot neighborhood
commercial center, and a 13.93 acre park (Figure 4, site
Plan and Figure 5—Development Entrance). The 3.83 acre
neighborhood commercial area is proposed to be located
along River Road. The proposed park would be located at
the southeasterly corner of the project site. The preliminary
Park Masterplan is shown in Figure 6. While the total
project size equals 154.24 acres, the area proposed for
residential development is 136.48 acres. Based on the State
of California, Department of Finance, Stanislaus County
household projection for 1990 which is 2.81 persons per
household, the proposed residential development could
result in the generation of 1,779 new residents to Grayson.”

Although not included in the “Project Description” quoted
above, sewer expansion is a required element of the
development project. The DEIR states:

“The proposed project would require the construction
of sewer interceptor and collector lines throughout the
development as well as the extension of existing sewer
lines to serve the project site.... The Grayson Community
Services District has indicated they can provide service to
the project site if the existing wastewater treatment plant is
expanded.”

The cost of expansion will be paid by Arambel. A preliminary
study to determine “the scope of the expansion project”
was prepared (feasibility report). One of the conditions of
approval of the project is that “a use permit be obtained for
the expansion of the Grayson Sewage Treatment Facility.”
The record strongly supports appellants' assertion that “it
is absolutely clear that the housing development cannot go
forward without the sewer expansion, ... Thus the ‘total
project’ includes both the housing and the sewer project
necessary to serve it.”

Despite the necessity of the sewer expansion, one cannot
discern its scope or environmental consequences from the
FEIR. The **715  feasibility report to which the DEIR refers
confines itself to considerations of “cost and feasibility”
and contains no discussion or analysis of its environmental

consequences.8

Appellants correctly analogize the instant case to Santiago
County Water Dist. v. County of Orange, supra, 118
Cal.App.3d 818, 173 Cal.Rptr. 602. In Santiago, the appellate
court held that an EIR on a proposed mining operation was
inadequate because it failed to include “a description of the

facilities that will have to be constructed to deliver water to
the mining operation, or facts from which to evaluate the pros
and cons of supplying the amount of water that the mine will
need.” (At p. 829, 173 Cal.Rptr. 602.) The court wrote:

“The construction of *732  additional water delivery
facilities is undoubtedly one of the significant
environmental effects of the project. As such, a description
of the necessary construction had to be included if the EIR
was to serve its informational purpose. [Citations.] Because
of this omission, some important ramifications of the
proposed project remained hidden from view at the time the
project was being discussed and approved. This frustrates
one of the core goals of CEQA. ‘Only through an accurate
view of the project may affected outsiders and public
decision-makers balance the proposal's benefit against its
environmental cost, consider mitigation measures, assess
the advantage of terminating the proposal ... and weigh
other alternatives in the balance. An accurate, stable
and finite project description is the sine qua non of an
informative and legally sufficient EIR.’ ” (118 Cal.App.3d
at pp. 829–830, 173 Cal.Rptr. 602, fn. omitted.)

Construction of additional sewer capacity is directly
analogous to construction of additional water delivery
facilities. Both are crucial elements without which the
proposed projects cannot go forward. Both have significant
effects on the environment, as evidenced by the fact that
a separate EIR was prepared and certified for the sewer
expansion (expansion EIR). Here, as in Santiago, the EIR
ignored the environmental effects of the excluded element,
thereby frustrating a “core goal[ ] of CEQA.” (Santiago,
supra, 118 Cal.App.3d at p. 830, 173 Cal.Rptr. 602.)

As recognized in the expansion EIR, the sewer expansion
will, among other environmental effects, negatively impact
air emissions, significantly impact existing water quality,
and cause “[o]n-site flooding and overflow of the existing
and proposed facilities during heavy rain.” This “presents a
potential for flood waters to mix with treated wastewater.”
Most importantly, the sewer expansion could result in excess
capacity and lead to “additional residential growth” beyond
the development project. Since the sewer expansion was
treated as a separate project and was not considered as part of
the development project, none of these environmental impacts
was identified, much less considered, in connection with the

impacts of the development project identified in the FEIR.9

https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=1981119745&pubNum=227&originatingDoc=I9e4f52c5faba11d9bf60c1d57ebc853e&refType=RP&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.8b86ea205d4c41f3bd58d95f4ba790b9*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=1981119745&pubNum=227&originatingDoc=I9e4f52c5faba11d9bf60c1d57ebc853e&refType=RP&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.8b86ea205d4c41f3bd58d95f4ba790b9*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=1981119745&pubNum=227&originatingDoc=I9e4f52c5faba11d9bf60c1d57ebc853e&refType=RP&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.8b86ea205d4c41f3bd58d95f4ba790b9*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=1981119745&pubNum=227&originatingDoc=I9e4f52c5faba11d9bf60c1d57ebc853e&refType=RP&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.8b86ea205d4c41f3bd58d95f4ba790b9*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=1981119745&pubNum=227&originatingDoc=I9e4f52c5faba11d9bf60c1d57ebc853e&refType=RP&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.8b86ea205d4c41f3bd58d95f4ba790b9*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=1981119745&pubNum=227&originatingDoc=I9e4f52c5faba11d9bf60c1d57ebc853e&refType=RP&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.8b86ea205d4c41f3bd58d95f4ba790b9*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=1981119745&pubNum=227&originatingDoc=I9e4f52c5faba11d9bf60c1d57ebc853e&refType=RP&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.8b86ea205d4c41f3bd58d95f4ba790b9*oc.Search) 
https://www.westlaw.com/Link/Document/FullText?findType=Y&serNum=1981119745&pubNum=227&originatingDoc=I9e4f52c5faba11d9bf60c1d57ebc853e&refType=RP&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Folder*cid.8b86ea205d4c41f3bd58d95f4ba790b9*oc.Search) 


San Joaquin Raptor/Wildlife Rescue Center v. County of..., 27 Cal.App.4th 713...
32 Cal.Rptr.2d 704

 © 2024 Thomson Reuters. No claim to original U.S. Government Works. 11

As an illustration, both the FEIR and the expansion EIR
state that the projects as defined within will have growth-
inducing effects. However, the growth-inducing effects of
the development project identified in the FEIR were never
considered in conjunction with the growth-inducing effects
of the *733  sewer expansion. In fact, far from considering
the cumulative growth-inducing effects of the development
project and the sewer expansion, the DEIR actually asserts
the sewer expansion will not be growth inducing because
it will “only include capacity to serve the development
within the project site.” This conclusion is contradicted by
statements in the expansion EIR, such as the “[p]otential
creation of additional capacity beyond that capacity necessary
to accommodate known residential growth.” It is this potential
excess sewer capacity which would then “accommodate
additional residential growth within the Town of Grayson,”
as also noted in the expansion EIR. Because the project
description **716  was improperly truncated, one cannot
accurately discern the true growth-inducing effects of the
entire development project on the surrounding community
from the FEIR.

[4] Moreover, even assuming the sewer expansion was
severable from the development project, the FEIR still did not
comply with CEQA. Public Resources Code section 21083,
subdivision (b) requires the cumulative effects of two separate
projects which are “individually limited but cumulatively
considerable” to be addressed in the EIR. Thus, even were
the sewer expansion deemed to be a separate “project,” Public
Resources Code section 21083 requires that the cumulative
environmental effects of the development project plus the
“expansion project” must be considered in the FEIR. Yet the
FEIR contains no analysis of the combined environmental
effects of the proposed development plus the sewer expansion
either as two severable projects or as one project. This
deficiency is most obvious when the loss of prime agricultural
land is considered. Arambel makes much of the fact the
development project will necessitate the loss of only 11
acres of prime farmland. However, the sewer expansion will
claim another 12 acres of prime farmland. Thus, the total
loss of prime farmland is 23 acres, not 11, more than twice
that represented in the FEIR. Because the sewer expansion
was severed from the project description and the combined
impacts of the project and the expansion were not considered
in the FEIR, the Board did not have this information before it
and its decision to approve the project was, in part, based upon
an inaccurate assessment of the amount of prime farmland
to be converted to alternative uses as a direct result of the
development project.

Arambel argues that preparation of the expansion EIR and
the feasibility report which were “considered in connection
with these project approvals” satisfied CEQA. However,
neither the expansion EIR nor the feasibility report was
included in the FEIR. Moreover, the feasibility report contains
no discussion of the environmental consequences of the
sewer expansion. As appellants persuasively argue, the FEIR
itself “tells the public and decision *734  makers nothing
about how the impacts of the treatment plant expansion
would combine with the impacts of the 633 houses. If that
information had been clearly set forth in the beginning, it
could have significantly affected how the County considered
mitigation measures and overall alternatives to the project.”

In Santiago County Water Dist. v. County of Orange,
supra, 118 Cal.App.3d 818, 173 Cal.Rptr. 602, the county
attempted to remedy the inadequacies of the EIR at issue
by submitting separate evidence addressing the availability
of water resources. The court ruled that evidence outside
the EIR itself “is beside the point. It is the adequacy of
the EIR with which we are concerned, not the propriety of
the board of supervisors' decision to approve the project. ‘
“[W]hatever is required to be considered in an EIR must be
in that formal report; what any official might have known
from other writings or oral presentations cannot supply what
is lacking in the report.” ’ ” (At p. 831, 173 Cal.Rptr. 602,
emphasis added; see also Laurel Heights, supra, 47 Cal.3d at
p. 405, 253 Cal.Rptr. 426, 764 P.2d 278.) The expansion EIR
and other documentation not incorporated into the FEIR is
irrelevant to the determination whether the FEIR adequately
addressed this aspect of the project and the environmental
effects caused thereby.

“[O]nly through an accurate view of the project may the
public and interested parties and public agencies balance
the proposed project's benefits against its environmental
cost, consider appropriate mitigation measures, assess the
advantages of terminating the proposal and properly weigh
other alternatives....” (City of Santee v. County of San Diego,
supra, 214 Cal.App.3d at p. 1454, 263 Cal.Rptr. 340.) Here,
the failure to consider the expansion of the wastewater
treatment plant as part of the project under consideration
resulted in an inaccurate project description and incomplete
identification and analysis of the environmental effects of
the development project (Santiago County Water Dist. v.
County of Orange, supra, 118 Cal.App.3d at p. 829, 173
Cal.Rptr. 602.) As stated in **717  Citizens Assn. for
Sensible Development of Bishop Area v. County of Inyo (1985)
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172 Cal.App.3d 151, 166, 217 Cal.Rptr. 893, “[t]he danger
of filing separate environmental documents for the same
project is that consideration of the cumulative impact on the
environment of the two halves of the project may not occur.
This danger was here realized.”

Thus, because the FEIR did not “adequately apprise all
interested parties of the true scope of the project for intelligent
weighing of the environmental consequences of the project,”
informed decision making was precluded. The FEIR is
inadequate as a matter of law. (City of Santee v. County of
San Diego, supra, 214 Cal.App.3d at pp. 1454–1455, 263
Cal.Rptr. 340.) The certification by the Board of the FEIR
as complete and adequate constituted an abuse of *735
discretion. (County of Inyo v. City of Los Angeles, supra, 71
Cal.App.3d at p. 200, 139 Cal.Rptr. 396.)

c. Alternative sites.

[5] A major function of an EIR “is to ensure that all
reasonable alternatives to proposed projects are thoroughly
assessed by the responsible official.” (Wildlife Alive v.
Chickering (1976) 18 Cal.3d 190, 197, 132 Cal.Rptr. 377, 553
P.2d 537.) As explained by this court:

“An EIR must ‘[d]escribe a range of reasonable
alternatives to the project or to the location of the
project, which could feasibly attain the basic objectives
of the project and evaluate the comparative merits
of the alternatives.’ (Guidelines, § 15126, subd. (d).)
The discussion must ‘focus on alternatives capable of
eliminating any significant adverse environmental effects
or reducing them to a level of insignificance, even if
these alternatives would impede to some degree the
attainment of the project objectives, or would be more
costly.’ (Guidelines, § 15126, subd. (d)(3).)” (Kings County
Farm Bureau v. City of Hanford, supra, 221 Cal.App.3d at
p. 733, 270 Cal.Rptr. 650.)

This discussion of alternatives must be “meaningful” and
must “contain analysis sufficient to allow informed decision
making.” (Laurel Heights, supra, 47 Cal.3d at pp. 403–404,
253 Cal.Rptr. 426, 764 P.2d 278.) The decision to require
mitigation measures does not remove the need to consider
project alternatives in the EIR. (Id. at pp. 401–402, 253
Cal.Rptr. 426, 764 P.2d 278.) Because the FEIR's discussion
of alternatives is “lacking in any concrete information or

analysis,” it fails to meet this standard.10

The DEIR contains a one and one-half page section
entitled “Alternatives to the Proposed Project,” which
may be accurately described as “cursory at best.”
(Laurel Heights, supra, 47 Cal.3d at p. 403, 253
Cal.Rptr. 426, 764 P.2d 278.) Headings are labeled “NO
PROJECT,” “DENSITY ALTERNATIVES,” “LARGER
ANNEXATION,” and “ALTERNATIVE SITE.” Under the
heading labeled “NO PROJECT,” the FEIR states, “It is
assumed that there is sufficient demand for residential
development, and this project or a similar project could
be implemented at several locations in the west side
of Stanislaus County.” The entire discussion of density
alternatives reads: “A lower density will lessen the impacts,
but may not ensure that infrastructure improvements would
be economically feasible. A higher density would increase
the level of impacts on the circulation *736  system and
public services, and there is no indication that there is
sufficient demand for higher density developments.” Under
the heading alternative site, the DEIR states, “There are
numerous alternative sites for the project, including existing
incorporated cities, other unincorporated communities, and
proposed new communities. The impacts associated with this
development would be much the same if implemented at
alternative sites on the west side.” No specific alternative sites
are identified and there is no indication in the FEIR that the
“numerous alternative **718  sites” mentioned as existing in
the DEIR were ever specifically identified or considered.

San Bernardino Valley Audubon Society, Inc. v. County of
San Bernardino (1984) 155 Cal.App.3d 738, 202 Cal.Rptr.
423, is analogous. In San Bernardino, the appellate court held
that an EIR prepared in connection with a proposed cemetery
development inadequately analyzed alternative sites. After
noting that “EIRs are not required to be perfect or to discuss
project alternatives beyond what is realistically possible,” the
court found the EIR at issue did not “produce information
sufficient to permit a reasonable choice of alternatives so far
as environmental aspects are concerned.” (Id. at pp. 750–751,
202 Cal.Rptr. 423.) The EIR was insufficient because it did
“not discuss whether there actually are other sites within the
Big Bear area which would be suitable for such a project,” or
discuss the location or attributes of a parcel of property for
which the forest service had proposed a land trade or why this
site would or would not be a feasible alternative. “In short, the
EIR does not contain the required sufficient degree of analysis
to provide decisionmakers with information to allow them to
intelligently take account of environmental consequences.”
(Id. at p. 751, 202 Cal.Rptr. 423.)
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The instant case is markedly similar. The DEIR states there
are “numerous alternative sites” available for the project, but
does not identify any of these sites, discuss their attributes
or indicate why these sites would or would not be feasible.
In fact, it is not clear from the record whether any specific
alternative sites were actually identified, much less seriously
considered by the lead agency. Like the EIR at issue in San
Bernardino Valley Audubon Society, Inc. v. County of San
Bernardino, supra, 155 Cal.App.3d 738, 202 Cal.Rptr. 423,
the FEIR here did not adequately identify and analyze the
feasibility of admittedly available alternative sites.

Moreover, the discussion of density alternatives is also
inadequate. The DEIR states that a lower density would
“lessen the impacts,” but does not state which of the impacts
would be lessened or to what degree. Such a bare conclusion
without an explanation of its factual and analytical basis is
insufficient. (San Bernardino Valley Audubon Society, *737
supra, 155 Cal.App.3d at p. 751, 202 Cal.Rptr. 423; cf. 1
Practice Under CEQA, supra, § 13.28, p. 525.)

That lower density might not be “economically feasible,”
is not sufficient justification for the failure to give basic
information as to density alternatives which were considered
and rejected. (State CEQA Guidelines, § 15126.)

[6] Contrary to County's argument, appellants are not
required to show there are reasonable alternatives. “It
is the project proponent's responsibility to provide an
adequate discussion of alternatives.... If the project proponent
concludes there are no feasible alternatives, it must explain in
meaningful detail in the EIR the basis for that conclusion.”
(Laurel Heights, supra, 47 Cal.3d at p. 405, 253 Cal.Rptr. 426,
764 P.2d 278, emphasis added.) Thus, even if alternatives are
rejected, an EIR must explain why each suggested alternative
either does not satisfy the goals of the proposed project, does
not offer substantial environmental advantages or cannot be
accomplished. (Id. at pp. 404–405, 253 Cal.Rptr. 426, 764
P.2d 278.) The FEIR failed to meet this standard.

Relying on Citizens of Goleta Valley v. Board of Supervisors
(1990) 52 Cal.3d 553, 276 Cal.Rptr. 410, 801 P.2d 1161
(hereafter Goleta II ) and Sequoyah Hills Homeowners Assn.
v. City of Oakland (1993) 23 Cal.App.4th 704, 29 Cal.Rptr.2d
182, Arambel argues alternatives need not be mentioned
unless they offer substantial environmental advantages over
the project under consideration. Both cases are inapposite. In
Goleta II, the lead agency conducted “an exhaustive regional
and environmental survey,” and the EIR “considered a full

range of project alternatives, including at least one reasonable
off-site alternative.” (52 Cal.3d at p. 573, 276 Cal.Rptr. 410,
801 P.2d 1161.) In fact, the EIR considered 12 specific
alternatives to the project and the only alleged inadequacy
was the failure to “review in depth” additional sites identified
after expiration of the comment period. (Id. at p. 566, 276
Cal.Rptr. 410, 801 P.2d 1161.) The court wrote that while only
feasible alternatives “merit in- **719  depth consideration,”
the EIR should set forth alternatives which were rejected and
the reasons underlying this determination. (Id. at p. 569, 276
Cal.Rptr. 410, 801 P.2d 1161.) Thus, Goleta II does not stand
for the proposition that only “feasible” alternatives need be
mentioned in an EIR; rather, only feasible alternatives require
extended consideration. (Ibid.; Sequoyah Hills Homeowners
Assn. v. City of Oakland, supra, 23 Cal.App.4th at p. 715, 29
Cal.Rptr.2d 182.) Additional sites identified after expiration
of the comment period are not at issue here. Moreover, no
“exhaustive survey” of alternative sites was conducted, there
is no indication in the record why unidentified alternative sites
would be infeasible, and the discussion of density alternatives
was not specific enough to permit informed decision making.
Goleta II is not analogous.

*738  Sequoyah Hills Homeowners Assn. v. City of Oakland,
supra, 23 Cal.App.4th at 715, 29 Cal.Rptr.2d 182, is similarly
distinguishable. The EIR at issue in Sequoyah Hills was
clearly superior to that presented here. It evaluated plans “for
development of 0, 36, 45, 46 and 63 units” at the site and
undertook in-depth analysis of two alternatives to the original
proposal. It was undisputed that the EIR adequately discussed
the identified alternatives. The court merely rejected an
argument that the EIR should have examined additional
density alternatives, finding that such discussions “would
have been an exercise in futility.” (Id. at p. 714, 29 Cal.Rptr.2d
182.) No such thoroughness and specificity is presented here.

Arambel's argument that alternative sites need not be
identified because substantial evidence supports the County's
conclusion that locating the project elsewhere would result
in similar impacts also fails. Since the environmental setting
of the site was not accurately and fully assessed (see ante,
section 1b), comparisons between it and other unidentified
sites are necessarily unreliable. Other alternative sites might
not be adjacent to wetland areas or SJWF. Other sites might
not require sewer expansion and less prime farm land would
have to be converted. Because the FEIR failed to adequately
identify the location and extent of wetland habitats adjacent to
and possibly within the site and downplayed the significance
of the adjacent San Joaquin River, such alternative locations
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were not explored. Even alternatives to the proposed project
such as changing the location of the park site or “clustering”
the houses were not considered, nor was an increase in the
size of the buffer zone or lowered density considered even
though these changes may relate to protection of the adjacent
wetland/riparian habitat.

Arambel's assertion at oral argument that alternative sites
need not be considered because they would necessitate the
loss to the town of Grayson of the “substantial benefits” the
development project would bring is facile. It may be true that
if the project were located elsewhere, Grayson would lose
these benefits; however, if so, another community would be
similarly enriched. An EIR is not a document of advocacy but
of information.

In sum, the discussion of alternatives does not foster
“informed decision making” (Laurel Heights, supra, 47
Cal.3d at p. 402, 253 Cal.Rptr. 426, 764 P.2d 278) as it is
devoid of substantive factual information from which one
could reach an intelligent decision as to the environmental
consequences and relative merits of the available alternatives
to the proposed project. It does not “reflect the analytic route
the agency traveled from evidence to action.” (Kings County
Farm Bureau v. City of Hanford, supra, 221 Cal.App.3d at
p. 733, 270 Cal.Rptr. 650 [which held, in relevant part, that
the EIR at issue failed to contain a thorough assessment of
*739  all reasonable alternatives to the proposed project].)

Because the discussion of alternatives omitted relevant,
crucial information, it subverted the purposes of CEQA
and is legally inadequate. (Ibid.; San Bernardino Valley
Audubon Society, Inc. v. County of San Bernardino, supra,
155 Cal.App.3d at pp. 750–751, 202 Cal.Rptr. 423.)

d. Cumulative impacts.

Appellants also correctly contend that the FEIR failed to list
other development projects currently under consideration or
construction in theimmediate area and did not adequately
address the cumulative impacts of the development project.

**720  [7]  CEQA requires an EIR to discuss the cumulative
effect on the environment of the subject project in conjunction
with other closely related past, present and reasonably
foreseeable probable future projects. (Pub.Resources Code,

§ 21083, subd. (b); State CEQA Guidelines, §§ 15130,11

15355.) The term “ ‘[c]umulative impacts' refer[s] to two
or more individual effects which, when considered together,

are considerable or which compound or increase other
environmental impacts.” (State CEQA Guidelines, § 15355.)
If an identified cumulative impact is not determined to be
significant, an EIR is “required to at least briefly state
and explain such conclusion.” *740  (Citizens to Preserve
the Ojai v. County of Ventura (1985) 176 Cal.App.3d 421,
432, 222 Cal.Rptr. 247.) The importance of the cumulative
effect analysis was explained in Las Virgenes Homeowners
Federation, Inc. v. County of Los Angeles (1986) 177
Cal.App.3d 300, 306, 223 Cal.Rptr. 18:

“The purpose of this requirement is obvious: consideration
of the effects of a project or projects as if no others
existed would encourage the piecemeal approval of several
projects that, taken together, could overwhelm the natural
environment and disastrously overburden the man-made
infrastructure and vital community services. This would
effectively defeat CEQA's mandate to review the actual
effect of the projects upon the environment.”

[8] Here, the FEIR does not comply with CEQA because
it fails to contain a list of “past, present and reasonably
anticipated future projects,” or a summary of projections
contained in an adopted general plan for a summary of
cumulative development as is required by State CEQA
Guidelines section 15130. In fact, the FEIR never specifically
lists the other development projects encompassed in its
analysis of the cumulative effects of the development project
at issue.

That other development projects have been proposed is clear
from the record. Subdivisions named Del Rio Vista and
Del Rio Ranch were considered by the Board at the same
meeting during which it considered the development project.
In addition, the FEIR states that “[w]ithin a 5 mile radius”
of the development project there are “two other existing or
potential projects.” One of these projects is identified as
Mapes Ranch, a “large project, potentially including a ‘new
town’ of 25,000 people as well as industry, a university
campus, and a wildlife refuge.” The other project is not
identified.

Mapes Ranch, Del Rio Vista and Del Rio Rancho were
not identified in the DEIR. There is no indication the
environmental effects of these specific projects were
considered in conjunction with the development project.
Rather, without any identification of the “other development”
in the area or any factual analysis, the DEIR simply asserts
that nonspecific “cumulative development” will change the
character of the community, increase light and glare and
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lead to the loss of agricultural land. However, the DEIR
**721  inexplicably concludes, without any supporting facts

or analysis, that although there has been a “vast reduction
in wildlife habitat areas, particularly wetlands,” due to
“encroachment into natural areas ... as a result of urban
expansion,” the “[c]umulative development of this and other
projects within the Grayson Area will not contribute to that
trend.”

The failure of the DEIR to list and consider the cumulative
effect of other specific projects such as Mapes Ranch, Del Rio
Vista and Del Rio Rancho is *741  most clearly evidenced by
the traffic analysis contained in the DEIR. This analysis does
not address any of other planned developments in the area,
referring only to one other project, the 95 currently existing
homes in the Grayson Park Unit 2 development. In fact, the
traffic analysis actually contradicts the FEIR by asserting
that other than Grayson Park Unit 2, “[t]here are no planned
projects in the immediate area of the project site.”

Thus, because other development projects are neither listed
nor adequately discussed in the FEIR and the conclusions
reached in the DEIR concerning the effects of cumulative
development are not supported by complete and accurate facts
and analysis, the cumulative discussion is inadequate as a
matter of law. (Citizens to Preserve the Ojai v. County of
Ventura, supra, 176 Cal.App.3d at p. 429, 222 Cal.Rptr. 247.)

2. Issuance of an injunction is necessary.
[9] If the reviewing court determines a public agency's

decision was made absent full compliance with CEQA,
and a project activity “will prejudice the consideration
or implementation of particular mitigation measure or
alternatives to the project,” the court may direct the trial
court to issue an order enjoining respondents and real parties
from undertaking any actions which could result in “an
adverse change or alteration to the physical environment,
until the public agency has taken any actions that may be
necessary to bring the ... decision into compliance with
[CEQA].” (Pub.Resources Code, § 21168.9, subd. (a)(2).)
“[T]raditional equitable principles” are used to determine
“whether injunctive relief is appropriate.” (Laurel Heights,
supra, 47 Cal.3d at p. 423, 253 Cal.Rptr. 426, 764 P.2d 278.)

Here, injunctive relief is necessary both to protect the site
from adverse and possibly irreparable alteration prior to
full and accurate assessment and disclosure of the scope
and environmental impacts of the development project and
to ensure adequate consideration of alternative sites and

additional mitigation measures which may be identified in the

revised EIR.12

First, the FEIR is a mass of flaws. Beginning with an
incomplete project description, continuing with an inaccurate
and misleading description of the site followed by an
inadequate discussion of alternatives and concluding with an
incomplete and conclusionary discussion of the cumulative
effects of the development project, the FEIR fails to comply

with CEQA in all major *742  respects.13 If an injunction is
not issued, surveying and construction may commence absent
any meaningful exploration and public disclosure of the true
scope of the development project, its sensitive environmental
setting,environmental impacts or feasible alternatives. It is all
too likely that if such activities proceed pending preparation
of an adequate EIR, momentum will build and the project
will be approved, no matter how severe the environmental
consequences identified in the new EIR. Consideration of
alternative sites **722  or density or additional mitigation
measures, such as a larger buffer zone or different location
or configuration of the proposed park site will be prejudiced,
for the development project will have proceeded well beyond
the planning stages and change will be both more difficult to
effect and less likely to occur.

Second, because the record indicates there may be wetlands
within the site and because the extent and exact location of
the wetlands in the surrounding area have not been adequately
explored, such activities on the site could result in an adverse
and irreparable change in the physical environment. Wetlands
could be destroyed even before they are adequately identified.

The record demonstrates what only can be characterized as
grudging and pro forma compliance with CEQA. Without
relief, the site may be damaged and the important purposes
of CEQA will be subverted. The County has not opposed
issuance of an injunction and Arambel failed to demonstrate

any specific injury or prejudice it will suffer as a result.14

Equity strongly supports issuance of an injunction enjoining
the County and Arambel from all activities on the site
or in furtherance of the development project pending full
compliance with CEQA.

DISPOSITION
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The judgment denying the petition is reversed and the cause
remanded to the Superior Court of Stanislaus County. Upon
remand, the court is directed:

1. To issue a writ of mandate directing respondent County to
void its certification of the FEIR and findings of overriding
consideration of the *743  significant and unavoidable
environmental impacts of the project, and to void its approvals
of the general plan amendment, rezone application and
tentative subdivision map;

2. To issue an order enjoining respondents from approving
or carrying out the development project and to suspend all
activity which could result in any change or alteration to
the physical environment of the site until full compliance
with CEQA is effected. Among other things, such compliance
will require preparation and certification of an EIR which
accurately describes the development project, fully and
accurately describes and analyzes the site and surrounding
environs, adequately analyzes alternatives to the project,
fully and completely considers the environmental impacts of

the development project and, after listing each of the other
pending projects in the area, fully and completely analyzes
the cumulative impacts of the development project;

3. To conduct a hearing for the limited purpose of
determining whether appellants should be awarded attorneys'
fees pursuant to Code of Civil Procedure section 1021.5, the
amount thereof and the party or parties against whom they are
to be assessed.

Costs are awarded to appellants, apportioned as follows:
Arambel is to pay 90 percent of costs; the County to pay 10
percent. (Cal.Rules of Court, rule 26(a).)

ARDAIZ, Acting P.J., and THAXTER, J., concur.

All Citations

27 Cal.App.4th 713, 32 Cal.Rptr.2d 704

Footnotes
1 The Board approved the development project despite the FEIR's conclusion that “[t]he project will not pay for all the urban

services it requires from the County. At full build-out, the project will have a negative cash flow to the County of $95,464
in 1989 dollars, ... assuming the costs remain constant with increasing property values....”

2 California Code of Regulations, title 14, section 15000 et seq. is cited as the “State CEQA Guidelines.” (State CEQA
Guidelines, § 15001.) These Guidelines are binding on all public agencies in California. (State CEQA Guidelines, § 15000;
Laurel Heights Improvement Assn. v. Regents of University of California (1988) 47 Cal.3d 376, 391, fn. 2, 253 Cal.Rptr.
426, 764 P.2d 278 [hereafter Laurel Heights ].)

3 There appears to be no published California authority specifically addressing the adequacy of an EIR's discussion of
the environmental setting other than a line of authority commencing with Environmental Planning & Information Council
v. County of El Dorado (1982) 131 Cal.App.3d 350, 354, 182 Cal.Rptr. 317, which held that an EIR must compare the
impacts of a project with “the actual environment upon which the proposal will operate” and not with the existing general
plan. (See 1 Practice Under CEQA, supra, § 12.26, p. 485; Guide to CEQA, supra, at pp. 190–191.) Research also
revealed no applicable federal authority.

4 In its petition for rehearing Arambel asserts that there exists a significant difference between “wetlands” and “riparian
areas” and that this distinction is legally significant here. We are most certainly aware of the differences between these
two ecologically sensitive habitats. The term “wetlands” refers to “those areas that are inundated or saturated by surface
or ground water at a frequency and duration sufficient to support, and that under normal circumstances do support,
a prevalence of vegetation typically adapted for life in saturated soil conditions. Wetlands generally include swamps,
marshes, bogs and similar areas.” (Avoyelles Sportsmen's League, Inc. v. Marsh (1982) 715 F.2d 897, 911, citing 33
C.F.R. § 323.2(c) (1982); now see 33 C.F.R. § 328.3(b) (1993).) A riparian area is understood to mean “of, adjacent to,
or living on, the bank of a river or, sometimes, of a lake, pond, etc.” (Webster's New World Dict. (2d college ed. 1982)
p. 1228.) However, the technical differences between the two habitats is without legal import here and do not affect
our resolution of the issues presented. Therefore, we have chosen to include both types of habitats under the rubric of
“wetlands.”
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5 While it was asserted during the hearing on the adoption of the FEIR that “two separate biological firms evaluate[d] the
project” and the lack of wetlands on the site was verified by “independent investigation,” the administrative record contains
no documentary record of this alleged investigation into the existence and location of wetlands.

6 Because the existence of wetlands/riparian habitats within and/or adjacent to the site were inadequately identified and
addressed in the FEIR, Sierra Club v. California Coastal Com. (1993) 19 Cal.App.4th 547, 23 Cal.Rptr.2d 534, relied
upon by Arambel, is inapposite.

7 This deficiency was specifically raised at the administrative level and was alleged in the petition. The trial court found
the project description “complied with CEQA.”

8 In fact, this report is based on a development of 900 homes and not the 633 homes actually proposed.

9 Pursuant to Evidence Code section 452, subdivisions (c), (g) and (h), Arambel's request for judicial notice of the draft
EIR prepared for the sewer expansion and the resolution approving the expansion EIR is granted.

10 We reject Arambel's contention that appellants failed to exhaust their administrative remedies on this issue. The Board
was informed “the project alternatives analysis” was “inadequate as a matter of law” and was provided with a copy of this
court's decision in Kings County Farm Bureau v. City of Hanford, supra, 221 Cal.App.3d 692, 270 Cal.Rptr. 650, which
specifically addresses this issue. These actions sufficiently preserved the issue for review. (Citizens Assn. for Sensible
Development of Bishop Area v. County of Inyo, supra, 172 Cal.App.3d at pp. 162–163, 217 Cal.Rptr. 893.)

11 State CEQA Guidelines section 15130 provides:

“(a) Cumulative impacts shall be discussed when they are significant.

“(b) The discussion of cumulative impacts shall reflect the severity of the impacts and their likelihood of occurrence,
but the discussion need not provide as great detail as is provided of the effects attributable to the project alone. The
discussion should be guided by the standards of practicality and reasonableness. The following elements are necessary
to an adequate discussion of cumulative impacts:

“(1) Either:

“(A) A list of past, present, and reasonably anticipated future projects producing related or cumulative impacts, including
those projects outside the control of the agency, or

“(B) A summary of projections contained in an adopted general plan or related planning document which is designed
to evaluate regional or areawide conditions. Any such planning document shall be referenced and made available to
the public at a location specified by the lead agency;

“(2) A summary of the expected environmental effects to be produced by those projects with specific reference to
additional information stating where that information is available, and

“(3) A reasonable analysis of the cumulative impacts of the relevant projects. An EIR shall examine reasonable options
for mitigating or avoiding any significant cumulative effects of a proposed project.

“(c) With some projects, the only feasible mitigation for cumulative impacts may involve the adoption of ordinances or
regulations rather than the imposition of conditions on a project-by-project basis.”

12 This issue was not raised by appellants. However, “[a]n appellate court has the power to raise issues on its own motion.”
(Walton v. City of Red Bluff (1991) 2 Cal.App.4th 117, 129, 3 Cal.Rptr.2d 275.) In compliance with Government Code
section 68081, each party submitted a supplemental letter brief addressing the necessity of injunctive relief.

13 The noncompliance tainted the analysis of the entire development project and not just one severable portion. Therefore,
cases such as Laurel Heights, supra, 47 Cal.3d at pages 422–425, 253 Cal.Rptr. 426, 764 P.2d 278 and City of Santee
v. County of San Diego, supra, 214 Cal.App.3d at pages 1455–1457, 263 Cal.Rptr. 340, on which Arambel relies, are
inapposite. In Laurel Heights and City of Santee the defects in the EIR related only to future activities and feasible
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alternatives both of which were determined to be discrete and severable issues. Here, the vast array of inadequacies
in the FEIR precludes severance.

14 Arambel's assertions that appellants have not acted in good faith and that the “local community has spoken firmly in favor
of the value and importance” of the development project are without support in the administrative record.

End of Document © 2024 Thomson Reuters. No claim to original U.S.
Government Works.



 

ATTACHMENT 66 
SB 535 Disadvantaged Communities, Cal. Off. Env’t Health Hazard Assessment, 
https://oehha.ca.gov/calenviroscreen/sb535, see “Disadvantaged Communities Map” and search 
for census tracts 6013315000.  
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SB 535 Disadvantaged Communities, Cal. Off. Env’t Health Hazard Assessment, 
https://oehha.ca.gov/calenviroscreen/sb535, see “Disadvantaged Communities Map” and search 
for census tracts 6013320001.  

https://oehha.ca.gov/calenviroscreen/sb535


SB 535 Disadvantaged Communities (2022 UpdateSB 535 Disadvantaged Communities (2022 UpdateEPA SB 535 Pa AboutEnviroScreen 

County of Solano, Bureau of Land Management, Esri, HERE, Garmin, INCREMENT P, USGS, METI/NASA, NGA, EPA, … Powered by Esri

DAC Category CalEnviroScreen 3.0
Disadvantaged Communities Only

CalEnviroScreen 4.0 Percentile
Score

71.60

Population 3,671

Census Tract 6013320001

ZIP Code 94553

County Contra Costa

SB 535 Disadvantaged Communities
2022 (Census Tracts): 6013320001

Zoom to

Esri, HERE, Garmin, FAO, NOAA, USGS, EPA, NPS Powered by Esri

11/7/24, 9:20 AM SB 535 Disadvantaged Communities 2022

https://experience.arcgis.com/experience/1c21c53da8de48f1b946f3402fbae55c/page/SB-535-Disadvantaged-Communities/ 1/1

https://calepa.ca.gov/envjustice/ghginvest/
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https://oehha.ca.gov/calenviroscreen/report/calenviroscreen-40
https://www.esri.com/
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SB 535 Disadvantaged Communities, Cal. Off. Env’t Health Hazard Assessment, 
https://oehha.ca.gov/calenviroscreen/,  see “Disadvantaged Communities Map” and search for 
census tracts 6013358000.  

https://oehha.ca.gov/calenviroscreen/


SB 535 Disadvantaged Communities (2022 UpdateSB 535 Disadvantaged Communities (2022 UpdateEPA SB 535 Pa AboutEnviroScreen 

County of Solano, Bureau of Land Management, Esri, HERE, Garmin, INCREMENT P, USGS, METI/NASA, NGA, EPA, … Powered by Esri

DAC Category CalEnviroScreen 4.0 Top 25%

CalEnviroScreen 4.0 Percentile
Score

87.24

Population 6,285

Census Tract 6013358000

ZIP Code 94572

County Contra Costa

SB 535 Disadvantaged Communities
2022 (Census Tracts): 6013358000

Zoom to

Esri, HERE, Garmin, FAO, NOAA, USGS, EPA, NPS Powered by Esri

11/7/24, 9:22 AM SB 535 Disadvantaged Communities 2022
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https://oehha.ca.gov/calenviroscreen/report/calenviroscreen-40
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Comments on Tier 2 Pathway Application No. B0520, submitted by University of California, 
Davis Policy Institute for Energy, Environment, and the Economy (Dec. 13, 2023),  
https://ww2.arb.ca.gov/public-comments/lcfs-fuel-pathways-public-
comments/webform/submission/7161. 

https://ww2.arb.ca.gov/public-comments/lcfs-fuel-pathways-public-comments/webform/submission/7161
https://ww2.arb.ca.gov/public-comments/lcfs-fuel-pathways-public-comments/webform/submission/7161


13 December, 2023

Industrial Strategies Division
California Air Resources Board
1001 I St, Sacramento, CA 95814

Comments for application no. B0520

Dear Pathway Certification Team,

Thank you for the opportunity to comment on the proposed Tier 2 pathway to generate LCFS
credits from renewable diesel from Argentinian soybean oil by Phillips 66 Company. The
University of California, Davis Institute of Transportation Studies (ITS), along with the Policy
Institute for Energy, Environment, and the Economy has been engaged in research, analysis,
and technical assistance relating to alternative fuel policies for well over a decade. ITS
researchers have been at the forefront of the scientific community’s evaluation of biofuel and
their role in the transportation sector. We appreciate this opportunity to further our mission of
helping ensure critical transportation, climate, and energy policy is informed by the best possible
scientific research. We emphasize that the following comments are offered as suggestions, to
help ensure that the LCFS continues to support California’s progress toward its climate goals,
and that neither UC Davis nor any related entity makes any request regarding the approval or
rejection of any specific pathway. This comment should not be seen as direct endorsement or
criticism of this particular pathway or the applicant, but rather a discussion of considerations that
arise from the use of a novel source of feedstock - double-cropped Argentinian soybeans - that
should inform discussion on this, and future pathways.

Novel Elements in the Proposed Pathway

The use of crop-based biofuels has been an issue of much discussion over the history of the
LCFS. Most, if not all, approved pathways in the LCFS at present rely on North American
sources for crop-based feedstocks whereas this pathway uses soybean oil imported from
Argentina. While there is not necessarily a fundamental difference in the composition of
imported agricultural products, or the analysis that would characterize their life cycle GHG
impacts compared to domestic ones, the use of imported soybean oil introduces some new
considerations to the pathways certification process. For example, the data on agricultural
practices in Argentina may not be directly comparable (in terms of temporal or spatial scope,
measurement standards, verification, transparency, or existence of a historical baseline) to
North American equivalents. Additionally the impacts of cultivated acreage expansion or
double-cropping on land use change may be different than they are for North American
production, meaning that analytical assumptions commonly used for domestic analysis may not



apply in the same way. It is important to understand these uncertainties in order to ensure
pathway CI scores reflect to the extent possible GHG impacts, so that LCFS incentives align
with emissions impacts. This is the case for any feedstock, but also important to keep in mind
that the aggregate area used for soybean cultivation has expanded considerably recently .1

Impacts of Double Cropping

While the pathway discusses the potential benefits of double-cropping, e.g. reduced fertilizer
use and land use change impacts, default values from CA-GREET (for fertilizer) and Table 6 of
the LCFS Regulation Order (for ILUC) were used as a conservative basis for calculating
pathway CI. Double-cropping has the potential to reduce life cycle GHG impact from feedstock
cultivation, however significant uncertainty exists around attempts to quantify these impacts.
Adopting the conservative approach, as reflected in the Staff Report is therefore an appropriate
choice until additional analysis can more precisely quantify the benefits of double-cropping.

Depending on the choice of single or double cropping and the sowing schedule for double
cropping, the oil concentration of soybean varies, so uncertainties around these need to be2

addressed to assess the emissions impacts more accurately. In addition, although the reported
yield of soybean from double cropping is often lower than the yield from single cropping, a fixed3

crop yield of 3.0 tonnes/ha has been used without a clear explanation about the yield, and
how/whether it might change over time due to continued use was not addressed clearly.

Land Use Change Impacts

The pathway application provides data that indicate no significant expansion of soybean
acreage in Argentina over the past decade, during which time the use of double-cropping has
increased. While these data help support the claim that double-cropping will reduce ILUC
emissions, significant uncertainty exists around ILUC assessment, as well as practices for
assessment of land cover. A significant amount of research has been done into land use4

change effects related to North American biofuel production systems, this work informs the
GREET and GTAP modeling that underpins LCFS pathway CI certification. Many elements of
the biofuel production cycle vary across geographies, including agronomic practices (e.g.
fertilizer application and yield rates) and indirect effects (e.g. how increased demand for
feedstock affects grower decisions regarding land clearance). A more thorough assessment of
how these factors differ in other jurisdictions is required to reduce the uncertainty around these

4 E.g. https://doi.org/10.1016/j.cosust.2019.05.002, https://doi.org/10.3354/cr01574, and
https://doi.org/10.3390/rs12213502

3 https://doi.org/10.2134/agronj2018.06.0371
2 https://doi.org/10.2134/agronj2011.0019
1 https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52019DC0142&from=EN

https://doi.org/10.1016/j.cosust.2019.05.002
https://doi.org/10.3354/cr01574
https://doi.org/10.3390/rs12213502
https://doi.org/10.2134/agronj2018.06.0371
https://doi.org/10.2134/agronj2011.0019
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52019DC0142&from=EN


impacts. While we would not expect such an assessment to be included in a pathway
application, it would ultimately be necessary to provide a level of confidence equivalent to those
which rely on more familiar domestic sources of feedstock.

Beyond that underlying uncertainty in land use and agronomic practice data, uncertainty
remains around the ILUC impacts of double-cropped feedstock production. Even if land use
change in a given jurisdiction has remained static for an extended period of time, that does not
necessarily mean ILUC impacts are low. Some double-cropping assumptions were folded into
yield elasticity estimates in the regulatory modeling. More granular examination of those
patterns and how they are incorporated in the model would be useful in modeling moving
forward, meaning that potential benefits from double-cropping may already be considered in
ILUC assessments.

More broadly, ILUC modeling examines shifts in overall cropping and land use patterns
throughout the global agricultural commodity system; lack of land use change within a given
jurisdiction does not mean that changes in demand within that jurisdiction have no impact
outside of it (though they do imply that such effects may be limited). Similarly, if rates of land
conversion into agricultural production match rates of agricultural land abandonment, one would
expect to observe significant land use change emissions but not net change in agricultural land
area. Ultimately, more thorough analysis than what could reasonably be expected from a
pathway application is needed to better understand land use change dynamics in regions
outside of the traditional scope of historical biofuel supply to California.

Other factors support the treatment proposed of the default ILUC value in the absence of further
modeling: namely, that South American supply was part of the ILUC-modeled response to the
policy, and equitable treatment of new pathways (that is, evaluation under similar background
conditions as used for existing pathways). That said, the land use change value derived from
GTAP modeling that has been used in the LCFS for many years was modeled in response to a
specific policy shock (the RFS). With no legislatively-specified RFS volume obligations after
2022, and previous volume obligations for cellulosic and advanced fuels largely waived, the
policy shock modeled by GTAP may not match reality. Continued evolution in the RFS, changes
in global agricultural commodity markets, the impact of climate change on agriculture, and other
factors mean that the feedstock demand assumed prompted by that policy cannot be expected
to hold indefinitely into the future. Substantial increases in volumes and/or area impacted would
argue for more comprehensive modeling to support an ILUC value - to be clear, this is true for
all biofuel pathways, not just the one described in this application.

In summary, the proposed pathway introduces a number of novel considerations as compared
to the many pathways for similar feedstocks in North American production systems. Our
comments here are not intended to be seen as criticizing the applicant or this particular
pathway, but rather discussing important considerations for pathways that utilize crop-based



feedstock grown in jurisdictions with which CARB and the LCFS analytical community have less
experience. Given the significant uncertainty in this space, the conservative decision to apply
default feedstock production impacts and ILUC adjustments represents a reasonable,
conservative approach to CI score quantification. Additional research is required to better
understand whether these default values reflect real-world impacts.

Thank you for the opportunity to provide feedback on this pathway. If we can provide additional
information or clarify anything presented here, please feel free to contact us via Colin Murphy, at
cwmurphy@ucdavis.edu

Sincerely,

Colin Murphy, Ph.D.
Deputy Director, Policy Institute for Energy, Environment, and the Economy
Co-Director, Low Carbon Fuel Policy Research Initiative
University of California, Davis, California, USA

Jin Wook Ro, Ph.D.
Postdoctoral Scholar, Policy Institute for Energy, Environment, and the Economy
University of California, Davis, California, USA

mailto:cwmurphy@ucdavis.edu
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Sierra Club v. Cnty. of Fresno, 6 Cal. 5th 502, 522, 431 P.3d 1151 (2018). 
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KeyCite Yellow Flag - Negative Treatment
 Distinguished by Golden Door Properties, LLC v. County of San Diego,
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Supreme Court of California.

SIERRA CLUB et al.,

Plaintiffs and Appellants,

v.

COUNTY OF FRESNO et al.,

Defendants and Respondents;

Friant Ranch, L.P., Real Party

in Interest and Respondent.

S219783
|

December 24, 2018

Synopsis
Background: Objectors petitioned for writ of mandate
challenging county's approval of environmental impact
report (EIR) under California Environmental Quality
Act (CEQA) for residential development. The Superior
Court, Fresno County, Nos. 11CECG00726, 11CECG00706,
11CECG00709, Rosendo Pena, Jr., J., entered judgment for
county and developer after bench trial. Objectors appealed.
The Court of Appeal, 172 Cal.Rptr.3d 271, reversed and
remanded. Developer petitioned for review.

Holdings: After grant of review, the Supreme Court, Chin, J.,
held that:

[1] a reviewing court must determine whether discussion
of potentially significant effect, in an EIR under CEQA, is
sufficient or insufficient;

[2] instant EIR's discussion of public health impacts from
air pollutants expected to be generated by project was
inadequate;

[3] county's approval of EIR, which contained substitution
clause to allow for future additional mitigation measures
for reducing project's air quality impacts, did not constitute
impermissible deferral of mitigation;

[4] mitigation measure involving installation of heating,
ventilation, and air conditioning (HVAC) systems was not
impermissibly vague; and

[5] mitigation measure involving planting of shade trees was
not impermissibly vague.

Affirmed in part, reversed in part, and remanded.

West Headnotes (33)

[1] Environmental Law Assessments and
impact statements

When reviewing whether a discussion in an
environmental impact report (EIR) is sufficient
to satisfy California Environmental Quality Act
(CEQA), a court must be satisfied that the EIR:
(1) includes sufficient detail to enable those
who did not participate in its preparation to
understand and to consider meaningfully the
issues the proposed project raises and (2) makes
a reasonable effort to substantively connect a
project's air quality impacts to likely health
consequences. Cal. Pub. Res. Code § 21005,
21168.5; Cal. Code Regs. tit. 14, § 15151.

34 Cases that cite this headnote

[2] Environmental Law Constitutional
provisions, statutes, and ordinances

The foremost principle under California
Environmental Quality Act (CEQA) is that the
legislature intended the act to be interpreted
in such manner as to afford the fullest
possible protection to the environment within the
reasonable scope of the statutory language. Cal.
Pub. Res. Code § 21000 et seq.

14 Cases that cite this headnote

[3] Environmental Law Significance in
general

With narrow exceptions, California
Environmental Quality Act (CEQA) requires an
environmental impact report (EIR) whenever a
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public agency proposes to approve or to carry out
a project that may have a significant effect on the
environment. Cal. Pub. Res. Code § 21061.

11 Cases that cite this headnote

[4] Environmental Law Adequacy of
Statement, Consideration, or Compliance

Because an environmental impact report (EIR)
must be certified or rejected by public
officials, it is a document of accountability; if
California Environmental Quality Act (CEQA)
is scrupulously followed, the public will know
the basis on which its responsible officials either
approve or reject environmentally significant
action, and the public, being duly informed,
can respond accordingly to action with which it
disagrees. Cal. Pub. Res. Code § 21061.

14 Cases that cite this headnote

[5] Environmental Law Purpose of
assessments and statements

The environmental impact report (EIR) required
under California Environmental Quality Act
(CEQA) protects not only the environment but
also informed self-government. Cal. Pub. Res.
Code § 21061.

1 Case that cites this headnote

[6] Environmental Law Assessments and
impact statements

The standard of review in a California
Environmental Quality Act (CEQA) case is
abuse of discretion. Cal. Pub. Res. Code §§
21005, 21168.5.

2 Cases that cite this headnote

[7] Environmental Law Adequacy of
Statement, Consideration, or Compliance

An agency may abuse its discretion under
California Environmental Quality Act (CEQA)
either by failing to proceed in manner CEQA
provides or by reaching factual conclusions
unsupported by substantial evidence. Cal. Pub.
Res. Code § 21168.5.

9 Cases that cite this headnote

[8] Environmental Law Assessments and
impact statements

On review in a California Environmental
Quality Act (CEQA) case, while appellate
court determines de novo whether agency
has employed correct procedures, scrupulously
enforcing all legislatively mandated CEQA
requirements, appellate court accords greater
deference to agency's substantive factual
conclusions. Cal. Pub. Res. Code § 21168.5.

23 Cases that cite this headnote

[9] Environmental Law Assessments and
impact statements

In reviewing a factual conclusion in a California
Environmental Quality Act (CEQA) case for
substantial evidence, reviewing court may not set
aside an agency's approval of an environmental
impact report (EIR) on ground that an opposite
conclusion would have been equally or more
reasonable, for, on factual questions, appellate
court's task is not to weigh conflicting evidence
and determine who has the better argument. Cal.
Pub. Res. Code § 21168.5.

9 Cases that cite this headnote

[10] Environmental Law Consideration and
disclosure of effects

Designation by an environmental impact
report (EIR) under California Environmental
Quality Act (CEQA) of a particular adverse
environmental effect as “significant” does not
excuse the EIR's failure to reasonably describe
the nature and magnitude of the adverse effect.
Cal. Pub. Res. Code § 21061.

[11] Environmental Law Assessments and
impact statements

An agency's decision to use a particular
methodology and reject another, in discussion
of significant project impacts in an
environmental impact report (EIR) under
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California Environmental Quality Act (CEQA),
is amenable to substantial evidence review. Cal.
Pub. Res. Code § 21168.5.

4 Cases that cite this headnote

[12] Environmental Law Assessments and
impact statements

On review of an environmental impact
report (EIR) discussion of significant project
impacts, under California Environmental Quality
Act (CEQA), whether a description of an
environmental impact is insufficient because it
lacks analysis or omits the magnitude of the
impact is not a substantial evidence question,
and a conclusory discussion of an environmental
impact that an EIR deems significant can be
determined by a court to be inadequate as an
informational document without reference to
substantial evidence. Cal. Pub. Res. Code §
21168.5.

8 Cases that cite this headnote

[13] Administrative Law and
Procedure Substantial evidence

Administrative Law and
Procedure Sufficiency of evidence

Substantial evidence challenges are resolved
much as substantial evidence claims in any other
setting: a reviewing court will resolve reasonable
doubts in favor of the administrative decision,
and will not set aside an agency's determination
on the ground that the opposite conclusion would
have been equally or more reasonable.

10 Cases that cite this headnote

[14] Environmental Law Harmless error

When an agency fails to proceed as California
Environmental Quality Act (CEQA) requires,
harmless error analysis is inapplicable. Cal. Pub.
Res. Code § 21000 et seq.

1 Case that cites this headnote

[15] Environmental Law Consideration and
disclosure of effects

An agency has considerable discretion to decide
the manner of the discussion of potentially
significant effects in an environmental impact
report (EIR) under California Environmental
Quality Act (CEQA). Cal. Pub. Res. Code §
21061; Cal. Code Regs. tit. 14, § 15151.

[16] Environmental Law Assessments and
impact statements

A reviewing court must determine whether the
discussion of a potentially significant effect,
in an environmental impact report (EIR) under
California Environmental Quality Act (CEQA),
in sufficient or insufficient, that is, whether
the EIR comports with its intended function
of including detail sufficient to enable those
who did not participate in its preparation to
understand and to consider meaningfully the
issues raised by the proposed project. Cal. Pub.
Res. Code § 21061; Cal. Code Regs. tit. 14, §
15151.

36 Cases that cite this headnote

[17] Environmental Law Consideration and
disclosure of effects

The determination whether a discussion
of potentially significant impacts, in an
environmental impact report (EIR) under
California Environmental Quality Act (CEQA),
is sufficient is not solely a matter of discerning
whether there is substantial evidence to support
the agency's factual conclusions. Cal. Pub. Res.
Code §§ 21061, 21168.5; Cal. Code Regs. tit. 14,
§ 15151.

1 Case that cites this headnote

[18] Environmental Law Assessments and
impact statements

Whether an environmental impact report (EIR)
discussion of potentially significant effects
includes sufficient detail under California
Environmental Quality Act (CEQA) presents
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a mixed question and is generally subject to
independent review; however, underlying factual
determinations, including, for example, agency's
decision as to which methodologies to employ
for analyzing an environmental effect, may
warrant deference. Cal. Pub. Res. Code § 21061;
Cal. Code Regs. tit. 14, § 15151.

5 Cases that cite this headnote

[19] Environmental Law Assessments and
impact statements

On review in a California Environmental
Quality Act (CEQA) case, to the extent a
mixed question requires a determination whether
statutory criteria were satisfied, de novo review
is appropriate, but to the extent factual questions
predominate, a more deferential standard is
warranted. Cal. Pub. Res. Code § 21000 et seq.

10 Cases that cite this headnote

[20] Environmental Law Land use in general

Discussion of public health impacts from air
pollutants expected to be generated by residential
development project, in environmental impact
report (EIR) prepared under California
Environmental Quality Act (CEQA), was
inadequate, even though EIR offered general
discussion of potential adverse health effects,
where disclosures of health effects related
to pollutants associated with project did not
indicate the concentrations at which such
pollutants would trigger identified symptoms,
and in discussing health impacts of ozone
produced by project, EIR presented no evidence
of anticipated parts per million of ozone as result
of project. Cal. Pub. Res. Code § 21061; Cal.
Code Regs. tit. 14, §§ 15126.2(a), 15151.

3 Cases that cite this headnote

[21] Environmental Law Necessity for
Preparation of Statement, Consideration
of Factors, or Other Compliance with
Requirements

Information in an environmental impact report
(EIR) under California Environmental Quality

Act (CEQA) must be communicated not to
a reviewing court but to the public and
governmental officials deciding on a project. Cal.
Pub. Res. Code § 21061; Cal. Code Regs. tit. 14,
§ 15051.

1 Case that cites this headnote

[22] Environmental Law Consideration and
disclosure of effects

An environmental impact report (EIR)
discussion of potentially significant effects must,
under California Environmental Quality Act
(CEQA), provide an adequate analysis to inform
the public how its bare numbers translate to
create potential adverse impacts or it must
adequately explain what the agency does know
and why, given existing scientific constraints, it
cannot translate potential health impacts further.
Cal. Pub. Res. Code § 21061; Cal. Code Regs.
tit. 14, § 15151.

1 Case that cites this headnote

[23] Environmental Law Land use in general

Use of term “substantial” in environmental
impact report (EIR) prepared under California
Environmental Quality Act (CEQA) for
residential development, describing impact of
proposed mitigation measures on project's
significant health effects and stating that
measures would substantially reduce air quality
impacts related to human activity, amounted
to bare conclusion that did not satisfy CEQA
disclosure requirements, where term was used
without further explanation or factual support.
Cal. Pub. Res. Code § 21061; Cal. Code Regs.
tit. 14, §§ 15126.2(a), 15151.

1 Case that cites this headnote

[24] Environmental Law Mitigation measures

An environmental impact report (EIR) under
California Environmental Quality Act (CEQA)
must, in describing impact of proposed
mitigation measures on project's significant
health effects, accurately reflect the net health
effect of proposed air quality mitigation
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measures. Cal. Pub. Res. Code § 21061; Cal.
Code Regs. tit. 14, §§ 15126.2, 15151.

[25] Environmental Law Land use in general

County's approval under California
Environmental Quality Act (CEQA) of
environmental impact report (EIR) which
contained substitution clause to allow for future
additional mitigation measures for reducing
project's air quality impacts did not constitute
an impermissible deferral of mitigation; it was
simply a recognition that substitutions of adopted
mitigation measures could be implemented
to further minimize project's environmental
impacts. Cal. Pub. Res. Code §§ 21061, 21100;
Cal. Code Regs. tit. 14, § 15370.

2 Cases that cite this headnote

[26] Environmental Law Consideration and
disclosure of effects

Environmental Law Mitigation measures

The general rule is that an environmental impact
report (EIR) under California Environmental
Quality Act (CEQA) is required to provide the
information needed to alert the public and the
decision makers of the significant problems a
project would create and to discuss currently
feasible mitigation measures. Cal. Pub. Res.
Code §§ 21061, 21100; Cal. Code Regs. tit. 14,
§ 15370.

2 Cases that cite this headnote

[27] Environmental Law Mitigation measures

Under California Environmental Quality Act
(CEQA), mitigation measures for significant
impacts, as described in an environmental
impact report (EIR), need not include precise
quantitative performance standards, but they
must be at least partially effective, even if they
cannot mitigate significant impacts to less than
significant levels. Cal. Pub. Res. Code §§ 21061,
21100; Cal. Code Regs. tit. 14, § 15370.

[28] Environmental Law Mitigation measures

As long as the public is able to identify
any adverse health impacts clearly, and the
environmental impact report (EIR) discussion of
those impacts includes relevant specifics about
the environmental changes attributable to the
project, the inclusion of mitigation measures
that partially reduce significant impacts does
not violate California Environmental Quality Act
(CEQA). Cal. Pub. Res. Code §§ 21061, 21100;
Cal. Code Regs. tit. 14, § 15370.

1 Case that cites this headnote

[29] Environmental Law Consideration and
disclosure of effects

Environmental Law Mitigation measures

If, after the feasible mitigation measures have
been implemented, significant effects still exist,
a project may still be approved under California
Environmental Quality Act (CEQA) if it is found
that the unmitigated effects are outweighed by
the project's benefits. Cal. Pub. Res. Code §
21000 et seq.; Cal. Code Regs. tit. 14, § 15370.

3 Cases that cite this headnote

[30] Environmental Law Mitigation measures

Even when a project's benefits outweigh its
unmitigated effects, agencies are still required
under California Environmental Quality Act
(CEQA) to implement all mitigation measures
unless those measures are truly infeasible. Cal.
Pub. Res. Code § 21000 et seq.; Cal. Code Regs.
tit. 14, § 15370.

2 Cases that cite this headnote

[31] Environmental Law Land use in general

Mitigation measure for significant effects of
residential development project, which measure
involved installation of heating, ventilation,
and air conditioning (HVAC) systems, was
not impermissibly vague as described in
environmental impact report (EIR) under
California Environmental Quality Act (CEQA),
where measure gave quantification of cost which
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would be considered economically feasible for
a catalyst system, and measure provided brand
name of an HVAC catalyst system which would
meet performance criteria. Cal. Pub. Res. Code
§§ 21061, 21100; Cal. Code Regs. tit. 14, §
15370.

[32] Environmental Law Land use in general

Mitigation measure for significant effects
of residential development project, which
measure involved planting of shade trees,
was not impermissibly vague as described
in environmental impact report (EIR) under
California Environmental Quality Act (CEQA),
where measure instructed that trees selected
should be varieties that would shade 25 percent
of paved area within 20 years. Cal. Pub. Res.
Code §§ 21061, 21100; Cal. Code Regs. tit. 14,
§ 15370.

[33] Mandamus Specific Acts

An agency's approval under California
Environmental Quality Act (CEQA) of a project
which does not include a feasible mitigation
measure is an abuse of discretion that may be
corrected in a court mandamus proceeding. Cal.
Pub. Res. Code § 21000 et seq.

Witkin Library Reference: 12 Witkin,
Summary of Cal. Law (11th ed. 2017) Real
Property, § 892 [Significant Environmental
Effects; Inadequate Descriptions.]
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Opinion

CHIN, J.

**1156  *507  We granted review to determine whether an
Environmental Impact Report (EIR), issued as part of a master
plan to develop a partial retirement community in Fresno,
California, violates the California Environmental Quality Act
(CEQA) for failing to include sufficient information on topics
the Act requires. ( ***514  Pub. Resources Code, § 21000

et seq.)1 Our task is to review specific challenges to the final

EIR2 that defendant County of Fresno (County) and its Board
of Supervisors adopted, and the trial court approved. As we
explain, we affirm in part and reverse in part the Court of
Appeal's judgment.

FACTUAL AND PROCEDURAL BACKGROUND

The Friant Ranch project (Project) consists of real party in
interest Friant Ranch, L.P.'s (real party in interest) planned
development of the Central Valley's first master-planned
“pedestrian friendly” community on a 942-acre site (formerly
zoned agricultural) that sits adjacent to the unincorporated
community of Friant in north central Fresno County, just
south of the San *508  Joaquin River. The County is the
local governmental entity that acted as the lead agency for the
CEQA review and for preparation of the Project's EIR.

The Project includes the Friant Ranch specific plan (Specific
Plan), which contemplates the construction of approximately
2,500 single and multifamily residential units that are age
restricted to “active adults” age 55 and older, other residential
units that are not age restricted, a commercial village center, a
recreation center, trails, open space, a neighborhood electric
vehicle network, and parks and parkways. The Project also
includes 250,000 square feet of commercial space on 482
acres and the dedication of 460 acres to open space. An
additional Friant community plan update expands the Specific
Plan area and adds policies that are consistent with the
Specific Plan and the County's general plan. The Project's
construction is divided into five phases with an estimated 10-
year build-out.

Through its board of supervisors, the County received
written comments to the draft EIR, held a public hearing,
and prepared responses to the comments. After making
the findings required under section 21081, subdivision

(a), for each significant effect noted in the draft, the
County issued a statement of overriding considerations
(Statement) that is required in CEQA approved projects
to show that the Project's significant environmental effects
have been identified, and avoided or mitigated, or that
unmitigated effects will be outweighed by the Project's
benefits. (Pub. Resources Code, §§ 21002, 21002.1, 21081;
Guidelines, §§ 15091-15093.) The Statement noted: “The
Project implements and furthers important plans and public
policies adopted and endorsed by the County related to
urban growth.” The Statement also observed that the
County “made a reasonable and good faith effort to
eliminate or substantially mitigate the environmental impacts
resulting from the Project by requiring implementation of
the environmentally superior alternative—Project Alternative
No. 3: Northeast Development Configuration and the Beck
Property alternative wastewater treatment plant location—
and various mitigation measures, goals and policies identified
in the EIR, General Plan, the proposed Friant Community
Plan Update, and the proposed Friant Ranch Specific Plan.”

On February 1, 2011, the County's board of supervisors
approved Project Alternative No. 3, certified the EIR, and
approved a version of the Specific Plan that prohibited the
discharge of treated effluent ***515  into the river from
the wastewater treatment plant. The County also adopted
a mitigation monitoring program (MMP), which noted in
part that compliance with the mitigation measures would
be “enforced through subsequent conditions **1157  of
approval for future discretionary actions,” including use
permits and tentative subdivision maps for the Specific Plan
area. By petition for writ of mandamus filed in the trial court,
plaintiffs Sierra Club, Revive the San Joaquin, and League
of *509  Women Voters of Fresno (collectively, plaintiffs)
challenged the County's certification of the EIR, alleging
that it violated CEQA in several respects. (Code Civ. Proc.,
§ 1094.5 [challenge to public agency's determination based
on alleged CEQA noncompliance requires administrative
mandamus proceeding].) The trial court rejected plaintiffs'
challenges and approved the Project, noting in its judgment
that in reviewing CEQA decisions, “it may not exercise its
independent judgment on the evidence, but must determine
only whether the act or decision is supported by substantial
evidence.” In reviewing the EIR, the court agreed with
County's findings on traffic impact, biological resources,
wastewater treatment, and air quality impact, among other
considerations. It stated that the court “does not pass on
the correctness of any EIR's environmental conclusions,
but instead determines whether the EIR is sufficient as an
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informational document. All conflicts in the evidence and
reasonable inferences must be resolved and drawn in favor
of the agency's decisions and findings. The reviewing Court
does not reweigh the evidence.”

The court's judgment also observed that regarding air
quality impacts, the County explained why the EIR's
mitigation measures would reduce the Project's greenhouse
gas emissions. The court agreed with the County that
plaintiffs did not cite to the record in sufficient detail to show
any error.

At the end of its judgment, the court noted that it retained
jurisdiction to allow the County a reasonable amount of time
to circulate a park impact analysis on the Project's effect
on adjoining parks, including Lost Lake Park and Millerton
Lake. This analysis is not at issue here. Otherwise, the court
denied all of plaintiffs' claims and entered judgment in favor
of real party in interest.

Plaintiffs appealed the judgment before the County could
implement the mitigation measures. They claimed in relevant
part that the Project's EIR failed to comply with CEQA
because its discussion of air quality impacts was inadequate.

The Court of Appeal agreed with plaintiffs' contentions
involving the EIR's consideration of the Project's air quality
impacts on the following grounds: “(1) the EIR was
inadequate because it failed to include an analysis that
correlated the [P]roject's emission of air pollutants to its
impact on human health; (2) the mitigation measures for
the [P]roject's long-term air quality impacts violate CEQA
because they are vague, unenforceable and lack specific
performance criteria; and (3) the statement that the air
quality *510  mitigation provisions will substantially reduce
air quality impacts is unexplained and unsupported. These
defects must be cured by the preparation of a revised EIR.”
The Court of Appeal reversed the trial court's judgment on

those grounds only.3

***516  We granted real party in interest's petition for review
on the issues concerning the Court of Appeal's reversal of
the trial court judgment upholding the air quality impact
findings and conclusions in the EIR's chapter 3 (discussing
air quality impacts). The scope of our review concerns
how courts should determine the adequacy of an EIR's
discussion, including: What standard of review a court must
apply when adjudicating a challenge to the adequacy of
an EIR's discussion of adverse environmental impacts and

mitigation measures, and whether CEQA requires an EIR
to connect a project's air quality impacts to specific health
consequences. We must also **1158  decide whether a lead
agency impermissibly defers mitigation measures when it
retains the discretion to substitute later adopted measures in
place of those proposed in the EIR, and whether a lead agency
may adopt mitigation measures that do not reduce a project's
significant and unavoidable impacts to a less-than-significant
level.

[1] We conclude as follows: When reviewing whether a
discussion is sufficient to satisfy CEQA, a court must be
satisfied that the EIR (1) includes sufficient detail to enable
those who did not participate in its preparation to understand
and to consider meaningfully the issues the proposed project
raises (Laurel Heights Improvement Assn. v. Regents of
University of California (1988) 47 Cal.3d 376, 405, 253
Cal.Rptr. 426, 764 P.2d 278 (Laurel Heights I ) ), and
(2) makes a reasonable effort to substantively connect a
project's air quality impacts to likely health consequences.
As explained below, the EIR in this case failed to do so.
The EIR should be revised to relate the expected adverse air
quality impacts to likely health consequences or explain in
meaningful detail why it is not feasible at the time of drafting
to provide such an analysis, so that the public may make
informed decisions regarding the costs and benefits of the
Project.

*511  We further conclude that a lead agency may leave
open the possibility of employing better mitigation efforts
consistent with improvements in technology without being
deemed to have impermissibly deferred mitigation measures.
A lead agency may adopt mitigation measures that do not
reduce the project's adverse impacts to less than significant
levels, so long as the agency can demonstrate in good
faith that the measures will at least be partially effective at
mitigating the Project's impacts.

We therefore affirm the Court of Appeal's judgment finding
the EIR's analyses of the Project's air quality impacts
inadequate. However, we reverse the Court of Appeal's
judgment that the EIR improperly deferred mitigation
measures by proposing to substitute more effective measures
if available in the future, and that the mitigation measures
proposed were impermissibly vague and unlikely to reduce
adverse health impacts to less than significant levels.
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DISCUSSION

A. Adequacy of the EIR's discussion of health impacts of
the Project's long-term effects on air quality

Plaintiffs claim that the EIR was insufficient as an
informational document because ***517  it failed to
adequately explain how the air pollutants the Project
generated would impact public health. To address that claim,
we must first decide what standard of review applies to a
challenge to the adequacy of an EIR's discussion of a required
topic.

1. Standard of review

[2] [3]  [4]  [5] “The foremost principle under CEQA
is that the Legislature intended the act ‘to be interpreted in
such manner as to afford the fullest possible protection to
the environment within the reasonable scope of the statutory
language.’ ” (Laurel Heights I, supra, 47 Cal.3d at p. 390, 253
Cal.Rptr. 426, 764 P.2d 278, quoting Friends of Mammoth
v. Board of Supervisors (1972) 8 Cal.3d 247, 259, 104
Cal.Rptr. 761, 502 P.2d 1049.) “With narrow exceptions,
CEQA requires an EIR whenever a public agency proposes to
approve or to carry out a project that may have a significant
effect on the environment. [Citations.]” (Laurel Heights I,
supra, 47 Cal.3d at pp. 390-391, 253 Cal.Rptr. 426, 764 P.2d
278; see Guidelines, § 15002, subd. (f).) The basic purpose
of an EIR is to “provide public agencies and the public in
general with detailed information about the effect [that] a
proposed project is likely to have on the environment; to
list ways in which the significant effects of such a project
might be minimized; and to indicate alternatives to such a
project.” (§ 21061; see Guidelines, *512  § 15003, subds.

(b)-(e).)4 “Because the EIR must be certified or rejected by
public officials, it is a document of accountability. If CEQA
is scrupulously followed, the public will know the **1159
basis on which its responsible officials either approve or
reject environmentally significant action, and the public,
being duly informed, can respond accordingly to action with
which it disagrees.” (Laurel Heights I, supra, at p. 392, 253
Cal.Rptr. 426, 764 P.2d 278.) The EIR “protects not only the
environment but also informed self-government.” (Ibid.)

[6] [7]  [8]  [9] The standard of review in a CEQA
case, as provided in sections 21168.5 and 21005, is abuse
of discretion. Section 21168.5 states in part: “In any action
or proceeding ... to attack, review, set aside, void or

annul a determination, finding, or decision of a public
agency on the grounds of noncompliance with this division,
the inquiry shall extend only to whether there was a
prejudicial abuse of discretion.” (See § 21005, subd. (a)
[noncompliance with information disclosure requirements
may “constitute a prejudicial abuse of discretion”].) Our
decisions have thus articulated a procedural issues/factual
issues dichotomy. “[A]n agency may abuse its discretion
under CEQA either by failing to proceed in the manner CEQA
provides or by reaching factual conclusions unsupported
by substantial evidence. (§ 21168.5.) Judicial review of
these two types of error differs significantly: While we
determine de novo whether the agency has employed the
correct procedures, ‘scrupulously enforc[ing] all legislatively
mandated CEQA requirements’ (Citizens of Goleta Valley
v. Board of Supervisors (1990) 52 Cal.3d 553, 564 [276
Cal.Rptr. 410, 801 P.2d 1161]), we accord greater deference
to the agency's substantive factual conclusions. In reviewing
for substantial evidence, the reviewing court ‘may not set
aside an agency's approval of an EIR on the ground that
an opposite conclusion would have been equally or more
reasonable,’ for, on factual questions, our task is ‘not to weigh
conflicting evidence and determine ***518  who has the
better argument.’ (Laurel Heights I, supra, 47 Cal.3d at p. 393
[253 Cal.Rptr. 426, 764 P.2d 278].)” (Vineyard Area Citizens
for Responsible Growth, Inc. v. City of Rancho Cordova
(2007) 40 Cal.4th 412, 435, 53 Cal.Rptr.3d 821, 150 P.3d 709
(Vineyard ).)

This distinction between de novo review and substantial
evidence review has worked well in judicial review of agency
determinations. In most cases, the question whether an agency
has followed proper procedures will have a clear answer.
Did the agency provide sufficient notice and opportunity to
comment on a draft EIR? (Pub. Resources Code, § 21092;
Guidelines, § 15087.) Did the agency omit the required
discussion of alternatives? (Guidelines, § 15126.6.) As to
these legal requirements, the agency has no discretion, and
courts will invalidate an EIR that fails to meet them. In that
sense, judicial review is de novo.

*513  But the question whether an agency has followed
proper procedures is not always so clear. This is especially
so when the issue is whether an EIR's discussion of
environmental impacts is adequate, that is, whether the
discussion sufficiently performs the function of facilitating
“informed agency decisionmaking and informed public
participation.” (California Native Plant Society v. City of
Santa Cruz (2009) 177 Cal.App.4th 957, 988, 99 Cal.Rptr.3d
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572 [relying on Laurel Heights I, supra, 47 Cal.3d at pp.
404-405, 253 Cal.Rptr. 426, 764 P.2d 278].) The review of
such claims does not fit neatly within the procedural/factual
paradigm.

This court's decision in Laurel Heights I illustrates how
a court should assess a claim of inadequate discussion.
The case involved a challenge to an EIR's discussion of
alternatives to the proposed construction of the University of
California, San Francisco's (UCSF) Laurel Heights campus.
This court concluded that the discussion was inadequate:
“UCSF's treatment of alternatives was cursory at best.
The draft EIR identified three types of alternatives: no
project anywhere, alternative sites on the UCSF Parnassus
campus, and alternative sites off-campus. The three categories
received a scant one and one-half pages of text in an EIR of
more than 250 pages. The EIR stated the obvious conclusion
that the ‘no project’ alternative, i.e., no relocation to Laurel
Heights, would not have the environmental effects identified
in the EIR. It then stated in a mere two-sentence paragraph
that ‘... no alternative sites on [the Parnassus] campus were
evaluated as possible candidates for the location of the
basic science units of the School of Pharmacy.’ This is
not a sufficient discussion of on-campus alternatives; it is
**1160  merely an admission that such alternatives were not

considered.” (Laurel Heights I, supra, 47 Cal.3d at p. 403,
253 Cal.Rptr. 426, 764 P.2d 278.)

Laurel Heights I continued: “Even if the Regents are correct
in their conclusion that there are no feasible alternatives to the
Laurel Heights site, the EIR is nonetheless defective under
CEQA. As we stated in a context similar to CEQA, there
must be a disclosure of the ‘analytic route the ... agency
traveled from evidence to action.’ (Topanga Assn. for a Scenic
Community v. County of Los Angeles (1974) 11 Cal.3d 506,
515 [113 Cal.Rptr. 836, 522 P.2d 12] [construing requirements
of Gov. Code, § 65906 for zoning variances]; [citation].) The
EIR prepared by UCSF contains no analysis of any alternative
locations. An EIR's discussion of alternatives must contain
analysis sufficient to allow informed decision making. (San
Bernardino Valley Audubon Society, Inc. v. County of San
Bernardino (1984) 155 Cal.App.3d 738, 751 [202 Cal.Rptr.
423].)” (Laurel Heights I, supra, 47 Cal.3d at p. 404, 253
Cal.Rptr. 426, 764 P.2d 278.)

***519  In Laurel Heights I this court was clear that
its inquiry was not a matter of reviewing the record for
substantial evidence: “The Regents also contend the *514
[project opponents] failed to point to any evidence in the

record that demonstrates reasonable alternatives to moving
the School of Pharmacy research units to Laurel Heights.
This argument is somewhat disingenuous given the Regents'
own failure to provide any meaningful information regarding
alternatives. It is the project proponent's responsibility to
provide an adequate discussion of alternatives. (Guidelines, §
15126, subd. (d).) That responsibility is not dependent in the
first instance on a showing by the public that there are feasible
alternatives. If the project proponent concludes there are no
feasible alternatives, it must explain in meaningful detail in
the EIR the basis for that conclusion.” (Laurel Heights I,
supra, 47 Cal.3d at p. 405, 253 Cal.Rptr. 426, 764 P.2d 278.)

[10] Recently, in Cleveland National Forest Foundation v.
San Diego Assn. of Governments (2017) 3 Cal.5th 497, 514–
515, 220 Cal.Rptr.3d 294, 397 P.3d 989 (Cleveland National
Forest ), this court made a similar point that the adequacy
of an EIR's discussion of environmental impacts is an issue
distinct from the extent to which the agency is correct in
its determination whether the impacts are significant. “[A]n
EIR's designation of a particular adverse environmental effect
as ‘significant’ does not excuse the EIR's failure to reasonably
describe the nature and magnitude of the adverse effect. (See
Berkeley Keep Jets Over the Bay Com. v. Board of Port
Cmrs. (2001) 91 Cal.App.4th 1344, 1371 [111 Cal.Rptr.2d
598] [‘The EIR's approach of simply labeling the effect
“significant” without accompanying analysis of the project's
impact on the health of the Airport's employees and nearby
residents is inadequate to meet the environmental assessment
requirements of CEQA.’]; Galante Vineyards v. Monterey
Peninsula Water Management Dist. (1997) 60 Cal.App.4th
1109, 1123 [71 Cal.Rptr.2d 1].) An adequate description
of adverse environmental effects is necessary to inform
the critical discussion of mitigation measures and project
alternatives at the core of the EIR. (See Guidelines, § 15151
[‘An EIR should be prepared with a sufficient degree of
analysis to provide decisionmakers with information which
enables them to make a decision which intelligently takes
account of environmental consequences.’].)” (Ibid.)

[11] [12] However, there are instances where the agency's
discussion of significant project impacts may implicate a
factual question that makes substantial evidence review
appropriate. For example, a decision to use a particular
methodology and reject another is amenable to substantial
evidence review, as Sierra Club concedes. But whether a
description of an environmental impact is insufficient because
it lacks analysis or omits the magnitude of the impact is not
a substantial evidence question. A conclusory discussion of
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an environmental impact that an EIR deems significant can
be determined by a court to be inadequate as an informational
document without reference to substantial evidence.

*515  [13]  [14] Our Courts of Appeal have consistently
recognized that adequacy of discussion claims are not
typically amenable to **1161  substantial evidence review.
As the court explained in County of Amador v. El Dorado
County Water Agency (1999) 76 Cal.App.4th 931, 945-946,
91 Cal.Rptr.2d 66, “Substantial evidence challenges are
resolved much as substantial evidence claims in any other
setting: a reviewing court will resolve reasonable doubts
in favor of the administrative decision, and will not set
aside an agency's determination on ***520  the ground that
the opposite conclusion would have been equally or more
reasonable. [Citations.] [¶] A claim that an agency failed to
act in a manner required by law presents other considerations.
Noncompliance with substantive requirements of CEQA
or noncompliance with information disclosure provisions
‘which precludes relevant information from being presented
to the public agency ... may constitute prejudicial abuse of
discretion within the meaning of Sections 21168 and 21168.5,
regardless of whether a different outcome would have resulted
if the public agency had complied with those provisions.’ (§
21005, subd. (a).) ... [W]hen an agency fails to proceed [as
CEQA requires], harmless error analysis is inapplicable. The
failure to comply with the law subverts the purposes of CEQA
if it omits material necessary to informed decisionmaking and
informed public participation. Case law is clear that, in such
cases, the error is prejudicial. (Sierra Club v. State Bd. of
Forestry (1994) 7 Cal.4th 1215, 1236-1237 [32 Cal.Rptr.2d
19, 876 P.2d 505]; Fall River Wild Trout Foundation v.
County of Shasta (1999) 70 Cal.App.4th 482, 491-493 [82
Cal.Rptr.2d 705]; Kings County Farm Bureau v. City of
Hanford (1990) 221 Cal.App.3d 692, 712 [270 Cal.Rptr. 650];
East Peninsula Ed. Council, Inc. v. Palos Verdes Peninsula
Unified School Dist. (1989) 210 Cal.App.3d 155, 174 [258
Cal.Rptr. 147] (East Peninsula ); Rural Landowners Assn.
v. City Council (1983) 143 Cal.App.3d 1013, 1021–1023
[192 Cal.Rptr. 325].)” (Italics added.) The court in that
case concluded that the EIR was insufficient because among
other things it failed to adequately describe environmental
baseline conditions. (County of Amador, at pp. 952–956, 91
Cal.Rptr.2d 66.)

We also affirm that in reviewing an EIR's discussion, we
do not require technical perfection or scientific certainty: “
‘ “[T]he courts have looked not for an exhaustive analysis
but for adequacy, completeness and a good-faith effort at full

disclosure.” ’ ” (California Native Plant Society v. City of
Santa Cruz, supra, 177 Cal.App.4th at p. 979, 99 Cal.Rptr.3d
572; accord Laurel Heights I, supra, 47 Cal.3d at p. 406, 253
Cal.Rptr. 426, 764 P.2d 278; see Guidelines, § 15151 [“An
evaluation of the environmental effects of a proposed project
need not be exhaustive, but the sufficiency of an EIR is to be
reviewed in the light of what is reasonably feasible.”].)

[15] [16]  [17] Three basic principles emerge from our
decisions and those of the Court of Appeal: (1) An agency has
considerable discretion to decide the manner of the discussion
of potentially significant effects in an EIR. (2) However,
a reviewing court must determine whether the discussion
of a potentially *516  significant effect is sufficient or
insufficient, i.e., whether the EIR comports with its intended
function of including “ ‘ “detail sufficient to enable those
who did not participate in its preparation to understand and
to consider meaningfully the issues raised by the proposed
project.” ’ ” (Bakersfield Citizens for Local Control v.
City of Bakersfield (2004) 124 Cal.App.4th 1184, 1197,
22 Cal.Rptr.3d 203 (Bakersfield ).) (3) The determination
whether a discussion is sufficient is not solely a matter of
discerning whether there is substantial evidence to support the
agency's factual conclusions.

[18] [19] The ultimate inquiry, as case law and the
CEQA guidelines make clear, is whether the EIR includes
enough detail “to enable those who did not participate in
its preparation to understand and to consider meaningfully
the issues raised by the proposed project.” (Laurel Heights
I, supra, 47 Cal.3d at p. 405, 253 Cal.Rptr. 426, 764
P.2d 278; see ***521  Berkeley Keep Jets Over the Bay
Com. v. Board of Port Cmrs., supra, 91 Cal.App.4th at
p. 1356, 111 Cal.Rptr.2d 598 [“Whether an EIR will be
found in compliance with CEQA involves an evaluation of
whether the discussion of environmental impacts reasonably
sets forth sufficient information to foster informed public
participation and to enable the decision makers to consider
the environmental factors necessary to make **1162
a reasoned decision.”]; Guidelines, § 15151 [“An EIR
should be prepared with a sufficient degree of analysis
to provide decisionmakers with information which enables
them to make a decision which intelligently takes account
of environmental consequences.”].) The inquiry presents a
mixed question of law and fact. As such, it is generally
subject to independent review. However, underlying factual
determinations—including, for example, an agency's decision
as to which methodologies to employ for analyzing an
environmental effect—may warrant deference. (Cf. Mountain
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Air Enterprises, LLC v. Sundowner Towers, LLC (2017) 3
Cal.5th 744, 751, 220 Cal.Rptr.3d 650, 398 P.3d 556; Crocker
National Bank v. City and County of San Francisco (1989)
49 Cal.3d 881, 888, 264 Cal.Rptr. 139, 782 P.2d 278.) Thus,
to the extent a mixed question requires a determination
whether statutory criteria were satisfied, de novo review is
appropriate; but to the extent factual questions predominate,
a more deferential standard is warranted. (Connerly v. State
Personnel Bd. (2006) 37 Cal.4th 1169,1175, 39 Cal.Rptr.3d
788, 129 P.3d 1.)

Real party in interest draws a distinction for standard of
review purposes between claims that a required discussion
has been omitted altogether and claims that a required
discussion is insufficient, with the former subject to de novo
review and the latter subject to substantial evidence review.
But such a distinction is neither consistent with our precedent
(see Laurel Heights I, supra, 47 Cal.3d at pp. 403–405,
253 Cal.Rptr. 426, 764 P.2d 278) nor logically defensible.
Whether or not the alleged inadequacy is the complete
omission of a required discussion or a patently inadequate
one-paragraph discussion devoid of analysis, the reviewing
court must decide whether the EIR serves its purpose as an
informational document.

*517  2. The EIR's air quality discussion

The Court of Appeal's opinion presents a concise summary of
the EIR's discussion regarding the Project's air quality impacts
on public health.

“The EIR's discussion of Impact No. 3.3.2, the long-term area
and operational emissions, estimated that, at build-out, the
proposed Friant Community Plan would emit approximately
117.38 tons per year of PM10 [particulate matter 10 microns
in diameter or smaller], 109.52 tons per year of reactive
organic gases (ROG), and 102.19 tons per year of nitrogen
oxides (NOx). Estimates were made for ROG and NOx
because they are precursors to ozone, which is formed when
ROG and NOx undergo chemical reactions in the presence of
sunlight.

“The Air District's thresholds of significance are 15, 10 and 10
tons per year for PM10, ROG and NOx, respectively. Because
the project's estimated emission of PM10, ROG and NOx
were from seven to 10 times larger than that of the thresholds
of significance, the EIR concluded these air pollutants would
have a significant adverse effect on air quality. Because

Mitigation Measure 3.3.2 could not reduce these emissions
below the Air District's thresholds of significance, the EIR
concluded that the significant impacts were unavoidable.

“The draft EIR included a page of background information
about ozone and nearly a page of background information
about PM10. Each included a paragraph about ***522
the adverse health effects associated with the pollutant.
The discussion of the adverse health effects, however, was
not connected to the levels of the pollutant that would be
emitted by the completed project. Instead, the discussion of
adverse health effects was general in nature. For example, the
description of the health effects of ozone noted that the effects
were primarily to the respiratory system and stated:

‘Exposure to ambient levels of ozone ranging from 0.10 to
0.40 [parts per million] for 1 to 2 hours has been found to
significantly alter lung functions by increasing respiratory
rates and pulmonary resistance, decreasing tidal volumes, and
impairing respiratory mechanics.’

“As to PM10, the EIR stated its adverse health effects
depended upon ‘the specific composition of the particulate
matter.’ The EIR, however, provided no information about the
composition of the particulate matter that was expected to be
produced by the Project.”

**1163  3. Adequacy of the EIR's discussion of public health
impacts from air pollutants that the Project is expected to
generate

[20] Real party in interest contends that the EIR satisfied
all CEQA requirements because it analyzed the Project's
air quality impacts and disclosed the *518  Project's likely
general health impacts. Plaintiffs argue that the EIR failed
to satisfy Guidelines section 15126.2, subdivision (a), which
requires an EIR to “analyze any significant environmental
effects the project might cause by bringing development and
people into the area affected.” In other words, they argue,
the Project's health effects must be “clearly identified” and
the discussion must include “relevant specifics” about the
environmental changes attributable to the Project and their
associated health outcomes.

The Court of Appeal held that the EIR's analysis of air
quality impacts was inadequate because it did not connect
the raw particulate numbers and their effect on air quality
with specific adverse effects on human health in the built
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environment. (See Bakersfield, supra, 124 Cal.App.4th at
p. 1193, 22 Cal.Rptr.3d 203.) Bakersfield considered EIRs
relating to the construction and operation of two shopping
centers in the City of Bakersfield. (Ibid.) The shopping
centers featured a Wal-Mart Supercenter as their primary
tenant and anchor. (Id. at p. 1194, 22 Cal.Rptr.3d 203.) Both
EIRs concluded that the projects would have “significant and
unavoidable adverse impacts on air quality.” (Id. at p. 1219, 22
Cal.Rptr.3d 203.) But neither EIR specifically identified the
health impacts that would result from the adverse air quality
effects. The appellate court criticized the EIRs because they
lacked an “acknowledgement or analysis of the well-known
connection between reduction in air quality and increases in
specific respiratory conditions and illnesses. After reading
the EIRs, the public would have no idea of the health
consequences that result when more pollutants are added to
a nonattainment basin.” (Id. at p. 1220, 22 Cal.Rptr.3d 203.)
Bakersfield concluded that brief references to adverse health
impacts on human respiratory health rendered the EIRs in
that case inadequate as a matter of law because they failed to
connect the adverse air impact with negative health effects.
(Ibid.) The court held that “the health impacts resulting
from the adverse air quality impacts must be identified and
analyzed in the new EIRs.” (Ibid., italics added.)

The Court of Appeal acknowledged that the EIR at issue here
went “much further than” the Bakersfield EIRs, noting that
the EIR not only listed the type and tons ***523  per year
of the pollutants the Project is expected to produce, but also
provided a general description of each pollutant and how it
affects human health. The Court of Appeal found, however,
that the EIR was inadequate under CEQA because its analysis
failed to correlate the increase in emissions that the Project
would generate to the adverse impacts on human health.

Real party in interest had argued below that “the reader can
infer from the provided information that the Project will
make air quality and human health worse.” But the Court of
Appeal concluded that “although the better/worse dichotomy
is a useful starting point for analyzing adverse environmental
impacts, including those to human health, more information
is needed to understand that adverse impact.”

*519  The EIR does include some discussion of the health
impacts of various pollutants and attempts to provide an
explanation for its lack of specificity. It offers a general
discussion of adverse health effects associated with certain
Project-related pollutants. Notably, it also recognized that the
County suffers from the “most severe” ozone problems in

the state and acknowledged the relationship between adverse
ambient air quality and certain health risks to the respiratory
system that could affect asthmatics, children, and healthy
adults. These adverse effects, the draft EIR observed, could
include “breathing and respiratory symptoms, aggravation of
existing respiratory and cardiovascular diseases, alterations
to the immune system, carcinogenesis, and premature death.”
The EIR explained, however, that a more detailed analysis
of health impacts is not possible at this early planning phase.
According to the EIR, “Health Risk Assessments are typically
prepared for inclusion in development specific **1164
project EIRs when certain types of development commonly
known to have the potential to result in a human health risk are
being proposed (automobile fueling stations [for example]).
Due to the broad nature of the planning approvals analyzed
in this EIR, it is not possible to conduct a human health
risk assessment based on specific proposed uses at specific
locations within the boundaries of the Project Area because
such specific information has not been determined.”

We agree with the Court of Appeal that the EIR's discussion
of health impacts found in Impact No. 3.3.2 is inadequate
as an informational document, similar to what the court
found in Bakersfield, supra, 124 Cal.App.4th at p. 1220,
22 Cal.Rptr.3d 203. The EIR's discussion of health impacts
of the named pollutants provides only a general description
of symptoms that are associated with exposure to the
ozone, particulate matter (PM), carbon monoxide (CO),
and nitrogen dioxide (NOx), and the discussion of health
impacts regarding each type of pollutant is at most a few
sentences of general information. The disclosures of the
health effects related to PM, CO, and sulfur dioxide fail to
indicate the concentrations at which such pollutants would
trigger the identified symptoms. As in Bakersfield, “[a]fter
reading the EIRs, the public would have no idea of the health
consequences that result when more pollutants are added to
a nonattainment basin.” (Bakersfield, supra, 124 Cal.App.4th
at p. 1220, 22 Cal.Rptr.3d 203.) And as mentioned above,
a sufficient discussion of significant impacts requires not
merely a determination of whether an impact is significant,
but some effort to explain the nature and magnitude of the
impact. (See Cleveland National Forest, supra, 3 Cal.5th at
pp. 514–515, 220 Cal.Rptr.3d 294, 397 P.3d 989.) The EIR in
this case fails to meet the standards articulated in Bakersfield
and Cleveland National Forest.

***524  Even in the one area in which the EIR goes
into some detail about health effects—ozone—the analysis
is inadequate. The EIR states: “Exposure to ambient
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levels of ozone ranging from 0.10 to 0.40 [parts per
million of ozone] has been found to significantly alter
lung functions by increasing *520  respiratory rates
and pulmonary resistance, decreasing tidal volumes, and
impairing respiratory mechanics. Ambient levels of ozone
above 0.12 [parts per million] are linked to symptomatic
responses that include such symptoms as throat dryness, chest
tightness, headache, and nausea.”

At first glance, this information appears to potentially
illuminate the health impacts of ozone produced by the
Project. But the EIR presents no evidence of the anticipated
parts per million (ppm) of ozone as a result of the
Project. Rather, the EIR provides the estimated tons per
year of reactive organic material (ROG) and NOx, the two
components that react with sunlight to form ozone (i.e., ROG
+ NOx + sunlight ➧ ozone). The raw numbers estimating
the tons per year of ROG and NOx from the Project do not
give any information to the reader about how much ozone is
estimated to be produced as a result. Therefore, the disclosure
of the health impacts associated with exposure to 0.10 to 0.40
ppm of ozone is not meaningful within the context of the
Project because the reader has no idea how much ozone will
be produced (i.e., whether the amount of ozone resulting from
the ROG and NOx pollution will bring the ozone ppm within
the 0.10 to 0.40 range).

Guidelines section 15126.2, subdivision (a) is instructive. It
mandates that an EIR “identify and focus on the significant
environmental effects of the proposed project ... examin[ing]
[ ] changes in the existing physical conditions in the affected
area,” that it identify and describe “[d]irect and indirect
significant effects of the project on the environment,” and
that the discussion should include, among other things,
“relevant specifics of ... health and safety problems caused
by the physical changes.” (Guidelines, § 15126.2, subd.
(a).) It also suggests that a connection be drawn between
the two segments of information presented in the EIR—
potential project emissions and human health impacts. Such
a connection would meet CEQA's requirements.

[21] Relying on various amici curiae briefs submitted to
the court, the County and real party in interest attempt to
explain why the connection between emissions and human
health that plaintiffs seek cannot be provided given the state
of environmental science modeling in use at this time. The
parties may be **1165  correct; we express no view on the
question, except to note that scientific certainty is not the
standard. But if it is not scientifically possible to do more

than has already been done to connect air quality effects with
potential human health impacts, the EIR itself must explain
why, in a manner reasonably calculated to inform the public
of the scope of what is and is not yet known about the Project's
impacts. Contained in a brief, such explanation is directed
at the wrong audience. The relevant informational document
here is the EIR, and the EIR must communicate not to the
reviewing court, but “the public and the government officials
deciding on the *521  project.” (Vineyard, supra, 40 Cal.4th
at p. 443, 53 Cal.Rptr.3d 821, 150 P.3d 709.) For purposes of
supplementing the EIR and bringing it in conformance with
CEQA, the information contained in the briefs “is irrelevant
[ ] because the public and decision makers did not have the
briefs available at the time the project was reviewed and
approved.” (Vineyard, at p. 443 [“That a party's briefs to the
court may explain or supplement matters that are obscure or
incomplete in the EIR [ ] is irrelevant.... The question is [ ]
not whether the project's significant environmental ***525
effects can be clearly explained, but whether they were.”].)

We further reject real party in interest's argument that the EIR
sufficiently accounted for its lack of specificity by explaining
that a “Health Risk Assessment” is typically prepared later
in the CEQA process, in connection with development-
specific EIRs. A “[Health risk assessment]” is defined in the
Health and Safety Code as a type of analysis undertaken
in connection with the siting of hazardous substances, “a
detailed comprehensive analysis ... to evaluate and predict the
dispersion of hazardous substances in the environment and
the potential for exposure of human populations and to assess
and quantify both the individual and populationwide health
risks associated with those levels of exposure.” (Health & Saf.
Code, § 44306.)

CEQA does not mandate such an indepth risk assessment.
CEQA requires that the EIR have made a reasonable effort to
discuss relevant specifics regarding the connection between
two segments of information already contained in the EIR, the
general health effects associated with a particular pollutant
and the estimated amount of that pollutant the project will
likely produce. This discussion will allow the public to make
an informed decision, as CEQA requires. Because the EIR
as written makes it impossible for the public to translate
the bare numbers provided into adverse health impacts or to
understand why such translation is not possible at this time
(and what limited translation is, in fact, possible), we agree
with the Court of Appeal that the EIR's discussion of air
quality impacts in this case was inadequate.
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[22] The Court of Appeal identified several ways in which
the EIR could have framed the analysis so as to adequately
inform the public and decision makers of possible adverse
health effects. The County could have, for example, identified
the Project's impact on the days of nonattainment per
year. But the Court of Appeal was clear that, ultimately—
though the EIR must provide an analysis that is adequate to
inform (Guidelines, § 15151)—the “County has discretion in
choosing what type of analysis to provide....” We agree. The
task for real party in interest and the County is clear: The EIR
must provide an adequate analysis to inform the public how
its bare numbers translate to create potential adverse impacts
or it must adequately explain what the agency does know and
why, given existing scientific constraints, it cannot translate
potential health impacts further.

*522  To be sure, “ ‘courts have looked not for perfection
but for adequacy, completeness, and a good faith effort at full
disclosure.’ ” (In re Bay-Delta etc. (2008) 43 Cal.4th 1143,
1175, 77 Cal.Rptr.3d 578, 184 P.3d 709.) But basic CEQA
principles dictate there must be a reasonable effort to put into a
meaningful context the conclusion that the air quality impacts
will be significant. Although the EIR generally outlines
some of the unhealthy symptoms associated with exposure to
various pollutants, it does not give any sense of the nature
and magnitude of the “health and safety problems caused by
the physical changes” resulting from the Project as required
by the CEQA guidelines. (Guidelines, § 15126.2, subd. (a).)
Perhaps it was not possible **1166  to do more. But even in
that case, we would have found the EIR insufficient because
it failed to explain why it was not feasible to provide an
analysis that connected the air quality effects to human health
consequences.

B. Mitigation measures

1. “Substantially reduce air quality impacts”

[23] At the outset of the discussion of proposed mitigation
measure No. 3.3.2 (discussed more fully in pt. B.2. post),
the ***526  EIR stated “Implementation of the following
mitigation measures shall substantially reduce air quality
impacts related to human activity within the entire Project
area but not to a level that is less than significant.”

The Court of Appeal concluded that the EIR's use of the term
“substantial” to describe the impact the proposed mitigation
measures would have on reducing the Project's significant

health effects, without further explanation or factual support,
amounted to a “bare conclusion” that did not satisfy CEQA's
disclosure requirements.

[24] We agree with the Court of Appeal on this point.
(See Laurel Heights I, supra, 47 Cal.3d at pp. 404 - 405,
253 Cal.Rptr. 426, 764 P.2d 278 [“ ‘To facilitate CEQA's
informational role, the EIR must contain facts and analysis,
not just the agency's bare conclusions or opinions.’ ”].)
Here, the EIR included no facts or analysis to support the
inference that the mitigation measures will have a quantifiable
“substantial” impact on reducing the adverse effects. The
EIR must accurately reflect the net health effect of proposed
air quality mitigation measures. (Cleveland National Forest,
supra, 3 Cal.5th at p. 514, 220 Cal.Rptr.3d 294, 397 P.3d 989
[“an EIR's designation of a particular adverse environmental
effect as ‘significant’ does not excuse the EIR's failure to
reasonably describe the nature and magnitude of the adverse
effect”].)

*523  2. Deferral of mitigation measures

[25] We next decide whether, as the Court of Appeal
concluded, the County, as the lead agency, impermissibly
deferred mitigation measures when it approved real party in
interest's EIR, which included mitigation measures to “at least
partially reduce” the Project's air quality impacts, as well as
a substitution clause for future mitigation methods. Plaintiffs
contend that the Project's EIR is insufficient, because “the
mitigation analysis is devoid of criteria for measuring
the effectiveness of mitigation measures.” (Guidelines, §
15126.4, subd. (a)(1)(B); see Sundstrom v. County of
Mendocino (1988) 202 Cal.App.3d 296, 306-307, 248
Cal.Rptr. 352 [improper to defer formulation of mitigation
measures until after project approved].) Plaintiffs agree with
the Court of Appeal's conclusion that the formulation of future
substitutions in this case was improperly deferred.

[26] [27] The general rule is that an EIR is required to
provide the information needed to alert the public and the
decision makers of the significant problems a project would
create and to discuss currently feasible mitigation measures.
Mitigation measures need not include precise quantitative
performance standards, but they must be at least partially
effective, even if they cannot mitigate significant impacts
to less than significant levels. (Laurel Heights I, supra, 47
Cal.3d at p. 404, 253 Cal.Rptr. 426, 764 P.2d 278; §§ 21051,

21100; Guidelines, § 15370.)5
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In the present matter, the Project's EIR noted that the air
quality impacts will be significant and unavoidable. But the
EIR's 12 mitigation measures in mitigation measure No. 3.3.2
were designed to reduce the ***527  Project's air quality
impacts by providing shade trees, utilizing efficient PremAir
or similar model heating, ventilation, and air conditioning
**1167  [HVAC] systems, building bike lockers and racks,

creating bicycle storage spaces in units, and developing
transportation related mitigation that will include trail maps
and commute alternatives.

mitigation measure No. 3.3.2 includes a substitution clause
that allows the lead agency to “substitute different air
pollution control measures for individual projects, that are
equally effective or superior to those proposed [in the EIR],
as new technology and/or other feasible measures become
available *524  [during] build-out within the [Project].” In
other words, the County retains the discretion to modify
or substitute the adopted mitigation with equally or more
effective measures in the future as better technology becomes
available, unless the changes increase a project's significant
impacts. (See Guidelines, § 15162, subd. (a)(3).)

The County concluded that the Project's air quality impacts
will be significant, and that the 12 mitigation measures set
forth in the Specific Plan should be at least partially effective
in reducing the significant impacts. The substitution clause
will allow for additional and presumably better mitigation
measures when they become available and it should be
encouraged. (See Napa Citizens for Honest Government v.
Napa County Bd. of Supervisors (2001) 91 Cal.App.4th
342, 357–358, 110 Cal.Rptr.2d 579 [recognizing county
must have power to modify land use plans].) Allowing
future substitutions for equal or more efficient technology
to mitigate a project's acknowledged significant effects
promotes CEQA's goal of environmental protection and is
not an impermissible deferral of mitigation or an abuse of
discretion. It is simply a recognition that substitutions of
adopted mitigation measures may be implemented to further
minimize the Project's environmental impacts.

3. Failure to reduce impacts to less than significant levels

[28] Plaintiffs also ask us to decide whether a lead agency
violates CEQA when its proposed mitigation measures will
not reduce a significant environmental impact to less than
significant levels. We conclude that as long as the public is

able to identify any adverse health impacts clearly, and the
EIR's discussion of those impacts includes relevant specifics
about the environmental changes attributable to the project,
the inclusion of mitigation measures that partially reduce
significant impacts does not violate CEQA.

We have stated that protection of the environment and
of California's resources has long been considered of the
utmost importance. However, in enacting CEQA to protect
the environment, the Legislature did not seek to prevent all
development. Section 21081, subdivision (b) allows a project
to continue even if there are significant environmental effects
that have not been mitigated, if “the public agency finds that
specific overriding economic, legal, social, technological, or
other benefits of the project outweigh the significant effects
on the environment.”

[29] [30] If, after the feasible mitigation measures have
been implemented, significant effects still exist, a project
may still be approved if it is found that the “unmitigated
effects are outweighed by the project's benefits.” (Laurel
Heights I, supra, 47 Cal.3d at p. 391, 253 Cal.Rptr. 426,
764 P.2d 278.) Even when a project's benefits outweigh its
unmitigated effects, agencies are still required to implement
all mitigation *525  measures unless those measures are
truly infeasible. ( ***528  City of San Diego v. Board of
Trustees of California State University (2015) 61 Cal.4th
945, 967, 190 Cal.Rptr.3d 319, 352 P.3d 883.) We recently
held that “the lead agency must adopt feasible mitigation
measures or project alternatives to reduce the effect to
insignificance; to the extent significant impacts remain after
mitigation, the agency may still approve the project with a
statement of overriding considerations. [Citations.]” (Center
for Biological Diversity v. Department of Fish & Wildlife
(2015) 62 Cal.4th 204, 231, 195 Cal.Rptr.3d 247, 361 P.3d
342.) The inclusion of a mitigation measure that reduces
an environmental impact is permitted even if the measure
will not reduce the impact to a level below the threshold of
significance.

4. Enforceability of mitigation measures

Plaintiffs argue that mitigation measures involving the
installation of HVAC systems **1168  and tree planting, and
any required mitigation efforts that “are fully enforceable
through permit conditions, agreements, or other measures,”
are unenforceable. (§ 21081.6, subd. (b).) We note that
the measures referred to in this section are proposed as
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“guidelines” that “shall be used by the County during review
of future project-specific submittals for non-residential
development ... with [the] intent that specified measures be
required where feasible and appropriate.”

[31] The Court of Appeal found the EIR mitigation
“provision about equipping HVAC units with a catalyst
system does not identify who will determine if the system
is ‘reasonably available and economically feasible’ ” and
is unenforceable. In its analysis, the court omitted the
next sentence, “[c]atalyst systems are considered feasible
if the additional cost is less than 10% of the base HVAC
cost.” (Italics omitted.) This definition of what constitutes
“economically feasible” catalyst systems eliminates the need
to have individuals make such determinations. The Court of
Appeal also found the phrase “ ‘PremAir or similar catalyst
system’ ” vague for not defining what performance criteria
must be met to be a “ ‘similar catalyst system.’ ” The term
is not vague. PremAir is a brand name for an HVAC catalyst
system. The individuals proposing new projects, or those
tasked with evaluating the proposals for approval, would
necessarily have knowledge of HVAC systems and catalyst
systems, including PremAir. It is also impossible to require
specific performance criteria, given that the type, size, model,
and efficiency levels of the HVAC systems being installed in
these future projects are unknown. Given the uncertainty of
these future proposed projects, the language “ ‘PremAir or
similar catalyst system’ ” is sufficient under CEQA to provide
an enforceable mitigation measure for any HVAC systems
associated with those projects.

*526  [32] The Court of Appeal similarly found that the
mitigation measure requiring trees be selected to provide
shade did not specify the person(s) responsible for selecting
which trees to plant. The measure instructs that “ ‘[t]rees
selected to shade paved areas should be varieties that
will shade 25% of the paved area within 20 years.’ ”
The instruction provides sufficient guidance for selecting
appropriate shade trees. Any plan that the County approves
must be complete, and must contain information about the
trees selected for this mitigation measure. It seems clear that
the person(s) selecting the trees would be the individuals or
entity submitting the plans to the County for approval. The
measure is not vague.

[33] In finding the mitigation measures cannot be enforced
through permit conditions, agreements, or other measures,
the Court of Appeal also misinterpreted section 21081.6,
subdivision (b) and its significant ***529  effects provision,

which provides that a public agency may set forth conditions
of project approval required to avoid significant effects
in “referenced documents which address [or incorporate
the] required mitigation measures ... into the plan.” (§
21081.6, subd. (b).) The Project's MMP places the burden of
enforcement on the County to “ensure that all construction
plans and project operations conform to the conditions of
the mitigated project.” The Specific Plan additionally states
that “The County shall monitor compliance with the Specific
Plan and mitigation measures,” and it provides the stages
of planning at which certain mitigation measures must be
completed. These measures are not vague as to how they will
be enforced; the County will enforce them during the approval

process of future nonresidential development.6 Indeed, if the
County were to **1169  approve a project that did not include
a feasible mitigation measure, such approval would amount
to an abuse of discretion, which could be corrected in a
court mandamus proceeding. (See Rominger v. County of
Colusa (2014) 229 Cal.App.4th 690, 727, 177 Cal.Rptr.3d
677 [holding dust control mitigation measures left to the
county's discretion are enforceable through a judicial writ
of mandamus]; see also, e.g., California Oak Foundation v.
Regents of University of California (2010) 188 Cal.App.4th
227, 247, 115 Cal.Rptr.3d 631.)

*527  CONCLUSION

In our view, the EIR's air quality impacts discussion
and its mitigation measures meet CEQA requirements for
specificity and enforceability with one exception: The EIR
fails to provide an adequate discussion of health and safety
problems that will be caused by the rise in various pollutants
resulting from the Project's development. At this point, we
cannot know whether the required additional analysis will
disclose that the Project's effects on air quality are less
than significant or unavoidable, or whether that analysis
will require reassessment of proposed mitigation measures.
Absent an analysis that reasonably informs the public how
anticipated air quality effects will adversely affect human
health, an EIR may still be sufficient if it adequately explains
why it is not scientifically feasible at the time of drafting
to provide such an analysis. Otherwise, the EIR is generally
clear about the potential environmental harm under the
Specific Plan, and it outlined mitigation measures to address
those effects with factual support and scientific consensus.
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Based on the foregoing analysis, we affirm in part and reverse
in part the Court of Appeal's judgment and remand the matter
for additional proceedings consistent with this opinion.

Corrigan, J., Liu, J., Cuéllar, J., Kruger, J., and Robie, J.,*

concurred.

All Citations

6 Cal.5th 502, 431 P.3d 1151, 241 Cal.Rptr.3d 508, 19 Cal.
Daily Op. Serv. 116, 2018 Daily Journal D.A.R. 12,221

Footnotes
* Associate Justice of the Court of Appeal, Third Appellate District, assigned by the Chief Justice pursuant to article VI,

section 6 of the California Constitution.

* Associate Justice of the Court of Appeal, Third Appellate District, assigned by the Chief Justice pursuant to article VI,
section 6 of the California Constitution.

1 All further statutory references are to CEQA provisions as codified in Public Resources Code sections 21000-21177
unless otherwise indicated. Where applicable, the CEQA guidelines (Cal. Code Regs., tit. 14, §§ 15000-15387) will be
noted as “Guidelines” throughout the text to distinguish between the Public Resources Code and the Code of Regulations.

2 All references to the EIR are to the final EIR unless otherwise indicated.

3 Plaintiffs had also argued that the EIR's discussion of treated effluent from the proposed wastewater treatment facilities
was inadequate and that the EIR was inconsistent with land use and traffic policies in the County's General Plan. The
Court of Appeal concluded that the amount and location of wastewater use and disposal, and the hydrogeology of the site
chosen for the wastewater treatment plant, were addressed in sufficient detail during the environmental review process.
The Court of Appeal also concluded that the development plan was consistent with the land use element (as changed
from agricultural to residential by amendment), and that the traffic policy issues had not been properly exhausted during
the administrative process. The parties do not dispute the Court of Appeal's judgment on these issues, and we do not
address that aspect of the court's opinion here.

4 A “significant effect” is defined as “a substantial, or potentially substantial, adverse change in the environment.” (§ 21068.)

5 Guidelines section 15370 provides that legally adequate mitigation measures must be capable of “(a) Avoiding the impact
altogether by not taking a certain action or parts of an action. [¶] (b) Minimizing impacts by limiting the degree or magnitude
of the action and its implementation. [¶] (c) Rectifying the impact by repairing, rehabilitating, or restoring the impacted
environment. [¶] (d) Reducing or eliminating the impact over time by preservation and maintenance operations during
the life of the action. [¶] (e) Compensating for the impact by replacing or providing substitute resources or environments.”

6 The Statement and MMP have this language: “The following guidelines shall be used by the County during review of future
project-specific submittals for non-residential development within the Specific Plan area and within the Community Plan
boundary in order to reduce generation of air pollutants with intent that specified measures be required where feasible
and appropriate.” To clarify, this aspect of the Statement and MMP deals with the specific air quality issues discussed in
the EIR, which issues are considered “nonresidential.” The off-site created HVAC catalyst systems (that are eventually
inserted into each home), tree planting, bicycle trails, and any other mitigation that affects air quality and comprises this
aspect of the MMP are considered “nonresidential development” for architecture and engineering planning purposes. Of
course, they each are part of the greater “residential development” in the project, but for EIR purposes are considered
“non-residential” since they involve cleaning the air, planting trees, and creating bicycle trails.
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A view of the Martinez Refining Company in the foreground and the Marathon Refinery in the background, on Nov. 24, 2019, in Martinez. (Michael R. Lopez/Getty Images)
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The U.S. Chemical Safety Board has launched an investigation into Marathon Petroleum’s Martinez refinery after it was hit by
two major fires last month, including one that severely burned a refinery worker.

“The CSB is sending investigators to Martinez,” Hillary Cohen, a spokesperson for the federal agency charged with
investigating industrial chemical accidents, said in an email to KQED.

The board confirmed the investigation on Tuesday, shortly after energy consulting firm Wood Mackenzie released a photo of
the Nov. 19 fire at the refinery, captured by infrared monitoring equipment near the plant.
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“Our Biofuels Production Monitor captured this fire just ahead of the planned start of its last renewable diesel unit,” the
company said in a post on X, the platform formerly known as Twitter.

During that fire, Jerome Serrano sustained third-degree burns to more than 80% of his body, according to a union official.
Serrano has undergone at least two surgeries at UC Davis Medical Center in Sacramento, and family members have been told
he has a 10% chance of survival, said Tracy Scott, president of the United Steelworkers Local 5.

“The family is pretty overwhelmed,” Scott said.

The fire in which Serrano was injured followed a blaze on Nov. 11, according to a preliminary report that the company filed
with Contra Costa County officials on Wednesday,

Marathon officials have described both fires as facility-wide emergencies. The incidents occurred in a process unit part of the
plant’s conversion into a biofuel refinery.

The Nov. 19 fire was more severe than the Nov. 11 episode. In addition to Serrano’s injuries, more than a dozen workers were
forced to evacuate in the minutes after the fire erupted. The incident led to the release of more than 200,000 pounds of
renewable diesel fuel, according to a separate preliminary report by Marathon.

The smoke that drifted out of the refinery prompted an hours-long public health advisory from Contra Costa County officials.
The episode has now led to four separate investigations — by state workplace regulators, the local air district, Marathon itself,
and now, the federal chemical safety board.

Marathon managers told union leaders that the first fire, on Nov. 11, occurred during a failed start-up of refinery operations,
according to the USW’s Scott. He says the second fire, which also took place during a start-up, was in a different part of the
same unit.
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The fires come months after Marathon began converting its Martinez facility into a biofuel refinery. Like the Phillips 66
refinery in Rodeo, Marathon has shifted away from crude oil and begun processing vegetable oil and animal fats into biofuels.

Scott says union leaders and workers at Marathon have voiced concerns to the company about training and staffing at the
refinery as it transitions. He says employees have told managers the refinery’s training program is deficient, that new workers
were pressured to learn the controls too quickly, and that the facility is understaffed.

“If nothing changes, we will certainly experience this type of incident again,” Scott said.

Marathon pushed back on that criticism.

“Our training and staffing levels are based on industry standard practices and are regularly evaluated for effectiveness, quality
and other measures,” the company said in an emailed statement Friday morning.

“Our facility has a comprehensive training plan that requires all operations personnel to demonstrate proficiency in their roles
before becoming qualified to work, including knowledge, skill and capability related to their specific unit,” the statement
reads.

Some environmental groups have sued Contra Costa County over the Marathon and Phillips 66 conversions, arguing that the
county’s review of both plans was flawed. Greg Karras, an energy-transition consultant who is not involved in the lawsuit, says
the fire is just the latest sign that the conversions are dangerous.

Contra Costa County Residents Could Soon Get More Alerts for Refinery Incidents

Oil Industry Blocks Effort to Increase Fines Against Polluting California Refineries … Again

Martinez Refinery's Chemical Release Poses No Long-Term Hazard, Tests Find
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“It was entirely predictable,” Karras told KQED. “They’re repurposing old refining equipment for this new stuff, and they’re
finding all sorts of things going wrong.”

But Eric Smith, a Tulane University professor specializing in energy issues, says the refinery changes do not make the facilities
more dangerous.

“Operators do need specialized training to avoid accidents, but with proper training, I would opine that they are no more
dangerous than the other conventional units,” Smith said in an email.

The blazes come amid recent increased attention on the safety of refineries in the Bay Area.

This week, air regulators issued four notices of violation against Chevron after its Richmond plant had a major flaring incident
that sent flames and a large column of smoke into the air, leading dozens of local residents to issue complaints to the local air
district.

Sponsored

And the other refinery in Martinez, the Martinez Refining Company, owned by New Jersey’s PBF Energy, has been the focus of
multiple investigations since it released nearly 50,000 pounds of powdered industrial chemicals in November 2022. This
week, Martinez residents filed a lawsuit against PBF over the releases.

Last year, state workplace regulators issued $1.75 million in fines to Valero and three other companies, alleging dozens of
safety violations in connection with the death of a contract worker at its Benicia refinery.

In the case of Marathon’s Nov. 19 fire, the company’s preliminary report says the fire erupted in a furnace in a renewable
hydrodeoxygenation unit. Refinery operators shut down the furnace and then sent fuel to the facility’s flares to ease pressure
in the unit. Marathon’s crews put out the fire.

Serrano, the worker injured in the blaze, was airlifted to the UC Davis medical facility in Sacramento. The USW’s Scott said the
family has told him Serrano is unable to speak but is responding to treatment.
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Two online fundraising campaigns — here and here — have been organized to help Serrano and his family.

The original version of this story was published on Friday, Nov. 1.
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Executive Summary 

A primary policy goal of the Renewable Fuel Standard (RFS) program is to reduce 
greenhouse gas (GHG) emissions by increasing the use of renewable fuels, such as ethanol and 
biodiesel. In the Energy Independence and Security Act (EISA), Congress required that biofuels 
used to meet the RFS obligations achieve certain lifecycle GHG reductions. To qualify as a 
renewable fuel under the RFS program, a fuel must, among other requirements, be produced 
from qualifying feedstocks and have lifecycle GHG emissions that are at least 20 percent less 
than the baseline petroleum-based gasoline and diesel fuels.1 To determine whether fuels meet 
the lifecycle GHG emissions threshold requirement, EPA developed a methodology to evaluate 
the lifecycle GHG emissions of renewable fuels. EISA also provided a definition of “lifecycle 
greenhouse gas emissions” to guide this methodology.2 

In the March 2010 RFS2 rule, EPA used lifecycle analysis (LCA) to estimate the GHG 
emissions associated with several biofuel production pathways, i.e., the emissions associated 
with the production and use of each biofuel, including significant indirect emissions, on a per-
unit energy basis. At the time of the analysis for the 2010 RFS2 rule, there were no models 
available “off the shelf” that could perform the type of lifecycle analysis required by EISA. 
Several supply chain LCA tools existed at the time, e.g., the Greenhouse Gases, Regulated 
Emissions, and Energy Use in Technologies Model (GREET). However, EPA determined in the 
final RFS2 rule that these tools, when used on their own, lacked the ability to consider significant 
indirect emissions, one of the core statutory requirements of the EISA definition of lifecycle 
greenhouse gas emissions. EPA thus developed a new modeling framework to perform the 
required analysis. The framework EPA developed and ultimately used in the 2010 RFS2 rule 
included multiple models and data sources, including the Forest and Agricultural Sector 
Optimization Model with Greenhouse Gases model (FASOM), the Food and Agricultural Policy 
Research Institute international model developed at the Center for Agriculture and Rural 
Development at Iowa State University (the FAPRI-CARD model, or, more simply, FAPRI), and 
the GREET model.3 

Since the development of EPA’s 2010 LCA methodology, multiple researchers and 
analytical teams have further studied and assessed the lifecycle GHG emissions associated with 
transportation fuels in general and crop-based biofuels in particular. New models have been 
developed to evaluate the GHG emissions associated with biofuel production and use, and more 
models developed for other purposes have been modified and expanded to evaluate biofuels as 
well. We now have over a decade of historic observations to compare with model results and 
parameters and to use in model calibration. There has also been rapid growth in available data on 
land use, farming practices, crude oil extraction and many other relevant factors. While the 

1 See 42 USC 7545(o)(1), (2)(A)(i). 
2 EISA defines lifecycle greenhouse gas emissions as “the aggregate quantity of greenhouse gas emissions 
(including direct emissions and significant indirect emissions such as significant emissions from land use changes), 
as determined by the Administrator, related to the full fuel lifecycle, including all stages of fuel and feedstock 
production and distribution, from feedstock generation or extraction through the distribution and delivery and use of 
the finished fuel to the ultimate consumer, where the mass values for all greenhouse gases are adjusted to account 
for their relative global warming potential.” CAA 211(o)(1)(H). 
3 EPA (2010). Renewable fuel standard program (RFS2) regulatory impact analysis. Washington, DC, US 
Environmental Protection Agency Office of Transportation Air Quality. EPA-420-R-10-006. Chapter 2.4. 
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results from our 2010 LCA methodology for the RFS program remain within the range of more 
recent estimates from the literature, we acknowledge that our previous framework is 
comparatively old, and that a better understanding of these newer models and data is needed. In 
consultation with our interagency partners at USDA and DOE, EPA hosted a virtual public 
workshop on biofuel GHG modeling on February 28 and March 1, 2022.4 At this workshop, 
speakers within and outside of the federal government presented on available data, models, 
methods, and uncertainties related to the assessment of GHG impacts of land-based biofuels. 

The workshop presentations and public input clarified that there continues to be 
substantial uncertainty and a wide range of estimates on the climate effects of biofuels, 
especially regarding biofuel-induced land use change emissions. Uncertainties in land use change 
emissions estimates stem from both economic modeling of market-mediated effects as well as 
biophysical modeling of soil carbon and other biological systems and processes. The workshop 
proceedings, including the workshop presentations and the comments submitted to the workshop 
docket, discussed a broad and complex set of topics. A general theme that emerged from this 
process is that, in support of a better understanding of the lifecycle GHG impacts of biofuels, it 
would be helpful to compare available models, identify how and why the model estimates differ, 
and evaluate which models and estimates align best with available science and data. Recognizing 
this need, we have conducted a model comparison exercise (MCE) to better understand these 
scientific questions. 

While we are presenting the results of this MCE along with the RFS “Set” final 
rulemaking, the MCE does not model or otherwise inform the GHG impacts of the Set final 
volumes. Although this MCE produced GHG emission and carbon intensity results5 from a range 
of models under different assumptions, we do not use these values in the context of RFS program 
implementation. For example, we do not use the MCE to determine whether or not fuel pathways 
meet the lifecycle GHG threshold requirements of the CAA. Rather, the MCE has three main 
goals: 

1. Advance the science in the area of analyzing the lifecycle greenhouse gas emissions 
impacts from increasing use of biofuels. 

2. Identify and understand differences in scope, coverage, and key assumptions in each 
model, and, to the extent possible, the impact that those differences have on the 
appropriateness of using a given model to evaluate the GHG impacts of biofuels. 

3. Understand how differences between models and data sources lead to varying results. 

We conducted this model comparison exercise with five models: the Greenhouse Gases, 
Regulated Emissions, and Energy Use in Technologies Model (GREET), Global Biosphere 
Management Model (GLOBIOM), Global Change Analysis Model (GCAM), Global Trade 

4 For more information see the Federal Register Notice, “Announcing Upcoming Virtual Meeting on Biofuel 
Greenhouse Gas Modeling.” 86 FR 73756. December 28, 2021. More information is also available on the workshop 
webpage: https://www.epa.gov/renewable-fuel-standard-program/workshop-biofuel-greenhouse-gas-modeling. 
5 In general, a carbon intensity, or CI, is a measure of greenhouse gas emissions per unit of fuel. Assumptions 
related to the estimation of emissions or changes in volumes of fuel may differ between studies which define CI with 
different scopes or for different purposes. 

2 

https://www.epa.gov/renewable-fuel-standard-program/workshop-biofuel-greenhouse-gas-modeling


  
 

 
 

  
   

    
   

 
 

   
     

    
      

     
 

 
      

  
    

   
 

  
  

   
     

   

    
   

   
    

  
  

  
     

 

   
    

  

    
  

 
                    

            
      

               
            

Project (GTAP) model, and Applied Dynamic Analysis of the Global Economy (ADAGE) 
model. To facilitate appropriate comparisons of these models, we ran common scenarios through 
each framework: a reference case, a corn ethanol scenario (also referred to as the “corn ethanol 
shock”), and a soybean oil biodiesel scenario (also referred to as the “soybean oil biodiesel 
shock”). 

Given the complex nature of these models, and the scope and scale of the analysis 
involved, drawing firm conclusions from a comparison of these models and their results — and 
presenting them for interested stakeholders — presents several challenges. We discuss these 
challenges in detail throughout this document. However, despite the challenges inherent in such 
a comparison, we have drawn several broad conclusions from this exercise, including the 
following: 

• Supply chain LCA6 models, such as GREET, produce a fundamentally different 
analysis than economic models, such as ADAGE, GCAM, GLOBIOM, and GTAP. 
Supply chain LCA models evaluate the GHG emissions emanating from a particular 
supply chain, whereas economic models evaluate the GHG impacts of a change in biofuel 
consumption.7 

• Estimates of land use change (LUC) vary significantly among the models used in 
this study. Drivers of variation in these estimates include differences in assumptions 
related to trade, the substitutability of food and feed products, and land conversion, as 
well as structural differences in how models represent land categories. The variability of 
LUC estimates significantly influences variability in overall biofuel GHG estimates. 

• Economic modeling of the energy sector may be required to avoid overestimating 
the emissions reduction from fossil fuel consumption. Economic models that include 
energy market impacts (ADAGE, GCAM, GTAP) estimate a global refined oil 
displacement that is less than the increase in biofuel consumption on an energy basis. 

• Model trade structure and assumed flexibility influence the modeled emissions 
results. There is general agreement among the economic models that these trade-driven 
impacts will occur to some degree. However, these models show different degrees of 
trade responsiveness, which impacts trade flows at differing magnitudes across model 
results. 

• Explicit modeling of the global livestock sector, and especially of the impact of biofuel 
feed coproducts on global feed markets, is an important capability for estimating the 
emissions associated with an increase in biofuel consumption. 

• The degree to which other vegetable oils replace soybean oil diverted to fuel 
production from other markets can impact GHG emissions associated with soybean 

6 Many terms are used in the LCA literature to describe this type of analysis, such as attributional LCA, lifecycle 
inventory analysis, or process-based LCA. We use the term “supply chain LCA” as we believe it is descriptive of 
what this type of modeling considers. 
7 As discussed more in Section 1, different types of LCA approaches are appropriate for different applications. In 
this exercise, we are not evaluating which approaches could be appropriate for RFS program implementation. 
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oil biodiesel. Results in this exercise from economic models (ADAGE, GCAM, 
GLOBIOM, and GTAP) align in estimating commodity substitution as a significant part 
of their scenario solutions. 

• The ability to endogenously consider tradeoffs between intensification and 
extensification is an important capability for estimating the emissions associated 
with an increase in biofuel consumption. Both intensification and extensification of 
corn and soybean feedstock production occur across economic model results (ADAGE, 
GCAM, GLOBIOM, and GTAP) in response to changing commodity prices.8 

• Models included in the MCE produced a wider range of LCA GHG estimates for 
soybean oil biodiesel than corn ethanol. The models show much greater diversity in 
feedstock sourcing strategies for soybean oil biodiesel than they do for corn ethanol, and 
this wider range of options contributes to greater variability in the GHG results. 

• Differences in model assumptions, parameters, and structure impact the results from each 
of the models. Sensitivity analysis, which considers uncertainty within a given model, 
can help identify which parameters influence model results. However, pinpointing the 
direct causes of why one estimate differs from another would require additional research. 

This document describes EPA’s biofuel lifecycle GHG emissions model comparison 
exercise in detail. In the first section, we describe our goals and scope for the exercise. Following 
this we describe the models included in the comparison and their key characteristics. We then 
describe the core scenarios evaluated for this project and the model estimates from those 
scenarios. After that, we describe alternative scenarios and sensitivity analyses we conducted to 
further improve understanding of these models. Finally, we summarize our findings and discuss 
areas of future research and next steps. 

EPA is interested to hear from stakeholders and researchers working in this field about 
the results of our MCE, and we intend to engage with stakeholders to discuss this analysis. As 
we describe throughout the document, this MCE has helped EPA to identify important 
characteristics of existing models, areas for future data collection, and areas for additional 
research. As we engage with stakeholders, EPA will be interested to hear perspectives on the 
state of science and models in light of the findings of this exercise. As we engage in these 
conversations, we will also seek areas to collaborate with stakeholders on the priority areas for 
further research identified below, such as collecting new data, leveraging existing data sets, 
conducting economic and statistical studies, and running additional model scenarios. Ultimately, 
EPA hopes that the examination of models and understanding that flow from the exercise will 
lend itself to informing the scientific discussion on which and to what extent biofuels contribute 
to reduced environmental harm in comparison to consuming petroleum-based fuels. 

8 We define intensification as an increase in the amount of crop production on a given area of land, and 
extensification as an increase in the total area used to grow the crop of interest. Where we use the term 
extensification, we are including both non-cropland that was converted to cropland and shifting of cropland from 
one type of crop to another. However, our discussion of the results shows cropland shifting and land conversion to 
cropland separately. 
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Model Comparison Exercise Goals and Scope 

Goals of Model Comparison 

We conducted a model comparison exercise (MCE) with five models: the Greenhouse 
Gases, Regulated Emissions, and Energy Use in Technologies Model (GREET), Global 
Biosphere Management Model (GLOBIOM), Global Change Analysis Model (GCAM), Global 
Trade Project (GTAP) model, and Applied Dynamic Analysis of the Global Economy (ADAGE) 
model. As mentioned above, this MCE had three main goals: 

1) Advance the science in the area of analyzing the lifecycle greenhouse gas emissions 
impacts from increasing use of biofuel. 

2) Identify and understand differences in scope, coverage, and key assumptions in each 
model, and, to the extent possible, the impact that those differences have on the 
appropriateness of using a given model to evaluate the GHG impacts of biofuels. 

3) Understand how differences between models and data sources lead to varying results. 

This effort is consistent with some of the conclusions and recommendations in the 
National Academies of Sciences, Engineering, and Medicine (NASEM) report titled “Current 
Methods for Life Cycle Analyses of Low-Carbon Transportation Fuels in the United States.”9 

For example, NASEM recommended that “[c]urrent and future LCFS [low carbon fuel standard] 
policies should strive to reduce model uncertainties and compare results across multiple 
economic modeling approaches and transparently communicate uncertainties,” (recommendation 
4-2) and “LCA studies used to inform policy should explicitly consider parameter uncertainty, 
scenario uncertainty, and model uncertainty” (recommendation 4-3). 

LCA plays several diverse roles in the context of the RFS program. For example, LCA is 
used for rulemaking impact analysis as well as to determine whether an individual pathway 
meets the lifecycle GHG emissions reduction requirements. Different LCA tools may be 
appropriate for different purposes. The NASEM report concluded that, “[t]he approach to LCA 
needs to be guided on the basis of the question the analysis is trying to answer. Different types of 
LCA are better suited for answering different questions or achieving different objectives, from 
fine tuning a well-defined supply chain to reduce emissions, to understanding the global, 
economy-level effect of a technology or policy change” (conclusion 2-2).10 

9 National Academies of Sciences, Engineering, and Medicine (“NAS”) (2022). Current Methods for Life Cycle 
Analyses of Low-Carbon Transportation Fuels in the United States. Washington, DC: The National Academies 
Press. https://doi.org/10.17226/26402. 
10 The NASEM report provided the following recommendations related to LCA approaches: “When emissions are to 
be assigned to products or processes based on modeling choices including functional unit, method of allocating 
emissions among co-products, and system boundary, ALCA [attributional lifecycle analysis] is appropriate. 
Modelers should provide transparency, justification, and sensitivity or robustness analysis for modeling choices” 
(Recommendation 2-1). “When a decision-maker wishes to understand the consequences of a proposed decision or 
action on net GHG emissions, CLCA [consequential lifecycle analysis] is appropriate. Modelers should provide 
transparency, justification, and sensitivity or robustness analysis for modeling choices for the scenarios modeled 
with and without the proposed decision or action” (Recommendation 2-2). 
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2 

This document includes multiple sections: 

• Section 2 introduces and summarizes the models considered in this exercise. 
• Section 3 compares model characteristics, input parameters, and input data. 
• Section 4 describes the common scenarios that were run across all the models for 

purposes of this analysis. 
• Section 5 provides details on the reference case used. 
• Section 6 compares the results of the modeling work related to corn ethanol. 
• Section 7 compares the results of the modeling work related to soybean oil biodiesel. 
• Section 8 describes the scenarios run as part of our alternative volume sensitivity 

analysis. 
• Section 9 describes parameter sensitivity analyses. 
• Section 10 summarizes the findings of this exercise and discusses future research. 

Models Considered 

Numerous factors influence biofuel GHG estimates, including model framework choice, 
data inputs and assumptions, and other methodological decisions. In this section we discuss the 
models considered in this MCE: GREET, GLOBIOM, GCAM, GTAP,11 and ADAGE.12 This 
selection of models provides a broad cross-section of the most common types of modeling 
frameworks used to assess biofuels, as discussed in this section. We chose to use these models 
based on discussions with our partners at USDA and DOE and our experience reviewing 
scientific literature on the lifecycle GHG emissions of biofuels, including for our 2022 biofuel 
LCA workshop discussed above. In addition, our choice to use these particular models is also 
informed by the statutory definition of lifecycle greenhouse gas emissions in Section 
211(o)(1)(H) of the Clean Air Act, which includes significant indirect emissions, including 
indirect land use change emissions.13 Furthermore, in the 2010 RFS2 rule EPA interpreted this 

11 There are multiple GTAP models. The version used for this model comparison exercise is the GTAP-BIO model. 
For brevity we refer to it throughout this report as “GTAP” or the “GTAP model”, except for instances where we are 
describing the distinctions between GTAP-BIO and other GTAP models. 
12 The model runs for this exercise were conducted by members of the modeling teams at Argonne National 
Laboratory, IIASA, PNNL, Purdue University, and RTI International. The final contents of this document do not 
necessarily represent the views of the modeling teams involved or the organizations they represent. All statements in 
this document are ultimately those of EPA. 
13 The full text of CAA 211(o)(1)(H) is “The term "lifecycle greenhouse gas emissions" means the aggregate 
quantity of greenhouse gas emissions (including direct emissions and significant indirect emissions such as 
significant emissions from land use changes), as determined by the Administrator, related to the full fuel lifecycle, 
including all stages of fuel and feedstock production and distribution, from feedstock generation or extraction 
through the distribution and delivery and use of the finished fuel to the ultimate consumer, where the mass values 
for all greenhouse gases are adjusted to account for their relative global warming potential.” 
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definition as including significant indirect emissions14 occuring anywhere in the world (i.e., 
international impacts), as GHG emission impacts are global.15 

In this exercise, we did not include FASOM or the FAPRI-CARD model, which we used 
for the 2010 RFS2 rule. Given time and resource constraints, we chose to focus on models with 
global scope. FASOM is not a global model, and instead covers the continental USA. The 
FAPRI-CARD model is no longer maintained at the same level as it was in 2010; for example, 
most of its projections still end in the 2022/2023 marketing year. There is another FAPRI model 
maintained by the University of Missouri that projects further into the future, but this model 
covers only the USA in detail and does not include GHG emissions. This exercise was not meant 
to include every possible model that could be used to estimate biofuel GHG emissions, and 
omission of a model from this exercise does not preclude its use in the future. 

We provide a summary of each model included in this exercise, including its history, 
sectoral representation, spatial coverage and resolution, temporal representation, and GHG 
emissions representation. We then compare the characteristics of these models and describe 
previously published literature which may assist the reader in understanding which factors may 
contribute to variation in the biofuel GHG estimates these models produce. Our goal in this 
section is not to provide a comprehensive accounting of any one of these models. Rather, our 
objective is to summarize each model at a high level and highlight important similarities and 
differences between models that we explore further when discussing MCE modeling results in 
Sections 5-9. 

There are four types of models commonly used for biofuel GHG analysis: supply chain 
LCA models, partial equilibrium (PE) models, computable general equilibrium (CGE) models 
and integrated assessment models (IAM). Supply chain LCA models, also known as attributional 
LCA (ALCA) models, such as GREET, are designed to estimate the inputs and outputs of a 
particular product supply chain in detail, using rule-based methods (e.g., allocation or 
displacement) to account for coproducts.16 PE models, such as GLOBIOM,17 equate supply and 
demand in one or more selected markets such that prices stabilize at their equilibrium level. PE 
models focus on representing one or a few sectors of the economy, such as the agricultural 
sector, but lack linkages to other sectors of the economy. In contrast, CGE models, such as 
GTAP and ADAGE, are comprehensive in their representation of the economy, reflecting 
feedback effects among all economic sectors and factors of production, such as land, capital, 

14 When using the terms “direct” and “indirect” to refer to emissions, impacts or effects, NAS (2022) recommends 
carefully defining these terms, or avoiding their use altogether (Recommendation 4-1). Given that the CAA 
211(o)(1)(H) definition of lifecycle emissions uses the terms direct and indirect emissions, we believe it is 
appropriate to use the direct/indirect terminology in this document. As a general matter, when we use the term 
“direct emissions” in this document we are referring to emissions from the fuel supply chain itself, whereas “indirect 
emissions” refers to emissions that results from market-mediated impacts induced by a change in biofuel 
consumption. The same distinction holds for direct/indirect impacts or effects. 
15 EPA. 2010. RFS2 Final Rule, 75 FR 14670 (March 26, 2010), https://www.gpo.gov/fdsys/pkg/FR-2010-03-
26/pdf/2010-3851.pdf. See in particular Section V, pages 14764-14799. 
16 Supply chain LCA models such as GREET can also be supplemented with results from economic models to 
consider indirect effects such as land use changes; however, doing so “can complicate the interpretation” of the 
results (NAS 2022, p. 45). 
17 The FASOM and FAPRI models EPA used for the March 2010 RFS2 rule biofuel GHG analysis are also 
categorized as PE models. 
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labor and resources. IAMs, such as GCAM, integrate knowledge from several disciplines, for 
example, biogeochemistry, economics, engineering, and atmospheric science, to evaluate how 
changes in any of these areas affect the others. While it is hard to state the specific criteria for 
identifying an IAM, we might distinguish them from PE and CGE models by their deeper 
integration of human economic systems with Earth (biosphere and atmosphere) systems and 
GHG emissions into one modelling framework. 

PE, CGE and IAM models can all be called economic models since their model solutions 
include achievement of a partial or general economic equilibrium. Supply chain LCA models are 
categorically different from the other three model types as they do not simulate economic 
equilibria, behavior, or prices. Instead, supply chain LCA models inventory the emissions that 
occur along each stage of a supply chain and assign or attribute the emissions to a functional 
unit, such as a volume or energy unit of fuel.18 In contrast, the other types of models (PE, IAM, 
CGE) can be used for a consequential lifecycle analysis, which looks at how the emissions or 
impacts, including market-mediated impacts, will change in response to a decision or action, 
such as a change in the level of biofuel consumption.19 All of these models have strengths and 
weaknesses, as well as uncertainties and limitations. Thus, there are often tradeoffs to consider 
when selecting between models for a particular analysis. For example, there may be tradeoffs 
between sectoral and temporal scope on the one hand, versus supply chain and technological 
resolution on the other. The potential tradeoffs between scope and detail most relevant to this 
MCE are discussed in more detail in Section 3. As discussed above, when considering these 
tradeoffs, the NASEM report says that analysts need to be guided on the basis of the question 
their analysis is trying to answer.20

2.1 The Greenhouse Gases, Regulated Emissions, and Energy Use in 
Technologies (GREET) Model 

The Greenhouse gases, Regulated Emissions, and Energy use in Technologies (GREET) 
Model is a lifecycle analysis model based on supply chains of technologies and products. It 
provides lifecycle energy, water, GHG, and other air emissions results intended to evaluate the 
impacts of various vehicle and fuel combinations, as well as chemicals, products, and materials 
that crosscut major economic sectors. The developer is Argonne National Laboratory (ANL), and 
the project is sponsored by the U.S. Department of Energy (DOE). Initially made available in 
1995, it was developed with the purpose of evaluating the energy and environmental (e.g., GHG 
emissions, criteria air pollutant emissions, and water consumption) impacts of new fuels and 
vehicles for use in the transportation sector.21

18 NAS (2022) lists many definitions of an attributional lifecycle analysis without prescribing one particular 
definition. This sentence is adapted from the first sentence under the heading “Attributional Life-Cycle Assessment 
on page 22 of NAS (2022). 
19 NAS (2022) lists many definitions of a consequential lifecycle analysis without prescribing one particular 
definition. This sentence is adapted from the first sentence under the heading “Consequential Life-Cycle Assessment 
on page 26 of NAS (2022). 
20 NAS (2022), conclusion 2-2. 
21 Elgowainy, A. and Wang, M. (2019) ‘Overview of Life Cycle Analysis (LCA) with the GREET Model’, p. 21. 
https://greet.es.anl.gov/files/workshop_2019_overview. 
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GREET includes a suite of models and tools. For the transportation sector, it includes a 
fuel cycle model of vehicle technologies and transportation fuels (GREET1) and a vehicle 
manufacturing model of vehicle technologies (GREET2). Given that our focus is on renewable 
fuels, we are primarily concerned with GREET1. GREET is available in two platforms, a large 
Excel workbook and a “.net” version. The Excel version of GREET provides transparency while 
the .net version offers a modular user interface with a structured database. There are several 
derivates of the core GREET model, such as CA-GREET developed with the California Air 
Resources Board (CARB) and used in support of the California Low Carbon Fuels Standard 
(CA-LCFS), and ICAO-GREET developed with the International Civil Aviation Organization in 
support of the Carbon Offsetting and Reduction Scheme for International Aviation (CORSIA). 
New versions of GREET are normally released in October of each year, with the latest version as 
of the time of this writing being GREET-2022. GREET includes more than 100 fuel production 
pathways including fuels used in road, air, rail, and marine transportation. It also examines more 
than 80 on-road vehicle/fuel systems for both light and heavy-duty vehicles. The model reports 
lifecycle energy use, air pollutants, GHGs and water consumption. It includes detailed 
representations of the petroleum, electric, natural gas, hydrogen, and renewable energy sectors. 

The GREET modeling framework is largely a process-based LCA approach (sometimes 
referred to as attributional LCA).22 GREET can be used to estimate the carbon intensity (CI)23 of 
individual supply chains and the benefits of specific supply chain adjustments, such as reducing 
fertilizer application rates or switching to more efficient fuel distribution modes. Fundamentally, 
GREET is most closely related to other supply chain LCA frameworks such as SimaPro, GaBi, 
and OpenLCA, though GREET differs in that it comes with predeveloped fuel pathways and pre-
populated data and assumptions developed by ANL. In general, GREET evaluates production of 
a fuel commodity by considering the activities from the associated supply chain. In the context of 
GREET, the data on the activities controlled within a fuel commodity supply chain are called the 
“foreground” data. GREET accounts for important biofuel coproducts such as distillers grains 
and soybean meal through allocation or displacement rules. Figure 2.1-1 provides a schematic 
overview of how the biofuel lifecycle is represented in GREET. GREET can be used to estimate 
the CI of individual supply chains and the benefits of specific supply chain adjustments, such as 
reducing fertilizer application rates or switching to more efficient fuel distribution modes. The 
model can also consider technology improvements at the process- or site-specific level for 
biofuels. 

22 Wang, M. (2022). “Biofuel Life-cycle Analysis with the GREET Model.” Presentation at the EPA Biofuel 
Modeling Workshop. Argonne National Laboratory. March 1, 2022. 
https://www.epa.gov/system/files/documents/2022-03/biofuel-ghg-model-workshop-biofuel-lifecycle-analysis-
greet-model-2022-03-01.pdf. Slide 5. 
23 Carbon intensity is a measure of greenhouse gas emissions per unit of fuel. 
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Figure 2.1-1: Schematic of Biofuel Supply Chain Representation in GREET24 

GREET primarily estimates default fuel CIs using data for average resource and energy 
production in the United States. In the context of GREET, these data on resource and energy 
production are referred to as the “background data.” For example, GREET by default models 
electricity based on data for average U.S. electricity generation. However, GREET includes 
some pathways representing foreign fuel production (e.g., Brazilian sugarcane ethanol) and in 
some cases users can choose to model some supply chains located in particular regions of the 
U.S. (e.g., states or electricity grid regions). A user with enough data on their supply chain could, 
in certain cases, customize the background data in GREET to estimate the CI of their fuel 
considering regional details and particular suppliers of energy and material inputs. 

GREET is not a dynamic model as it does not make projections whereby future time 
periods depend on the simulation of prior time periods. However, it does include projected 
background data, using projections from sources such as the U.S. Energy Information 
Administration (EIA). GREET users can select a target year, between 1990-2050, to estimate 
lifecycle emissions for their supply chain given background data assumptions for the selected 
year. Thus, it can be used to show how the estimated CI of a fuel changes over time based on 
changes in technological efficiency and other factors. For example, Lee et al. (2021) used data on 
U.S. ethanol production efficiencies and corn yields to estimate the CI of U.S. corn ethanol each 
year from 2005 to 2019.25 

Although GREET does not endogenously estimate indirect emissions such as those 
resulting from direct and indirect land use change, GREET incorporates a static module called 
the Carbon Calculator for Land Use Change from Biofuels Production (CCLUB) to account for 

24 Copied from Wang (2022), slide 9. 
25 Lee, U., et al. (2021). “Retrospective analysis of the US corn ethanol industry for 2005–2019: implications for 
greenhouse gas emission reductions.” Biofuels, Bioproducts and Biorefining. 
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land use change emissions.26 CCLUB relies on a set of estimated induced land use changes for 
various biofuel pathways obtained from GTAP studies conducted between 2011–2018 (see Table 
2.1-1), combined with emissions factors estimated with a parametrized CENTURY model and 
derived from various data sources to estimate land use change GHG emissions per unit of biofuel 
production.27 Thus, the well-to-wheel emissions for crop-based pathways are estimated as the 
process-based emissions plus the induced land use change estimates from CCLUB. The data 
sources and calculations in CCLUB are summarized in Figure 2.1-2, reproduced from the 
CCLUB user manual. 

Figure 2.1-2: Schematic of Data Sources and Calculations in CCLUB28 

CCLUB includes land use change area estimates from nine different GTAP scenarios: 
four soybean oil biodiesel shocks, two corn ethanol shocks, and one shock each for ethanol from 
corn stover, miscanthus and switchgrass. The corn ethanol and soybean oil biodiesel scenarios 
included in CCLUB are described in Table 2.1-1. The two corn ethanol scenarios are similar 
except that the “Corn Ethanol 2013” estimate was produced with a version of GTAP with 
regionally differentiated land transformation elasticities and a modified land nesting structure 
that makes it more costly within the model to convert forest to cropland relative to converting 
pasture to cropland. 

26 Kwon, Hoyoung, et al. (2021). Carbon calculator for land use change from biofuels production (CCLUB) users’ 
manual and technical documentation, Argonne National Lab, Argonne, IL. https://greet.es.anl.gov/publication-
cclub-manual-r7-2021 
27 Hoyoung Kwon and Uisung Lee (2019) ‘Life Cycle Analysis (LCA) of Biofuels and Land Use Change with the 
GREET Model’. https://greet.es.anl.gov/files/workshop_2019_biofuel_luc. 
28 Kwon, Hoyoung, Liu, Xinyu, Dunn, Jennifer B., Mueller, Steffen, Wander, Michelle M., and Wang, Michael. 
(2020). Carbon Calculator for Land Use and Land Management Change from Biofuels Production (CCLUB). United 
States: N. p., 2020. Web. doi:10.2172/1670706. Copy of Figure 1. 
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Table 2.1-1: Corn Starch and Soybean Oil Based Biofuel Scenarios Available in CCLUB29 

Case Description 
Shock Size 

(Billion Gallons) Source 
“Corn Ethanol 2011.” An increase in corn ethanol 
production from its 2004 level (3.41 billion gallons 
[BG]) to 15 BG 

11.59 Taheripour et al. 
(2011)30 

“Corn Ethanol 2013.” An increase in corn ethanol 
production from its 2004 level (3.41 billion gallons 
[BG]) to 15 BG 

11.59 Taheripour and 
Tyner (2013)31 

Increase in soybean oil biodiesel production by 
0.812 BG (CARB case 8) 

0.812 Chen et al. 
(2018)32 

Increase in soybean oil biodiesel production by 
0.812 BG (CARB average proxy) 

0.812 Chen et al. (2018) 

Increase in soybean oil biodiesel production by 0.8 
BG (GTAP 2004) 

0.8 Taheripour et al. 
(2017)33 

Increase in soybean oil biodiesel production by 0.5 
BG (GTAP 2011) 

0.5 Taheripour et al. 
(2017) 

For each case, the estimates CCLUB uses from GTAP are the area of changes in 
cropland, forest, pasture in each agro-ecological zone (AEZ) and region, and cropland pasture in 
the U.S., Brazil, and Canada. Land use change GHG emissions are estimated based on these land 
conversion areas using data from a few different sources. Based upon user selections, CCLUB 
ultimately combines a given GTAP scenario’s estimated land use change impacts with sets of 
user-selected emission factor data34 to provide domestic and international land use change GHG 
emissions per functional unit of biofuel. By default, for corn ethanol and soybean oil biodiesel, 
among other crop-based fuels, GREET adds the LUC GHG estimates from CCLUB to the rest of 
the supply chain LCA estimates to produce a CI score for each fuel pathway. 

A module called the Feedstock Carbon Intensity Calculator (FD-CIC) was more recently 
added to GREET.35 FD-CIC is designed to examine CI variations of different corn, soybean, 
sorghum, and rice farming practices at the farm level. The FD-CIC uses county level data and 
allows users to input their own farm level data on energy and chemical farming inputs, tillage, 
cover cropping and other crop management practices. Based on these input data, the FD-CIC 

29 Adapted from Table 1 in Dunn, J. B., et al. (2017). Carbon calculator for land use change from biofuels 
production (CCLUB) users’ manual and technical documentation, Argonne National Lab. (ANL), Argonne, IL 
(United States). 
30 Taheripour, F., et al. (2011). Global land use change due to the U.S. cellulosic biofuels program simulated with 
the GTAP model, Argonne National Laboratory: 47. 
31 Taheripour, F. and W. E. Tyner (2013). “Biofuels and land use change: Applying recent evidence to model 
estimates.” Applied Sciences 3(1): 14-38. 
32 Chen, R., et al. (2018). “Life cycle energy and greenhouse gas emission effects of biodiesel in the United States 
with induced land use change impacts.” Bioresource Technology 251: 249-258. 
33 Taheripour, F., et al. (2017). “The impact of considering land intensification and updated data on biofuels land use 
change and emissions estimates.” Biotechnology for Biofuels 10(1): 191. 
34 For this model comparison exercise, we use the default emissions factor data used by GREET, which are from the 
parameterized CENTURY model and Winrock. See Kwon, Hoyoung, et al. (2021) for details. 
35 Liu, X., et al. (2020). “Shifting agricultural practices to produce sustainable, low carbon intensity feedstocks for 
biofuel production.” Environmental Research Letters 15(8): 084014. 
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2.2 

estimates the farm level emissions from energy, fertilizers, herbicide, and insecticide, as well as 
effects on soil organic carbon relative to the baseline assumptions in GREET. The FD-CIC may 
be useful to estimate the soil carbon benefits of reduced tillage and cover cropping, and to 
examine regional differences or farm-level differences in feedstock CI. 

While GREET accounts for indirect land use change emissions, it does not consider other 
indirect effects associated with a change in biofuel demand, such as through market-mediated 
impacts on the agriculture, livestock, or energy sectors. 

GREET is used by a variety of academic, commercial, and government entities. 
California’s Low Carbon Fuel Standard (LCFS) program relies in part on a customized version 
of GREET called CA-GREET to provide state-specific fuel pathways and CI values.36 Oregon 
uses a similar approach for their LCFS program.37 The International Civil Aviation Organization 
(ICAO) uses GREET among several models to provide carbon intensities for specific aviation 
fuel pathways.38 Most of these programs (with the exception of Oregon) use the non-land use 
change GHG estimates from GREET and add their own land use change estimates in specific 
market and policy contexts instead of those derived from CCLUB to calculate biofuel carbon 
intensities. Among other applications, EPA has used GREET since the inception of the RFS 
program to provide data for rulemakings and biofuel pathway support as part of our suite of tools 
in addition to FASOM and FAPRI. 

The Global Biosphere Management Model (GLOBIOM) 

The Global Biosphere Management Model (GLOBIOM) was developed and continues to 
be managed by the International Institute for Applied Systems Analysis (IIASA). The model was 
developed in the late 2000s originally to conduct impact assessments of climate change 
mitigation policies of biofuels and other land-based efforts.39 It was developed on the basis of the 
U.S. Forest and Agricultural Sector Optimization Model (FASOM model).40 There are several 
model versions of GLOBIOM available for different applications and contexts. A sample of 
GLOBIOM code is available to the public, and an open-source version is under development.41 

36 California Air Resources Board. LCFS Life Cycle Analysis Models and Documentation. 
https://ww2.arb.ca.gov/resources/documents/lcfs-life-cycle-analysis-models-and-documentation. 
37 Oregon Department of Environmental Quality. Carbon Intensity Values: Oregon Clean Fuels Program. 
https://www.oregon.gov/deq/ghgp/cfp/Pages/Clean-Fuel-Pathways.aspx. This version is based on a previous version 
of Argonne GREET. 
38 ICAO. Models and Databases. https://www.icao.int/environmental-protection/pages/modelling-and-
databases.aspx. 
39 International Institute for Applied Systems Analysis, “GLOBIOM,” https://iiasa.ac.at/models-tools-data/globiom. 
40 Frank, Stefan, et al. “The Global Biosphere Management Model,” 
https://www.epa.gov/system/files/documents/2022-03/biofuel-ghg-model-workshop-global-biosphere-mgmt-model-
2022-03-01.pdf. See also, Valin, Hugo et al. The Land Use Change Impact of Biofuels Consumed in the EU: 
Quantification of Area Greenhouse Gas Impacts. August 27, 2015, pg. 128. 
41 See, GLOBIOM, “Model Code,” https://iiasa.github.io/GLOBIOM/model_code.html. 
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Figure 2.2-1: GLOBIOM Regional Mapping42

GLOBIOM is a PE model that captures the agricultural, forest, and bioenergy sectors. 
The model solves recursively dynamic using an economic equilibrium modeling approach with 
detailed grid cell land representation.43 The model finds market equilibria that maximize the sum 
of producer and consumer surplus subject to resource, technological, demand and policy 
constraints at a country/regional level. Producer surplus is defined as the difference between 
market prices at a regional level and the product’s supply curve at the regional level. The supply 
curve accounts for labor, land, capital and other purchased input. Consumer surplus is based on 
the level of consumption of each market and is arrived at by integrating the difference between 
the demand function of a good and its market price. The model uses linear programming to 
solve, although it also contains some non-linear functions that have been linearized using 
stepwise approximation.44 GLOBIOM features global coverage with 37 regions (see Figure 2.2-
1) and simulates for the years 2000-2100 using ten-year time steps. As a PE model, GLOBIOM
does not have feedback from labor, capital, or other parts of the economy. However, the model
can be linked to other models, such as IIASA’s energy sector model MESSAGE.

42 IIASA. (2020). “GLOBIOM regional and country level modeling.” SUPREMA GLOBIOM-MAGNET Training. 
December 4, 2020. https://iiasa.github.io/GLOBIOM/training_material/GLOBIOM/GLOBIOM-
Topic_RegionalApplications_APalazzo_Nov2020.pdf. 
43 In models with recursive dynamic solution algorithms, the model solves at each time step before moving forward 
to the next time step. In contrast, forward looking optimization models solve for all time periods at once. 
44 IIASA, “GLOBIOM Documentation_20180604.pdf,” 
https://iiasa.github.io/GLOBIOM/GLOBIOM_Documentation_20180604.pdf. 
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Figure 2.2-2: Schematic Overview of GLOBIOM45

The detailed grid cell-level spatial coverage for GLOBIOM includes more than 10,000 
spatial units worldwide. The model represents 18 crops globally (and nine additional crops in 
Europe) using FAOSTAT as the primary database for crop statistics. Area of other crops that are 
not represented dynamically (e.g., fruits and vegetables) are kept constant. Crop modeling 
includes differentiation in management systems and multi-cropping. 

GLOBIOM also features highly detailed livestock representation, based on FAOSTAT 
data. The model includes 7 animal products, which can be produced in differentiated production 
systems. For ruminants there are 8 production system possibilities, including grazing systems in 
different climatic locations such as arid and humid, mixed crop-livestock systems, and others. 
Pigs and poultry are classified under either small holder or industrial systems. Based on the 
production system, animal species, and region, GLOBIOM differentiates diets, yields, and GHG 
emissions. For instance, dairy and meat herds are modeled separately, and their diets are 
differentiated. Poultry in industrial systems is split into laying hens and broilers, again with 
different dietary needs. 

45 IIASA. GLOBIOM Online Documentation. https://iiasa.github.io/GLOBIOM/introduction.html. 
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For ruminants, livestock production is modeled spatially in GLOBIOM’s gridded cell 
structure. At the cell level, animal yields for bovine and small ruminants are estimated using the 
GLOBIOM module, RUMINANT. RUMINANT calculates a production yield that matches 
plausible feed rations and checks this against regional-level data of livestock production. Feed 
for animals is also differentiated in the RUMINANT model and can be composed of feed crops, 
grass, stover, and other feed. Monogastric productivities are calculated based on FAOSTAT and 
assumptions of potential productivities of smallholder and industrial systems. Livestock 
production is allowed to intensify or extensify, thereby altering the amount of feed or grass 
consumed.46 Since for ruminants this is modeled spatially, any changes in grassland consumed 
due to changes in production systems, animal type, yield, and GHGs is captured in the spatially-
relevant areas. Each final livestock product is considered a homogenous good with its own 
specific market (apart from bovine and small ruminant milk). 

Forestry in GLOBIOM is captured through the G4M module47 and includes detailed 
representation of the sector and its supply chain and a differentiation between managed and 
unmanaged forest areas. GLOBIOM includes bilateral trade for agricultural and wood products. 
These products are assumed to be homogenous and traded based on least expensive production 
costs though transportation costs and tariffs are also included. 

The model also includes a bioenergy sector with first and second generation biofuels and 
biomass power plants. Perennial crops and short-rotation coppice are included as inputs to the 
bioenergy sector. GLOBIOM represents biofuel coproducts including distillers grains, oilseed 
meals, and sugar beet fibers. These coproducts can be traded either in their processed or whole 
forms. Coproducts that can be used for livestock feed are incorporated into the livestock 
RUMINANT module and can substitute other forms of feed depending on protein and 
metabolizable energy content.48 

There are nine land cover types in GLOBIOM, and 6 of these are modeled dynamically: 
cropland, grassland, short rotation plantations, managed forests, unmanaged forests, and other 
natural vegetation land. The other three land cover categories are represented in the model but 
kept constant, they include other agricultural land, wetlands, and not relevant (ice, water bodies 
etc.). Greenhouse gas emission coverage includes 12 sources of emissions that cover crop 
cultivation, livestock, above and below-ground biomass, soil-organic carbon, and peatland. 
Although GLOBIOM does not track terrestrial carbon stocks dynamically, carbon fluxes from 
land use change are calculated with equations, following IPCC guidelines, that estimate changes 
over time and allocate the average annual emissions to the time period in which the land use 
change occurs. 

46 Intensifying involves increasing livestock output without expanding the area of pasture land by grazing more 
livestock per area of land, increasing feed relative to grazing, or using feedlots. Extensifying is the opposite – it 
involves expanding pasture area in order to increase livestock production. 
47 International Institute for Applied Systems Analysis, “Global Forest Model (G4M)”, https://iiasa.ac.at/models-
and-data/global-forest-model. 
48 Valin, Hugo, et al., September 17, 2014, “Improvements to GLOBIOM for Modelling of Biofuels Indirect Land 
Use Change,” http://www.globiom-iluc.eu/wp-content/uploads/2014/12/GLOBIOM_All_improvements_Sept14.pdf, 
pg. 38. 
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2.3 

Land use in GLOBIOM allows for both intensification and extensification. When land is 
converted, this is endogenously determined in the model based on conversion costs, and the 
profitability of primary products, coproducts, and final products. Costs increase as the area 
converted expands. Additionally, there are biophysical land suitability and production potential 
restrictions. Land use change is determined at the grid cell level.49 There is a land transition 
matrix that sets the options for land conversion for each cell and is based on land conversion 
patterns specific to that region and conversion costs depending on the type of land converted.50 

In the USA and EU regions, GLOBIOM, by default, does not allow forest conversion and 
restricts natural land conversion though these assumptions can be changed. 

In policy settings, GLOBIOM is used for both modeling the European Union’s biofuel 
mandates and for estimating induced land use change impacts of biofuels for the International 
Civil Aviation Organization’s Carbon Offsetting and Reduction Scheme for Civil Aviation 
(CORSIA). In research contexts, the model has regularly participated in AgMIP, an agricultural 
model intercomparison and improvement project.51 One result of this project was an article on 
the key determinants of global land use projections.52 GCAM, discussed in Section 2.3, was also 
part of the AgMIP study. GLOBIOM has been used to assess other topics in the academic 
literature, publishing work on topics such as reducing greenhouse gas emissions from the 
agricultural sector, food security, and climate mitigation of livestock system transitions. 

The Global Change Analysis Model (GCAM) 

The Global Change Analysis Model (GCAM) is a partial equilibrium, integrated 
assessment modeling framework which explores human and earth dynamics. The model includes 
representation of energy, economy, land, water, and physical earth systems and interactions 
between these systems within a fully integrated computational system. The model includes all 
human systems and economic sectors which produce or consume energy, or which emit GHGs. 
GCAM operates as a recursive dynamic framework, generally in 5-year time steps. In practice, 
the model is often run from a base year in the recent past through the years 2050 or 2100. 
However, time step and scenario length are flexible input assumptions to GCAM, and the 
framework can support scenario analysis across a wide range of time scales. By default and for 
the purposes of this model comparison exercise, the model base year is currently 2015. But other 
historical base periods may be specified. For each modeled time period, GCAM iterates until it 
finds a vector of prices that clears all markets and satisfies all consistency conditions. The model 

49 GLOBIOM represents most land in the world using a 5 arcminutes by 5 arcminutes grid. At the equator, this is 
roughly 9km by 9km. 
50 IIASA, “Spatial Resolution and Land Use Representation,” 
https://iiasa.github.io/GLOBIOM/documentation.html#spatial-resolution-and-land-use-representation. 
51 Several studies have estimated water use and availability impacts associated with future scenarios of increased 
cellulosic biofuel production. These studies often project future land use/management for different scenarios of 
increased production of cellulosic crops, and then estimate impacts on water use and changes in streamflow for 
specific watersheds. See for example: Cibin, R., Trybula, E., Chaubey, I., Brouder, S. M., & Volenec, J. J. (2016). 
Watershed‐scale impacts of bioenergy crops on hydrology and water quality using improved SWAT model. Gcb 
Bioenergy, 8(4), 837-848 or Le, P. V., Kumar, P., & Drewry, D. T. (2011). Implications for the hydrologic cycle 
under climate change due to the expansion of bioenergy crops in the Midwestern United States. Proceedings of the 
National Academy of Sciences, 108(37), 15085-15090. 
52 Stehfest, E., van Zeist, WJ., Valin, H. et al. Key determinants of global land-use projections. Nat Commun 10, 
2166 (2019). https://doi.org/10.1038/s41467-019-09945-w 
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is designed to explore different “what-if” scenarios, assessing the implications of different 
futures on a wide range of outcomes, such as energy supplies and demands, land allocation, or 
commodity prices. 

The core GCAM is developed and maintained at the Joint Global Change Research 
Institute, a partnership between Pacific Northwest National Lab (PNNL) and the University of 
Maryland (UMD) in College Park, Maryland. PNNL is the primary steward of the model, though 
members of a larger GCAM Community also contribute to development of the framework.53 

GCAM was originally developed in the early 1980s to assess the magnitude of GHG emissions 
from fossil fuel CO2 through the mid-21st Century. Over time, the model has expanded in scope 
to serve a wide set of scientific modeling applications. The model has now been in continuous 
development for over 40 years and has been applied in several studies and model inter-
comparison activities, including the IPCC’s Representative Concentration Pathways54 and 
Shared Socioeconomic Pathways.55 GCAM is an open-source community model that can be 
downloaded from a public repository.56 The model documentation is also publicly available57 

and includes a partial list of GCAM publications.58 

Economic systems in GCAM are divided into sectors and, within each sector, specific 
technologies. Figure 2.3-1 provides an overview of the sectors represented in GCAM, along with 
the inputs and outputs of the model. As shown in the figure, there are exogenous natural resource 
supply, land, economy, and demand inputs to the model. These exogenous inputs include global 
population and GDP. Each sector of GCAM is structured with a multi-level nesting approach 
that allows competition between different nodes at each level, and any number of levels. This 
nested competition follows a discrete logit59 or modified logit model60, depending on the object. 
The market share of each discrete technology is determined by a) a share-weight parameter that 
reflects the specific preferences for a particular choice, b) the cost, which includes fuel and non-
fuel costs, and c) an exogenous logit exponent that determines the price responsiveness of the 
competition. In most cases the share-weights are derived from base-year calibration when market 
shares are known. Technologies that are introduced in future time periods are assigned 
exogenous share-weights in each model time period. The market shares are therefore influenced 
by a number of endogenous and exogenous parameters, including fuel and non-fuel costs, 
efficiency or input-output coefficients, share-weights, and logit exponents. These parameters are 
documented and can be consulted in online repository.61 

53 For more information, see https://gcims.pnnl.gov/community. 
54 Thomson AM, Calvin KV, Smith SJ, Kyle GP, Volke A, Patel P, et al. RCP4. 5: a pathway for stabilization of 
radiative forcing by 2100. Clim Change 2011;109:77. 
55 Calvin K, Bond-Lamberty B, Clarke L, Edmonds J, Eom J, Hartin C, et al. The SSP4: A world of deepening 
inequality. Glob Environ Change 2017;42:284–96. 
56 See https://github.com/JGCRI/gcam-core. 
57 See http://jgcri.github.io/gcam-doc/index.html. 
58 See more specifically http://jgcri.github.io/gcam-doc/references.html. 
59 McFadden D. Conditional logit analysis of qualitative choice behavior 1973. 
60 Clarke JF, Edmonds JA. Modelling energy technologies in a competitive market. Energy Econ 1993;15:123–9. 
61 See Calvin et al. 2019. GCAM v5.1: Representing the linkages between energy, water, land, climate, and 
economic systems. Geoscientific Model Development 12, 1–22. See also the online documentation 
(https://github.com/JGCRI/gcam-doc/blob/gh-pages/ssp.md) for the specific quantification of the inputs and 
parameters to the model. 
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International trade of commodities in GCAM is specified using one of two methods. 
Agricultural, livestock, and forestry primary goods are traded through regionally-differentiated 
markets following an Armington-style approach.62 In the version of GCAM used for this 
exercise, all other commodities are traded through homogenous global markets following the 
Heckscher-Ohlin theorem. 63 These approaches are described in detail in GCAM’s online 
documentation.64

Figure 2.3-1: GCAM diagram of model inputs, sectors, and outputs65

GCAM includes detailed representations of the energy sector, inclusive of liquid biofuels, 
and the agriculture and land sectors. The energy sector module in GCAM consists of depletable 
and renewable resources66, energy transformation and distribution sectors (electricity, refining, 

62 The Armington approach to modeling international trade is based on the premise that products traded 
internationally are differentiated by country of origin. This is in contrast to models that assume perfect substitution 
between products produced in different countries. Armington, P. S. (1969). A Theory of Demand for Products 
Distinguished by Place of Production. IMF Staff Papers, 1969 (001). 
63 Note that the most recent public version of GCAM trades all energy goods through the Armington-like approach, 
rather than through homogenous markets. This version of the model was not released in time for inclusion in this 
exercise. 
64 See http://jgcri.github.io/gcam-doc/details_trade.html 
65 See http://jgcri.github.io/gcam-doc/index.html. 
66 Depletable resources are based on graded supply curves for coal, oil, gas and uranium. Renewable resources 
include annual flows of wind, solar, geothermal, hydropower, and biomass. 
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gas processing, hydrogen production, and district services), and final energy demand sectors 
(buildings, industry, and transportation).67 For transportation biofuels specifically (referred to in 
the GCAM documentation as “biomass liquids”), by default the model includes a total of 11 
biofuel production technologies. These include four “first generation” technologies, representing 
ethanols and biodiesels produced from agricultural commodity crops, and seven “second 
generation” technologies representing fuels produced from a variety of feedstocks, including 
energy crops and residues. By default, the technology assumptions for second generation 
represent the inputs and outputs of cellulosic ethanol and Fischer-Tropsch fuels. However, the 
input assumptions for these technologies can be modified to represent other fuel production 
pathways. Secondary outputs such as dried distillers grains (DDG) and electricity produced from 
lignin can be considered, as can the potential for carbon capture and storage. Further description 
of these technological representations is available in the online GCAM documentation.68 

The agriculture and land use module differentiates 384 land use regions globally, 
generated as the intersection of 32 socioeconomic regions with 235 water basins (see Figure 2-
2). Within each land use region, up to 25 land use types compete for land share based on the 
relative profitability of each use, using a nested land allocator tree structure.69 The conversion of 
land from one type to another is determined in part by the logit structure of the model and the 
land nesting structure.70 GCAM land categories are structured in sub-nests, with easier 
conversion between land types within a sub-nest than across sub-nests. Land use types include 
exogenous land types (tundra, desert, urban), commercial and non-commercial pasture and forest 
lands, grasslands and shrublands, and a detailed set of agricultural crop commodities, including 
bioenergy crops, classified by irrigation type and fertilizer use.71 

Within this nesting structure, the allocations of land to each land use type are calibrated 
in the model base year, and in the future, changes from the base-year allocations are driven by 
changes in the relative profitability of each land use type, including both commercial and natural 
lands. Profitability of lands in agricultural and forestry production changes over time as a 
function of future commodity prices, yields, and costs of production (including endogenous costs 
of fertilizer, fuel, and irrigation water). The intrinsic profitability or value of natural lands is 
inferred from the base year profitability of proximate land used for agriculture and forestry in 
each region. The logit competition for land is non-linear and exhibits diminishing marginal 

67 More detailed information on the GCAM energy system can be found in online documentation, see 
http://jgcri.github.io/gcam-doc/index.html, and also in previous studies (see Clarke L, Eom J, Marten EH, Horowitz 
R, Kyle P, Link R, et al. Effects of long-term climate change on global building energy expenditures. Energy Econ 
2018;72:667–77; Muratori M, Ledna C, McJeon H, Kyle P, Patel P, Kim SH, et al. Cost of power or power of cost: 
A US modeling perspective. Renew Sustain Energy Rev 2017;77:861–74.) 
68 See http://jgcri.github.io/gcam-doc/supply_energy.html. 
69 See Wise M, Calvin K, Kyle P, Luckow P, Edmonds J. Economic and physical modeling of land use in GCAM 
3.0 and an application to agricultural productivity, land, and terrestrial carbon. Clim Change Econ 2014;5:1450003, 
and Zhao X, Calvin KV, Wise MA. The critical role of conversion cost and comparative advantage in modeling 
agricultural land use change. Clim Change Econ 2020;11. 
70 See http://jgcri.github.io/gcam-doc/details_land.html 
71 A complete description of the land use module can be found in the online documentation (see 
http://jgcri.github.io/gcam-doc/toc.html) and in Kyle GP, Luckow P, Calvin KV, Emanuel WR, Nathan M, Zhou Y. 
GCAM 3.0 agriculture and land use: data sources and methods. Pacific Northwest National Lab.(PNNL), Richland, 
WA (United States); 2011. 
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returns to expansion of each use as well as non-constant elasticities.72 This nonlinear nature 
allows the land shares to be solved based on equal value at the margin without need the explicit 
constraints used in linear models. 

GCAM also uses land suitability and land protection assumptions to determine what land 
is available for expansion. All versions of GCAM divide land into arable and non-arable 
categories and, by default, protect some portion of the arable land from conversion to agricultural 
or silvicultural use. In the version of GCAM used for this exercise, GCAM-T, other assumptions 
limit the suitability of arable lands for crop production based on biophysical limitations (e.g., 
slope, annual rainfall) and human-imposed limitations such as land protection policies. The latter 
are parameterized using the International Union for Conservation of Nature’s (IUCN) World 
Database of Protected Areas.73

Terrestrial carbon stocks and flows are modeled for each land type in each water basin.74

The agricultural sector of the model primarily relies on input data from the UN Food and 
Agriculture Organization (FAO) historical data sets, and includes all crops for which FAO 
reports area and production data for the model base year of 2015.75 Major global commodity 
crops, such as corn, rice, soybeans and wheat are modeled individually, while all other crops are 
modeled as a series of thematic aggregations. 

Figure 2.3-2: GCAM Regional Mapping76

In addition to the core GCAM described in this section, there exist several other 
subversions and downscaling tools which can be used to examine regions and systems at a finer 
grain of resolution. These include, among others, GCAM-USA77, which models each U.S. state 

72 See Wise et al (2020). 
73 For more information, see documentation provide at https://github.com/gcamt/gcam-core/tree/GCAM-T-2020. 
74 Input assumptions related to terrestrial carbon and land transitions are documented at http://jgcri.github.io/gcam-
doc/land.html. 
75 See http://jgcri.github.io/gcam-doc/inputs_land.html for further data on land inputs to the model. 
76 See http://jgcri.github.io/gcam-doc/overview.html. 
77 See http://jgcri.github.io/gcam-doc/gcam-usa.html. 
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2.4 

as an individual region, Tethys78, which allows for the downscaling of modeled GCAM water 
impacts, and Demeter79, which allows for the downscaling of modeled land allocation impacts. 
Numerous additional tools are in various stages of development at JGCRI and other research 
groups which participate in the GCAM Community.80 

One of these, GCAM-T, was used in a recent study of corn ethanol impacts by Plevin et 
al. The results of that study are discussed in greater detail later in this chapter.81 GCAM-T is also 
the version of the model used for the present model comparison exercise. This version of the 
model includes greater detail in several sectors relevant to the modeling of transportation energy 
technologies, including biofuels. The version of GCAM-T used for the Plevin et al paper, 
GCAM-T 2020.0, is publicly documented.82 Additional documentation for the version of 
GCAM-T used for this model comparison exercise, GCAM-T 2022.0, is included as a 
memorandum to the docket.83 GCAM-T 2022.0 is referred to simply as “GCAM” for the 
remainder of this RIA discussion and in the preamble of this final rulemaking. 

In addition to biofuel modeling,84 GCAM is used for diverse purposes across a wide 
range of stakeholders, including federal, state, and local U.S. government, foreign governments 
and international governance bodies, academia, private industry, and non-governmental 
organizations. As noted above, GCAM is used on an ongoing basis by the IPCC in the 
development of socioeconomic and climatic projections via the Representative Concentration 
Pathways85 and Shared Socioeconomic Pathways.86 Another notable recent application was the 
use of GCAM to produce scenario analysis for the Long-Terms Strategy of the United States, 
submitted to the United Nations under the Paris Agreement by the U.S. State Department and 
Executive Office of the President.87 Numerous other research papers associated with GCAM are 
accessible via PNNL’s publications page for the model.88 

The Global Trade Analysis Project (GTAP) Model 

The GTAP-BIO model is an extension of the standard Global Trade Analysis Project 
(GTAP) model which has been developed at the GTAP center of the Department of Agricultural 
Economics at Purdue University to study the economic and environmental impacts of biofuel 
production and policy. 

78 https://github.com/JGCRI/tethys. 
79 https://github.com/JGCRI/demeter. 
80 For more information, see https://gcims.pnnl.gov/community. 
81 Plevin, R. J., et al. (2022). “Choices in land representation materially affect modeled biofuel carbon intensity 
estimates.” Journal of Cleaner Production: 131477. 
82 See https://github.com/gcamt/gcam-core/tree/GCAM-T-2020 and https://zenodo.org/record/4705472. 
83 See “GCAM-T 2022.0 Documentation” in the docket. 
84 See for example, Mignone, B. K., Huster, J. E., Torkamani, S., O’Rourke, P., & Wise, M. (2022). Changes in 
Global Land Use and CO2 Emissions from US Bioethanol Production: What Drives Differences in Estimates 
between Corn and Cellulosic Ethanol?. Climate Change Economics, 13(04), 2250008. 
85 Thomson AM, Calvin KV, Smith SJ, Kyle GP, Volke A, Patel P, et al. RCP4. 5: a pathway for stabilization of 
radiative forcing by 2100. Clim Change 2011;109:77. 
86 Calvin K, Bond-Lamberty B, Clarke L, Edmonds J, Eom J, Hartin C, et al. The SSP4: A world of deepening 
inequality. Glob Environ Change 2017;42:284–96. 
87 See https://unfccc.int/documents/308100 
88 See https://gcims.pnnl.gov/gcims-publications 
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The GTAP center is the focal point of a global network of more than 27 thousand 
researchers, scholars, academic institutions, and policy research entities that are conducting 
quantitative analysis of a wide range of policy issues related to trade, energy, agriculture, and 
climate change. The members of this network provide and share various databases, develop 
modeling ideas and codes, conduct research, and disseminate their research findings. The GTAP 
center facilitates these activities by providing various databases and modeling tools. In particular 
this center assembles databases that support modeling practices around the world for various 
modeling approaches. The standard GTAP database is centerpiece of these activities. The most 
recent versions of this database include Input-output (I-O) tables for 160 regions converting the 
whole world economic activities; bilateral trade data at global scale; production, consumption, 
and trade of energy products; data on various types of GHG and non-GHG emissions generated 
around the world; land use and land cover data; and several other items. The GTAP database is 
particularly supports CGE modeling activities. However, it has been used by many other 
modeling practices around the world. To various extents, several of the models participated in 
this modeling comparison exercise rely on the GTAP database. The latest available version of 
this standard database represents the global economy in 2017. 

In addition to providing data, the GTAP center develops standard modeling platforms as 
well. The standard GTAP model is the core of these platforms. This model has been originally 
developed in 1999 and documented in Hertel (1999).89 This model and its extensions have been 
used in many research activities and thousands of publications. Corong et al. (2017) has 
introduced the latest version of this standard model and its capabilities and extensions, with 
detailed discussion on the theory and derivation of the behavioral and equations in the model.90 

The standard GTAP is a global, comparative static, multi-commodity, and multi-regional 
Computable General Equilibrium model that traces production, consumption, and trade of all 
good and service produced across the world. This model assumes perfect competition in all 
markets with price adjustments to ensure that all markets are simultaneously in equilibrium. 
Some GTAP versions deviate from the perfect competition assumption. 

As shown in Figure 2.4-1, in each region of this model a regional household collects all 
the income in its region and spends it over three expenditure types: private household 
(representing all consumers), government, and savings, as governed by a utility function. A 
representative firm maximizes profits subject to a production function that combines primary 
factors of production including labor, land, capital, and resources and intermediate inputs to 
produce a final good or service. Firms pay wages/rental rates to the regional household in return 
for their uses of primary inputs. Firms also sell their output to other firms (as intermediate 
inputs), private households, government, and investment. Since this is a global model, firms also 
export the tradable commodities and import the intermediate inputs from other regions. These 
goods or services are assumed to be differentiated by region and thus the model is able to track 
bilateral trade flows. The model follows Armington assumptions for bilateral trade, to account 
for product heterogeneity among outputs produced in different regions. Taxes are paid to the 

89 Hertel, T.W., ed. 1997. Global Trade Analysis: Modeling and Applications. New York, 
NY: Cambridge University Press. 
90 Corong, E. L., Hertel, T. W., McDougall, R., Tsigas, M. E., & Van Der Mensbrugghe, D. (2017). The standard 
GTAP model, version 7. Journal of Global Economic Analysis, 2(1), 1-119. 
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regional household. The rest of the world receives revenues by exporting to the private 
household, firms, and government. These revenues are spent on export taxes and import tariffs, 
which eventually go to the regional household. The rest of world represents other regions of the 
model. 

As noted above, the standard GTAP model is a comparative static model. Hence, as noted 
by Corong et al. (2017) “a GTAP simulation presents not changes through time, but differences 
between possible states of the global economy – a base case and a policy case – at a fixed point 
in time, or with respect to two points in time (base period vs. a future projection period).”91 The 
version of GTAP used for this exercise is based on the 2014 database; thus, we can say that the 
biofuel simulations for this exercise with GTAP estimate changes in the 2014 economy due to a 
change in biofuel consumption. A typical comparative static simulation isolates the impacts of a 
phenomenon or changes in one or a set of variables that may affect the global economy from 
many other factors that vary over time. 

Figure 2.4-1: Standard GTAP Model Analytical Framework92

Our model comparison exercise includes the GTAP-BIO model. While this comparative 
static model is the most widely used GTAP model for biofuel analysis, we recognize there are 
other GTAP models available that could potentially be used for this purpose. For example, 
GDyn-BIO and GTAP-DEPS are recursive-dynamic versions of GTAP that have been used to 

91 Ibid. 
92 An updated version of the depiction first developed in Brockmeier M. (2011) “A graphical exposition of the 
GTAP Model”, GTAP Technical paper No. 08. 
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model U.S. corn ethanol impacts.93 ENVISAGE is another dynamic model complemented by an 
emissions and climate module that links changes in temperature to impacts on economic 
variables such as agricultural yields.94 While we did not have the ability to include more than 
one GTAP model in our current model comparison exercise, exploring and comparing the 
capabilities of other GTAP models for biofuel analysis is a potential area for future research. 
Such an exploration and comparison may consider multiple factors. For example, other GTAP 
models do not currently carry all the modifications incorporated in the GTAP-BIO model to 
show the role and importance of various factors that could affect the economic and 
environmental impacts of biofuel production and policy. Assessing induced land use changes due 
to biofuels has been the core of many of these GTAP-BIO modifications, and it has also been 
used to evaluate the consequences of climate change, water scarcity, and environmental 
policies.95 Another factor to consider are the trade-offs between using a historical comparative 
static framework like GTAP-BIO, versus using a model that projects into the future. Projecting 
changes in the global economy over time is helpful to answer certain analytical questions, and 
requires making projections on many factors with associated uncertainties. 

Over time, various modifications have been made in the standard GTAP databases to 
study the economic and environmental impacts of biofuel production and policy. The standard 
GTAP databases do not explicitly represent production, consumption, and trade of biofuels, their 
byproducts and coproducts. They also lack proper sectoral disaggregation to support biofuel 
studies. The GTAP-BIO databases have been generated to remove these barriers. These 
databases explicitly represent traditional biofuels (grain-based ethanol, ethanol produced from 
sugar crops and biodiesel produced from oilseeds) that are produced and consumed across the 
world. Some GTAP-BIO databases represent more advance biofuel technologies that produce 
road and aviation fuels from traditional feedstocks and lignocellulosic materials. These 
databases, depending on the application, provide more disaggregated crops, and further 
disaggregate some standard GTAP sectors to facilitate biofuel studies. For example, the 
substitution between biofuels and fossil fuels occurs in a newly introduced sector that blends 
fossil fuels and biofuels. 

For analyzing land use change, the GTAP-BIO databases follow the GTAP-AEZ land 
databases and divide the land rents and land areas of each country into 18 Agro-Ecological 

93 Golub, A. A., et al. (2017). Global Land Use Impacts of U.S. Ethanol: Revised Analysis Using GDyn-BIO 
Framework. Handbook of Bioenergy Economics and Policy: Volume II: Modeling Land Use and Greenhouse Gas 
Implications. M. Khanna and D. Zilberman. New York, NY, Springer New York: 183-212.; Oladosu, Gbadebo, and 
Keith Kline. “A dynamic simulation of the ILUC effects of biofuel use in the USA.” Energy policy 61 (2013): 1127-
1139. 
94 Van der Mensbrugghe, Dominique. “The environmental impact and sustainability applied general equilibrium 
(ENVISAGE) model.” The World Bank, January (2008): 334934-1193838209522. 
95 A few examples are: Taheripour F., Hertel, T. W., & Ramankutty, N. (2019). “Market-mediated responses 
confound policies to limit deforestation from oil palm expansion in Malaysia and Indonesia,” Proceedings of the 
National Academy of Sciences, 116 (38), 19193–19199; Peña-Lévano, L. M., Taheripour, F., and Tyner, W. E. 
(2019). “Climate change interactions with agriculture, forestry sequestration, and food security,” Environmental and 
Resource Economics, 74, 653–675; Yao G., Hertel T., and Taheripour F. (2018). “Economic drivers of telecoupling 
and terrestrial carbon fluxes in the global soybean complex,” Global Environmental Change, 5: 190–200; Liu J., 
Hertel T., Taheripour F., Zhu T., and Rigal C. (2014). “International trade buffers the impact of future irrigation 
shortfalls,” Global Environmental Change, Vol. 29, 22-31. 
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Zones.96 The AEZs represent 18 relativity homogeneous groups of lands based on length of 
growing days, moisture regions, and climate zones. The GTAP-BIO databases trace land cover 
items (forest, pasture and cropland), harvested areas, and crops produced at AEZ level. While the 
GTAP databases represent managed and unmanaged lands, in modeling induced land use 
changes due to biofuels only managed lands are represented in GTAP-BIO for various reasons.97 

Figure 2.4-2: Comparison of GTAP LULC v.6 and v.9 AEZs98 

The most recent version of GTAP-BIO available in time for our model comparison 
exercise uses GTAP-BIO database version 10, representing the global economy in 2014.99 The 
geographical aggregation of this this data is presented in Figure 2.4-3. Researchers at Purdue 
have the ability to project a database forward in time based on macro-economic projections in 

96 Hertel et al. (2009) described the original GTAP land use data. Baldos and Corong (2020) documented the recent 
GTAP land use databases up to 2014. Hertel, T.W., S. Rose, and R. Tol. 2009. “Land use in computable general 
equilibrium models: An overview.” In Economic Analysis of Land Use in Global Climate Change Policy. United 
Kingdom: Routledge, Routledge Explorations in Environmental Economics; Baldos U. and E. Corong (2020) 
Development of GTAP 10 Land Use and Land Cover Data Base for years 2004, 2007, 2011, 2014. GTAP Research 
Memorandum No. 36. 
97 Hertel, T.W., Golub, A.A., Jones, A.D., O'Hare, M., Plevin, R.J., Kammen, D.M., 2010. Effects of US maize 
ethanol on global land use and greenhouse gas emissions: estimating market-mediated responses. BioScience 60, 
223-231. See the supporting information which says on page 27, “The current version of GTAP does not estimate 
conversions from unmanaged land to cropland.” Also, footnote 6: “Forest land area used in this work is accessible 
forest land area and not managed forests. The forest accessibility is function of distance to infrastructure. Accessible 
forests area includes managed forests plus that part of unmanaged forests that is easily accessible.” 
98 Uris, B. L. (2017) Development of GTAP 9 Land Use and Land Cover Data Base for years 2004, 2007 and 2011. 
GTAP Research Memorandum No. 30 
99 Aguiar, A., Chepeliev, M., Corong, E., McDougall, R., & van der Mensbrugghe, D. (2019). The GTAP Data 
Base: Version 10. Journal of Global Economic Analysis, 4(1), 1-27. Retrieved from 
https://www.jgea.org/ojs/index.php/jgea/article/view/77 
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order to simulate future time periods.100 EPA and Purdue explored the possibility of creating a 
version of GTAP-BIO with a projected 2030 database to align better with the scenarios modeled 
with the dynamic models in our model comparison. Unfortunately, we were unable to complete 
this work in time for the model comparison exercise. 

Figure 2.4-3: Economic regions represented in GTAP 

GTAP-BIO has been updated multiple times to add features that are relevant for biofuel 
GHG modeling. Tyner et al. (2010) included marginal lands and productivity estimates for 
potential new cropland based on a biophysical model.101 Taheripour et al. (2012) used a 
biophysical model (TEM) and estimated a set of extensification parameters which represent 
productivity of new cropland versus the existing land by AEZ region.102 Taheripour and Tyner 
(2013) used a tuning process to differentiate land transformation elasticities by region based on 
FAO data.103 Taheripour and Tyner (2013) modified the land supply tree putting cropland 
pasture and dedicated energy crops (e.g., switchgrass) in one nest and all other crops in another 
nest, “to make greater use of cropland pasture (a representative for marginal land) to produce 
dedicated energy crops.”104 Taheripour et al. (2016) altered the land use module of GTAP-BIO 

100 Yao G., Hertel T., and Taheripour F. (2018). “Economic drivers of telecoupling and terrestrial carbon fluxes in 
the global soybean complex,” Global Environmental Change, 5: 190–200 
101 Tyner, W. E., Taheripour, F., Zhuang, Q., Birur, D., & Baldos, U. (2010). Land use changes and consequent CO2 
emissions due to US corn ethanol production: A comprehensive analysis. Department of Agricultural Economics, 
Purdue University, 1-90. 
102 Taheripour, F., et al. (2012). “Biofuels, cropland expansion, and the extensive margin.” Energy, Sustainability 
and Society 2(1): 25. 
103 Taheripour, F. and W. E. Tyner (2013). “Biofuels and land use change: Applying recent evidence to model 
estimates.” Applied Sciences 3(1): 14-38. 
104 Taheripour, F. and W. E. Tyner (2013). “Induced Land Use Emissions due to First and Second Generation 
Biofuels and Uncertainty in Land Use Emission Factors.” Economics Research International 2013: 12. 

27 



  
 

 
 

 

  
     

  
    

  
   

 
       

   
  

 
  

  
  

 

 
 

    
   

   
  

 
 

     
    
  

 
  

  

  
   

  
   

 
              

     
                

        
                  

  
                 

         
               

              

to include cropland intensification due to multiple cropping or returning idled cropland 
production, defined a new set of regional intensification parameters and determined, and defined 
regional yield responses to price based on analysis of regional changes in crop yields.105 

Taheripour et al. (2017) brought all of these modifications into one version of GTAP-BIO using 
the GTAP database representing 2011.106 The version of GTAP-BIO used in this exercise 
includes the above developments and adds cropland pasture as a land category in all regions 
using the FAO land use database, whereas the previous version included cropland pasture in only 
the United States, Brazil and Canada. 

GTAP estimates areas and types of land use change by region in response to a biofuel 
shock. Given that this model does not endogenously estimate land use change GHG emissions, 
land use change areas are translated to GHG emissions using either the AEZ-EF model107 or the 
CCLUB module of GREET, which produce significantly different estimates.108 These tools 
make assumptions about how land use changes will occur in the future. To calculate a land use 
change CI metric, the land use change emissions are annualized (e.g., over 20-30 years, 
depending on the policy context) and divided by the energy content of the simulated biofuel 
shock. For this model comparison exercise, land use change areas estimated with GTAP are 
converted to land use change GHG emissions with AEZ-EF, version 52, and annualized over 30 
years. 

In general, the GTAP-based models are able to evaluate changes in GHG emission due to 
changes in economic activities. While the GTAP-BIO model has been used mainly to assess 
induced land use change emissions, this model can also estimate changes in GHG and non-GHG 
emissions due to changes in economic activities. For this model comparison exercise, we are 
interested in broadly evaluating the capabilities of each model. Thus, we also consider GTAP 
estimates for all global economic sectors such as energy, livestock and forestry. These estimates 
include changes in CO2 and non-CO2 emissions due to biofuel induced changes.109 While, this 
report provides these results, the results could be further studied for potential improvements in 
model parameters that govern changes in these emissions. 

GTAP-BIO is used widely for biofuel land use change analysis. As discussed above, the 
GREET model incorporates land use change estimates from this model through the CCLUB 
module. The GTAP-BIO results are used to estimate induced land use change GHG emissions 
for the California, Oregon, and Washington low carbon fuel standard programs. GTAP-BIO is 
also one of two models, along with GLOBIOM, used to estimate induced land use change 
emissions for the International Civil Aviation Organization (ICAO) Carbon Offsetting and 
Reduction Scheme for International Aviation (CORSIA). Furthermore, GTAP-BIO has been 

105 Taheripour, F., et al. (2016). An Exploration of Agricultural Land Use Change at Intensive and Extensive 
Margins. Bioenergy and Land Use Change: 19-37. 
106 Taheripour, F., et al. (2017). “The impact of considering land intensification and updated data on biofuels land 
use change and emissions estimates.” Biotechnology for Biofuels 10(1): 191. 
107 Plevin, R., Gibbs, H., Duffy, J., Yui, S and Yeh, S. (2014). Agro-ecological Zone Emission Factor (AEZ-EF) 
Model (v52). 
108 Chen, R., et al. (2018). "Life cycle energy and greenhouse gas emission effects of biodiesel in the United States 
with induced land use change impacts." Bioresource Technology 251: 249-258. Figure 4. 
109 Chepeliev, M. (2020). Development of the Non-CO2 GHG Emissions Database for the GTAP Data Base Version 
10A (No. 5993). Center for Global Trade Analysis, Department of Agricultural Economics, Purdue University 
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2.5 

used to estimate biofuel induced land use change emissions for numerous journal articles (see for 
example the articles cited above). 

The Applied Dynamic Analysis of the Global Economy (ADAGE) 
Model 

The Applied Dynamic Analysis of the Global Economy (ADAGE) model is a multi-
region, multi-sector computable general equilibrium (CGE) model developed and maintained by 
RTI International.110 The original ADAGE model was a forward-looking model.111 It was 
originally developed to examine impacts of climate change mitigation policies and was used, for 
example, to analyze economy-wide impacts of various legislative proposals, including the 
American Clean Energy and Security Act of 2009. More recently, the ADAGE model has been 
developed to have additional sectoral detail, particularly in agriculture, bioenergy, and 
transportation.112 This version of the ADAGE model (hereinafter referred to as “ADAGE” or 
“the ADAGE model”) is global, rather than national, and is recursive-dynamic, which means that 
decisions about production, consumption, savings, and investment are based on previous and 
current economic conditions. 

ADAGE represents the entire economy, including private and public consumption, 
production, trade, and investment, and follows the classical Arrow-Debreu general equilibrium 
framework.113 The model uses nested constant elasticity of substitution (CES) production 
functions. As illustrated in Figure 2.5-1, ADAGE includes representative households and firms, 
and economic flows among households, firms, and government are considered. Bilateral trade is 
represented using an Armington aggregation approach.114 Dynamics in ADAGE are represented 
by 1) growth in the available effective labor supply from population growth and changes in labor 
productivity; 2) capital accumulation through savings and investment; 3) changes in stocks of 
natural resources; and 4) technological change from improvements in manufacturing, energy 
efficiency and land productivity, and advanced technologies that become cost competitive over 
time. 

110 The ADAGE model is available at https://github.com/RTIInternational/ADAGE. 
111 Ross, M. 2009. Documentation of the Applied Dynamic Analysis of the Global Economy (ADAGE) Model. 
Working paper 09_01. Research Triangle Park, NC: RTI International. 
112 Cai Y., Beach R., Woollacott J., Daenzer K., 2023. Documentation of the Applied Dynamic Analysis of the 
Global Economy (ADAGE) model. Technical Report. Available at https://github.com/RTIInternational/ADAGE. 
113 Arrow, K.J., and G. Debreu. 1954. Existence of an equilibrium for a competitive economy. Econometrica 22:265-
290. 
114 Armington, P. S. (1969). A Theory of Demand for Products Distinguished by Place of Production. Staff Papers -
International Monetary Fund, 16(1), 159–178. 
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Figure 2.5-1: Representation of Economic Flows in the ADAGE model115 

ADAGE includes additional detail for the energy, food, agriculture, and transportation 
sectors. It runs in 5-year intervals from 2010 through 2050, and includes 8 global regions 
(Africa, Brazil, China, EU 27, United States, Rest of Asia, Rest of South America, and Rest of 
World; Figure 2.5-2). ADAGE is built off the GTAP v7.1 database which represents the global 
economy in 2004,116 with additional data from other sources such as the International Energy 
Agency, U.S. Energy Information Administration, and United Nations Food and Agriculture 
Organization. These additional data help to extend the global economy from 2004 to 2010 
through balanced growth and add more sectoral details and physical accounts. ADAGE tracks 
inputs and outputs in monetary units, and also tracks commodities and resources in physical units 
(such as energy units of fuel consumption, area of land, and mass of emissions). 

115 Cai Y., Beach R., Woollacott J., Daenzer K., 2023. Documentation of the Applied Dynamic Analysis of the 
Global Economy (ADAGE) model. Technical Report. 
116 Narayanan, G. B., and T. L. Walmsley (Eds.). 2008. Global Trade, Assistance, and Production: The GTAP 7 
Data Base. West Lafayette, IN: Center for Global Trade Analysis, Purdue University. 
http://www.gtap.agecon.purdue.edu/databases/v7/v7_doco.asp. 
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Figure 2.5-2: ADAGE Regional Mapping 

ADAGE models the markets for several agricultural commodities: wheat, corn, soybean, 
sugarcane, sugar beet, rest of cereal grains, rest of oilseeds, and rest of crops, in addition to one 
livestock category and one forestry category. The agricultural sector in the underlying GTAP 
v7.1 database is more aggregated, so creating these commodities in ADAGE required 
disaggregation using information on trade shares, consumption shares, cost shares, and own use 
shares. 117 This disaggregation was done with software called SplitCom118 and data from the 
United Nations Food and Agricultural Organization FAOSTAT database and the United Nations 
Comtrade Database.119,120 The “cereal grains” sector in GTAP v7.1 was split into corn and rest of 
cereal grains, the oil seeds sector was split into soybean and rest of oilseeds, and the combined 
sugarcane and sugar beet sector was split into sugarcane and sugar beet. 

Agricultural sector details in ADAGE enable it to model several kinds of biofuels. 
ADAGE includes 8 types of first-generation biofuels (corn ethanol, wheat ethanol, sugarcane 
ethanol, sugar beet ethanol, soybean oil biodiesel, rape-mustard biodiesel, palm kernel biodiesel, 
and corn oil biodiesel) and 5 types of advanced biofuels (ethanol from switchgrass, miscanthus, 
agricultural residue, forest residue, and forest pulpwood). These biofuels are not included in the 
GTAP 7.1 database and were split from GTAP v7.1 sectors using the SplitCom software and 
secondary data from USDA’s Economic Research Service, DOE’s Energy Information 

117 Beach, R.H., D.K. Birur, L.M. Davis, and M.T. Ross. 2011. A dynamic general equilibrium analysis of U.S. 
biofuels production. AAEA & NAREA Joint Annual Meeting, Pittsburgh, PA. 
https://ageconsearch.umn.edu/bitstream/103965/2/ADAGE-Biofuels_AAEA_Conference_Paper.pdf. 
118 Horridge, M., J. Madden, and G. Wittwer. 2005. The impact of the 2002–2003 drought on Australia. Journal of 
Policy Modeling 27(3):285-308. 
119 Food and Agriculture Organization of the United Nations. 2012. FAOSTAT Database. Rome, Italy: FAO. 
http://www.fao.org/faostat/en/#data. 
120 United Nations. 2012. UN Comtrade Database. http://comtrade.un.org. 
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Administration, and the United Nations Comtrade database.121,122,123 Corn ethanol and wheat 
ethanol were split from the “food products sector” in GTAP v7.1, which receives inputs from 
corn and wheat. Sugarcane ethanol and sugar beet ethanol were split from the chemicals sector. 
Biodiesel from soybean, rapeseed, and palm oil were split from the vegetable oils and fats sector. 
Distillers grains with solubles (DGS) and corn oil biodiesel are coproducts of corn ethanol 
production. An oil meal coproduct was split from the vegetable oil sector in GTAP v7.1. Because 
ADAGE does not explicitly represent rapeseed and palm oil production, the input shares of “rest 
of oilseeds” is based on region-specific palm oil and rapeseed biodiesel yields (gallon of 
biodiesel per ton of feedstock). Advanced biofuels were not included in the 2010 base year in 
ADAGE but are allowed to enter the market in future years. 

The energy sectors of the ADAGE model include coal, natural gas, crude oil, and refined 
oil, and several categories of electricity generation technologies (conventional coal, conventional 
natural gas, conventional oil, combined-cycle natural gas, nuclear, hydropower, geothermal, 
wind, solar, and biomass). The supply of fossil fuels is limited by the availability of natural 
resources, which is represented as a fixed factor in the model. Crude oil is used as an input for 
refined oil and enters the production function in a fixed proportion. Electricity generation 
technologies are combined into a single electricity output. 

The transportation sector in ADAGE has been developed to include light duty vehicles, 
freight trucks, buses, marine, aviation, freight rail and passenger rail. Biofuels can be consumed 
in on-road transportation (light duty vehicles, buses, and trucks). Alternative fuel options 
(hybrid, battery electric, fuel cell, and natural gas) are available for on-road vehicles. The GTAP 
v7.1 database includes three types of transportation (air, water, and rest of transportation) and 
was disaggregated using data from several sources.124 

ADAGE includes six land types (cropland, pasture, managed forest, natural forest, 
natural grassland, and other land125). Land use change is represented by the combination of a 
given land type with materials, capital, and labor to produce a new land type. The amount of 
conversion in a period is limited by a fixed factor that is substitutable with other inputs. Each 
land type has its own endowment, land rent, and usage. The conversion cost between land types 
is equal to the differences in land rents, involving input cost from the labor, capital, and materials 
inputs for conversion activity. There are also constraints on the types of land that can be 
converted to other types. For example, only pasture and managed forest can be converted directly 
to cropland, but cropland can convert to any land type.126 A fixed factor elasticity is defined for 

121 USDA, Economic Research Service (ERS). 2012. U.S. Bioenergy statistics. Washington, DC: U.S. Department 
of Agriculture. https://www.ers.usda.gov/data-products/us-bioenergy-statistics. 
122 EIA. 2012. Petroleum & other liquids. Washington, DC: U.S. Department of Energy. 
https://www.eia.gov/dnav/pet/pet_move_impcus_a2_nus_epooxe_im0_mbbl_a.htm. 
123 United Nations. 2012. UN Comtrade Database. http://comtrade.un.org. 
124 Data sources include GCAM 4.2, the Bureau of Economic Analysis, the Bureau of Transportation Statistics, the 
International Energy Agency, and the Energy Information Administration. For more details, see Cai Y., Beach R., 
Woollacott J., Daenzer K., 2023. Documentation of the Applied Dynamic Analysis of the Global Economy (ADAGE) 
model. Technical Report. 
125 “Other land” includes bare ground, wetlands, mangroves, salt marsh, glaciers, and lakes, and is assumed to be 
constant over time. 
126 Unmanaged forest can only be converted to managed forest, and grassland can only be converted to pasture. 
Through these conversions, unmanaged forest and grassland could be converted to cropland over two time steps. 
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each starting land type/ending land type pair. Elasticities are generally the same in every region. 
However, the elasticities governing the conversion of natural forest to managed forest and 
grassland to pasture vary by region. ADAGE models land in physical as well as monetary 
quantities. Emissions from land use change are based on the differences in carbon stocks 
(vegetative and soil carbon) between the land types, and emission factors (one for vegetative 
carbon, and one for soil carbon) that represent the fraction of the change in carbon stock that 
would occur over 20 years after land conversion. Land use change emissions and sequestration 
are all reported in the model year in which the land use change occurs. Vegetative and soil 
carbon stocks are based on data from GCAM 3.2, which were aggregated to ADAGE regions 
using weighted land area. 

ADAGE includes six types of greenhouse gases: carbon dioxide (CO2), methane (CH4), 
nitrous oxide (N2O), perfluorocarbons (PFCs), hydrofluorocarbons (HFCs), and sulfur 
hexafluoride (SF6). CO2 emissions from fossil fuel combustion are based on emissions factors 
(kgCO2/MMBTU) for coal, gas, and oil. The emission factors are differentiated by region and 
based on data from EIA’s International Energy Statistics. CO2 emission factors from sources 
other than fossil fuel combustion and land use change are based on data from the Emissions 
Database for Global Atmospheric Research (EDGAR) version 4.2.127 Non-CO2 emission factors 
are based on data from EPA.128 

CGE models often represent individual economic sectors at a higher level of commodity 
and technology aggregation than some PE models of those same economic sectors. However, 
because CGE models capture the entire economy, they can be useful for determining impacts of 
environmental policies across sectors and on GDP. In one study, the ADAGE model was used to 
analyze projected impacts of the RFS on land use, crop production, crop prices, fossil energy 
use, GHG emissions, and GDP.129 ADAGE has also been used to study the impact of oil prices 
on biofuel expansion.130 In model comparison studies, ADAGE was used to analyze the GHG 
abatement potential in Latin America,131 and the impacts of climate policy and agriculture, 
forestry, and land use emissions.132 

127 Joint Research Centre at European Commission. 2013. Emission Database for Global Atmospheric Research. 
http://edgar.jrc.ec.europa.eu/overview.php?v=42FT2010. 
128 U.S. Environmental Protection Agency (EPA). 2012. Global Non-CO2 GHG Emissions: 1990-2030. Washington, 
DC: EPA. https://www.epa.gov/global-mitigation-non-co2-greenhouse-gases/global-non-co2-ghg-emissions-1990-
2030. 
129 Cai, Y., D.K. Birur, R.H. Beach, and L.M. Davis. (2013, August). Tradeoff of the U.S. Renewable Fuel Standard, 
a General Equilibrium Analysis. Presented at 2013 AAEA & CAES Joint Annual Meeting, Washington, D.C. 
130 Cai, Y., R.H. Beach, and Y. Zhang. (2014, March). Exploring the Implications of Oil Prices for Global Biofuels, 
Food Security, and GHG Mitigation. Presented at 2014 AAEA Annual Meeting, Minneapolis, MN. 
131 Clarke L., McFarland J., Octaviano C., van Ruijven B., Beach R., Daenzer K., Herreras Martínez S., Lucena 
A.F.P., Kitous A., Labriet M., Loboguerrero Rodriguez A.M., Mundra A., van der Zwaan B., 2016. Long-term 
abatement potential and current policy trajectories in Latin American countries. Energy Econ. 56, 513-525. 
http://dx.doi.org/10.1016/j.eneco.2016.01.011. 
132 Calvin K.V., Beach R., Gurgel A., Labriet M., Loboguerrero Rodriguez A.M., 2016. Agriculture, forestry, and 
other land-use emissions in Latin America. Energy Econ. 56, 615-624. 
http://dx.doi.org/10.1016/j.eneco.2015.03.020. 
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3 Comparison of Model Characteristics, Input Parameters, and Input Data 

In this section we compare the characteristics of the five models described above in 
Section 2. We compare the models across several characteristics that are important for biofuel 
analysis. In later sections, we discuss how these model characteristics impact model results. 

3.1 Model Characteristics 

Table 3.1-1 summarizes some of the key characteristics of the five models featured in 
Section 2. Although there are many ways to compare these models, we chose six key 
characteristics based on their relevance to the definition of lifecycle greenhouse gas emissions in 
Section 211(o)(1)(H) of the Clean Air Act.133 Specifically, we consider model sectoral coverage, 
temporal resolution, regional coverage, GHG emissions coverage, land representation, and trade 
dynamics. Differences among modeling frameworks along these coverage, resolution, and 
dynamics characteristics may lead to significant differences in modeled perspectives on GHG 
emissions outcomes. These six characteristics therefore provide a good starting point for 
understanding the primary differences across these frameworks. We start our discussion based on 
these six characteristics before touching on other key aspects of these models for biofuel GHG 
analysis. 

While we are not ruling out consideration or future use of other models, based on the 
biofuel GHG modeling workshop and our review of the literature, we believe the models listed in 
the table are the most likely to meet our needs for evaluating lifecycle GHG emissions. In 
addition, the models selected provide a broad representation of the types of models that can be 
used for lifecycle analysis. 

133 Other important considerations are not included in this table, such as open access to the models. 
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Table 3.1-1 Comparison of Key Characteristics Across Models 
Characteristic ADAGE GCAM GLOBIOM GREET GTAP 
Type of Model Computable 

general 
equilibrium 
(CGE); 
consequential 
LCA 

Integrated 
assessment 
model (IAM); 
consequential 
LCA 

Partial 
equilibrium 
(PE); 
consequential 
LCA 

Supply chain 
LCA 

Computable 
general 
equilibrium 
(CGE); 
consequential 
LCA 

Sectoral Economy-wide Energy Agriculture, Fuel supply Economy-wide 
Coverage with 36 sectors (conventional 

and renewable), 
industry, 
buildings, 
transportation, 
agriculture, 
forestry, water 

forestry, and 
bioenergy 

chains 
including 
energy 
resource and 
material inputs 

aggregated into 
65 sectors 

Temporal Recursive Recursive Recursive Static (users Comparative 
Representation dynamic (5-

year time 
steps) 

dynamic (5-year 
time steps) 

dynamic (10-
year time steps) 

can select a 
target year 
from 1990-
2050) 

static 

Regional 8 economic 32 economic 37 economic Customizable 19 economic 
Coverage and spatial 

regions 
regions; 384 land 
regions (water 
basins, 
intersected with 
economic 
regions) 

regions; 10,000 
spatial units 
(grid cell) 

(typically U.S. 
average) 

regions; 18 
agro-ecological 
zones 

GHG Emissions Economy-wide Global GHGs Crop Direct supply- Economy-wide 
Coverage GHGs 

including land 
use change 

including land 
use change 

production, 
livestock, and 
land use change 

chain 
emissions + 
indirect land 
use change 
from CCLUB 
module 

GHGs, with 
land use change 
GHGs 
calculated with 
the AEZ-EF 
model 

Land 
Representation 
(Arable land 
categories 
considered in 
biofuel land use 
change analysis) 

Cropland, 
pasture, 
commercial 
forest, non-
commercial 
forest, natural 
grassland, 
other land 

Cropland, 
commercial 
pasture and 
forest, non-
commercial 
pasture and 
forest, shrubland, 
grassland, 
“protected” non-
commercial land 

Cropland, other 
agricultural 
land, grassland, 
commercial and 
non-commercial 
forest, 
wetlands, other 
natural land 

Exogenous 
(Land use 
change 
estimates from 
GTAP-BIO 
and CCLUB) 

Cropland 
(including 
cropland-
pasture and 
unused 
cropland), 
livestock 
pasture, 
“accessible” 
forestry land 

As observed above, modeling inherently involves trade-offs. For example, there may be 
trade-offs between scope and detail, or between capabilities to understand individual supply 
chains versus global impacts. Among the four model types considered in this exercise, the supply 
chain LCA models, like GREET, have the most detailed technological representations but the 
most limited scope. For example, the GREET model includes detailed representations of 
numerous biofuel and energy production processes but does not include price-induced 
interactions between supply chains or economic sectors or any other features which seek to 
balance economic equilibria within or across sectors. PE models used for biofuel analysis tend to 
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have a high level of detail in the agricultural sector, but limited interactions with other sectors. 
For example, GLOBIOM has a detailed representation of crop production, livestock, and land 
use, but does not include economic interactions between the agricultural and energy sectors (e.g., 
fuel prices are exogenous). CGE models are the broadest in economic scope, but they often 
represent the world using a smaller number of physical regions and fewer specific technological 
options within a given economic sector. IAMs focus on representing physical processes, but 
often lack certain sectoral details relative to PE models, and treat more economic factors (e.g., 
global GDP) as exogenous relative to CGE models. When considering tradeoffs between these 
methodological options, one must consider the goals of the analysis and whether cross-sectoral 
impacts are potentially influential on the overall results. In instances where such impacts are 
potentially influential, broader sectoral coverage is likely to be more critical. In instances where 
such impacts are limited, or where the goal of the analysis is to understand GHG emissions from 
a particular supply chain or sector, the narrower scope of a supply chain LCA or PE model may 
be an acceptable tradeoff. Model comparison exercises can assist with these types of 
assessments. We discuss below the extent to which cross-sectoral impacts appear relevant to 
biofuel LCA modeling. 

3.1.1 Sectoral Coverage 

The modeling frameworks differ substantially in the scope of economic interactions that 
they represent. Capturing a wide range of economic interactions is important for understanding 
the overall GHG impacts, including indirect impacts, of crop-based biofuel production. Based on 
economic theory, we expect increased consumption of crop-based biofuels to have complex 
ripple effects through the entire world economy. For example, as the demand for feedstocks 
increase, we expect the price of these commodities to increase, with consequences for 
agricultural markets not only in the U.S., but around the world. These interactions are 
complicated by the fact that the major crop-based biofuel feedstocks have coproducts (e.g., 
distiller grains, soybean meal) that are used as livestock feed. Given that producing biofuels 
requires material (e.g., fertilizer) and energy (e.g., natural gas), increased biofuel production may 
affect these input commodity markets as well. When biofuels displace gasoline or diesel in the 
U.S., this change may affect consumer fuel prices and crude oil prices, which may in turn affect 
other sectors of the economy. 

Supply chain LCA models such as GREET do not include most of these economic 
interactions. However, GREET includes agricultural sector interactions to a limited extent 
through the exogenous addition of land use change GHG estimates. GLOBIOM models 
economic interactions within and between the agricultural (including crops and livestock) and 
forestry sectors. GLOBIOM also includes a bioenergy sector with limited economic interactions 
other than through its consumption of feedstocks from the agricultural and forestry sectors. 
GCAM models economic interactions within and among the energy, agriculture, forestry, and 
water systems. The energy system in GCAM is highly developed, including energy production 
from a broad range of technologies and resources, and energy consumption in the industrial, 
commercial, residential, transportation, agriculture, and forestry sectors. As CGE models, GTAP 
and ADAGE model interactions across the entire economy. Thus, CGE models include economic 
interactions that the other modeling frameworks take as exogenous or do not include. As noted 
above, however, this creates computational tradeoffs which often require CGE models to 
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represent sectoral dynamics at a more highly aggregated level than other model types with 
narrower scope. 

The three models which represent energy market interactions (ADAGE, GCAM, and 
GTAP) also differ in which energy commodities are represented and how demand for energy 
commodities is linked to other model components. ADAGE represents production and bilateral 
trade of crude oil, refined oil134, natural gas, coal, electricity, biodiesel (soy, palm kernel, rape-
mustard, corn oil), and ethanol (corn, wheat, sugarcane, sugar beet). ADAGE dynamically 
represents the energy inputs required for extracting and refining petroleum and the inputs 
required for production of biofuels. GCAM represents crude oil, refined oil, natural gas, coal, 
electricity, biodiesel (soy, palm kernel, rapeseed, other oilseed-oil), and ethanol (corn, sugar 
crops, energy grasses, crop residues). GCAM dynamically represents both the energy inputs 
required for extracting and refining petroleum and the inputs required for growing and 
transporting crops and producing biofuels.135 GTAP represents coal, crude oil, refined 
petroleum, electricity, natural gas, corn ethanol, sugarcane ethanol, grain ethanol, soybean oil 
biodiesel, rapeseed oil biodiesel, palm oil biodiesel, and other biodiesel. GTAP represents 
production, consumption, and bilateral trade in these commodities. 

3.1.2 Temporal Representation 

Temporal representation, or the treatment of time dynamics, is another important 
characteristic that differentiates the modeling frameworks. The ability to endogenously represent 
temporal dynamics is an important model feature given that biofuel land use change emissions 
occur over time (e.g., soil carbon levels change over multiple decades following land conversion) 
and biofuel-induced effects are dependent on factors that change over time, such as crop yields 
and overall demands of the population on land to produce food, feed, and fiber. GREET is 
designed to simulate supply chains in a given year, and includes the flexibility for users to 
choose background data (e.g., grid electricity mix) for future years extending out to 2050.136 

GTAP is a comparative static model, meaning it simulates changes in the 2014 economy due to a 
change in biofuel production or consumption.137 GLOBIOM, GCAM and ADAGE are recursive 
dynamic models in which certain production, consumption, and investment decisions are made 
on the basis of market conditions in each period with dependence on previous model periods 
through capital and/or resource stocks. Conditions from previous periods are carried forward to 
influence the next modeled period. This differentiates dynamic recursive frameworks 
computationally from comparative static frameworks. 

ADAGE and GCAM use 5-year time steps, whereas GLOBIOM uses 10-year time steps. 
In ADAGE and GCAM, the time step represents a point in time (e.g., the 2020 time step 
represents the estimated state of the world in the year 2020). In GLOBIOM, the time step 

134 In these models, refined oil is an aggregation of all refined petroleum products, including gasoline and diesel. 
135 Sampedro, J., Kyle, P., Ramig, C. W., Tanner, D., Huster, J. E., & Wise, M. A. (2021). Dynamic linking of 
upstream energy and freight demands for bio and fossil energy pathways in the Global Change Analysis Model. 
Applied Energy, 302, 117580. https://doi.org/10.1016/j.apenergy.2021.117580 
136 However, as discussed above, if provided with sufficient data, GREET can estimate supply chain emissions for 
different time periods 
137 GTAP can model different time periods if the GTAP database is first manually projected forward (or backward) 
based on assumptions. Due to time constraints, we were unable to perform such projections for this exercise. 
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represents a long-term trend of changes over the applicable 10-year period (e.g., the 2020 time 
step is a representative average of changes from 2011 to 2020). 

3.1.3 Regional Coverage 

Thorough understanding of the impacts of a change in biofuel consumption through LCA 
requires consideration of significant indirect emissions. Many studies have shown that biofuel 
consumption in the U.S. can have significant impacts in other regions of the world.138 

Consequently, models need to represent all relevant regions to consider the full indirect impacts 
of a change in biofuel consumption. Furthermore, regional representation is important due to 
geographic variations related to terrestrial carbon stocks, agricultural yields, energy resources 
and other factors. PE, CGE and IAM models often distinguish between economic regions and 
biophysical regions. These models use solution algorithms to find market clearing conditions in, 
and trade between, each of the economic regions. Biophysical regions are often defined based on 
physical geography and geology to allocate economic activities and biophysical processes to 
physical locations. GTAP models 19 economic regions and 18 non-contiguous AEZs (see 
Figures 2.4-2 and 2.4-3). GLOBIOM models 37 economic regions and uses a spatially explicit 
grid-cell approach to represent 10,000 spatial units worldwide. GCAM models 32 economic 
regions and 235 global water basins—the intersection of the economic regions and water basins 
produces 384 spatial subregions.139 ADAGE models 8 economic and geographic regions. In 
contrast, GREET is not a geographic or regional model, but it can be customized to represent 
biofuel production conditions for particular regions or supply chains. Data for GREET is 
primarily representative of the USA. GREET also has modules that are designed to estimate soil 
carbon and land use change emissions at a regional level. The FD-CIC module allows users to 
estimate feedstock production emissions at county level, and the CCLUB module estimates 
indirect land use change emissions based on the geographic regions represented by GTAP. 

For this exercise, based on a template we provided to the modelers, ADAGE, GCAM, 
and GLOBIOM reported results from eight mutually exclusive global regions: Africa, Brazil, 
China, EU, USA, Rest of Asia, Rest of Latin America, and Rest of World. GTAP reported results 
from 19 global regions. In this document, we generally present results from the USA region of 
each model and an aggregation of the non-USA regions of each model. 

3.1.4 GHG Emissions Coverage 

There are notable differences in coverage of GHG emissions sources across the models. 
These differences in which GHGs are included in each model lead to differences among biofuel 

138 See for example, ICAO (2021). CORSIA Eligible Fuels -- Lifecycle Assessment Methodology. CORSIA 
Supporting Document. Version 3: 155; Plevin, R. J., J. Jones, P. Kyle, A. W. Levy, M. J. Shell and D. J. Tanner 
(2022). "Choices in land representation materially affect modeled biofuel carbon intensity estimates." Journal of 
Cleaner Production: 131477; Taheripour, F., X. Zhao and W. E. Tyner (2017). "The impact of considering land 
intensification and updated data on biofuels land use change and emissions estimates." Biotechnology for Biofuels 
10(1): 191. 
139 Although we did not use it for this exercise, a spatial downscaling model called Demeter is able to present 
GCAM land use results at higher spatial resolution (0.05° × 0.05°), but this tool is not used for this model 
comparison. Chen, M., Vernon, C.R., Graham, N.T. et al. Global land use for 2015–2100 at 0.05° resolution under 
diverse socioeconomic and climate scenarios. Sci Data 7, 320 (2020). https://doi.org/10.1038/s41597-020-00669-x. 
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GHG emissions estimates produced from these models. As mentioned previously, GREET 
estimates direct GHG emissions from a biofuel production supply chain and generally does not 
include indirect market-mediated emissions from other sources and sectors. The exception is 
indirect land use change emissions, which can be added exogenously to GREET results through 
the CCLUB module. GLOBIOM endogenously calculates GHG emissions from agriculture, 
including crop and livestock production, forestry, and land use change. GTAP reports three 
overall categories of GHG emissions which collectively provide an estimate of global GHG 
impacts: 1) fossil fuel combustion CO2 emissions, 2) non-CO2 emissions including changes in 
these emissions for energy and energy activities,140 and 3) land use change emissions.141 

ADAGE endogenously calculates GHG emissions from the entire economy, including land use 
change. GCAM endogenously calculates all global GHG emissions sources, including those 
from the energy, agriculture, forestry and water systems, including from land use changes. Of the 
five highlighted models, ADAGE, GCAM, and GTAP are the only models that capture GHG 
emissions from market-mediated changes within the energy system. 

It is important to note that although all five models seem to overlap in their coverage of 
GHG emissions, they estimate GHG impacts using different methods. For example, GREET and 
GLOBIOM both estimate GHG emissions from crop production, but they do so in fundamentally 
different ways. GREET estimates the GHG emissions associated with producing the crops that 
are directly used in the biofuel supply chain under evaluation. In contrast, GLOBIOM estimates 
the GHG emissions associated with the market-mediated marginal changes in crop production 
stemming from a biofuel shock (i.e., the difference in crop production emissions from a scenario 
with a given amount of biofuel relative to a scenario absent that biofuel). ADAGE, GCAM and 
GTAP represent a further departure from the GREET approach as they include market-mediated 
GHG impacts from yet more economic sectors. A notable example is the inclusion of GHG 
emissions from transportation fuel market effects in ADAGE, GCAM and GTAP. When these 
models are shocked to consume more biofuels in a particular region, they estimate the effects of 
the shock on transportation fuel prices and consumption, both in the region where the shock 
occurs and all other global regions. Instead of assuming that biofuels displace gasoline or diesel 
on an energy-equivalent basis, these models estimate the global market-mediated changes in 
gasoline and diesel consumption associated with the biofuel shock and report the resulting GHG 
emissions changes. 

3.1.5 Land Representation 

Categorization or binning of land into types is an important, but often overlooked, 
consideration for land use change modeling. The ways in which land is categorized and the 
assumptions regarding how much of it is available or unavailable for commercial use vary 
widely across modeling frameworks. The GREET model does not explicitly represent land. But 
it is able to add induced land use change emissions through the CCLUB module, which uses 
GTAP. The other four models estimate interactions between cropland, pasture, forestry, and, in 
some of these models, other land types as well. For example, GLOBIOM, ADAGE and GCAM 

140 The non-CO2 emissions category includes “other CO2”, i.e., CO2 emissions from activities other than fossil fuel 
combustion, see Chepeliev (2020). These include CH4, N2O, and fluorinated gases (CF4, HFC134a, HFC23, SF6). 
141 Land use change GHG emissions are calculated based on land category area changes from GTAP and emissions 
factors from the AEZ-EF model. 
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also model the expansion of commercial cropland, pasture and forestry activities into grassland 
and forests that are not otherwise used for commercial production. By default, GLOBIOM and 
GCAM both place various exogenous limits on conversion of certain lands, to broadly represent 
land protection policies and regimes (e.g., protection of ecologically sensitive lands), though 
these assumptions may be modified. In contrast, as discussed in Section 2.4, while the GTAP 
databases represent managed and unmanaged lands, the GTAP-BIO model only allows managed 
lands to be used for productive uses, excluding the possibility for “unmanaged” land, such as 
rainforests or native grasslands, to be brought into agricultural or silvicultural production. As 
shown in Figure 5.2-1, this assumption applies to a relatively large share of arable land and 
means that GTAP employs a much different representation of commercially available land than 
the other models. Additionally, the share of non-commercial land assumed to be protected or 
unavailable for commercial use is also an important assumption across models. For example, to 
the extent modeling assumes that policies will be implemented and enforced to protect natural 
forests with high carbon stocks, this will likely reduce the land use change GHG estimates by a 
significant amount compared to a scenario which assumes laxer enforcement of land 
protections.142 Other differences in land representation, such as the representation of unused 
cropland and the treatment of multicropping, could also impact model results, and are discussed 
further in Sections 5.2 and 6.5, respectively. For land categories that are given the same name in 
different models (e.g., cropland, pasture), the underlying definitions and data may be different – 
investigating and potentially aligning these definitions and categorizations is a potential area for 
further research. 

3.1.6 Trade 

A significant source of theoretical and practical variation across the models considered in 
this comparison is their approach to representing commodity trade. ADAGE and GTAP 
represent trade bilaterally using an Armington approach (i.e., assuming imperfect substitution 
between the same product produced in different countries), however the degree of substitution 
varies across traded items. GLOBIOM models trade bilaterally based on the spatial equilibrium 
approach and assumes commodities to be homogenous and traded based on least expensive 
production costs, though transportation costs and tariffs are also included. GCAM represents 
trade in agricultural, livestock, forestry, and renewable fuel commodities through an Armington-
like approach and trade in all other commodities, including most energy commodities, through 
homogenous global markets.143 These methods have areas of overlap and similarity but lead to 
distinct structures of trade. These differences in structure have significance to the present model 
comparison exercise for multiple reasons. The ability of these models to deviate from the 
historical trade patterns to which they are calibrated varies. The willingness of simulated 
economic actors to substitute imported goods for domestically produced goods, and vice versa, 
also varies by model. 

142 Mignone, B. K., Huster, J. E., Torkamani, S., O’Rourke, P., & Wise, M. (2022). Changes in Global Land Use and 
CO2 Emissions from US Bioethanol Production: What Drives Differences in Estimates between Corn and Cellulosic 
Ethanol?. Climate Change Economics, 13(04), 2250008.; Plevin, R. J., et al. (2022). “Choices in land representation 
materially affect modeled biofuel carbon intensity estimates.” Journal of Cleaner Production: 131477. Figure S9. 
143 Note that the most recent public version of GCAM trades all energy goods through the Armington-like approach, 
rather than through homogenous markets. This version of the model was not released in time for inclusion in this 
exercise. 
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3.2 Input Parameters and Data 

In addition to the key model characteristics discussed above, it is also important to 
consider differences in data and parameter inputs used within models for biofuel GHG analysis. 
There have been very few published efforts to compare assumptions across these models or to 
evaluate which parameters are highly influential on model results. However, the previous work 
which has been done has suggested the parameter assumptions which are among the most 
influential in biofuel GHG analysis are related to: 

• Crop yields 
• Crop intensification 
• Land competition and land transitions 
• Carbon stocks of different land types 
• Trade 
• Peatland emissions 
• Substitutability in food and feed markets 

In this section, we review this previously published literature related to data and 
parameter inputs. We explore parameter sensitivity further through modeled scenarios in Section 
9. 

Assumptions related to crop yields and crop intensification are important for biofuel 
GHG modeling. Global crop yield data is readily available from FAO; however, this data is 
generally available at a country level and it is also crop-specific. Many models require data 
inputs for subnational physical regions and must also aggregate many of the dozens of FAO-
reported crops into groups for computational tractability. Modelers must determine for 
themselves how to downscale or aggregate data as needed. There may be differences in how the 
models map this historical data to the crop categories and physical regions they represent. 
Assumptions about how crop yields may change in the future are also influential and inherently 
uncertain. Perhaps even more important for biofuel modeling are assumptions about how crop 
yields may change in response to price changes. Plevin et al. (2015) performed a sensitivity 
analysis of biophysical and economic inputs to the GTAP+AEZ-EF modeling framework, and 
found the elasticity of crop yield with respect to price (YDEL) to be “by far” the most influential 
parameter in terms of its effect on the estimated ILUC emissions associated with corn ethanol, 
sugarcane ethanol and soybean oil biodiesel.144 In the GTAP model used in this model 
comparison, the YDEL parameter may have less influence on the results, as it now accounts for 
the ability of increased harvest frequency and use of “unused cropland” to increase crop 
production without extensification..145 However, a sensitivity analysis with GCAM did not 
identify crop yield assumptions to be among the most influential parameters determining corn 
ethanol land use change GHG emissions.146 This suggests that input parameters that are highly 

144 Plevin, R. J., et al. (2015). “Carbon Accounting and Economic Model Uncertainty of Emissions from Biofuels-
Induced Land Use Change.” Environmental Science & Technology 49(5): 2656-2664. 
145 Taheripour, F., et al. (2017). “The impact of considering land intensification and updated data on biofuels land 
use change and emissions estimates.” Biotechnology for Biofuels 10(1): 191 
146 Plevin, R. J., et al. (2022). “Choices in land representation materially affect modeled biofuel carbon intensity 
estimates.” Journal of Cleaner Production: 131477. Figure 7. 
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influential in one model might not highly influential in another model due to structural 
differences between frameworks. 

The parameters which control land competition and land transitions within models are 
also important. These parameters control the amount of substitution between land types that 
occurs based on changes in commodity prices and land rental rates. A sensitivity analysis of 
GCAM found the parameter controlling ease of transition between cropland, forest, and 
grassland to be an influential parameter. A sensitivity analysis of GTAP also found that the 
assumed elasticity of transformation between managed forest, cropland, and pasture is influential 
for corn ethanol LUC GHG estimates.147 

Sensitivity analysis using GCAM found other assumptions to be influential when 
estimating corn ethanol land use change GHG emissions, including the soil carbon density of 
cropland, ease of transition between crop types, the soil carbon density of grassland, and the soil 
carbon density of other arable land.148 Other influential assumptions identified through 
sensitivity analysis with GTAP include the relative productivity of newly converted cropland, 
trade elasticities (i.e., ease of substitution among products imported from other countries) and 
emissions from conversion of cropland pasture.149 

Sensitivity analyses have shown that other influential assumptions within GTAP include, 
but are not limited to, tropical peat soil oxidation and the share of palm oil expansion on peatland 
for vegetable oil based biofuel modeling, and the share of vegetable oil biofuel feedstock that is 
supplied through expanded vegetable oil production versus reduced demand and substitutions 
with other products.150 

Another influential assumption in biofuel GHG modeling is the choice of data sets for 
soil carbon and biomass carbon stocks, and how these data are mapped to land categories and 
regions to determine the GHG emissions from converting an acre of land from one use to 
another. The soil and biomass carbon data sources used in each model are discussed in the model 
descriptions above. Soil carbon data and analysis are active areas of research, and higher 
resolution datasets have recently been produced using statistical methods and remote sensing 
data.151 For example, the SoilGrids250m version 2.0 dataset provides soil carbon estimates for 
the globe with quantified spatial uncertainty,152 and Spawn et al. (2020) developed global maps 

147 Plevin, R. J., et al. (2015). “Carbon Accounting and Economic Model Uncertainty of Emissions from Biofuels-
Induced Land Use Change.” Environmental Science & Technology 49(5): 2656-2664. Table S9 in the Supplemental 
Information. 
148 Plevin, R. J., et al. (2022). “Choices in land representation materially affect modeled biofuel carbon intensity 
estimates.” Journal of Cleaner Production: 131477. Figure 7. 
149 Plevin, R. J., et al. (2015). “Carbon Accounting and Economic Model Uncertainty of Emissions from Biofuels-
Induced Land Use Change.” Environmental Science & Technology 49(5): 2656-2664. Table S9 in the Supplemental 
Information. 
150 ICAO (2021). CORSIA Eligible Fuels -- Lifecycle Assessment Methodology. CORSIA Supporting Document. 
Version 3: 155. Section 6.2 
151 Spawn-Lee, Seth. (2022). “Carbon: Where is it and how can we know?” Presentation for EPA Biofuel GHG 
Modeling Workshop. February 28, 2022. EPA-HQ-OAR-2021-0921-0022 
152 Poggio, L., de Sousa, L. M., Batjes, N. H., Heuvelink, G. B. M., Kempen, B., Ribeiro, E., and Rossiter, D.: 
SoilGrids 2.0: producing soil information for the globe with quantified spatial uncertainty, SOIL, 7, 217–240, 2021. 
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4 

of above and below ground biomass carbon density in the year 2010.153 With few exceptions,154 

these newer data sets have not yet been incorporated into published estimates of biofuel land use 
change. 

Model Comparison Core Scenarios 

Description of Core Modeled Scenarios 

To compare the five models described above, we ran two scenarios through each 
framework: 1) a reference case, 2) a corn ethanol scenario (also referred to as the “corn ethanol 
shock”), and 3) a soybean oil biodiesel scenario (also referred to as the “soybean oil biodiesel 
shock”). All of these scenarios are hypothetical and designed solely for the purpose of evaluating 
and comparing the models. The modeled scenarios do not represent our forecast of what is likely 
to occur in the future, nor should they be interpreted as reflecting EPA’s expectations about 
future biofuel policy decisions. 

For the three dynamic models (ADAGE, GLOBIOM, and GCAM), we defined a 
hypothetical reference case for modeling purposes with U.S. biofuel consumption volumes for 
each modeled fuel set to constant values from 2020-2050, based on the 2016-2019 average from 
EPA-Moderated Transaction System (EMTS) data (Table 4-1). We used the EMTS sum of 
biodiesel and renewable diesel for the biodiesel baseline. For GTAP, the reference case is the 
global economy as represented in the 2014 GTAP database. 

The core GREET model, excluding the ILUC module, does not include an explicit 
reference case for corn ethanol or soybean oil biodiesel. As discussed above, GREET does not 
model GHG impacts resulting from a change in biofuel production relative to a reference case. 
Instead, it estimates the GHG emissions associated with, or attributable to, each biofuel supply 
chain. Although it does not include scenarios, GREET considers background and foreground 
data. The foreground data represents the processes in the supply chain evaluated (e.g., corn 
farming, ethanol production). The background data represents processes that are outside of the 
supply chain, but that provide energy and material inputs to the supply chain (e.g., electricity 
grid, natural gas supply chain, fertilizer supply chain). While GREET is a static time step model, 
it provides default assumptions and estimates for individual years out to 2050. For the purposes 
of this model comparison, we use GREET with the analysis year set to 2030.155 

153 Spawn, S. A., et al. (2020). “Harmonized global maps of above and belowground biomass carbon density in the 
year 2010.” Scientific Data 7(1): 112. 
154 Lark, T. J., et al. (2022). “Environmental outcomes of the US Renewable Fuel Standard.” Proceedings of the 
National Academy of Sciences 119(9): e2101084119. 
155 Argonne National Lab updates GREET on an annual basis with modifications that impact results across many of 
the pathways. Results in this section are from GREET-2022. 
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Table 4-1: U.S. annual biofuel consumption volumes in the model reference case, for 2020-
2050156 

Billion Gallons Quad BTU 

Ethanol from Corn 14.82 1.126 
Biodiesel from Soybean Oil 1.19 0.14 
Biodiesel from Canola/Rapeseed 
Oil 0.26 0.03 

Biodiesel from Palm Oil 0.09 0.01 
Ethanol from Sugarcane 0.1 0.007 

In addition to the reference case, we ran a corn ethanol scenario and a soybean oil 
biodiesel scenario. The corn ethanol scenario is a consumption shock with an additional one 
billion gallons (0.076 QBTU) of U.S. corn ethanol consumption in each year, with all other U.S. 
biofuel consumption volumes set by assumption at the reference case levels. The soybean oil 
biodiesel scenario is a consumption shock with an additional one billion gallons (0.118 QBTU) 
of U.S. soybean oil biodiesel consumption in each year, with all other U.S. biofuel consumption 
volumes set by assumption at the reference case levels. We selected the one billion gallon shock 
size as a simple and reasonably sized shock that is large enough for the purposes of testing these 
models. For the large economic models considered in our model comparison, it is necessary to 
specify a change that is large enough to produce a tangible change in the model. We also did not 
want to specify a shock that would be unreasonably large given current biofuel production levels. 
As discussed above, these scenarios are hypothetical and designed solely for research purposes. 

For the dynamic models (ADAGE, GCAM, GLOBIOM), the shocks increase linearly 
from 2020 to 2030, such that that there is a 0.5 BG shock in 2025, and the full 1 BG shock is 
reached in 2030. In these models, volumes are held at the 2030 value for 2030 to 2050 (Table 4-
2). The results from this exercise may be sensitive to the shape of the implemented shock of 
time. We designed the scenarios with this ramp up to 2030 for a few reasons. First, these models 
are primarily designed for evaluating future scenarios. While it is possible to set up these models 
for retrospective analysis to simulate historical years (“hindcasting”), we did not have the time or 
resources to complete such an analysis as part of this model comparison exercise. Second, we 
designed the scenario with a linear ramp up to 2030 as that is the first future time period 
represented in GLOBIOM. 

For GTAP, these U.S. biofuel consumption volumes were added to the 2014 base year. 
Because GTAP is a comparative static model, there is no ramp up period for the biofuel 
consumption shocks in the modeled results for this framework. 

156 To convert between gallons and Quad BTU, we used a lower heating value for ethanol of 0.076 Quad 
BTU/Billion gallon, and a lower heating value for biodiesel of 0.118 Quad BTU/Billion gallon. For GTAP, the 
reference case is 2014, which includes the following U.S. biofuel volumes: 14.29 billion gallons (1.09 Quad BTU) 
of corn ethanol, 0.20 billion gallons (0.01 Quad BTU) of other ethanol, 0.68 billion gallons (0.08 Quad BTU) of 
soybean oil biodiesel, and 0.61 billion gallons (0.07 Quad BTU) of other biodiesel. 
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Table 4-2: U.S. corn ethanol and soybean oil biodiesel consumption volumes, in Quad BTU, 
for ADAGE, GCAM, and GLOBIOM 

2020 2025 2030 2035 2040 2045 2050 
Reference Case 
Ethanol from Corn 1.126 1.126 1.126 1.126 1.126 1.126 1.126 
Biodiesel from Soybean Oil 0.140 0.140 0.140 0.140 0.140 0.140 0.140 
1 BG Soybean Oil Biodiesel Case 
Ethanol from Corn 1.126 1.126 1.126 1.126 1.126 1.126 1.126 
Biodiesel from Soybean Oil 0.140 0.199 0.258 0.258 0.258 0.258 0.258 
1 BG Corn Ethanol Case 
Ethanol from Corn 1.126 1.164 1.202 1.202 1.202 1.202 1.202 
Biodiesel from Soybean Oil 0.140 0.140 0.140 0.140 0.140 0.140 0.140 

For these scenarios, we aligned the conversion factors for vegetable oil to biodiesel and 
corn to ethanol across ADAGE, GCAM, and GLOBIOM (Table 4-3). These factors were aligned 
to represent a standard dry mill process for production of corn ethanol, assuming natural gas use 
to dry 100 percent of the DDG coproduct produced, and a transesterification process for 
production of soybean oil biodiesel. The 2015 conversion factors are based on data received 
from petitions under the RFS. For corn ethanol, the yield increase over time assumes that the 
corn ethanol yield will approach the theoretical maximum efficiency of corn conversion to 
ethanol by 2050, based on the assumed quantity of convertible material in a given quantity of 
corn. Compared to our assumed 2020 yield, this is approximately a 10 percent increase in 
ethanol yield per unit of corn feedstock. For soybean oil biodiesel, the yield increase over time 
assumes that current state-of-the-art technology will become the nationwide industry average by 
2050. Compared to our assumed 2020 yield, this is approximately a 5 percent increase in 
biodiesel yield per unit of soybean oil feedstock. By default, the GTAP model uses conversion 
assumptions based on historical data from 2014. While it is possible to adjust the conversion 
yield in GTAP, we did not do so for his exercise in order to maintain the consistency of the 2014 
database. In GTAP, the conversion factor for corn to ethanol is 2.8 gal/bushel, and the 
conversion factor of soybean oil to biodiesel is 0.132 gal/lb oil. For the corn ethanol shock, 
GTAP models a natural gas-fired dry mill corn ethanol process with dry DGS coproduct and no 
corn oil coproduct. For the biodiesel shock, GTAP models a standard natural gas-fired 
transesterification biodiesel production process. The GREET analysis relies on the assumptions 
in GREET for 2030, which are a conversion factor for corn to ethanol of 2.92 gal/bushel, and a 
conversion factor for soybean oil to biodiesel of 0.136 gal/lb oil. For 2030, GREET assumes by 
default that 99.6 percent of the energy use in dry mill ethanol production will be from natural 
gas, with the remainder from coal. 
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Table 4-3: Conversion factors for vegetable oil to biodiesel and corn to ethanol, for 
ADAGE, GCAM, and GLOBIOM 

Corn conversion 
to ethanol 
gal/bushel 

Soybean oil 
conversion to 
biodiesel 
gal/lb oil 

2015 
2020 
2025 
2030 
2035 
2040 
2045 
2050 

2.75 
2.78 
2.80 
2.85 
2.91 
2.96 
3.02 
3.06 

0.130 
0.132 
0.133 
0.134 
0.135 
0.135 
0.136 
0.136 

Corn ethanol production creates DDG and corn oil coproducts. Table 4-4 shows the 
assumptions in the models related to these coproducts. We did not align these assumptions across 
the models. However, ADAGE, GCAM, and GLOBIOM already had similar DDG and corn oil 
production assumptions. In GREET, less DDG and more corn oil is produced than in the other 
models. In GTAP, more DDG is produced, and corn oil is not represented. ADAGE, GCAM, and 
GLOBIOM all produce less DDG coproduct over time as corn ethanol production becomes more 
efficient (i.e., more gallons per bushel) and a greater share of the initial feedstock mass is 
converted to fuel. Soybean oil biodiesel production creates a glycerin coproduct. ADAGE, 
GCAM, GLOBIOM and GTAP do not explicitly model this coproduct, while GREET does 
explicitly model the glycerin coproduct.157 

Table 4-4: Coproduct assumptions for corn ethanol 
DDG (lb/gal ethanol) Corn oil (lb/gal ethanol) 

ADAGE (2020) 5.9 0.2 
ADAGE (2050) 5.1 0.2 
GCAM (2020) 5.9 0.2 
GCAM (2050) 5.1 0.2 
GLOBIOM (2020) 5.9 0.2 
GLOBIOM (2050) 5.1 0.2 
GREET (2030) 4.2 0.4 
GTAP (2014) 6.1 --

Note: Model year shown in parentheses. 

A key assumption in soybean oil biodiesel production is the shares of soybean oil and 
soybean meal produced per unit of soybeans crushed. Table 4-5 shows the soybean crush yield 
share assumptions for each model. ADAGE, GCAM, and GLOBIOM all assume that 0.19 tons 
of soybean oil are produced per ton of soybean crushed. These values are not assumed to change 
over time in these models, and the assumptions are uniform across model regions. GREET and 

157 In GREET, roughly 0.1 lb of glycerin is produced per pound of soy oil input. 
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5 

GTAP assume higher oil yields and lower meal yields relative to ADAGE, GCAM, and 
GLOBIOM. In GTAP the amount of soybean oil produced from crushing varies by region. 

Table 4-5: Production assumptions for soybean oil biodiesel 
Soybean oil (tons oil/tons 
soybean) 

Soybean meal (tons oil/tons 
soybean) 

ADAGE (2020) 0.19 0.8 
ADAGE (2050) 0.19 0.8 
GCAM (2020) 0.19 0.8 
GCAM (2050) 0.19 0.8 
GLOBIOM (2020) 0.19 0.8 
GLOBIOM (2050) 0.19 0.8 
GREET (2030) 0.22 0.78 
GTAP (2014)158 0.2 0.8 

Note: Model year shown in parentheses. 

Comparison of Reference Case Estimates 

In this section we compare the estimates and assumptions from the reference case. We 
look, in turn, at the following elements from the reference case: 

• Crop production 
• Land use impacts 
• Crop yields 
• Energy consumption 
• GHG emissions 

The majority of these comparisons include ADAGE, GCAM, GLOBIOM, and GTAP. 
The comparison of energy consumption does not include GLOBIOM as this model does not 
endogenously consider energy markets. Only the comparisons of crop yield and GHG emissions 
includes GREET. GREET is a supply chain LCA model that does not represent changes in 
agricultural and economic markets between reference and modeled scenarios, as the other 
models in this comparison exercise are designed to estimate. 

5.1 Crop Production 

ADAGE, GCAM, GLOBIOM, and GTAP each include different crops, which we 
aggregated into common categories for reporting purposes to better enable comparison across the 
models. Table 5.1-1 shows the crops included in each model, and how they are reported here. Of 
the models, GLOBIOM includes the most disaggregated set of modeled crop categories. In 

158 Values are approximate for the USA region. GTAP crushing rates are based on the mean data provided by the 
World Oil data set. This data set shows the crushing rate for soybeans varies across countries, and is generally 18-
20 percent, with some rare cases of 17 percent (in Bangladesh and Thailand) and 21 percent (in Japan). The World 
Oil data shows a crushing rate of 19.75 percent for the U.S. in 2014, which is implemented in the GTAP database 
construction. 
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ADAGE, palm fruit and rapeseed are not explicitly represented, but are included under “rest of 
oilseeds.” 

Table 5.1-1: Crops represented in ADAGE, GCAM, GLOBIOM, and GTAP 
Model 
Comparison 
Category 

ADAGE GCAM GLOBIOM GTAP 

Corn Corn Corn Corn Corn 
Soybean Soybean Soybean Soybean Soybean 
Wheat Wheat Wheat Wheat, Durum 

wheat*, Soft 
wheat* 

Wheat 

Rice Not explicitly 
represented; 
aggregated with 
“other grains” 

Rice Rice Paddy rice 

Sugar crops Sugarcane, 
Sugar beet 

Sugar crops Sugar cane, 
Sugar beet* 

Sugar crops 

Palm fruit Not explicitly 
represented; 
aggregated with 
“rest of oilseeds” 

Oil palm and 
coconuts 

Palm fruit Palm fruit 

Rapeseed Not explicitly 
represented; 
aggregated with 
“rest of oilseeds” 

Rapeseed Rapeseed Rapeseed 

Other oil crops Rest of oilseeds Oil crops Groundnut, 
Sunflower 

Other oil seeds 

Other grains Rest of cereal 
grains 

Other grain Barley, Millet, 
Sorghum 

Other grain 

Energy crops None159 Herbaceous 
biomass crop; 
woody biomass 
crop 

Other crops Rest of crops Root/tuber; 
Fiber crop; 
Fodder herb, 
Fodder grass, 
Miscellaneous 
crops 

Cassava, 
Chickpeas, Dry 
beans, Potatoes, 
Sweet potatoes, 
Cotton, Peas*, 
Rye*, Oat*, 
Flax* 

Other crops 

*EU region only 

159 ADAGE has the ability to model switchgrass and miscanthus, but production of those crops were not included in 
these scenarios. 
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Figure 5.1-1 shows the reference case crop production in 2014 (GTAP) and 2020 and 
2050 (ADAGE, GCAM, and GLOBIOM). Total crop production in 2020 in the USA region is 
highest in the ADAGE results and lowest in the GLOBIOM results. In the non-USA regions, 
GCAM results have the highest 2020 crop production, and GLOBIOM results have the lowest 
production. In 2050, the total production is again the highest in ADAGE results in the USA 
region, and the highest in GCAM results in the non-USA region. The total crop production in the 
USA region has a similar percent increase between 2020 and 2050 in the ADAGE and GCAM 
results (30 percent and 27 percent, respectively). However, the ADAGE and GCAM results 
differ in the growth rate of the production of individual crops. GLOBIOM results have a lower 
percent increase in crop production (13 percent). In the non-USA regions, GCAM and 
GLOBIOM results have a similar percent increase in total crop production (47 percent and 50 
percent, respectively), whereas ADAGE results have a lower percent increase in total crop 
production (21 percent). 

Figure 5.1-1: Crop production (million metric tons) in the reference case160,161 

Table 5.1-2 compares these modeled values with crop production data from FAOSTAT. 
GTAP’s crop production, which is calibrated to 2014 data, aligns closely with the FAOSTAT 
2014 production data for corn and soybeans. 2020 crop production in ADAGE, GCAM and 
GLOBIOM differs from the 2020 FAO values, for a few reasons. First, these models project 
2020 production from a 2010, 2015, and 2000 model base year respectively. Long run economic 
modeling projections do not, as a general methodological practice, attempt to build in exogenous 
representation of short term historical economic shocks in modeled periods (i.e., times steps after 

160 Note that the USA and non-USA regions are shown on different scales to better show differences across the 
models. 
161 Reference case production values in the “Other Crops” category are mostly incomparable between models 
because the models differ in which crops are represented in this category (see Table 5.1-1). 
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the model base year), and these models should be expected to endogenously predict such shocks. 
This alone leads to some variation in modeled estimates from the historical record for years like 
2020, where a significant economic shock occurred in the form of the COVID-19 pandemic. 
Second, as described in Section 3.1.2, the 2020 time step in ADAGE and GCAM represents a 
slightly different time period than the 2020 time step in GLOBIOM. The ADAGE, GCAM, and 
GLOBIOM crop production in 2020 generally falls within the range of production over the years 
2015-2021, with a few exceptions. The ADAGE corn production results are higher than the FAO 
range in the USA region, but lower than the FAO range in the non-USA regions. ADAGE and 
GCAM soybean production results are both lower than the FAO range in the non-USA regions. 

Table 5.1-2: Corn and soybean production (million metric tons) from reference case and 
FAOSTAT data162 

Data source Corn, USA 
Region 

Soybean, USA 
Region 

Corn, Non-USA 
Region 

Soybean, Non-
USA Region 

GTAP, 2014 361 107 678 199 
FAOSTAT, 
2014 

361 107 680 199 

ADAGE, 2020 462 114 622 199 
GCAM, 2020 376 111 733 204 
GLOBIOM, 
2020 

368 99 742 219 

FAOSTAT, 
2020 

358 115 805 240 

FAOSTAT, 
2015-2021 range 

345-412 97-121 708-826 216-251 

5.2 Land Use 

ADAGE, GCAM, GLOBIOM, and GTAP each include different land types, and different 
assumptions about the reference area of each land type over time. For this exercise, for reporting 
purposes we mapped land types to common categories across the models, as shown in Table 5.2-
1. Areas of land types in the “other non-arable land” category are held constant over time and 
cannot convert to other land types. 

162 FAOSTAT data from: https://www.fao.org/faostat/en/#data. Non-USA values were calculated by subtracting the 
United States production from the World production. FAOSTAT 2015-2021 range shows the highest and lowest 
production from the years 2015 to 2021. These do not necessarily correspond to the 2015 and the 2021 values. 
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Table 5.2-1: Land representation in ADAGE, GCAM, GLOBIOM, and GTAP 
Model 
Comparison 
Category 

ADAGE GCAM163 GLOBIOM GTAP 

Cropland Cropland Cropland Cropland, short 
rotation 
plantation 

Cropland* 

Forest 
(managed) 

Managed forest Commercial 
forest 

Managed forest Forest164 

Forest 
(unmanaged) 

Natural forest Forest Unmanaged 
forest 

Grassland Natural grassland Grassland Grassland 
Other arable 
land 

Not included Other arable land Other agricultural 
land, other 
natural land 

Cropland 
pasture*, “unused 
land”* 

Other non-
arable land 

Other land: 
includes bare 
ground, wetlands, 
mangroves, salt 
marsh, glaciers, 
lakes 

Tundra, 
Rock/ice/desert, 
Urban 

Wetlands, “not 
relevant” (e.g. 
ice, water bodies) 

Pasture 
(managed) 

Pasture Intensively-
grazed pasture 

Pasture Pasture165 

Pasture 
(unmanaged) 

Not included Other pasture 

Shrubland Not included Shrubland 
* GTAP results report an aggregated “Cropland” category which is meant to represent fallow cropland in addition to 
actively cultivated cropland. For the scenario difference values, we are able to disaggregate those fallow land 
categories – “cropland pasture” and “unused land” – and assign them to the “Other arable land” model comparison 
category. For this model comparison exercise, GTAP assumes no change in U.S. Conservation Reserve Program 
area due to the biofuel shocks. 

Reference case land use for arable land is shown in Figure 5.2-1 for 2014 (GTAP) and 
2020 and 2050 (ADAGE, GLOBIOM, and GCAM).166 The GTAP reference case land areas 
differ most from the other models because GTAP does not include unmanaged land such as 
unmanaged forest, grassland or shrubland. 

163 In the version of GCAM used in this exercise, land types are further split by mineral soil and peat soil. 
164 In the GTAP database the managed forest area is the sum of managed/commercial forest and “accessible” forest, 
with accessibility determined based on an analysis of distance from roads. 
165 In the GTAP database pasture area includes areas of grassland. 
166 Land cover and land use changes in the model reference cases are based on the agricultural demand, differences 
in land rent among land types, ease of substitution among land, and relative changes in land productivity. 
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Figure 5.2-1: Arable land use (million metric hectares) in the reference case167,168 

For cropland, GLOBIOM shows lower area than other models in the non-USA regions. 
For forest, ADAGE and GLOBIOM have similar area in the non-USA regions, and GCAM has 
lower area. Because GTAP only represents managed forest, the total forest area is smaller than 
the other models. But the managed forest area is larger than the other models. Grassland is 
highest in ADAGE, followed by GCAM then GLOBIOM. For pasture, only GCAM 
differentiates between managed and unmanaged pasture. GCAM has very little managed pasture 
in the non-USA regions, but similar total pasture as GTAP. GTAP shows the largest area of 
managed pasture, as it represents pasture and grassland jointly. ADAGE and GLOBIOM have 
lower total pasture. 

ADAGE, GCAM, and GLOBIOM all project an increase in cropland area and a decrease 
in grassland area over time, both in the USA region and the non-USA regions. Each of these 
models also shows a decrease in non-USA total forest area over time, with an increase in 
managed forest and a decrease in unmanaged forest. In the USA region, GCAM and GLOBIOM 
both show an increase in total forest area over time, with an increase in managed forest and a 
decrease in unmanaged forest. In ADAGE, the USA region has a small decrease in managed 
forest and increase in unmanaged forest, with an overall decrease in total forest area. For pasture, 
ADAGE, GCAM, and GLOBIOM show different trends. In the non-USA regions, total pasture 
decreases over time in ADAGE and GCAM, but increases in GLOBIOM. In the USA region, 
total pasture increases over time in ADAGE, and decreases in GCAM and GLOBIOM. In 
GCAM, managed pasture area increases over time, and unmanaged pasture area decreases over 
time, in both the USA region and non-USA regions. 

167 Note that the USA region and the non-USA region have different scales. 
168 Cropland area in GTAP represents the sum of land cultivated for row crops, cropland pasture, and other unused 
land that GTAP classifies as cropland. This differs from the “Cropland” category of land presented in Figure 6.6-2 
and Figure 7.6-2 which illustrate changes in cropland compared to the reference case. In those figures, cropland 
pasture and other unused cropland are assigned to the “Other Arable Land” category. 
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The GLOBIOM and GCAM reference case results include reductions in “other arable” 
land over time from 2020 to 2050. For GCAM, the other arable land category includes fallow, 
unused, and unharvested cropland and also serves to represent differences in land area estimates 
between FAO and other data sources. None of the models explicitly represent Conservation 
Reserve Program (CRP) land in the USA as a unique land category. For agricultural land areas, 
GLOBIOM and GCAM rely on FAO data, which does not explicitly list CRP. CRP may be 
implicitly represented in the “other arable” category of GCAM and GLOBIOM, but without 
explicitly accounting for the particular incentives offered to farmers by the program. ADAGE 
does not include CRP and does not explicitly account for conservation management decisions. 
The GTAP database includes data on CRP area, but the GTAP model included in our comparison 
exercise assumes no change in CRP area due to the biofuel shocks, and this is the standard 
assumption used in the GTAP model. Given that other studies focusing on the U.S. suggest that 
biofuel consumption may have a significant effect on CRP area,169 this may be an area for future 
research and model development. 

5.3 Crop Yield 

ADAGE, GCAM, and GLOBIOM use different exogenous assumptions about crop yield 
growth over time. In GLOBIOM, exogenous yield improvements represent technological change 
and multi-cropping. Crop yield growth is based on an extrapolation of historic yield trends from 
FAO data. Exogenous assumptions on multi-cropping are based on a literature review and apply 
to areas such as Brazil. In GCAM, exogenous yield growth is based on FAO data. In ADAGE, 
land productivity by land type is from the linked EPPA-TEM model, and a 1 percent annual 
growth in crop yield is assumed. 

These models also have the ability to change crop yields endogenously, based on changes 
in prices or other factors, as does the GTAP model. In ADAGE and GTAP, a nested CES 
(constant elasticity of substitution) function governs the endogenous yield changes. Materials 
(e.g., fertilizer) or energy (e.g., for farm equipment) can be substituted for land to increase the 
yield. Additional capital or labor can also be invested to increase yields. GTAP imposes a 
restriction on substitution among labor, land, and a mix of capital-energy in crop sectors to reach 
a target for price-induced yield response. GCAM has four different technology options (rainfed 
vs. irrigated; low-yield vs. high-yield), each with different yields. A logit function determines the 
share of production in each of these technology options based on profit rates, and the prices of 
fertilizer and irrigation water also affect the competition of these technologies. Yields within any 
land use region, crop type, and irrigation level can increase or decrease by up to 20 percent based 
on the profitability. GLOBIOM also has four management options with different intensity levels 
(subsistence, low input, high input, irrigated high input). Crop production is represented at the 
grid level, and GLOBIOM can reallocate production from one cell to another based on the 
productivity and profitability. 

Reference case corn and soy annual yields for these models are shown in Figure 5.3-1. 
This figure also shows the 2014 yields in GTAP, and data and yield projections from USDA. 

169 See for example, Chen, X., & Khanna, M. (2018). Effect of corn ethanol production on Conservation Reserve 
Program acres in the US. Applied Energy, 225, 124-134. 
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Models show a range in the crop yield and the yield growth rate. For corn, ADAGE and GCAM 
have the highest yields in the USA region. For soybeans, GCAM has the highest yield and 
ADAGE has the lowest yield in the USA region. USDA data and projections are generally within 
the range of the modeled yields. In the USA region, the 2030 corn yield in GREET is 12.5 t/ha, 
and the soybean yield is 3.7 t/ha. The non-USA region yield is weighted by crop production for 
each individual region outside of the USA region. The corn and soybean yield in the non-USA 
region is similar across models, although there is more variation in the soybean yields over time. 

Figure 5.3-1: Corn and soybean yields (tons per hectare) in the reference case170 

5.4 Energy Consumption 

Each model was given specifications for biofuel consumption in the USA region to stay 
constant at specific levels in the reference case.171 However, constraints were not placed on 
biofuel consumption in non-USA regions. Figure 5.4-1 shows the biofuel consumption in 
ADAGE, GCAM, GLOBIOM, and GTAP. The models show very different reference case 
amounts of biofuel consumption in the non-USA regions in 2020, and different projections over 

170 Yields reported from ADAGE, GLOBIOM, GTAP, and in the USDA data and projections are calculated as crop 
production per harvested area (i.e., production per harvest). Yields reported from GCAM are calculated as crop 
production per cultivated area (i.e., production from all harvests per cultivated area, where cultivated area is equal to 
harvested area divided by harvest frequency). 
171 ADAGE does not include rapeseed oil consumption in the USA region, so that consumption volume is set at zero 
instead of the specified amount. 
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time through 2050. Since GLOBIOM does not endogenously represent energy markets, levels of 
consumption of biofuels are set exogenously for all regions. For this exercise, consumption 
levels of biofuels in the non-USA regions are held constant throughout the period of analysis. 
GCAM shows similar total biofuel consumption in the non-USA region as GLOBIOM in 2020, 
but the consumption more than doubles by 2050. ADAGE has much lower total biofuel 
consumption in non-USA regions in 2020 than the other models, with almost no consumption of 
soybean oil biodiesel.172 Biofuel consumption increases over time, with most of the increase in 
ethanol from sugar crops. In GTAP, the 2014 non-USA biofuel consumption is higher than the 
2020 consumption in ADAGE and lower than the 2020 consumption in GCAM and GLOBIOM. 
There are also differences in the fuel categories, with most of the ethanol in GTAP coming from 
an aggregated “other feedstocks” category rather than sugar crops, and most of the biodiesel 
coming from “other oil crop oil.” 

Figure 5.4-1: Biofuel consumption (Quad BTU) in the reference case 

ADAGE, GCAM, and GTAP show similar fossil fuel consumption in the reference case 
(Figure 5.4-2).173 Consumption of natural gas, coal, and refined oil is slightly higher in the USA 
region in 2020 in ADAGE than GCAM. In GTAP, the 2014 coal consumption in the USA is 
higher than the 2020 consumption in ADAGE and GCAM, but the 2014 natural gas and refined 
oil consumption is lower than the 2020 consumption in ADAGE and GCAM. In both ADAGE 

172 ADAGE includes conventional vehicles and alternative fuel vehicles in its transportation sector. In this reference 
run, ADAGE projects biofuel consumption in non-USA regions based on the relative competitiveness of 
conventional and alternative fuel vehicles in the model over time. As electric vehicles become more competitive, 
less biofuel is consumed. In the assumptions used by ADAGE in this run, soybean oil biodiesel is more costly to 
produce than other biofuels in non-USA regions, so it is not consumed in these regions in the reference. 
173 GLOBIOM does not model fossil energy consumption. 
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and GCAM, natural gas consumption in the USA region increases over time, and coal 
consumption decreases. In GCAM, refined oil consumption in the USA region decreases 
between 2020 and 2050, whereas in ADAGE refined oil consumption increases. In the non-USA 
regions in 2020, ADAGE has higher refined oil and natural gas consumption, but lower coal 
consumption than GCAM. Both models show increases in consumption of these fossil fuels over 
time in the non-USA regions, with ADAGE showing a larger increase. GTAP’s 2014 non-USA 
coal consumption is higher than the ADAGE and GCAM 2020 consumption, whereas the refined 
oil consumption is lower. Natural gas consumption in 2014 in the non-USA region of GTAP is 
slightly higher than GCAM’s 2020 consumption. The differences between GTAP and other 
models may reflect the difference in time periods represented. Differences across the models in 
the reference case fossil fuel and biofuel consumption over time could impact the results of the 
amount and type of fuel displaced in the biofuel volume shocks. Exploring the impact of these 
differences could be an area for future research. 

Figure 5.4-2: Fossil fuel consumption (Quad BTU) in the reference case 

5.5 GHG Emissions 

The models in this exercise include emissions from different sectors, with ADAGE and 
GCAM including emissions from the entire global economy, GTAP including emissions from 
land use change, the energy sector, and emissions from other sectors and activities, and 
GLOBIOM including emissions from crop production, livestock, and land use change (Table 3-
1). GREET reports emissions associated with the supply chain of biofuel production. GREET’s 
CCLUB module is able to add indirect land use change emissions as well. Each model also 
reports different greenhouse gases (Table 5.5-1). 
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Table 5.5-1: Greenhouse gases represented in each model 
ADAGE GCAM GLOBIOM GREET174 GTAP 
CO2, CH4, HFC, 
N2O, PFC, SF6 

CO2, CH4, 
HFC125, 
HFC134a, 
HFC152a, 
HFC227ea, 
HFC23, 
HFC236fa, 
HFC32, 
HFC365mfc, 
N2O, PFC, SF6 

CO2, CH4, N2O CO2, CH4, N2O CO2, CH4, N2O, 
Fluorinated gases 
(CF4, HFC134a, 
HFC23, SF6) 

Total GHG emissions in 2020 in the reference case are around 57 gigatons CO2 

equivalents (GtCO2eq) in ADAGE and 59 GtCO2eq in GCAM. For comparison, the IPCC Sixth 
Assessment Report estimates that global GHG emissions were 59±6.6 GtCO2eq in 2019.175 In 
both ADAGE and GCAM, CO2 is the largest contributor to the emissions, with methane the 
second largest contributor. The GCAM reference case has higher non-CO2 emissions in 2020 
than ADAGE and GLOBIOM. 

Figure 5.5-1 groups reference case emissions into a several broad categories. "Energy 
from Fossil Fuels" includes all GHG emissions from fossil fuel combustion. Consequently, fossil 
fuel emissions are not included in other categories. For example, emissions from diesel used to 
drive tractors for crop production are included under "Energy from Fossil Fuels" rather than 
"Crop Production." "Other (Industrial & Waste)" includes non-fossil fuel emissions from the 
industrial and waste management sectors, such as CO2 from cement manufacturing and CH4 

from landfills. "Livestock Production" includes emissions such as CH4 from enteric fermentation 
and N2O and CH4 from manure. "LUC" includes emissions from biomass and soil carbon 
associated with land use change. "Crop Production" includes emissions from crop inputs such as 
N2O from fertilizer use and from crop production processes such as CH4 from rice production. 

As shown in Figure 5.5-1, most emissions from ADAGE and GCAM come from CO2 

from the energy from fossil fuels category. “Other (Industrial & Waste)” emissions are similar in 
ADAGE and GCAM in 2020, but higher in GCAM than ADAGE by 2050. Emissions in this 
category come from a mix of greenhouse gases. Emissions in this sector are not reported in 
GLOBIOM. Emissions from livestock production are similar in ADAGE and GLOBIOM, and 
higher in GCAM, and come primarily from methane. Land use change emissions are 
significantly lower in ADAGE and GLOBIOM than GCAM. Crop production emissions are 
similar in ADAGE and GCAM in 2020, but are 50 percent lower in GLOBIOM. Crop 
production emissions increase over time in GCAM and GLOBIOM, but decrease over time in 
ADAGE. GTAP reports land use change emissions by comparing land use areas between two 
scenarios, but it does not track terrestrial carbon stocks or report total land use change emissions 

174 GREET includes the ability to represent GWPs of short-lived climate forcers (volatile organic compounds, 
carbon monoxide, NOx, and black carbon) but does not include them in results by default. 
175 IPCC, 2023: Summary for Policymakers. In: Synthesis Report of the IPCC Sixth Assessment Report (AR6). 
Available at: https://www.ipcc.ch/report/ar6/syr/downloads/report/IPCC_AR6_SYR_SPM.pdf 
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in each scenario. GTAP does also report several other categories of emissions, including 
emissions from use of fossil fuels and total non-CO2 emissions from sources other than land use 
change. GREET is a supply chain LCA model that is designed to represent the emissions 
emanating from the fuel supply chain rather than estimate the global economic impacts of a 
change in biofuel consumption. GTAP and GREET are not included in Figure 5.5-1 because they 
do not represent scenario-based emissions over time. 

Figure 5.5-1: Global greenhouse gas emissions in ADAGE, GCAM, and GLOBIOM in the 
reference case176 

176 Note that the rows of this figure use different scales. GTAP is not included in this figure because it does not 
represent emissions over time, and due to time constraints, we do not have GTAP LUC emissions in the reference 
case, or GHG emissions by gas for the source categories used in this figure. For comparison, for GTAP, in the 
reference case (2014), fossil fuel combustion and industrial CO2 emissions = 30,048 Mt, and other GHGs emissions 
from all covered sources = 16,616 Mt CO2e, of which N2O = 2,891 Mt CO2e, CH4 = 8742 Mt CO2e, fluorinated 
gases = 986 Mt CO2e, and other CO2 = 3996 Mt CO2e. GREET is not included in this figure because it does not 
include an explicit reference case, and therefore does not provide reference case emissions. 
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6 

5.6 Summary of Reference Case Estimates 

The previous sections illustrate differences in the reference case in ADAGE, GCAM, 
GLOBIOM, GTAP and GREET. Notable differences are observed across the models in crop 
production, land use areas, biofuel and fossil fuel consumption in non-USA regions, and overall 
emissions. These include differences in the reference case for 2020, as the models are initialized 
with older data and define the 2020 time period in different ways. 

Some of these differences could impact the results of the corn ethanol and soybean oil 
biodiesel shocks from these models. For example, differences in the reference case crop yields 
among models would cause differences in the amount of land needed to produce additional 
crops. Differences in reference case biofuel and fossil fuel consumption among models could 
affect energy sector responses the biofuel shocks. Potential future research could focus on how 
the reference case influences the results of the biofuel shocks. 

Comparison of Corn Ethanol Estimates 

In this section, we present the results of the corn ethanol shock. The results in this section 
show the difference between the corn ethanol shock and the reference case. We consider the 
following elements in turn: 

• Sources of corn ethanol to meet the shock 
• Energy market impacts from the shock 
• Crop production and consumption 
• Trade impacts 
• Yield changes 
• Land use impacts 
• Emissions: the modeled results of energy consumption, crop production, and land use 

change described above come together in the modeled greenhouse gas emissions. 

The majority of these comparisons include ADAGE, GCAM, GLOBIOM, and GTAP. 
Only the comparison of GHG emissions includes GREET. GREET is a supply chain LCA model 
that does not represent changes in agricultural and economic markets between reference and 
modeled scenarios, as the other models in this comparison exercise are designed to estimate. 

6.1 Sourcing Overview 

The models included in this analysis have many options available for meeting the corn 
ethanol consumption shock. For example, the USA region could produce additional corn ethanol, 
import more corn ethanol, or export less corn ethanol. Additional imported corn ethanol supplies 
could come from reduced consumption of corn ethanol in non-USA regions, or increased 
production of corn ethanol. Increased domestic corn ethanol production could come from 
diversion of corn from other uses, or increased production of corn, through yield increases or 
increases in the area of corn cropland. This section will give an overview of the extent to which 
the models rely on each of the available options for meeting the corn ethanol consumption shock. 
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In the corn ethanol shock, most of the additional corn ethanol consumed in the USA 
region comes from increased corn ethanol production in the USA region (Figure 6.1-1). In 
ADAGE, GLOBIOM, and GTAP, the shock is met entirely by increased corn ethanol 
production, with no change in gross imports or exports of corn ethanol in the USA region. In 
GLOBIOM, because there is no energy sector, there cannot be a change in corn ethanol exports 
or imports, so the shock must be met by corn ethanol production in the USA region. 

In GCAM, up to 20 percent of the shock is met by changes in gross imports and exports 
of corn ethanol, with the change in exports contributing to a larger percentage of the shock over 
time. This change in exports is consistent with a reduction in the consumption of corn ethanol in 
non-USA regions (blue bars, Figure 6.1-2).177 These GCAM results illustrate the potential 
impact of dynamic energy sector modeling. Because some of the corn ethanol shock in GCAM is 
met through changes in the energy sector in the non-USA regions, less new corn ethanol needs to 
be produced, which reduces the impact on corn production and end uses. 

Figure 6.1-1: Sources of additional corn ethanol consumed in the corn ethanol shock 
relative to the reference case178 

ADAGE, GCAM, GLOBIOM, and GTAP meet the corn ethanol shock through different 
amounts of corn diversion from other uses, crop intensification, crop shifting to corn, and new 
cropland (Figure 6.1-2). Based on the assumed conversion factor of corn to corn ethanol (Section 
4), if all of the shock were met by new corn ethanol production, ADAGE, GCAM, and 
GLOBIOM would need 8.9 million metric tons of additional corn for ethanol in 2030 and 8.3 
million metric tons of additional corn for ethanol in 2050. GTAP would need 9.1 million metric 

177 As shown in Figure 6.2-1, sugarcane ethanol is substituting for corn ethanol in non-USA regions of GCAM. 
178 Red shows the contribution increased corn ethanol production in the USA region; orange shows the contribution 
from increased corn ethanol gross imports to the USA region; blue shows the contribution from reduced corn 
ethanol gross exports from the USA region. 

60 



  
 

 
 

 
   

 
  

 
    

     
      

  
  

  
 

   
 

    
   

   
  

   
 

tons of additional corn for ethanol in 2014. The bottom panel of Figure 6.1-2 shows the sourcing 
of corn for corn ethanol in units of million metric tons. In these results, GCAM needs less corn 
feedstock than ADAGE, GLOBIOM, and GTAP because some of the shock is met by a decrease 
in corn ethanol consumption in the non-USA region. 

In these results, commodity diversion (reduced crop use for other purposes) accounts for 
15-17 percent of the shock in ADAGE, 23-24 percent of the shock in GCAM, 26-40 percent of 
the shock in GLOBIOM, and 57 percent of the shock in GTAP. These results are described more 
in Section 6.3. Of the additional corn production, ADAGE, GCAM, GLOBIOM, and GTAP each 
use a different mix of crop intensification (increased corn yields), shifting of cropland from other 
crops to corn (“crop shifting” in Figure 6.1-2), and shifting land from other land types to 
cropland (“new cropland” in Figure 6.1-2). In the GCAM results, most of the new corn comes 
from new cropland. In the GLOBIOM and GTAP results, most of the new corn comes from 
shifting of cropland from other crops to corn. In the ADAGE results, there is a transition over 
time from more cropland shifting in 2030 to more new cropland in 2050. For GTAP, the primary 
strategy for meeting the corn ethanol shock is commodity diversion, highlighted by a 1 percent 
reduction in USA region feed consumption (DDG feed increases, corn feed decreases). However, 
this reduction in total feed use has a much smaller impact (0.002 percent reduction) on USA 
region meat and dairy production. Corn production and land use results are described in more 
detail in Sections 6.3 and 6.6. 
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Figure 6.1-2: Top panel: Percentage of the corn ethanol shock that is met by different 
categories in 2030 and 2050. Bottom panel: Million metric tons of additional corn 
production (red, orange, and yellow) and corn diverted to corn ethanol production from 
other uses (green)179 

6.2 Energy Market Impacts 

Corn ethanol has the potential to reduce GHGs and mitigate climate change if its use 
reduces consumption of sufficient quantities of other fuels derived from fossil sources (e.g., 
petroleum, natural gas). Thus, the effect of increased corn ethanol consumption on other energy 
markets is a critical component of the overall assessment of GHG impacts of corn ethanol use. 

While the market impacts of increasing the use of one category of fuel are complex and 
interrelated, we can consider several broad mechanisms that affect the use of other sources of 
energy. First, increasing the use of a liquid biofuel can directly replace the use of petroleum-
derived fuels, thereby decreasing the amount of petroleum-derived fuel consumed. Secondly, an 
increase in the production of additional biofuel requires additional energy inputs; increased corn 
ethanol production, for example, would result in increased demand for natural gas and any other 

179 A negative percent contribution means that there was decrease in corn production or an increase in non-fuel uses 
of corn. New cropland in GLOBIOM has a negative percent contribution in 2050 because the amount of corn 
cropland in non-USA regions is lower in the corn ethanol shock than in the reference case. In 2050, non-USA 
regions in GLOBIOM produce less corn and more of other types of crops to make up for lost production in the USA 
region. There are also shifts in the feed market from corn to DDG. These types of dynamics are discussed more in 
Sections 6.3. 
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energy inputs required to grow, transport, and process additional feedstock. Correspondingly, a 
reduction in the extraction and refining of petroleum would result in decreased demand for the 
energy sources required in those processes. Finally, all of the above effects on demand for 
energy sources will affect fuel prices, which, in turn, affect supply and demand for those fuels. 
We refer to these adjustments in supply and demand to price as market-mediated effects. 

Towards the end of this section, we present modeling results describing changes in liquid 
fuel consumption relative to the size of the cumulative corn ethanol shock.180 These metrics 
indicate whether one BTU of increased corn ethanol consumption in the USA region displaces 
more or less than one BTU of refined oil181 or biofuel consumption, when averaged across all 
years represented in the scenarios, and including the indirect effects discussed above. These 
effects vary depending on whether they are considered within the USA region or non-USA 
regions. As an illustration of the regional differentiation, we consider the expected effect of an 
increase in corn ethanol consumption in the USA region on consumption of refined oil in the 
non-USA regions. The primary theoretical mechanism for this effect is as follows: 1) biofuel 
consumption increases in the USA region, displacing some quantity of refined oil consumption 
in the USA region; 2) this reduces global demand for petroleum which puts downward pressure 
on the price of crude and refined oil in non-USA regions; 3) the effect on crude and refined oil 
prices leads to increasing demand for refined oil outside of the USA. The degree to which these 
effects are reflected in the model results is presented in Figure 6.2-3 and the accompanying 
discussion at the end of this section. 

As discussed in Section 3, the models considered in this section differ in their 
representations of energy markets. GREET is largely an attributional framework which includes 
detailed accounting of the energy inputs for production of feedstocks, biofuels, and fossil fuels 
but does not include a representation of markets for energy goods, the displacement effect of an 
increase of biofuel use, nor of any other market mediated effects. GLOBIOM does not represent 
energy commodities or markets, so it cannot be used to estimate the effects of a biofuel shock on 
these markets. ADAGE, GCAM, and GTAP each represent a selection of energy commodities, 
end use sectors, and market interactions. 

180 I.e., the cumulative changes in energy consumption expressed as a percentage of the cumulative change in US 
corn ethanol consumption over the duration of the modeled period. 
181 In these models, refined oil is an aggregation of all refined petroleum products, including gasoline and diesel. 

63 



  
 

 
 

  
   
 

 
 

   
  

    
   

   
   

 
    

   
    

   
 

Figure 6.2-1: Difference in consumption of energy commodities (quadrillion BTUs) in the 
corn ethanol shock relative to the reference case in 2030 and 2050 (ADAGE, GCAM) and 
2014 (GTAP) 

ADAGE, GCAM, and GTAP results show differing estimated net impacts on biofuel 
consumption and fossil fuel consumption under a one billion-gallon corn ethanol shock scenario 
(Figure 6.2-1). As illustrated in Figure 6.1-1, a portion of the corn ethanol shock in GCAM is 
met through decreased U.S. net exports of corn ethanol, the majority of which (95 percent in 
2030) is a reduction in gross exports, as opposed to increased gross imports. This results in a 
decrease in corn ethanol consumption in the non-USA regions (roughly ten percent when 
compared to the total energy content of the corn ethanol shock in 2030) and an increase in 
consumption of ethanol produced from sugar crops in non-USA regions (two percent of the 
shock in 2030). While ADAGE and GTAP do represent trade in biofuel commodities (see Figure 
6.2-2 below), the corn ethanol shock has little effect on trade of ethanol, and, consequently, little 
effect on consumption of biofuels in non-USA regions, in the results from these models. 
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Figure 6.2-2: Difference in U.S. net exports of energy commodities (quadrillion BTUs) in 
the corn ethanol shock relative to the reference case in 2030 and 2050 (ADAGE, GCAM) 
and 2014 (GTAP) 

Results in all three models show increased consumption and decreased U.S. net exports 
of natural gas, largely due to increased production of corn ethanol and drying of DDGs, though 
the size of these impacts is notably smaller in GTAP results compared to in ADAGE and 
GCAM. Impacts on natural gas use in the non-USA regions differ. GCAM results show 
consistent and decreasing consumption of natural gas, corresponding with decreased demand for 
natural gas used in ethanol production in non-USA regions and with other market mediated 
effects. The lack of significant impacts on non-USA ethanol consumption in ADAGE and GTAP 
results in a smaller effect on non-USA natural gas consumption in results from those models. 

ADAGE, GCAM, and GTAP each model an aggregated refined oil commodity which 
represents a range of petroleum products including gasoline, distillate fuel, and other industrial 
chemicals and products. The primary displacement effect of increased corn ethanol consumption 
is seen in the consumption of this modeled refined oil commodity. Within the USA region, 
ADAGE, GCAM, and GTAP results show differing reductions in refined oil use; 0.068 and 
0.079 quads in ADAGE and GCAM respectively in 2030, and 0.048 quads in GTAP in 2014. 
The decrease in refined oil use in both ADAGE and GCAM is predominantly in the 
transportation end use sector – this is the primary displacement effect – with some relatively 
minor market mediated effects in other end use sectors. Results available from the GTAP model 
did not disaggregate refined oil use by end use. 
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The decrease in demand for crude and refined oil in the USA region observed in these 
model results corresponds with a decrease in the price of these commodities. However, the 
impact of the modeled shock on estimated prices of crude oil and refined oil is very small in 
absolute terms because the one billion gallon shock represents only around one tenth of one 
percent of global liquid fuel consumption. The result is a decrease in the estimated prices of 
crude and refined oil by between one and three hundredths of one percent in the USA and non-
USA regions in ADAGE and GCAM results. Since crude and refined oil are globally traded, the 
modeled price changes within and outside of the USA region are similar in direction and 
magnitude. Outside of the USA region, all three model results show increased refined oil 
consumption, largely driven by the downward price pressure on oil discussed above, though the 
magnitude varies among models and model years. 

Displacement and other net market impacts on refined oil consumption are often 
presented in metrics normalized to the biofuel shock volume. This representation facilitates 
comparisons of the effect across different studies and shock volumes. This indirect fuel use 
effect is sometimes described in the literature as “oil rebound,” though the scope of what is 
included within the definition of “rebound" varies. 

In the case of this model comparison exercise, we find it illustrative to consider the ratio 
of cumulative net impacts on refined oil and other biofuels to the cumulative impacts on 
consumption of corn ethanol in the USA region. These metrics indicate whether one BTU of 
corn ethanol displaces more or less than one BTU of refined oil or other biofuel consumption, 
when averaged across all years represented in the scenarios, and including the indirect effects 
discussed above. 

66 



  
 

 
 

    
 

 
 

   
   

 
  

  
    

    
      

  
   

   
  

    
   

     
    

  

 
            

          
              

         
             

Figure 6.2-3: Difference in liquid fuel consumption relative to the volume of the corn 
ethanol shock182 

Figure 6.2-3 illustrates these cumulative relative effects within the USA region and non-
USA regions for both biofuels and refined oil. The left pane depicts the effect of the corn ethanol 
shock on total biofuel consumption within the USA region (blue) and non-USA region (orange). 
As discussed in Section 4, in the corn ethanol shock scenario, U.S. consumption of corn ethanol 
is increased by one billion gallons, while U.S. consumption of all other biofuels is held constant 
at reference case levels. Thus the cumulative difference in biofuel consumption in the USA 
region between the corn ethanol scenario and the reference case is equivalent to the cumulative 
size of the corn ethanol shock, which is the denominator of all of these relative metrics. 
Therefore, by definition, the blue bar in the left pane is 100 percent, and represents the full 
cumulative corn ethanol shock. Note that the scenarios in this model comparison exercise did not 
place any additional constraints on consumption of biofuels in non-USA regions, so the 
cumulative difference in consumption of biofuels in non-USA regions, depicted in orange on the 
left pane of Figure 6.2-3, represents net impacts of the shock on consumption across all 
represented biofuels. As discussed above, in the GCAM results for the corn ethanol scenario, 
some of the required corn ethanol shock volume is met through adjustments in net trade of corn 
ethanol. In the ADAGE and GTAP results for this scenario, the shock is met almost entirely 
through increased corn ethanol production in the USA region. The cumulative effect of this 

182 Values in the figure represent the difference between the shock and reference case of the given fuel category 
(refined oil vs. liquid biofuels) and given region (USA region vs non-USA regions) divided by the difference in 
consumption of liquid biofuels in the USA region (i.e., the shock volume). For ADAGE and GCAM, this is 
calculated using cumulative volume differences between 2020 and 2050. For GTAP, which only estimates 
differences in a single time step, the calculation uses only the volume differences in 2014. 
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difference is seen in the orange bars; in GCAM, cumulative non-USA consumption of biofuels 
decreases by eight percent of the cumulative USA corn ethanol shock volume, whereas ADAGE 
and GTAP only show a one percent decrease in non-USA biofuel consumption. Thus, on net, the 
shock scenario in GCAM increases global biofuel consumption by 92 percent of the total 
specified cumulative shock, whereas the shock scenario in ADAGE and GTAP increases global 
biofuel consumption by 99 percent of the total specified cumulative shock. 

The righthand pane in Figure 6.2-3 illustrates the cumulative effects on refined oil 
consumption within and outside the USA region. Under the corn ethanol shock scenario, that 
additional volume is required to be consumed within the USA region, so the primary 
displacement of refined oil used for transportation is within the USA region. If one BTU of 
ethanol use displaced exactly one BTU of refined oil use in a given set of model results, and all 
of the other indirect effects within the USA region discussed above were negligible, the blue bars 
in this pane would show 100 percent. Thus, the size of the bar relative to 100 percent shows 
whether the cumulative net impacts within the USA region are more or less than perfect energy 
equivalent displacement. 

As seen in the figure, there is greater than perfect displacement of refined oil in the USA 
region in the GCAM results (107 percent). This displacement exceeds 100 percent primarily 
because GCAM projects that the corn ethanol shock will increase the average price of fuel in the 
USA region’s gasoline pool. This causes a small decrease in USA region demand for gasoline in 
addition to the energy equivalent displacement. In contrast, the ADAGE and GTAP results show 
less than perfect displacement of refined oil in the USA region (83 percent and 61 percent, 
respectively). In ADAGE, this difference is largely due to smaller reductions in refined oil 
consumption in 2040 and 2050. 

The effect on cumulative net non-USA oil consumption – a commonly used definition of 
“oil rebound” in the literature – shows how global oil consumption changes as a result of the 
shock. GCAM and GTAP results show larger increases in non-USA refined oil consumption (23 
percent and 22 percent of the cumulative shock, respectively) than ADAGE (15 percent). The 
global net effect of the shock on refined oil consumption is that, on average, 100 BTUs of corn 
ethanol required to be consumed in the USA displaces 68 BTUs of global refined oil 
consumption in ADAGE, 83 BTUs of global refined oil consumption in GCAM, and 40 BTUs of 
global refined oil consumption in GTAP. That the estimated net effect of a U.S. biofuel shock on 
global oil consumption amounts to less than one-for-one displacement makes intuitive sense; oil 
and refined oil products are globally traded commodities. Any reduction in consumption of 
refined oil in the USA makes available some additional supply to the rest of the world, which 
would be expected to reduce the price of crude and refined oil globally and result in adjustments 
to consumption patterns in all regions. We note, however, that the range of reductions in refined 
oil use varies widely across the three models with energy sector representation, directly resulting 
in the wide range of energy sector emissions savings estimated by these models. These emissions 
results are presented in Section 6.7 below. Future research could better define and understand the 
parameters and assumptions that lead to this range in reduction of refined oil consumption. 
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6.3 Crop Production and Consumption 

As shown in Section 6.1, ADAGE, GCAM, GLOBIOM, and GTAP results estimate 
about 40-85 percent of the corn ethanol shock would be sourced from new corn production. 
Estimated new corn production comes primarily from the USA region in these ADAGE, GCAM, 
GLOBIOM, and GTAP results, with some new corn also produced in the non-USA regions in 
the GCAM and GLOBIOM results (Figure 6.3-1). All four models estimate some reduction in 
production of other crops in the USA region, though the magnitude varies.183 Soybean 
production accounts for a large percentage of this decrease in all four models, but the 
displacement of other crops is more variable across the results. GLOBIOM estimates the largest 
decrease in non-corn USA crop production and GTAP the second largest, with GCAM and 
ADAGE showing similar, more modest decreases. 

Figure 6.3-1: Difference in commodity production (million metric tons) in the corn ethanol 
shock relative to the reference case in 2014 (GTAP) and 2030 (ADAGE, GCAM, 
GLOBIOM) 

Results from three of the four models – GCAM, GLOBIOM, and GTAP – also estimate a 
net increase in crop production in the non-USA region. These increases are multi-faceted, but 
generally the crops with greater non-USA production are those for which U.S. net exports are 
decreasing in the results for each respective model, i.e., some combination of corn, soybeans, 
and/or wheat. One notable outlier to this general trend is the increase in sugar crop production in 
GCAM. As shown in Section 6.2 and Figure 6.3-2, this additional sugar crop production is used 
for fuel production in the non-USA regions of GCAM, which contributes to an increase in the 

183 We also looked at forest product production for the models that are able to report it (ADAGE, GCAM, 
GLOBIOM), and the change relative to the reference case is negligible. 
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consumption of sugar crop ethanol. Conversely, in the ADAGE results, we observe a small net 
decrease in crop production in the non-USA regions. 

Globally, crop production increases in all four sets of model results. Most of the net 
increase globally is from new corn production to produce additional corn ethanol. One exception 
is the aforementioned increase in sugar crop production in GCAM; this is also occuring 
indirectly to allow for greater consumption of corn ethanol in the USA region. We observe 
substantial variation across the models regarding the magnitude of increased crop production, 
and the share occurring within the USA region versus the non-USA regions. This is an area of 
uncertainty across the models. 

As explained in Section 6.1, in the ADAGE, GCAM, GLOBIOM, and GTAP results, 
some of the corn ethanol shock is met by diversion of corn to fuel production from other end 
uses. All four of these models show a reduction in the amount of corn used for feed, but there is 
variation across the model results in how much the corn feed consumption is reduced (Figure 
6.3-2). Part of the feed market impact may be attributable to the increase in corn prices which 
follows from increased demand for corn in the shock case (changes in prices in the corn ethanol 
shock case are discussed further below in Section 6.5). But it is also in part attributable to greater 
production of corn DDG in the shock case. 

DDG is a coproduct of corn ethanol production used almost exclusively for animal feed. 
In these model results, the additional DDG produced from the additional corn ethanol production 
is used for feed to replace the corn (that is, the DDG “backfills” for the corn diverted from feed 
use to fuel use). Historically, USA-produced corn DDG is both consumed domestically and 
exported. The degree to which future additional DDG production might be consumed 
domestically versus exported is therefore a key uncertainty in forward-looking scenario analysis 
for corn ethanol consumption. In the GLOBIOM results shown in Figure 6.3-2 below, the DDG 
is consumed entirely within the USA region in 2030, displacing mostly corn in the feed market. 
In ADAGE, GCAM, and GTAP, some of the additional DDG is consumed domestically and 
some is exported for consumption in the non-USA regions (see also Figure 6.4-1). ADAGE 
shows the largest share of exported DDG. Within the USA region, mostly corn is displaced in the 
feed market. In non-USA regions, larger proportions of other crops are displaced, commensurate 
with the dominant feed products in the affected regions. The results across all four models agree 
however that, on a global basis, corn is the primary feed commodity displaced by additional 
DDG. There is also good agreement across these four sets of results about the magnitude of 
increased DDG production and consumption in response to the corn ethanol shock. 

We observe from these results that there is more consistency among the models we 
considered about the global magnitude of DDG consumption in response to a corn ethanol shock 
than there is about where in the world that additional DDG consumption will occur. From this 
we can conclude that exogenous assumptions about the location of DDG consumption carry 
uncertainty. A possible area for further sensitivity analysis is to explore the potential impacts on 
estimated GHG emissions should additional DDG be consumed primarily in the USA versus 
primarily outside the USA. 
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The ADAGE, GLOBIOM, and GTAP results estimate more additional corn for fuel 
production than do the GCAM results. This is because, as discussed above, GCAM is meeting 
some of the shock by reducing corn ethanol consumption in non-USA regions and reducing the 
U.S. net exports of corn ethanol. To make up for the loss of corn ethanol in the GCAM results, 
non-USA regions produce and consume some additional sugar crop-based ethanol. The question 
of whether non-USA biofuel production and consumption would be measurably affected by 
additional demand for corn ethanol in the USA therefore remains an uncertainty. However, it is 
clear that such potential impacts on the energy sector may meaningfully affect the results; these 
impacts cannot confidently be assumed to be zero. 

The scenario results from ADAGE, GCAM, GLOBIOM, and GTAP consistently show 
only minimal changes in the consumption of commodities for food, crushing, and other uses. 
These results also consistently show only minimal changes in the consumption of commodities 
and coproducts other than corn, DDG, and sugar crops. 

Figure 6.3-2: Difference in consumption by end use (million metric tons) in the corn 
ethanol shock relative to the reference case in 2014 (GTAP) and 2030 (ADAGE, GCAM, 
GLOBIOM)184 

6.4 Trade of Agricultural Commodities 

As discussed in Section 3.1.6, the structural representations of trade vary across the four 
economic models considered in this exercise (ADAGE, GCAM, GLOBIOM, GTAP). Because 
trade is more elastic by default in some model trade structures than others, one would expect the 

184 Results are shown in million metric tons of each feedstock. 
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impact of the corn ethanol shock on U.S. corn and other agricultural commodity exports to vary 
by model. One would also expect the shares of domestic versus international consumption of the 
DDG coproduct to vary by model, as imported DDG from the U.S. would be valued differently 
based on how simulated economic actors are calibrated to value imported versus domestically 
produced feed products. 

Consistent with this expectation, we do observe ADAGE, GCAM, GLOBIOM, and 
GTAP differ in their agricultural commodity trade responses to the corn ethanol shock. This is 
illustrated by differences between the shock scenario and reference case in U.S. net exports of 
crops and secondary agricultural commodities (see Figure 6.4-1). Results from all four models 
show relatively minor changes in gross imports relative to gross exports, so the data displayed in 
Figure 6.4-1 are roughly equivalent to differences in gross exports from the USA region. In 
general, these reductions appear largely commensurate with the declines in crop production from 
the USA region discussed in Section 6.3 above. 

Figure 6.4-1: Difference in U.S. net exports of crops and secondary agricultural products 
(million metric tons) in the corn ethanol shock relative to the reference case in 2030 and 
2050 (ADAGE, GCAM, GLOBIOM) and 2014 (GTAP) 

As discussed in Section 6.1, most of the corn ethanol shock in the ADAGE results is met 
through additional corn production in the USA region, rather than imported corn. This results in 
additional DDG production, roughly 41 percent of which is exported to the non-USA region. 
There is very little change in trade of corn in the ADAGE results. In the GCAM results, the USA 
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region reduces gross exports of corn to supply a portion of the additional demanded ethanol 
feedstock. Of the additional DDG production in the USA region, roughly 18 percent is exported. 
In these GCAM results, there are also decreases in U.S. net exports of other crops, most notably 
soy and wheat. This is due to competition for land leading to some crop switching from other 
crops to corn production in the USA region, resulting in less of these crops being available for 
export. The GTAP results show a similar pattern as the GCAM results, i.e., net exports of DDG 
increase while net exports of other commodities decrease relative to the reference case. Relative 
to the GCAM results, the GTAP results include a smaller increase in DDG net exports, a smaller 
decrease in corn net exports, but a larger decrease in net exports of other commodities such as 
soybeans. As discussed in Section 6.1, in these GLOBIOM results most of the additional corn 
used for ethanol feedstock in the corn ethanol shock scenario is produced in the USA region by 
switching cropland from other crops to corn production. This results in greater reductions in the 
production of other crops compared to what we observe in the ADAGE and GCAM results, most 
notably in production of soy, wheat, and other crops. This results in larger decreases in exports 
of those crops from the USA region in the GLOBIOM results. In these results, GLOBIOM 
chooses to consume most of the additional DDG production domestically in 2030 and 2050, 
which creates greater flexibility to divert corn used to meet the ethanol shock from the feed 
market. In 2050, however, GLOBIOM estimates additional crop switching from soy to corn, 
increasing the amount of corn which is used for animal feed and freeing up some DDG for 
export in that model period. 

6.5 Crop Yield 

As discussed in Section 5.3 above, the four economic models included in this comparison 
exercise all have the ability to increase crop yields in response to changes in crop price. The 
theoretical basis for yields responding to price is similar across models; to the extent producers 
see long-term revenue per ton of crop increasing, they may choose to invest in more expensive 
but higher yielding agricultural technologies (i.e., invest more revenue in capital and material 
inputs to production) and/or increase their personnel (i.e., invest more revenue in labor inputs to 
production). 

As discussed in Section 5.3 above, the endogenous mechanisms within each model which 
simulate these decisions vary in structure. GCAM and GLOBIOM each represent four distinct 
crop management options for each crop, though the characteristics of the four options in each 
model are not fully aligned with one another. In ADAGE and GTAP, inputs of labor, capital, and 
materials may be increased to generate higher yields through nested CES production functions. 
The main similarity across these four models when it comes to changes in crop yield is that an 
increase in crop price is the mechanism by which higher crop yields are induced. However, these 
differences in endogenous yield response mechanisms indicate that each model would be 
expected to simulate somewhat different patterns and magnitudes of crop yield response to a 
given change in price. 

Reference case yield trends are also an important factor in understanding differences 
across models. As shown in Figure 5.3-1, reference case corn crop yield trends across the four 
economic models are fairly similar in the historical periods of 2010 and 2015, though not 
identical. However, for the three dynamic models, ADAGE, GCAM, and GLOBIOM, the trends 
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in reference case corn yields diverge over time. Yields are calibrated to improve over time in all 
three models however, reflecting a shared assumption that agricultural technologies will continue 
to improve into the future. In reviewing the change in corn yields in our shock scenario relative 
to the reference case shown by these dynamic models, the reader should keep in mind that yields 
are improving over time in both the USA and non-USA regions in both scenarios, as they do in 
the reference case. 

As shown in Figure 6.1-2, crop intensification contributes to the sourcing of corn for the 
ethanol shock to varying degrees across the models. In the biofuel volume shock scenarios 
modeled for this exercise, we observe that the contributions from intensification are a minority of 
the feedstock sourcing solution, accounting 15 percent or less of the additional feedstock 
required. Intensification is a part of each model solution to at least some degree however, and we 
can make some useful observations about how this effect is similar and different across the 
models considered. 

Before discussing the modeled crop yield results from this exercise, it is important first to 
understand what is meant in this case by the term intensification. Increasing crop yield per 
harvested unit of land is only one method of intensifying crop production. In regions of the world 
where climatic conditions allow for it, multi-cropping (i.e., planting more than one crop per year) 
is another option. GLOBIOM and GTAP consider this option explicitly to some extent by 
distinguishing between the physical area on which crops are planted and the number of harvests 
achieved annually on that area. In ADAGE and GCAM, no such distinction is made, and multi-
cropping is represented implicitly, embedded in the average yield for a given crop in a given 
growing region. GTAP does not report total areas of multi-cropping in a given scenario, but it 
does calculate and report changes between scenarios in harvested cropland area, unused cropland 
and multi-cropping area. Thus, increasing the ratio of harvested to planted cropland area is a 
distinct intensification strategy for GTAP. 

Another intensification option is to shift production from less productive land or growing 
regions to more productive land or regions. More productive land is assumed in these models to 
garner a higher rental rate (i.e., the land is more expensive to purchase or use) because of the 
higher revenues it can generate. As crop prices rise however, crop producers can potentially 
afford more of this more expensive land. This intensification option is represented in all four 
models to varying degrees, as the spatial detail of growing regions and land cover varies across 
models. 

When models report average yield for a given crop across a broad geopolitical region, 
that output value mixes together some, but not necessarily all, of these effects. Depending on 
how the reported yield value is calculated, different information about intensification may be 
embedded. For the purposes of this section, yield output is calculated as regional production of a 
crop divided by reported regional cropland use for that crop (these outputs are discussed in 
greater detail in Section 6.6 below). Therefore, the reader should keep in mind that what is 
discussed in this section as modeled crop yield output represents intensification more broadly 
and is not only an improvement in the yield of a crop on specific acres of land through greater 
investment in crop production inputs on that land. 
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As shown in Figure 6.5-1 below, average USA region corn yields increase in all four 
models in response to the corn ethanol shock. One can compare these results with the reference 
case yields presented in Figure 5.3-1 and observe that these improvements are minor, less than a 
1 percent improvement in USA region average yield in all cases. While improvements may be 
larger in particular growing regions, the average yield across the USA region is instructive in 
understanding why intensification plays only a minor role in the sourcing of corn for the ethanol 
shock. As a collective, these four models estimate the corn ethanol shock modeled for this 
comparison would induce relatively minor improvements in corn yield. This small observed 
change in USA region corn yields is reasonable in light of the crop price changes. Figure 6.5-2 
below shows that the change in corn price is also small, less than 0.5 percent in 2030. As 
discussed above, crop price is the primary driver of increased crop yields and intensification in 
general, and a small price change would be expected to induce a small yield response as well. 

Looking at the non-USA results, there is even less effect on corn yield. This is not an 
unexpected result. Figure 6.3-1 above shows the increase in corn production in response to the 
shock is concentrated in the USA region. Figure 6.5-2 shows there is virtually zero change in 
corn prices in the non-USA regions in response to the shock as well. This lack of perturbation of 
the non-USA corn systems would not be expected to induce much change in corn yields. 

Figure 6.5-1: Difference in corn yield in the corn ethanol shock relative to the reference 
case in 2014 (GTAP) and 2030 (ADAGE, GCAM, GLOBIOM, GTAP) 
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Figure 6.5-2: Percent difference in commodity prices in the corn ethanol shock relative to 
the reference case185 

In the dynamic models, it is also instructive to consider the trend in yield change over 
time, relative to the reference case. As shown in Figure 6.5-3 below, the pattern of this change 
over time varies across the three dynamic models. Looking first at the results for the USA region, 
in two of the three dynamic models, ADAGE and GCAM, the corn crop yield response to the 
corn ethanol shock is strongest in 2030, the time step in which the shock reaches its peak. The 
yield response diminishes thereafter over time, likely reflecting the fact that reference case yields 
continue to improve in both of these models beyond 2030. The GLOBIOM results show a 
different pattern. However, because all of these changes are fairly small compared to the 
reference case corn yield, it is difficult to read much into the trends over time. Outside of the 
USA region, none of the four models show a substantial change in corn yield. These responses 
are consistent with the changes in corn area in each of the three models, described in Figure 6.6-
2 further below. 

185 Average commodity prices for non-USA regions in GTAP results were not available for this exercise. 
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Figure 6.5-3: Difference in corn yield in the corn ethanol shock relative to the reference 
case in 2014 (GTAP) and over time from 2020 to 2050 (ADAGE, GCAM, GLOBIOM) 

While the corn crop yield change results may appear to be somewhat different across 
models based on Figure 6.5-3, when compared to reference case corn yields in each model they 
are all relatively small. In ADAGE, GCAM, and GLOBIOM the percent differences in corn 
yields in 2030 in the corn shock relative to the reference case are all less than one percent for the 
USA and non-USA regions. We can observe from these results that the four economic models 
generally agree that, in the specific scenarios modeled for this exercise, yields are not projected 
to improve substantially in response to the corn ethanol shock. However, it is also notable that 
even these small changes in corn yield are responsible for a small but notable percentage of the 
additional corn produced to meet the shock. 

From this exercise however, we cannot draw any firm conclusions from this yield 
comparison regarding whether one method is superior to the others. All four of the models seem 
to behave reasonably in these yield results. Sensitivity analysis may reveal the degree to which 
GHG emissions results change when the underlying assumptions about crop yield responsiveness 
to price are changed. This may indicate areas for further research. 

6.6 Land Use 

As described in Sections 6.1 and 6.3, in the ADAGE, GCAM, GLOBIOM, and GTAP 
results, some of the corn ethanol shock is met by increased corn production, which comes from a 
mix of cropland shifting from other crops to corn, land use change from other land types to 
cropland, and changes in corn yield. As shown in Figure 6.6-1, corn cropland in the USA region 
increases by 0.3 Mha in GTAP (2014) and 0.4-0.5 Mha in ADAGE, GCAM, and GLOBIOM 
(2030). All of these model results show some amount of shifting of other crops to corn, but the 
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amount of crop shifting varies. Model results also show differences in the impact on non-USA 
regions. 

In the GTAP and GLOBIOM results, most of the new corn cropland in the USA region 
comes from shifting of other crops. In these model results, the area of soybean and wheat 
increases in non-USA regions to make up for the loss of production of these crops in the USA 
region. In both the GTAP and GLOBIOM results, the total cropland increases more in non-USA 
regions than in the USA region, even though the corn for the corn ethanol shock is coming from 
the USA region. In the ADAGE results there is some cropland shifting in the USA region, but a 
larger net increase in cropland area in the USA region than seen in the GTAP or GLOBIOM 
results. ADAGE has small amounts of cropland shifting in non-USA regions, with minimal 
changes in total non-USA cropland. In the GCAM results, a much smaller fraction of the new 
corn cropland is coming from crop shifting, and the net increase in cropland in the USA region is 
higher than in the other models. The GCAM results also show an increase in corn cropland in 
non-USA regions, reflecting the increased corn production in non-USA regions to meet the 
shock. 

Figure 6.6-1: Difference in cropland area by crop type (million hectares) in the corn 
ethanol shock relative to the reference case in 2014 (GTAP) and 2030 (ADAGE, GCAM, 
GLOBIOM)186 

186 Horizontal lines show the net change in cropland. Cropland area shown represents land cultivated for row crops 
in ADAGE and GCAM and harvested area in GLOBIOM and GTAP. When a single unit of land is harvested 
multiple times in a single year, the area is counted multiple times as “harvested area” but only a single time as 
“cultivated area.” 
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Each model considered here categorizes land in somewhat different ways (summarized in 
Section 5.2), and each uses different methods for determining which land types, and how much 
of each, are converted in response to economic stimuli in scenario runs (summarized in Section 
2). In addition, the historical data sources on which the models rely to estimate reference case 
land cover and land use differ in some ways, with data primarily coming either from FAO or 
from the GTAP database. 

The four economic models all choose to expand cropland to some degree to meet 
growing crop demands in the corn ethanol shock, which subsequently causes changes in the area 
of other land types in each model (Figure 6.6-2). In the ADAGE results for the corn ethanol 
shock, most of the new cropland converted in the USA region comes from managed pasture. Due 
to the land rent and net primary production (NPP)187 assumptions in ADAGE, that is the most 
profitable conversion option. Very little land is converted outside the USA region in these 
ADAGE results. 

The GCAM results for the corn ethanol shock show decreasing cover for a mix of land 
types in both USA and non-USA regions, with the largest shift in land use estimated to come 
from unmanaged pasture. The change in USA land use is approximately three times greater than 
the non-USA change in use. In the GLOBIOM results, very little new cropland is created in the 
USA region; what change does occur comes largely from managed pasture. In the non-USA 
region, the area of other arable land and grassland decreases relative to the reference case. As 
explained in Section 2, in these model runs GLOBIOM does not allow forest conversion in the 
USA and EU regions and restricts natural land conversion. The restriction on natural land 
conversion may be a significant explanatory factor behind the observation in these GLOBIOM 
results that the new corn cropland is mostly coming from crop shifting, rather than from a net 
increase in cropland. 

In the GTAP results, most of the new cropland comes from other arable land, which 
includes the land types categorized in the GTAP results as “cropland pasture” and “unused 
cropland.” In the GTAP results, in the USA region, about 75 percent of the increase in harvested 
area is explained by a reduction in cropland pasture area (land that fluctuates between cropland 
and pasture and was unharvested in the reference case), 16 percent by a reduction in unused 
cropland, 7 percent by a decrease in pasture, and 4 percent by an increase in multi-cropping. In 
the GTAP results, in the non-USA regions, cropland pasture is once again the main source for 
new harvested area (54 percent), followed by pasture (21 percent), unused cropland (12 percent), 
forest (7 percent) and increased multi-cropping (6 percent). The GTAP results show no change in 
unmanaged forest, grassland or pasture as these are not land categories in the GTAP model. 

Each of the models has different assumptions about the carbon stock of different land 
types in different regions. As shown in more detail in Section 6.7, the type and amount of land 
converted and the carbon stock of the land types will factor in to the emissions from land use 
change. 

187 Net primary production is a measure of the rate of increase in plant biomass. 
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Figure 6.6-2: Difference in land use (million hectares) in the corn ethanol shock relative to 
the reference case in 2014 (GTAP) and 2030 (ADAGE, GCAM, GLOBIOM)188 

Following the trends observed in the crop production results, the models show variation 
in both the magnitude and location of land use change. As might be expected given their 
differences in land competition structure and land categorization, these four models also present 
diverse estimates regarding what types of land might be converted to cropland in response to 
greater demand for corn ethanol. The models show some consistency in that they all convert a 
significant share of the new cropland from pasture lands. Beyond this, some models convert 
some generally smaller amount of forest land while others convert some amount of natural 
grassland. Some of this uncertainty appears to be spatial in nature, that is, the models have 
different estimates regarding where in the world cropland will expand. However, a significant 
portion also appears attributable to differences in land conversion flexibility across the models. 
Both factors are areas ripe for sensitivity and uncertainty analysis. As discussed in detail in 
Sections 8 and 9, we have conducted some analyses of this sort for this exercise, but this remains 
an area of potential for future research. 

6.7 Emissions 

The modeled results of energy consumption, crop production, and land use change 
described above come together in the modeled greenhouse gas emissions. As shown in Figure 
6.7-1, the modeled GHG emissions over time vary by model. 

188 In Figure 6.6-2 and 7.6-2, “Cropland” area in GTAP represents land cultivated for row crops (calculated as the 
change in harvested area minus the change in multicropping), while cropland pasture, and other unused cropland 
have been reassigned to “Other Arable Land.” This differs from Figure 5.2-1, in which cropland pasture and other 
unused cropland are reported under the “Cropland” category. 

80 



  
 

 
 

     
   

 
 

 
                  

             
              

               
                     

                     
          

Figure 6.7-1: Difference in global greenhouse gas emissions in the corn ethanol shock 
relative to the reference case189 

189 GTAP is not included in this figure because it does not represent emissions over time, and due to time 
constraints, we do not have GTAP GHG emissions by gas for the source categories used in this figure. For 
comparison, for GTAP, in the corn ethanol scenario relative to the reference case (2014), LUC emissions = 0.46 Mt 
CO2e, fossil fuel combustion and industrial CO2 emissions = -1.15 Mt, and other GHGs emissions from all covered 
sources = 0.085 Mt CO2e, of which N2O = 0.41 Mt CO2e, CH4 = -0.28 Mt CO2e, fluorinated gases = 0.001 Mt 
CO2e, and other CO2 = -0.045 Mt CO2e; net total GHG emissions = -0.61 Mt CO2e. GREET is not included in this 
figure because it does not represent scenario-based emissions over time. See Table 6.7-1 for carbon intensity values. 
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Emissions from land use change show different patterns in the GCAM, ADAGE, and 
GLOBIOM results due to the type of land use change occurring relative to the reference case and 
to the carbon stock assumptions in each model. In the ADAGE results, most of the land use 
change emissions that occur are attributable to the conversion of pasture to cropland. ADAGE 
assumes that the soil carbon stock of cropland in the USA region is higher on a per-hectare basis 
than the soil carbon stock of pasture.190 Therefore, the conversion of pasture to cropland causes 
net carbon sequestration, and the emissions over time are less than in the reference case, but 
close to zero. In GCAM, most of the cropland change is estimated to convert from land types 
with relatively low carbon stocks, such as pasture and grassland. However, some of the land use 
change is attributable to reduced future afforestation relative to what GCAM estimates would 
occur in the future in the reference case. Even though the amount of change in future forest land 
is small compared to the amount of change in other land types, the relatively higher carbon 
stocks of forest compared to other land types lead to higher overall land use change emissions in 
these GCAM results, relative to the other models. GLOBIOM shows conversion of cropland 
from grassland and the other arable land aggregate category, which results in estimated LUC 
emissions in between those of ADAGE and GCAM. The GCAM and GLOBIOM results show 
land use change emissions peaking in 2030. This is because land conversion to cropland happens 
primarily from 2020-2030 as more land is needed to increase corn production to meet the corn 
ethanol shock. 

“Energy from Fossil Fuels” (or “fossil fuel emissions”) includes emissions associated 
with producing biofuels (e.g., from consuming natural gas or electricity for process energy), 
direct emissions associated with on-farm energy use to produce feedstock, and transporting both 
biofuel feedstocks and finished fuels, as well as emissions from indirect impacts on the energy 
sector, including displaced gasoline use for transportation that is replaced by corn ethanol. Of the 
three models shown in Figure 6.7-1, these emissions are reported by ADAGE and GCAM. In the 
corn ethanol results from these models, emissions from fossil fuels are lower than in the 
reference case. Fossil fuel emissions reductions in the GCAM results become larger until 2030, 
and then stay relatively constant through 2050. In the ADAGE results, emissions reductions 
become larger until 2030 but then become smaller from 2030 to 2050 (while staying below the 
reference case emissions). As shown in Section 6.2, fossil fuel consumption decreases in the corn 
ethanol shock scenario relative to the reference case. GCAM results show the most reduction in 
fossil fuel consumption, leading to a greater emissions reduction in the GCAM results than in the 
ADAGE results. The drivers of these varying results in fossil fuel consumption are discussed in 
Section 6.2 above. 

Crop production emissions are higher than the reference case in the ADAGE, GCAM, 
and GLOBIOM results. Changes in crop production emissions relative to the reference case are 
due to changes in the types and quantities of crops grown in the models, and primarily come 
from changes in N2O emissions, driven by both increased fertilizer use and direct nitrogen 
fixation by soybeans. As shown in Section 6.3, ADAGE, GCAM, and GLOBIOM results all 
show increases in corn production, with smaller changes in the production of other crops. 
GLOBIOM results also show shifts in the location of soybean production. The increase in crop 
production emissions is small in all of these model results. In the GLOBIOM results, the crop 

190 These assumptions are based on an area-weighted average of carbon stocks from an earlier version of GCAM 
(GCAM 3.2). 
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production emissions increase over time. In the ADAGE and GCAM results, the crop production 
emissions peak in 2030, and then decrease slightly until 2050. The change in emissions relative 
to the reference case from the livestock sector and from industrial and waste management sectors 
is very small. 

The total change in GHG emissions across all sources over time varies across the models 
(Figure 6.7-1). The ADAGE results show a net decrease in emissions from 2020-2040, primarily 
driven by the decrease in CO2 emissions in the energy from fossil fuels category. From 2040-
2050, emissions are higher than in the reference case because the increase in N2O emissions from 
crop production becomes larger than the decrease in CO2 emissions from fossil fuels. In the 
GCAM results, net GHG emissions are greater than the reference case from 2020-2030 and less 
than the reference case from 2035-2050, because the CO2 emissions from land use change 
decline rapidly after 2030. In the GLOBIOM results, net emissions are greater than the reference 
case from 2020-2050, because the largest contributors to emissions (CO2 from land use change 
and N2O from crop production) are greater than the reference case over this time period. 

There are a few commonalities across the ADAGE, GCAM, and GLOBIOM results of 
emissions over time. All of these model results show small but positive emissions from crop 
production relative to the reference case. The model results also all show very small emissions 
from livestock production, waste management, and industry. There are also some key differences 
in the emissions. Although GCAM and ADAGE both consider indirect impacts on the energy 
sector, the emissions over time from the energy sector are very different. Future research could 
explore the factors that determine the extent of refined oil displacement in each model through 
sensitivity analysis. Additionally, there are large differences across the model results in the 
amount of land use change emissions, due to differences in both the types of land converted and 
the carbon stock assumptions. A sensitivity analysis of the carbon stock assumptions in GCAM 
is shown in Section 9.2 below, and a sensitivity analysis of the land conversion elasticities in 
ADAGE is shown in Section 9.3. Future research could focus on the impact of carbon stock 
assumptions in other models, or on other model parameters that determine the types of land 
converted. 

As a next step in considering the lifecycle greenhouse gas emissions associated with the 
corn ethanol shock in these model results, we calculated a carbon intensity (CI) for each category 
of emissions. A CI is an estimate of the emissions per unit of fuel, which we express here in 
kgCO2eq/MMBTU. The CI calculated from a model run depends on the particular scenario and 
model assumptions used. To calculate a CI for the ADAGE, GCAM, and GLOBIOM results, we 
summed the emissions relative to the reference case from 2020 to 2050 to get the difference in 
total cumulative emissions relative to the reference case. Then, we summed the difference in 
corn ethanol consumption in the USA region (i.e., the corn ethanol shock) over 2020 to 2050 to 
get the total cumulative biofuel consumption difference relative to the reference case. Finally, we 
divided the cumulative emissions difference by the cumulative biofuel consumption difference to 
estimate a CI. The calculated CI depends on the time horizon included in the calculation, because 
the annual emissions vary over time. For example, emissions in the corn ethanol scenario relative 
to the reference case may be higher from 2020-2030 than in later time steps, as is the case in 
these GCAM and GLOBIOM results (Figure 6.7-1), or lower in 2020-2030 than in later time 
steps, as is the case in these ADAGE results. Calculating a CI using only the results from 2020-
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2030 would result in a higher CI than considering emissions from 2020-2050 for GCAM and 
GLOBIOM in this case. The opposite would be true for ADAGE in this case. For GTAP results, 
we divided the emissions difference by the biofuel consumption difference in the USA region in 
the single 2014 time step. GTAP emissions are given for a single year, but these results are 
amortized over a 30 year time period. Results from GREET are already given as carbon 
intensities, i.e., this is the metric GREET is designed to estimate. 

When interpreting the ADAGE, GCAM, GLOBIOM, and GTAP CI results, a CI of zero 
means that global GHG emissions are equal in the shock case and the reference case, a positive 
CI means a greater quantity of GHGs are emitted globally relative to the reference case, and a 
negative CI means a smaller quantity of GHGs are emitted globally relative to the reference case. 
Importantly, a negative CI from one of these four models does not necessarily represent GHG 
sequestration, but rather is best interpreted as a lower rate of emissions. Conversely, because 
GREET is an attributional rather than consequential approach, a CI of zero means that the supply 
chain for the fuel is estimated to not produce any emissions, a positive CI means that the supply 
chain is estimated to release net GHG emissions, and a negative CI means that the supply chain 
is estimated to achieve net GHG sequestration.191 

Table 6.7-1 shows the CI of corn ethanol calculated using the emissions reported by each 
model. Models are divided between those frameworks with energy markets (in the left side 
columns) and models without energy markets (in the right side columns). This division is made 
to reflect important differences in the sectors represented and the difficulty of direct 
comparability between models on the left with models on the right. ADAGE, GCAM, and GTAP 
include global emissions from every economic sector, including indirect, market-mediated 
impacts. GREET includes detailed emissions estimates from fuel production, transport, and use, 
but, as it is not a consequential model, it does not estimate the net change in GHG emissions 
resulting from a change in biofuel consumption. Rather it estimates the emissions directly 
attributable to the biofuel supply chain. GLOBIOM does not include any energy sector 
emissions, but does include market impacts on crop production and the livestock sector. 

Because of the differences outlined above, it would be inappropriate to compare all of the 
emissions estimates across all of the models, but we can make several meaningful comparisons. 
Results from the three models with energy markets (ADAGE, GCAM, GTAP) can be directly 
compared, with the caveat that GTAP is representing 2014 while the other models are 
representing a 2020-2050 scenario. Furthermore, we can compare the land use change emissions 
estimates for all of the models, as GREET uses a consequential approach for this category of 
emissions, again with proper caveats about temporal differences. We can also compare crop 
production and livestock sector emissions estimates from ADAGE, GCAM and GLOBIOM.192 

In the table below, we report emissions from “Agriculture, forestry and land use” for all five 

191 This sentence about interpreting GREET CI estimates applies for biofuel pathways, such as corn ethanol and 
soybean oil biodiesel, produced from “primary” feedstocks, but not for all pathways made with waste, byproduct or 
residue feedstocks. For the waste, residue, and byproduct pathways, GREET sometimes considers emissions relative 
to a baseline/counterfactual scenario, in which case a negative CI cannot always be interpreted as a net GHG 
sequestration. 
192 GTAP can also report emissions disaggregated into these source categories, but due to time constraints we did 
not obtain such results from GTAP for this exercise. 
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models as the sum of emissions from these stages; however, the GREET estimate for this 
aggregate category is not directly comparable with the other models for reasons discussed below. 

Energy sector emissions have a large impact on the CI in the ADAGE, GCAM, and 
GTAP results. The energy sector CI is much lower (more negative) for the GCAM results than 
for ADAGE and GTAP results, which is consistent with the greater cumulative global reduction 
of refined oil use (shown in Figure 6.2-3) and lower emissions from fossil fuels over time 
(shown in Figure 6.7-1). GREET reports the CI from fuel production and transportation but does 
not consider indirect impacts on the energy sector, such as the energy rebound effects shown in 
Section 6.2. The fuel production and transportation CI in the GREET results is based on the 
amount of process energy needed for corn ethanol production as well as the amount of energy 
needed to transport the feedstock and the fuel. This is why we use the label “Energy Sector” for 
the first row in Table 6.7-1 for the three models with energy markets, but the label “Biofuel 
Production” for this row for GREET. 
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Table 6.7-1: Carbon intensity of corn ethanol (kgCO2eq/MMBTU) calculated using 
emissions reported by each model193 

Models with Energy Markets Models without Energy Markets 

ADAGE GCAM GTAP GLOBIOM GREET 

Sector/stage-
specific 

emissions 

Energy 
from Fossil 
Fuels 

-15 -65 -15 Biofuel Production x 29 

Crop 
Production 14 16 

1 

Crop Production 9 x 

Feedstock 
Production x 16 

Livestock 
Sector 0.1 0.3 Livestock Sector -1 x 

Other 1 -1 Fuel Use x 0.4 
Land Use 
Change -1 31 6 Land Use Change 13 8 

Totals 

Agriculture, 
forestry, 
and land 
use 

14 47 7 
Agriculture, 
forestry, and land 
use 

21 24 

Global 
GHG 
Impact 

-1 -19 -8 Global GHG Impact x x 

Supply 
Chain GHG 
Emissions 

x x x Supply Chain GHG 
Emissions x 53 

The ADAGE and GCAM results show a similar CI from crop production. The crop 
production CI from the GLOBIOM results is lower than these models, consistent with the lower 
emissions over time in GLOBIOM relative to ADAGE and GCAM. GREET’s feedstock 
production CI is based on the energy and chemical inputs required to produce the amount of corn 
needed for 1 MMBTU of ethanol. Unlike the other models, this value does not represent the 
change in crop production emissions associated with an increase in ethanol production; in other 
words, it does not include indirect impacts on the production of other types of crops. Livestock 
and other sectors (including waste management and other industrial sectors) have only minor 
impacts on the overall CI in ADAGE, GCAM, and GLOBIOM. 

For the GTAP results, as discussed in Section 3.1.4, we have estimates of non-CO2 

emissions by greenhouse gas, but we do not have these emissions disaggregated by sector or 

193 “X” means that the model does not report that category. For GTAP, emissions from crop production, the 
livestock sector, and “other” are reported as an aggregated value of non-LUC, non-fossil fuel emissions. Negative 
values for ADAGE, GCAM, GTAP, and GLOBIOM mean that emissions are lower than the reference case, whereas 
positive values mean the emissions are higher than the reference case. 
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lifecycle stage. GTAP can also report emissions disaggregated into these source categories, but 
due to time constraints we did not obtain such results from GTAP for this exercise. The largest 
changes, by gas, are an increase in N2O and a decrease in CH4. We believe the bulk of the 
changes in these emissions are associated with changes in fertilizer N2O and livestock CH4, but 
more work would be needed to confirm our intuition. For these reasons, in Table 6.7-1, we report 
the aggregated non-CO2 emissions estimate from GTAP across three rows combining Crop 
Production, Livestock Sector and Other. This aggregated emissions estimate from GTAP is 
lower than what the other models report for the sum of emissions from these three categories. 
We would need to do more research to disaggregate these emissions and understand why they 
are lower than estimates from the other models. 

Land use change emissions are reported in all the models, and the CI results have wide 
ranges across the models. As explained above, these differences are due to the type of land use 
change and the carbon stocks of each land type in the models. GREET’s LUC CI is based on 
Argonne’s CCLUB translation of a preestablished GTAP run using a different shock size (11.59 
billion gallons of corn ethanol) from a 2004 baseline. This earlier GTAP run estimated a global 
cropland area increase of 2.1 million hectares, with 47 percent of that additional land 
requirement coming from the USA region, and forest land making up about 11 percent of the 
land needed to convert to cropland.194 

We can compare “Agriculture, forestry and land use change emissions” across four of the 
models (ADAGE, GCAM, GLOBIOM, GTAP). For GTAP, we include the non-CO2 emissions 
in this category. For this category, the GCAM results include the highest emissions, driven by 
the land use change emissions. Although the ADAGE results include lower land use change 
emissions than the GTAP results, the aggregated agriculture and forest sector emissions are 
higher for the ADAGE results, due to the difference in crop production emissions. 

The total global CI can be compared across ADAGE, GCAM, and GTAP, because all of 
these models represent the same sectors and include market impacts. The results from these 
models show a range in corn ethanol CI, primarily due to differences in the energy sector CI and 
land use change CI. For GLOBIOM and GREET, a total global CI cannot be calculated from the 
model results because these models do not include all the relevant sectors and/or do not include 
all the relevant market impacts. For GREET, we calculate the total supply chain CI. This is a 
different metric than the other models’ CIs, since GREET primarily uses an attributional 
approach, coupled with consequential ILUC modeling from GTAP and CCLUB in lifecycle 
analysis rather than a consequential approach. This value does not include any displacement of 
fossil fuel consumption that would occur from the increased consumption of biofuels.195 

194 Taheripour, Farzad, Wallace Tyner, and Michael Wang. 2011. “Global Land Use Changes Due to the U.S. 
Cellulosic Biofuel Program Simulated with the GTAP Model.” Argonne National Laboratory and Purdue 
University. https://greet.es.anl.gov/publication-luc_ethanol. 
195 GREET’s ethanol CI estimates are often compared with GREET CI estimates for gasoline to derive a GHG 
percent reduction relative to gasoline. In our 2010 RFS analysis, we similarly compared ethanol CI estimates from 
models that do not include energy markets with a CI estimate for gasoline to calculate a percent reduction in 
emissions. 
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7 

6.8 Summary of Corn Ethanol Estimates 

Section 6 compares and contrasts the corn ethanol modeling estimates from ADAGE, 
GCAM, GLOBIOM, GREET, and GTAP produced for this exercise. These models source the 
corn ethanol required to meet the assumed shock in different ways in these results, but there are 
some commonalities. Across frameworks, the two primary model strategies are to source corn 
from new production and to divert corn from other uses. However, different models rely more on 
one of these sourcing strategies or the other. Because of these differences in sourcing strategy, 
the model results differ regarding the total additional corn production, crop trade, and land use 
change impacts of the shock. The model results also have some other notable similarities and 
differences. ADAGE, GCAM, GLOBIOM, and GTAP results all show a small amount of crop 
yield intensification. The results also show a displacement of corn for feed use with DDG, 
though there is disagreement regarding how much might be consumed in the USA region versus 
exported and consumed elsewhere in the world. The models which explicitly include the energy 
sector, ADAGE, GCAM, and GTAP, all show a decrease in refined oil consumption in the USA 
region in their results, and an increase in non-USA regions. But there are notable differences 
across these models in the total global displacement of refined oil. These factors all contribute to 
differences in the estimated GHG emissions and CI of corn ethanol across the models, with 
energy sector emissions and land use change emissions differing the most across the model 
results. 

The previous sections also highlight potential areas for future research. Sensitivity 
analysis could better define the GHG emissions implications of model decisions regarding the 
location of additional DDG consumption. Further research and sensitivity analysis could also 
seek to better understand the parameters that influence land conversion to cropland. Furthermore, 
research and sensitivity analysis could seek to better understand why model results show a range 
in the reduction of refined oil consumption. These are only a few examples of the many research 
topics that could help to explain what is driving differences in these model results. 

Comparison of Soybean Oil Biodiesel Estimates 

In this section, we present the results of the soybean oil biodiesel shock. The results in 
this section show the difference between the soybean oil biodiesel shock and the reference case. 
We consider the following elements in turn: 

• Sources of soybean oil biodiesel to meet the shock 
• Energy market impacts from the shock 
• Crop production and consumption 
• Trade impacts 
• Yield changes 
• Land use impacts 
• Emissions: the modeled results of energy consumption, crop production, and land use 

change described above come together in the modeled greenhouse gas emissions. 

The majority of these comparisons include ADAGE, GCAM, GLOBIOM, and GTAP. 
Only the comparison of GHG emissions includes GREET. GREET is a supply chain LCA model 
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that does not represent changes in agricultural and economic markets between reference and 
modeled scenarios, as the other models in this comparison exercise are designed to estimate. 

7.1 Sourcing Overview 

As in the corn ethanol runs, the models included in this analysis have many options 
available for meeting the soybean oil biodiesel consumption shock, including increased 
production of soybean oil biodiesel and changes in biodiesel imports and exports. Increased 
soybean oil biodiesel production could come from diversion of soybeans or soybean oil from 
other uses, increased crushing of existing soybean supplies, or increased production of soybeans. 
This section will give an overview of the extent to which the models rely on each of these 
options for meeting the soybean oil biodiesel consumption shock. 

In the soybean oil biodiesel shock, the models show a range of solutions for meeting the 
shock (Figure 7.1-1). In the ADAGE soybean oil biodiesel results, around half of the shock is 
met by increased biodiesel production in the USA region, and half is met by increased gross 
imports to the USA region. In the GCAM results, 77-79 percent of the shock is met by increased 
soybean oil biodiesel production in the USA region, and 21-23 percent is met by a combination 
of increased imports and reduced exports of soybean oil biodiesel. In GLOBIOM and GTAP, the 
shock is met entirely by increased soybean oil biodiesel production in the USA region. 
GLOBIOM does not have an energy market and therefore cannot trade biofuels, making 
domestic biodiesel production the only option in this model. 

Figure 7.1-1: Sources of additional soybean oil biodiesel consumed in the soybean oil 
biodiesel shock relative to the reference case196 

196 Red shows the contribution increased soybean oil biodiesel production in the USA region; orange shows the 
contribution from increased soybean oil biodiesel gross imports to the USA region; blue shows the contribution 
from reduced soybean oil biodiesel gross exports from the USA region. 
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Although the ADAGE and GCAM results both meet a large percentage of the shock 
through changes in soybean oil biodiesel imports, the impact on non-USA regions is very 
different. In the GCAM results, 43-52 percent of the shock is met by reduced soybean oil 
biodiesel consumption in non-USA regions (Figure 7.1-2). This latter share is larger than the 
share of biofuel trade noted in Figure 7.1-1 above. The estimate in Figure 7.1-2 also includes 
soybeans and soybean oil feedstock which are exported to the USA region rather than being 
processed into biodiesel in their region of origin and consumed domestically. In contrast, the 
ADAGE results do not show a reduction in soybean oil biodiesel consumption in other regions; 
instead the increased imports are sourced from increased soybean oil biodiesel production in 
non-USA regions. Energy market impacts are discussed further in Section 7.2. 

ADAGE, GCAM, GLOBIOM, and GTAP meet the soybean oil biodiesel shock through 
different amounts of soybean and soybean oil diversion from other uses, crop intensification, 
crop shifting to soybean, and new cropland (Figure 7.1-2). Based on the assumed conversion 
factor of soybean oil to soybean oil biodiesel (Section 4), if all of the shock were met by new 
soybean oil biodiesel production, ADAGE, GCAM, and GLOBIOM would need 3.4 million 
metric tons of additional soybean oil for biodiesel in 2030 and 3.3 million metric tons of 
additional soybean oil for biodiesel in 2050 (bottom panel of Figure 7.1-2). GTAP would need 
3.4 million metric tons of additional soybean oil for biodiesel in 2014. The GCAM results show 
much less additional soybean oil is needed for the soybean oil biodiesel shock than in the 
ADAGE, GLOBIOM, or GTAP results because soybean oil biodiesel consumption decreases in 
the non-USA region in GCAM. Because soybean crushing yields about 19 percent extractable 
soybean oil, if all of the additional soybean oil were coming from new soybean production, 
ADAGE, GCAM, and GLOBIOM would require additional production of 17.8 million metric 
tons of soybeans in 2030 and 17.6 million metric tons of soybeans in 2050. GTAP would require 
an additional 18.1 million metric tons of soybeans in 2014. 

In the ADAGE soybean oil biodiesel shock results, less than 5 percent of the shock is met 
by commodity diversion, with the majority of the shock met by new soybean production. In the 
GCAM results, because so much of the shock is met by reduction of soybean oil biodiesel 
consumption in non-USA regions, much less additional soybean oil feedstock is needed than in 
the other models. Of the additional soybean oil feedstock sourced in GCAM, around half comes 
from commodity diversion, and half comes from new soybean production (primarily from new 
cropland). In GLOBIOM and GTAP, the majority of the shock is met through commodity 
diversion (85-88 percent and 83 percent, respectively). GTAP meets a small percentage of the 
shock (2 percent) through a reduction of soybean oil biodiesel consumption in non-USA regions. 
Commodity diversion and soybean production results are described more in Section 7.3, and land 
use results are described in more detail in Section 7.6. 
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Figure 7.1-2: Top panel: Percentage of the soybean oil biodiesel shock that is met by 
different categories in 2030 and 2050. Bottom panel: Million metric tons of additional 
soybean oil from new soybean production (red, orange, and yellow) and diversion from 
other uses (green)197 

7.2 Energy Market Impacts 

The energy market mechanisms at play in the corn ethanol shock generally hold for 
soybean oil biodiesel as well, though the magnitude and some of the detailed effects differ. We 
refer to Section 6.2 above for a discussion of those principles. As noted in that section, of the 
models considered under this model comparison exercise, ADAGE, GCAM, and GTAP include 
explicit representations of energy commodities and energy commodity trade, end use sectors, and 
energy market interactions. 

The impacts of the soybean oil biodiesel shock on consumption of refined oil198 in the 
USA region in ADAGE, GCAM, and GTAP broadly mirror the impacts seen under the corn 
ethanol shock scenario; all three models show substantial displacement of refined oil use in the 
USA region, with displacement in GCAM being the highest, displacement in ADAGE starting 
somewhat less than in GCAM and declining over time, and GTAP having the smallest average 
displacement of refined oil consumption in the USA region. Displacement of consumption of 

197 A negative percent contribution means that there was decrease in soy production or an increase in non-fuel uses 
of soybean. ADAGE has a negative percent contribution from commodity diversion in 2050 because some 
additional soybeans were consumed for “other uses” – in this case, seed for additional soybean production. 
GLOBIOM has a negative percent contribution from new cropland because soy cropland area decreased in non-USA 
regions. 
198 In these models, refined oil is an aggregation of all refined petroleum products, including gasoline and diesel. 
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refined oil in the USA region results in reduced net imports of crude and refined oil, amounting 
to 93 percent and 101 percent of the reduced USA consumption of refined oil in 2030 in 
ADAGE results and GCAM results respectively.199 

Figure 7.2-1: Difference in consumption of energy commodities (quadrillion BTUs) in the 
soybean oil biodiesel shock relative to the reference case in 2030 and 2050 (ADAGE, 
GCAM) and 2014 (GTAP) 

Trade in energy commodities plays a significant role in meeting the soybean oil biodiesel 
shock in results from several of the models considered (see Figures 7.1-1 and 7.2-1). In ADAGE 
and GCAM results, a substantial portion of the shock is met through greater net USA imports of 
soybean oil biodiesel (48 percent and 23 percent of the shock in 2030 in ADAGE and GCAM 
results respectively). In the ADAGE results, the increased net imports of soybean oil biodiesel in 
the USA region are constituted almost exclusively of an increase in gross exports from the Rest 
of Latin America region to the USA region. In the GCAM results, the increased net imports of 
soybean oil biodiesel in the USA region are constituted of changes in exports of biodiesel across 
multiple regions. It is notable that patterns of impacts of the soybean oil biodiesel shock on 
biofuel trade in ADAGE and GCAM reflect the theoretical representations of trade in the two 
models. In ADAGE, where trade is represented bilaterally and calibrated using historical trade 
data, impacts occur almost exclusively in a region with large historical exports of biodiesel to the 
USA. In GCAM, where commodities are exported to and imported from a global pool for each 
commodity, impacts are distributed across multiple regions with historical exports (regardless of 
destination) of biodiesel. 

199 Data on trade of crude oil in GTAP results were not available for this exercise. 
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We also note that GCAM’s estimated reduction in consumption of soybean oil biodiesel 
in the non-USA regions is greater in magnitude than the increased volume of biodiesel exported 
to the USA region. This is because increased demand for soybeans and soybean oil puts upward 
pressure on their prices and further reduces consumption for fuel, food, and other uses in the 
non-USA regions. 

Figure 7.2-2: Difference in U.S. net exports of energy commodities (quadrillion BTUs) in 
the soybean oil biodiesel shock relative to the reference case in 2030 and 2050 (ADAGE, 
GCAM) and 2014 (GTAP) 

Modeled changes in consumption of refined oil in non-USA regions are driven by two 
main mechanisms in the results from ADAGE, GCAM, and GTAP. First, increased use of 
soybean oil biodiesel in the USA region results in decreased consumption of refined oil in that 
region (i.e., “the displacement effect”). This puts downward pressure on the global prices of 
crude and refined oil, though the effect is small in absolute terms (between one and four 
hundredths of a percent) due to the relatively small size of the one billion gallon shock compared 
to global refined liquid fuel consumption. The result of this downward price pressure is some 
increased demand for refined oil in non-USA regions. This effect is present in, and a contributing 
factor to, the increased refined oil consumption seen in all three models in Figure 7.2-1. Second, 
if a portion of the soybean oil biodiesel shock in the USA region is met through increased net 
imports of soybean oil biodiesel, as is the case in ADAGE and GCAM, then the corresponding 
non-USA regions with increased exports of biofuels have to make up that deficit in their liquid 
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fuel markets by “backfilling” with either a) increased consumption of biofuels, likely coming 
from increased production within those regions, or b) increased consumption of refined oil. 

These two backfilling strategies are employed to different extents in ADAGE and GCAM 
results. In the GCAM results, multiple regions increase exports of soybean oil biodiesel to meet 
the increased demand in the USA region, but do not show commensurate increases in domestic 
biodiesel production. This results in reduced consumption of biodiesel in those regions which is 
backfilled with additional refined oil use. In contrast, in the ADAGE results, the increased 
exports of soybean oil biodiesel from the Latin America region are met with increased 
production, resulting in little impact on biofuel consumption in that region and obviating the 
refined oil backfill effect shown in the GCAM results. 

In summary, these dynamics explain the differences between the models in increasing 
consumption of refined oil in non-USA regions. In GCAM results, deficits in liquid fuels 
markets in non-USA regions are backfilled with refined oil, reducing the net global displacement 
effect of the shock on refined oil consumption. In ADAGE results, deficits in liquid fuels 
markets in non-USA regions are backfilled with increased biofuel production. In GTAP results, 
there is little change in trade of biofuels, so there are no significant deficits in liquid fuel markets 
in non-USA regions. 

Finally, ADAGE and GCAM show increased natural gas consumption in the USA region, 
albeit less than in the corn ethanol scenario, while GTAP shows little impact on natural gas 
consumption in any region. The smaller impact on natural gas in the soybean oil biodiesel 
scenario relative to the corn ethanol scenario is logical due to differences in the direct natural gas 
demands of their respective fuel production technologies. The corn ethanol dry mill process 
requires substantial natural gas for DDG drying, whereas the biodiesel transesterification 
production process requires relatively little natural gas. 

As discussed in Section 6.2, cumulative measures of the changes in refined oil and 
biofuel consumption, relative to the size of the shock, are common and useful measures for 
summarizing energy market impacts. These cumulative measures, illustrated in Figure 7.2-3 
reflect the story presented above on the impacts of the soybean oil biodiesel shock on 
consumption of other biofuels and refined oil globally. 
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Figure 7.2-3: Difference in liquid fuel consumption relative to the volume of the soybean oil 
biodiesel shock200 

In the lefthand pane of this figure, we see that the cumulative change in biofuel 
consumption in the non-USA region amounts to one percent of the cumulative soybean oil 
biodiesel shock in ADAGE, and 50 percent of the cumulative soybean oil biodiesel shock in 
GCAM (largely attributable to reductions in soybean oil biodiesel consumption across a number 
of non-USA regions), and six percent of the 2014 soybean oil biodiesel shock in GTAP. 

In the righthand pane, we see similar directional effects on refined oil consumption in the 
USA region as in the corn ethanol shock scenario discussed in Section 6.2; GCAM shows a 
greater reduction in USA consumption of refined oil than the cumulative energy content of the 
shocked biodiesel (119 percent), whereas ADAGE and GTAP show smaller reductions in USA 
consumption of refined oil than the energy content of the shock (91 and 86 percent, 
respectively). GCAM shows a much larger cumulative increase in non-USA refined oil 
consumption outside of the USA region, which is driven by backfill of reduced biodiesel 
consumption in the non-USA region. 

The effect on cumulative net non-USA refined oil consumption – a commonly used 
definition of “oil rebound” in the literature – shows how global oil consumption changes as a 

200 Values in the figure represent the difference between the shock and reference case of the given fuel category 
(refined oil vs. liquid biofuels) and given region (USA region vs non-USA regions) divided by the difference in 
consumption of liquid biofuels in the USA region (i.e., the shock volume). For ADAGE and GCAM, this is 
calculated using cumulative volume differences between 2020 and 2050. For GTAP, which only estimates 
differences in a single time step, the calculation uses only the volume differences in 2014. 
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result of the shock. GCAM results show the largest increase in non-USA refined oil consumption 
(67 percent of the cumulative shock) due to backfilling for traded biodiesel, as discussed above. 
GTAP and ADAGE show more modest increases in non-USA refined oil consumption (34 and 
24 percent respectively). The global net effect of the shock on refined oil consumption is that, on 
average, for every 100 BTUs of soybean oil biodiesel required to be consumed in the USA, 67 
BTUs of global refined oil consumption are displaced in ADAGE, 52 BTUs of global refined oil 
consumption are displaced in GCAM, and 51 BTUs of global refined oil consumption are 
displaced in GTAP. Future research could be done to better understand the parameters and 
assumptions that lead to the range in reduction of refined oil consumption. 

7.3 Crop Production and Consumption 

As shown in Section 7.1, the ADAGE, GCAM, GLOBIOM, and GTAP results differ 
notably in how much of the soybean oil biodiesel shock they each estimate would be sourced 
from new soybean production. This is reflected in the estimated changes in soybean production 
shown in Figure 7.3-1. The ADAGE results show the largest increase in global soybean 
production, followed by GCAM, then GLOBIOM, and then GTAP. ADAGE and GCAM results 
estimate the increase in soybean production would be split between the USA and non-USA 
regions. In the GTAP results, the increase in production is estimated to occur almost entirely in 
the USA region. In GLOBIOM, soybean production is estimated to increase in the USA region 
but decrease in aggregate across the non-USA regions. ADAGE, GCAM, and GLOBIOM results 
all show a decrease in corn production in the USA region as some of the new soybean area 
displaces corn area. 

In the non-USA region, the model results show an increase in the production of oil crops. 
The ADAGE results show an increase in “other oil crop” production.201 In the GTAP, GCAM, 
and GLOBIOM results, the increased oil crop production is primarily palm fruit. The GCAM 
results show decreased corn production in non-USA regions, whereas the GLOBIOM results 
show increased corn production in non-USA regions. 

Globally, crop production increases in all four sets of model results.202 However, there is 
much greater variation in the types and location of crop production across the models than there 
was in the corn ethanol results. All four sets of the model results show an increase in soybean 
production in the USA region, and a decrease in the production of other crops. There is 
substantial variation in the crop production in the non-USA regions, particularly for soybean 
production and palm fruit production. A comparison of Figures 6.1-2 and 7.1-2 lays plain one 
important first order reason for this greater variability. The models show much greater diversity 
in sourcing strategies for soybean oil biodiesel than they do for corn ethanol. This variation in 
sourcing for soybean oil biodiesel results in more complex economic and environmental 
outcomes than corn ethanol. Across the four economic models in this exercise, virtually all of the 
corn for ethanol is produced in the USA region. This is largely attributable to the monolithic role 
of the U.S. in historical global corn production and trade and to the fact that corn has no near-

201 As explained in Section 5.1, ADAGE does not explicitly represent oil crops other than soybeans. Therefore, for 
ADAGE, “other oil crops” includes palm fruit. 
202 We also looked at forest product production for the models that are able to report it (ADAGE, GCAM, 
GLOBIOM), and the change relative to the reference case is negligible. 
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perfect substitutes. By contrast, soybean oil does have near perfect substitutes for many end uses, 
in the form of other vegetable oils. Additionally, soybean oil production and exports, and 
vegetable oil production and exports more broadly, are historically distributed across more 
regions. Marginal global demands for vegetable oil may reasonably be supplied from North 
America, South America, or Asia. Thus, for soybean oil biodiesel, the models have a wider range 
of options for the location of additional vegetable oil production. Also, soybean oil biodiesel 
production has more complex impacts on the consumption and production of other crops than 
corn ethanol production because of the wider range of end uses for soybean oil and meal, as 
described below. The location of additional soybean production and the impact on the production 
of other crops is a potential area for future research and sensitivity analysis. 

Figure 7.3-1: Difference in commodity production (million metric tons) in the soybean oil 
biodiesel shock relative to the reference case in 2014 (GTAP) and 2030 (ADAGE, GCAM, 
GLOBIOM) 

ADAGE, GCAM, GLOBIOM, and GTAP have slightly different pathways for producing 
soybean oil biodiesel. In GCAM, GLOBIOM, and GTAP, soybean oil biodiesel is produced 
from soybean oil. In ADAGE, soybean oil is not explicitly represented, and instead soybean oil 
is part of an aggregated vegetable oil commodity. Soybean oil biodiesel in ADAGE can be 
produced from vegetable oil or directly from soybeans.203 Soybean oil biodiesel produced from 
soybeans produces oil crop meal (a generic vegetable meal commodity) as a coproduct. 

203 From a theoretical perspective, the latter strategy would represent a facility which co-locates crushing and 
biodiesel production plants. Such a facility inputs whole soybeans and outputs biodiesel and soybean meal. 
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The end use impacts of the soybean oil biodiesel shock are more complex than the 
impacts in the corn ethanol shock because soybean oil biodiesel production can impact oilseed 
markets, vegetable oil markets, and oil meal markets (Figure 7.3-2). The ADAGE, GCAM, 
GLOBIOM, and GTAP results all show an increase in soybean crushing in the USA region. This 
produces soybean oil and soybean meal in GCAM, GLOBIOM, and GTAP, and vegetable oil 
and oil crop meal in ADAGE. In the GCAM, GLOBIOM, and GTAP results, additional soybean 
oil is used for fuel production in the USA region. In the ADAGE results, some additional 
vegetable oil is used for fuel production in the USA region, and additional soybean is also used 
directly for fuel production. In the GCAM results, the additional soybean meal produced in the 
USA region largely displaces corn for domestic feed use. We observe a similar trend in the 
ADAGE results, where oil crop meal displaces corn for feed use in the USA region. In GTAP, 
the additional soybean meal produced in the USA region displaces other oil crop meal for 
domestic feed use. By contrast, all of the additional soybean meal produced in the USA region in 
the GLOBIOM results is exported; this increase in USA soybean meal exports in turn depresses 
non-USA production of feed crops, including soybeans. However, USA exports of DDG 
decrease and more DDG is consumed in the USA region, displacing corn for feed use. In the 
USA region, ADAGE, GCAM, and GLOBIOM results show only minimal impacts on food end 
uses. In contrast, the GTAP results show a reduction in soybean oil for food use and no increases 
in other types of crops for food use, implying a net reduction in food consumption. GTAP results 
also show a reduction in soybean oil for “other uses,” which includes soybean oil that is 
industrially processed into other products.204 “Other uses” of soybeans increases in the ADAGE 
results; this represents additional soybean seeds needed to grow more soybeans. 

Non-USA regions show different impacts than the USA region. In the non-USA regions, 
the ADAGE results show an increase in soybean consumption for crushing, an increase in 
vegetable oil and soybean consumption for fuel production, an increase in soybean consumption 
for other uses (seed), and feed displacement of other crops with oil crop meal. In the GCAM, 
GLOBIOM, and GTAP results, there is an increase in oilseed crushing to make vegetable oil, 
including palm fruit (GCAM, GLOBIOM, and GTAP), rapeseed (GCAM and GLOBIOM), and 
other oil crops (GCAM and GTAP). ADAGE represents only two oil crop commodities, 
soybeans and “other oil crop.” The ADAGE results show an increase in the consumption of the 
aggregated other oil crop for crushing. In the GLOBIOM results, the increased palm fruit 
crushing helps backfill for reduced soybean crushing, which is due to decreased soybean 
production in non-USA regions. In the ADAGE, GCAM, and GTAP results, the increased palm 
fruit, rapeseed, and other oil crop crushing is in addition to increased soybean crushing. 

These results also show impacts on the food and feed markets in the non-USA region. In 
both the GCAM and GLOBIOM results, other vegetable oils replace soybean oil to at least some 
extent in the food market in non-USA regions.205 GLOBIOM results show an overall reduction 
in food consumption in the non-USA regions. GCAM results show a small reduction in food 
consumption, but the overall change is close to zero. These food market impacts are smaller than 

204 The “other uses” of soybean oil in GTAP can include processing for food products, such as margarine or salad 
dressing, whereas the food end use includes soybean oil used directly for food, such as cooking oil. 
205 In GLOBIOM results, palm fruit oil replaces soybean oil. In GCAM results, a mix of palm fruit oil, rapeseed oil, 
and other oil crop oil replaces soybean oil. 
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the feed market impacts. The GLOBIOM results also show displacement of soybean oil with 
palm fruit oil for other uses (e.g., industrial uses such as cosmetics production) and an overall 
increase in feed consumption, primarily from corn, soybean meal, and other crops. GCAM and 
GTAP results show displacement of crops with soybean meal and other oil crop meal in the feed 
market. The degree of substitution among feed commodities and food commodities, particularly 
in the non-USA regions, is an area of difference across the model results. 

Figure 7.3-2: Difference in consumption by end use (million metric tons) in the soybean oil 
biodiesel shock relative to the reference case in 2014 (GTAP) and 2030 (ADAGE, GCAM, 
GLOBIOM)206 

7.4 Trade of Agricultural Commodities 

As discussed in Section 3.1.6, ADAGE, GCAM, GLOBIOM, and GTAP all specify 
commodity trade in somewhat different ways. From a theoretical perspective, we would expect 
this to be relevant to a soybean oil biodiesel consumption shock scenario in several ways 
analogous to those observed for corn ethanol in Section 6.4. Model results related to trade in 
soybeans and other crops would be expected to vary by model. In addition, the assumed 
elasticity of competition and degree of assumed fungibility between vegetable oils varies across 
these modeling frameworks and would be expected to produce somewhat different results across 
the models. Another consideration unique to soybean oil biodiesel scenarios is the treatment of 
soybean meal trade. 

206 Results are shown in million metric tons of each feedstock. Because soybeans contain 19 percent oil, 10 million 
metric tons of soybeans is equivalent to 1.9 million metric tons of soybean oil. ADAGE does not explicitly track 
soybean oil or soybean meal, and those are included in “Other Oil Crops Oil” and “Other Oil Crops Meal,” 
respectively. 
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Figure 7.4-1: Difference in U.S. net exports of crops and secondary agricultural products 
(million metric tons) in the soybean oil biodiesel shock relative to the reference case in 2030 
and 2050 (ADAGE, GCAM, GLOBIOM) and 2014 (GTAP) 

In ADAGE, of the additional soybean oil biodiesel produced in the USA region, a 
sizeable portion is sourced from shifting cropland from corn production to soybean production. 
Reduced corn production coincides with reduced use of corn for livestock feed in the USA 
region, which is backfilled with the additional oilseed meal available in the soybean oil biodiesel 
shock scenario. This results in relatively little change in U.S. net exports of agricultural goods in 
ADAGE. 

In GCAM, the USA region increases gross imports of soybean oil and decreases gross 
exports of whole soybeans in order to meet the soybean oil biodiesel shock targets. There is a 
smaller (relative to ADAGE) effect on crop production for non-soybean crops in the USA 
region, so the additional soybean meal produced to meet the shock is not needed to backfill 
deficits in livestock feed demand. A relatively small portion of the shock in GCAM (compared to 
ADAGE) is met through crop shifting in the USA region, so livestock feed demand met by corn 
and other crops is less affected by the soybean oil biodiesel shock. This results in increased gross 
exports of soybean meal from the USA region in the soybean oil biodiesel shock in GCAM. 
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GLOBIOM does not represent energy commodities nor their trade, so all of the biodiesel 
needed to meet the soybean oil biodiesel shock must be produced in the USA region in 
GLOBIOM. Additionally, GLOBIOM restricts the amount of natural land that can be converted 
to crop production, so the majority of the additional feedstock needed to meet the soybean oil 
biodiesel shock is sourced from either switching cropland from production of other crops to 
soybean production, or from changes in net trade of soybeans and soybean oil in the USA region. 
This results in reduced gross exports of soybeans and soybean oil and increased gross imports 
soybean oil in the USA region. Crop switching reduces production of other crops in the USA 
region, most notably corn, which results in decreased gross exports of corn and DDG, and wheat, 
which results in increased gross imports of wheat to meet demands for food. 

The GTAP results include a reduction in soybean exports, but a larger increase in exports 
of soybean meal and other oilseed meals for livestock feed. Unlike the other models, the GTAP 
results include an overall increase in the mass of USA region net crop and secondary crop 
product exports. Relative to the other model results, the GTAP results include a smaller 
reduction in soybean oil and soybean exports. Instead of reduced exports, the GTAP results 
include reduced domestic consumption of soybeans and soybean oil for feed, food and other non-
biofuel purposes. 

7.5 Crop Yield 

As was observed in Section 6.5 above regarding corn crop yield modeling results, the 
four economic models included in this comparison exercise all have the ability to increase crop 
yields in response to changes in crop price. However, while these models share some similar 
theoretical underpinnings regarding the economic logic of crop yield response to price, their 
mechanisms for simulating this response vary in structure. Further, these models represent 
additional methods of crop intensification beyond the ability to invest resources to increase yield 
per acre on existing cropland. 

Reference case yield trends are also an important factor in understanding differences 
across models. As shown in Figure 5.3-1, reference case soybean crop yield trends across the 
four economic models are fairly similar in the historical periods of 2010 and 2015, though not 
identical. However, for the three dynamic models, ADAGE, GCAM, and GLOBIOM, the trends 
in reference case soybean yields diverge over time. Yields are calibrated to improve over time in 
all three models however, reflecting a shared assumption that agricultural technologies will 
continue to improve into the future. In reviewing the change in soybean yields in our shock 
scenario relative to the reference case shown by these dynamic models, the reader should keep in 
mind that yields are improving over time in both the USA and non-USA regions in both 
scenarios as they do in the reference case. 

As shown in Figure 7.1-2 above, crop intensification contributes to the sourcing of 
soybean oil for the biodiesel shock to varying degrees across the models. In both of the biofuel 
volume shock scenarios modeled for this exercise, we observe that the contributions from 
intensification are a minority of the feedstock sourcing solution, accounting for 17 percent or less 
of the feedstock required. Intensification is a part of each model solution to at least some degree 
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however, and we can make some useful observations about how this effect is similar and 
different across the models considered. 

As shown in Figure 7.5-1, average USA region soybean yields increase in all four models 
in response to the soybean oil biodiesel shock. One can compare these results with the reference 
case yields presented in Figure 5.3-1 and observe that these improvements are generally less than 
a 1 percent increase relative to reference case yields, though in the case of ADAGE, USA region 
average yield does increase by 1.3 percent in 2030. While improvements may be larger in 
particular growing regions, the average yield across the USA region is instructive in 
understanding why intensification plays only a minor role in the sourcing of soybean oil for the 
biodiesel shock. As a collective, these four models estimate the soybean oil biodiesel shock 
modeled for this comparison does not induce much improvement in soybean yield relative to 
reference case yields. This small observed change in USA region soybean yields is reasonable in 
light of the crop price changes observed in these results. Figure 7.5-2 shows that the change in 
soybean price is also small, less than 2 percent in 2030. As discussed above, crop price is the 
primary driver of increased crop yields and intensification in general, and a small price change 
would be expected to induce a small yield response as well. These changes in soybean price are 
largely a function of the changes in soybean oil and soybean meal prices, shown in Figure 7.5-3. 

Figure 7.5-1: Difference in soybean yield in the soybean oil biodiesel shock relative to the 
reference case in 2014 (GTAP) and 2030 (ADAGE, GCAM, GLOBIOM, GTAP) 

Looking at the non-USA regions results, we see smaller average soybean yield responses 
from all four models. We observe more yield response in the ADAGE and GLOBIOM results 
than in the GCAM or GTAP results. ADAGE estimates the largest non-USA regional soybean 
production response of the four models, so it is perhaps unsurprising from that perspective that it 
also shows the strongest non-USA yield response. Soybean oil biodiesel produced in South 
America provides a substantial share of the shock in the ADAGE results. The increased demand 
of this new biodiesel production creates greater investment in soybean yields in this region. The 
GLOBIOM results tell a different story. In these results, soybean production declines outside the 
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USA region overall. As discussed in Section 7.3 above, the decline in non-USA soybean 
production is primarily a response to the influx of USA-produced soybean meal into global feed 
markets. However, it is notable that GLOBIOM appears to use intensification as a method for 
mitigating the reduction in soybean production, rather than a means of further boosting increased 
production, as is the case in the ADAGE results. Conversely, yields increase very little in GTAP 
and GCAM as these models appear to focus on other strategies for supplying the needed soybean 
oil. However, the responses from all four models are fairly small. These results, again, appear 
reasonable in light of the very small soybean price changes in the non-USA regions observed in 
Figure 7.5-2. 

Figure 7.5-2: Percent difference in commodity prices in the soybean oil biodiesel shock 
relative to the reference case207 

207 Average commodity prices for non-USA regions in GTAP results were not available for this exercise. 
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Figure 7.5-3: Percent difference in coproduct prices in the soybean oil biodiesel shock 
relative to the reference case208 

In the three dynamic models, ADAGE, GCAM, and GLOBIOM, we see somewhat 
similar patterns of yield change over time. Figure 7.5-4 shows that all four of the models 
estimate an increase in soybean yield in 2030 as the shock reaches its peak, both in the USA and 
non-USA regions though the magnitudes of these increases vary by region and model. By 2050, 
this increase tapers off in all models in both the USA and non-USA regions as well. The 
magnitude of this tapering varies as well and that magnitude appears to positively correlate to 
some degree with the magnitude of the 2030 increase in yield. In general, this tapering effect 
appears attributable to improving reference case soybean yields over time. 

208 Average commodity prices for non-USA regions in GTAP results were not available for this exercise. 
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Figure 7.5-4: Difference in soybean yield in the soybean oil biodiesel shock relative to the 
reference case in 2014 (GTAP) and over time from 2020 to 2050 (ADAGE, GCAM, 
GLOBIOM) 

While the soybean crop yield change results may appear to be somewhat different across 
models based on the figures presented, they are all relatively small increases when compared to 
reference case soybean yields in each model The largest increase in soybean yields in 2030 is 
seen in the ADAGE results in the USA region – about 1.3 percent – while soybean yield changes 
in the other models and regions are all less than one percent in 2030. We can observe from these 
results that the four economic models generally agree that, in the specific scenarios modeled for 
this exercise, yields are not projected to improve substantially in response to the soybean oil 
biodiesel shock. However, it is also notable that even these small changes in soybean yield are 
responsible for a small but notable percentage of the additional soybean oil produced to meet the 
shock. 

From this exercise however, we cannot draw any firm conclusions from this yield 
comparison regarding whether one method is better than the others. All four of the models seem 
to behave reasonably in these yield results. Sensitivity analysis may reveal the degree to which 
GHG emissions results change when the underlying assumptions about crop yield responsiveness 
to price are changed. This may indicate areas for further research. 

7.6 Land Use 

The increased soybean production comes from a mix of cropland shifting from other 
crops to soybeans, land use change from other land types to cropland, and changes in soybean 
yield. As shown in Figure 7.6-1, soybean cropland in the USA region increases by 0.3 Mha in 
GTAP (2014), 2.7 Mha in ADAGE (2030), 0.7 Mha in GCAM (2030), and 1.1 Mha in 
GLOBIOM (2030). In the non-USA regions, soybean cropland increases by 0.02 to 2.1 Mha in 
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GTAP, ADAGE, and GCAM, and decreases by 1.2 Mha in GLOBIOM. All of these models 
show some amount of shifting of other crops to soybeans, but the amount of crop shifting varies. 

In the GTAP and GLOBIOM results, most new soybean cropland in the USA region 
comes from shifting of other crops. In the GLOBIOM results, there is a shift in the non-USA 
region from soybean cropland to corn, wheat, other grains, and other crops, to make up for the 
lost production of these crops in the USA region. In both models, the total cropland increases 
more in non-USA regions than in the USA region. In the ADAGE results, there is some cropland 
shifting in the USA and non-USA regions, but a larger net increase in cropland area than in 
GTAP or GLOBIOM. In the GCAM results, even though there is much less new soybean 
cropland than in ADAGE, there is a similar net increase in total new cropland (horizontal line in 
Figure 7.6-1) because there is less cropland shifting than in ADAGE. 

Figure 7.6-1: Difference in cropland area by crop type (million hectares) in the soybean oil 
biodiesel shock relative to the reference case in 2014 (GTAP) and 2030 (ADAGE, GCAM, 
GLOBIOM)209 

The net increase in cropland causes changes in the area of other land types in each model 
(Figure 7.6-3). As described in Sections 2 and 6.6, the type of land use change in each model 
depends on the model structure and constraints. In ADAGE, most of the increase in cropland in 
the USA region is coming from managed pasture. In contrast, non-USA regions show large 

209 Horizontal lines show the net change in cropland. Cropland area shown represents land cultivated for row crops 
in ADAGE and GCAM and harvested area in GLOBIOM and GTAP. When a single unit of land is harvested 
multiple times in a single year, the area is counted multiple times as “harvested area” but only a single time as 
“cultivated area.” 
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decreases in managed and unmanaged forest. In the non-USA region, the soybean production 
and land use change are occurring the Rest of Latin America region. In the Rest of Latin 
America region in ADAGE, the model assumes that forest productivity decreases over time, 
which impacts land prices, and causes the reduction of forest area. GCAM results show a 
decrease in a mix of land types in both the USA and non-USA regions, with the largest impact 
on unmanaged pasture, similar to the corn shock. In the GLOBIOM results, the area of other 
arable land and managed forest decreases relative to the reference in non-USA regions. The 
restriction on natural land conversion in GLOBIOM could drive the result that the new soybean 
cropland in the USA region comes from crop shifting, rather than land use change. 

In the GTAP results, there is very little change in land use in the USA region, but in the 
non-USA regions, cropland increases and other arable land decreases. In GTAP, in the non-USA 
regions cropland pasture is the main source for new harvested area (53 percent), followed by 
pasture (30 percent), unharvested cropland (11 percent), increased multi-cropping (5 percent), 
and forest (1 percent). Because GTAP only represents managed land, the results show no 
conversion of unmanaged forest, grassland, or unmanaged pasture. 

Each of the models has different assumptions about the carbon stock of different land 
types in different regions. As shown in more detail in Section 7.7, the type and amount of land 
converted and the carbon stock of the land types will factor into the emissions from land use 
change. 
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Figure 7.6-2: Difference in land use (million hectares) in the soybean oil biodiesel shock 
relative to the reference case in 2014 (GTAP) and 2030 (ADAGE, GCAM, GLOBIOM)210 

Following the trends observed in the crop production results, the models show variation 
in both the magnitude and location of land use change. As might be expected given their 
differences in land competition structure and land categorization, these four models also present 
diverse estimates regarding what types of land might be converted to cropland in response to 
greater demand for soybean oil biodiesel, in particular the extent of forest loss. Some of these 
differences appear to be related to where in the world the results show that cropland will expand. 
The differences also appear to be attributable to differences in land conversion flexibility across 
the models. These are areas for potential future sensitivity and uncertainty analysis. 

7.7 Emissions 

The modeled results of energy consumption, crop production, and land use change 
described above come together in the modeled greenhouse gas emissions. As shown in Figure 
7.7-1, the modeled GHG emissions over time vary by model. 

210 In Figure 6.6-2 and 7.6-2, “Cropland” area in GTAP represents land cultivated for row crops (calculated as the 
change in harvested area minus the change in multicropping), while cropland pasture, and other unused cropland 
have been reassigned to “Other Arable Land.” This differs from Figure 5.2-1, in which cropland pasture and other 
unused cropland are reported under the “Cropland” category. 
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Figure 7.7-1: Difference in global greenhouse gas emissions in the soybean oil biodiesel 
shock relative to the reference case211 

211 GTAP is not included in this figure because it does not represent emissions over time, and due to time 
constraints, we do not have GTAP GHG emissions by gas for the source categories used in this figure. For 
comparison, for GTAP, in the soybean oil biodiesel scenario relative to the reference case (2014), LUC emissions = 
1.1 Mt CO2e, fossil fuel combustion and industrial CO2 emissions = -5.5 Mt, and other GHGs emissions from all 
covered sources = -0.70 Mt CO2e, of which N2O = 0.13 Mt CO2e, CH4 = -0.72 Mt CO2e, fluorinated gases = 0.01 Mt 
CO2e, and other CO2 = -0.13 Mt CO2e; net total GHG emissions = -5.1 Mt CO2e. GREET is not included in this 
figure because it does not represent scenario-based emissions over time. See Table 7.7-1 for carbon intensity values. 
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Emissions from land use change show different trends in ADAGE, GCAM, and 
GLOBIOM results, due primarily to two factors: variation in the type(s) of land use change 
occurring relative to the reference case, and variation in the underlying carbon stock data sets 
and assumptions used in each model. In the ADAGE results, land use change emissions are the 
highest of the models shown here. These emissions peak in 2030 in ADAGE and are higher than 
the reference case throughout the entire model period. In the ADAGE results, the non-USA 
region has a large amount of forest converted to cropland. Because forests have a higher carbon 
stock than other land types, the ADAGE results show high land use change emissions. In 
addition, emissions continue after 2030 because the assumptions and structure in ADAGE make 
it cost effective to continue to convert land after 2030. 

In the GCAM and GLOBIOM results, land use change emissions estimates are higher 
than the reference case from 2020 to 2040, peaking in 2030. From 2040-2050, emissions are 
slightly lower than the reference case. Emissions in the GCAM results are higher than in the 
GLOBIOM results. In the GCAM results, most of the land use change is coming from lower 
carbon land types, such as pasture and grassland. However, some of the land use change is 
attributable to reduced amounts of estimated future afforestation relative to the reference case. 
Even though the amount of change in forest land is small compared to the amount of change in 
other land types, the high carbon stocks of forest land leads to higher land use change emissions. 
The GLOBIOM results have less forest conversion than ADAGE and GCAM, and therefore 
lower land use change emissions, especially earlier in the modeled period. 

The “Energy from Fossil Fuels” (or “fossil fuel emissions”) category includes emissions 
associated with producing biofuels (e.g., from consuming natural gas or electricity for process 
energy), direct emissions associated with on-farm energy use to produce feedstock, and 
transporting both biofuel feedstocks and finished fuels, as well as emissions from indirect 
impacts on the energy sector, including displaced diesel use for transportation that is replaced by 
soybean biodiesel. In the soybean oil biodiesel results, ADAGE and GCAM show lower fossil 
fuel emissions than in the reference case.212 In these results, the reduction in emissions from 
fossil fuels becomes larger until 2030. From 2030-2050, fossil fuel emissions in the GCAM 
results are relatively constant. In the ADAGE results, from 2030-2050 the reduction in emissions 
becomes smaller, but emissions stay lower than in the reference case. As shown in Section 7.2, 
refined oil consumption decreases in the soybean oil biodiesel shock scenario relative to the 
reference case. Globally, the refined oil consumption decreases more in the ADAGE results than 
the GCAM results. However, ADAGE results show a larger increase in global natural gas 
consumption than the GCAM results, and an increase in coal consumption, rather than the 
decrease seen in the GCAM results. The higher consumption of natural gas and coal in the 
ADAGE results leads to a lower reduction in fossil fuel emissions in the ADAGE results than the 
GCAM results. 

Crop production emissions are higher than the reference case in the ADAGE, GCAM, 
and GLOBIOM results, with GCAM results showing the largest increase. Changes in crop 
production emissions relative to the reference case are due to changes in the types and quantities 
of crops grown in the models, and primarily come from changes in N2O emissions, driven by 
both increased fertilizer use and direct nitrogen fixation by soybeans. As shown in Section 7.3, 

212 Emissions from “Energy from fossil fuels” are not reported by GLOBIOM. 
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the ADAGE, GCAM, and GLOBIOM results all show increases in soybean production. These 
results also show increased production of palm fruit and other oil crops. ADAGE and GCAM 
results show a decrease in corn production, whereas GLOBIOM results show a shift in corn 
production from the USA region to the non-USA regions. The crop production emissions are 
small in all of these model results. Emissions peak in 2030 in the GCAM and GLOBIOM results, 
and in 2040 in the ADAGE results, and then decrease until 2050. The change in emissions 
relative to the reference case from the livestock sector and from industrial and waste 
management sectors is very small. 

The total change in GHG emissions across all sources over time varies across the models 
(Figure 7.7-1). The ADAGE results show higher emissions than in the reference case from 2020-
2050, which is dominated by CO2 emissions from land use change. In the GCAM results, GHG 
emissions are higher than in the reference case from 2020-2030 and lower than the reference 
case from 2035-2050, because the CO2 emissions from land use change decline rapidly after 
2030. In the GLOBIOM results, emissions are higher than in the reference case from 2020-2050, 
and are dominated by CO2 emissions from land use change. 

There are a few commonalities across the ADAGE, GCAM, and GLOBIOM results of 
emissions over time. All of these model results show small but positive emissions from crop 
production relative to the reference case. The model results also all show very small changes in 
emissions from livestock production, waste management, and industry. The GCAM and ADAGE 
results both show lower emissions from fossil fuel than the reference case, but there are 
differences in the amount of fossil fuel emissions reduction. Future research could explore the 
factors that determine the extent of refined oil displacement in each model through sensitivity 
analysis. Additionally, there are large differences across the model results in the amount of land 
use change emissions, due to differences in both the types of land converted and the carbon stock 
assumptions. A sensitivity analysis of the carbon stock assumptions in GCAM is shown in 
Section 9.2 below, and a sensitivity analysis of the land conversion elasticities in ADAGE is 
shown in Section 9.3. Future research could focus on the impact of carbon stock assumptions in 
other models, or on other model parameters that determine the types of land converted. 

As explained in Section 6.7, we calculated a CI for each category of emissions, in 
kgCO2eq/MMBTU (Table 7.7-1). We also consider CI results from GREET. As explained in 
Section 6.7, the models report emissions from different sectors. Models are divided between 
those frameworks with energy markets (in the left side columns) and models without energy 
markets (in the right side columns). This division is made to reflect important differences in the 
sectors represented and the difficulty of direct comparability between models on the left with 
models on the right. ADAGE, GCAM, and GTAP include global emissions from every economic 
sector, including indirect, market-mediated impacts. GREET includes detailed emissions 
assumptions from fuel production, transport, and use, but, as it is not a consequential model, it 
does not estimate the net change in GHG emissions resulting from a change in biofuel 
consumption. Rather it estimates the emissions directly attributable to the biofuel supply chain. 
GLOBIOM does not include any energy sector emissions but does include market impacts on 
crop production and the livestock sector. 
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Because of the differences outlined above, it would be inappropriate to compare all of the 
emissions estimates across all of the models, but we can make several meaningful comparisons. 
Results from the three models with energy markets (ADAGE, GCAM, GTAP) can be directly 
compared, with the caveat that GTAP is representing 2014 while the other models are 
representing a 2020-2050 scenario. Furthermore, we can compare the land use change emissions 
estimates for all of the models, as GREET uses a consequential approach for this category of 
emissions, again with proper caveats about temporal differences. We can also compare crop 
production and livestock sector emissions estimates from ADAGE, GCAM and GLOBIOM. In 
the table below, we report emissions from “Agriculture, forestry and land use” for all five 
models as the sum of emissions from these stages; however, the GREET estimate for this 
aggregate category is not directly comparable with the other models for reasons discussed below. 

Like in the corn ethanol shocks, energy sector emissions have a large impact on the CI of 
soybean oil biodiesel in the ADAGE, GCAM, and GTAP results. The energy sector CI is higher 
(less negative) for the ADAGE results than for the GCAM and GTAP results, which is consistent 
with the smaller emissions reduction from fossil fuels over time shown in Figure 7.7-1, 
particularly in the later model years. GREET reports the CI from fuel production and 
transportation but does not consider indirect impacts on the energy sector, such as the energy 
rebound effects shown in Section 7.2. The fuel production and transportation CI in the GREET 
results is based on the amount of process energy needed for soybean oil biodiesel production as 
well as the amount of energy needed to transport the feedstock and the fuel. This is why we use 
the label “Energy Sector” for the first row in Table 7.7-1 for the three models with energy 
markets, but the label “Biofuel Production” for this row for GREET. 
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Table 7.7-1: Carbon intensity of soybean oil biodiesel (kgCO2eq/MMBTU) calculated using 
emissions reported by each model213 

Models with Energy Markets Models without Energy Markets 

ADAGE GCAM GTAP GLOBIOM GREET 

Sector/stage-
specific 

emissions 

Energy 
from Fossil 
Fuels 

-28 -40 -46 Biofuel Production x 13 

Crop 
Production 7 21 

-6 

Crop Production 11 x 

Feedstock 
Production x 9 

Livestock 
Sector 0.7 -1.3 Livestock Sector 3 x 

Other 1 0 Fuel Use x 0.4 
Land Use 
Change 295 62 10 Land Use Change 23 10 

Totals 

Agriculture, 
forestry, 
and land 
use 

303 82 4 
Agriculture, 
forestry, and land 
use 

38 19 

Global 
GHG 
Impact 

276 42 -42 Global GHG Impact x x 

Supply 
Chain GHG 
Emissions 

x x x Supply Chain GHG 
Emissions x 32 

The ADAGE, GCAM, and GLOBIOM results show a range of CI from crop production. 
The crop production CI from the GCAM results is higher than the other models, consistent with 
the higher emissions over time in the GCAM results relative to the ADAGE and GLOBIOM 
results. GREET’s feedstock production CI is based on the energy and chemical inputs required to 
produce the amount of soybean oil needed for 1 MMBTU of biodiesel. Unlike the other models, 
this value does not consider indirect impacts on the production of other types of crops. Livestock 
and other sectors (including waste management and other industrial sectors) have only minor 
impacts on the overall CI in ADAGE, GCAM, and GLOBIOM. 

For the GTAP results, we have estimates of non-CO2 emissions by greenhouse gas, but 
we do not have these emissions disaggregated by sector or lifecycle stage. The largest change, by 

213 “X” means that the model does not report that category. For GTAP, emissions from crop production, the 
livestock sector, and “other” are reported as an aggregated value of non-LUC, non-fossil fuel emissions. Negative 
values for ADAGE, GCAM, GTAP, and GLOBIOM mean that emissions are lower than the reference case, whereas 
positive values mean the emissions are higher than the reference case. For further discussion of how to interpret 
positive and negative values, see Section 6.7. 
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gas, is a decrease in CH4 emissions. We believe the bulk of the changes in these emissions are 
associated with changes livestock CH4, but more work would be needed to confirm our intuition. 
In Table 7.7-1, we report the aggregated non-CO2 emissions estimate from GTAP across three 
rows combining Crop Production, Livestock Sector and Other. GTAP shows a negative CI in this 
aggregated category. We would need to do more research to understand why these emissions are 
lower than estimates from the other models. 

Land use change emissions are reported across all the models, and the CI results show 
wide differences, consistent with the large differences in emissions shown in Figure 7.7-1. As 
explained in Section 7.6, ADAGE results show conversion of forest land to cropland to grow 
soybeans in non-USA regions, which results in a high estimated LUC CI. In contrast, GTAP 
results show very little land use change, and therefore this model estimates a low LUC CI. Here 
again, GREET’s LUC CI is based on a GTAP run214 using a different shock size (0.812 billion 
gallons of soybean oil biodiesel) using a 2004 baseline where around 13 percent of crop land 
cover demand comes from forest land, and the remainder comes from land previously having 
been pastureland.215 

We can compare “Agriculture, forestry and land use change emissions” across four of the 
models (ADAGE, GCAM, GLOBIOM, GTAP). For GTAP, we include the non-CO2 emissions 
in this category. For this category, the ADAGE results include the highest emissions, followed 
by GCAM. These differences are driven by the land use change emissions. 

The total global CI can be compared across ADAGE, GCAM, and GTAP, because all of 
these models represent the same sectors and include market impacts. The results from these 
models show a range in soybean oil biodiesel CI, primarily due to differences in the land use 
change CI. For GLOBIOM and GREET, a total global CI cannot be calculated from the model 
results because these models do not include all the relevant sectors and/or do not include all the 
relevant market impacts. For GREET, we calculate the total supply chain CI. This is a 
fundamentally different metric than the other models’ CIs, since GREET primarily uses an 
attributional approach to lifecycle analysis rather than a consequential approach. This value does 
not include any displacement of fossil fuel consumption that would occur from the increased 
consumption of biofuels.216 

7.8 Summary of Soybean Oil Biodiesel Estimates 

Section 7 compares and contrasts the soybean oil biodiesel modeling estimates from 
ADAGE, GCAM, GLOBIOM, GREET, and GTAP produced for this exercise. These models 
source the soybean oil biodiesel required to meet the assumed shock in different ways in these 

214 We present the default soybean oil biodiesel run from GREET’s LUC CCLUB tool here, referred to as “Soy 
Biodiesel CARB Case 8” 
215 Chen, Rui, Zhangcai Qin, Jeongwoo Han, Michael Wang, Farzad Taheripour, Wallace Tyner, Don O’Connor, 
and James Duffield. 2018. “Life Cycle Energy and Greenhouse Gas Emission Effects of Biodiesel in the United 
States with Induced Land Use Change Impacts.” Bioresource Technology 251 (March): 249–58. 
https://doi.org/10.1016/j.biortech.2017.12.031. 
216 GREET’s biodiesel CI estimates are often compared with GREET CI estimates for diesel to derive a GHG 
percent reduction relative to diesel. In our 2010 RFS analysis, we similarly compared biodiesel CI estimates from 
models that do not include energy markets with a CI estimate for diesel to calculate a percent reduction in emissions. 
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8 

results. Some models rely primarily on crushing of new soybean production to produce 
additional soybean oil feedstock. Other models rely primarily on diversion of soybean oil from 
other uses. Some models also show a contribution from reduced soybean oil biodiesel 
consumption in non-USA regions. In addition, the model results show differences in how much 
of the new soybean oil biodiesel is produced in the USA region versus the non-USA regions. 
Because of these differences in sourcing strategy, the model results differ regarding the amount 
and location of soybean oil production, vegetable oil and biodiesel trade, and land use change 
impacts of the shock. Notably, the amount and location of land use change, and the types of land 
converted to cropland, differ substantially across the range of model results. The model results 
also show differences in the impact on the food and feed markets, and different amounts of 
displacement of palm oil or other oils. The model results also have some notable similarities. 
ADAGE, GCAM, GLOBIOM, and GTAP results all show a small amount of crop yield 
intensification. The models which explicitly include the energy sector, ADAGE, GCAM, and 
GTAP, all show a decrease in refined oil consumption in the USA region in their results, and an 
increase in non-USA regions. But there are differences across these models in the total global 
displacement of refined oil. These factors all contribute to differences in the estimated GHG 
emissions and CI of soybean oil biodiesel across the models, with the differences in land use 
change emissions having the greatest impact on estimated CI. 

The previous sections also highlight potential areas for future research. Sensitivity 
analysis could test the impact of different degrees of substitution in feed and food markets. 
Further research and sensitivity analysis could also seek to better understand the parameters that 
influence land conversion to cropland. Furthermore, research and sensitivity analysis could seek 
to better understand why model results show a range in the reduction of refined oil consumption. 
These are only a few examples of the many research areas that could help us to understand what 
is driving the variation in estimates across models. 

Alternative Scenarios and Model Sensitivity Analysis 

Alternative Volume Scenarios 

To determine whether and how GHG emissions estimates from these models may vary 
based on the volume of biofuels assumed, we ran alternative volume scenarios through the 
models. The scenarios included half of the original soybean oil biodiesel shock (decreased to 500 
million gallons) and a combined scenario in which both soybean oil biodiesel and corn ethanol 
consumption are each increased by 1 billion gallons simultaneously. These new volume 
scenarios were performed in ADAGE, GCAM, GLOBIOM, and GTAP using the same methods 
for the core corn ethanol and soybean oil biodiesel scenarios. The alternative shock size was 
chosen to compare how each model functions, and they are not necessarily meant to represent 
realistic biofuel shock sizes. 

8.1 Soybean Oil Biodiesel 500 Million Gallons (MG) Scenario 

The 500 MG soybean oil biodiesel shock results generally indicate a linear relationship 
between shock size and most output parameters. ADAGE, GCAM, and GTAP show a high 
degree of linearity between volume shock assumptions and output values, with scenario changes 
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from the reference case for the 500 MG soybean oil biodiesel shock generally being half the size 
of those from the 1 BG shock. The GLOBIOM results show more nonlinear variability in output 
values, but these nonlinearities tend to be quantitatively minor. To examine these questions of 
model response linearity and for clarity of presentation, the 500 MG soybean oil biodiesel shock 
has been normalized to show impacts per 1 billion gallons of soybean oil biodiesel in the results 
presented in this section. 

8.1.1 Energy Market Impacts 

The models that include energy market impacts, ADAGE, GCAM, and GTAP, show a 
linear relationship between shock size and global energy consumption. The size of the energy 
sector impacts, expressed in quad BTUs per billion gallons (of shocked biodiesel), are generally 
equal across the 500 MG and 1 BG soybean oil biodiesel scenarios, as illustrated in Figure 8.1.1-
1. GLOBIOM does not represent the energy sector and as such was not included in this section 
of the analysis. 

Figure 8.1.1-1: Difference in global energy consumption (Quad BTUs per BG of shocked 
soybean oil biodiesel consumption) in the 500 MG and 1 BG soybean oil biodiesel shocks 
relative to the reference case in 2030 (ADAGE and GCAM) and 2014 (GTAP) 
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8.1.2 Crop production and consumption 

Similar to energy consumption, ADAGE and GCAM show a generally linear relationship 
between shock size and global commodity production impacts in the 500 MG soybean oil 
biodiesel shock. GTAP also shows a generally linear relationship between commodity 
production and shock size. GLOBIOM results have slight differences in production of corn and 
soy between the 500 MG and 1 BG soybean oil biodiesel shocks, but these differences are minor. 

Global commodity consumption by end use indicates a generally linear relationship with 
respect to shock size across ADAGE, GCAM, and GLOBIOM in the year 2030, and there are 
not any notable changes between the 500 MG and 1 BG soybean oil biodiesel scenarios. GTAP 
also shows a generally linear relationship between global commodity consumption and shock 
sizes in 2014. 

However, in the 2050 time step, GLOBIOM results show nonlinearities in the global 
crushing of palm fruit and the consumption of sugar crops and other crops for feed, with the 500 
MG shock showing higher consumption per billion gallons.217 The nonlinearity for palm fruit is 
attributable to the commodity substitution dynamics of GLOBIOM. As a commodity becomes 
scarcer on the global market (soybean oil in this case), the price of that commodity increases and 
there is increasing incentive to substitute less expensive alternatives (palm oil in this case). 
However, that substitution becomes more expensive, i.e., the price of the substitute good 
increases as greater quantities of the substituted product are demanded. In both the 500 MG and 
1 BG soybean oil biodiesel shocks, increasing U.S. demand for soybean oil to produce biodiesel 
leads to lower availability of soybean oil in other countries and higher prices for soybean oil and 
soybeans. This shortfall is partly addressed with increased palm oil supply from Southeast Asia. 
However, substitution of palm oil for soybean oil grows more costly per unit as demand rises. 
For this reason, this substitution effect is less pronounced in the 1 BG case than in the 500 MG 
case, where the total volume of additional palm oil demanded is smaller. 

Regarding feed crops, the economic dynamics at play are somewhat similar. The 500 MG 
soybean oil biodiesel shock generates less additional soybean meal than the 1 BG case, and U.S. 
soybean meal prices are depressed by a smaller amount. This smaller price depression leads to a 
less than proportional increase of the use of the meal as livestock feed abroad. The nonlinear 
change in consumption of other feed products in the 500 MG case is related to the fact that, 
unlike the other models considered in this exercise, GLOBIOM explicitly accounts for the need 
for animal feed diets to be balanced nutritionally. Increasing consumption of one feed product, in 
this case soybean meal, means that consumption of other complementary feed products must also 
increase to maintain nutritional balance for livestock. In the 500 MG soybean oil biodiesel case 
relative to the 1 BG case, the smaller increase in Non-USA consumption of soybean meal, 
relative to the size of the shock, means that increased consumption of these other feed products is 
also proportionally smaller. Figure 8.1.2-1 illustrates the differences in global commodity 

217 In the 500 MG scenario results from GLOBIOM, consumption of palm fruit for crushing was 6.8 Mt per BG, 
consumption of sugar crops for feed was 1.2 Mt per BG, and consumption of other crops for feed was 1.8 Mt per 
BG. In the 1 BG scenario, consumption of palm fruit for crushing was 5.3 Mt per BG, consumption of sugar crops 
for feed was 0.8 Mt per BG, and consumption of other crops for feed was 0.6 Mt per BG. 
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consumption by end use in the 2050 time step for ADAGE, GCAM, and GLOBIOM, as well as 
the 2014 time step for GTAP. 

Figure 8.1.2-1: Difference in global commodity consumption by end use (Mt per BG of 
shocked soybean oil biodiesel consumption) in the 500 MG and 1 BG soybean oil biodiesel 
scenarios relative to the reference case in 2050 (ADAGE, GCAM, and GLOBIOM) and 
2014 (GTAP) 

8.1.3 Land Use 

The global land use change by land cover type in the 500 MG soybean oil biodiesel shock 
has a relatively linear relationship in ADAGE, GCAM, and GTAP results, as seen in Figure 
8.1.3-1. However, GLOBIOM results show an increase in global land converting to pasture per 
billion gallons in the 500 MG shock (0.383 Mha per BG) relative to the 1 BG shock (0.233 Mha 
per BG). Soybean meal and pasture are both livestock inputs and they are in competition with 
each other to some extent to provide nutrition to livestock. When soybean meal prices fall as a 
result of a supply influx, as occurs in the soybean oil biodiesel shocks, this reduces the 
competitiveness of alternative forms of livestock nutrition, i.e., grazing on pasture land. In the 
smaller 500 MG shock, soybean meal prices decrease less, which improves the competitiveness 
of pasture relative to the larger 1 BG shock. As overall livestock demand rises in both of the 
soybean oil biodiesel scenarios, pasture therefore captures a larger share of the nutrition supply 
in the scenario where it is more competitive, i.e., the 500 MG shock. GLOBIOM results also 
show a larger decrease in other arable land per billion gallons in the 500 MG shock (-0.964 Mha 
per BG) compared to the 1 BG shock (-0.778 Mha per BG). 
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Figure 8.1.3-1: Difference in land use (Mha per BG of shocked soybean oil biodiesel 
consumption) for the 500 MG and 1 BG soybean oil biodiesel shocks relative to the 
reference case in 2030 (ADAGE, GCAM, and GLOBIOM) and 2014 (GTAP) 

The GLOBIOM 500 MG results also show differences in where LUC occurs relative to 
the 1 BG results (Figure 8.1.3-2). In the USA region, GLOBIOM results show a larger increase 
in land conversion to pasture per billion gallon in the 500 MG scenario (0.325 Mha per BG) in 
comparison to the 1 BG scenario (0.110 Mha per BG) and a larger decrease in other arable land 
(-0.897 Mha per BG) compared to the 1 BG scenario (-0.666 Mha per BG). Forest has a smaller 
decrease in land conversion in the 500 MG scenario (-0.145 Mha per BG) compared to the 1 BG 
scenario (-0.21 Mha per BG) in GLOBIOM as well. In the non-USA regions, the 500 MG 
GLOBIOM results show a greater increase in pasture and a greater decrease in other arable land 
per billion gallons than the 1 BG results. 
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Figure 8.1.3-2: Difference in land use by region (Mha per BG of shocked soybean oil 
biodiesel consumption) for the 500 MG and 1 BG soybean oil biodiesel shocks relative to 
the reference case in 2030 (ADAGE, GCAM, and GLOBIOM) and 2014 (GTAP) 

8.1.4 Emissions 

In the 500 MG scenarios, ADAGE, GCAM, and GTAP results indicate a relatively linear 
relationship between shock size and global GHG emissions. These models estimate a slight 
percentage decrease in total cumulative GHG emissions in the 500 MG scenarios relative to the 1 
BG scenarios, but these results are quantitatively minor (Table 8.1.4-1). In comparison to 
ADAGE, GCAM, and GTAP, GLOBIOM results estimate a larger percentage decrease in global 
cumulative emissions in the 500 MG soybean oil biodiesel scenario compared to the 1 BG 
soybean oil biodiesel scenario. 

Table 8.1.4-1: Percent difference in global accumulated GHG emissions per billion gallons 
of soybean oil biodiesel shock in the 500 MG shock scenario relative to the 1 BG shock 
scenario 

ADAGE GCAM GLOBIOM GTAP 
Percent Difference (TOTAL GHG) -2% -2% -24% -6% 
Percent Difference (LUC Only) 0% -2% -21% -1% 
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When examining global GHGs over time, in the 500 MG scenario, GLOBIOM results 
estimate an increase in N2O emissions in 2050 compared to the 1 BG scenario (Figure 8.1.4-1). 
While the accumulated GHGs in ADAGE remain relatively linear by the year 2050, when 
examining emissions over time, ADAGE has more variability in each time step. This includes a 
smaller increase in CO2 emissions in the year 2040 and conversely a larger increase in the year 
2045 for the 500 MG shock in comparison to the 1 BG shock. GCAM indicates a generally linear 
relationship between both the accumulated GHGs and the emissions over time. 

Figure 8.1.4-1: Difference in global GHG emissions (MtCO2eq per BG of shocked soybean 
oil biodiesel consumption) in the 500 MG and 1 BG soybean oil biodiesel shocks relative to 
the reference case from 2020 through 2050218 

Global GHG emissions by source also show a linear relationship over time. The patterns 
between the 500 MG and 1 BG shocks tend to mirror each other in each model. However, in the 
500 MG scenario, GLOBIOM shows a decrease in livestock production emissions in the year 
2050 compared to the slight increase in livestock emissions in the 1 BG scenario. 

8.1.5 Summary 

Overall, the soybean oil biodiesel 500 MG shock results indicate a linear effect between 
shock size and most output values for ADAGE, GCAM, and GTAP results. GLOBIOM results 
show somewhat more nonlinearity with shock size for certain output parameters, which leads to 
differences in the GHG emissions. But the nonlinearities observed in the GLOBIOM results tend 
to be minor. GLOBIOM's global commodity consumption by end use estimates an increase in 
palm fruit used for crushing per billion gallon, as well as an increase in sugar crops and other 

218 GTAP is not included in this figure as it doesn’t represent emissions over time. See Table for carbon intensity 
values. 
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crops used for feed in the 500 MG scenario relative to the 1 BG scenario. The most notable 
difference in land use change is the increase in pasture and decrease in other arable land in the 
non-USA region in the GLOBIOM 500 MG results relative to the 1 BG results. GLOBIOM also 
estimated a decrease in global CO2 emissions in the 500 MG soybean oil biodiesel shock, 
compared to the 1 BG shock. However, we can observe that, across ADAGE, GCAM, and 
GTAP, the size of the biofuel shock does not appear to cause significant changes in the modeled 
global GHG emissions results. 

8.2 Combined Shock Volumes 

In addition to the 500 MG soybean oil biodiesel scenario, a combined shock of 1 billion 
gallons each of soybean oil biodiesel and corn ethanol was also performed. In the core scenarios 
for corn ethanol and soybean oil biodiesel, presented in Section 6 and Section 7 respectively, 
some models estimated an inverse relationship between corn and soybean production. For 
instance, when we shocked the model with 1 BG of corn ethanol, soybean commodity production 
would go down, as seen in Figure 6.3-1. However, historically volumes of corn ethanol and 
soybean oil biodiesel consumption have grown alongside one another, though often at somewhat 
different annual rates. This has resulted historically in simultaneous increases in demand for corn 
starch and soybean oil from the biofuel sector. It is therefore worth considering whether modeled 
LUC and emissions impacts in particular might differ from our core scenario results if the 
models conduct a scenario where both corn ethanol and soybean oil biodiesel consumption in the 
USA are assumed to increase simultaneously. The combined scenario was performed to examine 
what would happen if both biofuels shocked the models. 

There are a few general hypotheses regarding what impact such a combined volume 
shock scenario might have relative to our core scenarios. One hypothesis is that the impacts will 
be “additive”, that is, the results will be approximately the sum of adding together impacts from 
the corn ethanol and soybean oil biodiesel core scenarios. Another hypothesis is that increasing 
demand for both fuels at the same time will create greater stress on the agricultural system than 
either core scenario in isolation, since it will not be possible to simply decrease USA soybean 
production in response to greater corn ethanol demand, or decrease USA corn production in 
response to soybean oil biodiesel demand, as is estimated to occur in most of the core scenario 
results. Such a result would be expected to create greater-than-additive modeled impacts on 
LUC, crop production, and the resulting GHG emissions. The third hypothesis is that there could 
be a counterbalance within variables with the combined shock, where the increase in one 
variable could decrease another. We find the land and emissions estimates in the combined 
scenario have a mostly additive effect in which modeling results in combined scenario are 
generally equal in magnitude to the sum of the individual corn ethanol (1 BG) and soybean oil 
biodiesel (1 BG) core scenarios. 

8.2.1 Land Use 

The combined scenario provides insight into how each of the models account for the 
impact on other crop commodities when both corn ethanol and soybean oil biodiesel 
consumption are increased simultaneously. Figures 8.2.1-1 and 8.2.1-2 illustrate the USA and 
non-USA regional land use change by crop commodity in the years 2030 (ADAGE, GCAM, and 
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GLOBIOM) and 2014 (GTAP). The 1 BG corn ethanol and 1 BG soybean oil biodiesel core 
scenarios are stacked together in the left-hand columns of each commodity type with a line 
indicating the sum of the two scenarios, and the combined scenario is on the right-hand side of 
the columns with the line indicating the total from this scenario. To the extent the results of the 
combined scenario are additive, we would expect the pair of lines for each crop commodity to be 
similar in magnitude. 

The figures below do in fact show each model estimates a generally additive relationship 
between the corn and soy shocks, meaning that the sum of the impact magnitudes from the core 
scenarios generally equals the total magnitude of the combined scenario. The most notable 
difference is that GLOBIOM has a slightly larger increase in USA regional soybean land cover 
as well as a slightly larger decrease in the non-USA regional soybean land cover in the combined 
shock.219 Interestingly, we do not observe any notable changes in land cover for any other crop 
commodities. 

Figure 8.2.1-1: Difference in cropland area by crop in the corn ethanol shock, soybean oil 
biodiesel shock, and combined shock relative to the reference case in the USA region in 
2030 (ADAGE, GCAM, and GLOBIOM) and 2014 (GTAP) 

219 The detailed livestock feed market representation in GLOBIOM provides some explanation for this observation. 
In the corn shock scenario, GLOBIOM estimates greater DDG production would displace some soybean meal used 
for animal feed in the USA region, reducing the demand for soybeans and decreasing cropland used for soybeans. In 
the combined shock scenario, demand for soybeans is driven by the soybean oil biodiesel target, and the 
displacement effect of DDG in animal feed markets has less impact on cropland used for soybeans. This results in 
surplus soybean meal in the USA region in the combined shock scenario, which is exported and displaces some 
soybean production in non-USA regions. 
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Figure 8.2.1-2: Difference in cropland area by crop in the corn ethanol shock, soybean oil 
biodiesel shock, and combined shock relative to the reference case in non-USA regions in 
2030 (ADAGE, GCAM, and GLOBIOM) and 2014 (GTAP) 

8.2.2 Emissions 

To compare how the combined shock affects GHG emissions results in each model, we 
analyzed the percent change from the combined shock relative to the sum of the core corn 
ethanol and soybean oil biodiesel scenarios. ADAGE, GCAM, and GTAP estimate that the 
combined scenario would results in relatively similar emissions to the sum of the individual 1 
BG corn ethanol and soybean oil biodiesel core scenarios (Table 8.2.2-1). Similar to the soybean 
oil biodiesel 500 MG scenario sensitivity, GLOBIOM estimates a larger percentage decrease 
than the other models in cumulative LUC and total GHG emissions in the combined scenario. 

Table 8.2.2-1: Percent difference in global accumulated emissions between the combined 
shock scenario and the sum of the corn ethanol shock and soybean oil biodiesel shock 

ADAGE GCAM GLOBIOM GTAP 
Percent Difference (TOTAL GHG) 0% 3% -27% 2% 
Percent Difference (LUC Only) 0% 1% -45% 5% 

8.2.3 Summary 

In this section we compared LUC and GHG emissions impacts from the combined 
scenario to the sum of the core corn ethanol and soybean oil biodiesel scenarios. Overall, across 
each of the models (ADAGE, GCAM, GLOBIOM, and GTAP), the results from the combined 
scenario show an additive effect in which the combined scenario generally equals the sum of the 
two core scenarios across many output values and parameters. GLOBIOM estimates slightly 
more variability or nonlinearity in output values than the other models. The most notable 
nonlinearity is the decrease in cumulative LUC emissions in the combined scenario. The results 
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from these scenarios did not support the hypothesis that shocking the models with 1 BG corn 
ethanol and 1 BG soybean oil biodiesel simultaneously creates greater stress on the agriculture 
systems of these models. 

Parameter Sensitivities 

Sensitivity analysis assesses how uncertainty in the output of a model can be apportioned 
to different sources of uncertainty in the model input.220 The NASEM (2022) study on LCA 
Methods for transportation fuels recommends sensitivity analysis in several areas of the report. 
For example, the report says, “LCA studies used to inform transportation fuel policy should be 
explicit about the feedstock and regions to which the study applies and to the extent possible 
should explicitly report sensitivity of results to variation in these assumptions.”221 Following 
these recommendations, we have conducted multiple sensitivity analyses as part of our model 
comparison exercise. 

When we model the environmental and economic impacts of biofuel production, 
uncertainties arise in multiple forms. One type of uncertainty is model uncertainty, which is 
related to the structure of the model employed. Two models with different structures and/or 
solution techniques that otherwise are comparable in scope and use the same input data may 
produce different results. One motivation for this model comparison exercise is to study model 
uncertainty by comparing results of common scenarios from multiple models. The effect of 
different models on GHG estimates is discussed above. 

Another form of uncertainty is parameter or input uncertainty. Parameter uncertainty 
naturally results as inputs to a model are not exactly known and/or the values of these inputs 
cannot be exactly inferred.222 This section focuses on the effects of parameter uncertainty within 
a given model. We performed multiple sensitivity analyses to study the influence of parameter 
uncertainty on biofuel GHG emissions estimates. These sensitivity analyses are discussed in this 
section. First, we performed stochastic sensitivity analysis, where input parameters are assigned 
probability distributions, with GCAM, GLOBIOM and GREET. Second, we tested changes in 
the soil organic carbon input data in GCAM. Third, we tested changes in land conversion 
assumptions in ADAGE. 

220 Saltelli, A. (2002), Sensitivity Analysis for Importance Assessment. Risk Analysis, 22: 579-590. 
https://doi.org/10.1111/0272-4332.00040 
221 National Academies of Sciences, Engineering, and Medicine 2022. Current Methods for Life Cycle Analyses of 
Low-Carbon Transportation Fuels in the United States. Washington, DC: The National Academies Press. 
https://doi.org/10.17226/26402. Recommendation 4-6. Other relevant recommendations include but are not limited 
to: 2-1, 2-2, 4-2, 4-4, 4-9, 4-10. 
222 Related to parametric uncertainty is the concept of parametric variability which relates to the fact that even if 
perfectly knowable, there is variability in values corresponding to parameter values in these systems. Models are 
simplifications of reality and do not capture all the variability naturally occurring over time, space, and changing 
conditions. 
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9.1 Stochastic Parametric Sensitivities 

9.1.1 GCAM 

We ran a Monte Carlo simulation (MCS) with GCAM to explore the influence of a range 
of parameters on the LCA estimates. The goals of the MCS are to test the behavior of the model, 
evaluate the overall sensitivity of the CI estimates to variations in the input parameters, and to 
test which parameters tend to have the largest influence on the results for this specific model. 

We conducted this analysis using methods and software consistent with the MCS 
described in Plevin et al. (2022).223 We ran the MCS by applying random values drawn from 
distributions across 50 parameters. In this case, we use the term parameter to refer to a set of 
related values in GCAM’s input files. For example, for this analysis we call biomass carbon 
density of grassland one parameter, even though GCAM uses independent grassland biomass 
carbon input values for each water basin region. For each of the three MCE scenarios (i.e., 
reference, corn ethanol shock, soybean oil biodiesel shock), we ran 1,000 trials (3,000 total 
model runs). The same set of randomly drawn parameter values were used for each of the three 
scenarios. We consulted with the GCAM developers to determine the likely range of legitimate 
values for each parameter and then set selected distributions for each parameter based on our 
own subjective judgements. In some cases we were able to leverage previous research to 
determine empirically based distribution shapes. Table 9.1.1-1 describes the parameters and 
distributions used in our MCS. 

Table 9.1.1-1: GCAM Monte Carlo Simulation Parameter Distributions224 

Name Distribution Description 
bd-biomassOil-
coef 

Triangle(0.95, 1, 1.05) The EJ of biomass oil required to produce an EJ of biodiesel. 

Corn-etoh-corn-
coef 

Triangle(0.98, 1, 1.02) The Tg of corn required to produce an EJ of corn ethanol. 

Crop-biomass-c Triangle(0.7, 1, 1.3) Biomass carbon density of cropland. 
Grass-biomass-c Triangle(0.7, 1, 1.3) Biomass carbon density of unmanaged grass land. 
Mgd-forest-
biomass-c 

Triangle(0.7, 1, 1.3) Biomass carbon density of managed forest land. 

Mgd-pasture-
biomass-c 

Triangle(0.7, 1, 1.3) Biomass carbon density of managed pasture. 

Other-arable-
biomass-c 

Triangle(0.7, 1, 1.3) Biomass carbon density of “other arable” land. 

Shrub-biomass-c Triangle(0.7, 1, 1.3) Biomass carbon density of shrubland. 
Unmgd-forest-
biomass-c 

Triangle(0.7, 1, 1.3) Biomass carbon density of unmanaged forest land. 

Unmgd-pasture-
biomass-c-linked 

Linked(grass-biomass-
c) 

Biomass carbon density of unmanaged pasture (linked with 
grass-biomass-c). 

223 Plevin, R. J., Jones, J., Kyle, P., Levy, A. W., Shell, M. J., & Tanner, D. J. (2022). Choices in land representation 
materially affect modeled biofuel carbon intensity estimates. Journal of cleaner production, 349, 131477. Section 2.5 
describes the MCS. 
224 Unless the parameter name includes an asterisk, the draws from the given distributions were multiplied by the 
GCAM default values to produce values for each trial. For parameter names with an asterisk, values from the 
distribution were used directly, replacing the default values. 
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crop-soil-c Triangle(0.7, 1, 1.3) Soil carbon density of cropland. 
Grass-soil-c Triangle(0.7, 1, 1.3) Soil carbon density of unmanaged grass land. 
Mgd-forest-soil-c Triangle(0.7, 1, 1.3) Soil carbon density of managed forest land. 
Mgd-pasture-soil-
c-linked 

Linked(grass-soil-c) Soil carbon density of managed pasture. 

Other-arable-soil-c Triangle(0.7, 1, 1.3) Soil carbon density of “other arable” land. 
Peat-CO2-
emissions 

Uniform(0.5, 2.0) CO2 emissions from peatland conversion. 

Peat-CO2-
emissions-linked 

Linked(peat-CO2-
emissions) 

CO2 emissions from peatland conversion on unmanaged land. 

Shrub-soil-c Triangle(0.7, 1, 1.3) Soil carbon density of shrubland. 
Unmgd-forest-soil-
c 

Triangle(0.7, 1, 1.3) Soil carbon density of unmanaged forest land. 

Unmgd-pasture-
soil-c-linked 

Linked(grass-soil-c) Soil carbon density of unmanaged pasture (linked with grass-
soil-c). 

N-fertilizer-rate Triangle(0.7, 1, 1.3) Quantity of N fertilizer required per mass of crop harvested. 
Ag-energy-coef Triangle(0.7, 1, 1.3) Energy consumption coefficient for crop production. 
Ag-energy-freight-
coef 

Triangle(0.5, 1.0, 3.0) Energy consumption coefficient for transport of ag and energy 
commodities. 

Crop-productivity Triangle(0.7, 1, 1.3) Annual change in agricultural productivity (yield). 
Irrig-rainfed-logit-
exp 

Triangle(0.333, 1, 3.0) Logit exponent controlling competition between irrigated and 
rainfed land. 

Mgmt-level-logit-
exp 

Triangle(0.333, 1, 3.0) Logit exponent controlling competition between high and low 
crop management levels. 

N2o-emissions Triangle(0.5, 1, 2.0) N2O emissions intensity of agricultural production. 
Veg-oil-demand-
logit-exp 

Triangle(0.333, 1, 3.0) Controls substitution among types of vegetable oil 

water-wd-price Triangle(0.333, 1, 3.0) The price of withdrawn water. 
Non-staples-
demand-share-
logit* 

Uniform(-5.0, 0.0) Logit exponent controlling shifting between non-staple foods. 
Standard value is 0 in all regions. 

Agro-forest-logit-
exp 

Triangle(0.333, 1, 3.0) Logit exponent controlling competition between forest-grass-
crop and pasture. 

Cow-sheepgoat-
feed-logit 

Triangle(0.5, 1, 2.0) Logit exponent controlling competition between Beef, Dairy, 
and SheepGoat, which determines the sharing between Mixed 
and Pastoral subsectors. 

Crop-logit-exp Triangle(0.333, 1, 3.0) Logit exponent controlling competition among crops. 
Forest-grass-crop-
logit-exp 

Triangle(0.1, 1.0, 3.0) Logit exponent controlling competition among forest, grassland, 
and cropland. 

Forest-logit-exp Triangle(0.333, 1, 3.0) Logit exponent controlling competition between managed and 
unmanaged forest. 

Pasture-logit-exp Triangle(0.333, 1, 3.0) Logit exponent controlling competition between managed and 
unmanaged pasture. 

Regional-crop-
logit-exp 

Triangle(0.333, 1, 3.0) Logit exponent controlling competition between imports and 
domestic ag products. 

Traded-
commodity-logit-
exp 

Triangle(0.333, 1, 3.0) Logit exponent controlling competition in traded ag 
commodities. 

Traded-
commodity-
subsector-logit-exp 

Triangle(0.333, 1, 3.0) Logit exponent controlling competition among exports in each 
traded commodity sector 
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ng-upstream-ch4 Uniform(0.9, 1.3) CH4 emissions upstream from natural gas production processes 
and transport. 

Population-factor* Triangle(0.0, 0.5, 1.0) Defines a path between the lower and higher bounds of the 
UNDP 95 percent confidence interval around population 
projections. 

Resource-energy-
coef 

Triangle(0.5, 1, 1.5) Energy consumption coefficient for producing energy 
commodities. 

Biodiesel-
competition-logit-
exp 

Triangle(0.5, 1, 2.0) Controls substitution among types of biodiesel 

pass-road-ldv-4W-
logit-exp 

Triangle(0.5, 1, 2.0) Logit exponent controlling substitution among Compact Car, 
Midsize Car, Large Car, Light Truck and SUV. 

Pass-road-ldv-4W-
vehicle-logit-exp 

Triangle(0.5, 1, 2.0) Logit exponent controlling substitution among 4WD vehicle 
fuel technology options include BEV, FCEV, Hybrid liquids, 
Liquids, and NG. 

pass-road-ldv-
logit-exp 

Triangle(0.5, 1, 2.0) Logit exponent controlling substitution between 2- and 4-wheel 
light-duty vehicles. 

Ref-fuel-enduse-
ex-US 

Triangle(0.333, 1, 3.0) Controls substitution in supplies of refined fuel for “end use” 
outside the USA. 

Staples-price-
elast* 

empirical Price elasticity of demand for staple foods 

non-staples-price-
elast* 

empirical Own price elasticity of non-staple food demand. 

Non-staples-
income-elast* 

empirical Income elasticity of non-staple food demand. 

In some cases, combinations of parameters push the model beyond its ability to match 
supply and demand in all markets simultaneously, in which case the model fails to solve. As 
shown in the table above, we primarily used triangular distributions to reduce the likelihood, 
relative to normal distributions, of outlier parameter draws, thus reducing the number of model 
failures. Nonetheless, some of the trials failed to solve; the actual number of reference 
case/shock pairs completed for each model version was 916 for corn ethanol (91.6 percent) and 
918 for soybean oil biodiesel (91.8 percent). We investigated the source of failures and found the 
parameter perturbations most likely causing the failures are some combination of: crop-logit-exp, 
staples-price-elast, agro-forest-logit-exp, veg-oil-competition-logit-exp and forest-grass-crop-
logit-exp. The purpose of the MCS is to understand the model’s response to parameter variation. 
We could reduce the failure rate by narrowing the distributions for these parameters, but this 
would come at the cost of gaining insights about how wider distributions influence the model. 
Furthermore, evaluating which parameters tend to cause model failures provides valuable 
information about the model. For these reasons, we did not to adjust our MCS setup to reduce the 
failure rate. 

The following figure presents the results of our MCS experiment with GCAM as 
distributions of CI estimates for corn ethanol and soybean oil biodiesel. Although the figure 
presents the MCS results in probabilistic terms, the actual probability of any given GHG 
emissions impact cannot be determined from this analysis. Our sensitivity analysis only reveals 
the likelihood of an outcome given all of the inputs into our analysis, such as the version of 
GCAM, the reference parameter values, the solution technique, the definitions chosen for the 
parameters evaluated, and the distributions for the parameters evaluated. Although the figure 
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does not tell us the actual probability of a given outcome, it provides information about the 
general tendency of the model and the variance of results due to parametric uncertainty. 

Figure 9.1.1-1: Distribution of GCAM (a) land use change carbon intensity and (b) overall 
carbon intensity estimates for corn ethanol and soybean oil biodiesel based on the MCS225 

In the above figure, we present the distribution of land use change CI separately from the 
distribution of overall CI. We extract the land use change CI to facilitate comparisons with other 
studies or models that only report land use change emissions. While we do this separation to 
facilitate comparison, we caution against considering the land use change estimates in isolation, 
without considering the influence of scenario design and other sectors on the land use change 
estimates. For example, in many of the soybean oil biodiesel trials, non-USA biodiesel 
consumption decreases relative to the reference case, which tends to decrease land use change 
emissions but tends to increase overall emissions because it is associated with greater use of 
refined oil. 

Based on the above figure, we observe that GCAM tends to estimate higher CI for 
soybean oil biodiesel than corn ethanol, for both land use change and overall. The majority of 
overall CI estimates for corn ethanol are less than zero, meaning that over the 2020-2050 period 
considered, the modeled corn ethanol shock tends to result in a decrease in global GHG 

225 Boxes indicate interquartile range; whiskers indicate 5th and 95th percentiles; vertical line indicates median 
value. For corn ethanol, the median land use change carbon intensity is 22 gCO2e/MJ with 95 percent interval from 
2 to 48 gCO2e/MJ. For corn ethanol, the median overall carbon intensity is -21 gCO2e/MJ with 95 percent interval 
from -48 to 8 gCO2e/MJ. For soybean oil biodiesel, the median land use change carbon intensity is 53 gCO2e/MJ 
with 95 percent interval from 9 to 106 gCO2e/MJ. For soybean oil biodiesel, the median overall carbon intensity is 
40 gCO2e/MJ with 95 percent interval from -5 to 93 gCO2e/MJ. 
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emissions, inclusive of reductions in refined oil consumption. Conversely, a large majority of the 
overall CI estimates for soybean oil biodiesel are greater than zero. The overall CI distributions 
for the two fuels overlap, but in every trial (i.e., each set of runs with identical parameter values) 
the overall CI of corn ethanol is at least 24 gCO2e MJ-1 smaller than that of soybean oil biodiesel. 
This is explained by the fact that that the most influential parameters have the same directional 
effect on the CI estimates for both corn ethanol and soybean oil biodiesel. Finally, the figure 
shows that the interval spanning the central 95 percent of CI estimates is about twice as wide for 
soybean oil biodiesel relative to corn ethanol, indicating a higher level of parameter uncertainty 
for soybean oil biodiesel. 

As part of the MCS experiment, we identified the parameters most strongly influencing 
the variance in GHG emissions results. We did this by computing the rank correlations between 
the values for each random variable and the resulting GHG emissions across all MCS trials. The 
rank correlations are squared and normalized to sum to one to produce an approximate 
“contribution to variance.” In the tornado charts below, the sign of the correlation is applied after 
normalization. These figures show the strength of the influence of the 15 most influential input 
parameters on the variance in the output (GHG emissions), in descending order, with the 
magnitude and direction corresponding to the strength and direction of the correlation 
respectively. A contribution to variance further from zero indicates that the parameter is more 
influential. A positive contribution to variance indicates that as the parameter value increases or 
decreases the CI estimates tend to move in the same direction. A negative contribution to 
variance indicates the opposite. Following the figures, we discuss our interpretation of the 
findings. 
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Figure 9.1.1-2: Tornado chart of most the influential parameters on corn ethanol land use 
change carbon intensity estimates with GCAM 
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Figure 9.1.1-3: Tornado chart of most the influential parameters on corn ethanol overall 
carbon intensity estimates with GCAM 
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Figure 9.1.1-4: Tornado chart of most the influential parameters on soybean oil biodiesel 
land use change carbon intensity estimates with GCAM 
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Figure 9.1.1-5: Tornado chart of most the influential parameters on soybean oil biodiesel 
overall carbon intensity estimates with GCAM 

For overall CI, the tornado charts show that, for this MCS experiment, about 6 
parameters have an outsized influence on the estimates. This does not mean the other parameters 
have no effect, but rather that their influence is overwhelmed by the 6 most influential 
parameters. The 6 most influential parameters for corn ethanol CI are also the 6 most influential 
parameters for soybean oil biodiesel, with minor differences in their rank order. All of the 6 most 
influential parameters for overall CI are directly related to emissions from land use and land use 
change. 

For both fuels, the most influential parameter is forest-grass-crop-logit-exp, the 
parameter controlling the flexibility of competition among forest, grassland, and cropland. 
Higher values for this parameter mean more flexibility for price-driven land use changes among 
these land categories. For example, given an increase in crop prices, higher values for this 
parameter will translate to larger increases in crop area at the expense of grassland and forest 
area. This finding helps to clarify that land conversion flexibility is not only a source of 
uncertainty for GHG emissions impacts of biofuels between models, as we observe in Sections 
6.6 and 7.6 above. It is also a source of uncertainty within models, at least for GCAM. 

The other most influential parameters for both fuels are: 1) crop-soil-c, the soil carbon 
density of cropland, 2) n2o-emissions, the N2O emissions intensity of agriculture, 3) crop-logit-
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exp, the flexibility of competition among crops, 4) agro-forest-logit-exp, the flexibility of 
competition between forest, grassland, cropland and pasture, and 5) unmgd-forest-soil-c, the soil 
carbon density of unmanaged forest land. 

When we look at the most influential parameters on the CI of land use change, we see 
almost the same group of influential parameters, but with two exceptions. First, the n2o-
emissions parameter is absent from the tornado charts for land use change CI. N2O emissions are 
an important component of crop production emissions in the GCAM results. This parameter is 
only absent because we define land use change CI as the projected global change in CO2 

emissions from LUC per unit of additional corn ethanol production, with both quantities summed 
annually from 2021 through 2050 (i.e., it excludes N2O emission). The second exception is that 
ref-fuel-enduse-ex-US parameter shows up as one of the most influential parameters for soybean 
oil biodiesel land use change CI. This parameter controls substitution in supplies of refined fuel 
outside the USA. For example, it controls substitution between biodiesel and petroleum diesel in 
non-USA regions. As discussed above, in GCAM the soybean oil biodiesel shock tends to reduce 
biodiesel consumption outside the USA, which increases petroleum diesel consumption and 
requires less land for biodiesel feedstocks. Thus, higher values for ref-fuel-enduse-ex-US tends to 
result in lower land use change emissions, but increases other emissions, resulting in a small net 
effect on overall CI. 

Overall, our MCS experiment with GCAM provides several insights. Parameter 
uncertainty is an important factor for CI estimates of corn ethanol and soybean oil biodiesel with 
GCAM. Based on this experiment, CI estimates for soybean oil biodiesel are more sensitive to 
parameter uncertainty than such estimates for corn ethanol. Parameters related to land use change 
have the most influence on CI estimates. In particular, parameters related to soil carbon densities 
and ease of substitution between land categories are highly influential, and thus warrant special 
attention. 

9.1.2 GLOBIOM 

We ran a Monte Carlo simulation (MCS) with GLOBIOM to explore the influence of a 
range of parameters on land use change carbon intensity (LUC CI) for soybean oil biodiesel.226 

The goals of the GLOBIOM MCS mirror those of the GCAM MCS discussed in Section 9.1.1; to 
test the behavior of the model and to evaluate the overall sensitivity of the CI estimates to 
variations in the input parameters. 

The approach used in the GLOBIOM MCS was similar to that used in the GCAM MCS 
described in Section 9.1.1. We ran the MCS by applying random values drawn from distributions 
defined for 11 parameters. For each of two cases (i.e., a reference case and a soybean oil 

226 The GLOBIOM MCS was conducted prior to the initiation of this MCE and, as such, differs somewhat in its 
scenario design and assumptions. Differences between the version of GLOBIOM used in the MCE include some 
minor updates of corn food consumption trends to better match historic development (2010, 2020) in a number of 
different regions represented in GLOBIOM. The changes shift upward the food demand projections in both the 
reference and shock scenarios. Additionally, the shock scenario in the MCS was specified as one billion gallons 
gasoline equivalent of soybean oil biodiesel above reference case levels, whereas the shock in the MCE was 
specified as one billion wet gallons of soybean oil biodiesel consumption above reference case levels. 
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biodiesel shock), we ran 1,000 trials (2,000 scenario runs total). The same set of randomly drawn 
parameter values were used for both of the two cases. 

The eleven identified parameters were chosen by GLOBIOM developers based on expert 
knowledge and previous research.227,228,229 These include seven economic parameters and four 
biophysical parameters. The parameters and distributions used in the GLOBIOM MCS are 
described below in Table 9.1.2-1. Each parameter distribution below represents a set of related 
input values in GLOBIOM which are adjusted simultaneously based on the drawn value of the 
parameter in a given trial. For example, a value drawn for the parameter labeled “Demand 
elasticity (vegetable oils)” in Table 9.1.2-1 below is a multiplicative scalar which simultaneously 
adjusts the demand elasticity for each vegetable oil and each region represented in GLOBIOM. 

Three of the parameters in Table 9.1.2-1 represent collections of inputs which each have 
independently drawn scalar values from the identical distribution. These parameter groups are 
indicated with bold names and described in the Description column. When accounting for these 
parameter groups, 72 separate values are drawn for each of 1,000 trials in the MCS. 

227 Valin, H., D. Peters, M. van den Berg, S. Frank, P. Havlik, N. Forsell & C. Hamelinck (2015) The land use 
change impact of biofuels consumed in the EU. Quantification of area and greenhouse gas impacts. Ecofys, Utrecht 
(the Netherlands). 
228 Nelson, G. C., H. Valin, R. D. Sands, P. Havlik, H. Ahammad, D. Deryng, J. Elliott, S. Fujimori, T. Hasegawa, 
E. Heyhoe, P. Kyle, M. Von Lampe, H. Lotze-Campen, D. Mason d'Croz, H. van Meijl, D. van der Mensbrugghe, C. 
Muller, A. Popp, R. Robertson, S. Robinson, E. Schmid, C. Schmitz, A. Tabeau & D. Willenbockel (2014) Climate 
change effects on agriculture: economic responses to biophysical shocks. Proc Natl Acad Sci U S A, 111, 3274-9. 
https://doi.org/10.1073/pnas.1222465110 
229 Valin, H., R. D. Sands, D. van der Mensbrugghe, G. C. Nelson, H. Ahammad, E. Blanc, B. Bodirsky, S. 
Fujimori, T. Hasegawa, P. Havlik, E. Heyhoe, P. Kyle, D. Mason-D'Croz, S. Paltsev, S. Rolinski, A. Tabeau, H. van 
Meijl, M. von Lampe & D. Willenbockel (2014) The future of food demand: understanding differences in global 
economic models. Agricultural Economics, 45, 51-67. https://doi.org/10.1111/agec.12089 
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Table 9.1.2-1: GLOBIOM Monte Carlo simulation parameter distributions230,231 

Name Distribution Description 
Demand elasticity 
(vegetable oils) 

Log-uniform(0.5, 2) Own-price and cross-price elasticities of demand for 
vegetable oils. Determines adjustments in food uses of 
vegetable oils. 

Demand elasticity 
(animal products) 

Log-uniform(0.5, 2) Own-price and cross-price elasticities of demand for animal 
products (meat and dairy). Determines adjustments in food 
uses of animal products. 

Trade elasticity 
(vegetable oils) 

Log-uniform(0.75, 4) Response of bilaterally traded quantities of vegetable oils to 
changes in market prices. 
Separate scalar values are drawn from identical distributions 
for each of the four vegetable oils represented in 
GLOBIOM. 

Substitution 
elasticity 
(vegetable oils) 

Log-uniform(0.75, 4) Substitutability of vegetable oils for all uses, given a change 
in their market price. 
Separate scalar values are drawn from identical distributions 
for each of 58 different global regions represented in 
GLOBIOM. 

Cropland and 
pasture expansion 
into natural 
vegetation 

Log-uniform(0.5, 2) Extent to which cropland and grazing pasture can expand 
into natural land uses, represented by land transition costs. 
Separate scalar values are drawn from identical distributions 
for cropland and grazing pasture. 

Yield elasticity 
(corn and soybean) 

Log-uniform(0.9, 1.1) Changes in corn and soybean yields in response to changes 
in crop prices. 

Yield projection 
(corn and soy) 

Log-uniform distribution 
between SSP3 and SSP5 
assumptions. 

Exogenous yield change over time for corn in the USA 
region and soybeans in the USA, Brazil, and Argentina 
regions. 

Expansion response 
of palm into 
peatland 

Uniform(0.5, 1.5) Degree of expansion of palm plantation into peatland in 
Indonesia and Malaysia.232 

Peatland emission 
factor on 
undisturbed forest* 

Lognormal distribution on 
range of 49 to 8549 tCO2 
ha-1 yr-1 

Peatland emission intensity per unit of area converted in 
Indonesia and Malaysia. 

Emission factor for 
carbon sequestration 
in biomass on palm 
plantations 

Normal(0.59, 1, 1.41) Carbon sequestration (as CO2) in palm plantations in 
Indonesia and Malaysia per unit of area. Range based on 
(IPCC 2019).233 

Emission factors 
from forest biomass 
loss 

Normal(0.5, 1, 1.5) Emissions per unit of area due to forest clearing. 

230 Bold parameter names indicate related groups of parameters. Unless the parameter name includes an asterisk, 
the draws from the given distributions were multiplied by the GLOBIOM default values to produce values for each 
trial. For parameter names with an asterisk, values from the distribution were used directly, replacing the default 
values. 
231 Note that some of the scalar distributions in this MCS are not balanced around the central value (scalar of 1). For 
example, in the distribution for trade elasticity of vegetable oils (Log-uniform(0.75, 4)), roughly 17 percent of the 
draws would be expected to be below one, and thus decrease the value of the given vegetable oil trade elasticity, and 
roughly 83 percent of the draws would be expected to be above one, and thus increase that elasticity. 
232 In GLOBIOM, expansion of palm plantations is assumed to occur in peatland and non-peatland at a fixed ratio, 
which we adjust stochastically in this MCS analysis. 
233 IPCC. 2019. 2019 Refinement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories. Volume 4: 
Agriculture, Forestry and Other Land Use. Geneva (Switzerland): Intergovernmental Panel on Climate Change. 
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Figure 9.1.2-1 below presents distributions of carbon intensity factors for a number of 
different emissions categories, after excluding trials considered outliers.234 Although the figure 
presents the MCS results in probabilistic terms, the actual probability of any given GHG 
emissions impact cannot be determined from this analysis. Our sensitivity analysis only reveals 
the likelihood of an outcome given all of the inputs into our analysis, including the version of 
GLOBIOM, the reference parameter values, and the distributions for the parameters evaluated. 
Although the figure does not tell us the actual probability of a given outcome, it provides 
information about the general tendency of the model and the variance of results due to 
parametric uncertainty. 

Figure 9.1.2-1: Distributions of carbon intensities from different categories of emissions for 
soybean oil biodiesel based on the GLOBIOM MCS.235 

The MCS produced a range of LUC CI results (9.5, 40.6, and 73.5 gCO2e/MJ for the 10th 

percentile, mean, and 90th percentile respectively), with variation in emissions from biomass loss 
accounting for a substantial portion of the variability in total LUC emissions. Note that the mean 
value of total LUC CI for the GLOBIOM MCS is larger than the LUC CI estimate from the 

234 Outliers are identified in these results based on the so-called “1.5 rule”, assuming that the distribution of 
emissions factors follows a normal distribution. According to this rule, a data point is considered an outlier if it is 
less than (Q1 - 1.5*IQR) or greater than (Q3 + 1.5*IQR), where IQR is the interquartile range and Q1 and Q3 are 
the first and third quartiles of the distribution, respectively. Outlier trials were identified using this rule for each of 
three emissions categories – total land use change, crop production, and livestock production – after which all 
identified outlier trials were excluded from the following results analysis. In total, 42 outlier trials were excluded 
using this procedure. 
235 Vertical lines within distributions represent mean values. “LUC – Biomass” includes emissions changes from 
biomass loss from land use change, changes in agricultural biomass, natural reversion of land, and carbon 
sequestered in harvested wood products. “LUC – SOC” emissions are land use change emissions from soil organic 
carbon. “LUC – Peat” emissions are land use change emission from oxidation of peatlands. “LUC – Total” is the 
sum of the above land use change emissions categories. 
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soybean oil biodiesel shock scenario in the MCE. This difference arises for two reasons; 1) the 
version of GLOBIOM used in the MCE was a more recent version of the model, with several 
updated assumptions (see footnote above); and 2) some of the distributions of scalar values 
applied to the parameters are weighted towards increasing the value of the parameter, which may 
result in more trials showing CI values on one side of the central MCS scenario than the other. 
This difference illustrates the limitation discussed above, but worth reiterating; distributions of 
CI values produced through this MCS analysis are dependent on the inputs of the analysis and 
should not be interpreted as representative of the probability of a given GHG emissions impact. 

However, there are still meaningful observations we can make using these results. 
GLOBIOM’s estimates of GHG emissions from land use change, particularly emissions from 
biomass loss but also from other subcategories of estimated LUC emissions, appear to be more 
sensitive to parametric variations, at least for the parameters and distributions included in this 
study, than estimates of emissions from livestock production and from crop production. This 
observation reinforces the importance of continued study of model assumptions affecting LUC 
and LUC CI and of considering uncertainty in LUC CI estimates. 

In a process similar to that used in the GCAM MCS described in Section 9.1.1 above, we 
identified the parameters most strongly influencing the variance in LUC CI. We did this by 
computing the rank correlations between the values for each random variable and the resulting 
LUC CI estimate across all MCS trials. The rank correlations are squared and normalized to sum 
to one to produce an approximate “contribution to variance.” In Figure 9.1.2-2 below, the sign of 
the correlation is applied after normalization. This figure shows the strength of the influence of 
each input parameter on the variance in the output (LUC CI), in descending order, with the 
magnitude and direction corresponding to the strength and direction of the correlation 
respectively. A contribution to variance further from zero indicates that the parameter is more 
influential. A positive contribution to variance indicates that as the parameter value increases or 
decreases the CI estimates tend to move in the same direction. A negative contribution to 
variance indicates the opposite. 
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Figure 9.1.2-2: Tornado chart of most the influential parameters in GLOBIOM MCS on 
soybean oil biodiesel land use change carbon intensity.236 

The two parameters found to have the largest contribution to variance in LUC CI were 
the expansion response of palm into peatland and the emissions factor from forest biomass loss. 
The positive correlation of these parameters with LUC CI is logical; larger values of the first 
result in greater expansion of palm plantations into peatland in response to the increased demand 
for vegetable oils imposed under a soybean oil biodiesel shock. Larger values of the second 
increase the emissions associated with forest loss in response to the shock. The sensitivity of 
GHG emissions estimates to these parameters highlights the importance of further examination 
of all of the models’ parameterizations of land transitions, carbon fluxes, and representation of 
peat lands. 

The parameter with the third largest contribution to variance of LUC CI is the assumed 
yield growth of corn and soy throughout the duration of the GLOBIOM run, which is negatively 
correlated with LUC CI. Again, this relationship is logical; lower yield growth results in lower 
yields in the future, which means that producing feedstock (soybeans) to meet the shock requires 
additional cropland area and results in greater areas of land use change. The relative impact of 
this parameter highlights the importance of considering the impact of assumptions about baseline 
trends and how they continue into the future. 

Finally, we note the relative importance (4th in Figure 9.1.2-2) of the substitution 
elasticity of vegetable oils. Increasing the assumed substitutability of vegetable oils allows the 
model to backfill more easily for deficits in soybean oil use with other oilseed oils, including 

236 For parameters which represent groups of independently adjusted model inputs (indicated in bold), the 
contributions to variance across all inputs within a given parameter group are summed. For all three of the grouped 
parameters, this results in some cancellation because the signs of the calculated contributions to variance differ 
among the inputs within a group. An alternative MCS design which instead used a single value applied to all model 
inputs within these parameter groups may be expected to increase the relative contribution to variance of these 
parameters. 
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from palm and rapeseed. This results in increased diversion of soybean oil from food and other 
uses. The impacts of this substitution on land use change and emissions are not straightforward, 
vary by region and type of vegetable oil substitution, and interact with other parameters 
perturbed in this MCS.237 This complicating layer of market interaction contributes to the wider 
range of estimated GHG emissions impacts of soybean oil biodiesel relative to corn ethanol. 

9.1.3 GREET 

We worked with Argonne to develop the lifecycle GHG emissions analyses presented in 
Section 6.7 and Section 7.7. These analyses rely on many input values from many sources 
including government (e.g., USDA, EPA, DOE), academia, and industry. All these input values 
are subject to some level of variation and uncertainty. We worked with Argonne to conduct 
multiple sensitivity analyses with the GREET model238 to explore the influence of the inputs and 
assumptions in the model framework on the results. This exercise allowed us to observe some of 
the most influential and important factors to consider for further research to address uncertainty. 
We conducted three sensitivity analyses, where we varied one parameter or assumption at a time, 
and one stochastic sensitivity analysis (Section 9.1.3.4) where we varied all of the input 
parameters simultaneously based on random draws from statistical distributions. Each of these 
analyses are described in this section. 

9.1.3.1 Parameter Input Data 

To support our parametric sensitivity analyses we used data that Argonne has previously 
collected from various sources. These data provide information about the variation in some of 
the key input values to GREET. For farming input data, the main source of the variation is 
geographic, and the source of variation for ethanol production data is differences among 
individual corn ethanol facilities. The value and ranges for these parameters were used in both 
the sensitivity and stochastic (Section 9.1.3.4) analyses discussed below. The tables below list 
the parameter values and their ranges for corn ethanol and soybean oil biodiesel. The tables also 
indicate the shape of the distribution used for each parameter for the stochastic analysis. For 
parameters where Argonne had a relatively large data set on variation they used a normal 
distribution, whereas they used a triangular distribution for parameters informed with less data 
on variation. 

Most of the data used in support of corn ethanol sensitivities is documented in Lee et al. 
(2021).239 For corn farming, that includes data from USDA datasets (National Agricultural 
Statistics Service [NASS], the Economic Research Service [ERS], and the Office of the Chief 

237 For example, the effect on GHG emissions of greater substitution of palm oil for soybean oil used for food and 
fuel production in Southeast Asia is amplified or muted by the parameters governing the expansion response of palm 
plantations onto peatland, emissions factors associated with forest biomass loss, and the carbon in biomass on palm 
plantations. 
238 Sensitivity analyses presented in this section were run using GREET-2022 for the 2021 time step. This is the 
default time step for the model. We decided to conduct sensitivity analyses for the 2021 time step as the data used to 
inform the parameter ranges is more representative of 2021 than 2030. 
239 Lee, Uisung, Hoyoung Kwon, May Wu, and Michael Wang (2021). “Retrospective Analysis of the US Corn 
Ethanol Industry for 2005–2019: Implications for Greenhouse Gas Emission Reductions.” Biofuels, Bioproducts and 
Biorefining 15 (5): 1318–31. 
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Economist [OCE] reports). Ethanol production data relies heavily on a corn ethanol 
benchmarking and an agricultural consulting company that has conducted quarterly surveys of 65 
dry mill ethanol facilities between 2005 – 2019 and includes ethanol yields (with corn inputs and 
ethanol production), energy inputs by type (natural gas, coal, and electricity), chemical inputs, 
and the yields of coproducts. Argonne used the 10th percentile (P10) and the 90th percentile 
(P90) values as the high and low bounds of the ranges for ethanol production parameters in this 
exercise. The full set of input parameters and their ranges for corn ethanol are shown below in 
Table 9.1.3-1. 

Table 9.1.3-1: GREET Corn Ethanol Sensitivity and Stochastic Simulation Input 
Parameter Distributions for Model Year 2021 

Name Distribution240 Units 
Farming: Corn yield Normal (113, 178, 191) bushels/acre 
Farming: Corn yield (Nine states)241 Normal (153, 178, 191) bushels/acre 
Farming: N fertilizer Normal (72, 158, 187) lbs/acre 
Farming: P fertilizer Normal (33, 59, 89) lbs/acre 
Farming: K fertilizer Normal (16, 60, 130) lbs/acre 
Farming: N2O rate Normal (0.8, 1.26, 1.6) percent 
Farming: Herbicide Normal (0.0, 2.3, 3.2) lbs/acre 
Farming: Insecticide Normal (0.0, 0.0, 0.2) lbs/acre 
Farming: Diesel Normal (630,025; 927,625; 1,578,474) BTU/acre 
Farming: Gasoline Normal (115,686; 143,155; 201,905) BTU/acre 
Farming: Natural gas Normal (0; 85,504; 260,170) BTU/acre 
Farming: LPG Normal (57,257; 183,004; 290,957) BTU/acre 
Farming: Electricity Normal (72,741; 236,548; 950,459) BTU/acre 
Corn transportation distance Normal (32, 40, 48) miles 
Ethanol: Yield Triangular (2.7, 2.9, 3.0) gal/bu 
Ethanol: DGS yield Triangular (3.7, 4.6, 5.5) lbs/gal 
Ethanol: Natural gas Triangular (8,846; 22,386; 30,961) BTU/gal 
Ethanol: Electricity Triangular (600; 2,098; 3,646) BTU/gal 

For soybean farming, the data informing the sensitivity analysis was mostly documented 
in Xu et al. (2022)242 and primarily comes from USDA’s National Agricultural Statistics Service 
(NASS) Quick Stats database.243 Farm energy use data was obtained from USDA’s ERS based 
on the Agricultural Resource Management Survey. The farming data covers 19 major soybean-

240 In the parentheses, the first value is the P10 value, the middle value is the default assumption in GREET, and the 
third value is the P90 value. 
241 Corn is grown in many states in the United States but is primarily grown in the Midwest region across nine states. 
For this sensitivity analysis, we present both the fuller range of corn yields across the U.S., and this subset of nine 
primary corn growing states, which has a tighter range of corn yields. 
242 Xu, Hui, Longwen Ou, Yuan Li, Troy R. Hawkins, and Michael Wang. 2022. “Life Cycle Greenhouse Gas 
Emissions of Biodiesel and Renewable Diesel Production in the United States.” Environmental Science & 
Technology 56 (12): 7512–21. https://doi.org/10.1021/acs.est.2c00289. 
243 USDA National Agricultural Statistics Service Quick Stats Database. Available at: 
https://quickstats.nass.usda.gov/ 
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producing U.S. states. Parameter data on biodiesel production (e.g., chemical inputs, energy 
consumption, product yields) came from an Argonne-led industry survey conducted of biodiesel 
producers in 2021 with support from what was then known as the National Biodiesel Board 
(NBB) and is now known as Clean Fuels Alliance America as documented in Xu et al. The full 
set of input parameter values and their ranges for soybean oil biodiesel are shown below in Table 
9.1.3-2. 

Table 9.1.3-2: GREET Soybean Oil Biodiesel Sensitivity and Stochastic Simulation Input 
Parameter Distributions for Model year 2021 

Name Distribution244 Units 

Farming: Soybean yield Triangular (31.4, 50.6, 61.7) bushels/acre 

Farming: N fertilizer Triangular (1.3, 4.9, 15.6) lbs/acre 

Farming: P fertilizer Triangular (12.4, 23.2, 54.8) lbs/acre 

Farming: K fertilizer Triangular (2.9, 36.8, 92.6) lbs/acre 

Farming: Herbicide Triangular (1.5, 2.2, 3.8) lbs/acre 

Farming: Insecticide Triangular (0.002, 0.03, 0.40) lbs/acre 

Farming: Energy use Triangular (338,791; 694,421; 1,373,805) BTU/acre 

Biodiesel production: Methanol use Triangular (926, 945, 964) BTU/lb BD 

Biodiesel production: Energy use Triangular (437, 514, 592) BTU/lb BD 

Biodiesel production: Biodiesel yield Triangular (0.133, 0.136, 0.138) gal BD/lb oil 

Oil extraction: Oil yield 
Triangular (4.4, 4.6, 4.9) dry lbs 

soybean/ 
lb soybean oil 

Oil extraction: Energy use Triangular (2,765; 3,073; 3,380) BTU/lb oil 

Biodiesel production: Glycerin yield Triangular (0.09, 0.10, 0.11) lb/lb BD 

9.1.3.2 Parameter Sensitivity Scenario Analysis 

The first set of parametric sensitivities presented here was developed with Argonne and 
assessed the modeling framework by considering variations and ranges of the key parameters 
shown above and their individual impacts on the carbon intensities of corn ethanol and soybean 
oil biodiesel produced in the United States. We conducted these sensitivity analyses by varying 
each major input parameter shown in Table 9.1.3-1 for corn ethanol and Table 9.1.3-2 for 
soybean oil biodiesel across their full range of values, each one at a time while keeping all the 
other parameter values constant. By varying one parameter at a time, while holding others 
constant, we can see the relative impact of each parameter on the final estimated LCA results. 
This is also informative for identifying areas of uncertainty and necessary further research. 
However, this "one at a time approach” provides less information than a stochastic analysis about 
the potential range of results stemming from parameter uncertainty. This is because one at a time 
analysis does not consider the effect of multiple parameters simultaneously varying from their 
default input values. For example, if corn yield is higher than the default input value and 
simultaneously the farming nitrogen fertilizer rate is actually lower than the default input value, 
the actual carbon intensity may be lower than any of the results depicted in the Figure 9.1.3-1. 

244 In the parentheses, the first value is the P10 value, the middle value is the default assumption in GREET, and the 
third value is the P90 value. 
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We used the parameter values in Table 9.1.3-1 for corn ethanol in GREET-2022 
representing 2021 to conduct the sensitivity analysis of each individual parameter against a 
baseline CI value of 45.9 gCO2/MJ derived using GREET’s default assumptions (including 
coproduct allocation assumptions). This value excludes LUC impacts from GREET’s separate 
CCLUB module that are discussed further below. Figure 9.1.3-1 shows the results of the 
sensitivity analysis for corn ethanol minus GREET’s CCLUB derived LUC impacts. Parameters 
are ordered by their relative individual influence on the overall CI with the most impactful 
parameters at the top of the figure. 

Figure 9.1.3-1: Sensitivity analysis results of USA corn ethanol carbon intensity values 
ranked by relative influence of each parameter’s potential impact in GREET 

Based on the data provided, overall CI for corn ethanol saw the largest variation and 
influence in this exercise from the amount of natural gas used in processing and producing 
ethanol in facilities with a wide range of efficiencies representing a difference of roughly 20 
grams of CO2 per MJ of ethanol produced. Corn yields from farming corn was the next most 
important factor when considering the variation in growing corn across the country. A subset of 
these corn yields appears further down the list when considering only the nine states in the 
Midwest. These states represent the majority of corn production volume and have higher corn 
yields than most of the country. Corn farming and corn ethanol production do take place across 
many states outside the Midwest,245 and we present both variations of this parameter for context. 
Nitrogen fertilizer used to obtain higher crop yields was the third highest parameter of 
importance in this sensitivity analysis. 

We used the parameter values in Table 9.1-3 for soybean oil biodiesel in GREET-2022 
representing 2021 to conduct the sensitivity analysis of each individual parameter against a 
baseline CI value of 22.0 gCO2/MJ derived using GREET’s default assumptions (including 
coproduct allocation assumptions). This value also excludes LUC impacts from GREET’s 
separate CCLUB module that are discussed further below. Figure 9.1.3-2 shows the results of the 

245 Geographic Representation of Corn Ethanol Production Ethanol Facilities in The United States. EIA (2023). 
Available at: https://atlas.eia.gov/maps/3f984029aadc4647ac4025675799af90 
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sensitivity analysis for soybean oil biodiesel minus GREET’s CCLUB derived LUC impacts. 
Parameters are ordered by their relative individual influence on the overall CI with the most 
impactful parameters at the top of the figure. 

Figure 9.1.3-2: Sensitivity analysis results of USA soybean oil biodiesel carbon intensity 
values ranked by relative influence of each parameter’s potential impact in GREET 

Based on our input parameters and our GREET framework, the overall CI for soybean oil 
biodiesel saw the most influence from the soybean crop yields. Energy used in growing soybean 
on the field was the next most important factor. Nitrogen fertilizer used to obtain higher crop 
yields was again the third highest parameter of importance in this sensitivity analysis. There was 
not a wide variation of results in this exercise, and the greatest variation was in soybean farming 
rather than soybean oil biodiesel production but that is due in part to a limited amount of 
available data on variations in biodiesel production. The relatively small variation in estimates 
suggests that variation in the parameters tested is not a large source of uncertainty for supply 
chain LCA of soybean oil biodiesel. However, there are other assumptions that have a larger 
influence on soybean oil biodiesel LCA estimates, as discussed in the sections that follow. 

With some minor differences, we saw similarities between the most influential 
parameters across corn ethanol and soybean oil biodiesel in this exercise. Crop yields and 
nitrogen fertilizer as inputs were among the most influential factors in both scenarios and had 
some of the largest impacts on these results based on the data provided. However, while both 
sensitivities included farming practices, these did not include LUC parameters. 

9.1.3.3 Allocation Sensitivity Analysis 

Corn ethanol and soybean oil biodiesel production processes both yield biofuels as well 
as economically significant coproducts. Dry mill corn ethanol production for example produces 
distillers grains that are often used as livestock feed, and corn oil that is a vegetable oil that can 
be used for cooking. Both have the potential to be further processed for producing biodiesel. 
Similarly, soybean oil biodiesel transesterification results in coproducts such as soy meal which 
is high in fiber and can be used as cattle feed, and glycerin that has a range of applications across 
cosmetics and pharmaceuticals. 
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For supply chain LCA models such as GREET, these coproducts are relevant because the 
GHG impacts of the fuel of interest and its coproducts can be accounted for using various 
methods and therefore yield different GHG results depending on the allocation methods used. 
Allocation methods can use the economic values of the different product streams, the embedded 
energy content (where applicable), or physical properties such as mass. This allocation 
sensitivity analysis shows the variation in the CI values presented using the default input 
parameters and how the resulting GHG emissions can vary quite significantly depending on the 
LCA allocation methods selected. 

For corn ethanol in GREET, Argonne uses a default displacement allocation method 
whereby dried distillers grains are given a coproduct credit under the assumption they will be 
used in place of conventional animal feeds such as corn and soybean meal. This results in the 
estimated default CI value of 45.9 gCO2/MJ for corn ethanol shown in Figure 9.1.3-3, but this 
result can vary significantly if the allocation method used is instead based on the energy content 
of the ethanol and distillers grains or based on market value of the distillers grains versus the 
ethanol fuel (which in turn relies on constantly varying and geographically diverse market 
values). A hybrid method is also presented to allocate distillers grains, ethanol, and corn oil first 
based on the market value first, and then energy allocation is used to calculate emissions for 
ethanol and corn oil. The last results shown are a process-level allocation method that assigns 
emission burdens of individual process steps to the product that is responsible for each specific 
process. These last two allocation methods are further detailed in Wang et al. (2015).246 Based on 
allocation method alone in this scenario, we derived a range between 32.2 – 48.4 gCO2/MJ for 
corn ethanol (excluding LUC impacts). 

Figure 9.1.3-3: Variations in the Carbon Intensity of Corn Ethanol Based on Various LCA 
Allocation Methods 

For soybean oil biodiesel, Argonne presents further delineations of LCA allocation 
methods used either at the process level (assigning the GHG impacts based on the individual 
steps that are involved, in this case soybean oil and soybean meal at the crushing facilities and 
then between biodiesel and glycerin at the biodiesel plants) or the system level (in this instance 
assigning the GHG burden across biodiesel, soy meal, and glycerin as products rather than 

246 Wang, Zhichao, Jennifer B. Dunn, Jeongwoo Han, and Michael Q. Wang. 2015. “Influence of Corn Oil Recovery 
on Life-Cycle Greenhouse Gas Emissions of Corn Ethanol and Corn Oil Biodiesel.” Biotechnology for Biofuels 8 
(1): 178. https://doi.org/10.1186/s13068-015-0350-8. 
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individual steps). Within each of the process- and system-level allocation methods, there are the 
same three methods of allocation shown for corn ethanol: mass, market value, and energy 
allocation. Argonne by default uses a hybrid allocation method for soybean oil biodiesel in 
GREET whereby mass-based allocation is used to account for the soybean meal coproduct from 
soybean crushing and market-based allocation is used to account for the glycerine coproduct 
from biodiesel production. This results in the estimated default CI value of 22.0 gCO2/MJ for 
soybean oil biodiesel as shown in Figure 9.1.3-4. Based on different allocation methods alone in 
this scenario, we derived a range between 18.4 – 33.7 gCO2/MJ for soybean oil biodiesel 
(excluding LUC impacts), exemplifying how complicated it can be to perform LCA allocation 
for various biofuels. This results in the estimated default CI value of 22.0 gCO2/MJ for soybean 
oil biodiesel as shown in Figure 9.1.3-4. Based on different allocation methods alone in this 
scenario, we derived a range between 18.4 – 33.7 gCO2/MJ for soybean oil biodiesel (excluding 
LUC impacts). 

Figure 9.1.3-4: Variations in the Carbon Intensity of Soybean Oil Biodiesel Based on 
Various LCA Allocation Methods 

As illustrated by the figures above in this allocation sensitivity analysis section, 
coproduct allocation methods can have a significant impact on biofuel LCA estimates when 
using a supply chain LCA model such as GREET. As with the above sections, these results did 
not include GREET’s reported LUC GHG emissions that come from CCLUB and rely on GTAP 
data. 

9.1.3.4 Stochastic Parameter Analysis 

Relying on the same parameter inputs and distributions shown in Tables 9.1.3-1 and 
9.1.3-2, we also conducted a sensitivity analysis using the stochastic tool built into the GREET 
model. This tool allows for stochastic analyses of probable ranges of the different factors that 
result in the likelihood of multiple outcomes, to conduct parameter uncertainty. This stochastic 
tool also does not make changes to the land use change results that come from CCLUB 
translating GTAP data but focuses on agricultural practices, fuel production, and transportation. 
Therefore, the uncertainty present in LUC emissions estimates, discussed in other sections above 
and below, is not considered here. Because GREET operates as a static attributional LCA 
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framework, any uncertainties in market-mediated responses to biofuel consumption in the 
agricultural or energy sectors is also not considered, nor are any uncertainties regarding dynamic 
change over time. 

A probability density function (PDF) was developed for the corn ethanol pathway 
analyzed using the stochastic tool. GREET breaks down the corn ethanol pathway into the 
following steps: farming energy, farming chemicals, ethanol production, coproducts, and tailpipe 
fuel combustion (non-CO2 emissions). The base values are presented along with what are known 
as P10 and P90 values that make up the uncertainty bars. Ninety percent of the observations in 
the stochastic analysis are above the P10 value, while ninety percent of observations fall below 
the P90 value. Figure 9.1.3-5 below shows the stochastic analysis results for corn ethanol. This 
stochastic analysis for corn ethanol relying on the input data provided would imply an 80 percent 
probability that the GREET estimate for the fuel would be between 40.7 and 57.0 gCO2/MJ 
(before accounting for LUC). The greatest variation identified based on data provided came from 
farming chemicals used to support corn yields. 

Figure 9.1.3-5: Stochastic analysis results of USA corn ethanol by lifecycle stage in GREET 
(whiskers indicate P10 and P90 values) 

A stochastic analysis developed using GREET’s stochastic tool for the soybean oil 
biodiesel pathway is also presented below in Figure 9.1.3-6. Categories for this pathway are 
broken down using the following steps: soybean farming, soy oil extraction at the biodiesel 
production facility, soybean oil transesterification (the process of converting the soybean oil into 
biodiesel), and the combined fuel distribution and tailpipe fuel combustion (non-CO2 emissions). 
Again, the base values are presented along with the P10 and P90 values that make up the 
uncertainty bars. This stochastic analysis using the input data provided would imply an 80 
percent probability that soybean oil biodiesel would have a CI between 21.5 and 22.7 gCO2/MJ 
(before accounting for LUC). As with the sensitivity analysis above (Section 9.1.3.2), there was 
not a wide variation of results in this exercise due in part to the assumed triangular parameter 
values which were chosen based on the limited amount of data available to inform the 
distribution shapes. 

This should not provide the artificial inference that there is little variation in GHGs from 
soybean farming and soybean oil biodiesel production but instead is an indication of potential 
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results and an opportunity for further research. Soybean farming showed the greatest area of 
uncertainty, which would be likely to be even greater if the scope of these data were expanded 
beyond the United States. We also note that the estimates in Figure 9.1-3-6 are estimates of the 
average supply chain GHG emissions associated with average soybean oil biodiesel. GREET 
may estimate higher or lower LCA emissions for biodiesel produced from soybeans grown on a 
particular farm or produced at a particular biodiesel facility. 

Figure 9.1.3-6: Stochastic analysis results of USA soybean oil biodiesel by lifecycle stage in 
GREET (whiskers indicate P10 and P90 values) 

9.1.3.5 Land Use Change Sensitivity Analysis 

As GREET is an attributional (or “supply chain”) LCA model that does not endogenously 
estimate indirect emissions such as those resulting from indirect land use change, GREET 
incorporates a module called the Carbon Calculator for Land Use Change from Biofuels 
Production (CCLUB) to account for indirect land use change emissions.247 CCLUB relies on a 
selection of land use change estimates from GTAP studies conducted between 2011–2018, and 
includes two corn ethanol and four soybean oil biodiesel scenarios that are described in Table 1-
1 of this document. We describe the CCLUB module in greater detail in Section 2.1 of this 
document. 

As a final parameter sensitivity analysis for GREET, we show a range of results 
representing variations of soil organic carbon emission factors data sets and related assumptions 
as options in the CCLUB module. By default, CCLUB relies on soil organic carbon emission 
factors from the CENTURY model developed by Colorado State University for domestic land 
use change calculations, and a separate dataset by Winrock International for international land 
use change emission calculations.248 In our LUC sensitivity analysis, we present results using 
both emission factors datasets where applicable, as well as varying the soil depth considered and 

247 Kwon, Hoyoung, et al. (2021). Carbon calculator for land use change from biofuels production (CCLUB) users’ 
manual and technical documentation, Argonne National Lab, Argonne, IL. https://greet.es.anl.gov/publication-
cclub-manual-r7-2021 
248 Ibid. See details about how these emission factor datasets are developed and used in the CCLUB manual. 
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tillage practices. Similarly, we included results both based on assumptions about corn and 
soybean crop yields increasing over time or remaining static. 

CCLUB includes a forest prorating factor that is meant to adjust the forest land in GTAP 
results to better align with the amount of accessible forest land as reported by the Cropland Data 
Layer (CDL), a dataset developed by USDA’s National Agricultural Statistics Service.249 

Argonne accordingly applies this proration factor by region to the accessible forest land that 
GTAP predicts will be converted in order to satisfy land needed to meet a given biofuel shock 
based on a ratio of the differences between GTAP’s assumed forest landcover versus what was in 
USDA’s CDL. This results in different amounts of assumed forest land to cropland conversions 
and therefore LUC GHG emissions. We took the approach in this sensitivity analysis of 
presenting results both with and without CCLUB making this forest proration factor adjustment. 

GREET’s default LUC scenario for corn ethanol is referred to as “Corn Ethanol 2011” in 
CCLUB and is described in Taheripour et al. (2011).250 The scenario represents an increase in 
USA corn ethanol production from 2004 levels (3.41 billion gallons) to 15 billion gallons (a 
shock size of 11.59 billion gallons). Table 9.1.3-3 presents 20 different permutations and a range 
of different emissions based on changing the assumptions for how CCLUB interprets this single 
modeled GTAP scenario for land use change representing a corn shock. Argonne’s pre-selected 
options in CCLUB yield an estimate of 7.4 gCO2e/MJ of corn ethanol for induced land use 
change, while varying the assumptions in this sensitivity analysis yields a range between 6.5 
gCO2e/MJ to 9.7 gCO2e/MJ when relying on CENTURY emission factors for domestic LUC 
emissions, with the main differences coming from variations in the corn yield and tillage 
practices. That estimated range expands to a high value of 16.2 gCO2e/MJ if both the domestic 
and international LUC emissions are based on the 2009 Winrock emissions factor data. 

249 USDA National Agricultural Statistics Service (NASS) Cropland Data Layer (CDL) is available online at: 
https://croplandcros.scinet.usda.gov/ 
250 Taheripour, F., et al. (2011). Global land use change due to the U.S. cellulosic biofuels program simulated with 
the GTAP model, Argonne National Laboratory: 47. 
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Table 9.1.3-3: CCLUB Sensitivity Results for “Corn Ethanol 2011” Scenario by Parameter 
Select 
Domestic 
Emissions 
Modeling 
Scenario 

Select 
International 
Emissions 
Modeling 
Scenario 

Domestic 
Emissions 
Modeling 
Scenario 

Soil depth 
considered in 
modeling 

Harvested 
Wood 
Product 
(HWP) 
Scenario 

Tillage 
Practice for 
Corn and 
Corn Stover 
Production 

Forest 
Prorating 
Factor 

Domestic 
(Data 
Cell) 

Foreign 
(Data 
Cell) 

gCO2e/MJ 

Century Winrock yield 
increase 

30 cm HEATH No Till Yes 109.6 432.7 6.7 

Century Winrock yield 
increase 

100 cm HEATH No Till Yes 91.5 432.7 6.5 

Century Winrock yield 
constant 

30 cm HEATH No Till Yes 235.6 432.7 8.3 

Century Winrock yield 
constant 

100 cm HEATH No Till Yes 245.7 432.7 8.4 

Century Winrock yield 
increase 

30 cm HEATH No Till No 146.3 432.7 7.2 

Century Winrock yield 
increase 

100 cm HEATH No Till No 130.9 432.7 7.0 

Century Winrock yield 
constant 

30 cm HEATH No Till No 274.2 432.7 8.8 

Century Winrock yield 
constant 

100 cm HEATH No Till No 287.4 432.7 8.9 

Century Winrock yield 
increase 

30 cm HEATH US 
Average 

Yes 157.7 432.7 7.3 

Century Winrock yield 
increase 

100 cm HEATH US 
Average 

Yes 162.4 432.7 7.4 

Century Winrock yield 
constant 

30 cm HEATH US 
Average 

Yes 276.7 432.7 8.8 

Century Winrock yield 
constant 

100 cm HEATH US 
Average 

Yes 307.9 432.7 9.2 

Century Winrock yield 
increase 

30 cm HEATH US 
Average 

No 195.3 432.7 7.8 

Century Winrock yield 
increase 

100 cm HEATH US 
Average 

No 203.5 432.7 7.9 

Century Winrock yield 
constant 

30 cm HEATH US 
Average 

No 316.1 432.7 9.3 

Century Winrock yield 
constant 

100 cm HEATH US 
Average 

No 351.2 432.7 9.7 

Winrock Winrock 871.1 432.7 16.2 

GREET’s default LUC scenario for soybean oil biodiesel is referred to as “Soy Biodiesel 
CARB case 8” in CCLUB and is described in Chen et al. (2018)251 and Taheripour et al. 
(2017)252. The scenario represents an increase in U.S. soybean oil biodiesel production by 0.812 
billion gallons. Table 9.1.3-4 presents eight different permutations and a range of different 
emissions based on changing the assumptions for how CCLUB interprets this modeled GTAP 
scenario for land use change representing a soybean shock. Argonne’s pre-selected options in 
CCLUB yield an estimate of 9.3 gCO2e/MJ of soybean oil biodiesel for induced land use change, 

251 Chen, R., Qin, Z., Han, J., Wang, M., Taheripour, F., Tyner, W., O’Connor, D., Duffield, J., 2018. Life cycle 
energy and greenhouse gas emission effects of biodiesel in the United States with induced land use change impacts. 
Bioresource Technology 251, 249–258. https://doi.org/10.1016/j.biortech.2017.12.031 
252 Taheripour, F., Zhao, X., Tyner, W.E., 2017. The impact of considering land intensification and updated data on 
biofuels land use change and emissions estimates. Biotechnol Biofuels 10, 191. https://doi.org/10.1186/s13068-017-
0877-y 
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while varying the assumptions in this sensitivity analysis yields a range between 9.0 gCO2e/MJ 
to 9.6 gCO2e/MJ when relying on CENTURY emission factors alone for domestic LUC 
emissions, with the variations primarily again coming from assumed soybean yield and tillage 
practices. That estimated range expands significantly to a high value of 21.5 gCO2e/MJ if both 
the domestic and international LUC emissions are based on the 2009 Winrock emissions factor 
data. 

Table 9.1.3-4: CCLUB Sensitivity Results for “Soy Biodiesel CARB case 8” Scenario by 
Parameter 

Domestic 
Emissions 
Modeling 
Scenario 

International 
Emissions 
Modeling 
Scenario 

Harvested 
Wood Product 
(HWP) 
Scenario 

Tillage Practice 
for Corn and 
Corn Stover 
Production 

Forest 
Prorating 
Factor 

Domestic 
Emissions 

Foreign 
Emissions 

gCO2e/MJ 

Century Winrock HEATH No Till Yes 24.4 1,105.7 9.0 
Century Winrock HEATH No Till No 53.8 1,105.7 9.2 
Century Winrock HEATH US Average Yes 68.2 1,105.7 9.3 
Century Winrock HEATH US Average No 98.6 1,105.7 9.5 
Winrock Winrock 1,613.7 1,105.7 21.5 

Both the corn ethanol and soybean oil biodiesel LUC sensitivity analysis results show 
that even relying on the same LUC results from GTAP can yield significantly different emission 
results based on assumption differences such as the emission factors used and other key data sets 
or data interpretations. 

We do not present results in this section with the intention of concluding what a range of 
potential emissions the GREET model can be for corn ethanol and soybean oil biodiesel, as that 
is outside the scope of this analysis. Instead, we mean to illustrate the variation in results that 
come from key assumptions and where the model framework demonstrates the most variation in 
its estimates based on those assumptions. 

Across the various sensitivities we performed for GREET, corn ethanol and soybean oil 
biodiesel each relied on a single LUC scenario provided by GTAP and interpreted by CCLUB. 
While other models showed a significant variation in LUC impacts based on differing sensitivity 
assumptions, the area of LUC was held constant for GREET. Instead, these sensitivities 
highlighted variability associated with other assumptions. Our parameter and stochastic 
sensitivities demonstrated the importance to emissions that corn and soybean yields have on 
results and how they vary considerably across the country (they also vary over time). Data based 
on industry surveys also suggested that there is still a significant range of efficiencies for energy 
inputs both on fields and in biofuel facilities. On LCA allocation methods, we demonstrated how 
impactful decisions are in emissions accounting for ethanol or biodiesel versus coproducts. 
Similar to what is shown in the next section (Section 9.2), the soil carbon assumptions illustrated 
in our GREET LUC sensitivity analysis had a relatively large impact based on the datasets used 
to represent LUC emissions from static GTAP scenarios. Finally, some of these same areas seem 
important for additional research. The uncertainty around farming chemical use for example was 
also seen with our GCAM sensitivities. 
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9.2 Soil Organic Carbon Sensitivities 

Land use change emissions estimation is an important component of crop-based biofuel 
lifecycle analysis, as demonstrated by the results we present in Sections 6.7 and 7.7. Estimates of 
LUC emissions from the conversion of other land types to cropland vary to some extent based on 
the type of land being converted. But beyond this another important area of variability is the 
assumed carbon density of lands and the quantity of carbon emitted or sequestered when land 
transitions from one state to another. The magnitude of this carbon exchange varies based on 
climate, soil type, vegetation type, soil microbial activity, and numerous other factors. At the 
time of the March 2010 RFS rule, most model soil carbon assumptions were based on field scale 
sampling of soils and other estimation techniques, which were then extrapolated and applied to 
much larger areas of land than their empirical samples covered. A small number of global 
satellite-based data sets, such as the MODIS-based Winrock data we used to estimate LUC 
emissions from the FAPRI model, also existed, but were relatively new. Over the last decade, 
empirical satellite-based datasets have become more numerous and sophisticated, necessitating 
revisitation of this area of science.253 

We observed in Section 9.1.1 above that the GCAM results produced for this exercise are 
sensitive to the assumed value of soil carbon density input parameters. For the analysis described 
in Section 9.1.1, we stochastically varied the soil carbon and vegetation densities assumed in 
GCAM, with independent distributions for each land category. The sensitivity analysis described 
in this section is different, as it tests the influence of using different soil carbon data sources, 
described below, to determine the baseline soil carbon densities. 

The soil carbon assumptions of GCAM rely on a simple carbon cycle model that tracks 
cohorts of soil and vegetation carbon over time, starting in 1750, the first spin-up year. In 
previous versions of GCAM, average terminal carbon stocks (above and below ground 
vegetative carbon and soil carbon) for each land use type were assumed exogenously based on 
aggregate data, not differentiated by GCAM land use region. More recently, carbon stock data 
acquisition and modeling capabilities have improved, and current vegetation and soil carbon 
stock maps can be generated using sophisticated mathematical and statistical techniques. In an 
additional set of runs, we tested the impacts of different soil carbon stocks on the land use 
change emissions in GCAM. 

The GCAM results presented in the core scenarios in Sections 5-7 use globally gridded soil 
carbon stock data from SoilGrids 2017254 (30 cm depth) and vegetative carbon stock data from 
Spawn et al. (2020).255 SoilGrids is based on soil profile observations from the WoSIS database 
that have been interpolated via random forest machine algorithms to 250 m grid cells. Because 
GCAM represents land at a water basin level, the model needs only one carbon stock input per 

253 For more information on carbon stock datasets see: Spawn-Lee, S., “Carbon: Where is it and how can we know?” 
EPA Workshop on Biofuel Greenhouse Gas Modeling, 2022. https://www.epa.gov/system/files/documents/2022-
03/biofuel-ghg-model-workshop-measure-map-soil-carbon-2022-02-28.pdf 
254 Hengl, T., Mendes de Jesus, J., Heuvelink, G. B., Ruiperez Gonzalez, M., Kilibarda, M., Blagotic, A., . & 
Guevara, M. A. (2017). SoilGrids250m: Global gridded soil information based on machine learning. PLoS one, 
12(2), e0169748. 
255 Spawn, S.A., Sullivan, C.C., Lark, T.J. et al. Harmonized global maps of above and belowground biomass carbon 
density in the year 2010. Sci Data 7, 112 (2020). 
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land type, per water basin.256 Summary statistics (the third quartile) were calculated for every 
land use type in each basin to represent the steady state soil carbon stock at the beginning of 
environmental simulation in 1700.257 

To test the sensitivity of GCAM results to soil carbon stock assumptions, we tested 
GCAM using 3 additional soil C datasets, as shown in Table 9.2-1. The Harmonized World Soils 
Database (HWSD) uses a “paint by number” approach to categorize carbon stocks. The map was 
built on several different global and regional expert-informed soil databases (SOTER, ESD, Soil 
Map of China, WISE), built on a 30 arc-second resolution (approximately 1 km), and reprojected 
with a grid scale size of 250 m. Each grid cell has estimates informed from these databases, with 
areas lacking data filled in using machine learning estimates. In some countries, the soil 
boundaries are defined polygons, with the center value assumed to be the value for the entire 
polygon (hence the description as a “paint by number” approach). This type of map can result in 
distinct boundaries at political or geological boundaries. 

Table 9.2-1: Soil carbon stock datasets used for sensitivity analysis in GCAM 
Dataset Method Depth Resolution 
Harmonized World Soils 
Database (HWSD)258 

Professionally derived 
“Paint by Number” 

30 cm 30 arc-second 

Food and Agricultural 
Organization Global Soil 
Organic Carbon Map (FAO 
GLOSIS)259 

Combination raster of 
country driven soil 
maps 

30 cm 30 arc-second 

SoilGrids 2017260 Random forest 
machine learning 

30 cm 250 m 

SoilGrids 2020261 Random forest 
machine learning 

30 cm 250 m 

The FAO GLOSIS (Global Soil Information System) map is based on data collected and 
reported by national institutions. The countries, under the guidance of the Intergovernmental 
Technical Panel on Soils and the Global Soil Partnership Secretariat, used a uniform 
methodology with modern soil digital mapping tools to create national maps, which were then 
standardized to the global area. These maps were built on a 30 arc-second resolution 
(approximately 1 km), and reprojected with a grid scale size of 250 m. Over 63 percent of the 

256 Further description of the land allocation module in GCAM is available at: https://jgcri.github.io/gcam-
doc/land.html 
257 Since GCAM requires estimates of soil carbon from 1700, and the soil data we have represents modern day, the 
moirai framework utilized the Q3 (third quartile) SoilGrids data, to represent a historic baseline. 
258 Wieder, W.R., J. Boehnert, G.B. Bonan, and M. Langseth. 2014. Regridded Harmonized World Soil Database 
v1.2. Data set. Available on-line [http://daac.ornl.gov] from Oak Ridge National Laboratory Distributed Active 
Archive Center, Oak Ridge, Tennessee, USA. http://dx.doi.org/10.3334/ORNLDAAC/1247 
259 FAO and ITPS. 2018. Global Soil Organic Carbon Map (GSOCmap) Technical Report. Rome. 162 pp. 
https://www.fao.org/3/I8891EN/i8891en.pdf 
260 Hengl, T., Mendes de Jesus, J., Heuvelink, G. B., Ruiperez Gonzalez, M., Kilibarda, M., Blagotic, A., . & 
Guevara, M. A. (2017). SoilGrids250m: Global gridded soil information based on machine learning. PLoS one, 
12(2), e0169748. 
261 Poggio, L., de Sousa, L. M., Batjes, N. H., Heuvelink, G. B. M., Kempen, B., Ribeiro, E., and Rossiter, D.: 
SoilGrids 2.0: producing soil information for the globe with quantified spatial uncertainty, SOIL, 7, 217–240, 2021. 
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world map is based on country submissions. Countries that did not participate were filled in 
using the SoilGrids 2017 map (1.9 percent of the world), and the remainder were calculated 
using the Global Soil Partnership Secretariat partnerships and gap filling. 

SoilGrids 2020 is an update of SoilGrids 2017. The SoilGrids 2020 estimate includes 
more soil observations and a different set of environmental covariates than SoilGrids 2017. This 
created a different interpolation of the data to a 250 m grid cell level. This method is more 
computationally intensive than the method used for SoilGrids 2017, so the carbon stock is only 
available for 0-30 cm depth. One benefit of SoilGrids 2020 over SoilGrids 2017 is that the 
methods used to interpolate the SoilGrids 2017 map created some overestimates of SOC, 
especially in the far northern latitudes (60-90°N).262 However, the soil carbon levels for the rest 
of the world tended to be lower than most other soil carbon mapping estimates, so both 2017 and 
2020 SoilGrids maps provide different information. We include SoilGrids 2017 in our analysis 
because it is currently the default soil carbon dataset in GCAM v6. 

In GCAM, land use change emissions are determined by the amount of land use change, 
the location of land use change, and the difference in carbon stock between the starting and 
ending land types. GCAM does not use soil carbon stock information to determine the types and 
locations of land that change. Therefore, the quantity and location of land use change did not 
vary across the runs, and differences in emissions are entirely based on differences in soil carbon 
stock assumptions. Figure 9.2-1 shows the global emissions from land use change in the 
reference case for each set of soil carbon stock assumptions. SoilGrids 2017 produces the highest 
emissions and SoilGrids 2020 produces the lowest emissions. 

Figure 9.2-1: Global emissions from land use change in the reference case using four soil 
carbon datasets 

262 Tifafi, M., Guenet, B., Hatté, C. (2018), Large differences in global and regional total soil carbon stock estimates 
based on SoilGrids, HWSD, and NCSCD: Intercomparison and evaluation based on field data from USA, England, 
Wales, and France. Global Biogeochemical Cycles, 32, (1), 42-56 
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In Figure 9.2-2, we calculated the CI, as described in Sections 6.7 and 7.7. The CI is 
based on the difference between the corn ethanol or soybean oil biodiesel scenario and the 
reference case. The FAO GLOSIS dataset produces the lowest CI results, even though SoilGrids 
2020 had the lowest LUC emissions in the reference case. This is because the corn ethanol and 
soybean oil biodiesel scenarios had land use change in different locations than the reference case. 
The CI of land use change varies greatly across the runs, from 9-31 kgCO2e/MMBTU for corn 
ethanol and 36-63 kgCO2e/MMBTU for soybean oil biodiesel. For each of the soil carbon stock 
assumptions, the CI from land use change is around twice as high for soybean oil biodiesel as for 
corn ethanol. 

Figure 9.2-2: Carbon intensity from land use change emissions for the corn ethanol shock 
and the soybean oil biodiesel shock using a range of soil carbon datasets 

We draw no conclusions here about which soil carbon data set is most appropriate to use 
for biofuel lifecycle analysis in GCAM or any other modeling framework. While this is a valid 
scientific question, it was beyond the scope and resources of this exercise. Rather, our intention 
is to show that the choice of soil carbon stock assumption, among commonly used datasets, can 
have a large impact on the modeled CI of corn ethanol and soybean oil biodiesel within a given 
modeling framework. Further work will be needed to explore how different soil carbon datasets 
impact the results of other models, and to determine which soil carbon dataset is most 
appropriate to use in this context. 

9.3 Land Conversion Elasticity Sensitivities 

In the soybean oil biodiesel results presented in Section 7, one of the major differences 
between the ADAGE results and the results of the other models is the emissions from land use 
change. We ran a set of sensitivity scenarios to determine whether changing the model 
parameters changes the result that a large amount of forestland is converted to cropland. 
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As explained in Section 2.5, the direction and magnitude of land use change in ADAGE 
is determined by differences in prices between land types (which are in part driven by 
differences in net primary production [NPP]) and fixed factor elasticities between the land types. 
In the results presented above, the fixed factor elasticity from pasture to cropland is the same as 
that from managed forest to cropland (Table 9.3-1). This means if prices of pasture and forest are 
equal to each other, it is equally easy to convert forest to cropland and pasture to cropland. In 
contrast, the fixed factor elasticity from cropland to pasture is higher than the fixed factor 
elasticity from cropland to managed forest, meaning that given equal prices, more cropland 
would convert to pasture than to managed forest. In these scenarios, because of assumptions of 
NPP declining for forest and rising for pasture over time in key non-USA soybean-producing 
regions, the price of managed forest declines while the price of pasture rises. Since the fixed 
factor elasticity of converting these two land types to cropland is assumed to be equal, more of 
the lower cost land, i.e., managed forest is converted in non-USA regions in these results. 

Table 9.3-1: Fixed factor elasticity between land types in ADAGE core scenarios 

Land Conversion 
From 

Cropland Pastureland Managed 
Forestland 

Natural Grassland Forestland 
Cropland 0.26 0.26 
Pastureland 0.3 0.02-0.509 

To Managed Forestland 0.15 0.02-0.509 
Natural Forestland 

Grassland 
0.15 

0.15 0.15 

0.15 

0.15 
Note: Elasticity values for agricultural lands converting to other land types are assumed to be the same for all 
regions. Elasticities for natural land conversion to agricultural land vary by region and range from 0.02 to 0.509. 

We conducted a sensitivity analysis on the fixed factor elasticities between land types to 
assess the impact of making it more difficult to convert forest to cropland than pasture to 
cropland. The alternative elasticity values used in this sensitivity analysis are shown in Table 
9.3-2. In this sensitivity, the fixed factor elasticities from pasture/managed forest to cropland 
were swapped with the fixed factor elasticities from cropland to pasture/managed forest. In this 
scenario, the fixed factor elasticity from pasture to cropland is twice as large as the fixed factor 
elasticity from managed forest to cropland, making it easier to convert pasture than forest to 
cropland. 
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Table 9.3-2: Fixed factor elasticity between land types in ADAGE sensitivity runs 

Land Conversion 
From 

Cropland Pastureland Managed 
Forestland 

Natural Grassland Forestland 
Cropland 

Pastureland 0.26 

0.3 0.15 

0.02-0.509 
To Managed Forestland 0.26 0.02-0.509 

Natural Forestland 

Grassland 
0.15 

0.15 0.15 

0.15 

0.15 
Note: Elasticity values for agricultural lands converting to other land types are assumed to be the same for all 
regions. Elasticities for natural land conversion to agricultural land vary by region and range from 0.02 to 0.509. 

We focus on the results of the soybean oil biodiesel scenario. As shown in Figure 9.3-1, 
the new runs (“Sensitivity”) have more additional soybean cropland than the runs described in 
Section 7 (“Core”). In the sensitivity runs, the soybean yield does not increase as much as in the 
core runs, so more cropland is needed to produce soybeans for biodiesel. The sensitivity runs 
also show a greater increase in total cropland. There is less shifting of land from other crop types 
to soybean. 

Figure 9.3-1: Difference in cropland area by crop type (million hectares) in the soybean oil 
biodiesel shock relative to the reference case in 2030 for the original ADAGE runs (“Core”) 
and the fixed factor elasticity sensitivity runs (“Sensitivity”)263 

In the sensitivity runs, there is a large change in the type of land converted to cropland, 
relative to the core runs (Figure 9.3-2). In the USA region, managed pasture is still the primary 

263 Horizontal lines show the net change in cropland. 
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land type that is converted to cropland. However, in the non-USA regions, land is converted 
from pasture and grassland rather than forest. Even though prices and production of the land 
types did not change in this sensitivity, decreasing the land conversion elasticity of forest to 
cropland resulted in a large reduction in the amount of forest conversion. 

Figure 9.3-2: Difference in land use (million hectares) in the soybean oil biodiesel shock 
relative to the reference case in 2030 for the original ADAGE runs (“Core”) and the fixed 
factor elasticity sensitivity runs (“Sensitivity”) 

As a result of the change to the land conversion elasticity, the estimated CI from land use 
change decreased substantially, from 295 kgCO2eq/MMBTU to 33 kgCO2eq/MMBTU (Table 
9.3-3). In the sensitivity runs, there is more total land use change, but much less emissions from 
land use change. This emphasizes that the type of land converted and the carbon stock of the 
converted land plays a major role in the emissions from land use change. 

159 



  
 

 
 

      
  

   
      

 

 

     
     
     

     
     

 
 

     

     
 

       
     

     
       

     
 

   
      

    

   
     

   
 

 
  

   
   

    
     

 
 

 
   

   
 

9.4 

Table 9.3-1: Carbon intensity of soybean oil biodiesel and corn ethanol 
(kgCO2eq/MMBTU) calculated using emissions reported by each ADAGE run 

Soybean oil biodiesel Corn ethanol 
Core Sensitivity Core Sensitivity 

Sector -
specific 

emissions 

Energy Sector -28 -30 -15 -17 
Crop Production 7 8 14 14 
Livestock Sector 0.7 0.7 0.1 0.1 
Other 1 1 1 1 
Land Use Change 295 33 -1 -1 

Totals 
Agriculture, forestry, 
and land use 303 41 14 14 

Global GHG Impact 276 12 -1 -3 

The corn ethanol sensitivity scenario similarly shows less corn yield increase than the 
core corn ethanol scenario, and more additional cropland. However, the core corn ethanol 
scenario results in conversion of pasture to cropland, and this does not change in the sensitivity. 
The estimated CI for the corn ethanol scenarios are shown in Table 9.3-3. The land use change 
CI in the sensitivity is similar to the core run. 

These results illustrate the importance of considering land parameter assumptions in the 
models. We do not make conclusions here about which of these sets of results is more correct. 
Rather, these results show that if there are assumptions in a model that allow more forest to be 
converted in a biofuel scenario, then the emissions can be much higher. Future work could 
explore whether there are other similarly important parameters in the models. For cases where 
data are not available to set a parameter value (as is often the case for elasticity values), future 
work could involve developing methods to use historical data to inform the choice of parameter 
value. 

Summary of Parameter Sensitivities 

In this section we discussed the results of five sensitivity experiments testing the 
influence of parameter input values on biofuel GHG impact estimates, including stochastic 
analyses of GCAM, GLOBIOM, and the GREET model, a separate soil organic carbon 
sensitivity analysis of GCAM, and a land conversion elasticity sensitivity of the ADAGE model. 

Stochastic parameter experiments with GCAM indicate the assumptions relating to soil 
carbon stocks, the ease of substitution between land and crop types, and the N2O emissions 
intensity of agriculture are influential parameters for corn ethanol and soybean oil biodiesel 
GHG impact estimates. The parameter controlling substitution between the non-USA regions 
refined oil and biodiesel is also influential for the soybean oil biodiesel GHG estimates. 
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A similar stochastic experiment with GLOBIOM considering only soybean oil biodiesel 
GHG impact estimates finds that a different set of parameters are the most influential. For 
example, the GLOBIOM experiment finds biomass carbon stock assumptions to be influential, 
whereas these assumptions were not identified as influential by the stochastic GCAM 
experiment. Other parameters that registered as influential in the GLOBIOM stochastic 
experiment but not in the GCAM stochastic experiment include assumptions related to tropical 
peat soil, substitution between vegetable oils, and yield elasticities for corn and soybeans. 

The land conversion elasticity sensitivity experiment with the ADAGE model finds that 
land use change GHG estimates for soybean oil biodiesel are highly sensitive to the assumed 
fixed factor elasticities for forest and pasture to cropland. These results indicate that parameter 
influence on biofuel GHG impact estimates is model dependent, i.e., a set of parameters that is 
influential in one model may not be influential in another model. 

The stochastic analyses conducted with the GREET model, using a specific set of 
assumed parameter uncertainty distributions, suggest that supply chain LCA estimates for corn 
ethanol are more sensitive to parameter input values than such estimates for soybean oil 
biodiesel. Scenario sensitivity analyses with the GREET model indicate that corn ethanol and 
soybean oil biodiesel estimates are more sensitive to coproduct allocation choices and 
assumptions related to land conversion GHG emissions factors. 

A parameter sensitivity analysis with different soil carbon datasets in GCAM indicates 
that the initial steady state soil carbon conditions have a relatively large influence on land use 
change GHG estimates. This suggests that estimates from the same model are likely to change 
over time as science evolves and new data sets become available. 

10 Summary of Findings and Future Research 

Through this model comparison exercise, we aimed to move the science forward on 
analyzing the lifecycle GHG impacts of the increased use of biofuel, understand model 
differences, and examine how those differences impact model results. As described in Section 1, 
this effort is consistent with recommendations from the NASEM report, “Current Methods for 
Life Cycle Analyses of Low-Carbon Transportation Fuels in the United States,” which 
emphasizes the importance of comparing results across multiple economic models and 
considering uncertainty.264 The detailed results and insights from this model comparison exercise 
are explained in the sections above. This section summarizes our main findings, including areas 
of similarity and difference across the models considered in this exercise, and potential areas for 
future research. 

264 NASEM recommendation 4-2: “Current and future LCFS [low carbon fuel standard] policies should strive to 
reduce model uncertainties and compare results across multiple economic modeling approaches and transparently 
communicate uncertainties.” NASEM recommendation 4-3: “LCA studies used to inform policy should explicitly 
consider parameter uncertainty, scenario uncertainty, and model uncertainty.” National Academies of Sciences, 
Engineering, and Medicine 2022. Current Methods for Life Cycle Analyses of Low-Carbon Transportation Fuels in 
the United States. Washington, DC: The National Academies Press. https://doi.org/10.17226/26402. 
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Some of these observations and findings are relevant only to certain models, based on 
their characteristics and areas of coverage. As explained throughout this document, not every 
model considered in this study includes all sectors of the economy or all types of interactions 
discussed in this section. For example, we do not discuss GREET in any of our findings related 
to economic interactions, nor do we discuss GREET and GLOBIOM in any of our findings 
related to the energy sector. Models that are not listed in the findings of each subsection in this 
summary do not model the features described in that subsection. 

Framework Differences 

Supply chain LCA models produce a fundamentally different analysis than economic 
models. Supply chain LCA models generate detailed and transparent fuel production emissions 
estimates. However, they do not evaluate all the indirect emissions associated with a change in 
biofuel consumption. The economic models in our comparison are broad in scope, but they lack 
certain supply chain details and are associated with greater variability. Their complexity makes it 
difficult to identify the precise reasons that estimates vary across the models. 

The emissions impacts observed in this exercise do not remain static over time in 
frameworks with the ability to model dynamic change. The dynamic models considered in this 
exercise, ADAGE, GCAM, and GLOBIOM, all agree that land use, crop production, livestock 
markets, and energy markets would all be expected to adjust over time in response to a biofuel 
shock, with cascading impacts on GHG emissions. Dynamically modeling the impacts of 
biofuels over time results in different model solutions for GHG emissions than what would 
be predicted by more simply extrapolating results in a single time step forward through 
post hoc estimation. We make no conclusions about whether dynamic or static models are more 
appropriate for different applications, but it is important to address the fact that they arrive at 
different conclusions and to robustly consider the time period used for biofuel LCA modeling.265 

Land Use Change and Emissions 

Land use change and associated emissions magnitudes vary across the range of scenarios 
presented in this exercise. Results between models show differences in the types of land which 
transfer into cropland status between the reference and biofuel shock scenarios. Our Monte Carlo 
and land conversion elasticity parameter sensitivity analyses show that these estimates can also 
vary within individual models, depending on the parameter assumptions used. There are several 
important factors in explaining these differences in LUC estimates among and within models. 
Models use different economic equations, mathematical decision frameworks,266 and 
assumptions to estimate which types of land to convert, in what quantities, and in which regions. 
The quantities and location of LUC intersect with the global commodity market dynamics 
discussed above. Differences in mathematical representations of LUC may lead to model results 
which convert primarily one type of land or, conversely, results which spread the LUC impact 

265 It is also important to consider the model reference case assumptions, including model projections into the future. 
The parameter sensitivity analyses discussed in Section 9 suggest several concrete examples, such as the projection 
of future crop yields, which critically influence model results. 
266 For example, ADAGE and GTAP use a CES structure, GCAM uses logit nests, and GLOBIOM uses a global 
gridded system. 
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across multiple land types. Neither of these strategies necessarily leads to higher or lower LUC 
emissions relative to the other. For example, the ADAGE modeling results demonstrate that 
concentrating LUC to one type of conversion may lead to relatively larger LUC emissions 
estimates (as shown in the soybean oil biodiesel results) or relatively smaller LUC emissions 
estimates (as shown in the corn ethanol results). Within models, our sensitivity analyses 
demonstrate that input parameter assumptions, such as those described in Sections 9.1.1 and 9.3, 
may alter economic decisions and thus affect which land types are selected for conversion. This 
model comparison and the associated sensitivity analyses have indicated that assumptions about 
the ease of land substitution, especially from carbon-rich lands, remain a critical area of 
uncertainty in biofuel LCA modeling. Future modeling efforts should robustly quantify this 
uncertainty using either the types of methods described in this exercise or other rigorous 
methods. This exercise highlights that inclusion of land use change emissions is critical for 
biofuel lifecycle analysis and that frameworks must have the ability to robustly quantify 
uncertainty in land use change and LUC emissions. 

Further, spatial resolution in the land sector varies substantially across models and this 
affects the scale at which economic land conversion decisions are made. This major area of 
difference among models is critically tied to the scope of each model and the associated 
computational burdens of land use modeling. It is unlikely that the CGE models, which must 
necessarily resolve equations for more economic sectors, can achieve the spatial resolution 
present in PE models and IAMs. However, the uncertainties created by coarser spatial resolution 
may be quantifiable through targeted uncertainty analysis. Uncertainty also still exists at the 
resolution represented by PE models and IAMs given that these LUC results are necessarily 
estimates of the sum of economic decisions made by multiple actors. We conclude that there is 
no one correct level of spatial resolution for biofuel LCA modeling. Sensitivity and 
uncertainty analysis will be critical at all scales. 

The economic models included in this exercise also restrict land conversion to varying 
degrees, and the differences in assumptions across models are especially large for the most 
carbon-rich arable lands (i.e., natural forests and grasslands). However, these assumptions are 
also uniformly exogenous and previous literature has demonstrated that, to at least some extent, 
they can be aligned across modeling frameworks. Future research could explore this space and 
test whether LUC estimates across models become more similar when similar categories and 
quantities of lands are available for conversion to cropland. 

Additionally, the models use different assumptions about the carbon stocks of the 
different land types, resulting in different emissions from land use change. A sensitivity analysis 
using GCAM shows that when different soil carbon stock assumptions are used, there are large 
differences in the resulting land use change emissions, even though the type and amount of land 
converted is the same in each run. The stochastic parameter sensitivities conducted with GCAM, 
GLOBIOM, and GREET also demonstrate that assumptions about soil carbon exchange from 
LUC may substantially impact emissions results. Addressing variability and uncertainty in 
soil carbon content globally and regionally will be critical to future biofuel LCA efforts. A 
potential area for future research is to align carbon stock assumptions across multiple models to 
better understand the relative impacts of land use change amount/type and carbon stocks on land 
use change emissions. 
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Energy Market Impacts 

The models that include energy market impacts (ADAGE, GCAM, and GTAP) all 
estimate significant indirect effects on fossil and/or bio-based energy consumption in the USA 
and non-USA regions in both the corn ethanol and soybean oil biodiesel shocks. The results from 
these models are in broad agreement that global displacement of refined oil267 consumption due 
to the increase in biofuel consumption is estimated to generate net global energy emissions 
savings. However, the amount of refined oil displaced globally was not equal to the increase in 
biofuel consumption on an energy basis (i.e., a 1:1 displacement). This finding has broad 
relevance to biofuel LCA because modeling efforts using frameworks which do not include an 
energy sector generally assume 1:1 displacement by default. All three models in this study with 
energy sectors show smaller global refined oil savings than would be expected from a 1:1 
displacement. There are some directional differences regarding the impact in the USA region. 
The ADAGE and GTAP results show less domestic refined oil displacement than would be 
expected from a 1:1 displacement, while the GCAM results show more domestic refined oil 
displacement than would be expected from a 1:1 displacement. However, the larger driver of the 
global result is refined oil and biofuel consumption in the non-USA regions. Non-USA refined 
oil consumption increases in the results from each of these models as a result of the shock. In 
ADAGE and GCAM, there are significant changes in non-USA biofuel production and 
consumption as well. In the ADAGE soybean oil biodiesel scenario, the non-USA regions 
collectively produce more biodiesel and consume less of it, exporting that fuel to the USA region 
instead. This reduced biodiesel consumption increases demand for fossil fuels. The increased 
production is associated with agricultural sector emissions. The GCAM results show impacts on 
non-USA biofuel production and consumption as well, particularly sugar crop ethanol in the corn 
ethanol scenario, and soybean oil biodiesel in the soybean oil biodiesel scenario. These results 
also show substantial changes in biofuel trade to and from the USA region in response to the 
shocks. The results across all three models collectively indicate that the assumption of 1:1 
displacement of refined oil for biofuel may be insufficient to capture the energy sector 
impacts of biofuels; consequential modeling of the energy sector is an appropriate 
methodology for capturing these impacts. 

This insight illustrates the importance of including indirect energy market impacts in a 
modeling framework. The ADAGE, GCAM, and GTAP results consistently indicate that the 
assumption of a 1:1 refined oil displacement may be an overestimate of global fossil fuel 
emissions savings. This becomes a crucial issue for biofuel lifecycle analysis, firstly, because 
smaller fossil fuel emissions savings increase the estimated emissions intensity of the biofuel 
being modeled and, secondly, because increased non-USA production of biofuels is associated 
with emissions as well. However, further sensitivities would be needed to better understand the 
driving factors behind the differences in the fossil fuel displacement across the models. 

Global Trade 

Global trade plays an important role in modeled emissions results from both the land and 
energy sectors of these frameworks. Model results from the economic models considered in this 

267 In these models, refined oil is an aggregation of all refined petroleum products, including gasoline and diesel. 
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exercise consistently demonstrate that biofuel shocks can impact agricultural commodity trade 
and energy trade in important ways. These include impacts on trade in refined oil and biofuels, 
soybean meal and DDG feed products, and vegetable oils, among others. These changes in terms 
of trade lead to differences in the energy emissions savings estimated by the models as well as 
differences in the quantity of non-USA land use change estimated by the models. There is 
general agreement among the economic models that these trade-driven impacts will occur to 
some degree. However, despite the uniform agreement on the importance of trade-driven impacts 
across the economic models included in this exercise, these models show different degrees of 
trade responsiveness, which leads to results of differing magnitudes. Model trade structure and 
assumed flexibility critically influence the modeled emissions results. 

Commodity Substitutability 

A second key factor, intertwined with trade, is commodity substitutability. Results in this 
exercise from ADAGE, GCAM, GLOBIOM, and GTAP align in estimating commodity 
substitution as a significant part of their scenario solution. As our sourcing analyses in Sections 
6.1 and 7.1 above demonstrate, the degree to which this substitution occurs varies across models. 
However, results from all of the models support two overarching findings: first, that estimates of 
indirect GHG impacts are sensitive to whether and how substitution interactions are considered 
and, second, that uncertainty in the ease of commodity substitution at different price points must 
be considered. Key interactions include the substitutability of: biofuels for fossil fuels, one 
biofuel for another, DDG and soybean meal for other feed products, and soybean oil for other 
vegetable oils. Our modeling exercise has demonstrated that these commodity substitutability 
relationships critically impact overall GHG emissions results from biofuel LCA modeling. 
We summarize these critical impacts further below. 

Crop and Coproduct Consumption by End Use 

The results of the corn ethanol and soybean oil biodiesel scenarios also show significant 
effects on end uses of biofuel feedstocks and coproducts across ADAGE, GCAM, GLOBIOM 
and GTAP, most notably effects on corn, DDG, and soybean meal animal feed use and soybean 
oil food use. In the corn ethanol scenario, the model results consistently show a decrease in corn 
consumption for feed use and an increase in DDG consumption. However, the model results 
differ crucially in their estimates regarding the location of DDG consumption (i.e., USA vs non-
USA regions) as well as the degree of displacement of other types of feed. Similarly, in the 
soybean oil biodiesel scenario, the model results show an increase in soybean meal268 production 
and use for feed. The models all estimate this influx of soybean meal will lead to a global 
increase in feed use on a mass basis. However, the models differ regarding the location of 
soybean meal production and the degree of displacement of other types of feed. Increased use of 
DDG or soybean meal for feed can result in lower land use change emissions if these coproducts 
displace crops for feed use. On the other hand, increased use of DDG or soybean meal for feed 
can result in higher livestock sector emissions if their use causes an increase in total feed use, 
rather than replacing other types of feed. Exploring the emissions impact of DDG and soybean 
meal consumption location on overall GHG results is a potential area of future research, and one 
which is closely related to further research into model commodity trade behavior more generally. 

268 In ADAGE, the soybean meal is included in the aggregated “other oil seed meal” category. 
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It is clear however that explicit modeling of the global livestock sector, including global feed 
markets, is an important capability for estimating the emissions associated with an increase 
in biofuel consumption. Modeling efforts which do not include these economic dynamics 
exclude both critical drivers of overall GHG emissions and critical sources of uncertainty in 
GHG modeling results. 

In the soybean oil biodiesel scenario, the models differ in the amount of food 
displacement. ADAGE results do not show any impact on food consumption. On the other hand, 
GCAM, GLOBIOM, and GTAP results all show a decrease in the amount of soybean oil used for 
food. In the GTAP results, a very small amount of the soybean oil is replaced by other oils; these 
results also show an overall reduction in crops consumed for food. GTAP results also show a 
decrease in soybean oil used for other uses (e.g., processing into other products) that is not 
replaced by other oils. In the GCAM and GLOBIOM results, there is also a decrease in soybean 
oil for food use. However, a major difference between these results and the GTAP results is that 
the GCAM and GLOBIOM results show much greater replacement of soybean oil in the food 
market with palm oil, rapeseed oil, and/or other crop oil, whereas the GTAP results show very 
little replacement of soybean oil with other oils. The degree of substitution varies between 
GCAM and GLOBIOM, with GLOBIOM results showing a net decrease in consumption of 
crops for food, and GCAM results showing a nearly net zero change in consumption of crops for 
food. Substitution of soybean oil with other oil types could result in a reduction of land use 
change emissions from soybean production because less new soybean oil production is needed 
for the biofuel shock. However, substitution of soybean oil with other vegetable oils could also 
result in increased emissions from land use change.269 The effect of the number of vegetable oil 
substitutes in a model on the lifecycle results, and the degree of substitution among feed 
commodities and food commodities, particularly in the non-USA regions, is a potential area for 
future study. Inclusion of explicit global vegetable oil competition is critical to biofuel 
lifecycle analysis results because this competition affects the quantity and location of 
estimated LUC emissions impacts. 

Feedstock Production 

Both intensification and extensification of corn and soybean feedstock production occur 
across ADAGE, GCAM, GLOBIOM, and GTAP results in response to changing commodity 
prices. In each of these models, extensification, including crop shifting, contributes to more of 
the biofuel sourcing than intensification. All four models estimate yield increases of corn in the 
corn ethanol scenario and soybeans in the soybean oil biodiesel scenario, but these increases are 
small relative to the reference case yields. One factor could be that our volume shocks are not 
large enough to induce much change in corn and soybean prices; indeed, the feedstock crop price 
changes in these scenario results appear fairly small across models. In our soybean oil biofuel 
volume sensitivity scenario, the models appear fairly stable in this area with respect to the size of 
the shock, suggesting that shock size might not have significant influence on model yield 
response. However, further research using a wider range of shock sizes and reference case 
assumptions could test this hypothesis more rigorously than we have been able to in this 
exercise. 

269 For example, land use change to produce palm oil could result in increased emissions, particularly if the land 
converted is peat land. 
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We can observe generally that the models considered in this exercise do not see yield 
improvements as a primary strategy for supplying additional biofuel feedstock, given our 
scenario assumptions. Rather, feedstock crop extensification, including crop shifting, appears to 
be relied upon more than intensification to increase the net supply of biofuel feedstock for 
biofuel production across the economic modeling results presented in this exercise. This finding 
appears to be robust across a wide range of uncertainty analyses. However, that is not to say crop 
yield assumptions do not affect the results. Indeed, our parametric sensitivities do suggest that 
crop productivity assumptions may be influential, though other parameters appear to be more 
influential. Further research could better define this influence. The ability to endogenously 
consider tradeoffs between intensification and extensification is an important capability for 
estimating the emissions associated with an increase in biofuel consumption. 

Soybean oil biodiesel and corn ethanol results vary 

The models included in this study show greater diversity in feedstock sourcing strategies 
for soybean oil biodiesel than they do for corn ethanol, and this wider range of options leads to 
greater variability in the GHG results. There are several important reasons for this greater 
diversity of strategies, which were explored throughout this document. For example, compared 
to the corn ethanol results, there is less agreement among the models about where in the world 
soybean oil biodiesel production would change in response to a change in USA region soybean 
oil biodiesel consumption. Because of these differences in sourcing strategy, the model results 
differ regarding the amount and location of soybean oil production, vegetable oil and biodiesel 
trade, and land use change impacts of the shock. 

Much of the new production of corn and corn ethanol in the corn ethanol shock results is 
estimated to occur in the USA region. Conversely, in at least some of the modeling results, much 
of the new production of soybeans, soybean oil and soybean oil biodiesel in the soybean oil 
biodiesel shock results is estimated to occur outside the USA region. Partly for this reason, the 
corn ethanol shock affects overall global trade, commodity production, and land use decisions to 
a lesser extent than the soybean oil biodiesel shock. Across the suite of results from the MCE, 
the USA imports more soybean oil biodiesel than corn ethanol. To the extent the increase in 
USA consumption of soybean oil biodiesel increases non-USA soybean oil biodiesel exports, 
some of the models choose to substitute this lost non-USA consumption of soybean oil biodiesel 
with greater use of palm oil biodiesel or fossil fuels. To the extent that new biofuel feedstock 
crops must be produced in these modeled scenarios to help satisfy demand for biofuels, each unit 
of soybean oil biodiesel feedstock supplied in this way requires more land than does an 
equivalent unit of corn ethanol feedstock supplied. This is because there is a lower yield per acre 
of soybeans, and, implicitly, of soybean oil, compared to corn. Along with land use, soybean oil 
biodiesel production also has much greater potential impacts on livestock production per unit of 
fuel produced than does corn ethanol production. Soybean meal produced per gallon of soybean 
oil biodiesel is greater than the amount of DDG produced per gallon of corn ethanol, which, all 
else equal, can lead to a greater expansion of livestock production in the soybean oil biodiesel 
scenario. These possibilities are realized to greater and lesser extents across the models and 
across sensitivity analyses. Models included in the MCE produced a wider range of LCA 
GHG estimates for soybean oil biodiesel than corn ethanol. This wider range of estimates is 
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related to the greater diversity of feedstock sourcing strategies and the greater sensitivity of the 
biodiesel estimates to the variability and uncertainty present in the parameter assumptions 
discussed above. 

Sensitivity Analysis 

Alternative volume scenarios examine whether and how the assumed magnitude of the 
volume shock of USA biofuel consumption impacts GHG emissions and other model output 
values. In one scenario, where the soybean oil biodiesel volume is reduced to 500 MG, the 
ADAGE, GCAM, and GTAP results do not differ substantially from the 1 BG scenario when 
they are considered on a per billion gallon basis. GLOBIOM results do show some differences, 
such as GHG emissions impacts per billion gallons, between the 1 BG and the 500 MG soybean 
oil biodiesel shocks. In a combined scenario, in which corn ethanol and soybean oil biodiesel 
were simultaneously increased by 1 BG each, the results generally equal the sum of impacts 
observed in the individual 1 BG corn ethanol and soybean oil biodiesel core scenarios for 
ADAGE, GCAM, and GTAP. GLOBIOM results for the combined scenarios show more 
differences in the estimated output values, including GHG emissions, compared to the sum of the 
individual scenarios. These results indicate that, within the range of volumes considered, shock 
size does not lead to substantially different impacts on the modeled agriculture system and 
estimated GHG emissions in most of the frameworks we have tested. 

Finally, stochastic sensitivity analysis identifies which parameter assumptions are 
particularly important for a particular model and scenario. Monte Carlo simulations with GCAM 
indicate that assumptions relating to soil carbon stocks and the ease of substitution among land 
types and crop types have a relatively large influence on the corn ethanol and soybean oil 
biodiesel results. The parameter controlling substitution between non-USA regions refined oil 
and biodiesel is also influential for the soybean oil biodiesel GHG estimates. A similar analysis 
with GLOBIOM finds that biophysical parameters, including those governing the expansion 
response of palm cultivation into peatland and governing the emissions associated with such 
expansion, are influential on soybean oil biodiesel GHG estimates. Stochastic analysis with 
GREET indicates that parameter assumptions have less influence on the supply chain LCA 
estimates for corn ethanol and soybean oil biodiesel when using an attributional LCA model. 
However, the sensitivity analysis with GREET shows more uncertainty associated with 
coproduct allocation choices and for assumptions related to induced land use change GHG 
emissions. Considered alongside the other results of this exercise, these parameter sensitivity 
analyses indicate that substantial uncertainty in the emissions associated with corn ethanol 
and soybean oil biodiesel remains, both within and across models, and that additional 
research on economic model parameters remains a high priority. These sensitivity analyses 
can help us allocate limited research resources by highlighting which types of parameters are 
most influential. Additional parametric sensitivity analysis could help us further pinpoint specific 
parameters for additional research and analysis. 

Conclusions 

In sum, we draw some important general conclusions from this model comparison 
exercise. First, ADAGE, GCAM, GLOBIOM and GTAP estimate that substantial indirect effects 
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would be induced by the corn ethanol and, especially, soybean oil biodiesel shocks that we ran 
for this exercise. These indirect effects are important drivers in the modeled emissions associated 
with these fuels, which highlights the importance of considering indirect effects in LCA.270 

Second, we find substantial uncertainty regarding the overall greenhouse gas intensity of 
the two biofuels examined in this exercise, corn ethanol and soybean oil biodiesel. Based on this 
model comparison exercise, it is evident that variation in estimates remains high across models, 
and within individual models when parameter uncertainty is considered. Although models have 
advanced and new data has become available since EPA modeled the lifecycle GHG emissions 
associated with corn ethanol and soybean oil biodiesel for the March 2010 RFS2 rule, there is 
still a large degree of variation and uncertainty in lifecycle GHG estimates that consider 
significant indirect emissions. The analyses we have conducted for this exercise highlight the 
value of sensitivity analysis as a way of understanding which parameters and assumptions 
influence the model results. Furthermore, given that uncertainty remains high for this type of 
analysis, it is critical to perform robust uncertainty analysis and provide information about the 
range of potential effects and risks of greater biofuel consumption. It is also important to 
compare model results and parameters to historic observation. 

To summarize, we find that the following model characteristics are critical for evaluating 
the GHG impacts, including direct and indirect emissions, associated with a change in biofuel 
consumption: 

1. Supply chain LCA models produce a fundamentally different analysis than 
economic models. Supply chain LCA models evaluate the GHG emissions emanating 
from a particular supply chain, whereas economic models evaluate the GHG impacts of a 
change in biofuel consumption. Supply chain LCA models generate detailed and 
transparent fuel production emissions estimates. However, they do not evaluate all of the 
indirect emissions associated with a change in biofuel consumption. The economic 
models in our comparison are broad in scope, but they lack certain supply chain details. 

2. Land use change emissions are a major contributor to the overall emissions. 
ADAGE, GCAM, GLOBIOM, and GTAP all include land use change and land use 
change emissions. GREET includes a static estimate of land use change emissions using 
previous GTAP results with a different shock size and a 2004 baseline. Estimates of land 
use change vary significantly. Drivers of variation in these estimates include differences 
in assumptions related to trade, the substitutability of food and feed products, and land 
conversion, as well as structural differences in how models represent land categories. 

3. This exercise showed that when impacts of biofuel consumption on global energy 
markets are considered, GHG emissions estimates are significantly altered. The 

270 This finding also supports NASEM recommendation 2-2: “When a decision-maker wishes to understand the 
consequences of a proposed decision or action on net GHG emissions, CLCA [consequential lifecycle analysis] is 
appropriate. Modelers should provide transparency, justification, and sensitivity/robustness analysis for modeling 
choices for the scenarios modeled with and without the proposed decision or action.” National Academies of 
Sciences, Engineering, and Medicine 2022. Current Methods for Life Cycle Analyses of Low-Carbon 
Transportation Fuels in the United States. Washington, DC: The National Academies Press. 
https://doi.org/10.17226/26402. 
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models that include energy sector results (ADAGE, GCAM, and GTAP) all estimate that 
displacement of refined oil for biofuel is less than 1:1, reducing the GHG emission 
reductions associated with the biofuels modeled. This indicates that economic modeling 
of the energy sector may be required to avoid overestimating the emissions reductions 
from fossil fuel consumption. 

4. Model trade structure and assumed flexibility influence the modeled emissions
results. There is general agreement among the economic models that these trade-driven
impacts will occur to some degree. However, these models show different degrees of
trade responsiveness, which impacts trade flows at differing magnitudes across model
results.

5. Certain commodity consumption dynamics appear to substantially influence GHG
emissions results. DDG and soybean meal’s impact on the livestock and feed sectors can
affect the estimated GHG emissions associated with biofuels. Explicit modeling of the
global livestock sector, including global feed markets, is an important capability for
estimating the emissions associated with an increase in biofuel consumption.

6. The degree to which other vegetable oils replace soybean oil diverted to fuel
production from other markets can impact GHG emissions associated with soybean
oil biodiesel. Results in this exercise from economic models (ADAGE, GCAM,
GLOBIOM, and GTAP) align in estimating commodity substitution as a significant part
of their scenario solution. Inclusion of explicit global vegetable oil competition is critical
to biofuel lifecycle analysis results because this competition affects the quantity and
location of estimated LUC emissions impacts.

7. The ability to endogenously consider tradeoffs between intensification and
extensification is an important capability for estimating the emissions associated
with an increase in biofuel consumption. Both intensification and extensification of
corn and soybean feedstock production occur across ADAGE, GCAM, GLOBIOM, and
GTAP results in response to changing commodity prices. The degree of crop yield
intensification influences the amount of extensification needed to produce new feedstock
for biofuels. ADAGE, GCAM, GLOBIOM, and GTAP can all model increased crop
yields in response to crop prices. GLOBIOM and GTAP also explicitly consider multi-
cropping.

8. Models included in the MCE produced a wider range of LCA GHG estimates for
soybean oil biodiesel than corn ethanol. The models show much greater diversity in
feedstock sourcing strategies for soybean oil biodiesel than they do for corn ethanol, and
this wider range of options contributes to greater variability in the GHG results. There are
several important reasons for this greater diversity of strategies which were discussed
throughout this document.

9. This exercise demonstrated that a wide range of results can be obtained by varying
parameter values, highlighting the importance of sensitivity and uncertainty
analysis. Stochastic uncertainty analysis can currently be performed with GCAM,
GLOBIOM, and GREET, and Monte Carlo analysis can be performed with GCAM and
GLOBIOM. Other types of sensitivity analysis, such as varying individual parameters,
can be performed with ADAGE and GTAP as well. Sensitivity analysis, which considers
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uncertainty within a given model, can help identify which parameters influence model 
results. However, pinpointing the direct causes of why one estimate differs from another 
would require additional research. 

Next Steps 

A primary goal of this modeling exercise is to help advance the science related to 
understanding how different modeling tools can be used to assess the GHG impacts of biofuels. 
We understand that there is significant interest amongst stakeholders in a separate but related 
topic: namely, how to determine which models, methods, and data are best suited for evaluating 
the GHG impact of biofuels. Some stakeholders have suggested that EPA should include criteria 
for such evaluative purposes as part of this MCE. 

This MCE intentionally does not directly address that subject, nor does it include 
proposed criteria. We have in this document instead focused on improving our understanding of 
the current state of science for biofuel GHG modeling, including, but not limited to, how the 
different models vary, how those variations affect results, and which parameters are critical to 
model results. We have not developed a set of criteria against which different models can be 
assessed, though we recognize that the development and use of such criteria could be critical in 
helping to inform future policy decisions. EPA notes that the criteria used to assess different 
models could vary greatly depending on the context in which lifecycle GHG modeling is being 
used. For example, the criteria could differ if the context was a holistic program-wide regulatory 
analysis as opposed to an assessment of individual fuel pathways. Criteria might also differ 
based on the extent to which fuel volumes from a given individual biofuel pathway appear likely 
to have impacts on the broader energy or agricultural sectors. To the extent EPA goes on to 
develop criteria against which we evaluate different models, this model comparison exercise 
provides critical information which will help EPA’s work. 

The preceding sections of this document note areas for further research, and we are 
interested in hearing stakeholder input on those suggestions. EPA is also interested in feedback 
and evaluation from outside researchers and organizations on this model comparison exercise. 
We plan to directly engage with stakeholders to collect input, consider our outstanding research 
needs in this area, and identify those lines of inquiry most critical to future decisions. 
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ATTACHMENT 73 
Verified Petition for Writ of Mandate and Complaint for Declaratory and Injunctive Relief, 
Communities for a Better Environment v. City of Paramount, Los Angeles County Central 
District Superior Court, available at https://climatecasechart.com/wp-content/uploads/case-
documents/2022/20220516_docket-na_petition-for-writ-of-mandate.pdf. 

https://climatecasechart.com/wp-content/uploads/case-documents/2022/20220516_docket-na_petition-for-writ-of-mandate.pdf
https://climatecasechart.com/wp-content/uploads/case-documents/2022/20220516_docket-na_petition-for-writ-of-mandate.pdf
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T: 415.217. 2000  F: 213.403.4822  SEMILE@EARTHJUSTICE.ORG    WWW.EARTHJUSTICE.ORG  

May 16, 2022 

VIA FIRST-CLASS MAIL & E-MAIL 

CEQA Coordinator 
Office of the Attorney General 
Environment Section 
1300 "I" Street 
Sacramento, CA 95814-2919 
Email: CEQA@doj.ca.gov 

RE:  Notice of CEQA Suit (Communities for a Better Environment, et al. v. City of 
Paramount, et al.) 

To the Attorney General of the State of California: 

Please take notice, under California Public Resources Code section 21167.7 and 
California Code of Civil Procedure section 388, that Petitioners/Plaintiffs Communities 
for a Better Environment; East Yard Communities for Environmental Justice; and Center 
for Biological Diversity (“Petitioners”) will file a verified petition for writ of mandate 
under the provisions of the California Environmental Quality Act (“CEQA”), California 
Public Resources Code section 21000, et seq., against Respondents/Defendants City of 
Paramount and Paramount City Council (“Respondents”), and Real Party in Interest 
AltAir Paramount, LLC in Los Angeles County Superior Court.  

The petition challenges Respondents’ approval and certification of the Final Subsequent 
Environmental Impact Report (“SEIR”) for the Paramount AltAir Renewable Fuels 
Conversion Project at the Paramount Refinery (State Clearinghouse No. 2020069013), 
and alleges that Respondents violated CEQA and abused their discretion by certifying a 
legally deficient SEIR.  

Respectfully, 

Shana Emile, Associate Attorney  
Oscar Espino-Padron, Senior Attorney 

EARTHJUSTICE 
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VERIFIED PETITION FOR WRIT OF MANDATE AND COMPLAINT FOR DECLARATORY AND 
INJUNCTIVE RELIEF 

ANGELA JOHNSON MESZAROS, CA Bar No. 174130 
ameszaros@earthjustice.org 

OSCAR ESPINO-PADRON, CA Bar No. 290603 
 oespino-padron@earthjustice.org 
SHANA EMILE, CA Bar No. 319794 
 semile@earthjustice.org 
EARTHJUSTICE 
707 Wilshire Boulevard, Suite 4300 
Los Angeles, CA 90017 
Tel: (415) 217-2000  
Fax: (213) 403-4822 

Attorneys for Petitioners/Plaintiffs 
Communities for a Better Environment, 
East Yard Communities for Environmental Justice, and 
Center for Biological Diversity   

[ADDITIONAL COUNSEL LISTED ON NEXT PAGE] 

IN THE SUPERIOR COURT OF THE STATE OF CALIFORNIA 
IN AND FOR THE COUNTY OF LOS ANGELES 

CENTRAL DISTRICT  

COMMUNITIES FOR A BETTER 
ENVIRONMENT; EAST YARD 
COMMUNITIES FOR ENVIRONMENTAL 
JUSTICE; and CENTER FOR BIOLOGICAL 
DIVERSITY, 

Petitioners/Plaintiffs, 

v. 

CITY OF PARAMOUNT, a municipal 
corporation; PARAMOUNT CITY COUNCIL, 
governing body of the City of Paramount; and 
DOES 1–20, inclusive,  

Respondents/Defendants, 

ALTAIR PARAMOUNT, LLC, a Delaware 
limited liability company; and DOES 21–40, 
inclusive, 

Real Parties in Interest. 

Case No.: 

(California Environmental Quality Act) 

VERIFIED PETITION FOR WRIT OF 
MANDATE AND COMPLAINT FOR 
DECLARATORY AND INJUNCTIVE 
RELIEF 

[Code Civ. Proc., §§ 1060, 1085, 1094.5; 
California Environmental Quality Act, Pub. 
Resources Code, §§ 21000 et seq.] 
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INJUNCTIVE RELIEF 

SHANA LAZEROW, CA Bar No. 195491 
 slazerow@cbecal.org 
ALISON HAHM, CA Bar No. 336969 
 ahahm@cbecal.org 
COMMUNITIES FOR A BETTER ENVIRONMENT 
6325 Pacific Boulevard, Suite 300 
Huntington Park, CA 90255 
Tel: (323) 826-9771 

Attorneys for Petitioner/Plaintiff Communities for a Better Environment 

ELIZABETH JONES, CA Bar No. 326118 
 ljones@biologicaldiversity.org 
MAYA GOLDEN-KRASNER, CA Bar No. 217557 
 mgoldenkrasner@biologicaldiversity.org 
CENTER FOR BIOLOGICAL DIVERSITY 
1212 Broadway, Suite 800  
Oakland, CA 94612 
Tel: (310) 365-9281 

Attorneys for Petitioner/Plaintiff Center for Biological Diversity 
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VERIFIED PETITION FOR WRIT OF MANDATE AND COMPLAINT FOR DECLARATORY AND 
INJUNCTIVE RELIEF 

Petitioners Communities for a Better Environment, East Yard Communities for 

Environmental Justice, and Center for Biological Diversity (collectively, Petitioners) bring this 

action on their own behalf, on behalf of their members, on behalf of the general public, and in 

the public interest and allege as follows:  

I. INTRODUCTION

1. The City of Paramount is 4.85 square miles with a population of nearly 54,000 mostly

Latino residents. Despite its small size, the City hosts a large number of polluting

industries, including medical waste facilities, transportation fuel refining operations, and

metal forging facilities. Because of these industrial operations, along with socio-

economic conditions, the City is one of the most polluted cities in California and its

residents experience increased health risks, including asthma and cardiovascular disease.

Residents in the City also experience the highest levels of hexavalent chromium

(chromium-6), a cancer-inducing air toxin, in Los Angeles County.

2. On April 11, 2022, the Paramount City Council voted 3 to 1 to worsen these

environmental conditions and residents’ quality of life when it issued approvals and

certified a final subsequent environmental impact report (SEIR) for the Paramount AltAir

Renewable Fuels Conversion Project (Biofuels Project or Project) at the Paramount

Refinery. The Biofuels Project would increase throughput of fats, oils, and/or greases at

the Refinery to 25,000 barrels per day to produce biofuels; construct a fossil gas (gray)

hydrogen generation unit to produce over 75 million standard cubic feet of hydrogen per

day; and install a fossil gas pipeline through residential neighborhoods, among other

significant modifications. The Project would subject residents and surrounding

communities to health harms from increased air pollution and safety hazards from

explosions and flaring.

3. The Biofuels Project is an attempt to squeeze profits out of the Refinery’s nearly century-

old infrastructure at the expense of public health and safety. As Councilmember

Guillen—the only dissenting vote—put it: “[y]ou can take the jalopy and add parts to it,
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you can shine it up, you can coat it, you can do all kinds of things to it but at the end of 

the day it is not going to run like a Tesla—it’s still an old [] jalopy.”1 It is a matter of 

when, not if, a malfunction will occur at this inherently dangerous operation that will 

threaten the lives and health of children at adjacent schools and families in residential 

areas.  

4. Under the California Environmental Quality Act (CEQA), the City conducted an initial

environmental assessment and determined the Project would cause significant

environmental impacts. CEQA aims to ensure that decisionmakers and the public have

complete information about a proposed project’s foreseeable environmental impacts and

to identify ways to minimize the significant effects before its approval. The City,

however, prepared an SEIR that misinforms the public of the Project’s severe

consequences. Rather than disclosing, analyzing, and mitigating the Project’s significant

environmental impacts, the SEIR systematically disregards, underestimates, and ignores

them.

5. The SEIR fails to disclose and analyze various foreseeable environmental impacts and

hazards from initiating construction, processing low-quality feedstock, and increasing

hydrogen use at the Refinery, such as toxic dust migration, and flaring and explosion

hazards. The SEIR also fails to consider feasible mitigation measures to reduce

significant impacts, including use of zero-emissions technologies; dismisses feasible

alternatives that would reduce environmental impacts, including an alternative that

reduces throughput; and uses a misleading and inflated 2011 baseline rather than existing

conditions to measure the severity of the Project’s environmental impacts.

6. The City either dismissed or ignored comments from the community highlighting these

concerns. As a result of these deficiencies, the SEIR fails to fully inform the public and

decisionmakers of the Project’s significant health, safety, and environmental impacts, and

fails to analyze and mitigate these impacts as CEQA requires.

1 City of Paramount, Adjourned City Council Meeting April 11, 2022, YouTube, at 1:51:19 
https://youtu.be/b22OlrTPdpg?t=6679. 
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II. PARTIES

7. Petitioner COMMUNITIES FOR A BETTER ENVIRONMENT (CBE) is a membership-

based California non-profit environmental health and justice organization. CBE’s mission

is to build people’s power in California’s communities of color and low-income

communities to achieve environmental health and justice by preventing and reducing

toxics and air and water pollution, and building healthy and sustainable communities.

8. Petitioner EAST YARD COMMUNITIES FOR ENVIRONMENTAL JUSTICE (East

Yard) is a membership-based California non-profit environmental health and justice

organization based in Commerce, California. East Yard’s mission is to create a safe and

healthy environment for communities disproportionately suffering the negative impacts

of industrial pollution in the region, including reducing pollution from petroleum

refineries in the region.

9. Petitioner CENTER FOR BIOLOGICAL DIVERSITY (the Center) is a non-profit

organization with offices in California and throughout the United States. The Center is

actively involved in environmental protection issues throughout California and North

America and has over 89,000 members, including over 3,500 throughout Los Angeles

County. The Center’s mission includes reducing greenhouse gas pollution to preserve a

safe climate and protecting air quality and public health.

10. By this action, Petitioners seek to protect the health and welfare interests of its members

and the general public, and to enforce a public duty owed to them by the City of

Paramount. Petitioners’ members have an interest in their health and well-being, as well

as conservation, environmental, aesthetic, and economic interests in the Los Angeles

County environment. Petitioners’ members who live, work, and recreate near the

Paramount Refinery and in Los Angeles County have a right to, and a beneficial interest

in, the City of Paramount’s compliance with CEQA. These interests have been, and

continue to be, threatened by the City’s decision to certify the SEIR in violation of
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CEQA, and unless the relief requested in this case is granted, will continue to be 

adversely affected and irreparably injured by the failure of the City of Paramount to 

comply with the law.  

11. Respondent CITY OF PARAMOUNT (City) is a political subdivision of the State of

California organized and existing under the laws of the State of California, with the

capacity to sue and be sued. The City is the lead agency charged with principal

responsibility for ensuring the Project’s compliance with CEQA under Public Resources

Code section 21067.

12. Respondent PARAMOUNT CITY COUNCIL is the decision-making body for the City

of Paramount. The City Council certified the final SEIR and approved the Project on

April 11, 2022.

13. As referred to herein, “the City” consists of all councils, boards, commissions, and

departments, including the current five-member Paramount City Council.

14. Real Party in Interest ALTAIR PARAMOUNT LLC (AltAir), the Project applicant, is a

Delaware limited liability company and the registered owner and operator of the

Refinery, which is located at 14700 Downey Ave., Paramount, California 90723. In 2018,

AltAir became a wholly owned subsidiary of World Energy, LLC. Founded in 1998,

World Energy is considered one of the largest biofuel suppliers in North America, with

manufacturing plants in Texas, Mississippi, Georgia, Pennsylvania, and California.

15. The true names and capacities of DOES 1 through 40, inclusive, are unknown to

Petitioners. Petitioners will amend this Petition and Complaint to set forth the true names

and capacities of said Doe parties when they have been ascertained.

III. JURISDICTION AND VENUE

16. This Court has jurisdiction to issue a writ of mandate to set aside the City’s decision

under Code of Civil Procedure section 1094.5, or, in the alternative, section 1085.

Judicial review is governed under Public Resources Code section 21168.5, or, in the

alternative, section 21168.
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17. This Court has jurisdiction over Petitioners’ claim for declaratory relief under Code of

Civil Procedure section 1060.

18. Venue is proper in this Court under Code of Civil Procedure section 395 because the City

of Paramount, its City Council, and the proposed Project are currently located, or will be

located, in Los Angeles County.

19. Venue is also proper in this Court under Code of Civil Procedure sections 393 and 394.

20. This action was timely filed within 30 days of the Los Angeles County Clerk posting on

its website the Paramount City Council’s Notice of Determination approving the Project

and the SEIR, in accordance with Public Resources Code section 21167, subdivision (c)

and California Code of Regulations, title 14, section 15112, subdivision (c)(1).2

21. Petitioners have provided written notice of their intent to file this petition to the City of

Paramount and Paramount City Council and provide the notice and proof of service as

Exhibit A as required by Public Resources Code section 21167.5.

22. Petitioners have served the Attorney General with a copy of the Petition and Complaint

along with a notice of filing, in compliance with Public Resources Code section 21167.7

and Code of Civil Procedure section 388, and provide the notice and proof of service as

Exhibit B.

23. Petitioners have performed any and all conditions precedent to filing this instant action

and have exhausted any and all available administrative remedies to the extent required

by law.

24. Petitioners do not have a plain, speedy, or adequate remedy at law because Petitioners

and their members will be irreparably harmed by the ensuing environmental damage

caused by implementation of the Biofuels Project and the City’s violations of CEQA.

IV. STATEMENT OF FACTS

A. Community and Environmental Setting

2 CEQA Guidelines are codified in title 14, section 15000 et seq. of the California Code of 
Regulations; all references to “CEQA Guidelines” refer to these sections in title 14. 
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25. The City of Paramount is 4.85 square miles and home to about 54,000 residents.3 The

City is part of the Gateway Cities region between the City of Los Angeles and Orange

County and is bounded by the cities of South Gate, Downey, Bellflower, Long Beach,

Compton, and Lynwood.

26. The City is majority people-of-color, with Latinos comprising the largest population, and

about 35 percent of residents are immigrants.4 Over 15 percent of residents in the City

live below the poverty line, and a high percentage of residents have less than a high

school education as compared to other areas of Los Angeles County.5

27. The City sits within the South Coast Air Basin, which is in “extreme” nonattainment of

various air quality standards established under the federal Clean Air Act to protect public

health and the environment, including ground-level ozone (smog).6

28. The City is considered an environmental justice community where residents are exposed

to a range of environmental harms from industrial operations, including elevated

chromium-6 levels from metal facilities that increase the risk of lung and nasal cancers.7

29. CalEnviroScreen is a mapping tool developed by California’s Office of Environmental

Health Hazard Assessment that assesses communities at the census tract level to identify

those most burdened by particular kinds of pollution from multiple sources and those

3 United States Census Bureau, Quick Facts: Paramount City, California, Population, Census, 
April 1, 2020, https://www.census.gov/quickfacts/fact/table/paramountcitycalifornia
/POP010210#POP010210 (last visited May 13, 2022). 
4 Id.  
5 Id.  
6 United States Environmental Protection Agency, Green Book: Current Nonattainment Counties 
for All Criteria Pollutants, https://www3.epa.gov/airquality/greenbook/ancl.html (last updated 
Apr. 30, 2022). Ozone forms when volatile organic compounds (VOCs) react with nitrogen 
oxides (NOx) in the presence of sunlight. Ozone compromises lung function in children and 
causes negative health effects, such as coughing, burning eyes, asthma attacks, and heightened 
risk of heart attacks. 
7 County of Los Angeles Public Health Department, Hexavalent Chromium in the City of 
Paramount, http://www.publichealth.lacounty.gov/eh/chromium6/paramount.htm (last visited 
May 11, 2022); California Office of Environmental Health Hazard Assessment, Proposition 65 
Fact Sheets: Chromium (Hexavalent Compounds), https://www.p65warnings.ca.gov/fact-
sheets/chromium-hexavalent-compounds-chromium-6-chromium-vi (last updated Dec. 18, 
2022).  
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most vulnerable to its effects, based on socioeconomic factors and underlying health 

status. Based on these factors, census tracts are assigned a percentile score from 1 to 100. 

The higher the census tract’s percentile score, the greater the pollution burdens and 

population vulnerabilities of residents in that tract as compared to other residents in the 

state. 

30. According to CalEnviroScreen, residents in the census tract around the Refinery

experience a pollution burden and population vulnerability worse than 85 percent of the

state. Most census tracts in the City have a CalEnviroScreen score in the 90th percentile.

The City is among the most over-polluted areas in the state. These communities

experience an increased risk of asthma and cardiovascular disease, and newborns in these

areas have an increased risk of having low birthweight, developing asthma or other

chronic diseases later in life.

B. Biofuel Trends in the United States and California

31. The United States is the largest biofuel producers in the world and is expected to

significantly increase production capacity over the next few years.8 As of 2021, almost

20 biofuel projects have been proposed or are already under construction across the

United States.

32. In California alone, several petroleum refinery conversions are currently taking place to

process non-crude oil feedstocks. In Northern California, the Phillips 66 Refinery in

Rodeo plans to convert into an 80,000 barrel per day (bpd) biorefinery, and the Marathon

Refinery in Martinez aims to convert its shuttered refinery into a 48,000 bpd biorefinery.9

8 U.S. Energy Information Administration, U.S. Renewable Diesel Capacity Could Increase Due 
to Announced and Developing Projects (July 29, 2021), https://www.eia.gov/todayinenergy
/detail.php?id=48916.  
9 Bloomberg, Phillips 66 is Turning a California Oil Refinery Into a Biofuel Plant, Los Angeles 
Times, Aug. 12, 2020, https://www.latimes.com/business/story/2020-08-12/phillips-66-oil-
refinery-biofuel-plant; Marathon Petroleum to Convert Martinez Refinery to Renewable Fuels 
Facility, Biofuels Central (Mar. 9, 2021), https://biofuelscentral.com/marathon-petroleum-
convert-martinez-refinery-renewable-fuels-facility/; Rodeo Renewed Project DEIR, SCH# 
2020120330, at xxii (Oct. 2021, Version 2). 
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In the Central Valley, Bakersfield Renewable Fuels is converting the closed Alon 

Bakersfield Refinery into a 15,000 bpd biorefinery.10 And in Southern California, in 

addition to the Project at issue in this action, the Chevron Refinery in El Segundo plans to 

co-process up to 10,000 bpd of non-crude oil feedstock.11  

33. Biofuels are fuels generated from plant or animal oil feedstock. There are several

categories of biofuels, including biodiesel, renewable diesel, and alternative jet fuel.12

Biodiesel is petroleum diesel blended with animal fats, vegetable oils and/or cooking

greases. Renewable diesel can be produced from any feedstock and does not require

blending. Alternative jet fuel (or sustainable aviation fuel) is petroleum jet fuel blended

with some percent of non-crude oil feedstock.

34. Because many biofuel feedstocks require significant land and other resources, land use

changes to produce feedstock for biofuels can increase greenhouse gas emissions.

Increased biofuel production can also result in shifting the net environmental and

ecological impacts toward increased nutrient pollution, pesticide contamination, and

water scarcity.13

35. As more biofuel refinery conversion or expansion projects are constructed, heightened

feedstock demand will increase domestic oil crop production or foreign imports, which

10 Global Clean Energy Holdings, GCEH’s Retooled Biorefinery is on Schedule to be 
Operational in Q1 2022, https://www.gceholdings.com/production (last visited Feb. 2, 2022). 
11 Janet McGurty, Chevron Expands Renewable Fuels Output with More Lower Carbon Business 
Spending, S&P Global Platts (Sept. 14, 2021), https://www.spglobal.com/commodityinsights/en/
market-insights/latest-news/agriculture/091421-chevron-expands-renewable-fuels-output-with-
more-lower-carbon-business-spending; Chevron U.S.A., Chevron, Delta, Google Announce 
Intent to Measure SAF Emissions, Biomass Magazine, Sept. 9, 2021, http://biomass
magazine.com/articles/18305/chevron-delta-googleannounce-intent-to-measure-saf-emissions. 
12 U.S. Energy Information Administration, Biofuels Explained, https://www.eia.gov/
energyexplained/biofuels/ (last updated Mar. 29, 2022).  
13 Rose Garr & Sheila Karpf, Burned: Deception, Deforestation and America’s Biodiesel Policy, 
Mighty Earth and Action Aid, at 8 (2018), https://www.mightyearth.org/wp-content/uploads
/2018/01/MightyEarth_Burned_FINAL_web.pdf. See also Tyler J. Lark et al., Environmental 
Outcomes of the US Renewable Fuel Standard, 119 PNAS (2020), https://doi.org/10.1073/
pnas.2101084119. 
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will cause environmental and climate impacts.14 Biofuels such as biodiesel, renewable 

diesel, and alternative jet fuel draw from the same feedstock pool; therefore, each 

biorefinery competes in the same markets for limited quantities of feedstock.15 Increased 

demand for crops for use as biofuel feedstocks and the associated changes to landscapes 

will exacerbate environmental harm to ground and surface waters, soil resources, and 

other ecosystem components. According to some estimates, by 2024, there will be a 13-

billion pound feedstock deficit as more processing capacity comes online.16  

C. Refinery Background and 2013 Renewable Fuels Conversion Project

36. The Paramount Refinery operates on a 66-acre parcel at 14700 Downey Avenue. The 

Refinery sits in the middle of a residential area and is adjacent to Paramount High

School, Harry Wirtz Elementary School, and Albert Baxter Elementary School.

37. The Refinery started operations in the 1930s and historically refined crude oil into

various petroleum products, including gasoline, jet fuel, diesel, and asphalt.

38. In 2011, the Refinery idled operations and ceased processing crude oil.

39. In 2013, AltAir and the Refinery partnered to form AltAir Paramount, LLC, to produce

biofuels at the Refinery. Under this partnership, AltAir proposed modifications to the

Refinery to process up to 3,500 bpd of technical grade vegetable oils and beef tallow into

renewable fuels. These modifications repurposed or changed existing equipment,

including converting several reactors and the Isomerization Unit into Renewable Fuels

Unit A to pre-treat feedstock and hydrocrack green paraffinic diesel into biofuels;

modifying the Amine Scrubber to remove carbon dioxide and hydrogen sulfide from

refinery fuel gas; and amending storage tank permits to authorize the storage of

14 Chris Malins and C. Sandford, Animal, Vegetable or Mineral (Oil)? Exploring the Potential 
Impacts of New Renewable Diesel Capacity on Oil and Fat Markets in the United States, 
Cerulogy (Jan. 2022), https://theicct.org/wp-content/uploads/2022/01/impact-renewable-diesel-
us-jan22.pdf. 
15 See, e.g., Stephanie Kelly, U.S. Renewable Fuels Market Could Face Feedstock Deficit, 
Reuters, Apr. 9, 2021, https://www.reuters.com/business/energy/us-renewable-fuels-market-
could-face-feedstock-deficit-2021-04-09/. 
16 Id. 
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alternative feedstocks and products. 

40. The City approved these modifications under a CEQA Mitigated Negative Declaration

(MND) on December 30, 2013, rather than conducting a more thorough investigation of

impacts and alternatives in an EIR. Additionally, the City amended Conditional Use

Permit No. 757 to allow for the conversion of the Refinery into a biofuels facility and

issued a zone variance.

41. AltAir completed these modifications to produce biofuels between 2014 and 2015. The

Refinery began producing up to 50 million gallons per year of biofuels in 2016 and has

been in continuous full capacity production since January 2016.

42. As of September 2017, crude oil refining shut down permanently at the Refinery after

being idled since 2011.

D. The Proposed Biofuels Project and its Environmental Impacts

43. In 2018, World Energy, LLC, purchased AltAir Paramount, LLC, including the Refinery.

AltAir became a wholly owned subsidiary of World Energy. That same year, under

World Energy, AltAir proposed the Biofuels Project and applied for a modification to

Conditional Use Permit No. 757 and for a variance to exceed height limits.

44. Under the Project, AltAir would make several modifications to increase throughput from

3,500 bpd to 25,000 bpd of vegetable oil and tallow to make more biofuels above the

current 50 million gallons produced per year. Among the proposed changes, AltAir

would modify the current Renewable Fuels Unit A and install a new unit (Renewable

Fuels Unit B); expand feedstock options to process low-grade oils, fats, and/or greases in

addition to technical grade materials; construct gray hydrogen generation and recovery

units; erect a new flare; and install 3.7 miles of fossil gas pipeline through residential

areas to tanks in the City of Lakewood.

45. In addition to subjecting community members to increased safety risks, the Project’s

proposed increase in throughput at the Refinery will result in significant environmental

and health impacts. When finished, the Project would release 1,743 pounds of VOCs and
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2,133 pounds of NOx emissions per day from the increased operations at the Refinery, 

including the daily 50 railcars and 540 diesel truck trips. Due to these significant 

environmental impacts, and the location of high-density communities of color and high 

poverty areas near the Refinery and along the pipeline route, the Biofuels Project would 

disproportionately impact communities of color and low-income populations in the City 

and the surrounding areas. 

E. Environmental Review and the Proposed Biofuels Project Approval Process

46. The City of Paramount, as the public agency, has principal responsibility for approving

the Project under CEQA. The City conducted an initial study to determine if the Project

would have significant environmental impacts requiring an environmental impact report.

47. After conducting the initial study, on June 4, 2020, the City determined that the Biofuels

Project could have significant environmental impacts. As a result, the City posted a

notice of preparation indicating that it would prepare an SEIR under CEQA to evaluate

the Project’s foreseeable significant environmental impacts, including air quality, climate,

transportation, and hazards.

48. On December 6, 2021, the City released a Draft SEIR for public review. The public

comment period on the Draft SEIR ran through February 3, 2022.

49. Petitioners submitted comments highlighting numerous flaws in the Draft SEIR,

including its cumulative impacts analysis, selected baseline, consideration of alternatives,

and adequacy of mitigation measures, among other deficiencies.

50. After concluding public comment on February 3, 2022, the City issued a Final SEIR

shortly thereafter. The Final SEIR provided responses to comments but did not

incorporate changes necessary to address the deficiencies of the Final SEIR.

51. The City’s Planning Commission voted on March 14, 2022, to recommend that the City

Council approve the Biofuels Project. On April 11, 2022, the City Council held a public

hearing to consider the environmental review and approvals for the Project.

52. During the public hearing, multiple community members spoke in opposition to the
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Project, raising concerns about the increased pollution, health and cancer risks, and lack 

of adequate public notice. Additionally, Councilmember Laurie Guillen highlighted 

concerns about the dangers of transporting hydrogen and fuel in residential 

neighborhoods, the health impacts to children and families in the area, and the increased 

financial burdens on residents near the Refinery. 

53. Despite the concerns raised about the sufficiency of the SEIR as an informational

document and significant impacts that would be caused by the Project, the City Council,

in a 3–1 vote, certified the Final SEIR and approved the Project. Councilmember Guillen

cast the dissenting vote.

54. On April 18, 2022, the Los Angeles County Clerk posted the Notice of Determination

providing notice of the City’s final decision triggering the 30-day statutory deadline

under CEQA to challenge the approval of the SEIR. CEQA Guidelines, § 15112(c)(1).

V. CEQA LEGAL BACKGROUND

55. The California Environmental Quality Act is a comprehensive statute designed to provide

for long-term protection of the environment. Cal. Pub. Res. Code, §§ 21000–21189. It

accomplishes this in two ways. First, CEQA review informs decisionmakers and the

public about the potential significant environmental effects of a project. CEQA

Guidelines, § 15002(a)(1). Such disclosure ensures that “long term protection of the

environment . . . shall be the guiding criterion in public decisions.” Cal. Pub. Resources

Code § 21001(d). The EIR is the “heart” of this requirement. See No Oil, Inc. v. City of

Los Angeles, 13 Cal.3d 68, 84 (1974). The EIR has been described as “an environmental

‘alarm bell’ whose purpose it is to alert the public and its responsible officials to

environmental changes before they have reached ecological points of no return.” County

of Inyo v. Yorty, 32 Cal.App.3d 795, 810 (1973).

56. Second, CEQA requires public agencies to avoid or reduce environmental damage

whenever feasible by considering changes in projects through project alternatives or
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enforceable mitigation measures. See CEQA Guidelines, §§ 15002(a)(2)–(3), 

15126.4(a)(2); see also Citizens of Goleta Valley v. Board of Supervisors 52 Cal.3d 553, 

564 (1990). To measure the environmental damages of a project and provide adequate 

mitigation, CEQA and its implementing guidelines require that an EIR “include a 

description of the physical environmental conditions in the vicinity of the project . . . as 

they exist at the time the notice of preparation is published.” CEQA Guidelines, § 

15125(a). This baseline is a key component in identifying and quantifying a project’s 

environmental effects and the starting point from which a lead agency measures whether 

an impact may be environmentally significant. Id. Without an adequate baseline 

description, “analysis of impacts, mitigation measures and project alternatives becomes 

impossible.” Save our Peninsula Comm. v. Monterey Cnty. Bd. of Supervisors, 87 Cal. 

App. 4th 99, 124 (2001) [quoting County of Amador v. El Dorado Cnty. Water Agency, 76 

Cal. App. 4th 931, 953 (1999)].  

FIRST CAUSE OF ACTION 
(Violations of CEQA – Public Resources Section 21000, et seq.) 

57. Petitioners incorporate herein by reference the allegations contained in the foregoing

paragraphs.

58. The City violated CEQA by certifying a legally deficient Final SEIR and by approving

the Project without adequate environmental review. The City’s CEQA violations include

the following:

a. The City failed to require that the Final SEIR base its environmental review and

analyses on an accurate, stable, and finite description of the Biofuels Project that

fully discloses and fairly evaluates the nature and objectives of the Project. The

description of the Project failed to provide decisionmakers and the public with

enough information to understand the Project’s environmental impacts,

appropriate mitigation, and potential alternatives. For instance, the description of
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the Project is inaccurate and incomplete in the following way: 

i. The Final SEIR confirms the gray Hydrogen Generation Unit would be

larger than what may be needed to supply the Refinery. The Final SEIR

fails to describe the foreseeable future generation, export, transport, and

use of hydrogen for non-Project specific purposes and environmental

impacts. Because of this omission, the SEIR gave conflicting signals about

the Project’s nature and scope.

b. The City failed to measure the impacts of the Biofuels Project using an accurate

or realistic baseline that reflects existing physical environmental conditions at the

time the City published the notice of preparation. The City published the notice of

preparation on June 4, 2020. The Final SEIR, however, used a 2011 baseline that

reflects the last time the Refinery was refining crude oil before idling and

permanently shutting down crude oil refining in September 2017. The Final SEIR

lacks substantial evidence supporting its use of this baseline or how it provides a

more accurate or realistic measurement of the Project’s impacts. The Final SEIR’s

baseline is misleading and prevented decisionmakers and the public from

understanding the Project’s likely environmental impacts.

c. The City failed to adequately evaluate the Biofuels Project’s environmental

impacts, and failed to respond to public comments concerning a variety of

significant environmental effects of the Project, including the following:

i. The Final SEIR uses an overly narrow two-mile geographic area to

evaluate cumulative impacts, fails to disclose and analyze the potential

cumulative impacts from refinery conversions in the area, and fails to

disclose and analyze the environmental and climate impacts that will result

from competition for limited quantities of feedstock and increases in oil

crop production or foreign imports that are associated with current biofuel

trends.
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ii. The Final SEIR fails to disclose and analyze pipeline fugitive emissions,

including the quantities and types of air contaminants. Fugitive emissions

are likely to occur from necessary pipeline maintenance operations and

routine inspections to detect corrosion or damage, but the Final SEIR

failed to account for these emissions.

iii. The Final SEIR fails to disclose and analyze potential process hazards that

could result from lower-grade feedstock. There are significant hazards

related to the use of lower-grade feedstocks, including potential plugging

and gumming in pipes between ships or trucks and tanks, or from

pretreatment units that could result in process upsets.

iv. The Final SEIR fails to disclose and analyze the potential for runaway

reactions and flaring from the Project. The Biofuels Project will process

lower-grade oils, fats, and/or greases that require significantly more

hydrogen and that elevate the risk of flaring and explosions from runaway

process reactions that generate high heat.

v. The Final SEIR fails to disclose and analyze hazards associated with the

storage, transportation, and disposal of spent catalysts. A catalyst is toxic

and pyrophoric, meaning that it can spontaneously ignite when exposed to

air. The Project will increase the amount of spent catalyst by several

hundred tons per year.

vi. The Final SEIR fails to disclose and analyze hazards from toxic dust that

could migrate during construction. The Final SEIR does not disclose the

types of soil contaminants and potential environmental and health risks.

The Final SEIR relies solely on regulatory compliance to conclude

impacts would be less than significant.

vii. The Final SEIR fails to disclose and analyze the Project’s climate change

impacts. The Final SEIR analyzes the Project’s climate change impacts
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using a 2008 interim threshold developed by the South Coast Air Quality 

Management District, despite evidence in the record confirming that since 

2008 climate conditions are deteriorating more rapidly than predicted and 

require more drastic emissions reductions than the interim threshold 

envisioned. 

viii. The Final SEIR fails to describe the range of materials that could be

processed and their differing environmental impacts. The Final SEIR

detailed that the Project would allow the Refinery to process lower-grade

oils, fats, and/or greases, but these categories are overbroad and could

include a range of feedstocks.

d. The City failed to consider, discuss, or adopt adequate mitigation measures to

minimize the Biofuels Project’s significant and detrimental impacts, or otherwise

improperly deferred mitigation necessary to minimize the Project’s impacts,

including the following:

i. The Final SEIR fails to describe and consider feasible mitigation measures

to address significant air pollution impacts from the Project’s construction

and operation, including use of zero emissions trucks and construction

equipment, electric boilers and heaters, and leakless valves to control

fugitive VOC emissions. The City approved the Project without ensuring

that it implemented all feasible mitigation measures.

ii. The Final SEIR defers developing the details of Mitigation Measure AQ-

2b (NOx Reduction Program), including reduction measures, potential

reductions, performance criteria, and amount of funding necessary. The

Final SEIR fails to explain why it would be impractical or infeasible to

formulate the details of this mitigation measure.

iii. The Final SEIR fails to support its decision to limit indoor air filter

distribution to residences and schools between 200 to 1,000 feet of the
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Refinery under Mitigation Measure AQ-2b. The Final SEIR based this 

filter distribution on localized modeling of NOx emissions during 

construction only and ignored significant NOx emissions that would occur 

during both construction and operation where NOx and VOC pollution is 

expected to be significant. 

iv. The Final SEIR fails to support its decision to limit Mitigation Measure

AQ-2b to NOx emissions, despite the potential for significant VOC

emissions during construction and operation overlap. The Final SEIR

ignored the potential for VOCs to travel long distances and the longer

atmospheric lifetimes of these pollutants.

v. The Final SEIR incorporates unlawful compliance exemptions to

Mitigation Measure AQ-1a, which creates on and off-road construction

vehicle requirements to reduce NOx emissions. The Final SEIR allows the

Refinery to use higher-polluting equipment after “good faith” efforts to

comply, rendering the measure optional and ineffective.

vi. The Final SEIR fails to adequately mitigate the Project’s climate change

impacts from significant greenhouse gas emissions during construction

and operations. The Final SEIR relies on California’s temporary cap-and-

trade program to mitigate the Project’s greenhouse gas emission even after

2030 when the program is set to expire.

vii. The Final SEIR fails to provide adequate mitigation for construction

traffic impacts. The Final SEIR estimates about 1,312 construction

workers would visit the refinery each day but asserts that offsite parking

and shuttles would be available to reduce traffic impacts. The Final SEIR,

however, does not make use of this offsite parking mandatory for the

Refinery and contractors.

e. The City failed to adequately analyze a reasonable range of alternatives and
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rejected feasible alternatives that would substantially lessen the Biofuels Project’s 

significant environmental effects. The Final SEIR created narrow objectives to 

ensure the Project would be approved as proposed and to dismiss from 

consideration other feasible alternatives with less significant environmental 

impacts, including a reduced throughput alternative or an alternative that does not 

require additional production of hydrogen on site.  

59. If the City, Real Parties in Interest, and DOES 1 to 40 are not enjoined from moving

forward with permitting, constructing and operating the Biofuels Project without

adequate environmental analysis and mitigation, and without complying with CEQA’s

environmental review and evidentiary requirements, Petitioners will suffer irreparable

harm from which there is no plain, speedy, or adequate remedy at law unless this Court

grants the requested writ of mandate.

60. By certifying the Final SEIR and by approving the Biofuels Project, the City committed a

prejudicial abuse of discretion, failed to proceed in the manner required by law, and acted

without substantial evidentiary support.

VI. PRAYER FOR RELIEF

WHEREFORE, Petitioners pray for judgment as set forth below: 

A. For a writ of mandate or peremptory writ issued under the seal of this Court pursuant to

Code of Civil Procedure section 1094.5, or in the alternative section 1085, directing the

City to:

1. Set aside and withdraw its certification of the Final SEIR and approval of the

statement of overriding considerations;

2. Set aside and withdraw all approvals for the Biofuels Project, including the

amendment to Conditional Use Permit No. 757 and Zone Variance No. 409; and

3. Refrain from granting any further approvals for the Project unless and until the

City complies fully with the requirements of CEQA.
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B. For entry of injunctive relief prohibiting the City and the Real Party in Interest from

constructing and operating the Project until the City complies fully with the requirements

of CEQA by voiding the approved Final SEIR, setting aside and withdrawing all

approvals issued in reliance on the Final SEIR, and conducting a new environmental

review process that complies with CEQA’s requirements as set forth herein.

C. For a declaratory judgment stating that the City violated CEQA by approving the

Biofuels Project.

D. For a declaratory judgment that the City’s failure to prepare, consider, and approve or

certify an adequate environmental analysis under CEQA is a prejudicial abuse of

discretion.

E. For Petitioners’ fees and costs, including reasonable attorneys’ fees and costs, as

authorized by Code of Civil Procedure section 1021.5 and any other applicable

provisions of law.

F. For such other legal and equitable relief as this Court deems appropriate and just.

Respectfully Submitted, 

DATED: May 16, 2022 
SHANA EMILE 
OSCAR ESPINO-PADRON 
ANGELA JOHNSON MESZAROS 
EARTHJUSTICE 

Attorneys for Petitioners/Plaintiffs Communities 
for a Better Environment, 
East Yard Communities for a Better Environment, 
and Center for Biological Diversity 

SHANA LAZEROW 
ALISON HAHM 
COMMUNITIES FOR A BETTER 
ENVIRONMENT 
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Attorneys for Petitioner/Plaintiff Communities for 
a Better Environment 

ELIZABETH JONES 
MAYA GOLDEN-KRASNER 
CENTER FOR BIOLOGICAL DIVERSITY 

Attorneys for Petitioner/Plaintiff Center for 
Biological Diversity  
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VERIFICATION 

I, Darryl Molina Sarmiento, hereby declare: 

I am the Executive Director for Petitioner Communities for a Better Environment, a non-

profit corporation with offices in Huntington Park and Los Angeles, California. I have read the 

foregoing petition and complaint and am familiar with its contents. The facts alleged in it are true 

to my personal knowledge and belief.  

I declare under penalty of perjury under the laws of the State of California that the above 

is true and correct and that this verification is executed on this 12th day of May 2022 in Rancho 

Cucamonga, California.  

_______________________ 
Darryl Molina Sarmiento 
Executive Director 
Communities for a Better Environment 
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VERIFICATION 

I, Whitney Amaya, hereby declare: 

I am the Zero Waste Community Organizer for Petitioner, East Yard Communities for 

Environmental Justice, a non-profit corporation with offices in Commerce, California. I have 

read the foregoing petition and complaint and am familiar with its contents. The facts alleged in 

it are true to my personal knowledge and belief.  

I declare under penalty of perjury under the laws of the State of California that the above 

is true and correct and that this verification is executed on this 13th day of May 2022 in 

Bellflower, California.  

    _______________________ 
Whitney Amaya 
Zero Waste Community Organizer 
East Yard Communities for Environmental Justice 
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VERIFICATION 

I, Peter Galvin, hereby declare: 

I am the Director of Programs for Petitioner Center for Biological Diversity, a non-profit 

corporation with offices in Los Angeles, California. I have read the foregoing petition and 

complaint and am familiar with its contents. The facts alleged in it are true to my personal 

knowledge and belief.  

I declare under penalty of perjury under the laws of the State of California that the above 

is true and correct and that this verification is executed on this 12th day of May 2022 in Petaluma, 

California.  

_______________________ 
Peter Galvin 
Director of Programs 
Center for Biological Diversity 



EXHIBIT A 
Notice to Respondents of Intent to File CEQA 

Action and Proof of Service 



COMMUNITY PARTNERSHIPS PROGRAM     707 WILSHIRE BOULEVARD, SUITE 4300    LOS ANGELES, CA 90017  

T: 415.217. 2000  F: 213.403.4822  SEMILE@EARTHJUSTICE.ORG    WWW.EARTHJUSTICE.ORG  

May 13, 2022 

VIA CERTIFIED MAIL & E-MAIL 

Heidi Luce, City Clerk 
City of Paramount 
16400 Colorado Avenue 
Paramount, CA 90723 
hluce@paramountcity.com 

RE: Notice of Intent to File California Environmental Quality Act Petition 
Challenging the Certification of the Final Subsequent Environmental 
Impact Report for the AltAir Renewable Fuels Conversion Project (State 
Clearinghouse No. 2020069013)  

Dear City Clerk Heidi Luce: 

PLEASE TAKE NOTICE that as required under California Public Resources Code 
section 21167.5, Communities for a Better Environment, East Yard Communities for 
Environmental Justice, and Center for Biological Diversity (“Petitioners”) hereby 
provide notice of their intent to file a verified petition for writ of mandate under the 
California Environmental Quality Act (“CEQA”) against the City of Paramount and 
Paramount City Council (“Respondents”), and AltAir Paramount, LLC (“Real Party 
in Interest”) in Los Angeles County Superior Court. (See Pub. Res. Code § 21000, et 
seq.) 

Petitioners seek to challenge Respondents’ approval and certification of the Final 
Subsequent Environmental Impact Report (“SEIR”) for the AltAir Renewable Fuels 
Conversion Project (“Project”) on April 11, 2022. Petitioners will file this CEQA 
challenge based on the SEIR’s failure to adequately disclose, analyze, and mitigate 
the Project’s significant environmental impacts.  

Among other relief, Petitioners will request that the court issue a writ of mandate 
ordering the City of Paramount to vacate the SEIR certification and recirculate an 
SEIR that conforms to CEQA requirements. Additionally, Petitioners will seek 
attorneys’ fees and costs. (See Cal. Civ. Proc. § 1021.5.)  



2 

Based on the reasons outlined above, Respondents should immediately vacate the 
certification of the SEIR and engage in an appropriate CEQA review process that 
results in an adequate SEIR.  

Respectfully, 

Shana Emile, Associate Attorney  
Oscar Espino-Padron, Senior Attorney 

EARTHJUSTICE 

cc: John Carver, Planning Director 
City of Paramount 
16400 Colorado Avenue 
Paramount, CA 90723 
JCarver@paramountcity.com 

John E. Cavanaugh, Paramount City Attorney 
The Cavanaugh Law Group, APLC 
PO Box 823 
Chino Hills, CA 91709-0028 
jcavanaugh@cavanaughlaw.net 



DECLARATION OF PROOF OF SERVICE 

I, Lupe Ruelas, declare: 

I am a resident of the State of California, and I am over the age of 18 years and not a party to the 
within entitled action. My business address is 707 Wilshire Boulevard, Suite 4300, Los Angeles, 
CA 90017. 

I hereby certify that on May 13, 2022, I served the following document(s): 

NOTICE OF INTENT TO FILE CEQA PETITION CHALLENGING THE 
CERTIFICATION OF THE FINAL SEIR FOR THE ALTAIR RENEWABLE FUELS 
CONVERSION PROJECT (STATE CLEARINGHOUSE NO. 2020069013) 

(X) VIA CERTIFIED MAIL, RETURN RECEIPT REQUESTED by enclosing the
document(s) in a sealed envelope or package addressed to the person(s) set forth below and
depositing the sealed envelope with the United States Postal Service, with the postage fully
prepaid, following this organization’s ordinary practices with which I am readily familiar.

(X) VIA E-MAIL by causing the document(s) to be sent to the person(s) at the e-mail address(es)
listed below.

Heidi Luce, City Clerk 
City of Paramount 
16400 Colorado Avenue 
Paramount, CA 90723 
hluce@paramountcity.com 

John Carver, Planning Director 
City of Paramount 
16400 Colorado Avenue 
Paramount, CA 90723 
JCarver@paramountcity.com 

John E. Cavanaugh, Paramount City 
Attorney 
The Cavanaugh Law Group, APLC 
PO Box 823 
Chino Hills, CA 91709-0028 
jcavanaugh@cavanaughlaw.net 

I declare under penalty of perjury under the laws of the State of California that the 
foregoing is true and correct. Executed on May 13, 2022, in Los Angeles, California. 

_______________________ 
Lupe Ruelas 



PROOF OF SERVICE 

DECLARATION OF PROOF OF SERVICE 

I, Lupe Ruelas, declare: 

I am a resident of the State of California, and I am over the age of 18 years and not a party to 

the within entitled action. My business address is 707 Wilshire Boulevard, Suite 4300, Los 

Angeles, CA 90017. 

I hereby certify that on May 16, 2022, I served the following document(s): 

(1) NOTICE TO ATTORNEY GENERAL OF THE STATE OF CALIFORNIA OF

VERIFIED CEQA PETITION FOR WRIT OF MANDATE; and

(2) PETITIONERS’ VERIFIED PETITION FOR WRIT OF MANDATE

(X) VIA FIRST-CLASS MAIL by enclosing the document(s) in a sealed envelope or package

addressed to the person(s) set forth below and depositing the sealed envelope with the United

States Postal Service, with the postage fully prepaid, following this organization’s ordinary

practices with which I am readily familiar.

(X) VIA E-MAIL by causing the document(s) to be sent to the person(s) at the e-mail

address(es) listed below.

CEQA Coordinator 
Office of the Attorney General 
Environment Section 
1300 "I" Street 
Sacramento, CA 95814-2919 
Email: CEQA@doj.ca.gov 

I declare under penalty of perjury under the laws of the State of California that the 

foregoing is true and correct. Executed on May 16, 2022, in Los Angeles, California. 

_______________________ 
Lupe Ruelas 



 

ATTACHMENT 74 
Verified Petition for Writ of Mandate at 13, Communities for a Better Environment v. County of 
Contra Costa, Contra Costa County Superior Court, Case No. N22-1091 (2023).  
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ELLISON FOLK (State Bar No. 149232) 
JOSEPH D. PETTA (State Bar No. 286665) 
SHUTE, MIHALY & WEINBERGER LLP 
396 Hayes Street 
San Francisco, California 94102 
Telephone: (415) 552-7272 
Facsimile: (415) 552-5816 
Folk@smwlaw.com 
Petta@smwlaw.com 

DEBORAH A. SIVAS (State Bar No. 135446) 
STEPHANIE L. SAFDI (State Bar No. 310517)

ENVIRONMENTAL LAW CLINIC 
Stanford Law School 
559 Nathan Abbott Way 
Stanford, California 94305 
Telephone: (650) 723-0325 
Facsimile: (650) 723-4426 
dsivas@stanford.edu 
ssafdi@stanford.edu 

Attorneys for Petitioners 
COMMUNITIES FOR A BETTER ENVIRONMENT 
and CENTER FOR BIOLOGICAL DIVERSITY 

SUPERIOR COURT OF THE STATE OF CALIFORNIA 
COUNTY OF CONTRA COSTA 

COMMUNITIES FOR A BETTER ENVIRONMENT 
and CENTER FOR BIOLOGICAL DIVERSITY, 

Petitioners, 

v. 

COUNTY OF CONTRA COSTA;  BOARD OF 
SUPERVISORS OF CONTRA COSTA COUNTY; 
CONTRA COSTA COUNTY DEPARTMENT OF 
CONSERVATION AND DEVELOPMENT; and 
DOES 1-20, inclusive, 

Respondents. 

Case No.  

(California Environmental Quality Act) 

VERIFIED PETITION FOR WRIT OF 
MANDATE 

[Code Civ. Proc., §§ 1085, 1094.5; 
California Environmental Quality Act, 
Pub. Resources Code, §§ 21000 et seq.] 

MARATHON PETROLEUM CORPORATION, an 
Ohio corporation; and TESORO REFINING & 
MARKETING COMPANY LLC, a California limited 
liability company, and DOES 21-40, inclusive, 

Real Parties in Interest. 

MATTHEW J. SANDERS (State Bar No. 222757)

matthewjsanders@stanford.edu

(additional counsel listed on next page)
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SHANA LAZEROW (State Bar No. 195491) 
CONSTANCE CHO (State Bar No. 343672) 
COMMUNITIES FOR A BETTER ENVIRONMENT 
6325 Pacific Boulevard, Suite 300 
Huntington Park, California 90255 
Telephone: (323) 826-9771 
Facsimile: (323) 588-7079 
slazerow@cbecal.org 
ccho@cbecal.org 
 
Attorneys for Petitioner 
COMMUNITIES  
FOR A BETTER ENVIRONMENT 
 
VICTORIA BOGDAN TEJEDA (State Bar No. 317132) 
HOLLIN KRETZMANN (State Bar No. 290054) 
CENTER FOR BIOLOGICAL DIVERSITY  
1212 Broadway, Suite 800  
Oakland, California 94612 
Telephone: (310) 365-9281 
Facsimile: (510) 844-7150 
vbogdantejeda@biologicaldiversity.org 
hkretzmann@biologicaldiversity.org 
 
Attorneys for Petitioner 
CENTER FOR  
BIOLOGICAL DIVERSITY 
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Petitioners Communities for a Better Environment and Center for Biological Diversity 

(collectively, Petitioners) bring this action on their own behalf, on behalf of their members, on behalf of 

the general public, and in the public interest and allege as follows:  

I.  Introduction 

1. Despite its small size of 13.63 square miles, the City of Martinez (the City or Martinez) is 

home to communities that are some of the most overburdened by pollution in the state. These 

communities—recognized by CalEPA as “disadvantaged” because of their high exposure to air, water, 

and soil contamination—suffer from high asthma and low birth weights, as well as high amounts of 

other respiratory and other ailments linked to pollution. Now, residents are facing further exposure to 

industrial pollution proposed under the guise of an environmentally beneficial project.  

2. Martinez residents were able to breathe a sigh of relief when the Marathon Refinery, 

which operated in the City for over 100 years, finally idled its operations in 2020. The Refinery had 

processed millions of barrels per year of crude oil and amassed dozens of permit violations for incidents 

that compromised air quality and exposed residents to pollutants known to cause long-term health 

problems. 

3. That relief is threatened by the Marathon Refinery’s proposal to repurpose its shuttered 

facility into a refinery that would receive, process, and ship out plant- and animal-based fuels (known as 

biofuels), 24 hours a day, seven days a week. 

4. Despite proponents’ claims that biofuels are environmentally friendly, they are anything 

but. Biofuels require converting crops and animal products into fuels, which can contribute to climate 

change by causing land clearing and deforestation, thereby eliminating natural carbon stores and 

shrinking species habitat.  

5. Biofuel refineries increase demand for crops and drive up food prices, putting prices out 

of reach for the country and world’s most vulnerable people.  

6. For those living near biofuel refineries, significant impacts can include air, water, and soil 

pollution, nuisance odors, processing upsets and safety hazards, and harmful fuel spills. And because 

most biofuels are expected to come from the Midwest, communities along the supply route to places like 

Martinez are likely to experience pollution exposure from transportation modes like diesel trucks and 
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railcars. 

7. Marathon’s proposed Martinez Refinery Renewable Fuels Project (the Martinez Project, 

or the Project) would process 735 million gallons per year, measured as 17.5 million barrels per year (at 

48,000 barrels per day, or bpd), of bio-based feedstocks into diesel fuel, propane, naphtha, and other 

byproducts. Biofuels produced by the Martinez Project would then be distributed by truck throughout 

Central and Northern California and via ships to destinations outside the Bay Area. 

8. On February 17, 2021, the Contra Costa County Department of Conservation and 

Development (DCD) announced that, under the California Environmental Quality Act (CEQA), the 

County would prepare an Environmental Impact Report (EIR) to assess the Martinez Project. An EIR 

aims to ensure that decisionmakers and the public have complete information about a proposed project’s 

foreseeable environmental impacts and ways to mitigate or avoid the significant effects before its 

approval.  

9. On May 3, 2022, the Board of Supervisors of County of Contra Costa voted unanimously 

to approve and certify the problematic and unlawful Martinez Project EIR over the objections of 

Petitioners as well as residents and other groups. 

10. The County treated CEQA as a mere exercise in paperwork by approving the Project 

without the disclosure, analysis, and mitigation required under CEQA. The EIR disregards, 

underestimates, and ignores key project components, inputs, and impacts, thereby obscuring the 

environmental and health harms and preventing the development of effective mitigation measures. 

11. Specifically, the EIR uses a highly misleading baseline. Even though the Marathon 

Refinery has been shuttered since April 2020 and its owners indicated their intent not to resume 

operations processing fossil fuels, the County inappropriately selected a baseline time period when the 

Refinery was actively processing crude oil. This irrational choice masks the environmental harms of the 

proposed Project.  

12. The EIR also fails to disclose critical information about the Project, such as the types of 

feedstocks that may be used and in what amounts. Without disclosing where the feedstocks come from, 

what they are, and how much will be processed, the so-called “analysis” of environmental harms related 

to air emissions, climate change, species, and safety hazards is speculative guesswork.  
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13. The EIR uses an artificially narrow and misleading geographic range for its cumulative 

impacts analysis. This range shields from public view the combined impacts of this Project and the 

Phillips 66 biofuels refinery conversion in Rodeo, CA which is located only ten miles away and 

proceeding along the same timeline as the Martinez Project. It also obscures the upstream impacts from 

biofuel crop production.  

14. The EIR fails to adopt adequate and enforceable mitigation measures for odors and 

dismisses feasible alternatives that would reduce environmental impacts, including an alternative that 

reduces throughput.  

15. The EIR acknowledges that a marine or other waterway spill of biofuels would be 

significant and unavoidable, but the spill response protocols (in place to address spill of petroleum 

products) are not sufficient to account for the potential harms from a spill of biofuels. The EIR failed to 

support the assumption that petroleum and non-petroleum feedstocks react similarly in marine 

environments.   

16. The County either dismissed or ignored comments from the community and groups 

highlighting these—and many other—concerns. As a result of these deficiencies, the EIR fails to fully 

inform the public and decisionmakers of the Project’s significant health, safety, and environmental 

impacts, and fails to analyze and mitigate these impacts as CEQA requires. Because the County violated 

CEQA’s requirements, the residents of Martinez would be subjected to yet another giant industrial 

facility without due consideration for and minimization of the environmental and public health harms 

associated with it. Petitioners seek a writ of mandate from this Court to require the County to rectify the 

multiple and serious deficiencies in the EIR and provide the public with full and honest assessment of 

this Project’s adverse impacts.  

II.  Parties 

17. Petitioner COMMUNITIES FOR A BETTER ENVIRONMENT (CBE) is a membership-

based California non-profit environmental health and justice organization. CBE’s mission is to build 

people’s power in California’s communities of color and low-income communities to achieve 

environmental health and justice by preventing and reducing toxics and air and water pollution, and 

building healthy and sustainable communities. 
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18. Petitioner CENTER FOR BIOLOGICAL DIVERSITY (the Center) is a non-profit 

organization with offices in California and throughout the United States. The Center is actively involved 

in environmental protection issues throughout California and North America and has over 89,000 

members, including over 800 throughout Contra Costa County. The Center’s mission includes reducing 

greenhouse gas pollution to preserve a safe climate and protecting air quality and public health. 

19. By this action, Petitioners seek to protect the health and welfare interests of its members 

and the general public, and to enforce a public duty owed to them by the County of Contra Costa (the 

County). Petitioners’ members have an interest in their health and well-being, as well as an interest in 

the conservation, environmental, aesthetic, and economic interests of the County. Petitioners’ members 

who live, work, and recreate near the Marathon Refinery and in Contra Costa County have a right to, 

and a beneficial interest in, the County’s compliance with CEQA. These interests have been, and 

continue to be, threatened by the County’s decision to certify the EIR in violation of CEQA, and unless 

the relief requested in this case is granted, will continue to be adversely affected and irreparably injured 

by the failure of the County to comply with the law.  

20. Respondent COUNTY OF CONTRA COSTA, a political subdivision of the State of 

California, is the lead agency charged with principal responsibility for ensuring the Project’s compliance 

with CEQA under Public Resources Code section 21067. 

21. Respondent BOARD OF SUPERVISORS OF COUNTY OF CONTRA COSTA (the 

Board of Supervisors) is the elected legislative body for the County. The Board of Supervisors certified 

the final EIR and approved the Project on May 3, 2022.  

22. Respondent CONTRA COSTA COUNTY DEPARTMENT OF CONSERVATION AND 

DEVELOPMENT (DCD) is the County department responsible for processing the Project application 

and preparing the EIR for the Project. 

23. Real Party in Interest MARATHON PETROLEUM CORPORATION, the Project 

applicant, is an Ohio corporation and parent company of Real Party in Interest Tesoro Refining & 

Marketing Company LLC. 

24. Real Party in Interest TESORO REFINING & MARKETING COMPANY LLC, an 

indirect, wholly owned subsidiary of Marathon Petroleum Corporation based in San Antonio, Texas, is 
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the registered owner and operator of the Marathon Refinery, which is located at 150 Solano Way in 

Martinez, California, 94553.  

25. Petitioners do not know the true names and capacities, whether individual, corporate, 

associate, or otherwise, of respondents and real parties in interest Doe 1 through Doe 40, inclusive, and 

therefore sue said respondents and real parties in interest under fictitious names. Petitioners will amend 

this Petition to show their true names and capacities when the same have been ascertained. Each of the 

respondents is the agent and/or employee of Respondent County, and each performed acts on which this 

action is based within the course and scope of such Respondent’s agency and/or employment. Each of 

the real parties in interest is the agent and/or employee of each other real party in interest; and each 

performed acts on which this action is based within the course and scope of such real party in interest’s 

agency and/or employment. 

III.  Jurisdiction And Venue 

26. This Court has jurisdiction to issue a writ of mandate to set aside the County’s decision 

under Code of Civil Procedure section 1094.5, or, in the alternative, section 1085. Judicial review is 

governed under Public Resources Code section 21168.5, or, in the alternative, section 21168. 

27. Venue is proper in this Court under Code of Civil Procedure section 395 because the 

County, its Board of Supervisors, the DCD, and the proposed Project are currently located, or will be 

located, in Contra Costa County. Venue is also proper in this Court under Code of Civil Procedure 

sections 393 and 394.  

28. This action was timely filed within 30 days of the Contra Costa County Clerk posting on 

its website the Notice of Determination to approve the Project and certify the EIR, in accordance with 

Public Resources Code section 21167, subdivision (c) and California Code of Regulations, title 14, 

section 15112, subdivision (c)(1).1 

29. Petitioners have provided written notice of their intent to file this petition to the County 

and Board of Supervisors and provide the notice and proof of service as Exhibit A as required by Public 

Resources Code section 21167.5. 

 
1 CEQA Guidelines are codified in title 14, section 15000 et seq. of the California Code of Regulations; 
all references to “CEQA Guidelines” refer to these sections in title 14. 
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30. Petitioners have served the Attorney General with a copy of the Petition and Complaint 

along with a notice of filing, in compliance with Public Resources Code section 21167.7 and Code of 

Civil Procedure section 388, and provide the notice and proof of service as Exhibit B. 

31. Petitioners have performed any and all conditions precedent to filing this instant action 

and have exhausted any and all available administrative remedies to the extent required by law. 

32. Petitioners do not have a plain, speedy, or adequate remedy at law because Petitioners 

and their members will be irreparably harmed by the ensuing environmental damage caused by 

implementation of the Martinez Project and the County’s violations of CEQA. 

IV.  CEQA Legal Background 

33. The California Environmental Quality Act is a comprehensive statute designed to provide 

for long-term protection of the environment. Cal. Pub. Res. Code §§ 21000–21189. CEQA review 

informs decisionmakers and the public about the potential significant environmental effects of a project. 

CEQA Guidelines, § 15002(a)(1). Such disclosure ensures that “long term protection of the environment 

. . . shall be the guiding criterion in public decisions.” Cal. Pub. Res. Code § 21001(d). The EIR is the 

“heart” of this requirement. See No Oil, Inc. v. City of Los Angeles, 13 Cal. 3d 68, 84 (1974). The EIR 

has been described as “an environmental ‘alarm bell’ whose purpose it is to alert the public and its 

responsible officials to environmental changes before they have reached ecological points of no return.” 

County of Inyo v. Yorty, 32 Cal. App. 3d 795, 810 (1973). 

34. An EIR must identify and describe “[d]irect and indirect significant effects of the project 

on the environment.” CEQA Guidelines, § 15126.2(a). An EIR must also identify and analyze 

cumulative effects when the “incremental effects of an individual project are significant when viewed in 

connection with the effects of past projects, the effects of other current projects, and the effects of 

probable future projects.” CEQA Guidelines, § 15065(a)(3); id. § 15130(a).  

35. CEQA requires public agencies to avoid or reduce environmental damage whenever 

feasible by considering changes in projects through project alternatives or enforceable mitigation 

measures. See CEQA Guidelines, §§ 15002(a)(2)–(3), 15126.4(a)(1)–(2); see also Citizens of Goleta 

Valley v. Bd. of Supervisors, 52 Cal. 3d 553, 564 (1990). To measure the environmental damages of a 

project and provide adequate mitigation, CEQA and its implementing guidelines require that an EIR 
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“include a description of the physical environmental conditions in the vicinity of the project” that 

generally reflect conditions “as they exist at the time the notice of preparation is published.” CEQA 

Guidelines, § 15125(a), (a)(1). This baseline is a key component in identifying and quantifying a 

project’s environmental effects and the starting point from which a lead agency measures whether an 

impact may be environmentally significant. Id. Without an adequate baseline description, “analysis of 

impacts, mitigation measures and project alternatives becomes impossible.” Save our Peninsula Comm. 

v. Monterey Cnty. Bd. of Supervisors, 87 Cal. App. 4th 99, 124 (2001) [quoting County of Amador v. El 

Dorado Cnty. Water Agency, 76 Cal. App. 4th 931, 953 (1999)].  

36. When the lead agency approves a project which will result in significant and unavoidable 

effects, the agency must provide reasons, supported by substantial evidence, to support its approval. 

CEQA Guidelines, § 15093(b).  

37. After releasing a draft EIR for public comment, the lead agency must evaluate comments 

received and offer a good faith, reasoned analysis in response. CEQA Guidelines, § 15088(a), (c). Major 

environmental issues raised when the lead agency’s position differs with recommendations and 

objections raised in the comments must be addressed in detail. Id. § 15088(c). 

V.  Statement of Facts  

A. Community and Environmental Setting  

38. Contra Costa County has just over 1.1 million residents, making it the tenth most 

populous county in the state.  The city of Martinez is 12.13 square miles and home to around 40,000 

residents.2  

39. Contra Costa County is within the San Francisco Bay Area Air Basin, which is not in 

compliance with state air pollution standards for 24-hour PM10, annual PM10, and annual PM2.5. 

Particulate matter, or PM, pollution is linked to serious health problems such as premature death in 

 
2 Quick Facts: Martinez, California, U.S. Census Bureau, 
https://www.census.gov/quickfacts/fact/table/martinezcitycalifornia,CA/PST045221 (last visited June 2, 
2022).  



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

 

 10
VERIFIED PETITION FOR WRIT OF MANDATE
Case No. 
 

people with heart or lung disease, aggravated asthma, and other respiratory ailments.3 

40. CalEnviroScreen is a mapping tool developed by California’s Office of Environmental 

Health Hazard Assessment that assesses communities at the census tract level to identify those most 

burdened by particular kinds of pollution from multiple sources and those most vulnerable to its effects, 

based on socioeconomic factors and underlying health status.4 Based on these factors, census tracts are 

assigned a percentile score from 1 to 100.5 The higher the census tract’s percentile score, the greater the 

pollution burdens and population vulnerabilities of residents in that tract as compared to other residents 

in the state.6 

41. According to CalEnviroScreen, residents in the census tracts nearest the Marathon 

Refinery experience a pollution burden worse than 82-91 percent of census tracts in the state.7 

Communities in these nearby census tracts experience an increased risk of asthma and cardiovascular 

disease, and newborns in these areas have an increased risk of having low birthweight.8 For these 

reasons, in 2022, CalEPA designated Martinez and the communities to the east of the refinery as 

disadvantaged under Senate Bill 535.9 

B. Biofuel Trends in the United States and California  

42. The United States is among the largest biofuel producers in the world and is expected to 

 
3 Health and Environmental Effects of Particulate Matter (PM), U.S. Env’t Prot. Agency, 
https://www.epa.gov/pm-pollution/health-and-environmental-effects-particulate-matter-pm (last visited 
June 1, 2022). 
4 See About CalEnviroScreen, Cal. Off. of Env’t Health Hazard Assessment,  
https://oehha.ca.gov/calenviroscreen/about-calenviroscreen (last visited June 2, 2022). 
5 Id.  
6 Id.  
7 Cal. Off. of Env’t Health Hazard Assessment, CalEnviroScreen 4.0, 
https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/home/?org=OEH
HA (last visited June 1, 2022) (search for census tracts 6013320001, 6013320004, and 6013315000 to 
view Pollution Burden Percentile).  
8 Id.  
9 SB 535 Disadvantaged Communities, Cal. Off. of Env’t Health Hazard Assessment, 
https://oehha.ca.gov/calenviroscreen/sb535 (last visited June 1, 2022) (see “List of Disadvantaged 
Communities (2022) Spreadsheet” at bottom of website).  
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significantly increase production capacity over the next few years.10  

43. In California alone, there are several proposed projects to convert petroleum refineries to 

process biofuel feedstocks. Only ten miles away from the Martinez Project, a similar project approved 

by the County at the Phillips 66 Refinery in Rodeo would produce over 24.4 million barrels per year (at 

67,000 bpd) of biofuels, which would make it the largest biofuel refinery in the world.11 In the Central 

Valley, Bakersfield Renewable Fuels is converting the closed Alon Bakersfield Refinery into a 15,000 

bpd biorefinery.12 In Southern California, the Chevron Refinery in El Segundo plans to co-process up to 

10,000 bpd of non-crude oil feedstock, and the AltAir Refinery in the City of Paramount is proposing to 

process 25,000 bpd of animal fat and vegetable oil feedstock.13  

44. Biofuels are fuels generated from plant oil or animal fat feedstock, which are part of the 

food system. There are several categories of biofuel end products, including biodiesel and renewable 

diesel.14 Biodiesel refers to petroleum diesel blended with animal fats, vegetable oils, and/or cooking 

greases.15 Renewable diesel refers to biofuels that are not blended with petroleum.16  

45. Refining biofuel feedstocks can be more carbon intense than crude oil refining. This is 

largely because many feedstocks have more oxygen than crude oil, which then requires more hydrogen 

 
10 Sean Hill et al., U.S. Renewable Diesel Capacity Could Increase Due to Announced and Developing 
Projects, U.S. Energy Info. Admin., (July 29, 2021), https://www.eia.gov/todayinenergy
/detail.php?id=48916.  
11 See Contra Costa Cnty. Dep’t of Conservation and Dev., Cnty. Plan. Comm’n, Staff Report: Phillips 
66 Rodeo Renewed Project (Mar. 30, 2022) at 7, 
https://www.contracosta.ca.gov/DocumentCenter/View/74662/CDLP20-02040-cpc-web-version-rev; 
see also Bloomberg, Phillips 66 is Turning a California Oil Refinery Into a Biofuel Plant, L.A. Times, 
Aug. 12, 2020, https://www.latimes.com/business/story/2020-08-12/phillips-66-oil-refinery-biofuel-
plant. 
12 GCEH’s Retooled Biorefinery is on Schedule to be Operational in Q1 2022, Global Clean Energy 
Holdings, https://www.gceholdings.com/production (last visited June 1, 2022). 
13 Janet McGurty, Chevron Expands Renewable Fuels Output with More Lower Carbon Business 
Spending, S&P Global Platts (Sept. 14, 2021), https://www.spglobal.com/commodityinsights/en/market-
insights/latest-news/agriculture/091421-chevron-expands-renewable-fuels-output-with-more-lower-
carbon-business-spending; AltAir Renewable Fuels Conversion Project, Draft Supplemental EIR at ES-
4. 
14 Biofuels Explained, U.S. Energy Info. Admin., https://www.eia.gov/energyexplained/biofuels/ (last 
updated Mar. 29, 2022).  
15 Biofuels Explained: Biodiesel, renewable diesel, and other biofuels, U.S. Energy Info. Admin., 
https://www.eia.gov/energyexplained/biofuels/biodiesel.php (last updated Feb. 10, 2022).  
16 Id.  
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production to remove the oxygen. Feedstock choice can drive up the magnitude of carbon emissions. For 

example, processing soybean oil into fuel emits more carbon than processing animal fat. 

46. Biofuels require massive amounts of crops, which in turn require significant land 

dedicated to agriculture, fertilizer, pesticides, and other energy intensive resources. There is broad 

census in scientific literature that increased demand for food crop biofuel feedstocks drives climate 

environmental harms and climate change.17 

47. Biofuel refineries draw from the same feedstock pool; therefore, each refinery competes 

in the same markets for limited quantities of feedstock.18 According to some estimates, by 2024, there 

will be a deficit of 13 billion pounds of as more processing capacity comes online.19  

48. Increased demand for purpose-grown biofuel crops raises food prices and generates food 

insecurity in the United States and around the world.20 The pressure on the supply of crops like corn and 

soy for biofuels translates into less of those crops available for food, translating into inflation and higher 

prices. Lower-income people are disproportionately vulnerable to these forces because they spend a 

large share of their incomes on food.21  

C. Marathon Refinery Background 

49. The idled Marathon Refinery is located on a 2,000-acre parcel at 150 Solano Avenue, of 

which 1,300 acres are developed for oil and gas operations and the remaining acreage is undeveloped 

marshlands and grasslands.22 The property’s southern boundary adjoins the city of Concord, and the 

 
17 See Zhou, Y. et al., Potential biomass-based diesel production in the United States by 2032, Int’l 
Council on Clean Transp. (Feb. 2020), 
https://theicct.org/sites/default/files/publications/Potential_Biomass-Based_Diesel_US_02282020.pdf. 
18 See, e.g., Stephanie Kelly, U.S. Renewable Fuels Market Could Face Feedstock Deficit, Reuters, Apr. 
9, 2021, https://www.reuters.com/business/energy/us-renewable-fuels-market-could-face-feedstock-
deficit-2021-04-09/. 
19 Id.  
20 David Tenenbaum, Food vs. Fuel: Diversion of Crops Could Cause More Hunger, 116 Env’t Health 
Perspect A254 (2008), https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2430252/. 
21 Int’l Food and Pol’y Rsch. Inst., Biofuels and Food Security (2008), 
https://www.ifpri.org/publication/biofuels-and-food-security.  
22 See Contra Costa County, Martinez Refinery Renewable Fuels Draft EIR at 2-2, 
https://www.contracosta.ca.gov/DocumentCenter/View/72957/Martinez-Refinery-Renewable-Fuels-
DEIR-Vol-1-Complete-DEIR (Martinez Project DEIR). 
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western boundary is 0.25 miles from the municipal limits of the city of Martinez. East of the property 

are marshlands, including the 761-acre Point Edith Wildlife Preserve, an area accessible to the public for 

wildlife viewing and hunting. 

50. Refining activities first began at the Martinez site in 1913. Between 2015 and 2020, the 

Refinery processed an average of 121,000 bpd of crude oil and was the second-largest refinery in 

Northern California. 

51. In April 2020, the Marathon Refinery suspended operations and has been idle ever since. 

Available evidence strongly indicates that the Marathon Petroleum Corporation closed the refinery to 

consolidate its refining assets in Southern California and Washington State.23  

D. The Proposed Refinery Conversion Project and Its Environmental Impacts 

52. On November 1, 2020, Marathon, and/or its subsidiary Tesoro, applied for a land use 

permit to convert the Marathon Refinery into a facility that processes food system feedstocks into 

biofuels.24 

53. The proposed Project would overhaul the Refinery so it can refine biofuel feedstocks 

rather than crude oil. Some existing equipment would be altered or replaced, and additional new 

equipment, such as tanks, would be added. Upon completion, the Project would produce 48,000 bpd of 

biofuel-based end products.  

54. The Project would continue to use pipelines to distribute petroleum products and  rely on 

trucks, rail, and marine vessels to transport biofuel feedstocks and end products. As a result, the EIR 

estimates that rail trips will increase over the crude oil operations to approximately 22,191 railcars per 

year, or 63 per day, the majority of which are expected to come from the Midwest. The EIR estimates 

that the Project would utilize over 65,700 truck trips per year, or 180 trucks per day, to transport finished 

fuels to their distribution locations. 

55. The majority of biofuel feedstocks are expected to arrive to the Project by marine vessels, 

 
23 See, e.g., Marathon Petroleum Corp., 2019 Annual Report 1 (2020), 
https://www.annualreports.com/HostedData/AnnualReportArchive/m/NYSE_MPC_2019.pdf.   
24 Martinez Refinery Renewable Fuels Project, Contra Costa Conservation and Dev., 
https://www.contracosta.ca.gov/7961/Martinez-Refinery-Renewable-Fuels-Projec (last visited June 2, 
2022).  
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resulting in a higher number of vessels using the Project’s marine terminals than during crude oil 

refining. Marine traffic to the Avon Marine Oil Terminal (MOT) will increase nearly twofold to 

approximately 364 annual visits, and the facility’s Amorco MOT will receive 40 vessel calls per year. 

Marine vessels would also be used to distribute finished products beyond the Bay Area. To 

accommodate the increased and different types of marine vessels, the Project would require 

modifications of the Amorco and Avon MOTs.  

56. Equipment that cannot be repurposed from the facility’s crude oil operations will be 

decommissioned (demolished) and disposed of. Examples of equipment that will be demolished include 

a gas plant, boilers, and a chemical recovery plant. 

57. In addition to equipment changes at the Project site, the Marathon Refinery conversion 

would require equipment modifications at off-site locations in the Bay Area and San Joaquin Valley 

used for feedstock storage. These changes include natural gas-fired heaters to maintain the temperature 

of feedstocks, piping components, storage tanks, and unloading/loading racks. 

58. The Project would require a massive amount of food system crops as feedstock to refine 

into biofuels. The Project has not disclosed the volumes or sources of feedstock it expects to refine. 

Marathon acknowledges it could process corn oil, soybean oil, and tallow, a greasy, lard substance 

derived from animal rendering. Other biological fuel sources such as plant and animal by-products may 

also be used. 

59. The Project does not disclose the expected geographic origins of its feedstocks, but 

existing biofuel refineries primarily obtain their feedstock from agricultural lands in the Midwest. 

60. The Project will generate GHGs from construction, biofuel processing, transportation of 

feedstocks and finished products, and employee vehicle trips. Combined with other development in the 

region, GHG emissions from the Martinez Project would be cumulatively considerable. Further, the 

amount of biofuels the Project (particularly when combined with other biofuel projects planned in 

California) would lead to an oversupply of renewable diesel that could cause a net increase in GHG 

emissions because of the resulting need to export excess fuels, a result known as “emission shifting.”   

61. Though not analyzed in the EIR, food system feedstocks demanded by the Project would 

lead to land use conversion (meaning, grasslands and wetlands are destroyed to grow fuel crops), 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

 

 15
VERIFIED PETITION FOR WRIT OF MANDATE
Case No. 
 

deforestation, or both. These landscape changes not only result in direct GHG emissions, but the 

reduction in natural carbon “sinks” like wetlands translates into less natural capacity to store 

atmospheric GHG. Converting land to grow more biofuel crops and destroying forests also leads to 

human health harms, habitat loss for plant and animal species, and often irreparable injury to Indigenous 

populations.  

62. Project operations would result in significant and unavoidable impacts on cumulative 

PM2.5 pollution. In addition to the continuing operational impacts, construction of new equipment and 

changes to existing equipment at both the Marathon Refinery site and MOTs required by the Project 

would generate emissions of PM2.5 and other criteria pollutants. 

63. In addition to air quality harms, the Martinez Project will have significant and 

unavoidable impacts on water quality as a result of feedstock or refined products spills.  In particular, 

the DEIR acknowledges that even with implementation of best practices and spill prevention plans, a 

large spill could still occur, resulting in devastating impacts to water quality and biological resources in 

San Francisco Bay and beyond. 

64. The Proposed Project will also have potentially significant objectionable odors from 

project operations. Different types of feedstocks, such as rendered animal fats, could lead to different 

odor problems.  

65. Increases in marine vessel traffic because of the Project will, in turn, increase the risk of 

introduction of non-native invasive species, vessel strikes of marine mammals, and biofuel spills, which 

can harm or kill aquatic plants and animals. 

66. Project construction and operations could impact valuable remaining habitat for local 

endangered and other imperiled species, including the salt marsh harvest mouse, delta smelt, and 

California ridgeway rail. 

E. Environmental Review and the Proposed Martinez Project Approval Process  

67. The County of Contra Costa, as the public agency with principal responsibility for 

approving the Project, is the lead agency for the Project under CEQA.  

68. On February 17, 2021, the DCD published a notice of preparation and notice of scoping 
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meeting for a draft EIR for the proposed project.25 

69. On October 14, 2021, the DCD released a draft EIR for public review.26 The public 

comment period on the draft EIR ran through December 17, 2021.27 

70. Petitioners submitted comments highlighting numerous flaws in the draft EIR, including 

its project description, selected baseline, consideration of alternatives, cumulative impacts analysis, and 

adequacy of mitigation measures, among other deficiencies. In total, the County received 251 comment 

letters in response to the DEIR.28 

71. In March 2022, just three months after public comment period closed, the DCD released 

the final EIR. The DCD at this time was also reviewing comments on another EIR for a biofuel refinery 

conversion, the Phillips 66 Rodeo Renewed Project, which generated 86 comment letters and over 1,600 

form letters.29 

72. Petitioners submitted comments on the final EIR.  

73. The County’s Planning Commission (the Commission) voted on March 23, 2022, to 

recommend that the Board of Supervisors approve the Martinez Project.30  

74. On March 24, 2022, Petitioners and other organizations appealed to the County Board of 

Supervisors, asserting that the Commission’s decision to certify the EIR violated the requirements of 

CEQA and was not supported by the evidence presented. The appealing groups requested that the Board 

of Supervisors grant the appeal, reject certification of the final EIR, and direct the DCD and Planning 
 

25 Contra Costa Cnty. Dep’t of Conservation and Dev., Notice of Preparation: Martinez Refinery 
Renewable Fuels (County File# CDLP20-02046) (Feb. 17, 2021), 
https://www.contracosta.ca.gov/DocumentCenter/View/69778/CDLP20-02046_NOP_02172020---
signed.  
26 Contra Costa Cnty. Dep’t of Conservation and Dev., Notice of Availability Of a Draft Environmental 
Impact Report (County File# CDLP20-02046) (Oct. 14, 2021),  
https://www.contracosta.ca.gov/DocumentCenter/View/72876/NOA_LP20-2046-10142021-JL.  
27 Id.  
28 Contra Costa Cnty. Plan. Comm’n, Staff Report: Martinez Refinery Renewable Fuels Project at 3 
(Mar. 23, 2022), https://www.contracosta.ca.gov/DocumentCenter/View/74587/CDLP20-
02046_SR_CPC_03232022-Final---Web-Version. 
29 Contra Costa Cnty. Plan. Comm’n, Staff Report: Phillips 66 Rodeo Renewed Project at 4 (Mar. 30, 
2022), https://www.contracosta.ca.gov/DocumentCenter/View/74662/CDLP20-02040-cpc-web-version-
rev. 
30 See Contra Costa Cnty. Plan. Comm’n, Meeting Minutes (Mar. 23, 2022), 
https://www.contracosta.ca.gov/AgendaCenter/ViewFile/Minutes/_03232022-4186.  
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Commission to develop a revised draft EIR for public comment. 

75. On May 3, 2022, the County Board of Supervisors held a public hearing to consider the 

environmental review and approvals for the Project.31 During the public hearing, community members 

and concerned Bay Area residents spoke in opposition to the Martinez Project, raising concerns about 

the increased pollution, climate impacts, lack of specific information on biofuel feedstocks, likelihood of 

nuisance odors, and more. 

76. Despite the concerns raised about the sufficiency of the EIR as an informational 

document and significant impacts that would be caused by the Project, the Board of Supervisors voted 

unanimously to certify the EIR and approve the Project.  

77. On May 9, 2022, the Contra Costa County Clerk posted the Notice of Determination 

providing notice of the County’s final decision triggering the 30-day statutory deadline under CEQA to 

challenge the certification of the final EIR. CEQA Guidelines, § 15112(c)(1).  

FIRST CAUSE OF ACTION 

(Violations of CEQA – Public Resources Section 21000, et seq.) 

78. Petitioners incorporate herein by reference the allegations contained in the foregoing 

paragraphs. 

79. The County violated CEQA by certifying a legally deficient EIR and by approving the 

Project without adequate environmental review. The County’s CEQA violations include the following: 

a. The County failed to require that the EIR base its environmental review and analyses on 

an accurate, stable, complete, and finite description of the Project that fully discloses and 

fairly evaluates the Project’s nature and objectives. The description of the Project failed 

to provide decisionmakers and the public with enough information to understand its 

environmental impacts, appropriate mitigation, and potential alternatives. For instance, 

the project description is inaccurate and incomplete in the following ways:  

i. The EIR fails to analyze impacts from the biofuel refining technology that the 

 
31 See Contra Costa Cnty. Bd. of Supervisors, Special Meeting Agenda (May 3, 2022), 
http://64.166.146.245/agenda_publish.cfm?id=&mt=ALL&get_month=4&get_year=2022&dsp=ag&seq
=2028.  
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Project would use, even though this technology—known as the Hydrotreating 

Esters and Fatty Acids (HEFA)—has specific types of impacts, capabilities, and 

limitations that distinguish it from other biofuel technologies. It is only in the 

Responses to Comments that the final EIR even identifies the proposed HEFA 

technology by name, and this response still does not describe essential aspects of 

the technology deployment as the basis for the Project.   

ii. The EIR’s description of the Project’s biofuel feedstocks—a core Project 

component—is both speculative and incomplete. The EIR merely lists potential 

types of feedstocks that the Project may process, then opens the door for the 

Project to use different feedstocks in the future based on whether technology 

changes. With respect to all of these potential feedstocks, the EIR fails to analyze 

availability, constraints, and reasonably foreseeable estimates of feedstocks or the 

proportions in which they may be processed by Project. The EIR fails to even 

evaluate a “reasonable worst case scenario” for feedstock consumption and 

impacts. Vague allusions to different feedstocks and potential changes over time 

do nothing to inform the public or decisionmakers about the type or magnitude of 

the Project’s potential environmental impacts, as different impacts—such as air 

pollution, climate impacts, species impacts, objectionable odor impacts, and 

more—flow from the choice of feedstock. The mere existence of uncertainty 

around feedstock use does not justify the EIR’s wholesale failure to address 

feedstock-specific impacts or any feedstock-varying scenarios. Further, the EIR’s 

failure to specify feedstocks with certainty makes the Project description vague 

and unstable and prevents meaningful assessment and mitigation of its likely 

impacts. 

iii. While the EIR describes maximum Project throughput volumes of 48,000 bpd per 

day of feedstocks, this measure is only an estimate: nothing constrains the Project 

from significantly exceeding these throughput volumes. As many Project 

environmental impacts are a function of throughput volumes, the lack of a cap on 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

 

 19
VERIFIED PETITION FOR WRIT OF MANDATE
Case No. 
 

or stable and reliable description of maximum throughput volumes undermines a 

meaningful assessment of Project impacts. 

b. The County failed to measure the impacts of the Project using an accurate or realistic 

baseline that reflects existing physical environmental conditions at the time the County 

published the notice of preparation on February 17, 2021.32 The EIR uses the years 2015-

2020 as its baseline, meaning that the baseline reflects the period when the Marathon 

Refinery was processing crude oil. The baseline at the time of the notice of preparation, 

however, was no crude processing (or any activity), as the Marathon Refinery ceased 

operations in April 2020. Since ending operations, Marathon has not publicly indicated 

any intent to continue crude oil refining at the site; to the contrary, the company made a 

clear and widely-reported declaration that it no longer intends to refine crude oil at the 

facility. The EIR lacks substantial evidence supporting its use of a baseline tied to crude 

oil refining, or how that baseline provides a realistic measurement of existing conditions 

against which to evaluate the Project’s impacts. The EIR’s baseline is misleading and 

prevented decisionmakers and the public from understanding the Project’s likely 

environmental impacts of processing biofuels exclusively. 

c. The County failed to adequately analyze cumulative impacts of the Project, including in 

the following ways: 

i. The EIR uses an overly narrow and arbitrary two-mile geographic radius around 

the Project site and associated marine terminals to identify projects and activities 

considered for the cumulative impacts analysis. The County provided no rationale 

or evidentiary support for use of this geographic limitation, or for selecting a 

cumulative impacts scope based on a geographic limitation at all.  

ii. Instead of performing an actual cumulative impacts analysis of the nearby Phillips 

66 Rodeo refinery conversion project—a project located less than ten miles from 

 
32 Contra Costa Cnty. Dep’t of Conservation and Dev., Notice of Preparation: Martinez Refinery 
Renewable Fuels (County File# CDLP20-02046) (Feb. 17, 2021), 
https://www.contracosta.ca.gov/DocumentCenter/View/69778/CDLP20-02046_NOP_02172020---
signed. 
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the Martinez site that could create the largest biofuels refinery in the world—the 

EIR makes only passing mention of this project. These passing references do not 

substitute for consideration of what the cumulative impacts of two nearby, large-

scale biofuels refining projects could be on air quality, odors, noise, vessel traffic, 

biofuel demand, and other metrics.  

iii. The EIR fails to analyze the environmental and climate impacts that will result 

from competition for limited quantities of feedstock and increases in oil crop 

production or foreign imports that are associated with current biofuel trends.  

d. The County failed to adequately disclose and evaluate the Martinez Project’s 

environmental impacts, and failed to respond to public comments concerning a variety of 

significant environmental effects of the Project, including the following: 

i. The EIR fails to describe the range of feedstocks that could be processed and their 

differing environmental impacts. The EIR lists as potential feedstocks soybean 

oil, distillers corn oil, and rendered animal fats, but these categories are overbroad 

and the EIR does not provide market analyses on the availability of these 

feedstocks and estimates of which feedstocks the facility is likely to rely on. The 

EIR then opens the door to the Project potentially using a wider universe of 

feedstocks by stating that as technologies evolve, other biological fuel sources 

such as used cooking oils and plant and animal byproducts may be used. The EIR 

does not discuss what technological changes may precipitate these new feedstocks 

or how that could alter the original list of potential feedstocks. Nor does the EIR 

evaluate the environmental impacts specific to potential Project feedstocks, even 

while acknowledging that certain impacts—such as noxious odors—may vary by 

feedstock. 

ii. The EIR fails to disclose and analyze the Project’s climate change impacts. By 

not estimating the potential feedstock types that could be used, the EIR ignores 

the broad consensus in scientific literature that certain feedstocks can induce land 

use conversion and/or deforestation—both of which have significant negative 
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environmental and climate change implications. Further, the EIR erroneously 

substituted reliance on upstream climate impacts found in California’s Low 

Carbon Fuel Standard program-level environmental assessment in lieu of a 

project-specific analysis. The EIR also ignores that the amount of biofuels 

demanded by the Martinez Project—particularly in concert with the other biofuels 

projects planned for the State—could lead to an oversupply of biofuels that will 

trigger the need to export more fuels, thus increasing greenhouse emissions.  

iii. The EIR did not adequately disclose or analyze impacts to species, including from 

indirect impacts caused by land conversion and deforestation.  

iv. The EIR fails to disclose or evaluate varying air emissions impacts that could 

result from using different types of feedstocks. Processing different types of 

biofuels can increase and alter processing emissions in different ways, with 

variable impacts on air pollution. Additionally, contaminants in feedstocks 

themselves can be released during processing, adding to the air emissions burden. 

By not estimating feedstock amounts and types, the EIR’s air emissions analysis 

is incomplete and uninformative. 

v. The EIR fails to analyze the impacts of demolishing or decommissioning parts of 

the crude oil refinery that will no longer be needed and resulting contamination 

hazards. The Project site is heavily contaminated, which gives rise to issues 

concerning both how decommissioned portions of the site will be addressed, and 

how construction needed for converting the Refinery to biofuels may affect 

remediation and monitoring activities.  

vi. The EIR fails to account for potentially increased operational upsets. Processing 

biofuels using HEFA technology can cause an increased number of process upsets 

that can lead to worker and public hazards. These upsets can also result in 

increased flaring, which itself is a cause of air pollution. The EIR did not disclose 

and properly mitigate the impacts from upsets and flares, and the EIR did not 

include a flare minimization plan. 
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e. The County failed to consider, discuss, or adopt adequate mitigation measures to 

minimize the Martinez Project’s significant and detrimental impacts, or otherwise 

improperly deferred mitigation necessary to minimize the Project’s impacts, including 

but not limited to the following: 

i. The County improperly approved the Project even though the EIR unlawfully 

deferred addressing potential objectionable odors from the Project, which may be 

considerable and significant depending on the feedstocks used. Instead, the 

County proposed that odor mitigation measures could be developed at a later date 

depending on whether people complain. This is inadequate. Further, the County 

failed to show that it would be infeasible to develop and analyze the mitigation in 

their or to commit itself to cognizable performance standards or criteria for any 

eventual mitigation. 

ii. The EIR notes that feedstock or refined products spills will have significant and 

unavoidable impacts on species, but the EIR offers no enforceable guarantee that 

a large spill of biofuels will even be responded to, let alone cleaned up 

effectively, and there is no analysis of what such a cleanup would entail or the 

damage such a spill could cause. 

f. The County failed to adequately analyze a reasonable range of alternatives and rejected 

feasible alternatives that would substantially lessen the Martinez Project’s significant 

environmental effects.  

i. The EIR created narrow objectives to ensure the Project would be approved as 

proposed and to dismiss from consideration other feasible alternatives with less 

significant environmental impacts, including a reduced throughput alternative that 

would permanently cap throughput at the interim maximum of 23,000 bpd.  

ii. Further, rather than select as a “no project” alternative the option that the facility 

remain idle, the County chose as that alternative a fictitious scenario under which 

crude refining operations resume. This choice is not supported by the evidence 

that the refinery made clear that crude operations had been permanently ended.  
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80. The County violated CEQA by failing to adequately respond to comments on the EIR, 

including, but not limited to, ignoring or dismissing in a cursory fashion suggestions of feasible 

mitigation measures and alternatives. 

81. The County violated CEQA by adopting findings and a statement of overriding 

considerations that are not supported by substantial evidence in the record. The findings do not provide 

the reasoning, or analytic route from facts to conclusions, as required by law. 

82. If the County and Real Parties in Interest are not enjoined from moving forward with 

permitting, constructing and operating the Martinez Project without adequate environmental analysis 

and mitigation, and without complying with CEQA’s environmental review and evidentiary 

requirements, Petitioners will suffer irreparable harm from which there is no plain, speedy, or adequate 

remedy at law unless this Court grants the requested writ of mandate. 

83. By certifying the final EIR and by approving the Martinez Project, the County committed 

a prejudicial abuse of discretion, failed to proceed in the manner required by law, and acted without 

substantial evidentiary support. 

PRAYER FOR RELIEF  

WHEREFORE, Petitioners pray for judgment as set forth below: 

A. For a writ of mandate or peremptory writ issued under the seal of this Court pursuant to Code of 

Civil Procedure section 1094.5, or in the alternative section 1085, directing the County to: 

1. Set aside and withdraw its certification of the EIR and approval of the statement of 

overriding considerations; 

2. Set aside and withdraw all approvals for the Martinez Project, including the land use 

permit (County File No. CDLP20-02046); and 

3. Refrain from granting any further approvals for the Project unless and until the County 

complies fully with the requirements of CEQA. 

B. For entry of injunctive relief prohibiting the County and the Real Parties in Interest from 

constructing and operating the Project, and from taking any action to implement, fund, or 

construct any portion or aspect of the Project, unless and until the County complies fully with the 

requirements of CEQA by vacating the certified EIR, setting aside and withdrawing all approvals 
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396 HAYES STREET, SAN FRANCISCO, CA 94102 

T: (415) 552-7272   F: (415) 552-5816 

www.smwlaw.com 

JOSEPH D. PETTA 

Attorney 

Petta@smwlaw.com 

June 3, 2022 

Via E-mail and U.S. Mail 

Chair Mitchoff and Members of the Contra 
Costa County Board of Supervisors 1025 
Escobar Street 
Martinez, CA 94553 
Monica.Nino@cao.cccounty.us 

Re: Martinez Refinery Renewable Fuels Project (County File Number 
CDLP20-02046) 

Dear Chair Mitchoff and Members of the Board of Supervisors: 

This letter is to notify you that Citizens for a Better Environment and the 
Center for Biological Diversity will file suit against the County of Costa (“County”) for 
failure to observe the requirements of the California Environmental Quality Act 
(“CEQA”), Public Resources Code section 21000 et seq., and the CEQA Guidelines, 
California Code of Regulations section 15000 et seq., in the administrative process that 
culminated in the County’s decision to approve the Martinez Refinery Renewable Fuels 
Project on May 3, 2022.  This notice is given pursuant to Public Resources Code section 
21167.5. 

Very truly yours, 

SHUTE, MIHALY & WEINBERGER LLP 

Joseph “Seph” Petta



PROOF OF SERVICE 

At the time of service, I was over 18 years of age and not a party to this action.  I 
am employed in the City and County of San Francisco, State of California.  My business 
address is 396 Hayes Street, San Francisco, CA 94102. 

On June 3, 2022, I served true copies of the following document(s) described as: 

NOTICE OF INTENT TO SUE LETTER 

on the parties in this action as follows: 

SEE ATTACHED SERVICE LIST 

BY MAIL:  I enclosed the document(s) in a sealed envelope or package addressed 
to the persons at the addresses listed in the Service List and placed the envelope for 
collection and mailing, following our ordinary business practices.  I am readily familiar 
with Shute, Mihaly & Weinberger LLP's practice for collecting and processing 
correspondence for mailing.  On the same day that the correspondence is placed for 
collection and mailing, it is deposited in the ordinary course of business with the United 
States Postal Service, in a sealed envelope with postage fully prepaid. 

BY E-MAIL OR ELECTRONIC TRANSMISSION:  I caused a copy of the 
document(s) to be sent from e-mail address Weibel@smwlaw.com to the persons at the e-
mail addresses listed in the Service List.  I did not receive, within a reasonable time after 
the transmission, any electronic message or other indication that the transmission was 
unsuccessful. 

I declare under penalty of perjury under the laws of the State of California that the 
foregoing is true and correct. 

Executed on June 3, 2022, at San Francisco, California. 

David H. Weibel



SERVICE LIST 

Chair Mitchoff and Members of the Contra 
Costa County Board of Supervisors 
1025 Escobar Street 
Martinez, CA 94553 
Monica.Nino@cao.cccounty.us 
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396 HAYES STREET, SAN FRANCISCO, CA 94102 

T: (415) 552-7272   F: (415) 552-5816 

www.smwlaw.com 

JOSEPH D. PETTA 

Attorney 

Petta@smwlaw.com 

June 7, 2022 

Via U.S. Mail 

Attorney General Rob Bonta 
Office of the Attorney General 
1300 “I” Street  
Sacramento, CA 95814-2919 

Re: Communities for a Better Environment, et al. v. County of Contra 
Costa 

Dear Attorney General Bonta: 

Enclosed please find a copy of the Verified Petition for Writ of Mandate 
(“Petition”) in the above-captioned action, challenging Contra Costa County’s decision to 
approve the Martinez Refinery Renewable Fuels Project on May 3, 2022.  The Petition is 
provided to you in compliance with Public Resources Code section 21167.7 and Code of 
Civil Procedure section 388.  Please acknowledge receipt in the enclosed prepaid, self-
addressed envelope.  Thank you. 

Very truly yours, 

SHUTE, MIHALY & WEINBERGER LLP 

Joseph “Seph” Petta

Enclosures 
1515047.1



PROOF OF SERVICE 

At the time of service, I was over 18 years of age and not a party to this action.  I 
am employed in the City and County of San Francisco, State of California.  My business 
address is 396 Hayes Street, San Francisco, CA 94102. 

On June 7, 2022, I served true copies of the following document(s) described as: 

NOTICE OF FILING CEQA LITIGATION

on the parties in this action as follows: 

Attorney General Rob Bonta 
Office of the Attorney General 
1300 “I” Street  
Sacramento, CA 95814-2919 

BY MAIL:  I enclosed the document(s) in a sealed envelope or package addressed 
to the person at the address listed above and placed the envelope for collection and 
mailing, following our ordinary business practices.  I am readily familiar with Shute, 
Mihaly & Weinberger LLP's practice for collecting and processing correspondence for 
mailing.  On the same day that the correspondence is placed for collection and mailing, it 
is deposited in the ordinary course of business with the United States Postal Service, in a 
sealed envelope with postage fully prepaid. 

I declare under penalty of perjury under the laws of the State of California that the 
foregoing is true and correct. 

Executed on June 7, 2022, at San Francisco, California. 

Tuloa Sanchez 



Comment Log Display
Here is the comment you selected to display.

Comment 29 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name Kern County

Last Name Kern County

Email Address erica@syaslpartners.com

Affiliation Kern County

Subject Proposed Amendments to the Low Carbon Fuel Standard Regulation - OPPOSE

11/19/24, 3:50 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8122&virt_num=29 1/6



Comment
Dear Chair Randolph and CARB Board Members,
I am writing on behalf of the Kern County Board of Supervisors to
express our serious concerns with
the proposed "Second 15-Day Changes" to the Low Carbon Fuel
Standard (LCFS) regulations.
Specifically, we are perplexed by the seemingly arbitrary
requirements to limit LCFS crediting to
hydrogen that is at least 80% renewable starting in 2030 and the
prohibition of blue hydrogen from
generating credits beginning in 2035. The proposed changes outlined
in Section 95482(h) will add
unnecessary complexity and limit cost-e�ective
decarbonization options for the state. Furthermore,
the changes are likely to create market uncertainty for hydrogen
suppliers and discourage investment
in future projects that are critical to Kern's economic development
strategy.
Kern has been integral in helping the state achieve its current
levels of renewable energy generation.
We have sited and permitted over 21,000 MW of renewable wind and
solar and over 17,000 MWh of
lithium battery storage. The County has also invested in Department
of Energy LEAP grants in an e�ort
to diversify our economy and advance the state's ambitious climate
goals. Last week, our Board
approved California's first ever carbon capture and storage (CCS)
project which included a final
environmental impact report containing hundreds of conditions and
mitigation measures to ensure
the safety of our community. These projects highlight Kern's

11/19/24, 3:50 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8122&virt_num=29 2/6



strategic initiative and forward thinking
aimed at attracting clean energy industries to our county,
including hydrogen.
The proposed change to prohibit credits for blue hydrogen by 2035
completely ignores the time it
takes to construct projects in California due to CEQA. As it stands
today, this type of project would
not be operational until 2027 at the earliest, leaving only eight
years for a project to make use of the
credits. Such a short timeframe essentially makes these types of
projects uneconomical. Current
projections suggest that hydrogen fuel for heavy trucks is not
expected to achieve 80-100% of market
share until at least 2050, with no assurances that even those
target goals can be achieved. Green
hydrogen is operationally unproven and requires accessory solar
installations that make siting these
projects a challenge.
In addition, limitations on electricity connections and the use of
solar owned by large-scale
commercial producers need to be addressed by the California Energy
Commission, California
Independent System Operator, and California Public Utilities
Commission to make green hydrogen a
viable option. These regulatory agencies must engage in rulemaking
on these critical issues if green
hydrogen is to play a role in the state's energy transition plan.
A more appropriate approach to the hydrogen dilemma would be to
scale up the period for blue
hydrogen crediting to at least 2045 to better align with the
state's renewable energy production goals.

11/19/24, 3:50 PM Comment Log Display
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With review under CEQA and full mitigation of criteria pollutants
down to "no net increase" through
capture and permanent storage of CO2, these projects could make
tangible impacts right now while
the issues hampering green hydrogen are ironed out. The 2035 sunset
is a departure from a
technology-neutral, market-based approach and sends a clear message
to investors that California's
regulatory agencies may arbitrarily change rules and negatively
impact the investment landscape.
Investors need certainty. This change will inevitably and
unnecessarily strand existing assets and
deter future investments. The LCFS should continue to preserve
consumer choice by providing a level
playing field for all technologies, embracing fuel- and
technology-neutral principles that focus on the
meaningful and timely reduction of greenhouse gas emissions.
Here at home, Kern is doing its part to keep the lights on for
Californians and find solutions that will
help the state achieve its long-term climate goals. The impending
loss of close to $80 million per year
that the local oil and gas industry contributes directly and
indirectly to our bottom line cannot be
ignored. These revenues provide essential services and contribute
to the overall quality of life our
residents expect and deserve. We're looking for common sense
policies from our state government
and regulatory agencies that promote economic diversification and
prosperity, not prevent it before
it even begins. Your Board has an opportunity to make sure that
happens.

11/19/24, 3:50 PM Comment Log Display
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For these reasons, the Kern County Board of Supervisors
respectfully opposes the proposed changes
outlined in Section 95482(h) and asks CARB to delay this vote to
allow your sta�, interested
stakeholders, and the public more time to analyze the long-term
economic impacts these policies
will have on California. There simply needs to be more time and
opportunity to properly vet these
critical issues.
Sincerely,
David Couch, Chairman
Kern County Board of Supervisors
cc: The Honorable Gavin Newsom, Governor of California
Honorable Members, Kern legislative delegation
California State Association of Counties
Kern County Planning and Natural Resources Department
Shaw Yoder Antwih Schmelzer & Lange

Attachment www.arb.ca.gov/lists/com-attach/8122-lcfs2024-BWlcP1QyV2NVNlU7.pdf

Original File Name LEGGEN Proposed Amendments to LCFS Regulation (CARB) - OPPOSE
signed.pdf

Date and Time Comment Was
Submitted

2024-11-08 09:28:17

If you have any questions or comments please contact Clerk of the Board at (916) 322-5594.
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Comment Log Display
Here is the comment you selected to display.

Comment 30 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name Lauren

Last Name Gallagher

Email Address lgallagher@cbecal.org

Affiliation Communities for a Better Environment

Subject FixLCFS Coalition Letter Calling for a No Vote on the LCFS

Comment
Please see the attached letter from a coalition of community based,
environmental, and environmental justice organizations calling on
the Board vote no on the LCFS and make changes in line with
environmental justice  recommendations. 

Attachment www.arb.ca.gov/lists/com-attach/8123-lcfs2024-WjxQP1EoAD8GY1A2.pdf

11/19/24, 3:52 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8123&virt_num=30 1/2
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Original File Name FixLCFS Coalition - Second 15 Day Changes Coalition Comment Letter Nov
2024.pdf

Date and Time Comment Was
Submitted

2024-11-08 09:36:23

If you have any questions or comments please contact Clerk of the Board at (916) 322-5594.

Board Comments Home

11/19/24, 3:52 PM Comment Log Display
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November 5, 2024

Via electronic submittal

Chair Liane Randolph and
Members of the Board
California Air Resources Board
1001 I Street
Sacramento, CA 95814
cotb@arb.ca.gov

Re: FixLCFS Coalition Comments on Proposed Changes to the Low Carbon Fuel Standard
Regulation (Second 15-Day Change Proposal)

Dear Chair Randolph and Members of the Board,

The undersigned public interest organizations write to urge the California Air Resources Board
(CARB) to vote NO on the proposed amendments to the Low Carbon Fuel Standard (LCFS)
scheduled for a vote on November 8th, and to direct staff to develop a proposal that aligns with
science and environmental justice.

030.1

Vasu Jayanthi
Highlight



For the past three years, we have advocated to reform the LCFS in a way that would support the
state’s progress in fighting the twin crises of climate change and air pollution while addressing
economic and environmental justice concerns. We have consistently sounded the alarm that,
unless reformed, the LCFS will harm Californians and communities across the country and the
world.1 Many of our organizations have submitted detailed recommendations on how to
modernize the LCFS and ensure it avoids these harms and boosts California’s transition off of
combustion fuels and toward a zero-emissions future. Further, the Environmental Justice
Advisory Committee (EJAC), which CARB itself established as permanent in 2023, joined this
call and similarly issued its “Comprehensive Environmental Justice Scenario”
recommendations,2 which reflect the best available climate science and center the voices of the
communities and workers at the frontlines of the energy transition. The EJAC submitted a letter
on October 22, 2024, raising significant concerns about the current LCFS Proposal.3 The
undersigned organizations agree with and underscore the points raised in that letter.

Further, on September 10, 2024, many of us submitted a letter urging the Board to oppose the
proposed amendments unless key changes were made.4 Despite explicit EJAC recommendations,
clear direction from Board Members, and our science-based critiques and reform proposals,
staff’s Second 15-Day Change Proposal doubles down on entrenching polluting practices and
delaying critical reforms.

Specifically, the Proposal FAILS to make the following changes, which are necessary to ensure
the LCFS is based on science and avoids harm to our most vulnerable communities:

● Limit the volume of lipid biofuels or at minimum, expand the LCFS to cover all lipid
biofuel feedstocks and treat over-usages as ultra-low sulfur diesel. Instead, the Proposal
entrenches their use. The failures of this Proposal will reward environmentally damaging
agricultural practices, increase GHG emissions, extend the pollution burden of refining in
fence-line refinery communities, drive up food prices, and create a perverse incentive to
expand deforestation.

4 FixLCFS Coalition, Proposed Changes to the Low Carbon Fuel Standard Regulation (15-Day Change Proposal)
(Sept. 10, 2024)
https://static1.squarespace.com/static/65f1d93992b6d17681a4754e/t/6717f67fd001cd6bee65a4a5/1729623690124/F
ixLCFS+Coalition+-15+Day+Changes+Comment+Letter++Sept.+2024+%281%29.pdf.

3 EJAC, Letter to CARB re Second 15-Day Change Proposal (Oct. 22, 2024),
https://ww2.arb.ca.gov/sites/default/files/2024-10/EJAC%20Letter%20to%20CARB%20board%20re_%20Low%20
Carbon%20Fuel%20Standard%20recommendations_Oct%202024.pdf.

2 EJAC, Final Recommendations to the California Air Resources Board on the Low Carbon Fuel Standard
Regulation Updates (Aug. 28, 2023),
https://ww2.arb.ca.gov/sites/default/files/2024-03/EJAC%20FINAL%20Low%20Carbon%20Fuel%20Standard%20
Recommendations%20082823.pdf; also available at
https://www.arb.ca.gov/lists/com-attach/6871-lcfs2024-UTQHawBgWGgAWQdr.pdf.

1 See FixLCFS, https://www.fixlcfs.com/ (explaining science and equity-based LCFS reform proposals).
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● Phase out distortionary avoided methane emissions crediting. Despite repeated and
vehement concern from public health, environmental justice, environmental
organizations, academic experts—and above all, low-income Californians of color—the
Proposal fails to end the LCFS’s exceptional treatment of livestock methane pollution as
a lucrative offset to fossil fuels. Nothing about livestock methane’s chemistry makes it
better than landfill or wastewater methane at fighting climate change. The inflated
avoided methane credits are premised entirely on CARB’s reluctance to use its clear
authority to regulate livestock methane like any other major pollution source. The Second
15-day Change Proposal maintains excessive avoided methane emissions crediting for
livestock gas and, worse still, undercuts CARB board members' direction to initiate
rulemaking for livestock methane. The Proposal all but guarantees at least 20 years of
avoided methane credit generation for any livestock operation that breaks ground on a
methane digester by 2030 even if CARB adopts regulations that prohibit methane venting
and require methane reductions. The exceptionalism attached to the dairy and livestock
industry apparently knows no bounds: livestock operations that install digesters will
enjoy lavish subsidies and windfall profits for the intentional generation of methane for
decades, and a regulatory framework - if adopted - will have no impact on the ability of
those livestock operations to generate profits from their methane emissions, effectively
protecting this class of dairies and livestock operations from both the impact of
regulations and additionality requirements that attach to other emissions reductions
strategies. The long timeline for avoided methane emissions crediting--extending to 2054
for some projects--and the Proposal to allow ongoing credit generation for avoided
methane for decades irrespective of the adoption of regulations runs counter to the
recommendations of members of the public, scientists, the direction of the Board, and the
demands of our changing climate and ongoing environmental justice crisis.

● Eliminate the loophole allowing fossil fuel-based hydrogen. Despite overwhelming
testimony from refinery communities about the dangers of fossil hydrogen, the Proposal
extends credit generation for hydrogen made from fossil fuel feedstocks to 2035. Further,
staff’s stated restriction on credits for fossil fuel-derived hydrogen is misleading. The
restriction still allows fossil-gas derived hydrogen to generate lavish credits so long as
producers purchase unbundled environmental biomethane attributes. Similarly, the recent
amendment in the 15-day changes misled the reader by noting a requirement that
hydrogen must be 80% “renewable” by 2030. The program’s definition of renewable
allows for a host of polluting hydrogen including fossil hydrogen paired with the
environmental attributes of livestock biogas. This bogus credit generation increases
revenue for dirty hydrogen producers and other emission sources including factory farms,
harms pollution-burdened communities, and undercuts the incentive to invest in
genuinely green hydrogen production.

● Prioritize electrification funding for medium- and heavy-duty vehicles and grid
upgrades that lower air pollution and ratepayer costs. Instead of offering support to
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those most in need, CARB Staff’s latest proposal allows 10-20% less equity spending for
most utility funds and keeps the first 15-day Proposal provisions crediting Original
Equipment Manufacturers rather than funding additional medium- and heavy-duty
zero-emission vehicles. Siphoning roughly $10 billion in funding from accelerating
medium- and heavy-duty electrification towards mere compliance for light-duty
electrification will reduce desperately needed air quality benefits for freight communities
while perpetuating historic barriers to electric vehicle access for low-income
communities of color. This is out of step with what California needs.

● Ensure that all major polluters are covered under the LCFS and restore intra-state
fossil jet fuel as a deficit generator. Airport workers were assured in the rulemaking
process that CARB would attempt to leverage the LCFS to tackle pollution from jet fuel.
But by excluding fossil jet fuel from generating deficits, there is little incentive for
airlines to invest in cleaner fuels, or support higher credit prices that accelerate
zero-emissions investments in cargo handling or airport ground support equipment.
CARB’s backsliding on this key reform reduces the effectiveness of the LCFS and stalls
progress on the challenge of reducing pollution from jet fuel, all while absolving the
profitable airline industry—a transportation segment catering primarily to more affluent
consumers—of paying its fair share.

In addition, beyond the concerns over the substance of the current LCFS Proposal, we call on
CARB to initiate a review of how CARB incorporates EJAC input into decisions. Our
organizations remain deeply concerned about how CARB has routinely ignored EJAC input in
this process. Indeed, in its October 31, 2024 response to CARB, EJAC explains in detail how
CARB has systematically failed to address EJAC’s LCFS recommendations.5 The Chair
and Executive Officer should convene a 360 review of this agency’s failure to actually
incorporate EJAC feedback into significant proposals like the LCFS.

We underscore that these recommended actions are moderate and grounded in science and
equity. By limiting fuels that are problematic or over-subsidized, CARB would shore up the
credit price without imposing high regressive costs on Californians, and CARB would send a
signal nationally and globally that the LCFS is based on scientific advances and environmental
justice. Unless the Board directs staff to implement these critical fixes, the LCFS will remain a
regressive, outdated, and combustion-focused program, prioritizing the demands of powerful
fossil fuel and agribusiness industries over public health and environmental integrity and over
the recommendations of CARB’s own permanent environmental justice committee.

Finally, we want to call your attention to the fact that the actual impacts of the proposed changes
are masked because the Proposal fails to disclose and analyze the effects of the future step-downs

5 EJAC, Response to Staff Chart re: Resolution on the Low Carbon Fuel Standard Regulation and First and Second
15-Day Changes (Oct. 31, 2024),
https://ww2.arb.ca.gov/sites/default/files/2024-11/EJAC%20Response%20re_%20LCFS%20Chart_10.31.24.pdf
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in the carbon intensity benchmark that will have wide-ranging effects on Californians. When
asked for clarification about how the new changes to the auto-acceleration mechanism will work,
staff has responded that it will wait until after the Board vote to explain this key feature of the
program. Staff has also not responded to requests for clarification about the hydrogen provisions
of the Proposal. As Governor Newsom recently emphasized, transparency is paramount, but the
LCFS process has significantly fallen short of this core standard.

As it stands, CARB Staff’s LCFS Proposal continues to disregard necessary public health and
environmental justice protections. The Proposal ultimately fails to disclose impacts, make the
LCFS more equitable and less reliant on outdated combustion fuels, and align the program with
CARB’s own air quality standards and ZEV goals. It is therefore not worthy of your vote.We
urge Board Members to vote NO on the proposed LCFS amendments and to send it back to
staff with direction to fix the program consistent with the above recommendations in 2025.

Sincerely,

Román Partida-López
Senior Legal Counsel, Transportation Equity
The Greenlining Institute

Phoebe Seaton
Co-Director and Attorney at Law
Leadership Counsel for Justice and
Accountability

Janet Cox
CEO
Climate Action California

Gracyna Mohabir
Clean Air & Energy Regulatory Advocate
California Environmental Voters

Lauren Gallagher
Legal Fellow
Communities for a Better Environment

Daniel Chandler
Steering Committee Member
350 Humboldt

Kathy Dervin
Transportation Cmt
350 Bay Area

Faraz Rizvi
Policy & Campaign Manager
Asian Pacific Environmental Network

Dashel Murawski
Policy and Communications Coordinator
Center for Food Safety

Pauline M. Seales
Organizer
Santa Cruz Climate Action Network
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Kyle Heiskala
Policy Co-Director
Environmental Health Coalition

Christina Scaringe
California Climate Policy Director
Center for Biological Diversity

Ellie Cohen
Chief Executive Officer
The Climate Center

Peter M. Warren
San Pedro & Peninsula Homeowners
Coalition

Adrian Martinez
Deputy Managing Attorney
Earthjustice

Christine Ball-Blakely
Senior Staff Attorney
Animal Legal Defense Fund

Kevin D Hamilton
Senior Director Government Affairs
Central California Asthma Collaborative

Andrea Vidaurre
Policy Analyst and Advocate
People Collective for Environmental
Justice
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Comment 31 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name Daniel

Last Name Gage

Email Address dgage@transportproject.org

Affiliation The Transport Project, President

Subject Approve LCFS program modifications
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Comment
I comment representing The Transport Project, a national collective
of fleets, vehicle and engine manufacturers, servicers and
suppliers, and fuel producers and providers dedicated to the
decarbonization of North America's transportation sector.

Through the increased use of gaseous motor fuels including
renewable natural gas and hydrogen, we can achieve ambitious
climate goals and greatly improve air quality safely, reliably, and
effectively without delay and without compromising existing
commercial business operations.

Our roughly 200 member companies and fleets support the proposed
modifications before you and encourage their adoption.  They are
not perfect, nor ideal for all, including our members, but they
represent a rational, comprehensive, and consistent approach to
strengthening the LCFS program and continuing its emissions
reduction success.

Moving forward, it is important that CARB advance an LCFS that:
• Focuses on vehicles and fuels used;
• Centers on their well-to-wheel emissions, providing a level
playing field for all; and
• Creates investment certainty by continuing to reward
agriculturally based reductions including those achieved by the
production of biofuels, especially RNG and Hydrogen produced from
RNG.

Thank you for considering our position.
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If you have any questions or comments please contact Clerk of the Board at (916) 322-5594.
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Comment 32 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name George

Last Name Halgedahl

Email Address gdahll@gmail.com

Affiliation CA Resident

Subject Cancel the proposed +50¢ to 70¢ cost per gallon “Low carbon Fuel Standard”
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Comment
Cancel the proposed +50¢ to 70¢ cost per gallon "Low carbon Fuel
Standard"

I'm a California resident and I am asking the California Air
Resources Board CANCEL the proposed "Low carbon Fuel Standard",
another scheme to injure those of us who remain in California.
Another 50¢ to 70¢ cost per gallon on TOP of the absurd fuel taxes
we pay already? NO. Cancel this proposed "Low carbon Fuel
Standard". Thank you CARB, have a good day!

George Halgedahl
San Diego
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Comment 33 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name Dean

Last Name Taylor

Email Address Dean@CalETC.com

Affiliation Calif Electric Transportation Coaliton

Subject CalETC summary past holdback spending by utilities

Comment
See attached 6 page overview of Utility LCFS Holdback Spending with
summaries from SDG&E, SCE, SMUD, LADWP, PG&E and small Utility
members of NCPA
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Overview of UƟlity LCFS Holdback Spending 
Summaries from SDGE, SCE, SMUD, LADWP, Small UƟlity Members of NCPA and PGE 

This summary is for the holdback LCFS funds.  The statewide Clean Fuel Reward funded by uƟliƟes 
provided over 386,000 rebates for on-the-hood electric vehicles.  In the past, uƟlity spending has 
dedicated approximately 37% of its funds to equity programs, however, but with the new staff proposal 
that will increase to about 80%.  

SDG&E has returned approximately $27M to over 43k customers via a bill credit program that ran from 
2018 – 2021.  SDG&E is currently in the process of ramping up our Pre-Owned EV Rebate Program. The 
program is slated to launch in Q2 2024 and is esƟmated to spend approximately $17M over a three-year 
program period. The program targets income-qualified customers with a $4K rebate for the purchase or 
lease of a pre-owned electric vehicle. A $1k rebate is offered to non-income qualified customers. 

SDG&E is evaluating ideas for new/additional customer offerings that will promote transportation 
electrification, prioritizing equity, and affordability. However, the type of programs that SDG&E will 
pursue is contingent upon final LCFS amendments; specifically, recategorization of SDG&E as a medium 
IOU (which would lead to an increase in holdback funds available) and the final list of priority projects 
(which will determine which ideas are eligible). The types of priority offerings that SDG&E is considering 
include, but are not limited to: 

o Bill credits and/or charging cards
o Rebates for residential (single-family and multi-unit dwelling) charging infrastructure
o Financial literacy and advisory services
o Vehicle-grid integration, including pilots, research, and development

SCE supports the LCFS and the proposed amendments with modificaƟons, as we believe LCFS has been 
and will conƟnue to be instrumental in helping California move toward a decarbonized economy.  SCE 
was first authorized by the CPUC to return LCFS proceeds to its customers through it’s Clean Fuel Reward 
Program (CFRP), which began distribuƟng rebates in 2017 unƟl it was superseded by the Statewide 
California Clean Fuel Reward (CCFR) Program in 2020.  CCFR is a component of the LCFS RegulaƟon, and 
all uƟliƟes in California contribute a prescribed amount of their LCFS proceed to it.  SCE transiƟoned its 
CFRP into a used-EV rebate program, Pre-Owned EV Rebate (POEV) which also offers increased rebates 
for low-income EV drivers.  This began operaƟng in early 2021. 

At the same time as the launch of the CCFR in 2020, the CPUC released the Draft TE Framework in 
February 2020 which included deliberations on utility LCFS proceeds that were not contributed to the 
CCFR (aka “holdback” proceeds).  This instructed the utilities to pause on developing new LCFS-funded 
programs until further direction was provided, which came via Decision D.20-12-027 in December 2020.  
This Decision ordered the utilities to file LCFS Holdback Implementations Plans requesting authorization 
for new programs on June 15, 2021.  SCE submitted its Implementation Plan in Advice Letter 4518-E on 
June 15, 2021, and, based on Energy Division feedback, supplemental Advice Letter 4518-E-A on 
February 24, 2022.  Parts of SCE’s Implementation plan were authorized by the CPUC in Resolution E-
5236 on November 3, 2022, including SCE’s plans for rebate to cover the costs for low-income 
customers that need to upgrade the home electrical panel to support EV charging (Charge Ready Home), 
a rebate for electric drayage trucks (drayage truck rebate) and a financing assistance program that 
would provide a loan loss reserve for commercial vehicle electrification (ZETBIF).  These last three 

033.1

033.2

Vasu Jayanthi
Highlight

Vasu Jayanthi
Highlight
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programs are scheduled to launch in March and May of 2024.  Additionally, SCE was authorized to spend 
up to $4M to fund transportation electrification research studies.  

Between authorized programs and those pending CPUC authorization, SCE is expecting to spend 
approximately $375M in holdback revenues between now and 2027.  Over 80% of this funding will 
support programs primarily benefiting low-income customers or disadvantaged communities.  Details on 
historical and planned spending are shown in the table below. 

Program To-Date 
Spending 

# of 
Customers 
Impacted 

Total 
Planned 

Spending 

# of 
Customers, 

Planned 
Status Years 

AcƟve 

SCE's Clean Fuel Reward Program $92,497,756 147,420 $92,497,756 147420 Closed 
2017-
2021 

California Clean Fuel Reward 
Program $141,036,629 131,576 Non-Public 131,576 InacƟve 

2019-
2022 

SCE's Pre-Owned EV Rebate $22,204,993 11,887 $119,104,993 41,000 AcƟve 2021--> 
SCE's Charge Ready Home $0 0 $116,100,000 27,000 AcƟve 2024--> 

SCE's Drayage Truck Rebate $0 0 $126,500,000 800 Launching 2024--> 
SCE's Zero-Emissions Truck, Bus, & 

Infrastructure Finance $0 0 $20,000,000 N/A Launching 2024--> 
SCE's TE Research and Studies $658,467 N/A $4,000,000 N/A AcƟve 2022--> 

Proposed 
SCE's Affordable Public Charging $0 0 $18,500,000 18,000 Pending Pending 

SCE's Public MDHD Charging 
Infrastructure Rebate $0 N/A $57,900,000 N/A Pending Pending 

SCE's ReCharge Commercial Vehicle 
Rebate $0 0 $15,700,000 600 Pending Pending 

SCE's EV Technician Training 
IniƟaƟve $0 0 $5,000,000 3,000 Pending Pending 

SCE's CBO Grant Funding $0 N/A $4,000,000 N/A Pending Pending 
Totals $256,397,845 290,883 $579,302,749 369,396 

SMUD supports  the LCFS program. TransportaƟon electrificaƟon is a key component of SMUD’s 2030 
Zero Carbon Plan. LCFS provides crucial funding support for programs and investments that can advance 
electric transportaƟon in our region while helping keep SMUD’s electric rates among the lowest in the 
state. Over the past 5 years, SMUD has directed approximately $26 million in LCFS funds into a variety of 
programs and projects to incenƟvize EV charging infrastructure and promote EV adopƟon.  Examples 
include: rebates for the purchase and installaƟon of residenƟal home charger and no cost turn-key 
service for low-income customers, an EV dealer engagement program, community educaƟon including 
ride and drive events, on-line shopping assistance, turnkey services  and rebates for fleet, workplace and 
mulƟfamily customers including no cost advice, equity focused eMobility Hubs support different modes 
of transportaƟon, EV charging for light duty vehicles, e-taxis, e-TNC’s, e-bikes, EV car share, transit, etc., 
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and other equity programs for non-profits, affordable housing, workforce development and low-income 
residents.  

SMUD believes that LCFS-funded programs benefit all ratepayers by promoƟng transportaƟon 
electrificaƟon, which in turn provides downward pressure on rates. In addiƟon, under the proposed 
regulaƟons LCFS funds also have the potenƟal to directly reduce grid infrastructure costs (that would 
otherwise be borne in rates). Looking further ahead, SMUD anƟcipates using LCFS funds to help offset 
the significant distribuƟon system investments needed to support the long-term growth in light, 
medium, and heavy-duty EVs.  

LADWP 

In 2022 and 2023 LADWP spent the following: 

ResidenƟal Rebate Program: $804,945 and $1,166,892 

Commercial Rebate Program: $611,581 and $94,130 

Used EV Rebate Program: $1,030,732 and  $2,067,970 

LADWP EV Infrastructure: $1,621,726 and $0  

Public EV Charging Electricity: $399,973  and  $158,222 

EducaƟon and Outreach: $389,339 and  $171,426 

Statewide Clean Fuel Reward ContribuƟon: $9,236,195 and $9,561,317 
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Total LCFS Credit Proceeds Expenditure: $14,097,674 and  $13,221,179 

Regarding future plans: up To $34.1M for MOUs with Los Angeles City and County agencies to fund 
electric transportaƟon projects over the next five years, $57.9M in pending rebate applicaƟons for 
projects in various stages of compleƟon, expected to be paid out in the next two years from various 
funding sources, including LCFS. 

Small UƟlity Members of Northern California Power Agency (NCPA) 

Examples of current LCFS holdback programs (through 2023): 

 City-owned EVSE infrastructure for public and City fleet use
 EV charger rebates for residenƟal low-income, commercial & mulƟfamily properƟes
 Technical Assistance Program for mulƟfamily and businesses
 Vehicle rebates up to class 8 vehicles
 EducaƟonal webinars focused on EV charging for mulƟfamily properƟes and EV charging for

businesses
 Electric bike rebate program and an e-bike share program
 Income qualified pre-owned electric vehicle rebate program
 in-house electric vehicle charging rebate program for residents, mulƟfamily, schools and nonprofits
 Funded community ride share EV program in partnership with City
 ZEV plans, ZEV bus plans
 EV educaƟon web tool
 Maintenance of exisƟng public chargers

Planned LCFS holdback programs: 

 ConƟnue exisƟng rebate programs (or start programs for smaller uƟliƟes)
 EV school bus program
 EV submeter program
 Subsidized public charging for LMI customers program
 Fleet advisory services for commercial industrial customers
 Infrastructure upgrade rebates
 Managed EV charging program
 V2G incenƟve pilot
 Auto dealership partnership program
 Charging as a service
 EducaƟonal programs on charging and rates
 Targeted educaƟonal programs for low-income
 IncenƟves and financing opƟons for residenƟal EV charger installaƟons
 Other innovaƟve technologies or pilots that support transportaƟon electrificaƟon

PG&E  

See next two pages 
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November 7, 2024 

California Air Resources Board 
1001 I Street 
Sacramento, CA 95814 

Submitted electronically via: https://ww2.arb.ca.gov/lispub/comm/bclist.php 

RE: Proposed Amendments to the Low Carbon Fuel Standard (LCFS) Program 

The California Manufacturers & Technology Association (CMTA) respectfully submits the 
following comments on the California Air Resources Board’s (CARB) Proposed Amendments to 
the Low Carbon Fuel Standard (LCFS). Specifically, CMTA is strongly opposed to the expanded 
provisions regarding third-party validation standards to verify electricity-based transactions.  

CMTA represents many industry leaders who are aggressively advancing and transitioning their 
commercial fleets and other equipment to zero-emission technologies. These companies 
continue to demonstrate their respective commitments to meet California’s climate goals and 
advance the utilization of innovative technologies. CMTA continues to advocate for reasonable 
and cost-effective regulation that provides enhanced flexibility for our membership to invest in 
innovative zero-emission technologies and further demonstrates our mutual commitment to 
environmental sustainability. As currently proposed, however, the regulation incorporates an 
expansive third-party verification requirement that fails to produce any enhanced accountability 
and will only further increase compliance costs for companies who are already aggressively 
transitioning to zero-emission.  

The Proposed Amendments to the LCFS Program are perhaps one of the most complex 
rulemakings promulgated by CARB in the past several years. Driven by several factors, 
including the 2022 Scoping Plan Update, the passage of Assembly Bill 1279 (Muratsuchi, 
Chapter 337, Statues of 2022), and Executive Order N.79.20, California will reshape the entirety 
of the state’s transportation sector on a pathway to achieve carbon neutrality in 2045. The 
challenge of such sweeping changes is that specific provisions of the proposed rulemaking have 
not been afforded the same level of vetting. While CMTA is supportive of greater transparency 
and accountability, there must be a demonstrable level of benefit to support the added 
compliance costs of expanding third-party validations. Specifically, the modifications to §95500 
will serve as a disincentive to companies looking to further incorporate zero-emission 
technologies for their respective operations. 

CMTA members have expressed significant objections to the proposed modifications to third-
party validations of electric-powered equipment. Our members have identified new estimated 
third-party verification costs ranging from hundreds of thousands of dollars to multiple millions 
based on the number of facilities or sites subject to verification. These costs vary based on 
whether verification can be accomplished via electronic or computer-based systems or whether 
these require in-person visits. These new and significant costs will discourage participation and 
slow the transition to zero-emission vehicles. CARB and the State of California should be 
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providing mechanisms that encourage the sustained deployment of these technologies, 
especially given the increasing costs of infrastructure and electricity rates. There are embedded 
costs beyond the purchase of a zero-emission vehicle or piece of equipment, and placing 
additional cost burdens on verification programs and expanding bureaucratic oversight will not 
result in a net positive for emission reductions in this state. 

We urge CARB to reconsider the third-party verification requirements for both on-road and off-
road electric equipment applications. The current proposal lacks any demonstrable benefit, 
drastically increases compliance costs, and will slow future growth and deployment of electrified 
technologies. It does so without further examination of other compliance tools that may reduce 
cost burdens and improve reporting efficiencies. A more balanced and flexible approach to 
verification is needed, as is an in-depth workshop with impacted stakeholders to better inform 
the direction of third-party verification requirements. 

CMTA appreciates CARB's consideration of our comments, and we look forward to further 
discussions on this matter. 

Respectfully, 

Robert Spiegel 
Vice President, Government Relations 
California Manufacturers & Technology Association (CMTA) 
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Comment Log Display
Here is the comment you selected to display.

Comment 36 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name Tyler

Last Name Lobdell

Email
Address

tlobdell@fwwatch.org

Affiliation Food & Water Watch

Subject Vote No if factory farm biomethane policies are not corrected

11/19/24, 4:00 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8130&virt_num=36 1/3



Comment
To quote the vice president for operations at Dynamic Renewables, a
Wisconsin-based company that operates digesters in the Midwest
where the LCFS is driving factory farm expansion, "More cows and
more manure means more energy." (Erin Jordan, 'More Manure Means
More Energy': Iowa Dairies with Biogas Digesters Are Growing Their
Herds, which Concerns Water Quality Advocates, Gazette (Nov. 3,
2024),
https://www.thegazette.com/agriculture/more-manure-means-more-energy-iowa-dairies-with-biogas-d
The evidence is unavoidable that CARB's decision to allow factory
farms to see large profits from the LCFS under the avoided methane
crediting policy is counterproductive and the definition of unjust
climate policy. As much as staff wish to ignore this, they cannot
overcome reality. 

And the proposal today attempts to lay waste to CARB's statutory
obligations under SB 1383. As staff's presentation reiterated this
morning, the LCFS works to "decarbonize our transportation sector."
 Not the dairy sector. By pushing methane mitigation in agriculture
into the LCFS as your means of meeting 1383, you ignore the obvious
and staff's own admissions about how capture in one sector used to
meet legal obligations in another works. 

Finally, the resolution offers a timeline for 1383 regulations that
is, on its face, at odds with the statutory text. The resolution
calls for staff to implement regulations "starting in 2030."  SB
1383 obligates CARB to meet the 40% reduction "by 2030." You cite
the statute in the resolution, but direct staff to openly flout the
timeline the legislature required. The fix is clear and required by
law: CARB must now prioritize 1383 regulations to reduce manure
methane emissions and stop using the LCFS and avoided methane

11/19/24, 4:00 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8130&virt_num=36 2/3
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crediting to reward factory farms for polluting the climate and
communities across the country. 

Attachment

Original
File Name

Date and
Time
Comment
Was
Submitted

2024-11-08 10:10:18

If you have any questions or comments please contact Clerk of the Board at (916) 322-5594.

Board Comments Home

11/19/24, 4:00 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8130&virt_num=36 3/3
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W W W . F I D E L I S N E W E N E R G Y . C O M

F I D E L I S  N E W  E N E R G Y ,  L L C  
1 0 9  N O R T H  P O S T  O A K ,  S U I T E  1 4 0
H O U S T O N ,  T E X A S  7 7 0 2 4  
( 8 3 2 )  5 5 1 - 3 3 0 0  

Chair Randolph and Board Members 

California Air Resources Board 

1001 I Street 

Sacramento, CA 95814 

Re: Public Hearing to Consider Proposed Low Carbon Fuel Standard Amendments 

Dear Chair Randolph and Board Members, 

We appreciate the opportunity to provide comments on the California Low Carbon Fuel Standard 

and the proposed amendments. 

Fidelis New Energy, LLC (“Fidelis”) is an energy transition company driving decarbonization 

through investments in renewable fuels, low-carbon intensity products, and carbon capture and 

storage. Using proprietary technology and processes, Fidelis develops, invests, and delivers 

climate positive and carbon negative infrastructure to reach carbon reduction and climate positive 

targets. Fidelis develops and invests in carbon negative sustainable aviation fuel, renewable diesel, 

renewable naphtha, clean hydrogen, and clean fuel infrastructure, in addition to developing and 

operating CO2 capture units, pipelines, sequestration wells, and related transportation and 

sequestration infrastructure. 

Fidelis supports the California Low Carbon Fuel Standard and applauds the immense 

success of the program. 

Over the ~15 year history of the program, the California LCFS has displaced over 25 billion 

gallons of petroleum fuels, reduced the carbon intensity of California’s transportation fuels by 

>12% (achieving the targeted 10% reduction in GHG emissions almost a decade before 2030), and

spurred billions in low-carbon investments.1 These real, measurable impacts of this program make

the California LCFS a pinnacle achievement in climate leadership, and one of the most successful

greenhouse gas reduction programs in the world.

Fidelis applauds the leadership of the board in delivering the monumental success of the LCFS 

program and urges the board to adopt the proposed amendments to the LCFS to cement the 

continued success of the program for decades to come.  

The proposed amendments to the LCFS will enable California to continue to lead the world in 

climate impact reduction and deliver cleaner air, lower transportation costs, and reduced 

greenhouse gas emissions.  

In addition to the above statement of support for the LCFS program, Fidelis provides the following 

comments in support of the proposed modifications contained in the LCFS amendment. 

1 California Air Resources Board. “California Low Carbon Fuels Standard April Workshop Slides”, April 10, 2024. 

ww2.arb.ca.gov/sites/default/files/2024-04/LCFS%20April%20Workshop%20Slides.pdf  
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W W W . F I D E L I S N E W E N E R G Y . C O M

F I D E L I S  N E W  E N E R G Y ,  L L C  
1 0 9  N O R T H  P O S T  O A K ,  S U I T E  1 4 0
H O U S T O N ,  T E X A S  7 7 0 2 4  
( 8 3 2 )  5 5 1 - 3 3 0 0  

Fidelis supports the proposed CI benchmarks and mechanisms to support the long-term 

stringency of the program including the 9% stepdown in 2025 and the Automatic 

Acceleration Mechanism (“AAM”). 

The increased stringency in CI benchmarks, the 9% stepdown in 2025, and AAM will significantly 

strengthen the LCFS program and ensure the continued success of the program. These steps will 

address the current overperformance of the program and provide a concrete mechanism for 

addressing future overperformance, providing the long-term confidence required to support 

continued low carbon fuel investments.  

Fidelis supports the inclusion of forest-derived biomass feedstocks in the California LCFS. 

Fidelis supports the inclusion of forest-derived biomass as an eligible feedstock under the 

California LCFS. This inclusion enables novel low carbon fuel pathways necessary to support 

the continued reduction in transportation emissions and supports healthier US Forests that are 

less susceptible to forest fires. 

* * * * 

Thank you for the opportunity to submit these comments. 

Respectfully submitted, 

Daniel Shapiro 

CEO 

Fidelis New Energy, LLC 
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November 8, 2024 
 
via electronic submittal  
 
Clerk of the Board 
California Air Resources Board 
1001 I. Street 
Sacramento, CA 95814 
 

Re:  Earthjustice Comments on the Environmental Impact Analysis for Proposed 
Regulatory Amendments to the Low Carbon Fuel Standard 

 

Honorable Members of the California Air Resources Board: 

 Earthjustice submits the following comments on the Environmental Impact Analysis 
(“EIA”) for the California Air Resources Board (“CARB”) Proposed Amendments to the Low 
Carbon Fuel Standard Regulation (“Proposed Amendments” or “Project”).1 On September 30, 
2024, Earthjustice submitted comments on the Recirculated Draft Environmental Impact 
Analysis (“RDEIA”). On October 1, 2024, CARB issued a Second 15-day change to the 
Proposed Amendments, but CARB did not supplement its environmental analysis or introduce 
any additional mitigation measures.2 

On the evening of November 6, 2024, CARB published its response to comments on the 
Draft EIA (“DEIA”) and RDEIA as well as the Final EIA (“FEIA”). CARB allowed a single day 
to provide public comment on the FEIA. Notwithstanding CARB’s failure to provide the public a 
meaningful opportunity to respond to the FEIA, we highlight multiple ways in which CARB’s 
responses and the FEIA do not address or remedy concerns raised in prior comments, and we 
detail additional deficiencies in CARB’s environmental review, including new problems 
introduced by the second 15-day changes after the comment period for the RDEIA closed. 
Specifically, CARB’s environmental review is deficient in the following respects: 

1. CARB fails to analyze and disclose the effects of imminent step-downs in the carbon 
intensity (“CI”) benchmark, as a result of the newly amended Auto Acceleration 
Mechanism (“AAM”); 

2. CARB fails to cure the multiple defects in the EIA’s analysis of the impacts of increased 
crop-based biofuel production; 

 
1 CARB acts pursuant to a certified regulatory program which exempts the agency from preparing an 
Environmental Impact Report (“EIR”) because the environmental analysis CARB is required to undertake 
is deemed the functional equivalent of an EIR. 17 Cal. Code. Regs. §§ 60000-60007; POET, LLC v. State 
Air Resources Bd. (2013) 218 Cal.App.4th 681, 710. CARB’s functional equivalent is an Environmental 
Impact Analysis (“EIA”). 
2 https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2024/lcfs2024/2nd_15day_notice.pdf. 

https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2024/lcfs2024/2nd_15day_notice.pdf


2 

3. CARB continues to fail to address the flaws in its analysis of emissions of biofuels 
combustion in California vehicles; 

4. CARB continues to fail to address the violations associated with its analysis and 
disclosure of localized impacts from biofuel production and to adopt all feasible 
mitigation measures; 

5. CARB fails to cure defects in its treatment of electrolytic hydrogen; 
6. CARB fails to analyze and disclose impacts from the production of hydrogen derived 

from fossil methane and to mitigate those impacts; 
7. CARB continues to fail to address and mitigate the impacts of its reliance on direct air 

capture (“DAC”) and to adopt all feasible mitigation; 
8. CARB fails to analyze and mitigate the effects of massive reduction in support for 

electrification of medium and heavy duty vehicles; and 
9. CARB continues to fail to analyze a reasonable range of alternatives.  

 
Given the many deficiencies in CARB’s analysis and disclosure of the Project’s impacts 

as well as its failure to adopt all feasible mitigation measures, CARB must recirculate an 
environmental review for public review and comment. 

Finally, because comments on the Second 15-Day Change to the Project address the 
Project’s environmental effects, we hereby incorporate by reference those comments, which 
CARB did not address in its Response to Comments. We also submit into the record by 
attachment the materials upon which certain prior comments rely. That material is available in 
the folder linked here, which makes it readily accessible to CARB and thus submitted for 
inclusion in the record. See Pub. Res. Code § 21167.6(e)(7); Consolidated Irrig. Dist. v. Superior 
Court (2012) 205 Cal.App.4th 697. 

I. CARB Fails to Analyze and Disclose the Effects of Imminent Step-Downs in the 
Carbon Intensity Benchmark. 

A. CARB Does Not Explain How the New Changes to the AAM Will Function. 

The AAM mechanism, first proposed by CARB in the Initial Statement of Reasons 
(“ISOR”), is intended to allow CARB to adapt the CI benchmark schedule in response to 
specified market conditions without having to undertake another rulemaking, meaning that the 
change in stringency of the program does not require additional public review or Board approval. 
This approach is unique to these amendments, as any change to an annual benchmark schedule 
has previously required additional rulemaking. Further, the second 15-day change Proposal 
introduces ambiguity into how the AAM will function in the future. As commenters have noted, 
the newly proposed regulatory text is not clear and can be read to allow and lead to very different 
outcomes for the CI benchmark.3 CARB has declined to clarify what the regulatory text means. 

 
3 In one interpretation, a trigger announced in one year (whether that announcement occurs in February, 
May, August, or November) would go into effect the following calendar year, which would be 
inconsistent with staff’s Notice of Availability statement that the revision would “[provide] further market 
 

https://earthjustice.sharefile.com/i/i264b59fb94e4dcda
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In response to a question about the meaning of the new provisions, CARB stated that it will not 
explain the meaning of the text until it issues the Final Statement of Reason (“FSOR”).4 Per 
CARB procedure, CARB will issue the FSOR after CARB has issued the Notice of Decision 
(“NOD”) on its environmental review and after the Board votes on whether to approve the 
Project. Therefore, the regulation’s meaning and effects will remain unknown to the public and 
decision-makers until after the window for analysis and deliberation is closed.  

 CARB’s failure to disclose the meaning and intent of its proposed changes to the AAM 
violates CEQA’s requirement that the agency accurately describe its project. As we explained in 
our September 30 comments, “[a]n accurate, stable and finite project description is the sine qua 
non of an informative and legally sufficient EIR.” San Joaquin Raptor/Wildlife Rescue Center v. 
County of Stanislaus (1994) 27 Cal.App.4th 713, 730 (quoting County of Inyo v. City of Los 
Angeles (1977) 71 Cal.App.3d 185, 193). An accurate project description is “the heart of the EIR 
process” and “necessary for an intelligent evaluation of the potential environmental effects of a 
proposed activity.” Sacramento Old City Ass’n. v. City Council (1991) 229 Cal.App.3d 1011, 
1023; San Joaquin Raptor/Wildlife Rescue Center, 27 Cal.App.4th at 730. While extensive detail 
is not necessary, the law requires that CEQA documents describe proposed projects with 
sufficient detail and accuracy to permit informed decision-making. See CEQA Guidelines § 
15124 (project description). To adequately evaluate the environmental ramifications of the 
Project, CARB must first provide a comprehensive description of the project itself and its failure 
to do so here is a violation of CEQA. 

B. Although Future AAM Step-Downs in the CI Benchmark Are Highly Likely 
to be Triggered, CARB Does Not Analyze or Disclose Their Environmental 
Effects. 

As we explained in our September 30 comments, CARB’s modeling in the RDEIA lacks 
support and violates CEQA because it assumes that the credit price will be $0 during several 
years in the near future but fails to describe this feature of the Project and analyze the associated, 
reasonably foreseeable impacts. As modeled, the Proposed Scenario in the 15-day Proposal 

 
certainty and lead time to LCFS participants,” as that would only be true if the trigger was announced in 
February (10.5 months’ lead time). CARB, Second Notice of Public Availability of Modified Text and 
Availability of Additional Documents and/or Information (Oct. 1, 2024) at 5, 
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2024/lcfs2024/2nd_15day_notice.pdf. The same 
lead time as the previous version would be given for a trigger announced in May (7.5 months), and less 
lead time would be given for a trigger announced in August or November (4.5 and 1.5 months, 
respectively). In another interpretation, there would be additional lead time, consistent with staff’s Notice 
statement but an additional acceleration could be triggered before the previous trigger went into effect, 
which could cause overcorrection in the market. In both interpretations, sequential year triggers could 
occur, counter to the original proposal and which staff have not explained in their project description, nor 
analyzed. See also Duffy, James, email correspondence with CARB staff “Re: How to interpret the 
proposed text in section 95484.” (Oct. 16, 2024), https://www.arb.ca.gov/lists/com-attach/1-lcfs2024-
2nd15day-BmJcLwNkBTAHeFAP.pdf. 
4 See Duffy, email correspondence with CARB staff “Re: How to interpret the proposed text in section 
95484.” (Oct. 16, 2024), https://www.arb.ca.gov/lists/com-attach/1-lcfs2024-2nd15day-
BmJcLwNkBTAHeFAP.pdf. 

https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2024/lcfs2024/2nd_15day_notice.pdf
https://www.arb.ca.gov/lists/com-attach/1-lcfs2024-2nd15day-BmJcLwNkBTAHeFAP.pdf
https://www.arb.ca.gov/lists/com-attach/1-lcfs2024-2nd15day-BmJcLwNkBTAHeFAP.pdf
https://www.arb.ca.gov/lists/com-attach/1-lcfs2024-2nd15day-BmJcLwNkBTAHeFAP.pdf
https://www.arb.ca.gov/lists/com-attach/1-lcfs2024-2nd15day-BmJcLwNkBTAHeFAP.pdf
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shows credit prices of $0 in 2029, 2030, 2031 and 2032.5 This is problematic for at least two 
reasons.  

First, CARB does not explain how the Project can properly claim greenhouse gas benefits 
(or any other benefit) if it no longer provides a subsidy to purportedly cleaner fuels (due to the $0 
credit price). A $0 LCFS credit price implies that the market is saturated with enough low-carbon 
fuel to meet or exceed regulatory benchmarks without requiring a LCFS financial incentive to 
encourage the production of these fuels or their delivery to California. A repeated stated purpose 
of the LCFS is to provide price signals for investment.6 

Second, given that a $0 credit price implies oversupply of low-carbon fuels relative to the 
deficits needed to meet annual benchmarks, it is reasonable to expect that the AAM will be 
triggered at least once before 2030.7 Triggering an AAM advances the benchmark schedule by a 
year, such that a trigger effective in 2030 would change the benchmark from the staff’s proposed 
30% CI reduction to a 34.5% CI reduction. Thus, the annual change from 2029 to 2030 would be 
nearly 6%, rather than staff’s proposed 1.45% change. A step-down of this CI stringency has not 
been modeled by CARB.8 The RDEIA does not describe this outcome in the project description 
or properly analyze its impacts, including effects that are reasonably foreseeable.  

Despite these fundamental shortcomings in its analysis, CARB did not update its model 
to include the environmental effects of the future AAM triggers. This failure persists in the 
second 15-day change. CARB has not modeled likely step-downs in the CI stringency that are 
likely to occur as a result of its new AAM proposal. Thus, CARB’s failure to explain the 
meaning and effects of its second 15-day proposal on the CI benchmark violates CEQA. 

C. CARB Admits that Changes to the CI Stringency Will Have Environmental 
and Cost Impacts. 

CARB’s failure to analyze and disclose the effects of its newly proposed change to the 
AAM is particularly troubling because CARB itself admits that the program’s CI targets will 
impact the environment. In the DEIA, CARB rejected Alternative 4, which assumed an increase 

 
5 See CARB, Modeling Output Sheets from 15-Day Package, Proposed Scenario at Row 51, 
https://ww2.arb.ca.gov/sites/default/files/2024-08/15Day_Proposed_9step_30_final_posted_0.xlsx.  
6 See ISOR https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2024/lcfs2024/isor.pdf; CARB’s 
February 2023 LCFS Workshop slides 11, 12, and 14: 
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/lcfs_meetings/LCFSpresentation_02222023.pd
f; CARB’s May 2023 LCFS Workshop at slide 6: https://ww2.arb.ca.gov/sites/default/files/2023-
05/LCFSPresentation_052223_0.pdf; CARB’s August 2023 LCFS Workshop, slide 5, 
https://ww2.arb.ca.gov/sites/default/files/2023-08/Workshop%20Slides_1.pdf; CARB’s April 2024 LCFS 
Workshop, slide 18, https://ww2.arb.ca.gov/sites/default/files/2024-
04/LCFS%20April%20Workshop%20Slides.pdf.  
7 To trigger the AAM, the program must (1) be generating more credits than deficits and (2) have a credit 
bank exceeding three quarters of annual deficits. A $0 credit price indicates oversupply of credits relative 
to deficits. CARB currently has a bank exceeding 29 million credits (CARB Quarterly Data Summary, Q2 
2024, published October 31, 2024, https://ww2.arb.ca.gov/resources/documents/low-carbon-fuel-
standard-reporting-tool-quarterly-summaries), and growth of the credit bank is accelerating. 
8 CARB has not modeled a 9% step-down in 2025 with any changes to the benchmark with one or more 
AAM triggers, which is a foreseeable outcome of the proposed regulation. Additionally, CARB has not 
modeled any potential health outcomes from such a foreseeable outcome. 

https://ww2.arb.ca.gov/sites/default/files/2024-08/15Day_Proposed_9step_30_final_posted_0.xlsx
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/lcfs_meetings/LCFSpresentation_02222023.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/lcfs_meetings/LCFSpresentation_02222023.pdf
https://ww2.arb.ca.gov/sites/default/files/2023-05/LCFSPresentation_052223_0.pdf
https://ww2.arb.ca.gov/sites/default/files/2023-05/LCFSPresentation_052223_0.pdf
https://ww2.arb.ca.gov/sites/default/files/2023-08/Workshop%20Slides_1.pdf
https://ww2.arb.ca.gov/sites/default/files/2024-04/LCFS%20April%20Workshop%20Slides.pdf
https://ww2.arb.ca.gov/sites/default/files/2024-04/LCFS%20April%20Workshop%20Slides.pdf
https://ww2.arb.ca.gov/resources/documents/low-carbon-fuel-standard-reporting-tool-quarterly-summaries
https://ww2.arb.ca.gov/resources/documents/low-carbon-fuel-standard-reporting-tool-quarterly-summaries
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in the CI reduction target to 40% in 2030, among other differences from the Proposed 
Amendments. CARB offered the following reasons for rejecting Alternative 4:  

While this alternative does meet most of the objectives of the Proposed Amendments, it 
was rejected because increasing the CI reduction target and allowing fewer limits on biofuels 
crediting in this scenario increases the risk of greater environmental impacts than the Proposed 
Amendments. The alternative also would result in higher direct costs and CARB is mandated by 
AB 32 to consider the cost-effectiveness of measures. As an example of potential risk of greater 
environmental impacts, increasing the CI reduction target to 40% in 2030 would result in an 
increase of the compliance responses associated with the Proposed Amendments and in turn 
would result in an increase in the environmental impacts as disclosed on Chapter 4.0.9  

Given these effects of Alternative 4, CARB staff “did not pursue further evaluation of this 
alternative for the purposes of the Draft EIA.”10 Although it first rejected a 40% target in 2030, 
the newly proposed amendments may lead to this very outcome. As one analysis of the original 
Proposal explains, “Staff’s proposal for an AAM includes a prohibition on the AAM being 
triggered two years in a row but there is no proposed limit on the number of triggers. If multiple 
triggers occur, such as in 2028 and 2030, the benchmark could increase in stringency by over 
20% in just four years, demonstrating the accelerated impact of successive triggers on the 
schedule. In such a case, the target would be 23.25% in 2027 and 43.5% by 2031.”11 In the 
second 15-day change Proposal, the benchmark could be even more stringent, as appears to 
allow the AAM to be triggered two years in a row. In other words, the 40% step-down in 2030 
may in fact occur under the newly proposed amendments.  

Therefore, because CARB has not explained the meaning of its new proposal or modeled 
its effects, the public and decision-makers do not have sufficient information to understand the 
impacts of the proposed regulation, which could be significant. These failures violate CEQA. 
“Only through an accurate view of the project may outsiders and public decision-makers balance 
the proposal’s benefits against its environmental cost, consider mitigation measures, assess the 
advantage of terminating the proposal . . . and weigh other alternatives in the balance.” County of 
Inyo v. City of Los Angeles (1977) 71 Cal.App.3d 185, 192. Here, rather than “demonstrate to an 
apprehensive citizenry that the agency has, in fact, analyzed and considered the ecological 
implications of its action,” CARB appears to be masking the severity of Project impacts and also 
failing to adopt feasible measures to reduce the Project’s serious environmental harms. Laurel 
Heights Improvement Ass’n v. Regents of Univ. of Cal. (1988) 47 Cal.3d 376, 392. Further, 
without justification, CARB is now proposing key features of an Alternative that it previously 
rejected on the basis of high environmental risks and cost implications. CARB has not explained 
or justified the basis for this change. 

 
9 DEIA at 179 (emphasis added). 
10 Id. 
11 Laskowski, Explainer – LCFS Auto Acceleration Mechanism, (2024), 
https://www.cheryllaskowski.com/ca-lcfs-aam (emphasis in original). 

https://www.cheryllaskowski.com/ca-lcfs-aam
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II. CARB Fails to Cure the Multiple Defects in the EIA’s Analysis of the Impacts of 
Increased Crop-Based Biofuel Production. 

 In our comments on the RDEIA, Earthjustice identified multiple flaws in the EIA’s 
assessment of the impacts from the Proposed Amendments’ incentivization of crop-based biofuel 
production. For example, CARB’s environmental assessment relies on outdated modelling that 
does not reflect existing or anticipated levels of biofuel production, fails to disclose the impacts 
of increased biofuel production on human health by exacerbating global food insecurity, fails to 
make a good faith effort to disclose the uncertainties and unsupported assumptions in indirect 
land use change (“ILUC”) modelling, and fails to adopt feasible mitigation to address the 
significant impacts of increased crop-based biofuel production.12 Because the FEIA fails to 
remedy any of these fatal shortcomings, the EIA continues to violate CEQA.  

A. The EIA’s Reliance on 2014 Biofuel Volumes to Assess Indirect Land Use 
Impacts of Crop-Based Biofuel Production Violates CEQA’s Baseline and 
Cumulative Impact Requirements.  

As Earthjustice stated in earlier CEQA comments, the EIA’s assessment of the 
greenhouse gas impacts of increased crop-based biofuel production improperly relies on decade-
old biofuel volumes that fail to reflect the dramatic growth in crop-based biofuels.13 In failing to 
model both existing global levels of biofuel production to set a baseline for Project impacts and 
increased biofuel production resulting both from the Project and past, present, and probable 
future actions in California, the EIA violates CEQA’s baseline and cumulative impact 
requirements. See Guidelines §§ 15125, 15130.  

1. Unlike Other Lifecyle Factors that Are Routinely Updated, CARB’s 
CEQA Analysis Applies Decade-Old ILUC Factors for Crop-Based 
Biofuel Production.  

In 2009, CARB first adopted the Global Trade Analysis Project (“GTAP”) model as part 
of its original adoption of the LCFS program.14 In 2011, the Board directed staff to work with 
interested stakeholders to update ILUC values for various biofuels.15 As part of 2015 LCFS 
readoption, the GTAP model was updated and the Agro-Ecological Zone Emissions Factor 
(“AEZ-EF”) model was created to supplement GTAP’s estimates of GHG emissions from 
various types of land conversions.16 CARB’s methodology for calculating carbon intensity from 
ILUC is set forth in their December 2014 Detailed Analysis for Indirect Land Use Change as part 
of 2015 LCFS readoption.17  

 
12 Earthjustice Comments on RDEIA for the Proposed Regulatory Amendments to the Low Carbon Fuel 
Standard (“Earthjustice RDEIA Comments”) at 3-20. 
13 Earthjustice RDEIA Comments at 4. 
14 See CARB, LCFS Land Use Change Assessment, https://ww2.arb.ca.gov/resources/documents/lcfs-
land-use-change-assessment.  
15 Id.  
16 Id.  
17 CARB, Detailed Analysis for Indirect Land Use Change (Dec. 2014), 
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/iluc_assessment/iluc_analysis.pdf.  

https://ww2.arb.ca.gov/resources/documents/lcfs-land-use-change-assessment
https://ww2.arb.ca.gov/resources/documents/lcfs-land-use-change-assessment
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/iluc_assessment/iluc_analysis.pdf
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As part of its 2018 LCFS Update, CARB did not update ILUC values.18 Instead, CARB 
stated it “maintains its commitment to periodic review and assessment of land use change 
emissions” and “is committed to continuing review of indirect effects including land 
extension/intensification, multi-cropping, and cross-product substitutions for various feedstocks 
used in fuel production after the completion of this round of rulemaking.”19 Yet in the six years 
since, CARB conducted no such review. In the 2024 Proposed Amendments to the LCFS, CARB 
continues to rely on the same ILUC values as it did in the 2015 LCFS Readoption.20 

 
Notably, CARB regularly updates other factors used in the LCFS for lifecycle 

assessment. For example, the Greenhouse gases, Regulated Emissions, and Energy use in 
Technologies (“GREET”) model is a life cycle assessment database developed by Argonne 
National Laboratory. GREET facilitates evaluating the energy and environmental impacts of 
various vehicle and fuel technologies across their entire life cycles and is regularly updated. 
CARB staff adapted the database to develop a California-specific version, called CA-GREET, 
which is used for many parts of a fuel pathway’s CI score. CA-GREET has been updated several 
times to reflect better or newer information about GHG emissions in fuel pathways. CA-GREET 

 
18 Compare 2015 LCFS Regulations at 60, Table 5: Summary of ILUC Values 
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2015/lcfs2015/lcfsfinalregorder.pdf with 2018 
LCFS Regulations at 157, Table 6, Land Use Change Values for Use in CI Determination, 
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2018/lcfs18/fro.pdf (tables showing identical ILUC 
biofuel values). 
19 CARB, LCFS Amendments to the Low Carbon Fuel Standard Regulation and the Regulation on 
Commercialization of Alternative Diesel Fuels, Final Statement of Reasons at 491 (Nov. 2018), 
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2018/lcfs18/fsorlcfs.pdf. 
20 2015 LCFS Regulations at 60, Table 5: Summary of ILUC Values 
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2015/lcfs2015/lcfsfinalregorder.pdf; at 122, 
Proposed Regulation Order, Table 6: Land Use Change Values for Use in CI Determination 
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2024/lcfs2024/lcfs_appa1.pdf. While the proposal 
notes that for certain regions an applicant may have to conduct a separate LUC evaluation, CARB has 
already approved the current LUC value (29.1) for Argentina, a region not specified in the table and 
which has significant deforestation issues. See https://ww2.arb.ca.gov/resources/documents/2023-lcfs-
pathways-requiring-public-comments, Application B0521, approved 12/8/2023, despite public comments 
noting potential issues. 

https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2015/lcfs2015/lcfsfinalregorder.pdf
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2018/lcfs18/fro.pdf
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2018/lcfs18/fsorlcfs.pdf
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2015/lcfs2015/lcfsfinalregorder.pdf
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2024/lcfs2024/lcfs_appa1.pdf
https://ww2.arb.ca.gov/resources/documents/2023-lcfs-pathways-requiring-public-comments
https://ww2.arb.ca.gov/resources/documents/2023-lcfs-pathways-requiring-public-comments
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was updated for the 2015 LCFS readoption (v2.0), the 2018 LCFS amendments (v3.0), and a 
new version (v4.0) is being proposed as part of the current LCFS amendments. The model is 
published for public comment along with underlying documentation.21  

Similarly, the Oil Production Greenhouse gas Emissions Estimator (“OPGEE”) is a 
lifecycle assessment tool estimating the GHG emissions from crude petroleum and natural gas.22 
The model was created in response to Board direction23 to develop annual CI values for crude oil 
used in California, which are used to calculate annual incremental deficits for fossil gasoline or 
diesel fuel.24 CARB contracted Stanford University to initially develop the model and 
subsequently update it for the 2015 LCFS readoption (OPGEE v1.1E) and the 2018 LCFS 
amendments (OPGEE v2.0c), and again for the 2024 update (OPGEE v3.0b).25 The model is 
published for public comment along with underlying documentation.26 Accordingly, CARB’s 
failure to update ILUC factors stands apart from its regular reevaluations of other lifecycle 
calculations. 

2. CARB’s Failure to Update ILUC Factors to Account for Significant 
Increases in Crop-Based Biofuel Production Serves to Understate 
Project Impacts in Direct Contravention of CEQA.  

In evaluating Project impacts, CARB relied on decade-old projections of biofuel 
production that do not reflect the explosive growth in crop-based biofuel production and 
corresponding impact on ILUC emissions. Because biofuels are a global market and the United 
States is now importing biofuels to meet renewable diesel demand,27 CARB further erred in only 
looking at domestic production. As the Food and Agriculture Organization of the United Nations 
(“FAO”) observes, where increased productivity cannot meet demand, “mandating the use of 
biofuels in one region may increase global GHG emissions due to indirect land-use changes in 

 
21 See CARB, LCFS Life Cycle Analysis Models and Documentation, 
https://ww2.arb.ca.gov/resources/documents/lcfs-life-cycle-analysis-models-and-documentation.  
22 See A. Brandt et al., Oil Production Greenhouse Gas Emissions Estimator, OPGEE v3.0b (June 15, 
2022), https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/crude-
oil/opgee_v3.0b_methodology.pdf.  
23 CARB, LCFS Crude Oil Life Cycle Assessment, https://ww2.arb.ca.gov/resources/documents/lcfs-
crude-oil-life-cycle-assessment. 
24 See Section 95489 of the LCFS regulation. Incremental deficits are assigned to each affected fuel 
reporting entity’s compliance obligation if the carbon intensity is higher than the standard. 
25 See CARB, Public Workshop on Revisions to Oil Production Greenhouse Gas Emissions Estimator 
(Apr. 26, 2022), https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/lcfs_meetings/opgee-carb-
presentation.pdf.  
26 See CARB, LCFS Crude Oil Life Cycle Assessment, https://ww2.arb.ca.gov/resources/documents/lcfs-
crude-oil-life-cycle-assessment.  
27 USEIA, Petroleum & Other Liquids, US Imports of Biodiesel (11.929 million barrels of biodiesel 
imported in 2023), 
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=M_EPOORDB_IM0_NUS-
Z00_MBBL&f=A; USEIA, Petroleum & Other Liquids, U.S. Imports of Renewable Diesel Fuel (8.662 
million barrels imported in 2023), 
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=M_EPOORDO_IM0_NUS-
Z00_MBBL&f=A.  

https://ww2.arb.ca.gov/resources/documents/lcfs-life-cycle-analysis-models-and-documentation
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/crude-oil/opgee_v3.0b_methodology.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/crude-oil/opgee_v3.0b_methodology.pdf
https://ww2.arb.ca.gov/resources/documents/lcfs-crude-oil-life-cycle-assessment
https://ww2.arb.ca.gov/resources/documents/lcfs-crude-oil-life-cycle-assessment
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/lcfs_meetings/opgee-carb-presentation.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/lcfs_meetings/opgee-carb-presentation.pdf
https://ww2.arb.ca.gov/resources/documents/lcfs-crude-oil-life-cycle-assessment
https://ww2.arb.ca.gov/resources/documents/lcfs-crude-oil-life-cycle-assessment
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=M_EPOORDB_IM0_NUS-Z00_MBBL&f=A
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=M_EPOORDB_IM0_NUS-Z00_MBBL&f=A
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=M_EPOORDO_IM0_NUS-Z00_MBBL&f=A
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=M_EPOORDO_IM0_NUS-Z00_MBBL&f=A
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locations where the biofuel feedstock is grown.”28 In failing to assess Project impacts based on 
existing and projected global levels of biofuel production, the EIA violates CEQA’s baseline and 
cumulative impact requirements. 

In determining the ILUC emissions from biofuels, as illustrated below in an excerpt from 
CARB’s Analysis of Indirect Land Use Change, the primary input is supply “shock,” which 
“corresponds to an increase in the volume of biofuel production used as an input to model to 
estimate land use changes.”29  

 
 

 To assess ILUC emissions for the readoption of the LCFS in 2015, CARB applied the 
following shocks, which corresponded to anticipated impacts of the U.S. Renewable Fuel 
Standard (“RFS”) quantities as structured at that time compared to a 2004 baseline.30 With the 
exception of sugarcane ethanol, CARB applied shock values that only looked at U.S. biofuel 
production.31  

The shock values CARB applied for the 2015 LCFS readoption do not account for the 
explosion of renewable diesel (“RD”) and biodiesel (“BD”) derived from crop-based biofuels32 
since that time. As observed by the United States Department of Agriculture (“USDA”), 
“[d]uring the past few years, the landscape for U.S. renewable diesel production has drastically 
changed….this dramatic U.S. production and capacity growth is causing significant, market-

 
28 FAO, The Future of Land and Agriculture: Trends and Challenges at 36 (2017) 
https://openknowledge.fao.org/server/api/core/bitstreams/2e90c833-8e84-46f2-a675-
ea2d7afa4e24/content. 
29 CARB, Detailed Analysis of Indirect Land Use Change at I-8, I-16, 
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/iluc_assessment/iluc_analysis.pdf.  
30 Id. at I-8, I-25 (for corn ethanol, “production increment corresponds to increasing U.S. corn ethanol 
production from 3.41 billion gallons produced in 2004 to the 15 billion gallons authorized by the Energy 
Independence and Security Act of 2007.”). See also UC Davis, Policy Institute for Energy, Environment 
and the Economy, Comments on Proposed Low Carbon Fuel Standard Amendments at 8 (Feb. 20, 2024).  
31 Id. at I-29; I-31: I-35. 
32 Renewable diesel, like biodiesel, is produced from the same renewable feedstocks such as vegetable 
oils, animal fats, or used cooking oil (UCO). The difference is that renewable diesel is produced using a 
hydrogen treatment which makes it chemically equivalent to petroleum diesel and can therefore be 
blended at higher levels and transported using existing pipelines.  

https://openknowledge.fao.org/server/api/core/bitstreams/2e90c833-8e84-46f2-a675-ea2d7afa4e24/content
https://openknowledge.fao.org/server/api/core/bitstreams/2e90c833-8e84-46f2-a675-ea2d7afa4e24/content
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/iluc_assessment/iluc_analysis.pdf
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altering shifts both domestically and to foreign feedstock trade.”33 Indeed, the share of biomass-
based diesel (“BBD”) credited under the LCFS program grew from 1 percent of total volumes in 
2011 to 46 percent in 2022 and made up over half of compliance volumes in Q1 of 2023.34 

Biofuels rely on feedstock availability. The selection of feedstocks for biofuel production 
primarily depends on the type of biofuel being produced and the technological requirements of 
the production process. For example, ethanol is typically produced from sugar or starch-based 
feedstocks such as corn, sugarcane, or sorghum because these materials are rich in sugars that 
can be easily fermented into alcohol. In the United States, corn is the predominant feedstock for 
ethanol, while in Brazil, sugarcane is predominant, although both can be used in E10 fuels. 

Similarly, RD and BD are produced from lipid-based feedstocks like vegetable oils (soy, 
palm, canola), animal fats, and recycled greases. These oils and fats undergo processing where 
the lipid molecules are transformed into fatty acid methyl esters (“FAME”) for biodiesel or 
hydrocarbons for renewable diesel. These processes require feedstocks with high lipid content, 
which make vegetable oils and animal fats ideal, but also highly interchangeable. 

The volumes of available feedstocks for biofuels are limited by agricultural capacity, land 
use considerations, and competing uses for these feedstocks in food, feed, and industrial sectors. 
Increasing demand for biofuels has significant impacts on global markets and food costs. As 
more agricultural land is dedicated to biofuel feedstock production, there is less land available 
for food crops, which can lead to increased food prices and heightened food security concerns, 
especially in regions heavily dependent on agricultural imports.  

Moreover, because crop-based oil markets are global and oils such as soy and palm are 
highly interchangeable, diversion of one type of oil for use as a biofuel can increase demand for 
another type of oil for other uses. As noted by the International Council on Clean Transportation 
(“ICCT”) in its February 20, 2024 comments on the Proposed Amendments: 

When soybean oil is diverted from food, feed, and oleochemicals markets 
it is often substituted with palm oil;35 this greatly increases its upstream 
emissions impacts because palm oil is often grown on high-carbon stock 
land….This risk is “especially [likely] if RFS program total biofuel 
mandates increase in the future.”36 Due to soy-palm substitution and 

 
33 USDA, Foreign Agricultural Service, U.S. Renewable Diesel Production Growth Drastically Impacts 
Global Feedstock Trade (June 2024), https://fas.usda.gov/data/us-renewable-diesel-production-growth-
drastically-impacts-global-feedstock-trade.  
34 ICCT, Memo to CARB Staff Re: Soy oil market distortions under the LCFS program at 2 (Aug. 2023). 
35 Santeramo et al., Linking soy oil demand from the US Renewable Fuel Standard to palm oil expansion 
through an analysis on vegetable oil price elasticities, 127 Energy Policy 19-23 (Apr. 2019), 
https://www.sciencedirect.com/science/article/abs/pii/S0301421518307924.  
36 USEPA, Biofuels and the Environment: Third Triennial Report to Congress (External Review Draft) at 
IS-22, https://cfpub.epa.gov/ncea/biofuels/recordisplay.cfm?deid=353055.  

https://fas.usda.gov/data/us-renewable-diesel-production-growth-drastically-impacts-global-feedstock-trade
https://fas.usda.gov/data/us-renewable-diesel-production-growth-drastically-impacts-global-feedstock-trade
https://www.sciencedirect.com/science/article/abs/pii/S0301421518307924
https://cfpub.epa.gov/ncea/biofuels/recordisplay.cfm?deid=353055


11 

pressure that soy expansion places on other markets, soy [biomass-based 
diesel] BBD’s ILUC emissions may even exceed that of fossil fuel.37 

Global biofuel consumption has grown dramatically over the past two decades. 
According to an industry report on global bioenergy, biofuel production increased nine-fold from 
2000-2018, with 160 billion liters (42 billion gallons) of biofuels produced in 2018.38 A 2017 
report by FAO found that “[b]etween 2000 and 2009, the consumption of vegetable oil for all 
purposes grew at an annual rate of 5.1 percent, while the consumption of vegetable oil for biofuel 
production grew at an annual rate of 23 percent,” noting the increase in production of bioenergy 
crops has led to a conversion of considerable areas of forest into farmland.39 Thus, the concern 
over the impacts of land use changes grows as biofuel demand increases. Land use change 
effects of biofuels can lead to climate-related effects, through intensification and conversion of 
carbon-rich areas (such as peatland or rainforests) which release carbon upon conversion to 
agricultural land. For this reason, the shock values CARB used to determine ILUC emissions 
matter in determining the severity of project impacts.  

The relationship between biofuel volumes and ILUC impacts is further illustrated in 
EPA’s 2023 evaluation of five different ILUC models to better understand the potential GHG 
impacts of increased use of biofuels. The evaluation, termed the Model Comparison Exercise 
(“MCE”) looked at baseline uses of biofuels (2014 for the GTAP model) and what GHG effects 
an additional 1 billion gallons of ethanol or soy biodiesel would show across the five models.40 
The results showed that with increasing demand of crop-based feedstocks for biofuels, GHG 
emissions also increased. While CARB’s previous study evaluated GTAP for similar effects, the 
EPA study used updated models and higher volumes of biofuels than CARB’s earlier approach. 
The MCE results had two overarching conclusions. First, significant uncertainty exists across 
models. Increases in GHG emissions from land use change ranged from 10 kgCO2/MMBTU for 
GTAP to 295 kgCO2/MMBTU for the Applied Dynamic Analysis of Global Economy 
(“ADAGE”) model.41 These differences, according to EPA, are due to the sensitivity of each 

 
37 ICCT, Comments on Proposed Low Carbon Fuel Standard Amendments (Feb. 20, 2024), 
https://www.arb.ca.gov/lists/com-attach/6886-lcfs2024-AmsCZwFjACcAWQJu.pdf.  
38 World Bioenergy Ass’n, Global Bioenergy Statistics 2020, 
https://www.worldbioenergy.org/uploads/201210%20WBA%20GBS%202020.pdf.  
39 FAO, The Future of Land and Agriculture: Trends and Challenges at 35-36 (2017). 
40 USEPA, Model Comparison Exercise Technical Document at 44, 113 (2023), 
https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P1017P9B.pdf. In LCFS carbon intensity units, this is a CI 
increase of 10.55 gCO2e/MJ to 311.23 gCO2e/MJ above the current LUC value for soy (1 g CO2e/MJ = 
1.055 kg CO2e/MMBTU). As discussed below, the much smaller increase in carbon intensity in GTAP 
likely reflects that model’s inability to assume biofuel production results in the conversion of unmanaged 
forest. Models like ADAGE that have this capability showed ILUC impacts that well exceed the carbon-
intensity of fossil diesel. 
41 USEPA, Model Comparison Exercise Technical Document at 44, 113 (2023), 
https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P1017P9B.pdf. In LCFS carbon intensity units, this is a CI 
increase of 10.55 gCO2e/MJ to 311.23 gCO2e/MJ above the current LUC value for soy (1 g CO2e/MJ = 
1.055 kg CO2e/MMBTU). As discussed below, the much smaller increase in carbon intensity in GTAP 
likely reflects that model’s inability to assume biofuel production results in the conversion of unmanaged 
forest. Models like ADAGE that have this capability showed ILUC impacts that well exceed the carbon-
intensity of fossil diesel. 

https://www.arb.ca.gov/lists/com-attach/6886-lcfs2024-AmsCZwFjACcAWQJu.pdf
https://www.worldbioenergy.org/uploads/201210%20WBA%20GBS%202020.pdf
https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P1017P9B.pdf
https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P1017P9B.pdf
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model’s framework and assumptions, meaning the system as a whole may not be understood 
enough to model with certainty. Second, all models showed that with increasing volumes of soy-
based biofuel, greenhouse gas emissions from ILUC also increase. Even under the lower-end 
increase from increased biofuel production modelled in GTAP, ILUC emissions from soy diesel 
increase by approximately 36 percent from the 29.1 gCO2e/MMBTU used by CARB in its 
environmental analysis.  

Accordingly, CARB’s failure to examine the impact of crop-based biofuels in light of 
significantly higher production volumes serves to understate impacts in direct contravention of 
CEQA’s analytical requirements. Increased deforestation pressures from substantially increased 
production levels fundamentally compromise the integrity of CARB’s environmental analysis in 
at least two ways.  

First, under CEQA, existing environmental conditions “will normally constitute the 
baseline physical conditions by which a lead agency determines whether an impact is 
significant.” CEQA Guidelines § 15125(a). CARB relies on 2004 baseline levels of biofuel 
production from which it evaluates ILUC impacts, but the 2004 baseline production levels are far 
less than the levels of biofuels currently produced domestically, much less globally, and thus are 
not reflective of existing conditions. Indeed, despite their relevance in understanding Project 
impacts, the EIA’s description of the environmental setting omits any reference to existing levels 
of crop-based biofuel production.42  

Moreover, CARB has long been aware of the low quantities of biofuels modelled to 
assess ILUC impacts and the need for an updated analysis. In its FSOR for the 2018 LCFS 
Rulemaking, CARB recognized that “the GTAP model database used reflected the global 
economy when negligible quantities of inedible oil and tallow were used in biofuel production 
which limited contributions of these feedstocks to impact cross-product substitutions” and stated 
“Staff is committed to periodically updating life cycle analysis modeling tools and is committed 
to revisiting indirect effects analysis in a future rulemaking.”43 Yet despite skyrocketing biofuel 
production in the years following CARB’s stated commitment, it failed to update shock values in 
this rulemaking to properly assess Project impacts.  

Because biofuels are a global market44 and the United States is now importing biofuels to 
meet RD demand, CARB further erred in only looking at domestic production. As FAO 
observes, where increased productivity cannot meet demand, “mandating the use of biofuels in 
one region may increase global GHG emission due to indirect land-use changes in locations 
where the biofuel feedstock is grown.”45  

 
42 See DEIA, Attachment A: Environmental and Regulatory Setting for the Proposed Low Carbon Fuel 
Standard. 
43 CARB, Final Statement of Reasons for 2018 LCFS Amendments at 484 (Nov. 2018), 
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2018/lcfs18/fsorlcfs.pdf?_ga=2.241016003.135030
859.1728496245-198839816.1713644471.  
44 The close integration of the U.S. into international markets means that crop price changes in the U.S. 
caused by biofuels are reflected internationally. Roberts et al., Identifying Supply and Demand Elasticities 
of Agricultural Commodities: Implications for the US Ethanol Mandate, 103 Am. Econ. Rev. 2265 
(2013).  
45 FAO, The Future of Land and Agriculture: Trends and Challenges at 36. 

https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2018/lcfs18/fsorlcfs.pdf?_ga=2.241016003.135030859.1728496245-198839816.1713644471
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2018/lcfs18/fsorlcfs.pdf?_ga=2.241016003.135030859.1728496245-198839816.1713644471
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To comport with CEQA and properly analyze project impacts, CARB should have started 
with a shock value that represented existing global levels of crop-based biofuel production. As 
EPA states in its Model Technical Analysis, “soybean oil does have near perfect substitutes for 
many end uses, in the form of other vegetable oils.”46 Accordingly, a soybean oil shock could 
include other vegetable oil production levels as a means of understanding the carbon intensity of 
biofuel production at current levels.  

From a baseline reflecting existing global levels of crop-based biofuel production, CARB 
should then have used shock values representing increased biofuel production both under the 
Proposed Amendments and when considered in the context of projected growth elsewhere. The 
Proposed Amendments are not the only driver of increased crop-based biofuel production and its 
associated impacts. In its July 2022 workshop, CARB recognized that “[c]lean fuels programs in 
Oregon, Washington, Canada, Brazil and EU will likely increase global demand for crop-based 
fuels.”47 CARB similarly stated in its November 2022 LCFS workshop that “[i]n light of 
expected increase in global production capacity, staff continues to evaluate the need for 
adjustments to prevent potential deforestation, land conversion, and adverse food supply 
impacts.”48 The International Energy Agency (“IEA”) estimates that globally, “[b]iofuel demand 
is set to expand 38 billion litres [roughly ten billion gallons] over 2023-2028, a near 30% 
increase from the last five-year period.”49 As each billion gallons of soybean oil based renewable 
diesel requires about 15 million acres of land to grow - an area roughly the size of West Virginia 
– the potential cumulative impacts of increased global biofuel production are far from trivial. 50 
Yet despite recognizing escalating land-use pressures from increased biofuel production from 
policies in other states and countries, CARB’s cumulative impacts assessment is limited to 
assessing related projects under California’s 2022 Scoping Plan.51 Moreover, what cumulative 
analysis the EIA does conduct ignores the Project’s cumulative effect on impacts from crop-
based biofuels.  

 Indeed, the land pressures from crop-based biofuel production are a classic example of a 
cumulative impacts problem, with increased global biofuel production correlated to tropical 
deforestation, food insecurity, and other harms. The EIA’s failure to “discuss cumulative impacts 
of a project when the project’s incremental effect is cumulatively considerable” violates CEQA. 
Guidelines § 15130(a). In addition, even if the EIA had included a cumulative impacts 
assessment for biofuel production, limiting it to projects under the statewide Scoping Plan would 
be wholly inadequate particularly where, as here, CARB acknowledged potential impacts from 

 
46 USEPA, Model Comparison Exercise Technical Document at 97. 
47 CARB, LCFS Public Workshop: Potential Changes to the Low Carbon Fuel Standard, Slide 36 (July 7, 
2022), https://ww2.arb.ca.gov/sites/default/files/2022-07/LCFSWorkshop_Presentation.pdf. 
48 CARB, LCFS Public Workshop: Concepts and Tools for Compliance Modeling, Slide 28 (Nov. 9, 
2022), https://ww2.arb.ca.gov/sites/default/files/2022-11/LCFSPresentation.pdf.  
49 IEA, Renewables 2023, Analysis and forecast to 2028 at 94 (Jan. 2024), 
https://iea.blob.core.windows.net/assets/96d66a8b-d502-476b-ba94-54ffda84cf72/Renewables_2023.pdf. 
(38 billion liters equates to slightly over 10 billion gallons). 
50 Murphy, UC Davis Institute of Transportation Studies, https://its.ucdavis.edu/blog-post/making-policy-
in-the-absence-of-certainty-biofuels-and-land-use-change/. See also Zhang et al., Grassland-to-cropland 
conversion increased soil, nutrient, and carbon losses in the US Midwest between 2008 and 2016, 
Environ. Res. Lett. 16 054018 (2021), https://iopscience.iop.org/article/10.1088/1748-9326/abecbe/pdf.  
51 DEIA at 141 et seq. 

https://ww2.arb.ca.gov/sites/default/files/2022-07/LCFSWorkshop_Presentation.pdf
https://ww2.arb.ca.gov/sites/default/files/2022-11/LCFSPresentation.pdf
https://iea.blob.core.windows.net/assets/96d66a8b-d502-476b-ba94-54ffda84cf72/Renewables_2023.pdf
https://its.ucdavis.edu/blog-post/making-policy-in-the-absence-of-certainty-biofuels-and-land-use-change/
https://its.ucdavis.edu/blog-post/making-policy-in-the-absence-of-certainty-biofuels-and-land-use-change/
https://iopscience.iop.org/article/10.1088/1748-9326/abecbe/pdf
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increased global production. Guidelines § 15130(b)(3) (requiring lead agencies to “define the 
geographic scope of the area affected by the cumulative effect and provide a reasonable 
explanation for the geographic limitation used.”).  

CARB’s assertion in the Response to Comments that a “lack of consensus and the time- 
and resource-intensive process that would be necessary to pursue a comprehensive reevaluation 
of land use change modeling” preclude it from updating ILUC impacts does not excuse its 
CEQA violations.52 First, CEQA requires that impacts be analyzed based off existing conditions. 
Reliance on 10-year-old analysis that does not comport with existing and projected levels of 
crop-based biofuel production violates this fundamental requirement. Second, at a minimum, 
CARB could have updated shock values to reflect current and projected levels of biofuel 
production similar to EPA’s analysis without undergoing a “comprehensive revaluation” of the 
model. Finally, this is the same excuse CARB has fallen back on in previous LCFS updates. As 
set forth above, following those updates, CARB committed to relook at ILUC but failed to do so, 
despite amendments in 2018 and 2019, and a four-year process for the current amendments.53 

CARB cannot continue to rely on the same excuse for reliance on woefully outdated information 
particularly where, as here, that reliance violates CEQA’s analytic requirements.  

B. The EIA Continues to Mislead Decision-Makers and the Public by Failing to 
Disclose the Fundamental Flaws in GTAP. 

Even if the EIA correctly used existing and projected volumes of crop-based biofuel 
production to evaluate the Project’s ILUC impacts, the EIA would continue to violate CEQA by 
failing to disclose the uncertainties and unsupported assumptions in GTAP. As discussed above, 
EPA evaluation of how different ILUC models respond to increased shock values yielded a range 
of results, with smaller increases under GTAP, and a large increase under ADAGE such that 
ILUC emissions exceeded those of fossil fuels.54 This range of outcomes is because GTAP and 
other models rely on economic elasticities, which define the sensitivity of supply and demand to 
price changes. These elasticities are key inputs in determining how land use changes in response 
to changes in crop prices and production demand (such as from biofuels). However, the 
derivation of these elasticities is often entirely subjective or based on limited datasets, leading to 
questionable projections of land use change. As noted by prominent researchers, “[t]he GTAP-
BIO model reflects the subjective expert opinion of a relatively small group of researchers. There 
is an apparent tendency for evidence that might support parameters leading to higher ILUC 
estimates to be robustly challenged by GTAP-BIO modelers, while weaker analysis that supports 
the generation of lower ILUC estimates has been readily accepted.”55 

 
52 Response to Comments at 14. 
53 CARB, Public Engagement to Inform Proposed Low-Carbon Fuel Standard Regulatory Updates. 
54 USEPA, Model Comparison Exercise Technical Document at 44, 113 (2023), 
https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P1017P9B.pdf. Converting from kgCO2eq/MMBTU (1 g 
CO2e/MJ = 1.055 kg CO2e/MMBTU). As discussed below, the much smaller increase in carbon intensity 
in GTAP likely reflects that model’s inability to assume biofuel production results in the conversion of 
unmanaged forest. Models like ADAGE that have this capability showed ILUC impacts that well exceed 
the carbon-intensity of fossil diesel. 
55 Malins et al., How robust are reductions in modeled estimates from GTAP-BIO of the indirect land use 
change induced by conventional biofuels?, Journal of Cleaner Production 258 (2020) 120716. 

https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P1017P9B.pdf
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Rather than only rely on GTAP using decade-old assumptions, CARB should have 
evaluated multiple models to determine whether they were adequate for use and based on peer-
reviewed data, and whether the assumptions (such as elasticities) are calibrated to the volumes of 
biofuels being evaluated.56 CARB should then have run multiple scenarios on models deemed 
adequate. Finally, CARB should have conducted uncertainty analyses for each model, such as 
Monte Carlo simulations.57  

Moreover, rather than disclose key model shortcomings, the EIA attempts to hide them. 
For example, the DEIA states, “[a] fuel that is more likely to displace sensitive lands, such as 
forests, would have a higher LUC value, making it less attractive for use in complying with the 
Proposed Amendments.”58 While this would be the case if the model CARB used was capable of 
assessing the impact of biofuel production on displacement of sensitive lands, GTAP is unique 
among ILUC models in not having this capability. GTAP is “the only model with zero area of 
non-commercial land available for conversion to a commercial use.”59 GTAP’s inability to 
account for biofuel production resulting in direct conversion of forests, savannas, and other 
carbon-rich ecosystems results “in lower overall CI estimates compared to when non-commercial 
land is represented and available for conversion.”60 With recent satellite data showing a clear 
trend of increasing deforestation and land conversion alongside rising soybean consumption in 
the biofuel sector, key GTAP assumptions are not supported by substantial evidence.61 

 
56 Models use elasticities to predict the response of one variable based on another variable. In economic 
modeling, elasticities are generally derived using historical data, econometric techniques, and theoretical 
assumptions to estimate relationships between variables like price, supply, and demand. Because we have 
not seen the level of supply and demand for biofuels, it is at least questionable whether elasticities are 
static no matter the conditions. In fact, many elasticities can show non-linear behavior at extreme ranges 
of variables. Policy shifts can also affect elasticities, and we are seeing more policies to expand biofuels 
globally. 
57 In CARB’s 2015 analysis, Monte Carlo simulations were used to assess uncertainties for the LUC 
factors. These simulations allowed CARB to evaluate how uncertainties in parameters like elasticities, 
land-use changes, and market responses might impact the carbon intensity scores of biofuels. These 
simulations are typically used to model a range of possible outcomes based on variations in input data, 
providing a more comprehensive understanding of potential impacts and risks. Monte Carlo simulations 
are a statistical technique used to model and understand the behavior of complex systems by simulating a 
large number of possible outcomes. The method is based on repeated random sampling to estimate the 
probable results of a process that has inherent uncertainty or variability. It’s particularly useful in 
scenarios where models have high complexity or uncertainty in the system. CARB conducted 30 
iterations, which is on the low end of what is considered sufficiently large. See William Oberle, Monte 
Carlo Simulations: Number of Iterations and Accuracy (July 2015), 
https://apps.dtic.mil/sti/tr/pdf/ADA621501.pdf. 
58 DEIA at 69.  
59 Plevin et al., Choice in land representation materially affect modeled biofuel carbon intensity estimates, 
Journal of Clean Production, 349:131477 at 2 (2022). 
60 Id.  
61 See Feng et al., Doubling of annual forest carbon loss over the tropics during the early twenty-first 
century 5 Nature Sustainability 441-451 (Feb. 2022), https://www.nature.com/articles/s41893-022-00854-
3; Song et al., Massive soybean expansion in South America since 2000 and implications for 
conservation, 4 Nature Sustainability 784-792 (2021), https://www.nature.com/articles/s41893-021-
00729-z.  

https://apps.dtic.mil/sti/tr/pdf/ADA621501.pdf
https://www.nature.com/articles/s41893-022-00854-3
https://www.nature.com/articles/s41893-022-00854-3
https://www.nature.com/articles/s41893-021-00729-z
https://www.nature.com/articles/s41893-021-00729-z
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 While CARB acknowledged this limitation in the 2018 LCFS Updates, it subsequently 
did nothing to remedy this defect in evaluating ILUC impacts under the Proposed Amendments. 
In its FSOR for the 2018 LCFS update, CARB acknowledged that “[i]n GTAP-BIO, all forestry 
land is treated as producing timber, so the conversion of any forestry land results in a decline in 
timber output from the converted area, creating pressure elsewhere to increase timber production, 
counteracting some of the forest removal in terms of carbon emissions. If non-commercial forest 
land were available for conversion, this market-mediated effect would not occur, most likely 
resulting in an increase in LUC emissions.”62 CARB’s exclusive reliance on a land use model 
that excludes deforestation as a potential result of increased biofuel production coupled with 10-
year-old shock values serves to significantly understate project impacts and in not a supportable 
basis from which to assess ILUC impacts. Moreover, rather than disclose this limitation, the EIA 
improperly suggests that ILUC factors used by CARB account for deforestation when they do 
not. Moreover, CARB’s own assertion that it did not model all the potential areas for feedstock 
production, along with the global nature of fuel production, shows that CARB should have 
revised its modeling to include ILUC estimates that accurately reflect the potential risks.63 

C. The EIA Continues to Fail to Address Impacts of Increased Crop-Based 
Biofuel Production on Global Fuel Insecurity and Its Corresponding Impacts 
on Public Health. 

As discussed in Earthjustice’s comments on the RDEIA, the RDEIA ignores the health 
impacts of increased crop-based biofuel production from increased food insecurity.64 Because the 
FEIA fails to remedy this fundamental defect, the EIA continues to violate CEQA. Moreover, 
CARB’s response to Earthjustice’s comments is wholly deficient, falling far short of CEQA’s 
requirement that a lead agency provide “good faith, reasoned analysis” in response to comments. 
Guidelines § 15088(c).  

The CARB’s Response to Earthjustice’s comments on the impact of increased biofuel 
production on global food insecurity is to refer to Master Responses 2 and 3.”65 Neither of these 
responses constitute a “good faith, reasoned analysis” response to Earthjustice’s comment. 
Guidelines § 15088(c). Master Response 2 purports to address deforestation impacts from crop-
based biofuel production and Master Response 3 states the CARB is not required to analyze 
speculative impacts without specifically addressing food insecurity.66  

As an initial matter, the link between increased demand for biofuels and increased food 
insecurity is well-documented. As researchers have found, in a review of over one hundred 
economic modeling studies of the potential impact on prices from increased biofuel demand, 
“[t]he overwhelming consensus in the literature we surveyed is that, as predicted by basic 

 
62 CARB, LCFS Amendments to the Low Carbon Fuel Standard Regulation and the Regulation on 
Commercialization of Alternative Diesel Fuels, Final Statement of Reasons at 490 (Nov. 2018), 
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2018/lcfs18/fsorlcfs.pdf.  
63 Response to Comments at 14. 
64 Earthjustice RDEIA Comments at 8-9. 
65 Response to Comments at 349.  
66 Response to Comments at 12-17. 

https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2018/lcfs18/fsorlcfs.pdf
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economics, biofuel demand (and hence biofuel policy) results in increased food prices.”67 The 
impact of increased food prices falls on poor households in the developing world the hardest. 
This is because “food consumption of poor households in the developing world is more sensitive 
to food commodity prices than consumption in the developed world is, and thus these poorer 
households will be disproportionately affected by food price increases caused by biofuel 
demand.”68 Accordingly, the evidence that increasing (or maintaining) demand for food-based 
biofuels can be expected to increase poverty and reduce food security is compelling.”69 

Indeed, the purported greenhouse gas benefits CARB claims from biofuel are premised 
on reduced demand for food due to lack of affordability. As CARB acknowledged in its 2014 
Detailed Analysis of Land Use Change that is the basis of the ILUC factors CARB continues to 
use in assessing the impact of the Proposed Amendments: 

The LCFS, together with biofuel production mandates in the U.S. and 
Europe, will result in the diversion of agricultural land from food production 
to biofuel feedstock production. This diversion of agricultural land to 
biofuel production will exert an upward pressure on food commodity 
prices, and potentially lead to food shortages, increasing food price 
volatility, and inability of the world’s poorest people to purchase adequate 
quantities of food. GTAP analysis predicts that price increases resulting 
from the additional demand for biofuels will result in reduced crop 
production, leading to lower food consumption.70 

CARB cannot recognize the link between biofuel production and food insecurity and include the 
corresponding reduction in food demand to assess greenhouse gas emissions from biofuels while 
simultaneously asserting this is a speculative impact. As observed by leading researchers, 
“[p]olicy makers should give serious consideration to the balance between the environmental 
benefits delivered by biofuel policy and the incidental harm done through increased food 
prices.”71 Yet in failing to so much as disclose this impact, particularly, where, as here, it 
underpins the Project’s ILUC analysis, the EIA precludes any such discussion and in direct 
contravention of CEQA, sweeps these serious concerns “under the rug.” Save the Hill Group v. 
City of Livermore (2022) 76 Cal.App.5th 1092, 1108. 

 
67 Malins, Thought for food: A review of the interactions between biofuel consumption and food markets 
at 3 (Sept. 2017), https://www.transportenvironment.org/uploads/files/Cerulogy_Thought-for-
food_September2017.pdf.  
68 Id. at 8. 
69 Id.  
70 CARB, Detailed Analysis of Indirect Land Use Change at I-21 (2014), 
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/iluc_assessment/iluc_analysis.pdf (emphasis 
added).  
71 Malins, Thought for food: A review of the interactions between biofuel consumption and food markets 
at 8 (Sept. 2017), https://www.transportenvironment.org/uploads/files/Cerulogy_Thought-for-
food_September2017.pdf.  

https://www.transportenvironment.org/uploads/files/Cerulogy_Thought-for-food_September2017.pdf
https://www.transportenvironment.org/uploads/files/Cerulogy_Thought-for-food_September2017.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/iluc_assessment/iluc_analysis.pdf
https://www.transportenvironment.org/uploads/files/Cerulogy_Thought-for-food_September2017.pdf
https://www.transportenvironment.org/uploads/files/Cerulogy_Thought-for-food_September2017.pdf
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D. The EIA Fails to Adopt All Feasible Mitigation Measures to Reduce Impacts 
from Increased Biofuel Production.  

1. Adding Sunflower Oil to the Virgin Oils Subject to the Credit Limit Is 
Insufficient to Address Resource Shuffling. 

Earthjustice’s comments on the RDEIA explained the importance of extending the 20 
percent limit on crop-based fuel production to all virgin oils rather than only soybean and canola 
oil to prevent resource shuffling given the interchangeability of vegetable oils.72 CARB’s 
addition of only sunflower oil to the 20 percent limit in its second set of 15-day changes to the 
Proposed Amendments fails to adequately address this concern. By not including all oil 
feedstocks, including corn oil, the Proposed Amendments continue to enable resource shuffling 
through the substitution of other virgin oils.  

Other sources of edible oil for biodiesel production include rapeseed, peanut, olive, 
coconut, mustard, and linseed,73 and current corn-based fermentation facilities could be 
converted to make drop-in fuels.74 Yet, CARB has not evaluated what feedstocks would replace 
soy, canola, and sunflower. CARB also stated that the credit limit is meant to “[avoid] sending a 
long-term signal for virgin soy or canola oil to serve California demand.”75 However, the issues 
on food insecurity and deforestation are not limited to soy and canola oil. Further, CARB states 
that “[t]he State must ensure that other regions are able to also access increasing volumes of low-
carbon alternative fuels.”76 Yet, by failing to put an overall limit on biofuels, producers will 
likely continue to send fuel to California, as shown by CARB's own modeling.77 Producers may 
not even be limited in virgin oil volumes because of the ease of feedstock switching.  

2. Assigning Excess Crop-Based Oils the Benchmark CI Is Ineffective in 
Deterring Production.  

As Earthjustice explained in comments on the RDEIA, CARB's proposal to assign 
biofuel volumes that exceed 20% of virgin oil feedstock the compliance benchmark CI is at best 
a short-term signal that fails to provide the necessary disincentive for long-term change.78 This is 
because assigning excess volumes the benchmark CI still offers an advantage to biofuel 
producers. Though these excess volumes won't generate credits in the LCFS, they also do not 

 
72 Earthjustice RDEIA Comments at 16.  
73 Ambat et al., Recent advancement in biodiesel production methodologies using various feedstock: A 
review, 90 Renewable and sustainable energy reviews 356-69 (2018), 
https://www.sciencedirect.com/science/article/abs/pii/S1364032118301588.  
74 See Targray, Feedstock Supply for Biodiesel and Renewable Diesel Producers, 
https://www.targray.com/biofuels/feedstock (“First-generation biofuel is produced from vegetable oils and 
food crops such as palm, rapeseed, soy, beets and cereals like corn and wheat.”). 
75 CARB, Notice of Public Availability of Modified Text and Availability of Additional Documents for 
Frist 15-Day Changes at 4 (Aug. 12, 2024), 
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2024/lcfs2024/15day_notice.pdf.  
76 Id.  
77 In the CATS output for the 15-day Proposal, CARB shows BD/RD will continue to be used in CA, even 
when deficit-generating. See Virgin Oils credit quantity and Waste Oils credit quantity, 
https://ww2.arb.ca.gov/sites/default/files/2024-08/15Day_Proposed_9step_30_final_posted_0.xlsx. 
(Starting in 2034, virgin is deficit-generating.)  
78 Earthjustice RDEIA Comments at 13-14. 

https://www.sciencedirect.com/science/article/abs/pii/S1364032118301588
https://www.targray.com/biofuels/feedstock
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2024/lcfs2024/15day_notice.pdf
https://ww2.arb.ca.gov/sites/default/files/2024-08/15Day_Proposed_9step_30_final_posted_0.xlsx
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generate deficits. Producers can continue delivering biofuels to California without facing a 
strong enough penalty to deter production. 

Assigning excess biofuel volumes the benchmark CI (which means these fuels generate 
neither credits nor deficits in the LCFS) is not ineffective in limited increased production of 
virgin feedstocks because producers continue to benefit from other incentives including federal 
subsidies79 and lower California’s Cap-and-Trade (“C&T”) compliance obligations.80 In 
addition, as shown below in Figure 1, retail prices for diesel in California are higher than the rest 
of the United States, creating an additional incentive to produce biofuels for the California 
market.  

Figure 181 

 
In contrast, assigning excess volumes the CI of fossil diesel would serve as effective 

mitigation by providing a more robust deterrent. By equating virgin oil biofuels to fossil diesel in 
the LCFS, CARB would send a clearer signal that biofuels exceeding the 20 percent threshold 
carry similar LCFS compliance burdens as fossil diesel. This approach would increase the 
compliance cost, creating a stronger incentive to reduce reliance on virgin oils. Furthermore, 
even with continued federal support through the RFS and BTC/PTC, and lower C&T obligations, 
the higher compliance cost associated with the diesel CI would significantly reduce the 
attractiveness of biofuel production beyond the 20 percent limit. 

The fact that biofuels will eventually become deficit-generators under the Program as the 
benchmark CI decreases over time is insufficient by itself to limit their supply into California 
absent assignment of the CI of fossil diesel for excess production. First, even if virgin oil 

 
79 Including the Blender’s Tax Credit/Producer’s Tax Credit of $1/gallon, Section 48 IRS Tax Credit up to 
30%, and RFS RIN credit prices, currently around $1/RIN. 
80 Biofuels are considered “biogenic” and do not count toward GHG emission thresholds for cap-and-
trade compliance purposes. 17 Cal. Code of Regs § 95852.2(a). 
81 USEIA, U.S. On-Highway Diesel Fuel Prices*(dollars per gallon), 
https://www.eia.gov/petroleum/gasdiesel/. 
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biofuels generate deficits due to the declining benchmark CI, the compliance burden will still be 
much lower than that of fossil diesel. For example, virgin oil biofuels have a CI of around 60 
gCO2e/MJ,82 whereas the CI of fossil diesel is 105.76. The cost of compliance for biofuel 
producers would still be lower than for fossil diesel, meaning that generating deficits on biofuels 
remains a more attractive option than producing fossil diesel, even as the benchmark declines. As 
demonstrated in Table 1 below, according to the current benchmark schedule, the policy would 
be effective for 5 years from 2028 to 2032. In 2033 the CI of oils above and below the limit 
would become equivalent. If one or more AAMs are triggered, the policy shortens. Accordingly, 
CARB’s assertion in its Response to Comments that the 20 percent limit “avoids sending a long-
term signal for virgin soy, or sunflower oil to serve California demand” is wholly without merit 
as the minimal disincentive of the benchmark CI score will sunset by no later than 2033.83 

Table 1:  Carbon Intensity of Oil Volumes Above and Below the 20% Limit Over Time 
without AAM Trigger. 

CARB 
Proposal 

CI for 
volumes 
<20% 

CI for 
volumes 
>20%84 

2025-2027 60 60 

2028 60 77.10 

2029 60 75.57 

2030 60 74.03 

2031 60 69.27 

2032 60 64.51 

2033 60 60 

 

Second, CARB’s modeling shows that biofuels will continue to be supplied even after the 
benchmark declines to a point where biofuels begin generating deficits.85 This suggests that the 
incentives to continue producing biofuels, even at a deficit, outweigh the disincentives created by 
assigning the benchmark CI. Therefore, simply assigning the benchmark CI to excess volumes is 

 
82 BD/RD CI is an average of non-retired, approved soy and canola CI pathways: 
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/current-pathways_all.xlsx  
83 Response to Comments at 12-13. 
84 The CI values for 2028-2032 reflect CARB‘s proposed benchmark CI for diesel, as provided in the 
”LCFS Benchmark" tab of the modeling input sheet https://ww2.arb.ca.gov/sites/default/files/2024-
08/scenario_inputs_15Day_Proposed_9step_30_final_posted_0.xlsx. In 2033, the benchmark CI for 
diesel is 59.75. The regulation states that the CI for volumes over 20% will be assigned the higher of the 
actual CI or the benchmark CI. 
85 See CATS output for 15-day changes, https://ww2.arb.ca.gov/sites/default/files/2024-
08/15Day_Proposed_9step_30_final_posted_0.xlsx. 

https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/current-pathways_all.xlsx
https://ww2.arb.ca.gov/sites/default/files/2024-08/scenario_inputs_15Day_Proposed_9step_30_final_posted_0.xlsx
https://ww2.arb.ca.gov/sites/default/files/2024-08/scenario_inputs_15Day_Proposed_9step_30_final_posted_0.xlsx
https://ww2.arb.ca.gov/sites/default/files/2024-08/15Day_Proposed_9step_30_final_posted_0.xlsx
https://ww2.arb.ca.gov/sites/default/files/2024-08/15Day_Proposed_9step_30_final_posted_0.xlsx
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not enough to stop producers from supplying biofuels over the 20% limit. Once the benchmark 
CI is below 60, all virgin oil fuels become deficit generating. However, from CARB’s California 
Transportation Supply (“CATS”) output, there is not a noticeable drop in RD consumption 
expected.  

Other stakeholders, including ICCT, have also raised concerns with the ineffectiveness of 
the CI Benchmark. As set forth by ICCT: 

 
The de facto penalty for exceeding the crediting limit ranges from 
approximately $0.06 to $0.23 per diesel-gallon equivalent (DGE) 
depending on the year, before going away entirely. If these fuels were 
treated as having a CI of the fossil baseline, their effective penalty would 
$0.55 per DGE, creating a stronger disincentive for exceeding the limit. In 
short, this small penalty is not expected to meaningfully change producer 
behavior given that it is far lower than the sum of incentives renewable 
diesel sold in California receives.86 

Accordingly, CARB’s failure to apply the fossil diesel benchmark to excess virgin oil fuels falls 
short of CEQA’s mitigation requirements.  

 In rejecting this mitigation measure in the FEIA Response to Comments, CARB talks out 
both sides of its mouth. In Master Response 2, CARB states that the “20 percent value is based 
on historical reported data under the LCFS program” and rejects the suggestion this provision 
would increase consumption of fossil diesel as “speculative.”87 Yet elsewhere in the Response to 
Comments, CARB rejects assigning ULSD to surplus oils as it “would likely increase diesel 
production and increase both GHG emissions and air pollution.”88 Even if CARB’s claims that 
diesel production would increase despite its earlier insistence any such increase is speculative, as 
CARB elsewhere recognizes, the purpose of the 20 percent limit is to “serve as a guardrail 
against potential future land conversion or deforestation.”89 To serve as a guardrail, the provision 
must be effective.  

 Moreover, CARB already assigns palm oil a CI near that of fossil diesel to “send a strong 
signal that disincentivizes use of this fuel.”90 CARB currently assigns palm oil feedstocks a LUC 
value of 71.4, which would result in a CI of any palm-based fuel near to or even higher than the 
fossil CI. Because of this, CARB has stated they have no reported palm-based fuels in the 
program. This has sent an appropriate long-term signal, unlike the proposal to put then annual 
benchmark CI for other fuels CARB is trying to disincentivize in California. CARB is proposing 

 
86 ICCT, Comments on Second Notice of 15-day changes to the Proposed Regulation Order (Oct. 16, 
2024). 
87 Response to Comments at 13.  
88 Response to Comments at 358.  
89 Response to Comments at 13. Moreover, as described in Earthjustice’s RDEIA comments, CARB’s 
claim that renewable diesel provides GHG and air quality benefits compared to fossil diesel suffers from 
numerous analytical flaws that are compounded by the inability of its model to assess how redirecting 
funding from biofuels to electric vehicles could provide superior benefits.  
90 Proposed Amendments to the Low Carbon Fuel Standard Regulation, Appendix E: Purpose and 
Rationale of Proposed Amendments to the Low Carbon Fuel Standard Requirements at 13 (Jan. 2024), 
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2024/lcfs2024/lcfs_appe.pdf.  

https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2024/lcfs2024/lcfs_appe.pdf
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to modify the palm oil CI to be equivalent to that of fossil diesel in the proposed regulation. Due 
to the interchangeability of vegetable oils, increasing biofuel demand for soy and other virgin 
oils increases demand for palm oil for non-biofuel uses. As ICCT notes: 

Soy oil market distortion will impact other vegetable oil markets due to the 
fungibility of vegetable oils in food and feed markets and in consumer 
products. Relative to other feedstocks, palm and soy oil are particularly 
cross-price elastic, meaning that palm oil supply is responsive to changes in 
the price of soy oil. Using a regression model, Santeramo and Searle 
identified a causal relationship between increased soy biodiesel demand and 
increased palm oil imports in the United States between 1992 and 2016.91 

Accordingly, assigning the excess production of all virgin oils the CI of fossil diesel like CARB 
proposes for palm oil is both necessary and appropriate given similar harms from increased 
demand for use of these crops for biofuels.  

III. CARB Continues to Fail to Address the Flaws in Its Emissions Analysis of Biofuels 
Combustion in California Vehicles. 

CARB’s Response to Comments and the FEIA fail to remedy flaws in its air quality 
analysis that have led to systematic undercounting of criteria pollutant emissions from the 
Proposed Amendments. These flaws in the EIA undermine its purpose as an informational 
document and render inadequate any mitigation of these impacts.  

A. CARB Fails to Justify Claimed Emissions Reductions.  

Notably, in the Response to Comments, CARB changes its assessment that “almost all” 
emissions benefits results from use of RD and BD in legacy engines to “the majority,” as 
excerpted here:92  

 
The Response to Comments concedes that “[g]iven the much higher PM emission rates in 

legacy engines, when RD and BD are used in legacy engines, the RD and BD results in a much 
more significant total reduction of emissions and much more significant health benefits than 
when the same fuel is used in new technology diesel engines (“NTDE”) engines.”93 Given that 
“majority” can mean 50.01%, the environmental analysis fails to articulate where the other 
purported benefits are created. In fact, the Response to Comments concedes “[t]he most 
significant health and air quality improvements from the use of RD and BD come from the use of 
these fuels, as opposed to fossil ULSD, in legacy engines...”94 The analysis fails to explain the 

 
91 ICCT, Memo to CARB Staff: Soy oil market distortions under the California LCFS Program at 8 (Aug. 
2023).  
92 Response to Comments at 366 
93 Response to Comments at 365-366.  
94 Response to Comments at 365. 
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source of the additional emissions reductions above and beyond “the majority” it claims occurs 
by burning RD and BD in combustion engines.  

Similarly, the CEQA analysis also fails to articulate whether this analysis is double-
counting any purported emissions benefits from other regulations that require use of RD.95 In its 
April 10 workshop presentation, CARB failed to show how the LCFS regulation is the primary 
driver of additional RD that is needed to offset increased NOx from BD when other regulations 
require use of RD in large swaths of offroad equipment.96  

As noted in prior comments, the CEQA analysis is also flawed because it integrates the 
federal RFS and tax credit incentives into the production cost inputs for renewable diesel and 
biodiesel in the California Transportation Supply (“CATS”) model for both the baseline and 
analyzed scenarios to isolate the impact of the LCFS and ensure that production changes reflect 
the additive value of the LCFS. Therefore, the change in RD and BD volumes between the 
baseline and proposed scenario is estimated as a result of the additional incentive provided by 
LCFS.  

The environmental analysis is also faulty because it uses the CATS model to determine 
fuel volumes and emissions benefits from the LCFS. The model was developed to show least-
cost compliance paths for meeting California's LCFS benchmarks by assigning the lowest-cost 
alternative fuels first, up to the volume required to meet the annual CI target. It was not designed 
to develop emissions benefits.  

Moreover, by constraining the baseline used in the CEQA analysis to simply meet the 
compliance requirements, the model is not capable of showing volumes that might enter 
California regardless of the LCFS, thus underestimating what might occur in the absence of the 
LCFS and making the difference between the Proposal and baseline volumes artificially higher. 
Volumes of alternative fuels are likely to be used in California even without the LCFS. The 
Renewable Fuel Standard and federal tax credits will continue to mandate or encourage these 
fuels, and CA-specific regulatory requirements such as RD use requirements in California’s 
offroad rule and reduced Cap and Trade obligations will continue to drive fuel availability and 
supply into California.97  

Therefore, the past approach in prior CEQA analysis for prior LCFS amendments, which 
apportioned benefits to the LCFS is more appropriate to present an accurate depiction of the 
impacts of this decision.98 Alternatively, one could model RFS prices at $0 to determine the 

 
95 See, e.g., Cal Code of Regs. tit. 13 sec. 2449.1. 
96 CARB, Workshop Presentation (April 10, 2024), Slides 24-29, 
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2024/lcfs2024/15day_attd.pdf (showing that CARB 
assumes PM reductions for NTDEs in both BD and RD, when the study shows they are not different from 
fossil.). CARB assumes no NOx increases for NTDEs using BD, when the 2021 LED study shows 
increases. Any assumptions for NTDE emissions will have a large effect since 81% of all VMT (2024) is 
with NTDEs versus legacy engines, and will be 90% by 2032. See 
https://ww2.arb.ca.gov/sites/default/files/2024-09/NTDEv.nonNTDE%20vehicle%20split.xlsx. 
97 Moreover, the Renewable Identification Number prices in the model are not dynamic, such that, like the 
LCFS, volumes of biofuel attributable to the RFS are not dynamic, which is not modeled in CATS. 
98 See CARB Selected Response to Earthjustice’s Public Records Act Request.  

https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2024/lcfs2024/15day_attd.pdf)
https://ww2.arb.ca.gov/sites/default/files/2024-09/NTDEv.nonNTDE%20vehicle%20split.xlsx
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volume of fuel that the LCFS would deliver. The LCFS acts to incentivize the lowest-CI fuel to 
be used in California because, unlike the RFS, it rewards incremental CI reductions.  

B. CARB Fails to Justify Its Decision to Disregard the Findings of Its Own 2021 
Study.  

As explained in prior comments, CARB’s 2021 Low Emissions Diesel (“LED”) study 
found that, in NTDE engines: 

• BD NOx has higher emissions than fossil diesel. 
• RD NOx has similar emissions to fossil diesel. 
• RD cannot offset BD NOx impacts. 
• BD and RD have PM emissions similar to fossil diesel.99 
 

The study notes the fuels tested complied with the ADF regulation except for the cetane number, 
which is higher than ADF specification requirements. According to CARB, the cetane number 
can affect the NOx emissions levels, with very high cetane diesel fuels offsetting or reducing 
biodiesel NOx emissions.100 According to the EIA, soybean oil has a lower cetane number than 
other feedstocks, similar to ULSD.101 

CARB’s efforts to write off this analysis by noting staff is engaging in “further research” 
to determine whether these alarming findings are “applicable” does not comply with CEQA’s 
mandate to take an approach that is most protective of the environment.102 To the extent “further 
research” is needed, CARB must take a conservate approach in the interim, based on its most 
recent findings. The approach is further outrageous because the 2021 LED study emanated from 
the ADF and 2018 LCFS amendments to confirm assumptions that biofuels in NTDEs would not 
have an adverse effect on PM and NOx.103 Now, staff is conveying that the results are inadequate 
because it could lead to potentially significant emissions impacts that would need to be 
mitigated. This attempt to sweep important findings under the rug violates CEQA. 

 
99 CARB, Low Emission Diesel Study: Biodiesel and Renewable Diesel Emissions in Legacy and New 
Technology Diesel Engines (Nov. 2021), https://ww2.arb.ca.gov/sites/default/files/2021-
12/Low_Emission_Diesel_Study_Final_Report_12-2921.pdf.  
100 CARB, Appendix B: Final EA for the LCFS and ADF Regulations (2015) at 30, 
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2015/lcfs2015/environmentalanalysis.pdf 
101 USEIA, Biodiesels produced from certain feedstocks have distinct properties from petroleum diesel 
(May 3, 2018), https://www.eia.gov/todayinenergy/detail.php?id=36052. 
102 CEQA must be interpreted in such a manner as to afford the fullest possible protection of the 
environment. See Berkeley Hillside Preservation v. City of Berkeley (2015) 60 Cal.4th 1086, 1106–7; 
Friends of Mammoth v. Board of Supervisors (1972) 8 Cal. 3d 247, 259. 
103 Also, in the 2015 ISOR for the ADF regulation, Staff proposed “a review to be completed by 
December 31, 2019 in order to make sure that the offsetting factors are on track and that the in-use 
requirements for biodiesel are operating as expected.” CARB, ISOR for Proposed Regulation on the 
Commercialization of Alternative Diesel Fuels (2015), 
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2015/adf2015/adf15isor.pdf 

https://ww2.arb.ca.gov/sites/default/files/2021-12/Low_Emission_Diesel_Study_Final_Report_12-2921.pdf
https://ww2.arb.ca.gov/sites/default/files/2021-12/Low_Emission_Diesel_Study_Final_Report_12-2921.pdf
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2015/lcfs2015/environmentalanalysis.pdf
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2015/adf2015/adf15isor.pdf
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C. CARB Fails to Justify Its Decision to Lock Biodiesel Volumes at 2022 Levels. 

CARB’s decision to “lock[] in” BD volumes at 2022 volumes in the modeling lacks a 
sound justification.104 Figure 2 depicts an excerpt of the modeling spreadsheet in which CARB 
staff overrode the model and locked in 2022 BD volumes into all future BD volumes, thereby 
preventing the air quality modeling to find any future BD growth and emissions associated with 
that growth.  

 

Figure 2: Excerpt of CARB Modeling Inputs for 15-Day Package105  

 

 
 

CARB fails to address the fact, asserted in our September 30 comments, that BD is a 
lower cost fuel that the cost-optimizing CATS model would likely select if CARB had not read in 
volumes as stable to override such an outcome. While it may be the case that BD volumes have 
remained steady or declined in the past “several” and “two years,” respectively, past trends are 
not evidence of future market changes. In fact, as noted in prior comments, CARB has 
consistently failed to predict biofuels volumes, wildly underestimating the future growth of RD 
in recent years. There is no assurance here that steady BD volumes are a certainty such that any 
future growth, and the associated potential for health-harming NOx increases, should be 
overridden by staff in the model. Under the conservative approach required by CEQA, CARB 
must analyze and mitigate the Project’s potential air quality impacts. Because BD growth is 
possible and reasonably foreseeable, CARB should have modeled and disclosed its effects. 
Instead, CARB assumed away any growth and turned a blind eye to the possibility of NOx 
increases and the need for mitigation.  

D. CARB Improperly Relies on the Alternative Diesel Fuel Regulation to 
Mitigate Concerns about Air Quality Impacts.  

CARB states in its Response to Comments that “CARB currently implements a 
Regulation on the Commercialization of Alternative Diesel Fuels (ADF regulation), which is 
designed to ensure that the use of biodiesel blends do not result in excess NOx emissions relative 
to ULSD.”106 For numerous reasons, this response fails to address the problems with NOx that 
we raised in our prior comments.  

 
104 Response to Comments at 364. 
105 CARB, Modeling Input Sheets from 15-day Package, Production Limits tab at cell E109, 
https://ww2.arb.ca.gov/sites/default/files/2024-
08/scenario_inputs_15Day_Proposed_9step_30_final_posted_0.xlsx.  
106 Response to Comments at 366 (citing Title 13, Cal. Code Regs., §§ 2293 et seq.); see also CARB,  
 

https://ww2.arb.ca.gov/sites/default/files/2024-08/scenario_inputs_15Day_Proposed_9step_30_final_posted_0.xlsx
https://ww2.arb.ca.gov/sites/default/files/2024-08/scenario_inputs_15Day_Proposed_9step_30_final_posted_0.xlsx
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First, CARB designed the ADF regulation to sunset when specific measures are met for 
on-road and off-road equipment. In fact, CARB Staff previously determined that the on-road 
sunset would likely occur in 2023, consistent with previous analyses, while the off-road sunset 
would likely occur in 2030 or later, saying, “[t]his proposed amendment would mitigate potential 
future NOx emissions increases due to biomass-based diesel use attributed to the LCFS.”107  

Second, the ADF Regulation has not adequately accounted for NOx emissions because it 
does not incorporate the findings of the 2021 LED study. While the study was published in 2021 
CARB could have been aware of its core findings before it updated the ADF in 2020.108 Public 
records show that it was aware of preliminary findings in 2020. Yet the regulation ignores its 
results. And in any event, CARB has failed to update the ADF regulation based on the critical 
2021 data indicating that RD does not offset the NOx emissions from BD in new technology 
diesel engines. 

Third, and perhaps most importantly, there are currently no ADF additives that are 
certified as effective to mitigate the NOx increases from biodiesel use. CARB’s own 
documentation shows the additives contemplated by the ADF regulation have not been effective. 
Although CARB certified six additives to mitigate the NOx impacts of biodiesel in accordance 
with the 2016 ADF regulation, in October 2019, CARB issued a Product Alert for fuel additives, 
noting none met the NOx standards.109 The Product Alert allowed continued use of the certified 
additives to meet ADF NOx compliance. In addition, CARB posts volumes of biodiesel blends 
used in California beginning in 2016; however, these reports have not been published since 
2020.110 Therefore, one year after the additives were found ineffective, reporting of biodiesel 
blend volumes inexplicably stopped. CARB has not evaluated the NOx impacts given the NOx-
mitigating additives previously certified were not effective, although allowed to be used for 

 
Appendix B: Final EA for the LCFS and ADF Regulations, 
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2015/lcfs2015/environmentalanalysis.pdf. 
107 CARB, Appendix D: Final EA for the LCFS and ADF Regulations at 3, 
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2018/lcfs18/finalea.pdf?_ga=2.156816696.2031453
169.1708908111-1500701763.1655066223; see also CARB, Appendix G: Draft Supplemental Disclosure 
Discussion on NOx Potentially Caused by the LCFS Regulation (March 6, 2018), 
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2018/lcfs18/appg.pdf?_ga=2.65713197.203145316
9.1708908111-1500701763.1655066223; CARB, Final Supplemental Disclosure Discussion on NOx 
Potentially Caused by the LCFS Regulation (Sept. 17, 2018), 
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2018/lcfs18/rtcea.pdf. 
108 CARB amended the ADF in 2020 to “reinforce the emissions certification testing requirements and 
require biodiesel additives and ADF formulations to be uniformly certified according to new certification 
procedures.” It stated that “[t]he proposed amendments ensure the efficacy of additives or ADF 
formulations certified to mitigate potential oxides of nitrogen (NOx) emissions increases from the use of 
biodiesel. See CARB, ADF Rulemaking, https://ww2.arb.ca.gov/our-work/programs/alternative-diesel-
fuels/alternative-diesel-fuels-rulemaking-history. see also, CARB, Selected Response to Earthjustice’s 
Public Records Act Request. 
109 CARB, Product Alert: Fuel Additives (Oct. 31, 2019), https://ww2.arb.ca.gov/sites/default/files/2019-
10/ADF_Product_Alert_10-31-19.pdf.  
110 CARB, Alternative Diesel Fuels Reporting Summaries, https://ww2.arb.ca.gov/sites/default/files/2019-
10/ADF_Product_Alert_10-31-19.pdf (showing no reporting after 2020). 

https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2015/lcfs2015/environmentalanalysis.pdf
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2018/lcfs18/finalea.pdf?_ga=2.156816696.2031453169.1708908111-1500701763.1655066223
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2018/lcfs18/finalea.pdf?_ga=2.156816696.2031453169.1708908111-1500701763.1655066223
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2018/lcfs18/appg.pdf?_ga=2.65713197.2031453169.1708908111-1500701763.1655066223
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2018/lcfs18/appg.pdf?_ga=2.65713197.2031453169.1708908111-1500701763.1655066223
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2018/lcfs18/rtcea.pdf
https://ww2.arb.ca.gov/our-work/programs/alternative-diesel-fuels/alternative-diesel-fuels-rulemaking-history.
https://ww2.arb.ca.gov/our-work/programs/alternative-diesel-fuels/alternative-diesel-fuels-rulemaking-history.
https://ww2.arb.ca.gov/sites/default/files/2019-10/ADF_Product_Alert_10-31-19.pdf
https://ww2.arb.ca.gov/sites/default/files/2019-10/ADF_Product_Alert_10-31-19.pdf
https://ww2.arb.ca.gov/sites/default/files/2019-10/ADF_Product_Alert_10-31-19.pdf
https://ww2.arb.ca.gov/sites/default/files/2019-10/ADF_Product_Alert_10-31-19.pdf
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compliance through mid-2021. Nor has CARB explained how it is mitigating the NOx not 
controlled by the additives.  

These flaws render the CEQA analysis a failure as a disclosure document in masking 
serious and real air pollution harms.  

IV. CARB Continues to Fail to Address the Violations Associated with Its Analysis and 
Disclosure of Localized Impacts from Biofuel Production and to Adopt All Feasible 
Mitigation Measures.  

CARB concludes that the Project’s long-term operations could result in significant and 
unavoidable impacts to air quality.111 Despite this acknowledgment, CARB (1) fails to 
adequately disclose or analyze a wide range of emissions, (2) relies on outdated health impact 
assumptions, and (3) fails to provide sufficient information about the magnitude and severity of 
health-harming emissions. These deficiencies violate CEQA, and CARB’s Response to 
Comments and FEIA fail to remedy these violations.  

A. The EIA Fails to Analyze Emissions of Numerous Health-Harming Pollutants 
from Biofuels Production. 

Throughout all the environmental review documents for the Proposed Amendments, 
CARB limits its quantitative and qualitative analysis of health-harming air pollutants to PM2.5 
and NOx emissions.112 The DEIA relies on the air quality analysis methodology in the “Health 
Impact Analysis” conducted in the Standardized Regulatory Impact Assessment (“SRIA”).113 In 
the first 15-day change, CARB conducted additional modeling of air quality which it presents in 
the RDEIA. The FEIA provides no additional air quality modeling even though Earthjustice and 
other commenters pointed out numerous flaws including CARB’s failure to provide quantitative 
assessments for pollutants other than PM2.5 and NOx emissions.114 The RDEIA claims that 
“reduction[] in criteria pollutants and air toxics” is expected, while also acknowledging that 
biofuel production “may result in criteria pollutant and other emissions.”115 Yet the RDEIA fails 
to identify any specific air pollutants beyond PM2.5 and NOx and fails to disclose how 
emissions of pollutants other than PM2.5 and NOx would either increase or decrease as a result 
of the Proposed Amendments.116  

CARB’s lack of analysis is jarring given that evidence shows that many other types of air 
pollutants caused by the Project could have significant impacts. For example, as explained in 
prior comments,117 facilities that manufacture hydrogen from methane using steam-methane 
reformation—which is an input to biofuels refining and which CARB admits are likely to 

 
111 RDEIA at 52-55; SRIA, Appendix B-2.  
112 RDEIA at 45-53, DEIA at 52-65, ISOR at 38-54, Appendix C-1: Standardized Regulatory Impact 
Assessment (hereinafter “SRIA”), Appendix B at 1-12. 
113 RDEIA at 45-53, DEIA at 52-65. 
114 SRIA, Appendix B at 1-12.  
115 RDEIA at 44, 52-53. 
116 RDEIA at 44; RDEIA at 52-53. 
117 Earthjustice, September 30, 2024 Comments at 29. 
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increase as a result of the Project118—emit not only PM2.5 and NOx but also other pollutants 
harmful to human health. The Bay Area Air Quality Management District, for example, has 
identified several additional toxic air contaminants as well as specific polycyclic aromatic 
hydrocarbons reported in steam-methane reformation emissions that CARB failed to analyze for 
their specific emission rates and potential impacts.119 Several of these pollutants are known to 
pose specific health risks, such as carbon monoxide and volatile organic compounds.120 The EIA 
does not justify its omission of these other air pollutants, nor does the EIA disclose that 
pollutants other than NOx and PM2.5 are emitted by steam-methane reformation. 

Additionally, biofuel refining itself—which would also increase as a result of the 
Proposed Amendments121—releases significantly greater amounts of certain hazardous air 
pollutants than petroleum refineries.122 These include carcinogens like formaldehyde and 
acetaldehyde as well as hexane and acrolein, which can cause nerve damage and lung and eye 
irritation, respectively.123 In fact, more acrolein is emitted from the biofuels industry than any 
other sources in the U.S., according to EPA’s Toxics Release Inventory.124 These four pollutants 
also contribute to the formation of ground-level ozone, or smog, which is linked to a wide variety 
of respiratory ailments; as well as microscopic, soot-like particulates that can trigger heart and 
asthma attacks.125  

Biofuel refining can also worsen acute air pollutant exposures as a result of refinery 
flares.126 This is supported by site-specific evidence: Since the conversion of the Phillips 66 

 
118 RDEIA at 31 (“Potential compliance responses to the Proposed Amendments could include the 
construction of new or expanded hydrogen production facilities, using steam methane reformation, 
electrolysis, or gasification technologies.”). 
119 The Air District calculated TAC emissions for a hydrogen facility. Bay Area Air Quality Management 
District (“BAAQMD”), Engineering Evaluation Report Application No. 12842: Chevron Energy and 
Hydrogen Renewal Project (Sept. 19, 2008) at pdf page 83 – 84; BAAQMD, Emission Inventory for the 
Chevron Richmond Refinery: Chevron Products Company – Abated Criteria Pollutant Emissions for 
Calendar Year 2008 (Aug. 1, 2013); see also Pamela L. Spath et al., Life Cycle Assessment of Hydrogen 
Production via Natural Gas Steam Reforming, National Renewable Energy Laboratory (Feb. 2001). 
120 See Sun et al., Criteria Air Pollutants and Greenhouse Gas Emissions from Hydrogen Production in 
U.S. Steam Methane Reforming Facilities, Env’t Sci. & Tech., Vol. 53 Issue 12, (May 24, 2019) (“Sun et 
al.”), https://pubmed.ncbi.nlm.nih.gov/31039312/; Center for Disease Control, Polycyclic Aromatic 
Hydrocarbons (PAHs), https://www.epa.gov/sites/default/files/2014-
03/documents/pahs_factsheet_cdc_2013.pdf. 
121 RDEIA at 52-53 (“proposed Amendments would result in shifting fuel production activities and the 
establishment of new fuel production. This production or combustion of individual alternative fuels in 
specific applications may result in criteria pollutant and other emissions.”). 
122 Environmental Integrity Project, Farm to Fumes: Hazardous Air Pollution from Biofuel Production 
(June 12, 2024) (hereinafter “EIP Report”) at 3, https://environmentalintegrity.org/wp-
content/uploads/2024/06/EIP_Report_FarmtoFumes_06.12.2024.pdf.  
123 EIP Report at 3.  
124 EIP Report at 3. Data from EPA’s 2020 National Emissions Inventory, reported by biofuel facilities EIP 
identified, available at https://www.epa.gov/air-emissions-inventories/2020-national-emissions-inventory-
nei-data. 
125 Id. 
126 Blundell at al., Natural Gas flaring, respiratory health, and distributional effects, Journal of Public 
Economics 208 (2022); see also Tran et al., Air Quality and Health Impacts of Onshore Oil and Gas 
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Rodeo and Marathon Martinez refineries from petroleum to biofuel, several flaring incidents 
have been reported at the refineries.127 At these sites, refinery flaring released spent catalyst 
chemicals, heavy metals, and diesel fuel onto adjacent communities.128 Despite these 
documented air quality emergencies, CARB does not disclose or analyze biofuel refinery flaring 
impacts on air quality.  

Relatedly, CARB acknowledges potential air quality impacts from transportation of 
feedstock to biofuels refineries,129 yet fails to analyze and quantify these impacts. Transportation 
of biofuel feedstock is associated with the emission of several criteria pollutants such as diesel 
particulate matter and PM10 that CARB failed to analyze.130 These effects will be heightened 
and concentrated in communities near refineries. CARB could have quantified these 
transportation emissions by analyzing expected biofuel volumes to determine the amount of 
feedstock needed to determine the number of trucks needed to transport the feedstock. Instead, 
CARB merely offers conclusory statements.  

CARB could have, and should have, analyzed these foreseeable emissions; the agency’s 
failure to disclose or account for air contaminants beyond PM2.5 and NOx violates CEQA. See, 
e.g., Sierra Watch v. County of Placer (2021) 69 Cal.App.5th 86, 98–99 (finding EIR inadequate 
because it failed to evaluate a category of pollutants that would result in environmental impacts 
due to increased vehicle miles traveled resulting from the Project). CEQA obligates agencies to 
collect information necessary to identify significant environmental impacts and propose feasible 
mitigation measures. Sierra Club v. Board of Forestry (1994) 7 Cal.4th 1215, 1220. Without the 
required information, the court in Sierra Club v. Board of Forestry concluded, meaningful 
assessment of a Project’s impacts under CEQA is impossible. Id. Here, CARB’s inadequate 
disclosure and insufficient analysis of health-harming air pollutants precludes a legally sufficient 
analysis of air quality impacts.  

B. CARB Fails to Adequately Support Its Emissions Estimates.  

The air quality emissions analysis CARB does provide is flawed and based on outdated, 
misleading data. As mentioned above, the EIA bases its analysis of NOx and PM2.5 emissions on 
the Health Impact Analysis evaluation conducted in 2023 in connection with the SRIA and on 
modeling of air quality impacts of the first 15-day changes. However, the Proposed Amendments 

 
Flaring and Venting Activities Estimated Using Refined Satellite-Based Emissions, Geo Health, 8 (Jan. 
31, 2024). 
127 Id. 
128 Lauer, Biofuel is poised to usurp crude oil refining in the Bay Area. But are their ‘renewable’ fuels a 
green solution or ‘greenwashing’?, EAST BAY TIMES (Feb. 4, 2024), 
https://eastbaytimes.com/2024/02/04/biofuel-is-poised-to-usurp-crude-oil-refining-in-the-bay-area-but-
are-their-renewable-fuels-a-green-solution-or-greenwashing/; Health officials conduct surprise inspection 
at Martinez refinery after recent incidents, ABC7 NEWS (Dec. 26, 2023), 
https://abc7news.com/martinez-refining-company-surprise-inspection-refinery-flaring-air-
quality/14228185/; Goldberg, Federal Agency Probes Marathon’s Martinez Refinery After Two Large 
Fires Last Month, KQED (Dec. 5, 2023), https://www.kqed.org/news/11968786/recent-fires-at-
marathons-martinez-refinery-spark-major-safety-concerns. 
129 RDEIA at 53. 
130 Marathon Martinez EIR, Appendix AQ/GHG: Air Quality and Greenhouse Gas Technical Analysis 
(July 2021) at pdf page 77, 78, 85 (Marathon Martinez EIR found air impacts of transportation significant 
because of cumulative emissions). 
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differ from and first 15-day change in ways that could affect emissions and their health 
impacts.131 For example, the Proposed Amendments extend crediting periods for certain 
biomethane pathways for many years beyond the time period contemplated in the first 15-day 
change. It also grants large dairies avoided methane credits even if a future regulation prevents 
methane venting – a glaring departure from life-cycle accounting methodologies that CARB 
purports to use as the basis for determining the CI scores of fuels that participate in the program. 
Crediting of large dairy operations has a wide range of air quality and health impacts.132 It 
follows that the Project’s extension of the timelines for these credits will increase health impacts, 
rendering the SRIA’s Health Impact Analysis and the RDEIA findings outdated and inadequate. 
The FEIA has not remedied these errors. 

Additionally, the EIA relies on unrepresentative data to form its NOx and PM2.5 
emissions estimates. The EIA bases its NOx and PM2.5 emission estimates for biofuels 
production used in its modeling on emission factors calculated from Kern Oil & Refining Co. 
Bakersfield refinery emissions.133 This refinery, however, lacks co-located steam-methane 
reformation hydrogen production, meaning its emissions are not representative of those most 
similar to what the Proposed Amendments would incentivize. By contrast, Phillips 66 refinery in 
Rodeo represents a far larger share of RD in the LCFS, and its environmental review information 
suggests refinery NOx and PM2.5 emission factors roughly three to four times those that the EIA 
uses from Kern Oil & Refining Co. Bakersfield facility.134 The FEIA does not correct this error. 
CARB’s reliance on unrepresentative data to calculate emissions factors renders its analysis 
inadequate and makes it difficult for decision-makers and the public to understand the Proposed 
Amendments’ impacts.  

CARB’s reliance on outdated and unrepresentative emissions data violates CEQA. 
Indeed, courts have invalidated CEQA documents that relied on outdated and incomplete 
scientific information. Berkeley Keep Jets Over the Bay Committee v. Board of Port 
Commissioners (2001) 91 Cal.App.4th 1344, 1380 (EIR using “scientifically outdated 
information” was not a reasoned, good-faith effort to inform decision-makers and the public); 
Citizens to Preserve the Ojai v. County of Ventura (1985) 176 Cal.App.3d 421, 430-32 (EIR 
violated CEQA by omitting any analysis of major source of cumulative air pollution). 

C. CARB Fails to Analyze Impacts on Refinery Adjacent Communities. 

CARB fails to analyze impacts of the Proposed Amendments on refinery adjacent 
communities likely to experience increased pollution as a result of the Proposed Amendments.  

 
131 Earthjustice September 30, 2024 Comments at 29. 
132 See LCJA, Comments on the Proposed Amendments to the Low Carbon Fuel Standard (Feb. 20, 2024) 
at 2–5, www.arb.ca.gov/lists/com-attach/app-zip/6969-lcfs2024-Am5RNFA3WXkGX1Az.zip. 
133 See, e.g., Community for a Better Environment, Comments on the Proposed 2024 Low Carbon Fuel 
Standard Regulation (Feb. 20, 2024) at 11. 
134 Rodeo Renewed Project, Draft Environmental Impact Report State Clearinghouse No. 2020120330 
(Oct. 2021), available at https://www.contracosta.ca.gov/DocumentCenter/View/72880/Rodeo-Renewed-
Project-DEIR-October-2021-PDF; Draft Revised Environmental Impact Report State Clearinghouse No. 
2020120330 (Oct. 2023), available at 
https://www.contracosta.ca.gov/DocumentCenter/View/80824/Phillips-66-Rodeo-Renewed-Project-Draft-
Revised-EIR-October-24-2023. All CEQA documents for Phillips 66 Rodeo Project available at 
https://www.contracosta.ca.gov/7945/Phillips-66-Rodeo-Renewed-Project.  
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In the RDEIA, CARB concludes that after mitigation, “air quality impacts resulting from 
the operation of new or modified facilities associated with the Proposed Amendments would 
remain significant and unavoidable.”135 This conclusion is not altered in the FEIA. These 
significant impacts are a result of increased biofuel production and transport as well as steam-
methane reformation to supply biofuel refineries with necessary hydrogen.136 Indeed, CARB 
“[s]taff expects proposed amendments will increase the production of low-carbon fuels in 
California, which will result in increased emissions at the production facilities.”137 According to 
the EIA “potential local increases in emissions would be largely dependent on the extent and 
location of increased biofuel production.”138 However, the EIA does not identify refineries or 
hydrogen production facilities in California that are beginning new or expanding existing 
production, evaluate potential emissions from these facilities, or assess the impact of these 
emissions on frontline communities. Instead, CARB downplays potential localized increases and 
asserts that “the extent of increased biofuel production and the location of potential new biofuel 
facilities cannot be known at this time and would be too speculative to quantify.”139 This is both 
factually inaccurate and legally insufficient under CEQA.  

The locations of already existing or already approved biofuel refineries, as well as 
refineries capable of immediate conversion to biofuel production are identifiable. For example, 
Phillips 66 Rodeo, Marathon Martinez, and AltAir Paramount are three approved refinery biofuel 
conversions located in communities with some of the worst air pollution in the state.140 The cities 
of Rodeo, Martinez, and Paramount contain environmental justice communities where residents 
are disproportionately burdened by pollution and vulnerable to health risks.141 As 
CalEnviroScreen data demonstrates, census tracts nearest the Marathon refinery experience a 
pollution burden in the 82-91 percentile of state census tracts.142 Residents in the census tract 

 
135 RDEIA at 55. 
136 SRIA at B-2; RDEIA at 53. 
137 SRIA at B-2. 
138 RDEIA at 54.  
139 RDEIA at 54.  
140 Phillips 66 Rodeo and Marathon Martinez have nameplate capacities of 680 and 480 million gallons 
per year, respectively, making them two of the largest renewable diesel producers in the state. Gerveni et 
al., Overview of the Production Capacity of U.S. Renewable Diesel Plants for 2023 and Beyond, 
FARMDOCDAILY (Mar. 29, 2023), https://farmdocdaily.illinois.edu/2023/03/overview-of-the-
production-capacity-of-u-s-renewable-diesel-plants-for-2023-and-beyond.html. 
141 See CBE RDEIA Comments at 7. Both the Rodeo and Martinez refinery communities are designated 
as “disadvantaged communities” by the California Environmental Protection Agency under SB 535. SB 
535 Disadvantaged Communities, CAL. OFF. ENV’T HEALTH HAZARD ASSESSMENT, 
https://oehha.ca.gov/calenviroscreen/sb535 (last visited Nov. 7, 2024) (see “Disadvantaged Communities 
Map” and search for census tracts 6013358000, 6013320001, 6013320004, and 6013315000). The City of 
Paramount in Los Angeles County is also an environmental justice community, where residents are 
exposed to a range of industrial pollutants.  
Verified Petition for Writ of Mandate and Complaint for Declaratory and Injunctive Relief at 11, 
Communities for a Better Environment v. City of Paramount, Los Angeles County Central District 
Superior Court, available at https://climatecasechart.com/wp-content/uploads/case-
documents/2022/20220516_docket-na_petition-for-writ-of-mandate.pdf. 
142 CalEnviroScreen 4.0, CAL. OFF. ENV’T HEALTH HAZARD ASSESSMENT, 
https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/CalEnviroScreen-
4_0/?org=OEH (Marathon Martinez: search for census tracts 6013320001 and 6013315000). 
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closest to the Phillips 66 refinery experience a pollution burden greater than 86 percent of census 
tracts in the state.143 Similarly, residents in the census tracts in and around the AltAir Paramount 
refinery experience a pollution burden in the 89-98 percentile.144 As a result, these refinery 
communities experience increased rates of asthma, cardiovascular disease, and other health 
burdens.145 

Exhibit 1 contextualizes the locations of these biofuel refineries alongside the baseline air 
pollution for communities adjacent to these facilities, demonstrating the feasibility of identifying 
and analyzing air quality impacts of increased biofuel production. 

CARB should, and could, connect this data and assess the impact of increasing biofuel 
production on these communities. Other public agencies have conducted similar analyses 
because current LCFS biofuel refining incentives have already resulted in rapid increases in 
biofuel production. 146 For example, the Environmental Impact Report (“EIR”) for the AltAir 
Paramount refinery analyzed foreseeable air quality impacts from expanding biofuel production 
at the refinery. The EIR for the expansion project estimated that the expanded refinery would 
release 1,743 pounds of VOCs and 2,133 pounds of NOx emissions per day, and it would require 
50 rail car unloads per day and 540 diesel truck trips.147 CARB could have done a similar 
analysis here to disclose reasonably foreseeable impacts from increased production of biofuels at 
these refineries. Even if CARB cannot determine the exact location of all future biofuels 
refineries it could provide a range of estimated emissions based on reasonable assumptions 
grounded in existing data on refinery conversion and expansion potentials. CARB’s failure to 
analyze these impacts runs afoul of CEQA’s “purpose [] to alert the public and its responsible 
officials to environmental changes before they have reached [] points of no return.” Laurel 
Heights Improvement Ass’n v. Regents of Univ. of Cal. (1988) 47 Cal.3d 376, 392. 

Additionally, Exhibit 1 aggregates data from the U.S. Energy Information Administration 
identifying all refineries in California with the key equipment necessary to be converted with 
relatively minor retooling into a biofuel refinery.148 Again, CARB could have easily identified 
these facilities and analyzed a range of potential impacts of biofuel production on air quality in 
surrounding communities. 

 
143 CalEnviroScreen 4.0, CAL. OFF. ENV’T HEALTH HAZARD ASSESSMENT, 
https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/CalEnviroScreen-
4_0/?org=OEH (Phillips 66 Rodeo: search for census tract 6013358000). 
144 CalEnviroScreen 4.0, CAL. OFF. ENV’T HEALTH HAZARD ASSESSMENT, 
https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/CalEnviroScreen-
4_0/?org=OEH (AltAir Paramount: search for census tracts 6037553601, 6037553601, and 6037553502.) 
145 See CalEnviroScreen data charts. 
146 Martin, A Cap on Vegetable Oil-Based Fuels Will Stabilize and Strengthen California’s Low Carbon 
Fuel Standard, THE EQUATION (Jan. 30, 2024), https://blog.ucsusa.org/jeremy-martin/a-cap-on-
vegetable-oil-based-fuels-will-stabilize-and-strengthen-californias-low-carbon-fuel-standard/. 
147 CBE RDEIA Comments at 7; Verified Petition for Writ of Mandate and Complaint for Declaratory and 
Injunctive Relief at 11, Communities for a Better Environment v. City of Paramount, Los Angeles County 
Central District Superior Court, available at https://climatecasechart.com/wp-content/uploads/case-
documents/2022/20220516_docket-na_petition-for-writ-of-mandate.pdf.  
148 Refinery capacities by individual refinery were determined based on the US Energy Information 
Administration: Washington, D.C. Annually updated online spreadsheet available at 
https://www.eia.gov/petroleum/refinerycapacity/.  
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CARB’s acknowledgement that the Proposed Amendments will further incentivize 
biofuel production which will result in significant and unavoidable air quality impacts149 is 
insufficient without an accompanying analysis that apprises the public of the severity and 
magnitude of these potential impacts. This sort of analysis is not only appropriate but required, 
even for a programmatic environmental review such as this one. See Cleveland National Forest 
Foundation v. San Diego Association of Governments (2017) 17 Cal.App.5th 413, 440. 

The Cleveland National Forest Foundation court found that the adequacy of an agency’s 
discussion of environmental impacts is an issue distinct from the extent to which the agency is 
correct in its determination whether the impacts are significant. The “designation of a particular 
adverse environmental effect as ‘significant’ does not excuse the [agency’s] failure to reasonably 
describe the nature and magnitude of the adverse effect.” Id.; see also Berkeley Keep Jets, 91 
Cal.App.4th at 1371 (the EIR’s approach of simply labeling the effect “significant” without 
accompanying analysis of the project’s impact on community health was found inadequate under 
CEQA). The court in Cleveland National Forest Foundation invalidated a Programmatic EIR 
where the agency failed to identify sensitive receptors based on available information. Cleveland 
National Forest Foundation 17 Cal.App.5th at 440. The fact that “more precise information may 
be available during the next tier of review did not excuse [the agency] from providing the 
information it could reasonably provide now.” Id. The California Supreme Court also held that 
CEQA obligates agencies to collect the necessary information to identify significant 
environmental impacts and propose feasible mitigation measures—even at a programmatic level; 
without the required information, meaningful assessment of a plan or program’s impacts under 
CEQA are impossible. Sierra Club v. Board of Forestry (1994) 7 Cal.4th 1215, 1236-1237 
(invalidated logging plan because of failure to analyze impact to sensitive species). 

 Here, it is insufficient for CARB to simply conclude, without analysis, that long-term air 
quality impacts of the Proposed Amendments will be significant and unavoidable. CARB should 
have, and could have, analyzed the foreseeable air quality impacts from new or expanding 
biofuel production at existing biofuel refineries and refineries easily capable of conversion. 
CARB’s failure to disclose localized impacts and analyze the public health and air quality 
implications of the Proposed Amendments leaves the public and decisionmakers in the dark 
about the Project’s pollution burdens and public health impacts to frontline communities. The 
programmatic nature of this environmental review does not excuse CARB’s failure to disclose 
and assess the magnitude and severity of air quality impacts from the Proposed Amendments’ 
impacts on biofuel production at already existing biofuel refineries. Failing to provide this 
analysis violates CEQA. 

Critically, CARB has already committed to examining the localized impacts of biofuels 
refining in the LCFS. In the CEQA Functional Equivalent Document for the 2008 Scoping Plan, 
CARB stated that “[t]he LCFS regulatory proposal will contain a more detailed analysis of the 
potential air quality impacts. Such impacts include the evaluation of the lifecycle greenhouse gas 
emissions and environmental impacts, potential air quality impacts associated with the 
production, transportation and use of the fuels, and an assessment of the potential localized and 

 
149 RDEIA at 55. 
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cumulative air quality impacts of building in-state production facilities.”150 CARB has 
underscored this obligation in its representations in court. The 2008 Scoping Plan was the subject 
of litigation in which petitioners challenging the FED for the plan pointed to its failure to 
examine and disclose localized impacts from expanded biofuel refining, among other violations. 
In its response brief, CARB stated that “Petitioners could have, but did not, challenge the 
environmental review conducted by ARB of the LCFS directly. That is the appropriate venue for 
petitioners to raise this complaint” – i.e. Petitioners’ complaint that CARB failed to analyze in 
the FED the localized and cumulative air quality effects of the expansion of future facilities’ 
biofuel production.151 Thus, CARB has already admitted that it is able and obligated to examine 
localized impacts in the LCFS rulemaking process.  

Finally, while CARB acknowledges—though fails to analyze—foreseeable localized 
increases in air pollution, the agency asserts that those impacts will be partially offset by end use 
of biodiesel, renewable diesel, and alternative jet fuel use which would maintain air pollution 
levels regionally.152  

 In its Response to Comments, CARB states that “the Proposed Amendments have the 
potential to introduce localized pollution to communities within the proximity of biofuel 
production facilities and routes for biofuel feedstock and finished fuel transportation. However, 
CARB staff does not believe significant localized increases would be likely and anticipate 
overall beneficial long-term operational impacts statewide.”153 CARB does not offer any 
evidence or analysis to support these conclusions. Since CARB has not analyzed localized 
impacts, it has no basis for concluding that it “does not believe significant localized increases 
would be likely.”154 

And even if there were an offsetting effect, potential regional or statewide benefits from 
end-use of biofuels (which are themselves questionable given NOx concerns and double 
counting, as we explain above) does not excuse CARB’s failure to analyze and mitigate 
worsening air quality and public health risks for refinery communities. Statewide improvements 
are not adequate mitigation for localized impacts.  

V. CARB Fails to Cure Defects in Its Treatment of Electrolytic Hydrogen. 

In our comments on the RDEIA, we explained how use of electrolytic hydrogen could 
increase GHGs if proper safeguards are not in place. As one recent analysis finds, “[e]lectrolytic 
hydrogen that relies on fossil fuel power would fail to reduce net climate pollution across all end 
uses,” with the exception of steel production.155 It warns that “[h]ydrogen would almost 
universally do more harm than good if its production isn’t subject to strict guardrails (i.e., 
requiring electrolyzers to draw from new, deliverable, hourly matched clean energy) that prevent 

 
150 Climate Change Scoping Plan Appendices, Volume III: CEQA (Dec. 2008) at J-27 
https://ww2.arb.ca.gov/sites/default/files/classic/cc/scopingplan/document/appendices_volume3.pdf 
(emphasis added). 
151 CARB, Respondents’ Brief - AIR et al. vs. CARB CPF-09-509562 (July 12, 2010) (emphasis added). 
152 RDEIA at 53. 
153 Response to Comments at 19.  
154 Id. 
155 Esposito, Hydrogen Policy’s Narrow Path: Delusions And Solutions (Aug. 26, 2024) at 5, 
https://energyinnovation.org/publication/hydrogen-policys-narrow-path-delusions-and-solutions/. 

https://ww2.arb.ca.gov/sites/default/files/classic/cc/scopingplan/document/appendices_volume3.pdf
https://energyinnovation.org/publication/hydrogen-policys-narrow-path-delusions-and-solutions/
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it from increasing fossil fuel power plant electricity generation—even after accounting for its use 
downstream.”156 CARB fails to address this problem and analyze the emissions impacts of the 
Project’s reliance on electrolytic hydrogen that is not subject to hourly matching requirements 
and other necessary guardrails. CARB also does not analyze the energy impacts associated with 
increased demand for electricity and associated strain on the electric grid. We highlighted these 
failures in our prior comments, and CARB has failed to address them. These omissions violate 
CEQA; they undermine the role of the RDEIA as an informational document and lead to 
insufficient mitigation of adverse Project effects. 

VI. CARB Fails to Analyze and Disclose Impacts from the Production of Hydrogen 
Derived from Fossil Methane.  

A. CARB Fails to Analyze the Effects of Delaying the Phase Out of Credit 
Generation for Fossil Methane-Derived Hydrogen from 2030 to 2035.  

In the Second 15-Day change, CARB allows the fossil fuel-derived hydrogen that is not 
paired with biomethane credits to remain in the program until 2035.157 This is a significant 
change from the 2030 phase out date in the First 15-Day Change. 

 The production of fossil-fuel derived hydrogen via steam-methane reformation emits 
GHGs and a wide range of air pollutants that are harmful to human health, as described above 
and in prior comments. In the FEIA, CARB fails to disclose, analyze, and mitigate the effects of 
the 2035 phase out date on both greenhouse gas emissions and air pollution. Its most updated air 
quality and GHG modeling is from the first 15-day change, which assumes a 2030 phase out.  

CARB also fails to analyze and disclose the extent to which the continued allowance of 
fossil fuel-derived hydrogen in the program is consistent with the State’s carbon neutrality 
mandates, as articulated in Assembly Bill (“AB”) 1279158 and applicable air quality standards. 
For these reasons, the EIA violates CEQA. 

B. CARB Fails to Cure Defects in the EIA’s Analysis of the Effects of Fossil-Fuel 
Derived Hydrogen Paired with Biomethane Attributes. 

As we asserted in prior comments, CARB’s failure to analyze the GHG emissions and 
other impacts of fossil hydrogen paired with book-and-claim biomethane credits violates CEQA. 
In its FEIA, CARB fails to remedy this violation. Evidence shows that the GHG benefits of 
book-and-claim biomethane credits derived from dairies and other sources of biomethane are 
largely illusory and that the negative CI scores assigned to livestock methane projects risk 
rewarding and expanding polluting management practices.  

Two new reports reinforce this showing.159 In one study of Iowa dairy farms, evidence 
suggests that the LCFS’s biomethane incentives may lead to herd size increases and other 

 
156 Id. 
157 https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2024/lcfs2024/2nd_15day_notice.pdf. 
158 AB 1279 (Muratsuchi, 2022). 
159 Jordan, ‘More manure means more energy’: Iowa dairies with biogas digesters are growing their herds, 
which concerns water quality advocates: Review shows 23% boost in animal units (Nov. 3, 2024), 
https://www.thegazette.com/agriculture/more-manure-means-more-energy-iowa-dairies-with-biogas-
digesters-are-growing-their-herds-which-c/. 

https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2024/lcfs2024/2nd_15day_notice.pdf
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.com%2Fv3%2F__https%3A%2F%2Fwww.thegazette.com%2Fagriculture%2Fmore-manure-means-more-energy-iowa-dairies-with-biogas-digesters-are-growing-their-herds-which-c%2F__%3B!!IIed8l2J2Mno!cxNa6Y8KicUk1onwOERhYyGCe3u9MEzHI_9kGDJUX4t5-8kISeUUvei3SCAqtnDkfHfD3H1EzeRxf36CSA%24&data=05%7C02%7Cnrobertson%40earthjustice.org%7C372387eadef24fc537f008dcfd2477bd%7Cadedb458e8e34c4e9bedfa792af66cb6%7C0%7C0%7C638663580323710991%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=ONYN2gB%2B2eca49Cx%2B9mKaJEoE3R%2Bw2FP8dLVsu8n2eg%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.com%2Fv3%2F__https%3A%2F%2Fwww.thegazette.com%2Fagriculture%2Fmore-manure-means-more-energy-iowa-dairies-with-biogas-digesters-are-growing-their-herds-which-c%2F__%3B!!IIed8l2J2Mno!cxNa6Y8KicUk1onwOERhYyGCe3u9MEzHI_9kGDJUX4t5-8kISeUUvei3SCAqtnDkfHfD3H1EzeRxf36CSA%24&data=05%7C02%7Cnrobertson%40earthjustice.org%7C372387eadef24fc537f008dcfd2477bd%7Cadedb458e8e34c4e9bedfa792af66cb6%7C0%7C0%7C638663580323710991%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=ONYN2gB%2B2eca49Cx%2B9mKaJEoE3R%2Bw2FP8dLVsu8n2eg%3D&reserved=0
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environmentally damaging outcomes. The analysis found that since 2021—when Iowa permitted 
15 new digester facilities and the Legislature passed a law allowing animal feeding operations 
with digesters to exceed the state’s limit of 8,500 animal units—almost half of the 15 farms 
added to their herd. Taken together, the total number of cows went from 84,861 before the sites 
got their digester permits to 104,424 after—a 23 percent increase.160 As Leadership Counsel for 
Justice and Accountability (“LCJA”) detailed in their prior comments, this increase in herd size 
can cause higher methane emissions than would have otherwise occurred as well as other 
localized water and air pollution impacts. For instance, according to the report, digester releases 
of manure have also caused discharges of pollution to the detriment of local waterways.161  

A second recent report, published since the closure of the comment period on the RDEIA, 
underscores these risks.162 “When credit prices have been high, the combination of incentives 
from the LCFS program and several related state and federal programs have been sufficient to 
potentially encourage larger herd sizes, specifically to produce additional methane emissions to 
capture for profit… a perverse incentive that has been documented in other carbon offsetting 
programs.”163 CARB does not address this evidence or account for these effects from its 
treatment of so-called “renewable hydrogen.” 

C. CARB Fails to Analyze and Disclose Cumulative Effects of Expanded 
Biofuels and Fossil Fuel-Derived Hydrogen Production on Impacted 
Communities.  

An EIA must “discuss cumulative impacts of a project when the project’s incremental 
effect is cumulatively considerable.” Guidelines § 15130(a). Here, the EIA fails to examine the 
extent to which the Project’s increase of biofuels and hydrogen production will cumulatively 
impact communities near refineries where production of both fuels is reasonably foreseeable to 
occur. As detailed above, the production of biofuels and of hydrogen emit a wide range of 
pollutants. They are also produced in communities that are already bearing substantial pollution 
burdens, as illustrated in Exhibit 1. As CARB admits, the Project will lead to expansion of the 
production of both fuels and therefore increased localized impacts in production areas. CARB 
was therefore obligated to examine the cumulative effects of the Project. Its failure to do so 
violates CEQA. See Citizens to Preserve the Ojai v. County of Ventura (1985) 176 Cal.App.3d 
421, 430-32 (EIR violated CEQA by omitting any analysis of major source of cumulative air 
pollution). 

 
160 Id. 
161 Id.; see also Iowa Department of Natural Resources, Administrative Consent Order 2022 AFO- \18, 
https://programs.iowadnr.gov/legal/documents/6379330661694762942022AFO18.pdf?_gl=1*kje968*_gc
l_au*MTU3NjQ0MDk1NS4xNzI4OTE4MjM4 (detailing discharge from digester into local waterway.). 
162 Cullenward, California’s Low Carbon Fuel Standard (Oct. 7, 2024), 
https://kleinmanenergy.upenn.edu/research/publications/californias-low-carbon-fuel-standard/. 
163 Id. at 13. 

https://programs.iowadnr.gov/legal/documents/6379330661694762942022AFO18.pdf?_gl=1*kje968*_gcl_au*MTU3NjQ0MDk1NS4xNzI4OTE4MjM4
https://programs.iowadnr.gov/legal/documents/6379330661694762942022AFO18.pdf?_gl=1*kje968*_gcl_au*MTU3NjQ0MDk1NS4xNzI4OTE4MjM4
https://kleinmanenergy.upenn.edu/research/publications/californias-low-carbon-fuel-standard/
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VII. CARB Continues to Fail to Address and Mitigate the Impacts of Reliance on Direct 
Air Capture and to Adopt All Feasible Mitigation. 

In addition to the deficiencies enumerated in our September 30, 2024 comments with 
respect to DAC, CARB failed to analyze and disclose the energy impacts of the Proposed 
Amendments’ reliance on DAC. The CEQA Guidelines recognize that wasteful, inefficient, or 
unnecessary use of energy, or wasteful use of energy resources, may result in a significant 
environmental impact.164 “If analysis of the project’s energy use reveals that the project may 
result in significant environmental effects due to wasteful, inefficient, or unnecessary use of 
energy, or wasteful use of energy resources, [an] EIR shall mitigate that energy use.”165 Such 
impacts to energy use, utilities and service systems must be evaluated under CEQA.166 

Here, the EIA does not meet the basic requirements for evaluating and mitigating energy 
use because it brushes aside possible significant energy-use-related environmental effects. As 
detailed in our September 30, 2024 comments, CARB’s analysis shows that reliance on DAC 
will be substantial, but CARB fails to acknowledge these effects. For instance, CARB fails to 
examine the energy use of DAC including the strain that DAC reliance would put on the electric 
grid. CARB does not analyze the extent to which the reliance on energy-intensive DAC could 
amount to unnecessary consumption of energy resources because, as explained in our September 
30 comments, it would function as an offset to fossil fuel use rather than a technology to mitigate 
residual or legacy emissions, as contemplated by the Scoping Plan. 

 CARB also fails to address the risk that new energy demand to power DAC risks 
competing with and adversely impacting critical transportation electrification efforts in 
California. CARB’s rules require widespread deployment of ZEVs, which will increase demand 
for electricity to power the transportation sector. CARB fails to address the fact that the Project’s 
DAC reliance could hamper necessary transportation electrification, thereby undermining 
attainment of state ZEV goals and reducing the many climate and air quality benefits of zero-
emission transportation technology.  

CARB acknowledges that DAC will increase electric load but fails analyze the associated 
environmental effects.167 Further, the DEIA states that “[o]n-site energy generation and storage 
to power the capture equipment are key mitigation strategies involving photovoltaic electricity 
generation, battery storage, and microgrid systems. Increased electricity demand would be met 
by increased generation, both on-site and off-site.”168 As we noted in our September 30 
comments, CARB provides no justification for making such an assumption. The Proposed 
Amendments do not require DAC projects to be powered exclusively by off-grid renewables and 

 
164 14 Cal. Code Regs § 15126.2(b). 
165 Id. 
166 See Public Resources Code section 21100(b); CEQA Guidelines §§ 15126.2(b), Appendix F: Energy 
Conservation. Guidelines; Appendix G, Environmental Checklist Form, § XIX. 
167 See ISOR, Appendix E of 
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2024/lcfs2024/lcfs_appe.pdf (“the process of 
capturing CO 2 directly from the atmosphere has higher electricity demand, which makes it financially 
challenging and may drive the need for additional electricity load.”). 
168 DEIA at 31. 

https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2024/lcfs2024/lcfs_appe.pdf
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there is therefore no sound basis for assuming such power mix in the analysis. Without such a 
requirement, there is no basis for finding that DAC projects’ impacts would in fact be mitigated. 

Courts have found mitigation measures insufficient under CEQA when they failed to 
require actual mitigative action, and instead required reports or fee arrangements. See Cal. Clean 
Energy Comm. v. City of Woodland (2014) 225 Cal. App. 4th 173, 197 (finding that fair share fee 
mitigation measures that “do not require the City to undertake any action . . . stand in contrast to 
the ‘CEQA require[ment] that feasible mitigation measures actually be implemented as a 
condition of development . . .’”); id. at 199 (finding a mitigation measure inadequate because it 
“requires the City to take no action other than to coordinate . . . to prepare a plan . . . [and] does 
not require any action by the City to mitigate the [impacts] it may discover to result [from the 
Project].”). Here, there is not even a requirement to plan, study, or report on adoption of the 
referenced on-site solar energy generation, much less any requirement that it actually be 
installed. This baseless assumption is insufficient under CEQA. See King & Gardiner Farms, 
LLC v. County of Kern (2020) 45 Cal. App. 5th 814, 877–88 (finding that a mitigation measure 
relying on the purchase of credits “from an established agricultural farmland mitigation bank” or 
“equivalent program” was inadequate given that the record did not establish such banks or 
programs even existed or “were available.”). In making such an unsupported assumption about 
the source of power generation for future DAC use, CARB is masking a potentially significant 
effect of the Project and failing to mitigate its adverse impacts on the environment. 

VIII. CARB Fails to Analyze and Mitigate the Effects of Massive Reductions in Support 
for Electrification of Medium and Heavy Duty Vehicles. 

CARB’s second 15-day change includes major rollbacks to investments in electrification 
of medium and heavy duty vehicles (“MHDV”) when compared to staff’s original Proposal in 
the ISOR. CARB does not disclose or analyze the effects of these changes. Based on an 
independent analysis undertaken by ICCT, the changes amount to a loss of annual revenue 
ranging from $176 and $1,261 million from 2025-2035 under the current proposal; enough to 
subsidize the cost gap of nearly 100,000 Class 8 sleeper cabs between 2025 and 2035.”169 The 
effect of lower number of ZEVs will be increased diesel emissions, which include toxic and 
carcinogenic diesel particulate matter as well as NOx and other pollutants. These adverse 
impacts will be felt most acutely in already overburdened communities near major transportation 
corridors. Moreover, the analysis fails to disclose how this shift impacts attainment efforts for a 
range of pollutants, including the 1-hour ozone standard, the 8-hour ozone standard, and the fine 
particulate matter standards. CARB fails to address these effects, and this failure violates CEQA. 

IX. CARB Continues to Fail to Analyze a Reasonable Range of Alternatives. 

As we noted in prior comments, there are fundamental flaws in CARB’s analysis of 
alternatives to the Proposed Amendments. The alternatives chosen do not contribute to “a 
reasonable range of potentially feasible alternatives that will foster informed decision making 
and public participation”170 because they fail to consider a ZEV-focused alternative that limits 
combustion fuels even though such an alternative would “feasibly attain most of the basic 

 
169 O’Malley et al., Closing the heavy-duty charging infrastructure crediting cost gap (Oct. 28, 2024). 
170 CEQA Guidelines § 15126.6(a). 
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objectives of the project but would avoid or substantially lessen any of the significant effects of 
the project”171 including air quality impacts. See Save Our Capitol! v. Dep’t of Gen. Servs. (2023) 
87 Cal. App. 5th 655. 

In assessing whether a Project’s alternatives analysis is deficient, “[e]xamining 
alternatives begins with project objectives because it is these objectives that a proposed 
alternative must be designed to meet.” Golden Door Properties, LLC v. County of San Diego 
(2020) 50 Cal. App. 467, 546. Here, the RDEIA identifies “reduc[ing] the CI of fuels used in 
California’s transportation sector” as the objective of the current LCFS regulation,172 and 
identifies several objectives of the Proposed Amendments, including improving California’s 
“long-term ability” to support the “use of increasingly lower-CI transportation fuels and to 
improve the program’s overall effectiveness,” as well as “support[ing] the transition of 
biomethane fuel pathways for combustion out of transportation” and incentivizing ZEV fueling 
infrastructure buildout.173 By failing to analyze a ZEV-focused alternative scenario, the EIA 
ignores “an alternative that would feasibly attain” most Project objectives “while also lessening 
the project’s significant impacts,” and thus violates CEQA. See Save Our Capitol!, 87 Cal App. 
5th at 703. 

As commenters have explained throughout this rulemaking process, a ZEV-focused 
alternative could be achieved through a combination of measures including effective restrictions 
on crop-based biofuels, such as a cap on volumes, which the alternatives analysis does not 
evaluate.174 Rather than design and analyze an alternative that would limit the oversupply of 
credits for combustion fuels to the benefit of zero-emissions alternatives, CARB constructs and 
rejects Alternative 2. According to CARB, Alternative 2 is a “version” of the “Comprehensive EJ 
Scenario” that was analyzed and rejected in the ISOR.175 For numerous reasons, CARB’s 
inclusion of Alternative 2 does not satisfy CEQA. 

First, Alternative 2 does not include restrictions on biofuel volumes. Commenters have 
proposed such a limit since the initiation of this rulemaking.176 Further, modeling of an 
alternative regulatory design by Stanford researchers found that capping lipid biofuels, among 
other measures, would unleash an infusion of dollars from the LCFS to transportation 
electrification pathways, 177 thereby propelling deployment of electric cars and trucks beyond 
current levels. Such growth in zero-emissions transportation could provide substantial climate 
and air quality benefits when compared to the Proposed Amendments. A volume limit on 

 
171 Id. 
172 RDEIA at 4. 
173 Id. at 8–9. 
174 See, e.g., ICCT comments on the ISOR (Feb. 20, 2024) at (proposing an alternative that “[s]et[s] a cap 
on the volume of lipid-derived fuels credited under the LCFS program”, among other alterations from the 
Proposed Alternative.). 20, 2024) (proposing an alternative that “[s]et[s] a cap on the volume of lipid-
derived fuels credited under the LCFS program”, among other alterations from the Proposed Alternative.).  
175 DEIA at 175. 
176 O’Malley et al., Setting a lipids fuel cap under the California Low Carbon Fuel Standard (Aug. 2022) 
177 Wara et al., Simulating an “EJ Scenario” for the Low Carbon Fuel Standard Rule Update using the 
ARB CATS Model (May 31, 2023), https://ww2.arb.ca.gov/sites/default/files/2023-
05/Stanford%20Presentation.pdf. 

https://ww2.arb.ca.gov/sites/default/files/2023-05/Stanford%20Presentation.pdf
https://ww2.arb.ca.gov/sites/default/files/2023-05/Stanford%20Presentation.pdf
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biofuels would also reduce climate, global hunger, and biodiversity harms, as well as localized 
harms in frontline refinery communities, as detailed above and in our prior comments.  

Second, CARB creates a methane “cliff” in Alternative 2, abruptly ending all avoided 
methane crediting in 2025 even though groups that proposed credit restrictions suggested a phase 
out over time. An analysis of the EJ Scenario by Stanford University researchers explains why 
such an immediate end to all avoided methane crediting was misguided and led CARB to reach 
skewed conclusions about the EJ Scenario’s effects.178 The modeling of the Stanford experts 
“shows that a scenario consistent with many of the asks from the environmental justice 
community, can be constructed using CARB’s modeling tools and consistent with many of 
CARB’s stated objectives both from the Scoping Plan Update and as stated in the current LCFS 
amendment process.”179 

Third, CARB did not eliminate DAC credits as the EJ Scenario proposed. As we 
explained in our RDEIA comments, CARB claims in the DEIA that the exclusion of DAC in 
Alternative 2 would make it challenging to achieve the proposed 90% CI reduction by 2045, 
stating: “compliance with the regulation is difficult without direct air capture, so this scenario 
risks creating demand for credits that exceeds available supply beyond 2030.”180 Yet this 
assertion is not adequately supported by the modeling provided.  

Fourth, CARB’s modeling does not allow for ZEVs to increase. Consequently, there is no 
way for the public to know what an alternative focused on ZEV support rather than combustion 
fuels would yield in terms of improved air quality and associated health benefits. CARB could 
have read ZEV numbers into the model to see what higher levels looked like, even if they could 
not do an optimization under CATS. CARB did not do this, and as a result, it did not accurately 
model what the proposed EJ alternative would yield in terms of air quality, health, and equity 
benefits. 

Fifth, CARB did not consider adjustments to the Proposed Amendments’ CI benchmark 
that, when combined with restrictions on oversupply of biofuels and biomethane credits, could 
have served to meet the Project’s objective of increasing the credit price while also reducing 
harms and distortions caused by these fuels and minimizing the pass-through costs.  

 
178 Wara et al., Comments of Wara et al. Regarding Proposed Amendments to the Low Carbon Fuel 
Standard (May 10, 2024) at 7-8. (“It is our understanding that the EJAC proposed the immediate 
elimination of future pathway approvals for dairy methane at current carbon intensity (CI) scores.6 Such 
an approach would allow already-approved pathways to maintain their LCFS approval for the entirety of 
their 10-year duration. With this timeline, most current contracts would sunset by 2032. This approach 
contemplates not a “cliff” but a more gradual transition of dairy methane crediting to higher CI values, 
honoring CARB commitments to existing LCFS pathways while also increasing the carbon intensity (CI) 
of dairy methane by 2032.”). Wara et al. then “illustrate a more gradual transition to a higher dairy 
methane CI,” by assuming “that the Board decides to stop approval of future pathways with the CI scores 
in Table 3, and instead adopts a higher CI for dairy methane projects more in line with methane produced 
from sewage treatment plants (which are assumed flare methane to carbon dioxide rather than simply 
venting methane to the atmosphere). This gradually increases the average CI score of dairy methane so 
that it reaches a positive value of ~44 gCO2e/MJ by 2032.” 
179 Id. at 8. 
180 DEIA at 175. 
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CARB could have explored alternatives that included some or all of these adjustments. 
Indeed, the “illustrative scenario,” modeled by Stanford researchers allowed for “reasonably 
similar credit prices to those proposed by CARB staff,” and achieved “similar emission reduction 
objectives in the liquid fuels sector, and it does not rely on burning more fossil fuels in order to 
limit RD or livestock dairy book-and-claim crediting.” 181 According to their analysis, the 
illustrative scenario achieved this “by relying on modest changes to assumptions about the mix 
of ZEV and emitting vehicles on the road that we believe more realistically depict what has and 
is actually happening in California since the Scoping Plan modeling was conducted.”182 
Although this illustrative scenario was presented to CARB in May of 2024, CARB failed to 
analyze it in the FEIA. 

In sum, the numerous errors in CARB’s analysis led CARB to explore an inadequate 
range of alternatives and to improperly conclude that measures proposed by commenters and in 
the EJ Scenario are infeasible and will not meet the Project’s objectives. CARB thus failed to 
provide critical information about how the Proposed Amendments could be modified to achieve 
most of the Project’s objectives while avoiding environmental harms. These failures violate 
CEQA. See Save Our Capitol!, 87 Cal. App. 5th at 703.  

X. A Revised EIA Must Be Recirculated for Public Review and Comment. 

Because of the inadequacies discussed above, the environmental review conducted thus 
far cannot form the basis of a final EIA. As explained in our prior comments, CEQA requires 
lead agencies to prepare and recirculate a supplemental draft “[w]hen significant new 
information is added to an environmental impact report” after public review and comment on the 
earlier draft. Pub. Res. Code § 21092.1. The opportunity for meaningful public review of 
significant new information is essential “to test, assess, and evaluate the data and make an 
informed judgment as to the validity of the conclusions to be drawn therefrom.” Sutter Sensible 
Planning, Inc. v. Sutter County Board of Supervisors (1981) 122 Cal.App.3d 813, 822; see also 
City of San Jose v. Great Oaks Water Co. (1987) 192 Cal.App.3d 1005, 1017. An agency cannot 
simply release a draft report “that hedges on important environmental issues while deferring a 
more detailed analysis to the final [EIR] that is insulated from public review.” Mountain Lion 
Coalition v. California Fish and Game Comm’n (1989) 214 Cal.App.3d 043, 1052. 

To cure the flaws in the RDEIA identified in this letter, CARB must obtain substantial 
new information. This information is necessary to adequately assess the proposed Project’s 
environmental impacts, and to identify effective mitigation and alternatives capable of alleviating 
the Project’s significant impacts. This new information will clearly necessitate recirculation. 
CEQA requires that the public be given a meaningful opportunity to review and comment upon 
this significant new information in the form of a second recirculated draft EIA. 

 
181 Wara et al. at 8. 
182 Id. at 8. 
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Conclusion 
For all of the reasons described above, the EIA fails to comply with the requirements of 

CEQA. We respectfully request that CARB correct these errors and recirculate a revised draft 
EIA for public review and comment. 

 

 
Sincerely,  
/s/ Nina Robertson   
Nina Robertson 
Matt Vespa 
Katrina Tomas 
Earthjustice  
50 California, Suite 400 
San Francisco, CA 94111 
 
Adrian Martinez 
Earthjustice 
707 Wilshire Blvd., Ste. 4300 
Los Angeles, CA 90017 
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Cumulative Impact Key

Maps 1. Communities near co-located refining and hydrogen 
steam methane reforming (SMR) plants face disparately high 
cumulative environmental impacts. 

Co-located Infrastructure Key

Fully converted biofuel refineries

Oil refinery partially processing biofuels 

Oil refinery available to process biofuels

SMR plant fully dedicated to hydrogen 
production for biofuel refining 

Other SMR plant (co-located with refinery)

HEFA: Hydrotreated esters and fatty acids; an oil 
refining technology that makes biofuels using hydrogen.   
Enviroscreen data maps from Calif. Office of Environmental 
Health Hazard Assessment. See next page for refinery and 
hydrogen plant data and references.

A. Northeastern San Francisco Bay Area B. Bakersfield Area

C. Southern Los Angeles County

26

1

19
3

4

16

17
18

15

2

20

25

27 6 28

11 29

12

23

10

13

5

14

7
21

8
22

24
9

31

30 33

32



Maps, continued. Facility addresses and notes.
Oil Refinery Fully Converted to HEFA Biofuel Processing

1. Phillips 66 Co., Rodeo 1380 San Pablo Ave., Rodeo 94572
2. Marathon/Neste, Martinez  150 Solano Way, Martinez 94553 
3. Bakersfield Renewable Fuels, Bakersfield 6451 Rosedale Hwy., Bakersfield 93308
4. AltAir, Paramount  14700-08 Downey Ave., Paramount 90723 

Oil Refinery Partially Processing HEFA Biofuels (“co-processing”) 
5. Kern Oil & Refining, Bakersfield  Hwy. 184 & E. Panama Ln. 93307
6. Chevron, El Segundo  324 W. El Segundo Blvd., El Segundo 90245 

Oil Refinery Available to Process HEFA Biofuels
7. Chevron, Richmond  841 Chevron Way, Richmond 94802 
8. PBF Energy Corp., Martinez  3485 Pacheco Blvd., Martinez 94553
9. Valero Energy Corp., Benicia  3400 E. 2nd Street, Benicia 94510 

10. San Joaquin Refining, Bakersfield  3542 Shell Street, Bakersfield 93308   
11. PBF Energy Corp., Torrance  3700 W. 190th Street, Torrance 90504 
12. Phillips 66 Co., Wilmington and Carson (two lots)  1520 Sepulveda Blvd., 

 90745 and 1660 W. Anaheim Street, 90744 
13. Marathon, Carson and Wilmington (two lots)  2350 E. 223rd Street 90810 and 

 23208 Alameda Street 90810
14. Valero / Ultramar, Wilmington  2402 E. Anaheim Street, Wilmington 90744 

SMR Plant Dedicated to Hydrogen Production for HEFA Refining 
15. Air Liquide, Rodeo (in Rodeo refinery), 1380 San Pablo Ave., Rodeo 94572 
16. Phillips 66 Co., Rodeo* 1380 San Pablo Ave., Rodeo 94572 
17. Air Products, Martinez (abuts Marathon) 150 Solano Way, Martinez 94553  
18. Marathon/Neste, Martinez*  150 Solano Way, Martinez 94553 
19. Bakersfield Renewable Fuels,* Bakersfield 6451 Rosedale Hwy., Bakersfield 93308
20. AltAir, Paramount*  14700-08 Downey Ave., Paramount 90723 

Other Existing SMR Plant (co-located with refinery) 
21. Chevron, Richmond*  841 Chevron Way, Richmond 94802  
22. PBF Energy Corp., Martinez* plt. 1  3485 Pacheco Blvd., Martinez 94553
23. PBF Energy Corp., Martinez* plt. 2  3485 Pacheco Blvd., Martinez 94553
24. Valero Energy Corp., Benicia*  3400 E. 2nd Street, Benicia 94510
25. Linde Inc., (abutts Benicia refinery) 331 E.Channel Road, Benicia 94510
26. San Joaquin Refining, Bakersfield*  3542 Shell Street, Bakersfield 93308 
27. Chevron, El Segundo*  324 W. El Segundo Blvd., El Segundo 90245
28. Air Liquide, El Segundo (at Chevron refinery) 324 W. El Segundo Blvd., 90245 
29. Air Products, Torrance (at PBF refinery) 3700 W. 190th Street, Torrance 90504 
30. Phillips 66 Co., Wilmington and Carson* (two lots)  1520 Sepulveda Blvd., 

 90745 and 1660 W. Anaheim Street, 90744

31. Air Products, Carson (abutts Marathon) 23300 S Alameda Street, Carson 90810 
32. Air Products, Wilmington (near Valero/Ultramar) 700 N. Henry Ford Ave. 90744 
33. Marathon, Carson and Wilmington* (two lots)  2350 E. 223rd Street 90810 and 

 23208 Alameda Street 90810
*At most of the refineries, SMR plants shown in the maps are owned and operated by the 
refiners themselves, in addition to any hydrogen supplied by SMR plants with other owners. 

NOTES ON HEFA BIOFUEL REFINING 
Four full conversions from petroleum crude to HEFA biofuel refining were completed, permitted 
or planned as of November 2024.  Marathon and Neste completed phased-in commissioning 
of their 48,000 barrels per day HEFA refinery near Martinez in late 2023.  Phillips 66 reported 
commissioning the full conversion of its Rodeo refinery to process 100 percent HEFA feeds 
at up to 67,000 b/d during early summer 2024. These commissions were reported in causal 
analyses for significant flaring at the plants, which were made public under BAAQMD Rule 
12-12.  
A full conversion from petroleum refining to a small HEFA biofuel refinery was completed 
years ago and was followed by a proposed capacity expansion to 25,000 b/d that is now 
permitted and underway at AltAir in Paramount. This includes a new refiner-owned SMR plant.  
Bakersfield Renewable Fuels reported that a full conversion to HEFA processing at the former 
Big West refinery site is in construction with planned start-up in late 2024. 
Other refineries in California have begun HEFA co-processing (adding plant oils and animal 
fats to the feedstock in refineries that continue to refine petroleum crude as well).  These 
include Kern Oil & Refining in Bakersfield, Chevron El Segundo, and, before its full refinery 
conversion discussed above, Phillips 66 Rodeo. See apps. B0079, B0394, B032502, B032301, 
and B024101 in CARB “Tier 2 Pathway” application reviews; https://ww2.arb.ca.gov/resources/
documents/2023-lcfs-pathways-requiring-public-comments.  Kern Oil refinery reportedly 
supplies all hydrogen for its co-processing from catalytic naphtha reforming. Id.  This unique 
HEFA processing strategy reflects its low refinery complexity. 
Further, HEFA co-processing by at least one crude oil refiner in California was not disclosed 
publicly until long after it had begun, and HEFA diesel demand is rising. This suggests other 
refiners may begin co-processing before it is publicly reported.  The map shows all refineries 
in California that reported hydro-processing capacity capable of conversion to HEFA refining 
(hydrocracking, gas oil hydrotreating, distillate hydrotreating, or combinations of these hydro-
processing units).

NOTES ON CUMULATIVE IMPACT MAPPING 
Maps shown here were accessed from CalEnviroScreen 4.0 using the California Office of 
Environmental Health Hazard Assessment (OEHHA) mapping tools on 29 Oct. 2024 at https://
oehha.ca.gov/calenviroscreen/report/calenviroscreen-40.  OEHHA integrates and weights data 
for 21 environmental health indicators to measure and report cumulative environmental health 
impacts at the census tract level in its CalEnviroScreen mapping.  All OEHHA indicators and 
weightings were included (“left on”) in the mapping reproduced here. 
CalEnviroScreen is a widely used cumulative impacts metric and is well documented. See 
August, L., et al., 2021. CalEnviroScreen 4.0; Report on the fourth version of CalEnviroScreen. 
California Office of Environmental Health Hazard Assessment: Sacramento, CA. Accessed 29 
Oct. 2024 from the “CalEnviroScreen 4.0 Report” tab at https://oehha.ca.gov/calenviroscreen/
report/calenviroscreen-40. Among other things, the report documents how data availability 
and quality were addressed among the many indicators used.  For example, gray-shaded 
areas in Map C above (cross-hatched white shading in some of the CalEnviroScreen maps 
of the same area) indicates census tracts that OEHHA has designated “Top 20% pollution, no 
CalEnviroScreen score.” Id. 
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I. Material Referenced in the above Comments of Earthjustice (dated November 8, 
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recent incidents 
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12. CalEnviroScreen 4.0, Phillips 66 Rodeo, Census Tract 6013358000 
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14. CARB, ADF Product Alert 
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16. CARB, ADF Rulemaking 
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and Alternative Diesel Fuel Regulations 
18. CARB, Appendix D, Final Environmental Analysis for the Proposed Amendments to 

the Low Carbon Fuel Standard and Alternative Diesel Fuel Regulation 
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Nitrogen Potentially Caused by the Low Carbon Fuel Standard Regulation 
20. CARB, Detailed Analysis for Land Use Change 
21. CARB, Final Supplemental Disclosure Discussion of Oxides of Nitrogen Potentially 

Caused by the Low Carbon Fuel Standard Regulation 
22. CARB, Final Statement of Reasons, Amendments to the Low Carbon Fuel Standard 

Regulation and to the Regulation on Commercialization of Alternative Diesel Fuels 
23. CARB, Initial Statement of Reasons, Proposed Regulation on the Commercialization 

of Alternative Disel Fuels 
24. CARB, LCFS Crude Oil Life Cycle Assessment 
25. CARB, Respondents’ Brief dated July 12, 2010, Association of Irritated Residents et 

al. v. California Air Resources Board et al., CPF-09-509562, Superior Court of the 
State of California for the County of San Francisco.  

26. CARB, Selected Response to Earthjustice’s Public Records Act Request 
27. CDC, Polycyclic Aromatic Hydrocarbons 
28. Contra Costa County, Rodeo Renewed Project, Draft Environmental Impact Report 
29. Contra Costa County, Rodeo Renewed Project, Draft Revised Environmental Impact 

Report 
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30. Cullenward, California’s Low Carbon Fuel Standard 
31. Duffy, October 2024 Email re. AAM and CARB Response 
32. Earthjustice, Letter and Petition dated May 16, 2022, Communities for a Better 

Environment et al. v. City of Paramount et al., 22STCP01875, Superior Court of the 
State of California for the County of Los Angeles. 

33. EIP, Farm to Fumes – Hazardous Air Pollution from Biofuel Production 
34. Esposito, Hydrogen Policy’s Narrow Path – Delusions and Solutions 
35. FAO, The future of food and agriculture – Trends and challenges 
36. Gerveni et al., Overview of the Production Capacity of U.S. Renewable Diesel Plants 

for 2023 and Beyond 
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Fires Last Month 
38. ICCT, Soy oil market distortions under the California LCFS program 
39. IEA, Renewables 2023 – Analysis and forecast to 2028 
40. Iowa Department of Natural Resources, Administrative Consent Order No. 2022-

AFO-18 
41. Jordan, ‘More manure means more energy’: Iowa dairies with biogas digesters are 
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42. Laskowski, Explainer – LCFS Auto Acceleration Mechanism 
43. Lauer, Biofuel is poised to usurp crude oil refining in the Bay Area. But are their 

‘renewable’ fuels a green solution or ‘greenwashing’? 
44. Malins, How robust are reductions in modeled estimates from GTAP-BIO of the 

indirect land use change induced by conventional biofuels? 
45. Malins, Thought for food – A review of the interaction between biofuel consumption 

and food markets 
46. Marathon Petroleum Corporation, Martinez Renewable Fuels Project – Air Quality 

and Greenhouse Gas Technical Analysis 
47. Martin, A Cap on Vegetable Oil-Based Fuels Will Stabilize and Strengthen 

California’s Low Carbon Fuel Standard 
48. Murphy, Making Policy in the Absence of Certainty: Biofuels and Land Use Change 
49. OEHHA, SB 535 Disadvantaged Communities 
50. O’Malley et al., October 2024 Letter to CARB re. closing the heavy-duty charging 

infrastructure crediting cost gap 
51. O’Malley et al., Setting a lipids fuel cap under the California Low Carbon Fuel 

Standard 
52. USDA, U.S. Renewable Diesel Production Growth Drastically Impacts Global 

Feedstock Trade 
53. Plevin et al., Choices in land representation materially affect modeled biofuel carbon 

intensity estimates 
54. Roberts et al., Identifying Supply and Demand Elasticities of Agricultural 

Commodities: Implications for the US Ethanol Mandate 
55. Santeramo et al., Linking soy oil demand from the US Renewable Fuel Standard to 

palm oil expansion through an analysis on vegetable oil price elasticities 
56. Spath et al., Life Cycle Assessment of Hydrogen Production via Natural Gas Steam 

Reforming 
57. Targray, Feedstock Supply for Biodiesel and Renewable Diesel Producers 
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58. Tran et al., Air Quality and Health Impacts of Onshore Oil and Gas Flaring and 
Venting Activities Estimated Using Refined Satellite‐Based Emissions 

59. USEIA, Biodiesels produced from certain feedstocks have distinct properties from 
petroleum diesel 

60. USEIA, Petroleum and Other Liquids, Refinery Capacity Report 
61. USEIA, Refinery Capacities Spreadsheet 
62. USEIA, US On-Highway Diesel Fuel Prices (dollars per gallon) 
63. USEPA, Biofuels and the Environment – Third Triennial Report to Congress, 
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64. Wara et al., California’s Low Carbon Fuel Standard: Simulating an EJ Scenario using 
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66. World Bioenergy Association, Global Bioenergy Statistics 2020 
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16. Evans et al., Greenhouse Gas Mitigation on Marginal Land: A Quantitative Review of 
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twenty-first century 
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26. O’Malley et al., Indirect Emissions from Waste and Residue Feedstocks: 10 Case 
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sustainable aviation fuel mandate 
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production of advanced biofuels 
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30. National Farmers Union, Comments on Renewable Fuel Standard (RFS) Program 
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38. USEIA, About US Natural Gas Pipelines 
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41. USEIA, Domestic renewable diesel capacity could more than double through 2025 
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43. USEPA, RFS Program Standards for 2023-2025, Regulatory Impact Analysis 
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IV. Material Referenced in the February 20, 2024 Comments of Wara et al. 
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5. Governor Newsom, 7/22/22 Letter to CARB Chair Liane Randolph 
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8. Union of Concerned Scientists, Comments on Tier 2 Pathway Application No. B0520 
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5. CARB, LCFS Annual updates to lookup table pathways 
6. CARB, LCFS Data Dashboard 
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Fuel Standard 
9. CARB, Staff Report: ISOR, Public Hearing to Consider the Proposed Amendments to 

the LCFS 
10. Casaban et al., Life cycle assessment of a direct air capture and storage plant in 
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11. Center for Climate and Energy Solutions, California Cap and Trade 
12. Ding et al., Understanding the proposed guideline for the IRA's Section 45V Clean 

Hydrogen Production Tax Credit 
13. Douglas, Exclusive: US EPA says it is auditing biofuel producers' used cooking oil 

supply 
14. European Commission, The OLAF Report 2019 
15. Federal Register, Section 45V Credit for Production of Clean Hydrogen 
16. Gutsch et al., Co-assessment of costs and environmental impacts for off-grid direct air 

carbon capture and storage systems 
17. ICAO, CORSIA Approved Sustainability Certification Schemes 
18. Lazenby, Mitigating Emissions from CA's Dairies 
19. Neste, CA Low Carbon Fuel Standard Credit Price 
20. Norways et al., Decarbonizing aviation: Passengers likely to shoulder price of SAF 
21. Pavlenko et al., The cost of supporting alternative jet fuels in the EU 
22. Ragon et al., Near-Term Infrastructure Deployment to Support Zero-Emission 

Medium- and Heavy-Duty Vehicles in the United States 
23. RSB, RSB EU RED Standard for Advanced Fuels (waste and residues) 
24. Schmidt, Life cycle assessment of five vegetable oils 
25. USDOJ, Pennsylvania Biofuel Company and Owners Sentenced on Environmental 

and Tax Crime Convictions Arising out of Renewable Fuels Fraud 
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26. USEIA, Petroleum and Other Liquids - U.S. Biodiesel Plant Production Capacity 
27. USEIA, Renewable Diesel and Other Biofuels spreadsheet 
28. USEPA, Final Renewable Fuels Standards Rule for 2023, 2024, and 2025 
29. USEPA, Latest Version of Motor Vehicle Emission Simulator (MOVES) 
30. Valin et al., The land use change impact of the biofuels consumed in the EU 
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VII. Material Referenced in the October 16, 2024 Comments of Earthjustice 
 

1.  Smith, How Much Should Dairy Farms Get Paid for Trapping Methane? 
 
VIII. Material Referenced in the October 16, 2024 Comments of the International Council 

for Clean Transportation 
 

1. Berry et al., Evaluating the Economic Basis for GTAP and Its Use for Modeling 
Biofuel Land Use 

2. CARB, Second Notice of Public Availability of Modified Text and Availability of 
Additional Documents and/or Information, Proposed Low Carbon Fuel Standard 
Amendments 

3. CARB, Documentation of California’s Greenhouse Gas Inventory (2024 Edition) 
4. CARB, LCFS Pathway Certified Carbon Intensities 
5. CDFA, Alternative manure management program 
6. CORSIA, CORSIA Eligible Fuels – Life Cycle Assessment Methodology 
7. Hanrahan, EPA Investigating Used Cooking Oil Import Authenticity 
8. ICCT, June 2023 Comments on LCFS Application No. B0430 
9. ICCT, Setting a lipids fuel cap under the California Low Carbon Fuel Standard 
10. Lazenby et al., Petition for Rulemaking to Exclude all Fuels Derived from 

Biomethane from Dairy and Swine Manure from the Low Carbon Fuel Standard 
Program 

11. NETL, Gasification-Based Hydrogen Production with Carbon Capture 
12. O’Malley et al., 2030 California Renewable Natural Gas Outlook: Resource 

Assessment, Market Opportunities, and Environmental Performance 
13. Reuters, US Lawmakers Seek Crackdown on Chinese Used Cooking Oil Imports 

Over Fraud Concerns 
14. USEIA, Natural Gas Citygate Price in California 
15. Wakeman et al., Waste stream to revenue stream – Calculating the costs and climate 

impact of California’s investments in dairy digester infrastructure 
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Comment
To:  CARB Board Members,

I am writing to you to urge you not to endorse the restrictions on
the "carbon intensity of fuels" proposal that is currently before
you.  This will cause the price of gas to increase at the pump. 
The citizens of California already have one of the highest gas
prices in the nation.  A increase in fuel prices will cause a spike
in inflation throughout the state since everything that is
transported to stores or for manufacturing is affected by gas
prices.  This spike in inflation will remain forever and not
subside.  I know you feel that CARB does not set fuel prices, but
any cost increase to the gas companies will be passed on to the
consumers.

Let's let technology by the auto manufacturers like autos with
better fuel economy, lower emissions and gas/electric hybrids
achieve the results you desire. 

Don't try to force us to drive less by adopting a policy that
spikes gas prices.
The people of California will become very angry if that is the end
result of this policy.

Douglas McLendon
Chico, CA 95973
530-894-4026
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Comment
I'm Dan Lashof, US Director of the World Resources Institute. I
have been a strong supporter of the LCFS program for many years,
but today I'm profoundly conflicted. Chair Randolph made a
compelling case for the LCFS in her opening comments. At the same
time, I'm alarmed by the rapid increase in the use of crop-based
Renewable Diesel in the last several years. 

The record for this rulemaking is chock full of detailed comments
showing that crop-based biofuels are worse for the climate than
petroleum fuels when the opportunity cost of using prime farmland
for fuel production is accounted for. These comments include a
devastating critique of the GTAP model currently used by CARB to
calculate indirect land-use change emissions, written by the Chair
of the Yale economics department.

The debate on ILUC can seem esoteric, but it comes down to a very
simple question: Does it make any sense to turn food crops into
fuel? The answer to this question is clearly NO, given the impact
of dedicating millions of acres of prime farmland to fuel
production on food prices and global deforestation. 

The proposed rule nominally includes a 20% credit limit on some
virgin vegetable oils. This is a step in the right direction, but
its impact is questionable at best given that current producers are
grandfathered and that RD volumes above the cap are still credited
at the CI of the emissions target, rather than the CI of fossil
diesel.

The proposed resolution also calls for a workshop on ILUC modeling.
Given all the workshops CARB has already hosted and the detailed
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comments in the record, this frankly looks like a box-checking
exercise. 

I urge the Board to adopt a resolution that specifically calls on
staff to replace its current approach to calculating ILUC with one
that is empirically grounded and scientifically sound. I also urge
the Board to call for an effective cap on crop-based fuels followed
by a phase out by 2030. 

As noted in the staff presentation, what CARB does has enormous
influence on other states and countries. Please send a clear
message that turning food into fuel is not an effective or
acceptable climate policy.

Thank you. 
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Cal, 

October 30, 2024 

The Honorable Liane Randolph 
Chair, California Air Resources Board 
1001 I Street 
Sacramento, CA 95811 

RE: Support for California's Low Carbon Fuel Standard Program 

Dear Chair Randolph, 

BOARD OF DIRECTORS 2024 

DEVORA "DEV" DAVIS, CHAIR 
STEVE HEMINGER, VICE CHAIR 
MARGARET ABE-KOGA 
PAT BURT 
JEFF GEE 
RICO E. MEDINA 

RAYMOND MUELLER 
SHAMANN WAL TON 
MONIQUE ZMUDA 

MICHELLE BOUCHARD 
EXECUTIVE DIRECTOR 

On behalf of the Peninsula Corridor Joint Powers Board (Caltrain), I want to express support 
for the California Air Resources Board (CARB) Low Carbon Fuel Standard (LCFS) Program 
as a critical resource to support public transit and the transition to a more environmentally 
sustainable transportation system. The LCFS program is a major factor in Caltrain's funding 
plans for electrified service and is furthering the ability of public transit agencies to invest in 
more sustainable operations. 

On September 21, 2024, Caltrain launched fully electrified service along our corridor from 
San Francisco to San Jose, transitioning from diesel locomotives to a new state-of-the-art 
regional rail system running electric multiple unit trains. We are the first railroad to have 
converted from diesel to electric power in the American West and the first in the nation in 
several decades. Service from San Jose to San Francisco is now 100% electric. Further, we 
plan to use 100% renewable energy sources to power our electrified system in partnership 
with community choice aggregators (CCAs) Peninsula Clean Energy (PCE) and San Jose 
Clean Energy (SJCE) as suppliers and PG&E as our electricity distributor, enabling a zero
carbon intensity (zero-Cl) pathway for our system. Moreover, Caltrain's new electric trains 
will also produce energy through regenerative braking, which will reduce the total energy 
consumption of the overall system. 

The LCFS program was designed to incentivize reducing greenhouse gas (GHG) emissions, 
air pollutants, and fuel consumption, while increasing transportation mobility options in the 
state. We believe Caltrain's new electric service is emblematic of the program's core goals, 
both in terms of environmental improvements and increased public transit service and 
capacity. Caltrain responded to the incentives of the program with the implementation of 
new electrified service and has now applied to register and access this significant resource 
for transit operations. 

PENINSULA CORRIDOR JOINT POWERS BOARD 

1250 San Carlos Ave. - P.O. Box 3006 

San Carlos, CA 94070-1306 (650) 508-6200 
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Caltrain is one of a number of transit agencies throughout the state that is facing an 
operating budget fiscal deficit in the coming years due to the impacts of the COVID-19 
pandemic and rising operating costs. Based on the latest projections presented to the 
Caltrain Board in September 2024, Caltrain faces a budget deficit of $77 million per year on 
average over seven years beginning in FY 2027. Access to the LCFS program will allow 
Caltrain to avoid increasing these fiscal deficit projections, which would potentially force 
service reductions, increasing vehicle miles traveled and associated air quality and GHG 
impacts. The LCFS program is an ideal pathway for public transit systems like Caltrain to 
help mitigate higher operational costs of an electrified system and we are planning to access 
it in that capacity. 

Caltrain's new electrified system is already bringing thousands of passengers to their 
destinations, reducing GHG emissions and the carbon intensity of the state's transportation 
fuel pool, and benefiting riders and communities with better air quality, service, frequency, 
and capacity. This project had significant investment at the federal, state, and local levels 
and we want to enable the best possible stewardship of this new system. Support for the 
LCFS program is paramount to ensure this critical resource for public transit agencies is 
maintained, especially at this time of recovery. We are deeply grateful for our partnership 
with GARB as ·a committed supporter of projects like ours and a national and international 
leader on air quality improvement policies and innovation. 

Thank you for consideration of these comments. Please feel free to contact Government 
and Community Affairs Officer Devon Ryan (ryand@caltrain.com, (650) 730-6172)) with any 
questions regarding this letter. 

Sincer 

Michelle Bouchard 
Executive Director 

cc: Members, California Air Resources Board 
Steven S. Cliff, Executive Officer, California Air Resources Board 
The Honorable Governor Gavin Newsom 
Peninsula Corridor Joint Powers Board of Directors 
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Comment Log Display
Here is the comment you selected to display.

Comment 42 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name James

Last Name Senter

Email Address jayboo33@gmail.com

Affiliation

Subject Please Adopt Proposed Changes to the LCFS
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Comment
As an early adopter of a fuel cell electric vehicle (I've leased 3
Mirai in the last 8 years), I am anxious that we fix California's
Low-Carbon Fuel Standard (LCFS). The LCFS has been one of the
strongest carbon markets in the world, driving significant private
investment in achieving the carbon intensity (CI) reductions in
transportation fuels and leading the way for more than a half dozen
other states who are developing similar programs.

When I leased my first fuel-cell vehicle in 2016, hydrogen prices
were in the $10-$12/kg range. Station developers were building
stations without public grant funding. However, post-pandemic the
LCFS market has ceased to support fuel cell electric vehicles and
hydrogen station development. Fuel-cell drivers are now facing
hydrogen prices in the $36/kg range, and many once-reliable
stations are closing due to lack of support from the LCFS.

We must immediately fix the LCFS to drive investment to hydrogen
refueling stations which are necessary to achieve California's 2045
carbon neutrality goal. The expansion of infrastructure credits for
zero-emission vehicle charging and hydrogen refueling are
critically important to achieve California's zero emission vehicle
regulations and executive orders.

I urge you to support the adoption of the proposed changes to the
LCFS TODAY!

Respectfully,

Jim Senter
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Comment 43 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name KEVIN

Last Name YOUNG

Email Address kevinpyoungea@gmail.com

Affiliation

Subject LCFS Amendments

Comment
How does CA propose to limit other pollution from violating its
airspace?  No matter what you propose within the state the
influences of the surrounding airspace will effect the data
presented here and no comments on that subject are presented.  Our
infrastructure cant support current EV demands.  Funding of these
amendments while assured taxpayers will not see it in the gas pump,
but CA notoriously has pushed the taxpayers on behalf of "good
intentions and the environment.
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Comment 44 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name Bob

Last Name Chan

Email Address Bobchansd@gmail.com

Affiliation

Subject Need to adopt Hydrogen
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Comment
Chair and Members of the California Air Resources Board,

As an early adopter of a fuel cell electric vehicle, it is
imperative to fix California's Low-Carbon Fuel Standard (LCFS). The
LCFS has been one of the strongest carbon markets in the world,
driving significant private investment in achieving the carbon
intensity (CI) reductions in transportation fuels and leading the
way for more than a half dozen other states who are developing
similar programs.

The strength of this market signal was working and lowered hydrogen
prices to the $10-$12/kg range. Station developers were building
stations without public grant funding. However, post-pandemic the
LCFS market has ceased to support fuel cell electric vehicles and
hydrogen station development.

We must immediately fix the LCFS to drive investment to hydrogen
refueling stations which are necessary to achieve California's 2045
carbon neutrality goal. The expansion of infrastructure credits for
zero-emission vehicle charging and hydrogen refueling are
critically important to achieve California's zero emission vehicle
regulations and executive orders.

I urge you to support the adoption of the proposed changes to the
LCFS TODAY!

Respectfully,

Bob Chan
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Comment 45 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name Felipe

Last Name Amaya

Email Address felipe.amaya@modernhydrogen.com

Affiliation

Subject Why Excluding H2 Produced from Fossil Fuels Undermines California’s Environmental
Goals
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Comment
To effectively combat climate change, our focus must be on reducing
carbon emissions, not on eliminating hydrocarbons. Modern
technologies like methane pyrolysis allow us to separate carbon
from hydrocarbons, enabling the production of clean hydrogen while
utilizing existing infrastructure and minimizing costs. This
approach yields hydrogen as clean, if not cleaner, than so-called
"green hydrogen," without relying on renewable power.
Categorically excluding fossil fuels from hydrogen production under
the LCFS undermines California's environmental goals by ignoring a
critical, low-carbon, and scalable solution. Here's why:
1. Fossil fuel-based hydrogen can achieve carbon neutrality or
negativity: methane pyrolysis can produce hydrogen with minimal or
even negative carbon footprints, offering a competitive and
immediate pathway to emission reduction.
2. Urgent decarbonization: delaying the adoption of all viable
low-carbon technologies will harm vulnerable communities
disproportionately affected by pollution and climate change. We
need immediate, practical solutions to meet our environmental
targets.
3. Infrastructure reliability: using existing natural gas pipelines
for hydrogen distribution ensures reliable supply and enhances fuel
cell vehicle adoption. Limiting fossil fuel-derived hydrogen would
hinder the transition to clean transportation.
4. Cost competitiveness: a diverse hydrogen market lowers costs and
price to end users. Excluding fossil fuel-derived hydrogen stifles
innovation, limiting affordable decarbonization options.
5. Water conservation: unlike electrolyzers, hydrogen production
from methane pyrolysis requires no water, a crucial advantage in
drought-prone areas of California.
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We can and should leverage fossil fuels to produce clean hydrogen.
Excluding this pathway further delays critical progress in
achieving California's urgent climate goals.
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Comment Log Display
Here is the comment you selected to display.

Comment 46 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name oscar

Last Name garcia

Email Address oscarhgarcia@gmail.com

Affiliation

Subject fix the hydrogen infrasyructure fiasco!

Comment
Please lower the price of hydrogen because it has tripled in the
last few years and the number of working stations has shriveled up.
I waste time and mileage finding available stations and the
situation has caused me to park my hydrogen car because I can't
travel to provide my job function in covering southern California.

I was duped by Toyota into buying through lies and deception and I
am now stuck paying for a car that is unusable! Please help me!
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Comment 47 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name Jim

Last Name Stewart

Email Address drjimstewart@gmail.com

Affiliation

Subject Don't kill more people with air pollution Vote NO on LCFS amendments

Comment
As you have heard today, millions of people throughout CA are dying
or being injured by asthma and other respiratory diseases, caused
in part by burning biodiesel and biomethane in trucks that should
be electrified.
Save lives! Listen to Senator Flores! Vote No!
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Comment 48 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name Igor

Last Name Tregub

Email Address itregub@gmail.com

Affiliation

Subject Vote NO!

Comment
As you have heard today, millions of people throughout CA are dying
or being injured by asthma and other respiratory diseases, caused
in part by burning biodiesel and biomethane in trucks that should
be electrified.

Save lives! Listen to Senator Flores! Vote No!
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Comment 49 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name Mary

Last Name Elizabeth

Email Address mebeth@outlook.com

Affiliation

Subject LCFS Comments

Comment
Greetings,
I submitted comments previously and want to say again for the
record that giving low carbon fuel credits for hydrogen made from
fossil methane natural gas should end immediately.  Additionally,
credits for use of fuels for renewable diesel should not be granted
for overseas sources unless the communities impacted by the marine
transportation at Ports are not already overburdened with
pollutants.
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Comment 50 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - .

First Name cynthia

Last Name phakos

Email Address cynthia@koffkaphakos.com

Affiliation Mirai Owner

Subject CARB comments on LCS - Hydrogen stations and fuels

Comment
Hydrogen is only as sustainable as it is made. Therefore - Solar ,
Recycled water would make it  more so.  I have has  FUEL CELL since
2016 - Stations are getting better - Fuel is becoming more
expensive.  Keep this Technology going.
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Comment 51 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name Pam

Last Name McKown

Email Address pambrimck@gmail.com

Affiliation Climate Action California

Subject CARB meeting 11/8/24 on Proposed Amendments to LCFS
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Comment
We, from Climate Action California, recommend that the Board not
approve the Proposed Amendments to the Low Carbon Fuel Standard
(LCFS). 

My comments cover five points. First, your Environmental Justice
Advisory Committee's proposal to cap biomass-based diesel credits
at 1.2 billion gallons per year should be adopted instead of the
proposed guardrails for crop-based biomass-based diesel that are
inadequate and flawed. Second, the just-announced, reckless
Sustainable Aviation Fuel Partnership should not be adopted. Third,
the transition to electric passenger vehicles needs to be
accelerated, as recommended by the United Nations Environment
Program's recent 2024 Emissions Gap Report, by incorporating
popular EV programs, inactive because of budget cuts, into the LCFS
and changing the Advanced Clean Cars II date for selling only new
light-duty electric vehicles in California to 2030. Fourth, caps on
ethanol need to be introduced. Fifth, the link between rising food
prices and increasing credits for crop-based biofuels should be
acknowledged and measured.

1) Adopt the EJAC's proposal to cap biomass-based diesel credits at
1.2 billion gallons (DGE) per year instead of the proposed
guardrails for crop-based biomass-based diesel
In general, the proposal's estimated reductions in greenhouse gas
emissions hinge on the accuracy of the estimated carbon
intensity(CI) values for alternative fuels. We find all the
estimates for alternative combustion fuels to be underestimated,
some so much so that they should not be entitled to any credits.
Indirect land use change (ILUC) estimates have not been
re-evaluated since 2015. Satellite data since then has shown that
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tropical forest destruction rates due to conversion to agriculture
have accelerated. This increase in deforestation rates has been
linked to increases in biofuel usage. A University of Maryland land
use model, based on its Carbon Tracker satellite data, estimates
the carbon intensity of all vegetable oil-based diesels to be
greater than fossil diesel's CI. European Union(EU) models reach
the same conclusion. To stem deforestation, the EU capped credits
for all lipid-based diesels used for road transport at 2020
consumption levels. ARB's delay in updating its ILUC values has
allowed renewable diesel consumption in California to reach
unsustainable levels. This needs to be checked and reversed.

The proposed guardrails for crop-based biomass-based diesel are
insufficient and would encourage fraud and deforestation. It is
easy to mislabel vegetable oil as used cooking oil and difficult to
detect. Guard rails for biomass-based diesel only work if they
apply to all lipid feedstocks. 

2) Do not adopt the reckless Sustainable Aviation Fuel Partnership
with Airlines for America
The proposed Sustainable Aviation Fuel Partnership with Airlines
for America is shockingly irresponsible. Currently, there are no
actually sustainable aviation fuels available, except possibly used
cooking oil and animal fat, but the supply of these is fixed and
already receiving credits in the US and EU.  In 2023, the EU
introduced mandates for sustainable aviation fuel for intra-EU
flights. It disallowed crop-based fuels from receiving any credits,
but it did not cap used cooking oil or animal fat for SAF
crediting. As a result UCO imports increased dramatically. Recent
investigations discovered that most of the imports were actually
palm oil. This is what California can expect, if it bothers to look
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closely enough. This is an irresponsible partnership that will
destroy tropical forests, boreal forests and the few remaining
natural grasslands in this country. It makes a mockery of the US
pledge, along with 136 other countries, at COP 26 to end
deforestation by 2030. This agreement alone is reason enough to
vote against the proposed amendments.  If CARB wants to give SAF
credits, it should limit them to domestic supplies of animal fats
and used cooking oils and discontinue eligibility of those residues
for biomass-based diesel credits. In any case, credits for
lipid-based SAF should be included in the 1.2 billion gallon cap
proposed by the EJAC.

3) The transition to electric passenger vehicles needs to be
accelerated, as recommended by the United Nations Environment
Program's 2024 Emissions Gap Report, by incorporating popular EV
programs, inactive because of budget cuts, into the LCFS and
changing the Advanced Clean Cars II date for selling only new
light duty electric vehicles in California to 2030

The United Nations Environment Program just released its 2024
Emissions Gap Report, recommending that countries concentrate on
accelerating programs with agreed-upon, cost-effective
technological solutions in order to keep 2030 and 2035 climate
goals in sight. The programs recommended for acceleration were
renewable electricity, passenger electric vehicles and halting
deforestation. This is what California should be doing to meet its
2030 and 2035 emissions reductions goals. California's EV market
share of new vehicle sales failed to increase this year. Popular
rebate programs such as the Clean Vehicle Rebate Project(CVRP) and
Clean Cars 4 All were not funded in last year's budget, nor this
year's or next year's estimated budget. Similarly, the major
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utilities stopped issuing rebates under their California Clean Fuel
Reward program in 2022.  We strongly recommend that the CVRP and
Clean Cars 4 All programs be incorporated into the LCFS program so
they will be consistently funded. This would ensure an adequate
supply of credits for fossil fuel producers to purchase as
biomass-based credits are reduced.

Norway has shown that people will purchase EVs if financial
incentives are large enough to make them substantially cheaper than
internal combustion energy (ICE) vehicles. Starting in January,
Norway will sell only electric passenger vehicles, 10 years ahead
of California's schedule. Other European countries will stop
selling new ICE vehicles beginning in 2030. Instead of eliminating
rebates for EVs when California's adoption of passenger EVs seemed
to be ahead of schedule, ARB should have moved the date for ceasing
new ICE vehicle sales up to 2030. This in conjunction with more
credits for the transition to electric vehicles, including trucks,
would ensure that greenhouse gas emission reductions exceed those
of the current proposal. While fossil fuel sales might increase
initially, by 2030 and beyond they would be much lower. California
must focus on known solutions for reducing greenhouse gas emissions
not on combustion fuels for which scientist's don't agree whether
they actually reduce emissions or not. 

4) Caps on ethanol need to be introduced

The latest research on ethanol consumption in the US from 2008-2016
concluded that the rapid adoption of ethanol during this period
failed to reduce greenhouse emissions. It estimated the carbon
intensity of corn ethanol to be greater than that of the gasoline
it replaced. This supports phasing out corn ethanol credits, not
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allowing them to increase in the future as many airlines and
ethanol producers are planning on. 

5) The link between increasing crop-based alternative fuels and
rising food prices must be acknowledged and measured

Governor Newsom has focused on the link between the LCFS and rising
gas prices, but has failed to recognize the stronger link between
the LCFS and rising food prices. Numerous studies have commented on
this link which presents a compelling reason for phasing out
crop-based fuels before 2030. 

The LCFS's tragic preference for combustion fuels is uncientific,
outdated and harmful to all of us. Scientific experts have
identified acceleration of the transitions to clean electricity and
to electric cars and trucks as our best option for reducing
greenhouse gas emissions by 2030 and 2035 sufficiently to keep
Paris Agreement goals alive. ARB should listen more to these
experts and less to the renewable fuel providers that are profiting
financially from the LCFS. 
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If you have any questions or comments please contact Clerk of the Board at (916) 322-5594.

Board Comments Home
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Comment 52 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name Cynthia

Last Name Cannady

Email Address cccannady@gmail.com

Affiliation Cannady Law Office

Subject Low Carbon Fuel Standard

11/19/24, 4:06 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8146&virt_num=52 1/3



Comment
I am very concerned about the impact of air pollution on public
health.  I urge you to vote NO on LCFS amendments!

If you have ever known anyone with asthma, you know that it is a
terrible illness that robs people of their comfort, their
livelihood and their very lives.   I had a dear friend who died in
an asthma attack, gasping for breath.   How terrible! 

And the reality is that the poor and people of color suffer
disproportionately from asthma and other respiratory illnesses.  

In addition to the serious impact on asthma and respiratory
diseases, we in California have an opportunity to transition to new
technologies.   We should not be using biomethane and
biodiesel...why not electrify?  
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Comment
November 8, 2024

NFIB Testimony before the California Air Resources Board meeting on
November 8, 2024, in Riverside, submitted to
ww2.arb.ca.gov/applications/public-comments

Good afternoon, Tim Taylor with the National Federation of
Independent Business.

First of all, I'd like to thank Judy Nottoli with CARB, who does a
great job in her role of reaching out and engaging with the
business community, including NFIB.  

California's economic engine is fueled in large part by small
businesses. Over 95% of all businesses are small businesses and
they generate about half of the country's GDP.  

I want to be clear that we are not opposed to the greenhouse gas
emissions goals of the state, but the choice today is not one of
endorsing a zero-emissions, electrification of the state, it's one
of subsidizing bio-fuels.   

When we speak with our small business members throughout
California, they express great concerns about the cost increases
associated with these LCFS proposed amendments. Specifically, they
cite the potentially massive gasoline price hikes and the adverse
impacts those increases will have on their businesses and the
rippling effect it will have on all Californians, without actually
improving the air quality of the state.     
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Originally CARB had indicated that these amendments could increase
prices at the pump by some 47 cents a gallon. Later, CARB revised
that number, which seems to have been confirmed today, and
indicated that the cost increase may be negligible. What changed? 
What is the new methodology or inputs that account for that
revision?

Currently, California pays the highest prices for gasoline at the
pump--about a $1.69 over the national average. Tacking on an
additional 50 cents to that number would be crushing to small
businesses.  

Employees and employers who already face inflationary hardships and
soaring rents would find their already expensive commutes even more
economically challenging.  

Additionally, the downstream economic impact on the entire supply
chain could be staggering, further driving up the costs of goods
and services throughout California. 

It's challenging to understand how these amendments will improve
the lives of Californians.  NFIB believes that these amendments
will not improve our air quality but will certainly exacerbate the
economic woes of our small business owners and their employees.  

NFIB respectfully asks for a no vote on these proposed amendments. 

Sincerely, 

Tim Taylor

11/19/24, 4:06 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8147&virt_num=53 3/4

053.2
cont.

Vasu Jayanthi
Highlight



Legislative Director
National Federation of Independent Business (NFIB)
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First Name Tom

Last Name Van Heeke

Email Address tvanheeke@rivian.com

Affiliation Rivian Automotive

Subject Written Copy of Spoken Testimony

Comment
See attached for a written version of Rivian's remarks as intended
to be delivered via remote participation during the verbal public
comment portion of the November 8 hearing. Thank you. 

Attachment www.arb.ca.gov/lists/com-attach/8148-lcfs2024-UCJRPlcgADpSNVU7.pdf

Original File Name RivianPublicComment_November8CARBHearing.pdf

11/19/24, 4:07 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8148&virt_num=54 1/2

https://www.arb.ca.gov/lists/com-attach/8148-lcfs2024-UCJRPlcgADpSNVU7.pdf


Date and Time Comment Was
Submitted

2024-11-08 12:23:14

If you have any questions or comments please contact Clerk of the Board at (916) 322-5594.

Board Comments Home

11/19/24, 4:07 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8148&virt_num=54 2/2

mailto:cotb@arb.ca.gov
https://www.arb.ca.gov/lispub/comm/iframe_bclist.php


CARB Hearing, November 8, 2024—Rivian Testimony As Intended

The following is a written version of Rivian’s testimony as intended to be delivered via
remote participation during public comment at today’s hearing.

Thank you for the opportunity to speak today. My name is Chris Nevers, Senior
Director of Public Policy at Rivian Automotive. Rivian is a manufacturer of all-electric
vehicles including the R1T pickup, R1S SUV, and an electric delivery van. We also
operate the Rivian Adventure Network with 18 fast-charging sites already open across
California.

The LCFS is helping to unlock an EV future for Californians while tackling climate
emissions across the transportation sector. Rivian supports several key aspects of the
proposed amendments to this important regulation, including revised CI targets, the
transformative extension of capacity credits for EV infrastructure, and new rules that
would allow automakers to share in the generation of residential base credits.

Achieving California’s bold EV goals will require every tool at the state’s disposal, as
well as collaboration across industries and stakeholders. CARB’s proposal, including
new rules on base credits, allows for just that, creating opportunities for both
automakers and utilities to participate in growing the EV market in ways that reflect
their unique competencies. With a share of base credits, OEMs would be empowered
to efficiently and effectively make market-enhancing investments. Rivian is already
considering several possibilities, including expansion of the Rivian Adventure Network.
New opportunities would also exist to support take-home fleets who, under current
rules, cannot capture credits from residential charging–a blind spot of the current
policy. We look forward to working collaboratively with CARB to implement approved
projects with transparency.

As a medium duty ZEV manufacturer, we appreciate the calls for establishing an MHD
rebate program using LCFS credit revenue. But we are concerned that there are many
unanswered questions about how such a program might be designed and
implemented. Moreover, such a rebate program would likely not be up and running for
quite some time. We believe the staff proposal to allow OEMs to earn a share of base
credits is more fully developed at this stage and would allow for much more rapid and
efficient reinvestment of credit proceeds. It’s a smart idea to help our growing industry
sustain its momentum.

Once again, Rivian thanks the Board and the staff for the care and thought put into this
important rulemaking. A strong LCFS is crucial if the state is to achieve its goals. We
respectfully encourage a vote to adopt the proposed amendments today and look
forward to further engagement on implementation.

13250 N Haggerty Rd Plymouth, MI 48170

054.1

054.2

054.3

054.4

Vasu Jayanthi
Highlight

Vasu Jayanthi
Highlight

Vasu Jayanthi
Highlight

Vasu Jayanthi
Highlight



Comment Log Display
Here is the comment you selected to display.

Comment 55 for Proposed Low Carbon Fuel Standard Amendments
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First Name James

Last Name Millington

Email Address jmillington@computer.org

Affiliation

Subject Adopt Proposed Changes to the LCFS Please!
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Comment
Chair and Members of the California Air Resources Board,

As an early adopter of a fuel cell electric vehicle (I have a 2023
Toyota Mirai), it is imperative to fix California's Low-Carbon Fuel
Standard (LCFS). 

The LCFS has been one of the strongest carbon markets in the world,
driving significant private investment in achieving the carbon
intensity (CI) reductions in transportation fuels and leading the
way for more than a half dozen other states who are developing
similar programs.

The strength of this market signal was working and lowered hydrogen
prices to the $10-$12/kg range. Station developers were building
stations without public grant funding. However, post-pandemic the
LCFS market has ceased to support fuel cell electric vehicles and
hydrogen station development.

We must immediately fix the LCFS to drive investment to hydrogen
refueling stations which are necessary to achieve California's 2045
carbon neutrality goal. The expansion of infrastructure credits for
zero-emission vehicle charging and hydrogen refueling are
critically important to achieve California's zero emission vehicle
regulations and executive orders.

I urge you to support the adoption of the proposed changes to the
LCFS please!

Best Regards,
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James Millington
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Comment 56 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name Ken

Last Name Lange

Email Address klange@thegrid.net

Affiliation

Subject proposed low carbon fuel standard amendment

Comment
Please be respectful of the California families trying to survive
the increased costs of all goods by not again increasing the cost
of fuel.
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Date and Time Comment Was Submitted 2024-11-08 12:40:48
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Comment 57 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name Andrea

Last Name Mitchel

Email Address andrea.mitchel@gmail.com

Affiliation

Subject Low Carbon Fuel, Increases in Fuel Prices

Comment
I urge you to NOT approve of the Proposed Low Carbon Fuel Standard
Amendments.  This will significantly increase the price or fuel,
resulting in an unjust punishment of the most marginalized,
low-income population.  Individuals who need to travel great
distances to work will be unjustly impacted resulting in an even
greater economic disparity in our great state.  DO NOT approve of
the proposed low carbon fuel standard amendment.
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Comment
I have worked as a scientist for over 50 years and have created
many computer models. The most important thing you learn about
modelling is that if you start with bad assumptions, you end up
with incorrect conclusions. The crucial bad assumption in the LCFS
is that fuels created from sources of recent biological origin do
not harm the climate and are thus sustainable. This fallacy is
easily exposed by the fact that the atmosphere does not know if a
specific CO2 molecule comes from a plant that died a million years
ago or just last week. It still has an atmospheric lifetime of 100
years. LCFS crediting for dairy manure digester gas(DMG) and
renewable diesel(RD) are two examples of this fallacy. While CARBOB
has a CI of 100 g CO2e/MJ, RD has a CI=50, DMG CI=-150 while wind
and solar electricity have CI=10 while generating no CO2 during
operation. How can a technology that generates no CO2 be worse for
the climate than DMG which generates the same amount of CO2/MJ as
fossil natural gas when burned? 
As we heard in the CARB presentation today, we cannot solve the
climate crisis by continuing to combust carbon. LCFS must quickly
phase out all credits for carbonaceous fuels and reserve future 
credits only for electric transportation based on wind and solar PV
electricity. CARB staff has done a lot of good work here, but these
two issues require them to go back to the drawing board. I urge the
Board to reject this proposal. Thank you.
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Confidencial 

November 6, 2024 

The Honorable Liane M. Randolph, Chair 
California Air Resources Board  
Comment Submitted Electronically 

RE: Raizen’s Low Carbon Fuel Standard Comments to the Governing Board 

Dear Chair Randolph:  

Raizen  appreciates the current and historic efforts by the California Air Resources 
Board (CARB) to reduce the greenhouse gas (GHG) emissions from transportation 
through the implementation of the State’s Low Carbon Fuels Standard (LCFS). Raizen 
supports the continued evolution of the LCFS through the CARB rulemaking process.  
We deeply appreciate CARB’s dedication to the Low Carbon Fuel Standard and 
commend the Board’s continuous leadership in shaping policies that advance the 
adoption of cleaner, sustainable fuels. This program sets a global standard, and we are 
grateful for the opportunity to contribute. 

Raízen supports CARB’s proposed changes, particularly the emphasis on advanced 
biofuels and clear guidance on sustainability certifications. Our sugarcane operations 
are certified by internationally recognized schemes, and we are well positioned to meet 
CARB’s rigorous standards. We encourage CARB to align its regulations with global 
standards to encourage the inclusion of sustainable feedstocks from around the world. 

During the course of this rulemaking, there has been significant public discussion about 
the greenhouse gas (GHG) reduction benefits of climate-smart agriculture and the issue 
of indirect land use change (ILUC). Raizen submitted a detailed comment1 
recommending that CARB recognize and integrate the benefits of climate smart 
agriculture into the LCFS program.  Regarding ILUC, we urged CARB to be open to 
the possibility of lowering scores when the evidence supports it, not just increasing 
them in ways that disadvantage non-U.S. feedstocks.   

To inform CARB’s approach toward climate-smart agriculture and the assessment of 
ILUC, we would recommend that CARB dedicate resources to engaging in the 
international dialogue on these issues.  For example, the International Energy Agency 
very recently released an analysis entitled Carbon Accounting for Sustainable Biofuels 
that merits CARB review and consideration.2 We also recommend the inclusion of the 
following paragraph into the Board Resolution: 

Be it further resolved that the Board directs the Executive Officer to convene a public 
forum in the next 12 months on the latest science on climate smart agriculture practices 

1 https://www.arb.ca.gov/lists/com-attach/7305-lcfs2024-AXMAZwRsWHELaAhm.pdf 
2 International Energy Agency, “Carbon Accounting for Sustainable Biofuels,” July 2024, available at 
https://www.iea.org/reports/carbon-accounting-for-sustainable-biofuels.  
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Confidencial 

related to feedstocks used to produce transportation fuels and the impact of climate 
smart agriculture on greenhouse gas emissions for consideration in a future LCFS 
update. This should include a public discussion and consider viewpoints from industry, 
environmental advocacy groups, academia, and government agencies such as the 
California Department of Food and Agriculture and the United States Department of 
Agriculture. 

Due to the substantial importance of climate smart agriculture and ILUC, we would 
recommend that the Governing Board resolution that approves the LCFS revisions also 
direct CARB staff to study these practices over the next 18 months and report back to 
the Governing Board in July of 2026 with findings and recommendations.  Since the 
LCFS is a technology-neutral, science-based program, it is our position that if non-U.S. 
fuels demonstrate lower land use change impacts, these fuels should be recognized and 
incentivized with more favorable carbon intensity scores. 

Raízen is committed to working with CARB to ensure the successful implementation of 
these regulations. Our E2G technology, which transforms sugarcane waste into ethanol, 
and our contributions to sustainable aviation fuel, are just a few examples of how we are 
positioned to provide cutting-edge low carbon and sustainable biofuels to help 
California meet its ambitious goal of carbon neutrality by 2045. We look forward to 
continued collaboration in advancing a global low-carbon future." 

Thank you for your consideration of these comments. 

Sincerely, 

James Vandeputte 
Head of Policy and Advocacy, North America 
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Last Name Dervin, MPH

Email Address dervin.kathy@gmail.com

Affiliation Protect Monterey Bay, 350 Bay Area Actio
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Comment
Dear CARB board members and staff, 

I have been listening on line to all of the speakers at the
Riverside board meeting this morning, esp those from the Inland
empire and the Central Valley. As you have heard today, far too
many people throughout CA are being harmed by asthma and other
respiratory diseases, caused in part by burning diesel, biodiesel
and biomethane in trucks and other vehicles that should be
electrified. We need to move directly and more rapidly to
transportation electrification and put the money that is going into
these LCFS fuels programs into electrification. Please reject the
current staff recommendation, go back to work and come up with a
better regulation. We support the EJAC's recommendations and many
EJ, enviromental and health groups who have identified specific
changes and improvements.    

Save lives! Listen to Senator Flores! Vote No!

Kathy Dervin
350 Bay Area, Transportation Cmt
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Comment 61 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name mark

Last Name dickson

Email Address mark@economic.com

Affiliation

Subject Hydrogen Fuel!

Comment
When I bought my Hydrogen Mirai in 2021, fuel cost was
$13/Kilogram. It has now increased to $36/Kilogram, which is
unsustainable for me. I believe Hydrogen is the answer for zero
emission vehicles, but the infrastructure needs to improve and
barriers removed to drive the price down. Please do what you can to
help this effort!
Thanks
Mark Dickson
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Comment
Chair and Members of the California Air Resources Board,

I have owned my Toyota Mirai for three years. I love it. However,
it has presented challenges for me in terms of fueling and pricing.
I hope I can continue to afford and justify owning the Mirai. The
struggles I have experienced may have deterred many others, which
is a shame, as pivoting from petroleum is a critical step in terms
of the climate crisis and environmentally sound practices.

As an early adopter of a fuel cell electric vehicle, it is
imperative to fix California's Low-Carbon Fuel Standard (LCFS). The
LCFS has been one of the strongest carbon markets in the world,
driving significant private investment in achieving the carbon
intensity (CI) reductions in transportation fuels and leading the
way for more than a half dozen other states who are developing
similar programs.

The strength of this market signal was working and lowered hydrogen
prices to the $10-$12/kg range. Station developers were building
stations without public grant funding. However, post-pandemic the
LCFS market has ceased to support fuel cell electric vehicles and
hydrogen station development.

We must immediately fix the LCFS to drive investment to hydrogen
refueling stations which are necessary to achieve California's 2045
carbon neutrality goal. The expansion of infrastructure credits for
zero-emission vehicle charging and hydrogen refueling are
critically important to achieve California's zero emission vehicle
regulations and executive orders.
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I urge you to support the adoption of the proposed changes to the
LCFS TODAY!

Respectfully,

Tim McHargue
timothymchargue@cs.com
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Comment
My name is Brandon Friend, and I am a Site Director at Vopak. 
Vopak provides storage and infrastructure solutions at ports around
the world.  Vopak operates at several ports in California, and we
urge the Board to adopt a resolution that would involve amending
the LCFS regulations to allow for credit generation of methanol as
a marine fuel.  There are significant opportunities to generate
low-carbon methanol and we believe that our existing infrastructure
could quickly support methanol as a marine fuel.  Providing LCFS
credits would at least speed implementation of this opportunity to
reduce greenhouse gas emissions as well as emissions of traditional
pollutants.  We hope the Board will take this important step today
and that any amendments can be adopted in a timely manner.  Thank
you for allowing me to provide these brief comments remotely. 
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Chair Randolph and Members of the Board
California Air Resources Board
1001 I St.
Sacramento, CA 95814

RE: Comments Supporting Amendments to Low Carbon Fuel Standard

November 8, 2024

Dear Chair Randolph and Members of the Board:

We appreciate the opportunity to comment on the proposed amendments to the Low Carbon Fuel
Standard (LCFS) program. Plug In America is a nonprofit founded by EV drivers in California. Over the
last 20 years, we have grown to represent EV drivers nationwide. Our mission is to accelerate EV
adoption through education, advocacy, and research. We support the proposed amendments to the
LCFS. They will expedite California’s transition to electric transportation and enable the state to meet
its Zero-Emission Vehicle goals. The LCFS is an important driver of innovation, equity, and public
health. It has spurred innovation across the entire supply chain; in electric vehicles, battery
technology, and charging infrastructure.

Plug In America surveys thousands of EV drivers who consistently report that access to charging is a
key consideration for transitioning to EVs. Providing convenient, reliable charging infrastructure is
crucial to expanding EV access. This proposal supports the expansion of charging infrastructure in
California and provides consistent funding for programs that increase equitable EV adoption so that
all drivers can experience the cost and climate benefits of EVs.

The LCFS proposal will continue to reduce transportation pollution, particularly in vulnerable
communities, supporting environmental justice, and saving billions of dollars in avoided health
damages. Now, more than ever, California’s leadership in climate protection has global implications.
Plug In America believes this proposal supports California’s climate and Zero Emission Vehicle goals.
We ask that you do not hesitate. Please vote to adopt the proposed amendments to the LCFS.
Thank you for your consideration and the opportunity to provide comment.

Sincerely,

Ingrid Malmgren
Senior Policy Director, Plug In America
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Subject Leadership Counsel for Justice and Accountability et al Comments

Comment
Please see the attached comments on behalf of the Leadership
Counsel for Justice and Accountability, Central Valley Defenders of
Clean Water & Air, Animal Legal Defense Fund, and Food & Water
Watch on the Final Environmental Impact Analysis and Responses to
Comments on the Proposed Amendments to the Low Carbon Fuel
Standard.
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396 HAYES STREET, SAN FRANCISCO, CA 94102 

T: (415) 552-7272   F: (415) 552-5816 

www.smwlaw.com 

ORRAN G. BALAGOPALAN 

Attorney 

obalagopalan@smwlaw.com 

 

November 8, 2024 

Via Electronic Submittal 
 
Clerk of the Board 
California Air Resources Board 
1001 I. Street 
Sacramento, CA 95814 

 

Re: Comments on the Final Environmental Impact Analysis and 
Responses to Comments on the Proposed Amendments to the Low 
Carbon Fuel Standard 

 
Dear Honorable Members of the California Air Resources Board: 

The firm represents Leadership Counsel for Justice and Accountability 
(“Leadership Counsel”) in matters relating to the California Air Resources Board’s 
(“CARB”) Proposed Amendments to the Low Carbon Fuel Standard Regulation 
(“Proposed Amendments” or “Project”).1 Central Valley Defenders of Clean Water & 
Air, Animal Legal Defense Fund (“ALDF”), and Food & Water Watch (“FWW”) have 
informed us that they also join in this letter. We previously submitted multiple sets of 
comments explaining that the Proposed Amendments greatly increase the incentive that 
large dairies with liquid manure handling systems (“factory farms”) have to expand their 
herd sizes and install anaerobic digesters. Both the Draft Environmental Impact Analysis 
(“DEIA”) and the Recirculated Draft Environmental Impact Analysis (“Recirculated 
DEIA”) omitted any analysis of the environmental impacts of herd expansion and 
included an insufficient, cursory analysis of the impacts associated with digesters. 

 
1 CARB acts pursuant to a certified regulatory program which exempts the agency from 
preparing an Environmental Impact Report (“EIR”) because the environmental analysis 
CARB is required to undertake is deemed the functional equivalent of an EIR. 17 Cal. 
Code. Regs. §§ 60000-60007; POET, LLC v. State Air Resources Bd. (2013) 218 
Cal.App.4th 681, 710 CARB’s actions are subject to all other applicable provisions of 
CEQA. 14 Cal. Code Regs. § 15250; POET, LLC, 218 Cal.App.4th at 710.  
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In its Final Environmental Impact Analysis (“FEIA”) and Responses to 
Comments, CARB continues to not take seriously the severe environmental impacts that 
the Proposed Amendments will cause. CARB doubles-down on its unsupported and 
contradictory position that herd expansion is not a reasonably foreseeable compliance 
response to the Proposed Amendments. CARB also fails to seriously contend with the 
study submitted by Leadership Counsel that attacks the EIA’s cursory analysis of the 
impacts associated with anaerobic digesters. CARB once again ignores the CEQA 
Guideline providing explicitly that lead agencies must adopt all feasible mitigation 
measures even when adopting a regulatory change, which include measures incorporated 
into the regulation itself. Additionally, CARB fails to provide any justification to support 
its decision not to analyze an alternative scenario that eliminates LCFS crediting for fuel 
pathways derived from manure methane emissions and achieves the State’s methane 
reduction goals through direct regulation. Lastly, CARB ignores its obligation to 
recirculate the DEIA to account for the significant changes in the Second 15-Day Notice. 
Approval of the Proposed Amendments, despite these numerous flaws, would be a clear 
violation of CEQA. 

I. The Proposed Amendments increase the already large incentive for factory 
farms to expand their herds and install anaerobic digesters. 

In comments on the DEIA, RDEIA, and 15-day Notices, Leadership Counsel 
explained that the Proposed Amendments provide a clear signal to factory farms to 
expand their herds and install digesters in the near-term, to take advantage of the 
lucrative financial benefits provided by the LCFS. For example, the Proposed 
Amendments would strengthen the LCFS’ carbon intensity benchmark2, thereby 
increasing demand for LCFS credits and the money eligible fuel producers, including 
factory farms, receive for LCFS credits. CARB also proposes to draw a bright line 
between biomethane fuel pathways certified before, and after, the effective date of the 
regulation3, providing significantly more benefits to pathways certified in the next few 
years. Additionally, the Proposed Amendments provide that the rule limiting avoided 

 
2 CARB, Notice of Public Availability of Modified Text and Availability of Additional 
Documents and/or Information, at 5 (August 12, 2024) (“First Additional 
Modifications”). 
3 CARB, Second Notice of Public Availability of Modified Text and Availability of 
Additional Documents and/or Information, at 8 (subsection 95488.9(f)(3)(A)) (October 1, 
2024) (“Second Additional Modifications”). 
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methane crediting if there is a law, regulation, or mandate requiring methane reductions 
only applies to pathways that break ground after December 31, 2029.”4 

CARB attempts to downplay the effect of the Proposed Amendments, referring to 
“several changes to biomethane crediting under the LCFS program in the Proposed 
Amendments which, when compared to the existing regulation, reduce the long-term 
incentive provided for biomethane combustion in the LCFS.”5 In support, they cite the 
numerous proposed modifications that restrict LCFS crediting eligibility after either the 
effective date of the regulation or December 31, 2029.6 However, CARB fails to 
recognize that this temporal restriction provides a strong signal to factory farms to 
expand their herds and install anaerobic digesters in the near-term, so that they may take 
advantage of the LCFS’ lucrative benefits before they begin dwindling.  

II. CARB fails to justify its refusal to acknowledge that herd expansion is a 
reasonably foreseeable compliance response to the Proposed Amendments. 

CARB has failed to comply with its obligation to analyze all reasonably 
foreseeable environmental impacts caused by a project they are proposing to approve. 
Laurel Heights Improvement Assn. v. Regents of University of California (1988) 47 
Cal.3d 376, 396-98; Ebbetts Pass Forest Watch v. Cal. Dept. of Forestry & Fire 
Protection (2008) 43 Cal.4th 936, 954-55. CARB has taken the position that herd 
expansion in response to the Proposed Amendments is too “speculative” to be subject to 
environmental review. However, CARB fails to support its position with substantial 
evidence, as CEQA requires. Santa Rita Union School Dist. v. City of Salinas (2023) 94 
Cal.App.5th 298, 334-36. Leadership Counsel provided voluminous data demonstrating 
that expansion of herds is a reasonably foreseeable compliance response to the Proposed 
Amendments, no different than the installation of anaerobic digesters, increased 
production of fuel derived from factory farm manure, or the myriad other reasonably 
foreseeable compliance responses CARB acknowledges.  

In the Recirculated DEIA—the first instance in which CARB acknowledged the 
potential of herd expansion—CARB chiefly relied on data and analyses derived from the 
California Dairy & Livestock Database (“CADD”) to support its position that the LCFS 
has no effect on the expansion of herds at factory farms, and that there is no statistically 
significant relationship between anaerobic digesters and herd expansion. Leadership 
Counsel submitted comments on the Recirculated DEIA explaining the myriad flaws in 

 
4 Id. at 8-9 (subsection 95488.9(f)(3)(B)). 
5 Responses to Comments, at 10. 
6 Responses to Comments, at 10. 
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the CADD. On October 22, 2024, Leadership Counsel submitted comments on the 
CADD, which is still currently in draft form as CARB considers public comments.7 
These comments explain in great detail the numerous defects in the CADD, including: (1) 
that CADD was developed using unreliable data; (2) staff used inappropriate 
methodologies to analyze data in the CADD; and (3) staff refused to conduct an 
appropriate data analysis to avoid the conclusion that there is a statistically significant 
relationship between digesters and herd expansion.  

In its Response to Comments, CARB fails to address the numerous problems with 
CADD. CARB admits that there are discrepancies in the CADD data when compared to 
other sources.8 CARB nonetheless justifies relying on this data on the grounds that the 
CADD data sources are more comprehensive than any other source—a claim for which 
they provide no support. However, even if the data sources CADD relies on are relatively 
more comprehensive than other data sources, which they may not be, CARB has not 
demonstrated the CADD data are sufficiently accurate to support CARB’s sweeping 
conclusion that the LCFS has no causal effect on herd expansion, particularly in light of 
the evidence presented by Leadership Counsel that shows the exact opposite.  

Leadership Counsel also pointed out that CARB omitted a significant volume of 
dairies from its analysis: those that ceased to exist between 2017 and 2022. CARB asserts 
that “[f]acilities that shut down are not germane to concerns around expansion” and 
“[o]nly operational dairies (as of 2022) were considered because including dairies that 
shut down would mask the true growth rates of facilities that remained operational.”9 
CARB again provides no support for its claim. Nor could it. A majority of the dairies that 
ceased operations between 2017 and 2022 had no digester. Data on the dairies without 
digesters that reduced their animal populations to zero after LCFS crediting begin are 
obviously “germane to concerns around expansion.,” as are data on the dairies without 
digesters that increased their animal populations after crediting began. If these dairies 
were included in CARB’s analysis, CARB would have been forced to acknowledge the 
statistically significant relationship between anaerobic digesters and herd expansion. 
CARB also fails to justify its omission of dairies with “under-construction” digesters 
from its analysis, simply asserting that this omission was necessary because “some 

 
7 Leadership Counsel et al., Comments on CARB Staff’s August 22, 2024 Dairy Sector 
Workshop Presentations, the California Dairy and Livestock Database, and Staff’s Use of 
the CADD (October 22, 2024) (Exhibit A). Attached separately as Exhibit B is a excel 
spreadsheet that was attached as Exhibit 2 to Leadership Counsel’s comments.  
8 Responses to Comments, at 269.  
9 Responses to Comments, at 270. 
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facilities that were initially selected to receive a digester grant … did not complete the 
digester installation.”10 

Due to these flaws,11 the data and analysis derived from CADD cannot constitute 
“substantial evidence” supporting CARB’s conclusion that herd expansion is too 
speculative to analyze. Holden v. City of San Diego (2019) 43 Cal.App.5th 404, 410 
(“Substantial evidence is evidence of ponderable legal significance that is reasonable in 
nature, credible, and of solid value”). CARB has not complied with its obligation to 
conduct a “thorough investigation” and “note its conclusion” that herd expansion is too 
speculative to be the subject of CEQA review. 14 Cal. Code Regs. § 15145; County of 
Butte v. Dept. of Water Resources (2023) 90 Cal.App.5th 147, 161. Approval of the 
Proposed Amendments without first analyzing the severe environmental impacts 
associated with herd expansion, particularly in pollution-burdened communities like the 
Central Valley, would be a clear violation of CEQA.  

III. The DEIA did not analyze the out-of-state impacts caused by anaerobic 
digesters and herd expansion. 

The significant air quality, water quality, public health, and greenhouse gas 
impacts caused by the Proposed Amendments are not limited to California. More 
evidence substantiating the link between the LCFS and nationwide anaerobic digester 
installation has surfaced since Leadership Counsel commented on the Recirculated 
DEIA. On November 3, 2024, The Gazette published an article analyzing the link 
between the LCFS and anaerobic digester installations in Iowa.12 The article notes a 
significant increase in animal units on factory farms after they received a permit to install 
an anaerobic digester. Digesters in Iowa have caused significant environmental impacts, 
including almost 400,000 gallons of liquefied manure leaking from a digester into a 

 
10 Responses to Comments, at 270. 
11 CARB also asserts for the first time that the LCFS has no causal effect on herd 
expansion because a factory farm must have an open lagoon to qualify for credits, and 
only large farms typically use open lagoons. (Responses to Comments, at 8). CARB 
points out precisely why the LCFS incentives herd expansion. Only large factory farms 
are eligible for LCFS avoided methane credits and the larger the farm, the more credits 
generated, providing a significant incentive for farms to expand their herds.  
12 Jordan, Erin, “‘More Manure Means More Energy’: Iowa Dairies with Biogas 
Digesters are Growing their Herds, which Concerns Water Quality Advocates,” The 
Gazette, (Nov. 3, 2024) (Exhibit C).  
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creek, which the Iowa Department of Natural Resources found “resulted in the 
degradation of water quality and caus[ed] an elevated pollutant level.”  

The article also makes the culprit for this increase clear: 

California is driving the development of anaerobic digesters across the farm 
belt. California requires fuel producers there to stay below certain carbon 
intensity thresholds or buy credits from low-carbon fuel producers in 
California or other states. If a digester facility in Iowa can supply 
Renewable Natural Gas to a pipeline that goes to California, the digester 
facility can sell its credits to California companies. 

Because factory farms nationwide are eligible for LCFS crediting, the Proposed 
Amendments provide the same incentives to out-of-state and in-state factory farms. 
CEQA therefore requires that CARB analyze the out-of-state impacts of herd expansion 
and anaerobic digesters with the same rigor as it analyzed in-state impacts. CEQA 
requires lead agencies to analyze potentially significant impacts of proposed projects that 
may occur in “the area which will be affected by [the] proposed project.” 14 Cal. Code 
Regs. § 15360. There is no limitation in the statute authorizing lead agencies to avoid 
analyzing the impacts of a project simply because those impacts are felt out-of-state. 
CARB’s assertion that “CEQA does not specifically require lead agencies to analyze out-
of-state impacts” is a blatant misstatement of law.  

CARB’s assertion that “out-of-state impacts were an integral part of” its analysis 
lacks any support. CARB attempts to pass off its California-specific air quality, water 
quality, public health, and greenhouse gas analysis as generally applicable to the entire 
nation, stating: “For example, out-of-state dairy facilities already participate in the LCFS 
program, as disclosed in the ISOR, so the reasonably foreseeable impacts discussed in the 
EIA related to dairy facilities would generally apply to out-of-state as well as in-state 
facilities.”13 However, the EIA’s air quality impact analysis, for example, refers 
specifically to impacts in California, and relies on the Standardized Regulatory impact 
Assessment that, in turn, focused on California impacts.14 The EIA also analyzed the air 
quality impacts of the Proposed Amendments on each air basin within California.15 This 
analysis is not generally applicable nationwide. CARB cannot retroactively assert that its 
California-specific analysis is generally applicable nationwide to avoid CEQA’s clear 

 
13 Responses to Comments, at 15. 
14 FEIA, at 62-64. 
15 FEIA, at 65-70. 
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dictate to analyze all of the Proposed Amendments’ impacts. 14 Cal. Code Regs. 
§ 15360. 

IV. CARB fails to justify its cursory analysis of the environmental impacts 
associated with anaerobic digesters. 

Leadership Counsel submitted comments, supported by a report from an 
environmental chemist, delineating the significant air quality, water quality, and 
greenhouse gas emissions caused by anaerobic digesters, which the FEIA undercounts. 
CARB appears to acknowledge that nitrous oxide emissions are worse from digestate 
than raw manure, but completely ignores the study provided by Leadership Counsel. 
Instead, CARB takes the confounding position that installation of anaerobic digesters at 
factory farms with open lagoons “does not mean that more digestate is produced.”16 
Unsurprisingly, CARB does not provide a single citation to support its position, which is 
glaringly inconsistent with its omission in the FEIA that the Proposed Amendments will 
cause significant impacts because they incentivize the installation of anaerobic digesters.  

V. CARB’s approach to mitigation is legally erroneous and not based in reality. 

Leadership Counsel advocated for the adoption of numerous feasible mitigation 
measures that would reduce the significant air quality, water quality, and greenhouse gas 
impacts caused by the Proposed Amendments. In response, CARB doubles down on its 
legally erroneous approach to mitigation, asserting that Leadership Counsel’s proposed 
mitigation “may be more appropriately viewed as suggested project alternatives, since 
they would change the design of the program rather than operate as additional measures 
for reducing impacts or as conditions of approval.”17 CARB ignores the CEQA Guideline 
section that provides: “In the case of the adoption of a plan, policy, regulation, or other 
public project, mitigation measures can be incorporated into the plan, policy, regulation, 
or project design.” 14 Cal. Code Regs. § 15126.4(a)(2) (emphasis added). CARB 
continues to confuse the Project before it (the Proposed Amendments) with the individual 
projects (e.g., anaerobic digesters) that are incentivized by the Proposed Amendments. 
CARB has the authority—and the obligation—to incorporate mitigation measures into 
the Proposed Amendments.  

Each of the mitigation measures Leadership Counsel advocates for its feasible. 
CARB claims that mitigation measures which would reduce the financial benefits for 
installing anaerobic digesters are infeasible because they contradict the 2022 Scoping 

 
16 Responses to Comments, at 11. 
17 Responses to Comments, at 161. 
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Plan, which relies on methane capture to achieve the State’s methane reduction goals.18 
CARB’s position relies on a false premise—that factory farms will only reduce their 
methane emissions if they are incentivized to do by the LCFS. However, in Senate Bill 
1383 the State Legislature mandated that CARB develop and implement direct regulation 
of the dairy and livestock industry. CARB itself acknowledged in its 2022 Scoping Plan 
that direct regulation of the sources of methane emissions is integral to the State’s 
methane emissions reduction strategy.19 CARB’s stated strategy for reducing the 
emissions of short-lived climate pollutants, most notably methane, is a “carrot-then-stick” 
approach.20 This approach begins with the incentive-based, indirect regulations, such as 
the LCFS (the “carrot”), and then transitions into direct regulation, similar to those that 
have been promulgated for the landfill and oil and gas systems (the “stick”). The 2022 
Scoping Plan ultimately recommends the carrot and stick approach for manure 
methane.21 It is feasible to limit LCFS crediting for environmentally damaging dairies 
and factory farms without sacrificing the State’s methane reduction goals. CEQA requires 
CARB to do so.  

VI. CARB must analyze an alternative scenario that achieves the State’s methane 
reduction goals without causing the severe environmental impacts associated 
with factory farm herd expansion and anaerobic digester usage. 

CARB failed to provide any explanation for its failure to consider an alternative 
scenario that eliminates LCFS credits for fuel derived from manure emissions and 
achieves methane emission reductions through direct regulation. CARB simply asserts 
that “the Draft EIA presents a reasonable range of alternatives, evaluates their potential to 
achieve most of the basic project objectives, and evaluates whether the respective 
alternative would avoid or reduce the potentially significant environmental impacts of the 
Proposed Amendments in compliance with CEQA requirements.”22 CARB’s failure to 
even attempt to justify its omission of this alternative scenario is a clear violation of 
CEQA. See Citizens of Goleta Valley v. Board of Supervisors (1990) 52 Cal.3d 553, 564 
(referring to the discussion of mitigation and alternatives are “the core” of CEQA 
analysis).  

 
18 Responses to Comments, at  
19 California Air Resources Board, 2022 Scoping Plan, at 222-25 (2022), available at 
https://ww2.arb.ca.gov/sites/default/files/2023-04/2022-sp.pdf. 
20 Id. at 223. 
21 Id. at 232. 
22 Responses to Comments, at 30-31. 
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VII. The DEIA must be recirculated to account for the significant proposed 

change in the Second 15-Day Notice. 

After CARB issued the Recirculated DEIA, CARB issued the Second 15-Day 
Notice, which made a monumental change to the Proposed Amendments. The Proposed 
Amendments now provide that the proposed amendment limiting avoided methane 
crediting if there is a law, regulation, or mandate requiring methane reductions only 
applies to pathways that break ground after December 31, 2029.23 The additional years of 
credit generation awarded by this last-minute amendment will greatly increase the 
incentive dairies and factory farms have to expand herds and install digesters, thereby 
increasing the severity of the significant and unavoidable air quality, water quality, 
greenhouse gas, and public health impacts that CARB acknowledges, and those that it 
does not. CARB asserts that the changes in the Second 15-Day Notice “merely clarify, 
amplify, or make insignificant the modifications in the EIR, so recirculation of the EIA 
was not necessary.”24 CARB provides no support for this assertion. CEQA requires 
CARB to recirculate the DEIA and update the analysis to account for the changes in the 
Second 15-Day Notice. See Pub. Res. Code § 21092.1; 14 Cal. Code Regs. § 15088.5; 
Laurel Heights Improvement Ass’n v. Regents of Univ. of Cal. (1993) 6 Cal.4th 1112, 
1130; Western Placer Citizens for an Agricultural & Rural Environment v. County of 
Placer (2006) 144 Cal.App.4th 890, 899-903. 

 

 Very truly yours, 
 
SHUTE, MIHALY & WEINBERGER LLP 
 

 
 
Orran G. Balagopalan, Attorney 

 
 

 
23 Second Additional Modifications, at 8-9 (subsection 95488.9(f)(3)(B)). 
24 Responses to Comments, at 499. 



EXHIBIT A 



 October 22, 2024 

 Submitted via ca.gov 

 Liane M. Randolph, Chair 
 California Air Resources Board 
 1001 I Street 
 Sacramento, CA 95814 

 Re:  Comments on CARB Staff’s August 22, 2024, Dairy Sector Workshop Presentations, 
 the California Dairy and Livestock Database, and Staff’s Use of the CADD 

 Dear Chair Randolph: 

 Leadership Counsel for Justice & Accountability, Central Valley Defenders of Clean 
 Water & Air, Animal Legal Defense Fund, and Food & Water Watch (collectively, 
 “Commenters”) submit these comments on the California Air Resources Board (“CARB”) 
 Staff’s August 22, 2024, Dairy Sector Workshop and California Dairy and Livestock Database 
 (“CADD”). The staff presentation did not accurately present CARB’s legal obligations or the 
 limits of CARB’s authority. Further, the CADD suffers from numerous analytical and data 
 integrity flaws, and CARB Staff’s use of the CADD is methodologically corrupt. Accordingly, 
 Staff’s assessment is, at best, unsupported and unreliable. 

 We urge CARB to reject the CADD as presented and disregard Staff’s flawed analysis of 
 what the CADD tells us about California dairy herds. We further reiterate our request that CARB 
 disregard the CADD in the Low Carbon Fuel Standard (LCFS) rulemaking and associated 
 environmental analyses. The CADD and Staff’s presentation during the workshop are factually 
 and legally flawed and therefore cannot set the foundation for a SB 1383 rulemaking to directly 
 regulate manure methane emissions, which CARB has a legal mandate to initiate immediately. 

 Summary of Comments 

 ●  CARB Staff’s Dairy Sector Workshop presentations contained factual and legal errors 
 regarding CARB’s legal obligations, including the requirements of SB 1383 and the 
 limits of CARB’s legal authority. 

 ●  CARB Staff use the CADD to conclude that lucrative incentives for dairy digesters have 
 not perversely spurred herd expansions. That conclusion, though, is flawed for two 
 reasons: (1) the CADD includes unreliable data, and (2) CARB Staff used inappropriate 
 methodologies to analyze the data. 

 ●  Commenters’ analysis using the appropriate methodology reveals that California dairies 
 with digesters  are  expanding at a greater rate than  those without and that there is 
 evidence that lucrative avoided methane crediting under the LCFS is  causing  herd 
 expansions. 
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 Comments 

 A.  CARB Staff’s Dairy Sector Workshop Presentations 

 On August 22, 2024, CARB Staff conducted presentations during the Dairy Sector 
 Workshop. These presentations contained factual and legal errors with respect to CARB’s legal 
 obligations, including the requirements of SB 1383 or the limits of CARB’s authority. 

 First:  CARB cannot legally and factually count purported  methane reductions from 
 statewide dairy herd changes, which CARB claims account for a significant portion of methane 
 reductions now and by 2030.  1  Senate Bill 1383 requires  that CARB adopt regulations to reduce 
 methane emissions from manure management.  2  Methane  reductions from voluntary herd size 
 changes lack the regulatory mandate the Legislature imposed, and thus the stability that 
 regulations provide. Nothing would prevent backsliding either before or after 2030, the date by 
 which CARB must secure the reductions, which is particularly concerning when CARB is trying 
 to send long-term signals under other programs like the LCFS that incentivize larger herds for 
 decades to come. Further, CARB’s own CADD data analysis indicates that dairies in operation 
 since 2017 have an historical positive growth trend, contradicting CARB’s projections of further 
 methane reductions in the future. Slide 46 of the Dairy Sector Workshop Presentation discloses 
 that CADD data show that dairies with digesters had an average growth rate of 1.3 percent and 
 non-digester dairies had an average growth rate of 0.6 percent. These data show that CARB’s 
 future projection of continued decreases in the California dairy herd lack any factual basis. 
 CARB Staff should instead project methane increases given the historical trend of dairies still in 
 operation. Absent a regulatory mandate to limit herd sizes, CARB’s reliance on herd size 
 changes to achieve the SB 1383 target are both unlawful and arbitrary and capricious. 

 Second:  CARB cannot double count manure methane capture  toward SB 1383’s 40 
 percent target while simultaneously allowing avoided menthane crediting under the LCFS to 
 function as an offset mechanism for the transportation sector. As CARB staff have 
 acknowledged, the same captured emissions cannot be used to satisfy separate obligations in 
 separate sectors.  3  Therefore, CARB’s assessment of  progress toward SB 1383 compliance 
 significantly overestimates progress in the dairy sector and is arbitrary and capricious. 

 Third:  CARB Staff conflate the pre-adoption required  actions with the 
 pre-implementation required actions when CARB Staff contend that it has not performed all 
 actions required to promulgate the SB 1383 regulations. To the contrary, SB 1383 carefully 
 bifurcates certain steps CARB must take before adopting regulations and before implementing 
 those regulations. As California Dairy Sector Workshop Slide 8 demonstrates, CARB has 
 completed all conditions precedent to adopting regulations listed in Health & Safety Code § 

 3  CARB, Response to Petition for Rulemaking to Regulate Methane and Other Air Pollutants from California 
 Livestock at n.34 (May 30, 2024), 
 https://ww2.arb.ca.gov/sites/default/files/2024-05/2024-05-30-CARB-CDFA-Response-to-Dairy-Rulemaking-Petiti 
 on.pdf  . 

 2  Health & Safety Code § 39730.7(b)(1). 

 1  CARB relies on the CADD data to project approximately 2.6 MMTCO  2  e of methane reductions between 2022 and 
 2030, while projecting approximately 1.6 MMTCO  2  e using  its current inventory methodology.  See  Staff 
 Presentation  at Slide 53. 
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 39730.7(b)(2). CARB shall adopt the regulations and has no basis to continue delaying adoption. 

 B.  Staff’s Faulty Assessment that Dairy Digesters and Related Subsidies Do Not 
 Impact Herd Sizes Is Based on Unreliable Data and Inappropriate Methodologies 

 Staff’s development and use of the CADD to indicate  that lucrative incentives for 
 digesters on dairies have not perversely spurred herd expansions is fatally flawed for several 
 reasons and therefore CARB cannot rely on it. First, Staff populated the CADD with unreliable 
 data. Second, Staff relied on both unclear and inappropriate methodologies to analyze the data. 
 As explained below, using more effective and appropriate methodologies consistently provide 
 evidence that lucrative avoided methane crediting under the LCFS is causing herd expansions. 
 Staff have questionably opted to deploy outcome determinative analytical techniques that 
 conveniently shift the answer of whether CARB’s policies are having perverse effects on dairy 
 herd management from “yes” to “no.” 

 1.  The CADD was developed using unreliable data. 

 The CADD was developed by CARB staff with data from a variety of sources, none of 
 which are managed by CARB. Staff primarily pulled from reporting data collected by Regional 
 Water Quality Control Boards and used other sources when data was missing from Regional 
 Water Board reporting data. Unfortunately, the CADD does not indicate what data sources are 
 used for which dairies in each year, making it difficult to assess the quality of the data and 
 CARB’s methodology for filling data gaps. We are still awaiting release of a “Technical 
 Document”  4  that we hope will assist the general public  in understanding CARB’s methodology. 
 It appears that if a dairy is missing annual report data in the Water Quality Control Board dataset, 
 CARB  relied on reporting data from neighboring years. If there are no such substitute data, 
 CARB looked to other data sources including air district permits that do not reflect nor do they 
 require reporting of actual herd size at a given time because instead they set a static permitted 
 herd size. Significant data gaps, paired with reliance on assumptions and a variety of data 
 sources to complete the CADD results in data with dubious accuracy. For example, according to 
 CADD data, over 400 livestock operations with dairy cows show the identical number of both 
 milk cows and dry cows for at least three consecutive years during the 2017-2022 time period. 
 Given that perfect uniformity in a dairy’s herd year to year is very unlikely, paired with Staff’s 
 failure to disclose what values are gap fillers, we can only assume many of these are assumed 
 data. CARB cannot assess herd size trends under these conditions. 

 And there are discrepancies in the data when compared to other data sources. For instance, 
 several dairies in Tulare County reported different data as part of the county’s reporting program 
 than what appears in the CADD.  5  Hettinga Farms reports  5,942 cows in the CADD data for 2022, 
 but 6,671 cows per Tulare county data in 2022. Avenue 128 Dairy reports 3,519 cows according 
 to CADD data, and 4,252 cows per Tulare County data for the same year. JR Dairy had 5,570 
 according to the CADD, but 5,714 according to Tulare County data for 2022 . 

 5  Tulare County ACFP list - 2022 ACR Numbers (included as Exhibit 1). 

 4  CARB,  CADD 1.00 ReadMe  (Aug. 16, 2024), 
 https://ww2.arb.ca.gov/sites/default/files/2024-08/CADD_Readme_v1.0.0_2024-08-16.pdf  . 
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 Similarly, several Tulare County dairies show vastly different populations in the CADD 
 data for 2022 compared to populations reported on their LCFS Tier 2 applications.  6  Again, 
 Hettinga Farms, which reports 5,942 cows in the CADD data, reports 6,900 on Tier 2 Pathway 
 Application No. B0543, deemed complete in 2023. Avenue 128 Dairy in Tipton reports 3,519 
 cows in 2022 according to CADD, and 5,300  according to Application No. B0543. JR Dairy, 
 with 5,570 cows according to CADD, reports 6,300 on Application No. B0543. 

 As these discrepancies illustrate, it is inappropriate to derive conclusions about trends in 
 the dairy industry from data rife with data gaps and questionable assumptions. Staff’s failure to 
 disclose the extent of those gaps and assumptions raises additional concerns about the integrity 
 of staff’s analysis and presentation during the Workshop. It bears noting that the discrepancies 
 we have thus far identified indicate that the CADD may systematically undercount livestock 
 populations for an unknown number of dairies. 

 2.  Staff used inappropriate methodologies to analyze data from the CADD 

 In addition to questionable underlying data collection, CARB staff are using 
 inappropriate methodologies to analyze the CADD, possibly relying on statistical methods that 
 yield hoped-for results instead of those best suited to the question at hand. Below we outline the 
 various methodological problems with Staff’s use of the CADD. 

 a.  CARB assesses for a trend on a year-to-year basis instead of a more appropriate 
 time period 

 Staff evaluate the growth of dairies on an annual  basis for the post 2017 period. This 
 analysis takes each year in a vacuum rather than testing the impact of CARB’s digester policies 
 over the long term, adding statistical uncertainty and obscuring longer term trends. More 
 appropriate approaches to assessing the impact of a 2017 policy change include comparing herd 
 sizes in 2022 against herd sizes in 2017 and assessing the post 2017 period against the pre-2017 
 period as we have done in our analysis described below. 

 b.  CARB inappropriately excludes dairy closures and openings that occurred 
 between 2017 and 2022 

 Some of Staff’s categorization assumptions apparently exclude dairy closures and 
 openings from CARB’s data. As noted in Dairy Sector Workshop Presentation Slide 46 “Assign 
 dairies that have been operational since 2017” indicates that CARB’s analysis only includes 
 dairies that were operational in all years since 2017. 

 CARB’s exclusion of dairies that closed between 2017 and 2022, in fact, is the only way 
 that it can arrive at the conclusions presented at at the Dairy Sector Workshop that the overall 
 herd is declining (Slide 42) yet both dairies with digesters and dairies without digesters grew 
 between 2017 and 2022 (Slide 47). That can only be possible if CARB removed a class of dairies 

 6  CARB, LCFS Pathway Application, Application No.BO543  (updated Sept. 27, 2024), 
 https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/fuelpathways/comments/tier2/b0543_summary.pdf  . 
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 –  i.e.  ,those dairies that ceased to exist between 2017 and 2022 – from the analysis. The vast 
 majority of dairies that closed between 2017 and 2022 were dairies without digesters according 
 to the CADD. If the reduction in herd size for those dairies that ceased to exist were included in 
 the herd size change of dairies without digesters, the data would not show that dairies without 
 digesters grew from 2017 to 2022. 

 In case an example of this data manipulation is helpful, imagine 15 dairies all with 100 
 cows. Five have digesters (500 cows total), ten do not (1,000 cows total). Of the ten that do not 
 have digesters, five cease operation and 400 of their 500 cows get dispersed evenly between 
 dairies with digesters and those without. The five dairies with digesters now have 700 cows total 
 and the dairies without digesters have 700 cows total. The annual population growth / decline 
 rate of the five dairies with digesters is 8% and also 8% for the five without digesters  if you only 
 count those dairies that survived.  A true and accurate  picture of the performance of dairies 
 without digesters would include the population loss of the five dairies that went defunct. 
 Including that data, the population growth / decline rate of the ten dairies without digesters is 
 negative 6%  . 

 To accurately assess change, the analysis must include dairies that opened post 2017 as 
 well as those closed by 2022 as we do in our analysis below. 

 c.  CARB relies on an analysis of percent growth rate instead of a more accurate 
 analysis of nominal growth 

 Looking for level change or nominal growth is more appropriate than percentage change 
 or growth rate for evaluating the impact of a policy. First, nominal change is more relevant for 
 evaluating environmental outcomes (one big dairy growing is likely to have more impact than 
 two small dairies growing). Second, significant potential for error and misrepresentation is 
 introduced by using relative growth instead of numeric change. These include failing to include 
 new dairies (with an undefined baseline) as part of growth, placing more weight on change in 
 small dairies, and creating situations in which a slower scale up period of a new dairy appears as 
 a much larger growth rate in the summary statistics. In our analysis we looked at both absolute 
 herd size changes and percent changes across various categories and time periods. 

 d.  CARB excludes and / or mischaracterizes dairies with digesters that were 
 implemented after 2022 

 CARB’s classification of digester dairies and non-digester dairies may exclude several 
 dairies from its analysis of the impact of digesters on growth rate and may misclassify digester 
 dairies as non-diegester dairies. CARB’s analysis only includes in its digester dairies set dairies 
 with digesters that are operational in 2022 and includes dairies in the non-digester dairy set if 
 they did not have an operational digester or a digester under construction in 2022.  7  This  skews 
 and / or confuses the data and analysis in two ways: it excludes dairies that should be included in 
 the digester dairy set and may overinclude dairies in the non-digester dairy set. 

 7  Staff Presentation at Slide 46, 
 https://ww2.arb.ca.gov/sites/default/files/2024-08/CARB_Dairy_Sector_Workshop_Staff_Presentation_08-22-2024. 
 pdf  . 
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 Based on the wording on Slide 46 of Staff’s presentation, it appears dairies with a 
 digester under construction in 2022 are excluded from both classes (digester dairies and 
 non-digester dairies) and, as such, excluded from CARB’s analysis. It is unclear which dairies 
 fall into the category. For example, is California Dairy Farms (CDF) Howard, which has a 
 digester as of 2024, excluded from this analysis if its digester was under construction in 2022? If 
 so, CARB is excluding a dairy with a digester that grew from 1,370 in 2017 to 4,500 in 2022 
 from its analysis. 

 Additionally, it is unclear which dairies that had digesters installed after 2022 had a 
 digester under construction in 2022. If a dairy had neither a digester installed or in construction 
 in 2022, it appears that it would fall in the non-digester category. For example would CDF, noted 
 above, fall into the non-digester category if digester construction did not begin until 2023 and 
 would its growth be attributed to the non-digeser dairy class? What about Manuel Godinho 
 Dairy, which the CADD indicates will have a digester but does not indicate which year the 
 digester will be operational? That dairy grew from 1800 to 4072 mature cows between 2017 to 
 2022. Is Godinho’s growth excluded altogether, or is it misallocated to the non-digester dairy 
 group? 

 Dairies with planned digesters should be included in the “digester dairies” category. 
 Factory farm gas developments are long-term business plans and it defies economic logic to 
 presume that operators would never consider increasing available feedstock for a digester before 
 and in anticipation of constructing the digester.  8  Accordingly, in our analysis we include dairies 
 with digesters and with planned digesters in the digester dairy set. As an alternative we also 
 conduct an analysis that excludes dairies that have planned digesters, according to the CADD, 
 but no digester installed by 2022. 

 e.  CARB does not explain the methodology of its “weighted mature cow herd size 
 data of non-digester dairies” 

 CARB’s analysis concludes that the growth rate of large (1000+ mature cows) 
 non-digester dairies is 0.8 percent compared to the overall growth rate of 1.3 percent for digester 
 dairies.  9  On the following slide CARB arbitrarily shifts to an analysis that relies on “weighted 
 mature cow herd size data of non-digester dairies that had a similar herd size distribution to the 
 digester  dairies” to conclude that growth at similar sized dairies with and without digesters are 
 both equal to 1.3 percent.  10  CARB provides no further information as to the methodology that 
 supports this conclusion, including what is meant by “weighted mature cow herd size data” or 
 what dairies were included in that analysis. Presumably that analysis continues to exclude dairies 
 that shuttered between 2017 and 2022 and either excludes or misclassifies dairies that did not 
 have an operational digester in 2022 but did have a digester by 2023 or 2024 or planned for a 
 future date. 

 f.  The methodology that CARB uses to define a large dairy is unclear 

 10  Id.  at Slide 49. 
 9  Id.  at Slides 47 & 48. 

 8  In fact, Commenters have repeatedly provided specific examples of this kind of conduct, where expansion happens 
 before or in tandem with digester and biogas production plans.  See  Leadership Counsel for Justice and 
 Accountability et al., Petition for Reconsideration at 11–13, 
 https://ww2.arb.ca.gov/sites/default/files/2022-04/2022-03-28%20-%20Petition%20for%20Reconsideration%20%2 
 8TOC%20Updated%29.pdf  . 
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 CARB defines large dairies as dairies of at least 1,000 mature cows but does not explain 
 how and when it applies that 1,000 cow cut-off to the data.  11  Of particular concern is that the 
 evaluation of size is sensitive to the year that is chosen to represent the dairy’s size category. For 
 example, if 2022 is chosen as the year for setting 1000+ head dairies, dairies that shrank from 
 1,000+ head – including those that closed – are not considered large, thus biasing the category 
 towards growth. 

 In the absence of a clear methodology from CARB, we use maximum size over the 
 ten-year period (2012-2022) to define large dairies for comparative analysis. Therefore, any 
 dairy that is 1000 head or more at some point between 2012 and 2022 we considered large. 

 3.  Appropriate data analysis shows statistically significant relationships between 
 digesters and dairy herd [growth/concentration] in California 

 To begin with the proper starting point, the question that needs answering is this: Is there 
 evidence that the introduction of lucrative avoided methane crediting for dairy operations under 
 the LCFS had led to increased herd sizes for dairies with either planned or operational digesters 
 relative to those without? 

 We evaluated herd size between two five-year average periods, 2012–2016 and 
 2018–2022, for dairies with and without digesters. Our calculations find that herd size at digester 
 dairies increased, on average, by 191 cattle between the two periods and fell by 124 on 
 non-digester dairies. This difference in absolute change is statistically significant.  12  We also see 
 that the percentage change in herd size increases, on average, over the time period in question by 
 7.7% on digester dairies and falls by 25.6% on non-digester dairies.  13  This difference in 
 percentage change is also statistically significant. We also find a statistically significant 
 difference in the nominal and percentage change in herd size for dairies with and without 
 digesters when we limit the sample size to dairies with over 1,000 head of cattle at some point 
 between 2012 and 2022.  14 

 We also show that from 2017 to 2022 digester dairies grew on average more than 
 non-digester dairies – a statistically significant finding (in both absolute and percentage change). 
 On average we find that digester dairies grew by 181 head while non-digester dairies shrank by 
 137 head.  15  For 2017 to 2022 we also find statistically significant differences in relative and 
 absolute growth of non-digester dairies and digester dairies when only including large dairies.  16 

 We found similar trends even after replicating CARB’s exclusion of digester dairies with 
 operational dates after 2022 or no operational date from the data set. Though these exclusions are 

 16  Id.  at Columns F and G of ‘Work (Large)’ sheet. 
 15  Id.  at Columns F and G of ‘Work (all)’ sheet. 
 14  Id.  at Columns B and C of ‘Work (large)’ sheet. 
 13  See  Commenters’ CADD Data Analysis at Columns B and C of “Work (all)” sheet (included at Exhibit 2). 
 12  We define statistical significance as a P Value of <0.05. 
 11  Id.  at Slide 48. 
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 not appropriate, our analysis shows that even when we did exclude those dairies from the 
 analysis we found that across the five year period, there was a statistically significant difference 
 in nominal herd size growth between digester dairies and non-digester dairies. 

 Finally, we used a difference-in-difference (DiD) analysis to assess the potential impact 
 of the 2017 LCFS policy change on herd size trends of dairies with digesters compared to those 
 without. A DiD analysis is used to “estimate the effect of a specific intervention or treatment 
 (such as a passage of law, enactment of policy, or large-scale program implementation) by 
 comparing the changes in outcomes over time between a population that is enrolled in a program 
 (the intervention group) and a population that is not (the control group).”  17  In our case, the 
 intervention or treatment in question is whether an explosion in revenue generating potential for 
 dairy digesters that occurred after 2017 as a result of changes to LCFS. Thus, our treatment 
 group is dairies with digesters, and our control group is dairies without digesters. Table 1 reports 
 results for the DiD analysis looking at all dairies in the CARB data and Table 2 reports results for 
 the DiD analysis looking only at dairies with at least 1,000 head of cattle at some point in our 
 sample period (2012-2022). Commenters’ DiD analyses tables are included here as Exhibit 3. 
 Our pre-treatment period is average herd size between 2012-2017 and our post-treatment period 
 is average herd size 2017-2022. 

 The estimated coefficient in question for the two DiD analyses is “TREAT:TIME” which 
 is an interaction term between the time and treatment variables. This coefficient reports “how 
 much the average outcome of the treatment group has changed in the period after the treatment, 
 compared to what would have happened to the same group had the intervention not occurred.”  18 

 In our case it provides evidence as to whether the post-2017 increase in incentives increased herd 
 size on dairies with digesters. Both tables show that after 2017 there is increased herd size on 
 dairies with digesters, on average, by 152 head for all dairies (Table 1) and 156 for large dairies 
 (Table 2). We also ran the analysis excluding dairies that had digesters installed or planned for 
 installation post 2022 (Table 3). We found an average increased herd sizes of 112 head for all / 
 large digester dairies even when excluding that portion of digester dairies. All models report 
 statistically significant results at the 99% confidence level. In these analyses we also controlled 
 for overall herd size. 

 Conclusion 

 We urge CARB to reject the CADD and disregard Staff’s flawed analysis of what the 
 CADD tells us about California dairy herds. CARB should stop using methodologies that appear 
 designed to reach conclusions that insulate CARB from having to acknowledge the perverse 
 effects of its programs. We further request CARB not rely on the CADD in the Low Carbon Fuel 
 Standard (LCFS) rulemaking and associated environmental analyses or consideration of SB 1383 
 direct regulation of manure methane emissions until CARB addresses the problems raised herein. 
 Finally, we join advocates from throughout the state in urging CARB to immediately initiate SB 
 1383 rulemaking to establish equitable and effective regulation of manure methane while 
 rejecting Staff’s proposed decades-long exemption from any such regulations that appeared in 

 18  https://ds4ps.org/PROG-EVAL-III/DiffInDiff.html#the-coefficients  . 

 17  See, e.g.  , Columbia Mailman School of Public Health,  Difference-in-Difference Estimation  , 
 https://www.publichealth.columbia.edu/research/population-health-methods/difference-difference-estimation  . 
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 the Second 15-Day Changes to the LCFS Rulemaking. 

 Sincerely, 

 Jamie Katz 
 Phoebe Seaton 
 Leadership Counsel for Justice & Accountability 
 Central Valley Defenders of Clean Water & Air 

 Brent Newell 
 Law Office of Brent J. Newell 

 Tyler Lobdell 
 Food & Water Watch 

 Christine Ball-Blakely 
 Animal Legal Defense Fund 
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 Exhibit 1 



2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Last 
Inspection 

Date
Next 

Inspection
Dairy 

Consultant New Permit Needed?
1 Mancebo Holsteins #3 14111 Avenue 220, Tulare 1 Grandfathered MDL73-185 668 543 804 823 823 823 700 950 950 950 950 950 Sola Consulting Need Admin Use Permit 131 564 287 1101
2 Airoso Dairy 18809 Road 64, Tulare 2 Grandfathered MDL73-003 1795 1733 1848 1848 1848 1998 1565 1719 1758 1791 1971 1960 Need Admin Use Permit 325 1200 567 2950
3 Mario Mattos Four Star Dairy #3 2393 Avenue 224, Tulare 3 Grandfathered MDL73-160 2246 2128 1838 1783 1483 1507 0 1330 0 1342 0 1370 Need Admin Use Permit 180 446 415 1610
4 Fernjo Dairy #2 14428 Avenue 232, Tulare 5 Grandfathered MDL73-113 1460 1406 1027 773 1210 1395 915 1455 0 0 0 0 Need Admin Use Permit 241 730 506 1638
5 0 17873 Avenue 256, Visalia 7 Use Permit PSP76-001 2944 1428 1428 1428 1428 1428 0 0 0 0 0 0 Need Admin Use Permit 1050 ++ 2175 3025
6 Casa Blanca Cattle Company 13979 Road 120, Tipton 9 Use Permit PSP91-029 3341 487 3341 6000 3550 3550 0 0 0 5955 5838 9238 12/4/2023 2029 LDC Need Admin Use Permit 475 ++ 894 2362
7 Parreira Farms 11021 Avenue 120, Pixley 010 Use Permit PSP79-074 2047 2032 2020 2029 2052 2060 2579 2369 851 860 877 888 12/4/2023 2029 IAS Need Admin Use Permit 480 1277 1000 1850
8 G&P Dairy 8676 Avenue 360, Visalia 011 Use Permit PSP84-083 1252 1267 1254 1320 1309 1328 1145 1326 1342 1344 1350 1343 10/22/2020 2026 IAS Need Admin Use Permit 732 1323 732 1370

9 Delta View Farms #2 30297 Road 56, Visalia 12 Grandfathered MDL73-012 575 300 300 445 456 456 600 600 600 375 400 400 11/21/2023 2029 Need Admin Use Permit 160 334 335 1500
10 Jim Bakker Dairy 30030 Road 60, Visalia 13 Grandfathered MDL73-031 1292 1292 1142 1000 1250 1170 1800 1845 1370 1373 1389 1369 11/21/2023 2029 Need Admin Use Permit 260 1127 560 1720
11 Bakker Dairy 29800 Road 60, Visalia 014 Grandfathered MDL73-014 1531 2483 2380 2506 2506 1583 1666 1888 0 0 0 0 3/2/2021 2027 IAS PSP (AA) 21-028 Approved 8/18/2021 59 59 59 59
12 T-Bar Dairy 14851 Road 168, Porterville 15 Grandfathered MDL73-016 1398 1467 1467 1494 1494 1494 1120 0 0 0 2237 0 12/5/2023 2029 FRAS Need Admin Use Permit 265 1012 565 2450
13 F&L Barcellos Dairy 14581 Road 80, Tipton 016 Use Permit PSP73-039 1521 1529 1556 1560 1560 1560 2300 2237 2185 2152 2091 2152 12/7/2020 2026 LDC Need Admin Use Permit 600 791 1200 2509
14 Bassett Heifer Ranch 4125 Avenue 236, Tulare 17 Grandfathered MDL73-033 1317 1317 1317 885 850 850 850 793 0 0 0 650 Need Admin Use Permit 160 730 340 1652
15 Jacobus de Groot Dairy #2 10438 Avenue 320, Visalia 018 Use Permit PSP95-060 1517 1500 1530 1534 1555 1543 1461 0 0 1520 1538 1516 11/27/2023 2029 IAS PSP (AA) 21-097 Approved 4/6/2022 No Limitation 1622 2395 2395
16 Brasil's Udder Dairy 28723 Road 56, Visalia 19 Grandfathered MDL73-020 1327 1327 1327 1356 1200 1189 1100 1100 1090 0 0 0 11/21/2023 2029 Need Admin Use Permit 200 1380 450 1215
17 Jesse & James Jongsma Dairy 6780 Avenue 1444, Tipton 020 Use Permit PSP91-013 2999 3026 3019 3019 4175 4175 4188 3700 3711 3704 3725 3630 12/4/2023 2029 IAS Need Admin Use Permit 1400 1840 2600 3275
18 Franco & Sons Dairy #2 (RTS) 22901 Road 28, Tulare 021 Use Permit PSP89-033 533 533 522 777 777 777 0 0 0 0 0 0 1150 920 1883 1549
19 Henry A Garcia Feedlot 2946 W Tulare Ave, Tulare 022 Grandfathered MDL73-109 2050 2050 399 900 900 900 0 500 500 488 0 0 IAS Need Admin Use Permit 764 ++ 1601 ++
20 Shady Oaks (CLOSED) 17083 Avenue 184, Strathmore 23 Grandfathered MDL73-022 175 175 175 175 0 0 0 0 0 0 0 0 N/A XX ++
21 Valov Bothers Farms LP 2865 Prosperity Avenue, Tulare 024 Use Permit PSP81-109 986 552 552 552 552 552 0 0 0 0 0 0 10/27/2020 2026 LDC 552 689 1220 1055
22 Rainimade Dairy #2 (formerly Milk River Dairy) 34308 Road 124, Visalia 025 Use Permit PSP78-068 1211 1190 1190 1197 1215 1173 1090 1110 1096 0 0 1333 2/17/2021 2027 LDC Need Admin Use Permit 600 518 900 1555
23 Dennis Boertje & Son Dairy 37404 Road 132, Visalia 026A Use Permit PSP85-010 2640 2640 2639 4383 4410 3915 3929 2455 2680 2700 2700 2657 1/11/2021 2027 IAS PSP 21-019 (AA) Approved 7/27/2021 No Limitation 1840 3100 3290
24 DB Ranch 26B 1783 0 1763 1702 11/27/2023 2029 IAS 2700
25 Gold Star Enterprises 6020 Avenue 200, Tulare 27 Use Permit PSP83-032 2335 2335 2335 2335 2335 2335 0 10047 9755 7125 9130 9266 11/23/2020 2026 IAS Need Admin Use Permit 0 1265 1333 10047
26 A&L Dairy 23929 Road 48, Tulare 028 Use Permit PSP21-018 857 855 855 1000 1013 1030 995 646 1002 991 930 975 12/12/2023 2029 IAS PSP 21-018 (AA) Approved 7/27/2021 No Limitation 560 2695 1380
27 Borba Dairy 14856 Road 200, Porterville 029 A & B Use Permit PSP95-010 3471 3364 3339 3325 3175 3172 3000 0 0 0 0 0 12/5/2023 2029 Need Admin Use Permit 835 1714 1524 4850

28 F&L Barecllos Dairy #2 7585 Avenue 152, Tipton 30 Use Permit PSP90-109 994 531 0 663 663 663 0 2080 2100 2091 2060 2076 12/7/2020 2026 LDC Need Admin Use Permit 800 851 960 1455
29 MJB Dairy (CLOSED) 3490 Enterprise, Tulare 31 Grandfathered MDL73-257 0 0 0 0 0 0 0 0 0 0 0 0 N/A ++ ++
30 Borges Dairy 16371 Road 136, Tipton 032 Use Permit PSP95-031 1845 1937 1883 2000 2158 2076 3733 3685 3634 3529 3478 3418 12/7/2020 2026 LDC 900 1757 1395 4133
31 Bos Farms Dairy 20395 Road 152, Tulare 033 Use Permit PSP91-114 7002 7064 6870 7062 7170 7170 6848 6965 6945 0 0 0 3960 5003 7465 7800
32 Middle Ranch 13805 Avenue 160, Tipton 034 Use Permit PSP87-029 7431 6183 6023 4648 4675 4646 6020 0 5799 5792 5767 5715 10/26/2020 2026 LDC 2240 4370 3520 8853
33 Meadow Lake Dairy 6802 Avenue 120, Tipton 035 Use Permit PSP93-108 16164 16175 16165 16165 15495 15500 14570 14433 20417 17430 17471 17210 12/4/2023 2029 IAS 7200 10764 13564 10425
34 Rancho Sierra Vista 32866 Road 108, Visalia 036 Use Permit PSP88-143 5908 5908 6312 5192 5214 6745 6107 6398 5779 5790 5825 5796 11/27/2023 2029 IAS 2800 4060 5049 6130
35 Elbow Creek Dairy 34537 Road 124, Visalia 037 Use Permit PSP79-022 1485 1485 1474 1779 1792 1503 1655 1706 1683 1680 1675 1672 3/11/2021 2027 IAS 900 1133 1800 3250
36 FM Ranch #5 14913 Road 80, Tipton 38 Use Permit PSP83-068 3427 3427 3427 2474 2209 2209 2209 2184 2185 2163 2095 2073 11/10/2020 2026 LDC 960 1840 1813 2826
37 Gorzeman Cattle 13804 Road 72, Tipton 039 Use Permit PSP87-116 1297 1299 1022 1018 1018 1018 1169 1430 1110 1200 1250 1200 11/17/2021 2027 IAS PSP (AA) 21-052 Approved 10/20/2021 No Limitation 1070 2167 2296

38 Little Rock Dairy 13955 Road 80, Tipton 040 Use Permit PSP80-020 2175 2190 2191 2208 2232 2236 3684 2229 2209 3475 3498 4048 11/17/2021 2027 IAS 960 2250 1500 4965
39 Bluegrass Dairy 1260 S Mariposa, Visalia 041 Grandfathered MDL73-229 587 574 587 595 631 621 606 1096 1085 1074 1081 1085 10/20/2020 2026 CAS Need Admin Use Permit 102 1200 222 1230

40 Ed Brower Dairy Inc 18514 Avenue 248, Exeter 042 Use Permit PSP89-144 2656 2668 2528 2538 2540 2528 2520 0 0 0 0 0 1440 1438 2720 3305
41 Aukeman Farms #2 (Golden Valley Dairy) 18187 South I Drive,Tulare 43 Grandfathered MDL73-045 1892 2173 2173 2188 2188 2188 1190 1935 1350 0 5940 0 12/7/2021 2027 FRAS PSP (AA) 22-012 Approved 6/14/2022 No Limitation 1104 5940 6630
42 Faria West Dairy 13503 Road 120, Tipton 044 Use Permit PSP 22-069 (A 1757 1738 1744 1752 1752 1752 2253 2214 2204 2208 2186 2227 10/29/2020 2026 LDC PSP (AA) 22-069 Approved 1/10/2023 1254 1254 2201 2237

43 Borba & Sons Dairy #3 19199 Road 80, Tulare 45 Use Permit PSP 22-076 (A 1190 1190 1190 874 1505 1505 0 0 0 0 0 0 PSP (AA) 22-076 Approved 11/29/2022 750 750 1775 1775
44 FM Ranch #3 1474 Highway 99, Tipton 046 Use Permit PSP 22-084 (A 619 639 643 645 649 649 649 634 657 652 622 627 11/10/2020 2026 LDC PSP 22-084 (AA) Approved 11/29/2022 509 509 509 1100
45 Tony P Cardoza 12329 Avenue 271, Visalia 047 Use Permit PSP88-017 649 648 789 658 792 686 1844 806 554 375 0 0 300 ++ 588 ++
46 Sunnyvale Dairy 2407 Avenue 199, Tulare 048 Grandfathered MDL73-141 120 88 102 58 40 84 60 0 78 0 0 0 Need Admin Use Permit 136 292 283 ++
47 L&L Morais Dairy 7330 Avenue 190, Tulare 049 Grandfathered MDL73-047 1894 1888 1880 1878 1878 1878 1806 1781 1812 1797 0 0 11/21/2023 2029 IAS 618 1485 1360 2410
48 Elk Creek Dairy 18035 Road 96, Tulare 050 Use Permit PSP72-037 1616 1745 1659 1659 1659 1659 0 0 0 0 0 0 5/13/2021 2027 FRAS PSP (AA) 21-075 Approved 11/4/2021 No Limitation 1231 3400 2316
49 Outlaw Dairy 12775 Avenue 192, Tulare 051 Grandfathered MDL73-051 1150 1160 1145 0 205 900 960 915 0 0 1291 1282 11/21/2022 2028 IAS PSP (AA) 21-115 Approved 5/16/2022 No Limitation 621 3400 1830
50 0 3999 N Blackstone, Tulare 53 Grandfathered MDL73-053 150 150 150 150 150 150 0 0 0 0 0 0 12/22/2021 N/A IAS MIM 21-023 ++ ++

51 Brasil-Costa Dairy 29134 Road 56, Visalia 054 Use Permit PSP93-024 4938 0 5054 4162 4340 4340 0 0 0 0 0 0 11/21/2023 2029 1900 2197 3233 4195
52 Curti Family Inc 3235 Avenue 199, Tulare 055 Use Permit PSP94-101 5472 5492 5680 5720 5720 5674 5239 5220 0 5200 5300 5300 0 3036 4667 6625
53 Curtimade Dairy Inc 18337 Road 24, Tulare 056 Use Permit PSP07-011 6750 6956 6956 6035 6015 6015 7800 7750 0 7650 7750 7750 5378 3819 6962 7810
54 Oakbend Dairy 23561 Road 168, Tulare 057 Use Permit PSP73-045 1695 1695 1630 1632 1659 1659 1625 1610 1600 1745 1535 1570 IAS 1000 1584 1468 2815
55 SBS Ag Dairy 7119 Avenue 204, Tulare 058 Grandfathered MDL73-156 1900 1950 1434 1474 1533 1523 1900 1517 0 0 0 1500 12/13/2023 2029 ME Need Admin Use Permit 179 1323 432 1818

56 Parreira Gaspar Dairy 16087 Avenue 188, Strathmore 059 Use Permit PSP73-051 1390 1404 1326 1326 1609 1606 2040 2025 2120 2205 2218 0 11/23/2021 2027 IAS PSP (AA) 21-080 Approved 12/28/2021 No Limitation 1719 2315 2315
57 DeBoer Dairy 14799 Avenue 168, Tulare 060 Use Permit PSP96-003 6180 6267 6276 6035 6280 6277 5905 6420 6345 6345 6396 6290 11/23/2021 2027 IAS PSP (AA) 21-081 Approved 12/28/2021 No Limitation 4071 8273 8273
58 Aukeman Farms 17297 Road 96, Tulare 061 Use Permit PSP98-065 7290 7116 7116 7152 7152 8564 7996 7989 7996 8034 7565 8036 12/7/2021 2027 FRAS PSP (AA) 22-013 Approved 6/22/2022 No Limitation 3565 7565 8000
59 Jer-Z-Boyz Ranch #1 11001 Avenue 112, Pixley 062 Use Permit PSP94-093 6975 5740 6975 5950 5950 5950 6200 6157 6129 6082 6032 6165 11/9/2020 2026 LDC 2024 5168 3689 9744
60 0 8827 Avenue 312, Visalia 63 Use Permit PSP76-039 1405 1405 1405 1405 1405 1405 0 0 0 0 0 0 No Limitation ++ 600 1592
61 Sierra View Dairy 13376 Avenue 224, Tulare 064 Use Permit PSP98-005 2248 2605 2670 2672 2742 2886 2900 2990 0 3715 3678 3673 11/21/2022 2028 IAS PSP (AA) 22-010 Approved 6/2/2022 No Limitation 2350 7000 3213

62 Jacobus  de Groot Dairy #1 31847 Road 92, Visalia 65 Use Permit PSP77-040 1779 1779 1779 4602 1362 1362 2095 0 0 2275 2292 2355 11/16/2021 2027 IAS PSP (AA) 21-093 Approved 1/13/2022 No Limitation 1495 2550 2550
63 Louie de Groot Dairy 14867 Avenue 104, Pixley 066 Use Permit PSP95-058 4617 4595 4592 4592 4632 4601 4420 4070 4270 4500 4602 4599 11/29/2022 2028 IAS 2750 2875 4897 7430
64 Milky Way Dairy 34800 Road 80, Visalia 67 Use Permit PSP98-020 8800 8800 8800 8800 14623 14623 0 15264 14759 14737 14731 14613 11/15/2022 2028 SAS Need Admin Use Permit 4500 5405 11833 16350
65 Shirk Dairy 2820 S. Shirk Road, Visalia 068 Grandfathered MDL73-233 662 662 662 662 662 662 692 692 692 692 692 692 1/11/2024 2030 LDC PSP (AA) 22-065 Under Review No Limitation 633 643 676
66 Chris De Jong Dairy 14763 Road 168, Porterville 069 Use Permit PSP91-028 2229 2435 2433 2437 2459 2412 2815 2835 0 0 2764 2732 11/29/2022 2028 IAS 1374 1610 2589 2841
67 De Jong Dairy Farms Inc. 13076 Avenue 368, Visalia 070B Use Permit PSP73-038 4122 4122 4122 4122 4122 4122 5256 5256 5256 9256 9256 9256 12/2/2021 2027 LDC 1100 2116 1833 5290
68 0 14197 Road 168, Porterville 071 Use Permit PSP92-011 3036 3052 3052 3060 3060 3059 5110 2875 2620 0 0 2776 Need Admin Use Permit 1600 1723 3467 5125
69 Delta View Farms 4995 Avenue 304, Visalia 74 Use Permit MDL73-183 1620 1620 1620 1620 1620 1620 0 0 0 0 3700 3700 11/2/2023 2029 775 ++ 1075 2450
70 Dykstra Heifer Ranch 7560 Avenue 208, Tulare 75 Grandfathered MDL73-063 3580 4037 4032 4149 3907 3907 3300 3400 247 275 290 275 11/28/2023 2029 IAS Need Admin Use Permit 380 2128 860 4450
71 0 8651 Avenue 388, Dinuba 76 Use Permit PSP97-008 2360 2360 2360 820 810 1170 1090 1090 0 1090 1090 1090 1215 1495 2162 2440
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72 L&L Dairy 7435 Avenue 360, Kingsburg 077 Use Permit PSP81-032 2260 2220 1768 1834 1853 1924 1920 2318 0 0 2463 2084 10/22/2020 2026 LDC 1200 2300 2075 2255
73 Henry Brower Dairy (CLOSED) 23620 Road 180, Lindsay 079 Use Permit PSP79-004 1262 1312 1304 1304 1304 1304 0 0 0 0 0 0 500 863 800 2120
74 Delta View Farms #3 4590 Avenue 304, Visalia 080 Use Permit PSP72-035 2076 2060 2063 2063 2063 995 1170 1500 1500 1300 1250 1250 11/2/2023 2029 No Limitation 1380 600 2289
75 Homestead Dairy 10178 Avenue 352, Visalia 081A Use Permit PSP73-001 1348 1130 1135 1140 1160 1152 1113 1080 1077 995 1285 1297 11/23/2022 2028 IAS Need Admin Use Permit No Limitation 1495 850 2535
76 Milk Maid Dairy 35826 Road 100, Visalia 081B Use Permit PSP89-137 4131 4135 4010 4010 4034 4010 4004 4235 0 0 4248 0 11/23/2022 2028 IAS 3834 1829 6919 6445
77 Pinheiro Dairy #2 (formerly Harmony Farms Dairy) 18279 Avenue 184, Strathmore 83 Use Permit PSP97-090 1155 1057 1057 807 1065 1050 0 0 0 0 4590 5131 12/5/2023 2029 1050 1225 1360 1810
78 Lou-Mar Dairy 14870 Avenue 152, Tipton 84 Use Permit PSP 21-092 (A 3581 3568 3555 3556 3556 3556 4648 4636 0 0 0 0 10/29/2020 2026 LDC PSP (AA) 21-092 Approved 12/16/2021 No Limitation 2318 3842 3842
79 Closed (formerly DL & A Dairy) 5229 Avenue 224, Tulare 86 Grandfathered MDL73-223 832 808 808 808 0 0 0 0 0 0 0 0
80 F&J Farms #4 25899 Road 108, Tulare 087 Grandfathered MDL73-100 488 1500 1500 1500 1430 1430 6000 0 1423 1710 1704 1403 Need Admin Use Permit 283 3100 678 1500
81 Frank Scalia Heifer Ranch (formerly Simoes Brothers Dairy) 8219 Avenue 280, Visalia 88 Use Permit PSP97-023 2254 3512 3512 1291 1291 1291 0 0 0 0 0 0 1560 1323 2680 2503
82 Frank Scalia Heifer Ranch (formerly Simoes Brothers Dairy) 21399 Road 76, Tulare 090 Grandfathered MDL73-143 818 1350 1973 1495 1199 1364 1305 1290 0 0 0 0 PSP (AA) 22-057 Approved 8/31/2022
83 Cotta Dairy 13167 Road 144, Tipton 092 Use Permit PSP91-093 1243 1231 1214 1216 1216 1216 2670 2624 2605 2609 2570 1233 10/29/2020 2026 IAS 660 1323 1243 2523
84 Faria Farms Inc 13927 Road 136, Tipton 093 Use Permit PSP 22-077 (A  5922 5904 5883 5884 3953 3953 6199 6155 6162 6141 6059 5222

   
10/29/2020 2026 LDC PSP 22-077 (AA) Approved 11/29/2022 2070 2070 2445 2445

85 Faria Feedlot (CLOSED) 2507 S Shirk Rd., Visalia 094 Grandfathered MDL73-079 449 449 449 449 449 499 0 750 10 0 0 0 Need Admin Use Permit 326 460 690 1485
86 Fernjo Dairy #1 23135 Road 148, Tulare 095 Grandfathered MDL73-085 2374 1974 1930 2009 2000 1886 1890 1895 0 0 0 0 Need Admin Use Permit 432 1265 928 2380
87 Oakbend Dairy South 15651 Avenue 192, Tulare 096 Use Permit PSP96-031 2883 2790 2785 2778 2796 2791 2784 2685 2730 2730 2744 2761 11/21/2022 2028 IAS 1960 2010 2770 3180
88 Simoes Ribeiro Dairy 14537 Avenue 248, Tulare 097 Grandfathered MDL73-084 1334 1366 1390 1397 1278 1328 1345 2506 0 1375 0 0 Need Admin Use Permit 194 794 420 2980
89 Rancho Teresita Dairy #3 12671 Avenue 200, Tulare 098 Use Permit PSP73-057 1397 1365 890 1030 1780 1895 1840 1150 0 0 0 1750 500 919 800 2008
90 Fernjo Dairy #3 14213 Avenue 232, Tulare 099 Use Permit PSP83-071 1038 669 663 983 1050 1004 1000 995 0 0 0 0 240 546 400 1046
91 Tipton Dairy 196 E Olive, Tipton 100 Grandfathered MDL73-104 1303 1314 1320 1331 1331 1331 1331 1299 1308 1293 1241 1282 11/10/2020 2026 LDC PSP (AA) 22-066 Approved 9/29/2022 No Limitation 920 1120 1240
92 Friesian Farms Dairy 5593 Avenue 176, Tulare 101 Use Permit PSP94-063 5390 5235 5145 5211 5211 5211 5475 5031 4976 4934 4913 4885 11/28/2023 2029 2000 5238 3760 6075
93 Galhano Dairy (CLOSED) 27827 Road 60, Visalia 102 Use Permit PSP87-103 0 0 0 0 0 0 0 0 0 0 0 0 ++
94 Alvin Souza Dairy #9 (CLOSED) 23343 Road 60, Tulare 103 Use Permit PSP97-097 2342 0 200 200 0 0 0 0 0 0 0 0 480 1627 1000 8240
95 Henry A. Garcia Dairy 12521 Avenue 200, Tulare 104 Use Permit PSP 21-051 (A    2077 2051 2051 2041 2067 2075 1565 1435 0 0 1302 1322 11/23/2021 2027 IAS PSP (AA) 21-051 Approved 10/20/2021 No Limitation 1208 2308 2800
96 0 20795 Road 52, Tulare 107 Grandfathered MDL73-200 522 522 800 822 810 813 800 795 0 0 0 0 Need Admin Use Permit 160 ++ 360 1079
97 Four Star Feedlot 20433 Road 28, Tulare 109 Grandfathered MDL73-062 & 710 710 339 339 339 339 1365 0 0 860 0 1768 Need Admin Use Permit 208 1152 498 3761
98 FL Heifers 18797 Road 142, Tulare 110 Use Permit PSP07-012/73 1509 1509 1509 1500 1530 1515 1785 1760 1750 1430 1475 1475 1500 863 3432 1210
99 0 10181 Avenue 412, Dinuba 111 Grandfathered MDL73-073 733 745 746 1800 1739 312 0 0 0 0 0 0 Need Admin Use Permit 414 ++ 1053 1260

100 Sun Valley 395 Road 128, Delano 113 Use Permit PSP94-083 3643 3643 3670 3673 3710 3700 3647 3595 0 3575 3329 3346 IAS PSP (AA) 21-083 Approved 11/30/2021 No Limitation 1817 11956 12939
101 Sunrise Dairy 8022 Avenue 368, Dinuba 114 Use Permit PSP84-078 1460 1474 1474 1474 1499 1470 1464 1464 1464 0 0 0 1000 1323 1800 1619
102 Alta Sierra Dairy 7901 Avenue 368, Dinuba 115 Use Permit PSP97-059 3305 3249 3249 3242 3267 3274 3207 3207 3207 3181 3179 3142 11/15/2022 2028 SAS PSP (AA) 22-049 Approved 8/31/2022 No Limitation 2090 5564 3474
103 COS Dairy 12764 Avenue 224, Tulare 116 Use Permit PSP95-036 0 0 755 760 768 1277 1070 1195 0 0 1291 1345 12/8/2023 2029 IAS 2000 1495 3708 2274
104 Hamstra Dairy 7590 Avenue 260, Tulare 118 Use Permit PSP97-016 8359 8309 8295 8295 8596 8597 8565 6920 6866 6915 6923 6860 11/16/2023 2029 IAS 3200 3968 5933 8580
105 Ron Verhoeven Family Dairy 4975 Avenue 120, Corcoran 119 Use Permit PSP95-083 3642 3604 3622 3621 3625 3618 3608 3615 3622 3635 3624 3625 1805 2588 3384 5262

106 Tri J Dairy 11951 Road 96, Pixley 120 Use Permit PSP90-095 1668 1969 1969 3745 1806 1806 1935 1811 1748 1760 1779 0 IAS 1400 1208 2440 2716
107 Avenue 128 Dairy 13002 Avenue 128, Pixley 121 Use Permit PSP87-107 4609 4665 1708 4585 4625 3912 3874 4350 4309 4285 4285 4252 11/17/2022 2028 SAS 2000 1922 4236 8109
108 Hettinga Farms 13400 Avenue 120, Pixley 122 Use Permit PSP94-040 6184 6184 6014 6005 6030 8474 6966 6900 6741 6735 6730 6671 11/17/2022 2028 SAS 3300 3738 6047 9116
109 Highstreet Dairy 15503 Avenue 240, Tulare 123 Use Permit PSP94-044 2275 2270 2250 2247 2260 2262 2318 2202 2188 2185 2192 1830 11/21/2022 2028 IAS 1880 2312 2227 2380
110 Triple H Dairy 13255 Avenue 212, Tulare 124 Use Permit PSP95-105 2671 2454 2431 2512 2444 2436 2435 2280 2280 1910 1855 2339 1500 1995 2773 4060
111 0 15125 Avenue 240, Tulare 125 Use Permit PSP91-109 933 945 940 922 969 864 795 795 0 0 0 0 435 863 642 864
112 Hoffman Dairies 21346 Road 140, Tulare 127 Use Permit PSP86-041 6740 6718 6388 6454 886 886 0 233 202 0 0 1318 2/10/2021 2027 LDC 3400 3899 6400 7250
113 Jacobus De Groot Dairy #2 14275 Avenue 228, Tulare 128 Use Permit PSP70-006 0 0 0 480 480 480 0 932 0 0 0 0 IAS 250 943 438 2465
114 0 10601 Avenue 408, Dinuba 129 Use Permit PSP92-041 1691 1691 1691 1691 1708 1708 0 0 0 0 0 0 850 1150 1530 3060
115 DJ Dairy LLC 4390 AVE 352, Kingsburg 131 Use Permit PSP85-101 3982 3982 3982 3982 3982 3982 6694 6694 6694 6694 6694 0 12/2/2021 2027 LDC No 1860 2160 3100 6912
116 Jongsma Dairy & Jongsma Dairy No. 2 15759 Avenue 128, Tipton 132 Use Permit PSP89-100 5105 5120 5112 5125 5155 5162 4852 4658 4660 4735 4760 4754 11/29/2022 2028 IAS 2834 2415 5131 5590

117 James Jongsma Dairy 9229 Road 164, Pixley 133 Use Permit PSP95-011 5614 4446 4316 4375 4421 8195 8941 8938 8955 8319 9011 8963 12/5/2023 2029 IAS 1750 2824 3440 6822
118 William Jongsma Dairy 11598 Road 152, Pixley 134 Use Permit PSP94-125 5101 4828 5048 5168 4615 4571 4575 4905 4306 4427 4303 4296 IAS 2136 2820 4026 3685
119 Tony and Julie Jorge Dairy 4645 Avenue 120, Corcoran 135 Use Permit PSP80-033 1995 1855 1715 1715 2050 2057 1758 2838 1505 1592 1350 1365 IAS 600 1179 880 2482
120 Tristar Dairy 12406 Avenue 176, Tulare 136 Use Permit PSP73-014 2115 2139 2144 2174 2131 2150 2100 2200 2200 2350 2400 2400 No Limitation 1955 1200 3475

121 0 33689 Road 108, Visalia 137 Grandfathered MDL73-118 1185 1185 1185 1185 1185 1185 0 0 0 0 0 0 11/27/2023 2029 Need Admin Use Permit 300 863 659 1495
122 East View Dairy 10485 Avenue 352, Visalia 138 Use Permit PSP89-108 1795 1874 2034 2303 2309 2357 2309 2457 2463 1954 2481 2473 10/22/2020 2026 IAS 480 1283 907 2363
123 Rancho Teresita Dairy 21744 Road 152, Tulare 139 Use Permit PSP88-051 7461 8035 8035 8207 9911 9320 8430 8430 0 0 0 7400 3200 5290 5877 8275
124 0 39187 Road 64, Dinuba 140 Grandfathered MDL73-120 672 672 672 672 672 672 0 0 0 0 0 0 Need Admin Use Permit 300 ++ 720 ++
125 Fernridge West (Tony Mendonca & Sons #2) 11475 Avenue 200, Tulare 141 Use Permit PSP 22-086 (A 1677 1709 1680 1680 1113 1377 871 1380 892 898 837 836 2/3/2021 2027 LDC PSP 22-086 (AA) Approved 11/29/2022 900 1714 907 907
126 Oakview Dairy 14854 Avenue 120, Pixley 142 Use Permit PSP87-104 1980 1975 1981 1984 1995 1845 1750 1702 1646 1639 1633 1608 11/15/2022 2028 SAS 750 1581 1353 2531
127 Koetsier Family Trust Feedlot 7116 Avenue 232, Tulare 142B Use Permit PSP 87-104 0 0 11/15/2022 2028 SAS
128 Koetsier Dairy 6901 Avenue 280, Visalia 143 Use Permit PSP97-091 2683 2683 2683 2717 2717 2717 0 2600 0 22 0 0 11/21/2023 2029 282 1541 624 ++
129 Westwood Farms LLC 6194 Avenue 228, Tulare 144 Use Permit PSP87-105 2838 2835 2840 2826 2826 2826 2238 2572 2565 0 0 0 11/22/2021 2027 IAS PSP (AA) 21-065 Approved 10/20/2021 No Limitation 1783 3431 3542
130 Golden State Dairy 11547 Road 112, Pixley 145 Use Permit PSP79-073 1918 1940 1940 1169 1050 1090 0 1170 1790 0 1805 1783 IAS PSP (AA) 22-047 Approved 7/25/2022 No Limitation 1328 2567 2562
131 Legen West Dairy(formerly Kroes Dairy) 8509 Avenue 152, Tipton 146 Use Permit PSP92-042 4611 4598 4756 4794 5274 5284 4995 4965 0 1785 0 4580 11/8/2022 2028 LDC Need Admin Use Permit 1884 2979 3559 5125
132 LK Ranches 29007 Road 56, Visalia 147 Use Permit PSP73-028 265 308 229 239 248 268 246 246 243 0 0 0 11/21/2023 2029 400 253 733 ++

133 Lawrence Dairy 28476 Road 52, Visalia 148 Use Permit PSP80-007 1453 1426 1542 1496 1377 1421 2114 2114 2093 0 0 1685 No Limitation 1265 800 2150

134 Manuel Leal & Son Dairy 6500 Avenue 208, Tulare 149 Use Permit PSP94-053 2008 1933 1485 1036 1575 1475 910 1350 0 1350 0 1400 11/28/2023 2029 900 XX 1473 1695
135 DDW Farms, LLC 24643 Road 36, Tulare 151 Use Permit PSP97-029 3220 3220 3221 3221 3244 3239 0 1850 4200 0 3129 3102 12/12/2023 2029 IAS 948 2369 948 3790
136 Sunset Dairy 29049 Road 68, Visalia 152 Use Permit PSP88-120 659 614 618 626 642 643 608 576 561 3107 565 575 12/12/2023 2029 IAS 0 661 787 880
137 Dixie Creek South 24116 Road 28, Tulare 153 Use Permit PSP93-004 2918 2908 2910 2903 2924 2728 2670 3645 0 5100 0 4950 1400 2933 2637 3660
138 Rocky Road Dairy 8715 Avenue 368, Dinuba 155 Use Permit PSP85-011 5390 5333 5486 5601 5698 5681 5679 4716 4830 0 4849 4824 10/22/2020 2026 CAS 10 3500 2943 5500

139 Leyendekker Dairy #3 9001 Avenue 360, Visalia 156 Use Permit PSP73-047 2905 2890 2905 2955 2950 2940 2920 2920 0 5239 3025 3025 750 1955 1400 3345

140 Gerben Leyendekker Dairy 8517 Avenue 360, Visalia 157 Use Permit PSP84-072 5579 5733 5424 5681 5679 5665 5643 5762 0 0 5855 5832 10/22/2020 2026 IAS 1240 3910 2787 8200
141 GTA Dairy 16197 Avenue 172, Tulare 160 Use Permit PSP89-133 2530 5919 5905 5907 5907 5907 6099 6005 6044 0 5933 5923 2/17/2021 2027 LDC Need Admin Use Permit 240 1320 433 6504
142 John Lorenzo Dairy 703 S. Palm Drive, Tulare 161 Use Permit PSP 22-083 (A 1100 1100 1100 1200 1200 1200 1081 988 4985 6105 725 718 11/15/2022 2028 SAS PSP 22-083 (AA) Approved 11/29/2022 1114 1114 1444 1457
143 Riverbend East 20303 Road 140, Tulare 162 Use Permit PSP75-007 2984 2955 1935 1940 1940 1940 1900 4194 4225 730 4300 4320 11/21/2022 2028 IAS No Limitation 1665 2860 4970

144 Double J Feedlot 6105 Avenue 184, Tulare 163 Use Permit PSP85-038 1841 1184 0 1048 2100 2100 2109 1650 1635 4282 1637 1648 11/28/2023 2029 IAS 640 1025 1280 2078

145 JNA Brasil Dairy 6323 Avenue 280, Visalia 164 Grandfathered MDL73-124 475 475 475 648 700 767 750 750 744 1590 0 0 11/21/2023 2029 Need Admin Use Permit 279 788 609 765

** The Water Board defines a mature cow as a dairy cow that has produced milk at any time during its' life.
++ Indicates the facility is not permitted as a dairy or no record.
XX - Indicates a facility is in the permitting process with the agency.
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146 LegenDairy Farms 14685 Road 96, Tipton 165 Use Permit PSP88-064 2396 2384 1654 1657 1657 1657 0 4091 6865 0 4060 4082 12/7/2020 2026 LDC 960 1668 1733 3162
147 Machado Dairy & Farming, Inc. 651 N. Enterprise, Tulare 166 Grandfathered MDL73-150 600 600 600 600 600 600 0 0 0 2748 0 0 11/23/2020 2026 LDC Need Admin Use Permit 275 ++ 597 ++
148 Machado Dairy and Family Inc 20180 Road 36, Tulare 167 Grandfathered MDL73-149 & 1071 1056 1056 1176 1205 1205 2400 2358 2355 0 2338 2376 11/23/2020 2026 LDC Need Admin Use Permit 198 920 476 1585

149 M Bar 9 Dairy (Lawrence Family Farms) 8083 Avenue 160, Tipton 168 Use Permit PSP73-011 1861 3356 3361 3359 3359 3359 3359 3343 3333 2357 2303 2329 11/8/2022 2028 LDC 1000 1323 2739 2957
150 Mancebo Holstein Dairy LP 14891 Avenue 232, Tulare 169 Grandfathered MDL73-222 3822 3658 3654 3205 3205 3554 3525 2905 0 2905 2605 2605 Need Admin Use Permit 328 1984 756 4407
151 Bel Martin & Sons Dairy 12131 Avenue 200, Tulare 171 Use Permit PSP97-093 2043 1969 2028 1984 2136 2355 2220 2220 0 0 0 0 180 1455 415 2099
152 Martin Ranch 14861 Avenue 144, Tipton 172 Grandfathered MDL73-162 1695 1710 1760 1760 1745 1745 200 500 500 0 500 500 Need Admin Use Permit 350 851 750 2240
153 White Gold Dairy 18361 Avenue 152, Porterville 173 Grandfathered MDL73-230 1480 1490 1592 1585 1575 1565 1295 1295 0 1295 1295 1295 Need Admin Use Permit 238 898 484 2745
154 Mancebo Holsteins #2 23792 Road 140, Tulare 175 Use Permit PSP86-015 1686 1726 1730 1655 1655 2451 2255 1050 1050 0 1150 1150 11/16/2023 2029 530 1257 770 2455
155 Five Star Dairy 14552 Avenue 152, Tipton 176 Use Permit PSP 22-078 (A 1965 1953 1942 1933 1933 1933 3796 3774 3773 1200 3711 3645 10/29/2020 2026 LDC PSP 22-078 (AA) Approved 11/29/2022 1898 1898 2208 3010
156 Mellema Dairy 9420 Avenue 320, Visalia 177 Use Permit PSP97-046 8228 8249 8251 8254 8254 8254 9742 9703 9668 3751 9564 5575 10/19/2020 2026 LDC Need Admin Use Permit 1374 2777 2340 7560

157 0 5038 Avenue 216, Tulare 178 Grandfathered MDL73-221 700 700 700 700 700 700 0 0 0 9601 0 0 170 950 370 ++
158 URSUS Real Estate, Inc 1599 Road 144/14180 Avenue  179 Use Permit PSP90-038 2846 2817 2816 2905 2905 2905 0 0 0 0 0 0 LDC MIM 21-041 Approved 3/31/2022

159 Ben Mendonca & Family Dairy 19517 Road 124, Tulare 180 Use Permit PSP  PM 71-0 1646 1646 1829 1835 2025 1989 1955 1955 1949 1500 0 1730 No Limitation 1023 1000 A.U. 2345
160 Joseph Mendonca (TEMP CLOSED) 17641 South I Street, Tulare 181 Use Permit PSP74-008 526 526 536 557 558 539 492 0 0 0 0 0 400 495 400 585
161 (Supreme Farms) John Mendoca & Son Dairy 2785 N Colpien Ave., Tulare 182 Use Permit PSP73-018 941 1001 883 1001 883 1029 1120 1222 1106 0 727 350 11/21/2023 2029 Roxey Avila 500 690 800 1950
162 FM Ranch #1 16777 South I Dr., Tulare 183 Grandfathered MDL73-008 1387 1402 1405 1408 1408 1408 1408 1377 1384 1094 1358 1372 11/10/2020 2026 LDC PSP (AA) 22-067 Approved 9/29/2022 No Limitation 1093 1173 1480
163 Mendonsa Family Farms 12750 Avenue 160, Tipton 184 Grandfathered MDL73-172 2231 2244 2223 2239 2239 2239 2239 2218 2195 1381 2141 6358 11/10/2020 2026 LDC PSP (AA) 22-068 Approved 9/29/2022 No Limitation 978 2552 3254
164 Double M Jerseys 11595 Avenue 164, Tipton 185 Use Permit PSP 22-073 (A 718 728 729 733 733 733 733 736 735 2168 703 701 11/10/2020 2026 LDC PSP 22-073 (AA) Approved 11/29/2022 443 443 643 1350
165 Endeavor Gold Dairy 21573 Road 28, Tulare 186 Use Permit PSP75-025 3866 3857 3296 3060 2996 2969 3060 0 0 717 3336 0 P&P 600 2070 600 4632
166 M.S. Monteiro & Sons 3515 Avenue 228, Tulare 187 Use Permit PSP76-007 2717 2710 2636 2672 2524 2508 2545 0 0 3318 2693 6188 P&P No Limitation 1530 800 2780
167 Double Oak Dairy 3573 E. Oakdale Avenue, Tular 188 Grandfathered MDL73-168 1555 1588 1574 1604 1965 1965 1804 1660 1642 2706 1627 1512 10/13/2020 2026 CAS PSP (AA) 22-089 Approved 10/19/2022 184 1176 2375 2375
168 Riverbend Dairy 20799 Road 132, Tulare 189 Use Permit PSP95-104 10640 10640 10630 10635 10658 10658 10694 10740 10826 1639 10864 10757 1/26/2021 2027 IAS PSP (AA) 21-020 Approved 7/28/2021 5750 5750 11441 11899

169 Brian & James Jongsma Dairy 16026 Road 64, Tipton 190 Use Permit PSP90-124 3275 3225 3550 2765 2786 4440 3012 4163 3742 10845 3675 3625 IAS 2150 2990 2687 3450
170 Nunes & Sons Dairy 690 E Oakdale, Tulare 191 Grandfathered MDL73-181 2364 2390 2354 2379 2249 2287 2220 0 1760 3650 1762 3633 PSP (AA) 21-030 Approved 8/26/2021 No Limitation 2110 2250 1760
171 Nunes Brothers Dairy 20439 Road 124, Tulare 192 Grandfathered MDL73-182 3031 3294 2865 2808 3365 3375 3165 3172 10345 1740 0 3195 Need Admin Use Permit 669 2444 1513 3370

172 Adrian Nunes and Son Dairy Farming 18675 Road 32, Tulare 193 Grandfathered MDL73-179 2720 2108 2136 2136 2136 2136 2000 2377 1952 0 1952 1951 Need Admin Use Permit 145 1070 320 2331
173 Rainimade Dairy No 1 & No. 2 33640 Road 124, Visalia 194 Use Permit PSP 22-080 (A 2579 2579 2579 2579 2579 2579 0 3161 0 0 0 3446/17/2021 (Both 1 & 2027 LDC PSP 22-080 (AA) Approved 11/29/2022 2444 2444 3850 3200

174 Golden J Jerseys LLC (RTS) 13075 Avenue 200, Tulare 195 Use Permit PSP89-058 1885 1628 1496 1931 1735 1735 0 0 0 0 0 0 1428 1351 2697 3923

175 Pacheco And Associates II 5730 Avenue 256, Tulare 196 Use Permit PSP95-027 4102 4131 4111 6594 8512 8512 8777 8688 8651 0 8546 8639 10/27/2020 2026 LDC 2700 3391 3610 26241

176 Pacheco & Fagundas Dairy 23388 Road 180, Lindsay 197 Use Permit PSP79-046 2760 5520 2693 2791 2796 2796 5642 5734 0 0 0 0 1200 1512 2166 2852
177 Four J Farms 1223 W Stanford, Pixley 199 Use Permit PSP91-030 2120 3171 3171 3453 3854 3854 5376 2221 5388 0 4805 0 12/8/2023 2029 IAS PSP (AA) 21-120 Approved 5/16/2022 No Limitation 2790 8850 5507
178 Joe Pinheiro & Sons Dairy (CLOSED) 13881 Road 120, Tipton 200 Use Permit PSP90-012 1601 1542 1653 1642 1653 1653 0 0 0 0 0 0 MIM 21-030
179 0 5792 Avenue 248, Tulare 202 Grandfathered MDL73-246 422 390 384 384 384 384 0 0 0 0 0 0 Need Admin Use Permit 115 403 252 ++
180 Nunes & Sons Daiyr Inc 26946 Road 108, Visalia 203 Grandfathered MDL73-194 1254 1321 1351 1368 1463 1463 1110 1335 1513 0 0 0 IAS Need Admin Use Permit 255 920 555 1570
181 Pereira Dairy 5780 Avenue 296, Visalia 204 Grandfathered MDL73-195 592 610 549 681 572 572 580 512 527 1129 0 775 Need Admin Use Permit 126 362 236 ++

182 John V. Pereira 21041 Road 152, Tulare 205 Use Permit PSP78-060 1306 1306 1306 1306 1306 1306 0 0 0 552 834 3000 960 1149 1360 ++
183 West Wing Dairy 20997 Road 180, Strathmore 206 Use Permit PSP75-002 5297 5297 4939 4558 4170 4116 0 2875 2890 1400 2828 2837 11/21/2022 2028 IAS No Limitation 2645 2800 2800
184 Joe C Pires Jr Dairy 13806 Avenue 152, Tipton 207 Grandfathered MDL73-170 2091 2115 2111 2135 2135 2135 2135 2090 2056 2825 1986 1937 2/25/2021 2027 LDC Need Admin Use Permit 160 477 365 1748
185 Frank Pires Dairy 4692 Avenue 248, Tulare 208 Grandfathered MDL73-197 1515 1402 1352 2112 1710 2415 1280 0 0 0 0 0 Need Admin Use Permit 170 776 370 1860

186 Backroad Ranch 22000 Road 28, Tulare 210 Use Permit PSP98-087 1436 1215 1404 1217 1244 1227 1321 1282 0 1280 1275 1586 11/17/2023 2029 IAS 1800 932 2279 3490
187 Del-Arco Dairy 4738 Avenue 120, Corcoran 212 Use Permit PSP94-060 3184 3170 2537 3139 3160 3160 2626 2375 2366 0 2345 2331 11/16/2022 2028 SAS Need Admin Use Permit 2580 2760 2780 4036
188 Rib-Arrow 18287 Road 136, Tulare 213 Use Permit PSP93-060 2665 2875 2935 3349 3097 3235 3155 3155 0 2357 0 3050 1280 1840 2412 3320
189 Ribeiro Hundal Ranch 18150 Road 112, Tulare 214 Use Permit PSP74-022 3225 3400 3400 413 415 417 0 0 0 0 0 0 3400 2846 4320 4320
190 Ribeiro Dairy Farms 17983 Road 128, Tulare 215 Use Permit PSP71-007 7546 8166 8149 7981 8635 8545 6400 6400 0 0 0 11000 No Limitation 3968 No Limitation 6480
191 Ribeiro Alves Feedlot 17393 Road 216, Porterville 216 Use Permit PSP76-047 1992 1992 1992 1992 0 0 0 0 700 0 0 0 4060
192 0 5147 Avenue 228, Visalia 218 Use Permit PSP81-104 254 254 254 254 254 254 0 0 0 992 975 0 200 288 333 648
193 JR Dairy 13202a Road 104, Tipton 219 Use Permit PSP96-043 6042 6025 6013 6013 6038 5846 5879 5631 5706 0 5717 5714 11/10/2021 2027 IAS PSP (AA) 21-067 Approved 11/1/2021 No Limitation 3910 7180 7180
194 Joshua & James Jongsma Dairy 18591 Avenue 192, Strathmore 220 Use Permit PSP90-060 3490 3500 3505 3500 3470 3442 3335 2100 2100 5705 1955 1955 IAS 1920 3048 3617 6337
195 Mountain View Dairy 37455 Road 144, Visalia 221 Use Permit PSP95-025 2398 2398 2398 2398 2398 2398 3810 3810 3810 1945 3810 3810 12/14/2021 2021 LDC 1480 1917 2116 3681
196 Julian Sanchez & Sons Dairy 17945 Road 80, Tulare 222 Grandfathered MDL73-212 680 526 526 400 400 400 0 0 0 3810 0 0 Need Admin Use Permit 240 ++ 505 890
197 Terra Linda Dairy 4525 Avenue 232, Tulare 223 Grandfathered MDL73-238 2895 2100 1803 2997 2210 2150 2160 2160 0 0 0 2100

198 Santos Jer-Z Dairy 25199 Road 164, Visalia 224 Use Permit PSP 22-071 (A 646 269 277 324 375 375 901 874 0 825 778 780 10/28/2020 2026 LDC PSP 22-071 (AA) Approved 11/29/2022 380 380 770 848
199 Mid Valley Ranch 5311 Avenue 272, Visalia 226 Use Permit PSP95-008 5457 5480 5497 5494 5485 5475 6205 6600 6600 0 6850 6850 IAS 2896 3817 4949 8220
200 Sepeda Brothers 17562 Road 128, Tulare 227 Use Permit PSP74-002 2114 2181 2070 2440 2343 2208 0 1620 775 1520 1655 1361 No Limitation 1689 2000 4153
201 Joe Simoes Family Dairy 13441 Road 136, Tipton 231 Grandfathered MDL73-225 2412 2322 3482 3163 3808 3714 2996 3278 0 0 0 0 Need Admin Use Permit 375 1719 805 2425
202 J&E Dairy 3231 N Oakmore, Tulare 232 Use Permit PSP68-036 1665 1555 1312 948 1790 1790 0 0 0 0 0 0 Need Admin Use Permit 400 1190 400 1847
203 Mario Simoes Jr Dairy 7405 Avenue 216, Tulare 233 Grandfathered MDL73-131 & 2052 2249 2251 1984 3110 3115 3045 3045 0 0 0 0 11/28/2023 2029 PSP 22-058 (AA) Approved 8/31/2022 473 1714 3325 3325

204 Mario Simoes Family Dairy 13185a Avenue 136, Tipton 234 Use Permit PSP92-048 5090 5044 2766 2673 2782 2782 2782 5868 6022 0 0 0 11/28/2023 2029 1266 3335 2391 6844
205 Simoes Sandlin Family Farms 10254 Avenue 184, Tulare 235 Use Permit PSP92-070 2151 1855 2031 2030 3596 3536 3405 835 2015 5975 0 5953 11/28/2023 2029 1290 1696 2430 2350
206 Legacy Holsteins 13510 Road 72, Tipton 236 Use Permit PSP93-011 1390 1356 1180 1125 1125 1125 0 2764 0 2037 2732 1394 11/9/2020 2026 LDC 1280 1412 2240 1907
207 Sousa Dairy 7709 Avenue 376, Dinuba 237 Grandfathered MDL73-251 2625 2618 2538 2542 2669 2669 0 2396 2369 0 2299 0 Need Admin Use Permit 220 2525 477 3075
208 Legacy Ranches #1 Dairy (1136 Head) & Heifer Ranch (900 Hea 11941 Road 80, Tipton 238 Grandfathered MDL73-235 713 733 755 746 746 746 1442 1405 1427 2299 1372 1300 11/9/2020 2026 LDC PSP (AA) 21-106 Approved 4/13/2022 606 794 2036 605
209 AC Enterprises 15499 Road 72, Tipton 239 Grandfathered MDL73-146 & 1141 1141 1255 1196 1196 1196 1104 1229 0 1111 1116 2003 12/23/2021 2027 C (formerly 4-Cree PSP (AA) 21-090 Approved 1/9/2022 2200 560 3435 900
210 Legacy Dairy 20385 Road 36, Tulare 241 Grandfathered MDL73-228 0 0 0 0 0 0 325 420 1460
211 Ed Souza and Son Dairy 15390 Avenue 244, Tulare 242 Grandfathered MDL73-232 538 543 553 550 550 550 650 636 635 0 612 617 10/28/2020 2026 LDC Need Admin Use Permit 135 230 290 581
212 Nunes and Sons Inc #2 3451 N. Blackstone, Tulare 243 Use Permit PSP87-031 1324 1411 1350 1164 1374 2589 1965 0 1868 650 0 0 12/22/2021 N/A IAS MIM 21-009 Approved 8/12/2021
213 0 30712 Road 170, Visalia 244 Grandfathered MDL73-034 540 540 540 540 540 540 0 0 0 0 0 0 Need Admin Use Permit 223 334 510 685
214 Double J Dairy 6656 Avenue 328, Visalia 245 Use Permit PSP98-032 11104 10331 10330 9445 9463 9981 9969 9703 9639 0 11610 11571 11/23/2022 2028 IAS 4500 8130 9284 12670
215 Coronado Dairy Farms 5850 Avenue 160, Tipton 246 Use Permit PSP90-080 9500 9516 9508 9530 9530 9530 10100 11522 7156 11610 7114 7081 11/16/2022 2028 SAS 3000 5175 5267 12100
216 Tiemersma Dairy 29981 Road 60, Visalia 247 Grandfathered MDL73-240 1203 1203 1131 1145 1276 1276 1340 1376 1432 7132 1431 0 LDC 314 1553 640 1890
217 Mellema West Dairy 9232 Avenue 320, Visalia 248 Grandfathered MDL73-241 695 720 720 720 649 649 649 633 649 1502 2634 2111 10/19/2020 2026 LDC PSP 21-072 (AA) Approved 5-15-2023 156 516 333 830

** The Water Board defines a mature cow as a dairy cow that has produced milk at any time during its' life.
++ Indicates the facility is not permitted as a dairy or no record.
XX - Indicates a facility is in the permitting process with the agency.



2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Last 
Inspection 

Date
Next 

Inspection
Dairy 

Consultant New Permit Needed?

Total Head Reported to County
County

Permitted 
Milking 
Cows

Water
Board
Mature 

Cow 
Limit**

Air
District

Head Limit

County
Permitted

HeadDairyName
County 
Dairy IDFacility Address

Entitlement
Status

County 
Project No.

218 Joaquin Toledo 3800 Avenue 176, Corcoran 249 Grandfathered MDL73-242 2757 2757 2757 2757 2757 2757 0 1035 955 2637 0 0 MIM 22-006 Approved 4/21/2022
219 Aguiar Dairy 16960 Avenue 152, Porterville 250 Grandfathered MDL73-243 1070 1200 1200 1210 1210 1220 0 0 0 0 1600 0 Need Admin Use Permit 244 ++ 458 ++
220 Four J Jerseys #2 7480 Avenue 160, Tipton 251 Use Permit PSP89-041 1700 1680 1550 1660 1688 1688 2378 2380 2364 0 2347 0 IAS 960 1190 1813 2470

221 Tulare High School Farm 501 W Bardsley, Tulare 252 Grandfathered MDL73-249 123 123 122 134 134 134 141 146 150 113 LDC Need Admin Use Permit 70 92 151 ++

222 Teunissen Calf Ranch 18933 Road 32, Tulare 254 0 0 0 0 11/23/2020 2026 IAS
223 El Monte Dairy 10410 Avenue 160, Tipton 255 Use Permit PSP01-081 4954 4952 4950 4970 4980 5045 6472 6500 6500 0 6460 6460 2100 2346 4259 7548
224 Van Beek Brothers Dairy 14808 Road 152, Tipton 256 Use Permit PSP83-007 2990 2985 3980 4640 4640 4635 4090 4340 4340 6505 4375 4375 1334 2588 1915 5010
225 Del Arco Dairy (RTS) 15506 Road 80, Tipton 257 Grandfathered MDL73-024 1779 1871 1824 1880 1762 1858 1995 0 0 4598 0 0 Need Admin Use Permit 500 1137 1090 2031
226 Blue Moon Farms 13213 Road 80, Tipton 258 Use Permit PSP87-058 2845 2859 2704 2704 2485 3742 3401 3384 3421 0 3460 3445 11/17/2021 2027 IAS MIM 21-047 1000 1777 1616 3550
227 Red Rose Dairy 8950 Avenue 360, Visalia 259 Use Permit PSP89-134 1354 1354 1342 1347 1362 1436 1601 1265 1320 2950 1248 1210 IAS 960 1380 1733 2055

228 Double D Dairy 15338 Ivanhoe Dr, Visalia 260 Grandfathered MDL73-252 355 353 354 358 369 376 467 450 437 1225 423 425 11/15/2022 2028 SAS Need Admin Use Permit 224 403 497 1805
229 Rob Van Grouw Dairy 32843 Road 76, Visalia 261 Use Permit PSP89-101 3509 3493 3495 3799 3818 4009 4039 4030 3994 0 3803 4015 3/11/2021 2027 IAS PSP (AA) 21-026 Approved 8/12/2021 2415 2415 4755 4840
230 Pacific Sun Dairy 9086 Avenue 144, Tipton 262 Use Permit PSP87-108 2637 2560 2562 2563 2595 2673 2403 2435 2436 4005 2435 2422 12/8/2023 2029 IAS 1500 1610 2700 3331
231 Legen Dairy South (formerly Kroes South Dairy) 8370 Avenue 144, Pixley 263 Use Permit PSP95-032 2333 2610 2600 2598 2630 3350 3200 3150 0 2437 0 0 11/8/2022 2028 LDC 1880 2151 2736 3500
232 White River Heifer Ranch 4040 Road 240, Ducor 264 Use Permit PSP80-027 800 1085 1100 1600 1600 1600 5010 5532 4985 0 4925 4905 11/17/2022 2028 SAS 880 ++ 1500 9562
233 Vander Eyk Complex 9993 Road 80, Pixley 265 Use Permit PSP94-080 9860 9810 9030 10400 15100 15100 11000 15475 0 0 11444 11408 11/16/2022 2028 SAS 10800 10925 15158 20508
234 0 18384 Avenue 304, Visalia 268 Grandfathered MDL73-208 664 672 672 672 672 672 0 0 0 0 0 0 Need Admin Use Permit 198 ++ 473 652

235 Rui & Jennifer Brasil Dairy (Bar 99 Inc) 8061 Avenue 360, Visalia 269 Use Permit PSP94-035 1232 1207 1207 1151 1151 1151 0 0 0 0 1540 0 814 1035 1538 2860
236 VP Farms Dairy 12360 Avenue 176, Tulare 270A Use Permit PSP94-061 2634 2641 2612 2662 2659 2681 3482 3203 3219 0 3224 3229 11/30/2023 2029 1580 1817 4278 3325
237 P&M Dairy 9535 Avenue 160, Tipton 270B Use Permit PSP94-061 2419 2497 2651 2674 2382 2404 2489 2526 0 2565 2550 2541 1580 1369 4278 3570
238 John Jongsma Dairy 15434 Avenue 192, Tulare 272 Use Permit PSP91-082 2230 2372 2348 1972 1820 1815 1810 1830 1831 0 1820 1828 IAS 1110 2535 2069 2655
239 Skyline Dairy 15992 Avenue 192, Tulare 273a Use Permit PSP96-020 6860 6920 3779 3786 7065 3255 3603 3490 0 3205 3550 3551 11/29/2022 2028 IAS MIM 20-043 3500 3335 6584 4503
240 Vander Tuig Dairy 20127 Road 164, Tulare 273b Use Permit PSP90-016 3245 3295 11/21/2022 2028 IAS MIM 20-043 2530 4074
241 D&V Dairy 15625 Avenue 144, Tipton 275 Use Permit PSP97-080 5324 4820 4694 4968 4980 4980 5274 5230 5220 0 5154 5117 IAS 3400 3910 4177 6550
242 South Corner Dairy 8150 Avenue 360, Visalia 276 Use Permit PSP96-086 4258 4243 4222 4225 4174 2564 2726 3919 4023 5190 4056 4019 10/22/2020 2026 IAS 1600 2432 3643 4513

243 K A Dairy 12565 Avenue 152, Tipton 277 Use Permit PSP89-099 5158 4975 4975 4964 4987 4983 4662 4995 4965 4020 5124 5072 11/23/2021 2027 IAS PSP (AA) 21-095 Approved 1/31/2022 No Limitation 3278 6255 7579

244 0 29401 Road 68, Visalia 278 Grandfathered MDL73-055 982 982 1828 860 860 860 0 0 0 0 0 0 Need Admin Use Permit 324 1127 789 1810
245 Rijlaarsdam Dairy (formerly Golden West Dairy) 12031 Avenue 352, Visalia 279 Use Permit PSP85-015 2398 2390 2385 2386 2403 2428 2407 2422 2395 0 2429 2451 11/16/2021 2027 IAS PSP (AA) 21-096 Approved 3/8/2022 No Limitation 1334 3084 3200
246 Westhill Dairy 3986 Avenue 248, Tulare 280 Grandfathered MDL73-255 1050 1055 1064 1042 1031 1035 0 0 0 2405 0 0 IAS Need Admin Use Permit 300 1208 350 1340
247 M4 Farms 9225 Avenue 152, Tipton 281 Use Permit PSP 22-072 (A 1854 1854 1686 1200 1565 1345 3208 0 0 0 2921 2799 11/10/2020 2026 LDC PSP 22-072 (AA) Approved 11/29/2022 1679 1679 2218 2218

248 Vida Boa Dairy #2 15011 Avenue 240, Tulare 282 Use Permit PSP68-035 829 811 830 847 679 823 760 760 0 2954 0 0 No Limitation 408 600 1665
249 Little H Dairy 15804 Avenue 248, Visalia 283 Use Permit PSP74-004 1436 1231 1271 1274 1298 1314 1470 1700 1686 0 1660 1633 11/17/2022 2028 SAS No Limitation 1144 900 1891
250 North Moon Dairy 7325 Avenue 144, Tipton 284 Use Permit PSP80-067 950 954 965 966 982 855 908 808 792 1668 798 802 11/30/2023 2029 IAS 480 1093 907 1070
251 Williams Family Dairy #2 (formerly Angiola Dairy) 5515 Avenue 120, Corcoran 285 Use Permit PSP89-038 2330 2068 1985 1160 1412 1412 1794 1792 1730 795 2250 2301 IAS 960 1311 1733 2900
252 Cartmill Farms 5182 Avenue 248, Tulare 286 Use Permit PSP88-127 792 822 500 503 675 675 0 1400 400 0 0 0 12/12/2023 2029 IAS 1200 ++ 2000 2340
253 Richard Westra Dairy 4070 Avenue 256, Tulare 287 Use Permit PSP94-019 2820 2415 2416 2424 2448 2440 3425 3007 2985 0 3658 3663 12/12/2023 2029 IAS MIM 16-040 Approved 2/10/2017 2300 3163 4924 5910
254 Countryside Dairy 20991 Road 36, Tulare 288 Grandfathered MDL73-163 1903 1755 1852 1850 1874 1874 1862 2201 0 3320 0 0 IAS Need Admin Use Permit 230 1121 495 3700
255 Rio Blanco Dairy 5041 Avenue 192, Tulare 289 Use Permit PSP97-053 3375 3375 2840 3010 3005 3005 3851 3900 3900 0 4000 4000 1600 2999 3067 4830
256 Mellema Calf Ranch 32210 Road 92, Visalia 290 Grandfathered MDL73-215 2878 2875 2884 2880 2902 2894 2962 2950 6000 3925 1905 5946 10/19/2020 2026 LDC PSP 21-071 (AA) Approved 5-11-2023 290 253 615 1810
257 Mellema Calf Ranch 291A 799 5828 0 0
258  Yettem Dairy (formerly Island Dairy Farms) 37943 Road 144, Visalia 291 Use Permit PSP82-012 2555 2535 3495 3500 3518 3231 3074 3050 2707 0 0 0 Need Admin Use Permit 750 1633 1417 4320
259 Cross Creek Dairy 10167 Avenue 352, Visalia 292 Use Permit PSP92-012 1262 1230 1242 1268 1266 1455 1435 1451 1437 3244 1442 1436 10/22/2020 2026 IAS 720 895 1337 1450
260 Tri Bak Dairy LLC 9045 Avenue 368, Dinuba 293 Use Permit PSP89-138 2092 2092 2092 2092 2092 2092 2844 2844 2844 1445 2844 2844 12/2/2021 2027 LDC 1560 2013 2813 2600
261 Lawrence Family Farms (Creekside Dairy) 14760 Avenue 208, Tulare 294 Use Permit PSP86-064 2674 2681 2693 2748 2686 2723 2450 2130 2135 2844 3909 3975 11/8/2022 2028 LDC 2000 1438 3600 4240
262 Top O' the Morn Farms 17324 Road 136, Tulare 295 Use Permit PSP96-014 4310 4259 4268 4280 4299 4310 4557 4478 4470 0 4475 4388 11/29/2022 2028 IAS 1586 2300 2185 4625

263 Tony Cox Dairy#2 - Joe Pacheco Dairy 27596 Road 68, Visalia 296 Use Permit PSP96-032 795 780 780 780 780 780 0 0 0 4470 0 0 350 776 455 1497
264 Fernridge East (Tony Mendonca & Sons #1) 11679 Avenue 200, Tulare 297 Use Permit PSP72-013(m 2478 2463 2437 2437 1589 1378 2460 2460 2442 0 2399 2400 2/3/2021 2027 LDC No Limitation 1714 700 2475
265 Moonlight Dairy 5061 Avenue 280, Visalia 298 Use Permit PSP93-089 5474 5407 5270 5666 5250 5780 5410 5835 5825 2407 0 6843 LDC PPA 14-008 Merged PSP 93-089 & PSP 87-103 3000 3278 4851 6195
266 North Star Dairy 12608 Road 144, Tipton 299 Use Permit PSP94-026 6373 6210 6225 6225 6210 6206 6575 6550 6550 0 7100 7100 IAS 3200 4438 5867 7660
267 Scheenstra Dairy 16800 Road 96, Tipton 300 Use Permit PSP96-098 4532 4464 4455 4455 4430 4410 4445 4500 1469 4500 4500 4500 3000 6264 4830 5462
268 JZB Heifer Ranch 20798 Road 28, Tulare 301 Grandfathered MDL73-152 985 1115 1115 1246 1246 1246 1472 1471 0 1439 1382 1505 11/23/2020 2026 LDC PSP 23-026 Approved 5/22/2023 370 1380 830 1650
269 Pires Dairy 13464 Avenue 152, Tipton 303 Use Permit PSP97-007 3067 3067 3066 3076 3076 3076 3771 3746 3718 0 3647 6078 2/25/2021 2027 LDC 1600 1548 2867 3873
270 West Tulare Ag Holdings, LLC (CLOSED) 6305 Avenue 176, Tulare 304 Use Permit PSP89-120 26713 3680 1107 1107 1107 1107 3568 1475 3571 0 0 0 11/28/2023 2029 MIM 22-060 Converted from poultry back to d 1500 2484 2852 29775
271 Hynes Dairy 4497 N Colpien #D, Tulare 305 Use Permit PSP94-013 3561 3519 3572 3639 3639 3639 3521 3555 0 3605 3631 3665 12/12/2023 2029 IAS 1674 2179 4280 4020
272 DG Farms 15419 Avenue 96, Pixley 307 Use Permit PSP96-103 4488 4467 4470 4463 4481 4475 5085 5060 4730 0 4765 4765 IAS PSP (AA) 22-048 Approved 8/31/2022 No Limitation 2990 6858 7603
273 C&A Holsteins (CLOSED) 7957 Avenue 84, Pixley 308 Use Permit PSP97-069 8844 8510 8509 8504 8537 8525 8979 10209 0 4750 0 0 IAS MIM 17-026 Approved 6/23/2017 4000 5716 9600 11348
274 0 4125 Avenue 216, Tulare 309 Grandfathered MDL73-237 890 890 890 890 890 890 0 0 0 0 0 0 Need Admin Use Permit 294 926 648 991
275 Nicholas Serafin 15999 Ave 168, Tulare 310 Grandfathered MDL73-218 0 0 0 400 170 114 0 0 6755 0 0 0 Need Admin Use Permit 96 ++ 192 ++
276 Cornerstone Dairy 8769 Avenue 128, Tipton 313 Use Permit PSP94-124 6900 6795 6807 6797 6814 6685 6788 6801 0 0 6974 6986 1/26/2021 2027 IAS PSP (AA) 21-027 Approved 8/12/2021 No Limitation 4638 8780 8927
277 Tri Palm Dairy 2429 Idaho Avenue, Hanford 315 Grandfathered MDL73-207 1284 1283 1280 1285 1291 1295 1306 0 18093 0 0 0 11/22/2021 2027 IAS PSP (AA) 21-094 Approved 1/25/2022 No Limitation 949 1984 2380
278 Channel Islands Dairy Farms 13406 Road 24, Corcoran 319 Use Permit PSP97-095 12461 12450 12504 12469 12469 12469 0 25294 0 18000 16377 16245 11/16/2022 2028 SAS 7400 7935 12660 20300
279 Bosman Dairy 4805 Avenue 144, Tipton 321 Use Permit PSP98-080 19969 19925 19931 19920 19952 19880 19378 5971 0 0 0 0 IAS 0 0 0 0

280 Will de Groot Dairy 15417 Avenue 104, Pixley 322 Use Permit PSP98-071 4347 4347 4347 4432 4457 4452 4360 4096 4015 0 4070 3916 11/29/2022 2028 IAS PSP (AA) 22-046 Approved 7/25/2022 No Limitation 3163 5953 6302
281 Dykstra Dairy 6801 Avenue 176, Tulare 323 Use Permit PSP94-014 5851 5835 5823 5805 5829 6076 5910 5932 5904 4060 5935 5939 11/10/2021 2027 IAS PSP (AA) 21-066 Approved 10/28/2021 No Limitation 4485 9086 10301
282 Elkhorn Dairy LLC 10400 Avenue 368, Visalia 324 Use Permit PSP94-092 7821 7821 7821 7821 7821 7821 9906 9906 9906 9906 9906 9906 12/2/2021 2027 LDC 3120 4306 5878 8931
283 Holstein Farm 4017 Avenue 176, Tulare 325 Use Permit PSP97-078 5275 5275 5745 5225 6771 6573 6620 5260 5250 9906 5262 12795 3200 3048 4377 6610
284 K&M Visser 9279 Avenue 96, Pixley 326 Use Permit PSP97-014 8189 8145 8152 8159 8183 9292 9800 9938 9375 5255 9591 9362 11/10/2021 2027 IAS PSP (AA) 21-082 Approved 11/4/2021 No Limitation 5681 13531 15050
285 Legacy Ranches #2 8660 Avenue 96, Pixley 327 Use Permit PSP94-070 3580 7095 7331 7391 7391 7391 7872 7827 7836 9580 7715 7078 11/9/2020 2026 LDC 3660 3134 6434 6765
286 Riverview Dairy 9599 Avenue 88, Pixley 328 Use Permit PSP97-015 6263 6238 6297 6413 6725 6725 6147 6300 6180 7782 6160 5714 11/16/2022 2028 SAS 2500 3968 4635 6680
287 Robert Vander Eyk & Sons Dairy 9441 Avenue 104, Pixley 329 Use Permit PSP97-096 4860 5035 5035 5157 5910 5910 5517 5495 0 0 5495 5495 11/16/2022 2028 SAS 2700 3680 4750 5600
288 Pete VanderPoel Dairy 19493 Road 140, Tulare 330 Use Permit PSP95-055 2652 2696 2638 2642 2581 2586 2452 2513 0 0 2469 0 1280 1686 1479 3958

289 4K Dairy Family Partnership 7976 Avenue 84, Pixley 335 Use Permit PSP98-041 4505 4493 4493 4493 4090 5271 5559 6135 5947 0 5835 5813 11/16/2022 2028 SAS 3000 4562 3749 6459

** The Water Board defines a mature cow as a dairy cow that has produced milk at any time during its' life.
++ Indicates the facility is not permitted as a dairy or no record.
XX - Indicates a facility is in the permitting process with the agency.
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290 Horizon Jerseys 8798 AVE 160, Tipton 336 Use Permit PSP97-060 9947 10381 10092 10314 11382 11582 11510 11510 6940 5875 0 9800 ME 4000 6613 7416 10430
291 Fern Oaks Farms 17001 Avenue 160, Porterville 337 Use Permit PSP95-091 7492 6672 6660 6666 6666 6666 6576 6551 550 9495 6831 6850 10/8/2020 2026 LDC 1500 4054 2610 7285
292 John Vander Poel Dairy 8001 Road 104, Pixley 339 Use Permit PSP00-077 9290 9270 9262 9254 9254 9254 0 9345 3395 0 9466 9428 IAS 5100 5290 8576 9381
293 Schott Dairy 13602 Road 96, Tipton 342 Use Permit PSP94-076 4352 4315 4315 4317 4330 4338 3385 3385 0 0 0 0 IAS PSP (AA) 22-017 1600 2133 2920 4487
294 Curti Family Farms 19493 Road 30, Tulare 344 Grandfathered MDL73-140 610 600 563 565 565 595 600 600 0 0 600 600 Need Admin Use Permit 116 606 265 700
295 Hilarides Dairy 24163 Road 188, Lindsay 346 Use Permit PSP99-044 14050 14040 14020 14022 14022 14022 14022 13951 0 0 13815 15743 10/7/2020 2026 LDC 9100 11100 7701 16200
296 South Creek Dairy 11450 Avenue 64, Earlimart 350 Use Permit PSP97-068 4269 4297 4326 4372 4293 4332 4329 4362 0 0 5299 4522 IAS 3200 2887 4285 7905
297 Western Pacific Dairy 14854 Avenue 120, Pixley 351 Use Permit PSP98-017 1990 2460 2620 2621 2646 2961 2698 2752 2460 4517 2449 2430 IAS 1450 1700 3207 3730
298 Dairyland Farms 15920 Road 152, Tipton 352 Use Permit PSP98-102 4345 5870 5885 5295 4550 4550 6760 6697 6678 2520 6535 6478 10/26/2020 2026 LDC 2975 3082 4047 5970
299 Cow Palace Dairy 5595 Avenue 96, Pixley 353 Use Permit PSP98-061 11625 11553 11573 11578 11597 11214 0 0 0 6671 8995 0 11/16/2022 2028 SAS 5832 7222 10240 11337
300 Borba & Sons Dairy 13010 Avenue 120, Pixley 354 Use Permit PSP93-104 1343 961 1265 1219 1078 1048 1095 0 0 9015 0 0 7/8/2021 2027 4-Creeks 1200 828 2108 1109
301 Twin River Ranch 5053 Avenue 88, Alpaugh 355 Use Permit PSP98-113 2053 2055 2075 2079 2095 2067 2069 2000 1995 0 2034 2033 1700 2060 2040 2465
302 Vanderham West Dairy 2900 Avenue 112, Tipton 356 Use Permit PSP00-076 7380 7425 7421 7404 7429 6492 6801 6783 7357 2042 9020 6743 PSP (AA) 22-041 Approved 7/26/2022 No Limitation ++ 13810 13810
303 Jake de Groot Dairy 17247 Avenue 232, Tulare 357 Use Permit PSP98-073 3508 3433 3429 4144 4168 4162 4484 4365 4650 6770 4645 4585 IAS 4000 XX 5100
304 Airoso Dairy - Pixley 11275 Road 96, Pixley 358 Use Permit PSP98-055 4052 4068 3350 3468 3391 3504 4417 4387 4232 4660 4400 4260 2550 2950 4283 5535
305 Decade Dairy 3313 Avenue 256, Tulare 359 Use Permit PSP99-121 2940 3888 3917 3908 3949 3949 0 5840 0 4239 7260 7190 IAS MIM 21-040 Approved 3/31/2022 4060 3072 9542 9692
306 Bar VP Feedlot 10199 Avenue 96, Pixley 362 Use Permit PSP04-118 2918 2901 2885 2877 2988 2988 0 6900 3307 0 3395 3470 IAS 3200 4087 5919 4310
307 Mineral King Dairy 33803 Road 108, Visalia 364 Use Permit PSP03-030 6461 6470 6475 6480 6480 6378 6414 6675 7843 0 6867 6835 11/15/2022 2028 SAS 3320 4485 6429 7704
308 Rijlaarsdam Dairy 35185 Road 52, Kingsburg 367 Use Permit PSP99-052 0 1605 1605 1605 1605 1605 0 0 1740 0 1680 1666 SAS 3160 ++ 6196 7237
309 Williams Family Farms 6801 Avenue 120, Pixley 369 Use Permit PSP03-044 5479 10766 10780 10790 10814 10820 9148 9234 10599 0 10896 10813 IAS 4800 XX 9501 11671
310 0 13897 Road 120, Tulare 389 Use Permit PSP99-058 4981 4981 4981 4981 4981 4981 0 0 0 0 0 0
311 FM Jerseys 16301 Road 124, Tulare 396 UsePermit PSP05-060 0 0 0 0 0 0 0 0 27 3870 3852 3841 11/20/2020 2026 LDC 3200 3840 3200 3872

355,885.00 577,899.00   815,687.39 1,219,805.00    
Total: 310 - 11 Closures - 4 Conversions to Feedlots = 295 Dairies Dairy Totals: 928,492 909,612 897,920 904,550 914,208 922,995 821,441 869,680 660,815 601,573 767,461 813,441

LDC = Livingston Dairy Consulting

** The Water Board defines a mature cow as a dairy cow that has produced milk at any time during its' life.
++ Indicates the facility is not permitted as a dairy or no record.
XX - Indicates a facility is in the permitting process with the agency.



2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 New Permit Needed
1 Vida Boa Heifers 24176 Road 152, Tulare 6 Grandfathered MDL73-144 780 811 0 832 833 838 750 0 750 0 0 1325 214 ++ 454 ++
2 0 10424 Avenue 320, Visalia 8 Grandfathered MDL73-220 740 455 0 0 0 0 0 0 0 0 0 0 601 ++ 1320 3922
3 0 17383 Avenue 184, Strathmore 73 Grandfathered MDL73-068 13 0 0 0 0 0 0 0 0 0 0 0 80 ++ 180 ++
4 Zysling Heifer Ranch 7437 Avenue 376, Dinuba 85 Grandfathered MDL73-036 929 912 0 912 912 912 0 0 4641 0 0 0 120 ++ 270 ++

5 0 7379 Avenue 248, Tulare 201 Grandfathered

MDL73-167 
&
MDL73-169 453 0 0 0 0 0 0 0 0 0 0 0 480 ++ 1050 ++

6 Frings Ranch #2 7379 Avenue 248, Tulare 209 Grandfathered

MDL73-167 
&
MDL73-169 453 0 0 0 0 0 1321 0 0 10850 10835 9870 IAS 0 3600 11580

7
Manuel Leal & Son 
Heifer Ranch 6907 Avenue 228, Tulare 217 Grandfathered MDL73-178 220 500 720 1664 330 330 1400 0 700 992 975 963 62 ++ 132 ++

8 Mid Valley Ranch 15947 Avenue 188, Strathmore 229 Grandfathered MDL73-261 1535 1535 IAS
9 Mill Oak Farms 2677 Oakmore Avenue, Tulare 230 Grandfathered MDL73-148 587 0 0 665 251.5 660 2111 3278 775 598 598 430 125 ++ 265 1847

10 0 13408 Avenue 272, Visalia 253 Grandfathered MDL73-057 450 0 0 0 0 0 0 0 0 0 0 0 275 ++ 575 ++
11 Case Vander Eyk 3966 Road 240, Ducor 265c Use Permit PSP 94-080 1100 1500 4000 3700 3500 3500 0 0 0 0 0 0 ++ 4720 5400
12 MF Rosa Dairy 5312 Avenue 280, Visalia 306 Grandfathered MDL73-142 725 800 800 800 0 0 5085 10209 0 0 0 0 MIM 21-042 was approved 3/31/2022 ++ ++ Owner is closing and demolishing the facility and converting the land to a tree operation
13 Olivas Ranch 4505 4th Avenue, Hanford 314 Grandfathered MDL73-202 749 755 IAS
14 Rowley Ranch (Goats) 32592 Road 144, Visalia 340 Grandfathered MDL73-155 398 180 0 0 0 0 0 3385 550 0 380 380 98 ++ 202 ++

Feedlot ACR Totals: 6,848 5,158 5,520 8,573 5,827 6,240 10,667 16,872 7,416 12,440 15,072 15,258

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 New Permit Needed
15 Frings Ranch #1 - Calf R14998 Avenue 192, Tulare 373 Use Permit PSP92-030 3120 3120 3120 4458 11000 11000 10000 40699 0 10021 9870 9978 IAS 0 ++ 3120 ++
16 Guess Cattle Co Avenue 208, Tulare 374 Use Permit PSP 86-064 3600 3600 3600 9810 9671 9429 35044 0 0 0 0 0 2000 ++ 3600 ++

17 Calftech Corp 2 14799 Avenue 136, Tipton 375 Use Permit PSP 93-065 28800 28800 28800 39976 40751 27333 0 11000 0 0 30343 27017
Macedo 

Engineering 0 ++ 42353 41352
18 Gold Star Cattle Ranch #6010 Avenue 184, Tulare 376 Use Permit PSP 94-028 2700 2700 2700 2700 2700 2700 0 0 15008 15025 15033 15032 IAS 1300 ++ 2567 ++
19 Mendes Calf Ranch #1 13356 Avenue 168, Tipton 377 Use Permit PSP 90-035 11000 11000 0 0 , 11000 3200
20 Grimmius Cattle Compa   15585 Avenue 208, Strathmore 378 Use Permit PSP 94-020 27000 27000 27000 27000 58933 58933 0 58296 60338 93225 108329 108397 IAS PSP 21-122 (AA) Approved 5/19/2022 0 ++ 122503 ++
21 Mendes Calf Ranch #2 8385 Road 64, Pixley 383 Use Permit PSP 90-127 12000 12000 12000 16000 16000 16000 8500 16000 0 0 0 7400 0 ++ 12000 16000

77,220 77,220 77,220 99,944 139,055 125,395 64,544 136,995 75,346 118,271 163,575 178,824

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 New Permit Needed
22 (No Name) Feedlot - Coo4725 Avenue 108, Tulare 379 Use Permit PSP73-005 4800 4800 4800 1203 0 0 0 0 0 0 0 0 0 ++ 4800 ++
23 MSFD Feedlot 19257 Road 124, Tulare 380 Use Permit PSP 73-032 1000 1000 1000 1000 1000 1000 7040 2850 1900 0 0 1875 0 ++ 1000 ++ PSP 73-032 permitted 1,000 head and MIM 14-019 changed limit to 1,000 animal units
24 Traver Cattle Ranch 3210 Avenue 352, Kingsburg 382 Use Permit PSP 92-093 3000 3000 3000 3000 2254 2655 8500 4073 4904 0 3064.77 2567 0 ++ 2300 5000
25 Guess Cattle 24487 Road 140, Tulare 384 Grandfathered N/A 3100 3100 3100 1800 0 0 0 300 1921 0 0 1885 SAS 0 ++ 2000 ++
26 L&J Vanderham Heifer R2373 Avenue 112, Corcoran 385 Use Permit PSP 73-032 1300 1300 1300 807 807 807 0 13068 0 2635 4231.8 7130 IAS 0 ++ 1333 ++
27 Golden West Ranch 31231 Road 60, Visalia 386 Grandfathered N/A 3000 3000 3000 4334 0 0 0 5500 4250 0 0 4150 SAS 0 ++ 750 ++
28 0 14500 Avenue 216, Tulare 387 Grandfathered N/A 1600 1600 1600 1600 0 0 0 0 0 0 0 0 0 ++ 1600 ++
29 Vander Velde 5360 Avenue 304, Visalia 388 Grandfathered N/A 1500 1500 1500 247 0 0 0 0 0 0 0 0 0 ++ 1125 ++
30 Curter Ranch 21482 Curtis Drive, Woodlake 390 Grandfathered N/A 150 150 150 150 0 0 0 0 0 0 0 0 0 ++ 113 ++
31 Gist Heifer Ranch 2299 W Oakdale Avenue, Tulare391 Grandfathered N/A 1200 1200 1200 450 0 0 0 400 397 288.75 292.5 395 0 ++ 1200 ++
32 0 24163 Road 188, Lindsay 392 Use Permit PSP 83-042 4380 4380 4380 4380 4380 4380 0 0 0 0 0 0 2826 ++ 5338 7700
33 Cardosa/Machado Ranc 1757 Mooney Blvd. Tulare 393 Grandfathered N/A 0 0 0 89 0 0 0 0 0 0 0 0 ++ ++ Closed Feedlot
34 Parreira Farms Heifers 9995 Avenue 120, Pixley 395 Use Permit PSP 02-054 0 0 0 0 0 0 0 1260 0 0 0 760
35 Pacheco & Assoc Heifers26301 Road 52, Tulare 196B 3390 0 10/27/2020 2026 LDC
36 Hector Sevilla-Jara 20174 Road 140, Tulare PSP 21-007 is PRC 20-056 6/22/2021 2027
37 Hilarides Heifers 10/28/2020 2026 LDC
38 Prime Cattle LLC 14529 Avenue 216, Tulare 105 PSP 97-097 0 856.97 856.97 5232 2/11/2021 2027 LDC
39 Koetsier Family Trust Fe  7116 Avenue 232, Tulare 397 Grandfathered MDL73-166 340 27 0 0 0 SAS PSP 21-077 Approved 11/2/2021 108 359 359 ++
40 3R Friend Family Feedlo 11571 Avenue 120, Pixley 399 Grandfathered N/A 3/3/2022 N/A SAS PSP (AA) 21-101 Approved 12/20/2021 ++ ++ Facility Closed
42 Casa Blanca Heifer Ranch 402 897.04 0
41 V2 Cattle (Frank V. Scho    13902 Road 96, Tipton 401 2672.5 0 SAS PSP (AA) 22-017 Approved 6/23/2022 3554 3554

Unreported 
Feedlot 
Totals: 25,030 25,030 25,030 19,060 8,441 8,842 15,540 27,791 13,399 3,781 15,406 23,234

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
109,098 107,408 107,770 127,577 153,323 140,477 90,751 181,658 96,161 134,492 194,053 217,316

Total: 41 - 3 Closures - 38 Feedlots

LDC = Livingston Dairy Consulting
CAS = Cardoso Ag Services
IAS = Innovative Ag Services
SAS = Sentry Ag Services
4-Creeks
FRAS = F&R Ag Services
ME = Macedo Engineering
P&P = Provost & Pritchard
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** The Water Board defines a mature cow as a dairy cow that has produced milk at any time during its' life.
++ Indicates the facility is not permitted as a feedlot or no record.
XX - Indicates a facility is in the permitting process with the agency.
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‘More manure means more energy’: Iowa dairies with biogas digesters are growing their herds, which
concerns water quality advocates

Review shows 23% boost in animal units

ST AT E CENT ER — T he 8,000 Holsteins that make the feedstock for the $42 million Marshall Ridge Renewable Energy Center are barely

visible — just a �ash of black-and-white hide behind the screens of a con�nement building in central Iowa.

But the nearly 200,000 gallons of manure the dairy cows produce each day feed three anaerobic digesters that capture methane — a

potent greenhouse gas — from the manure and turn the gas into renewable fuel that can be sold for big-time pro�ts.

“More cows and more manure means more energy,” said Karl Crave, vice president for operations at Dynamic Renewables, a Wisconsin

company that owns and operates the Marshall Ridge center.

T he Biden Administration has lauded on-farm digesters for reducing methane emissions from livestock, spending $200 million on

projects across the country in 2021 alone. Large digester facilities can earn tens of thousands of dollars per day by pumping renewable

natural gas to states like California with low-carbon fuel standards.

But critics say the climate bene�t of methane capture from livestock is overshadowed by the potential harm caused by adding more

animals — and their manure — in a state already plagued by water quality problems from farm runo�.

“If a farmer’s got 1,000 dairy cattle and he wants to put in a digester to generate natural gas to power his farm in some way, what do I

care?” said Chris Jones, president of the Driftless Water Defenders and author of “Swine Republic: Struggles with the T ruth about

Agriculture and Water Quality.”

“If he puts in that digester and expands his herd from 1,000 to 5,000 and then is using public money to do all that and then it’s dressed

up as some sort of climate change solution, I’m calling (an expletive) on that.”

By Erin Jordan, - correspondent
Nov. 3, 2024 5:30 am, Updated: Nov. 6, 2024 1:03 pm

Technician Blake Iske looks out over farmland adjacent to the Marshall Ridge Renewable Energy Center in State Center on Sept. 18. The facility’s three anaerobic

manure digesters extract methane from dairy cow manure. (Nick Rohlman/The Gazette)

11/8/24, 12:43 PM ‘More manure means more energy’: Iowa dairies with biogas digesters are growing their herds, which c | The Gazette

https://www.thegazette.com/agriculture/more-manure-means-more-energy-iowa-dairies-with-biogas-digesters-are-growing-their-herds-which-c/ 1/11

https://www.dynamic-renewables.com/
https://www.whitehouse.gov/briefing-room/statements-releases/2022/01/31/fact-sheet-biden-administration-tackles-super-polluting-methane-emissions/
https://www.whitehouse.gov/briefing-room/statements-releases/2022/01/31/fact-sheet-biden-administration-tackles-super-polluting-methane-emissions/
https://www.driftlesswaterdefenders.com/boardmembers
https://www.thegazette.com/environment-nature/with-swine-republic-book-university-of-iowas-chris-jones-continues-to-stir-the-pot/
https://imengine.public.prod.cdr.navigacloud.com/?uuid=d085eae6-8db2-5ea1-bf38-6f25ceffc1c9&type=preview&q=60&function=fit&maxsize=1200
https://imengine.public.prod.cdr.navigacloud.com/?uuid=d085eae6-8db2-5ea1-bf38-6f25ceffc1c9&type=preview&q=60&function=fit&maxsize=1200


T he Driftless group has �led two lawsuits against Winneshiek County leaders for approving a digester facility in an area the group

says has karst terrain. T his porous topography, common in northeast Iowa, allows surface pollutants to quickly �lter down to

groundwater and streams. T he Iowa Department of Natural Resources approved a permit for a digester at Full Bohr Farms Oct. 17.

Many digester sites boost herds

Iowa has permitted 15 new digester facilities since 2021, when the Legislature passed a law allowing animal feeding operations with

digesters to exceed the state’s limit of 8,500 animal units.

Seven of the 15 dairy farms added to their herds since they got digester permits, a review of DNR data shows. When you add up all 15

Iowa sites, animal units went from 84,861 before the sites got their digester permits to 104,424 after — a 23 percent increase.

What is an animal unit?

Because animals have di�erent weights, animal units help standardize counts among various types of livestock. In Iowa, an animal

unit equals 1,000 pounds of animal, or about the size of a beef cow. But a dairy cow is bigger, so each dairy cow is worth 1.4 animal

units. A full-size hog is worth 0.4 an animal unit. For an animal unit conversion chart, go to the Iowa Department of Natural

Resources website.

T he largest increase was at Hoogland Dairy, in Sioux County, which more than doubled its maximum animal units from 3,000 to 7,860

after a digester expansion. Iowa now has three dairies with more than 10,000 maximum animal units. All the state’s new digesters are at

dairy farms.

T here’s concern more manure may mean bigger spills — like one that happened Feb. 7, 2022, at Winding Meadows Dairy in Lyon

County in northwest Iowa.

On-farm digester expansion in Iowa
Iowa has permitted 15 new digester facilities since 2021, when the Legislature passed a law allowing animal feeding
operations with digesters to exceed the state’s limit of 8,500 animal units.
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A Flourish chart

More than 376,000 gallons of lique�ed manure leaked from a digester into Lizard Creek, a tributary of the Big Sioux River. T he spill

happened before the state had granted a construction certi�cation, so the operator should not have been pumping manure into the

tanks. T he Iowa Department of Natural Resources �ned T erry Van Maanen, who owned the dairy whose cattle supplied the manure for

the digester, $10,000.
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“T he manure release from the digester ultimately resulted in the degradation of water quality and causing an elevated pollutant level,”

the DNR wrote.
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Technician Blake Iske takes a sample from a digester at the Marshall Ridge Renewable Energy Center in State Center on Sept. 18. The facility’s three anaerobic manure

digesters extract methane from dairy cow manure. (Nick Rohlman/The Gazette)

Colorado-based Gevo, which operates the digester at Winding Meadows and digesters at two other large northwest Iowa dairies, said

the company made changes after the incident. “Working closely with the DNR, we translated DNR approved process improvement

measures across our operation,” spokeswoman Heather Manuel said in an email.

Van Maanen was cited twice after the February 2022 spill. In April 2022, the DNR found manure leaking from a tile line and in January

2023, 500 gallons of manure “foam” was released from the digester, but did not enter a waterway, according to DNR records reviewed

for this story. Van Maanen said last month he has sold the dairy.

Winding Meadows did not immediately expand after the digester was built, but new owner Joel Bleeker got a permit in May to boost the

herd 45 percent after a new calf barn is built.

T here have been other violations at dairies with digesters:

Maassen & Sons Dairy, in Sioux County, was cited in June 2023 for starting to build a digester without a permit. T he DNR cited the

dairy in November 2023 for building piping to transport manure without having a permit. Regulators again dinged Maassen &

Sons in April for failure to submit quarterly reports. Maassen & Sons increased its herd by 23 percent in the last couple of years.

Roorda Dairy, in O’Brien County, was cited in November 2021 for starting to build a sand separation system for a digester without

a permit. Roorda’s herd size has not changed.

Black Soil Dairy, in Sioux County, caused a �sh kill in March 2023 when manure discharged from the dairy to Deep Creek, the DNR

reported. Black Soil hasn’t increased its herd since getting a digester permit.

Marshall Ridge project

Marshall Ridge, which started operations near State Center in February 2023, takes manure from Kevin and Holly Blood’s dairy cattle,

adds water and pumps the mix into one of three 1.3-million-gallon digesters.

Digester sta� keep the manure at 100 degrees, providing a perfect environment for natural bacteria to break down the manure, Acting

Facility Manager Michael Raymer said. T he tanks are insulated against Iowa’s cold winters.

T he process releases gas, including methane, that is collected from the top of the digesters and �ltered to remove water vapor, carbon

dioxide and hydrogen to create renewable natural gas. Black Hills Energy injects the compressed gas into the Northern Natural Gas

pipeline that runs underground near State Center.
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Technician Blake Iske prepares to take a sample at the Marshall Ridge Renewable Energy Center in State Center on Sept. 18. The facility’s three anaerobic manure

digesters extract methane from dairy cow manure. (Nick Rohlman/The Gazette)

Digesters and a dairy barn are seen at the Marshall Ridge Renewable Energy Center in State Center on Sept. 18. The facility’s three anaerobic manure digesters extract

methane from dairy cow manure. (Nick Rohlman/The Gazette)
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Manure is passed over a screen �lter at the Marshall Ridge Renewable Energy Center in State Center on Sept. 18. The facility’s three anaerobic manure digesters

extract methane from dairy cow manure. (Nick Rohlman/The Gazette)

From left: Josh Viers, MJ Kelley, and Chad Baldwin monitor displays at the Marshall Ridge Renewable Energy Center in State Center on Sept. 18. The facility’s three

anaerobic manure digesters extract methane from dairy cow manure. (Nick Rohlman/The Gazette)
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Government incentives for digesters

T here are thousands of on-farm digesters in Europe, but U.S. development has been slow until state and federal incentives.

T he Rural Energy for America Program provides loans of up to 75 percent and grants for up to 25 percent for renewable energy

systems, such as digesters. T he In�ation Reduction Act o�ers tax credits that would defray the initial startup costs.

A digester pilot project in Iowa and Missouri got $80 million from the USDA’s Partnerships for Climate-Smart Commodities in 2022.

Most of the money is used to incentivize farmers in southeast Iowa and northern Missouri to plant prairie and cover crops that will be

harvested and fed into digesters to produce renewable natural gas, explained Will Higgins, development manager with Roeslein

Alternative Energy.

“We are focused on restoring over 40,000 acres of prairie and incentivizing over 40,000 acres of cover crops,” he said.

T he digester facility near Stockton will process the biomass with cattle manure from Sievers Family Farm. Iowa State University will

monitor, measure, record and verify goals for the project.

Technician Blake Iske descends a set of stairs after taking a sample measurement at the Marshall Ridge Renewable Energy Center in State Center on Sept. 18. The

facility’s three anaerobic manure digesters extract methane from dairy cow manure. (Nick Rohlman/The Gazette)
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Dairy barns and a gas pipeline at the Marshall Ridge Renewable Energy Center in State Center on Sept. 18. The facility’s three anaerobic manure digesters extract

methane from dairy cow manure. The Marshall Ridge project produces 250 and 325 MMBTU of renewable natural gas per day. (Nick Rohlman/The Gazette)

MJ Kelley looks over screen �lters at the Marshall Ridge Renewable Energy Center in State Center on Sept. 18. The facility’s three anaerobic manure digesters extract

methane from dairy cow manure. (Nick Rohlman/The Gazette)
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Blake Iske takes a sample at the Marshall Ridge Renewable Energy Center in State Center on Sept. 18. The facility’s three anaerobic manure digesters extract methane

from dairy cow manure. (Nick Rohlman/The Gazette)

Cutting ag emissions

Iowa ranks No. 2, behind T exas, for greenhouse gas emissions from agriculture.

“Manure causes about 10 percent of U.S. methane emissions,” said Mike Helbing, sta� attorney for Penn State University’s Center for

Energy Law and Policy. “If these methane emissions are captured, it's a great bene�t for the environment.”

California is driving the development of anaerobic digesters across the farm belt. California requires fuel producers there to stay below

certain carbon intensity thresholds or buy credits from low-carbon fuel producers in California or other states. If a digester facility in

Iowa can supply Renewable Natural Gas to a pipeline that goes to California, the digester facility can sell its credits to California

companies.

“If you're producing RNG, even in the state of Iowa, you're creating a renewable fuel that is generally going to come in lower (in carbon

intensity) than State of California standard,” Helbing said.

T he credits can bring the value of RNG as high at $100 per metric million British T hermal Units (MMBT U), but Helbing says $27 to $30

per MMBT U is a more likely value at this time.

T he Marshall Ridge project produces 250 and 325 MMBT U of renewable natural gas per day. Gevo plans to produce 440,000 MMBT U of

renewable natural gas a year at the northwest Iowa digesters, according to its website.

Some economists question whether anaerobic digestion from cow manure is worth the cost.

“Digester revenue has been substantially higher than the value to society of prevented methane emissions,” Aaron Smith, professor of

Agricultural and Resource Economics at the University of California, Berkeley, wrote in an April 2023 analysis of the value of methane

from cow manure. “T his means that society is overpaying for these methane reductions. T he cost is paid by producers of gasoline and

diesel, who buy LCFS (low-carbon fuel standard) credits and pass the cost along to consumers in the form of higher fuel prices.”

Smith suggests dairy farmers pay the cost of reducing methane emissions.
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T he potential biogas from digesters at swine and dairy operations in the United States, according to a 2018 EPA report, is less than 1

percent of the total natural gas used in the United States in 2019, according to a report from the U.S. Energy Administration.
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Comment
Chair and Members of the California Air Resources Board,

As an early adopter of a fuel cell electric vehicle, it is
imperative to fix California's Low-Carbon Fuel Standard (LCFS). The
LCFS has been one of the strongest carbon markets in the world,
driving significant private investment in achieving the carbon
intensity (CI) reductions in transportation fuels and leading the
way for more than a half dozen other states who are developing
similar programs.

The strength of this market signal was working and lowered hydrogen
prices to the $10-$12/kg range. Station developers were building
stations without public grant funding. However, post-pandemic the
LCFS market has ceased to support fuel cell electric vehicles and
hydrogen station development.

We must immediately fix the LCFS to drive investment to hydrogen
refueling stations which are necessary to achieve California's 2045
carbon neutrality goal. The expansion of infrastructure credits for
zero-emission vehicle charging and hydrogen refueling are
critically important to achieve California's zero emission vehicle
regulations and executive orders.

I urge you to support the adoption of the proposed changes to the
LCFS TODAY!

Respectfully,
Ningning Guo
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Don't do this, it'll make no difference to anything except our
costs. California inflation all by itself. Like always it'll affect
low income people you claim to care about. Use common sense.
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If you have any questions or comments please contact Clerk of the Board at (916) 322-5594.
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Comment

Chair and Members of the California Air Resources Board,

As an early adopter of a fuel cell electric vehicle, it is
imperative to fix California's Low-Carbon Fuel Standard (LCFS). The
LCFS has been one of the strongest carbon markets in the world,
driving significant private investment in achieving the carbon
intensity (CI) reductions in transportation fuels and leading the
way for more than a half dozen other states who are developing
similar programs.

The strength of this market signal was working and lowered hydrogen
prices to the $10-$12/kg range. Station developers were building
stations without public grant funding. However, post-pandemic the
LCFS market has ceased to support fuel cell electric vehicles and
hydrogen station development.

We must immediately fix the LCFS to drive investment to hydrogen
refueling stations which are necessary to achieve California's 2045
carbon neutrality goal. The expansion of infrastructure credits for
zero-emission vehicle charging and hydrogen refueling are
critically important to achieve California's zero emission vehicle
regulations and executive orders.

I urge you to support the adoption of the proposed changes to the
LCFS TODAY!

Respectfully,
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First Name Ravi

Last Name Sekhon

Email Address rsekhon@centerlinelogistics.com

Affiliation Centerline Logistics

Subject Public Hearing to consider proposed Low Carbon Fuel Standard Amendments
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Comment
My name is Ravi Sekhon, and I am the Director of Engineering and
Sustainability at Centerline Logistics. Thank you for the
opportunity to provide these brief comments remotely. Centerline
Logistics is a leading marine transportation company operating
along the U.S. West, East, and Gulf Coasts, as well as in Alaska,
Hawaii, and Puerto Rico. We specialize in transporting and storing
petroleum products, providing ship-assist and escort services, and
conducting general cargo and rescue towing.

We are passionate about our work and committed to the opportunities
for decarbonizing marine transportation. We believe methanol can
serve as an effective marine fuel. In fact, we recently introduced
an innovative solution called Clean Harbor Alternative Mobile Power
(CHAMP). This platform will use methanol-fueled generators to
supply clean power and thereby reduce emissions from vessels such
as containerships, cruise ships and tankers by up to 93% while they
are idling at port. Offering LCFS credits for initiatives like
CHAMP would significantly accelerate the adoption of methanol in
the marine industry. Additionally, we believe our existing
bunkering operations, which involve delivering marine fuels to
other vessels, can support methanol with minimal infrastructure
adjustments compared to other alternatives.

We urge the Board to act swiftly to enable opt-in credits for
alternative fuels like methanol within the marine sector. We
support a resolution that initiates and expedites these necessary
amendments.
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Attachment www.arb.ca.gov/lists/com-attach/8164-lcfs2024-UWMANldkWD8DKFRl.pdf

Original File Name 2024-11-8 - CLL Statement in support of LCFS.pdf

Date and Time Comment Was
Submitted

2024-11-08 13:18:16
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Board Comments Home

11/19/24, 4:25 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8164&virt_num=70 3/3

https://www.arb.ca.gov/lists/com-attach/8164-lcfs2024-UWMANldkWD8DKFRl.pdf
mailto:cotb@arb.ca.gov
https://www.arb.ca.gov/lispub/comm/iframe_bclist.php


 

206.628.0051 

910 SW SPOKANE ST. 

SEATTLE, WA 98134 

CENTERLINELOGISTICS.COM 

 

November 8th, 2024 

California Air Resources Board 
1001 I Street, 
Sacramento, CA 95814 
 

Re: 24-6-2: Public Hearing to consider proposed Low Carbon Fuel Standard 
Amendments 

 
Good Day, 
 
My name is Ravi Sekhon, and I am the Director of Engineering and Sustainability at Centerline 
Logistics. Thank you for the opportunity to provide these brief comments remotely. 
Centerline Logistics is a leading marine transportation company operating along the U.S. West, 
East, and Gulf Coasts, as well as in Alaska, Hawaii, and Puerto Rico. We specialize in 
transporting and storing petroleum products, providing ship-assist and escort services, and 
conducting general cargo and rescue towing. 
 
We are passionate about our work and committed to the opportunities for decarbonizing 
marine transportation. We believe methanol can serve as an effective marine fuel. In fact, we 
recently introduced an innovative solution called Clean Harbor Alternative Mobile Power 
(CHAMP). This platform will use methanol-fueled generators to supply clean power and thereby 
reduce emissions from vessels such as containerships, cruise ships and tankers by up to 93% 
while they are idling at port. Offering LCFS credits for initiatives like CHAMP would significantly 
accelerate the adoption of methanol in the marine industry. Additionally, we believe our 
existing bunkering operations, which involve delivering marine fuels to other vessels, can 
support methanol with minimal infrastructure adjustments compared to other alternatives. 
 
We urge the Board to act swiftly to enable opt-in credits for alternative fuels like methanol 
within the marine sector. We support a resolution that initiates and expedites these necessary 
amendments. 
 
Thank you, 
 
 
 
Ravi Sekhon 
Director of Engineering & Sustainability 
Centerline Logistics 
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Comment 71 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name Marc

Last Name B

Email Address lo_down_home@yahoo.com

Affiliation

Subject We CAN do multiple things at once - without crushing the Californian family.
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Comment
Greeting Board,

I had been watching public comments for LCBA over two hours and I
noticed a few things.  First, I haven't seen a commenter that will
be concerned about life without dairy or the economic impact on the
California resident for these programs.  We know if passed it will
raise gas prices at least 0.47 / per gallon.  Not acceptable.  On
this day November 8, 2024, I did hear some inland commenters have a
concern with pollution.  Now, pollution is one that has minimal
debate from either side, we want less.  I happened to be on leave
from work today, but nobody seems to represent my concerns or my
community.  Really, wouldn't you wonder why so many working people
didn't get to go to public comments much or most of the commenters
are MAKING MONEY from LCFS.  Person after person is making money
from what was called an "important climate issue" today.  That
should concern you.  This state is not prepared for an all electric
cars.  But, could be worked on together with input from regular
people whether or not they believe in climate change or not and
want less pollution and clean air.  Companies like Ford scrapped
their percentage electric car production, they will make less. 
That should be a concern, but didn't hear that today.  We just had
a Presidential Election where inflation and cost of living was the
number one issue.  Was Climate Change number 2?  No, Immigration
was number 2.  The President Elect gained in almost EVERY county in
America, saying we need to make America more affordable.  

So I am hoping you figure out a way forward WITHOUT financially
burdening the California Resident with higher gas prices and
removing their/our freedoms.  It is not acceptable to raise the
costs of California refineries while we try to find ways to have an
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agreement.  

Okay, lets take a look at this:  

Significant Statewide Adverse Economic Impact Directly Affecting
Business, Including Ability to Compete (Gov. Code, §§ 11346.3,
subd. (a), 11346.5, subd. (a)(7), 11346.5, subd. (a)(8)):

"The Executive Officer has made an initial determination that the
proposed regulatory action would not have a significant statewide
adverse economic impact directly affecting businesses,
including the ability of California businesses to compete with
businesses in other states, or on representative private
persons..."

Well, this just isn't true, mathematics and economics would reveal
that if the price of gasoline goes up - everything goes up.  Right
off the bat if transportation costs rise there is an economic
impact.  

Let's move on to this: 

Your listed objectives and benefits.  

Your stated objective. 

· Increasing the stringency of the program to more aggressively
decarbonize fuels and thereby reduce our dependence on fossil
fuels;

We don't need stringency to accomplish reducing dependence on
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fossil fuels.  For example, I would be open to having an electric
car.  In fact, I sought out a hybrid truck.  The cost for those
cars is very expensive, there are not enough charging locations. 
Most importantly, the owner needs to plug that car in for a charge.
 What is the source of the electricity?  Mainly fossil fuels and it
will be for a long time.  

· Strengthening the program's equity provisions to promote
investment in disadvantaged, low-income and rural communities;

What is this equity crap?  I did hear inland folks with a pollution
concern, and I get that.  The other side of the LEGITIMATE coin is
making regular people that want to go to work, raise their kids,
maybe have some fun here and there not be able to do so.  Do you
want to turn more Californians into disadvantaged low-income people
that are just trying to get by?  Let's say I can financially handle
it.  Can the low-income people handle it?  

· Supporting electric and hydrogen truck refueling;

Sure, like I mentioned, multiple things can be done at once to
foster a working together atmosphere.  But, if you are burying
people because they have gas powered cars and do NOT have the money
to buy another more expensive car quicker than they can afford to
do, that will have adverse effects.  

· Incentivizing more production of clean fuels needed in the
future, such as low-carbon hydrogen;
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I noticed you don't speak about nuclear power?  Why not, I live
near a recently shut down nuclear power plant.   What a mess up
that was shutting it down.  To do SOME of the things you want done
would require...that is right doing more than one thing at
once...explore nuclear power and the mini versions of it. 
Additionally, why do WE have to pay for this, if it is a great idea
all around, then the private sector would jump on it with less
bureaucracy, fraud, waste, abuse with "programs" or "contracts". 
But, certainly, explore low-carbon hydrogen.  

· Supporting methane emissions reductions and deploying biomethane
for best uses across transportation; and
· Strengthening guardrails on crop-based fuels to prevent
deforestation or other potential adverse impacts.

Board Members and folks, these two need to be explored much further
scientifically.   For example, if one was to even believe in
methane emissions then farmers would be exploring in different
types of feed and I could learn EVERYTHING about it.  Fact is I
can't, because it is a giant unknown.  One study stated that
methane is 80 times more more potent at warming than carbon
dioxide.  Well, then why worry about carbon dioxide then?  There is
no direct scientific link with methane, but are seeking people
change their diets to processed plant food?  Again taking away our
freedoms.   

How come wildfires are not included in the carbons studies?  

Sadly, the longer this comment section went on, the more I/we heard
this comments section the more I/we heard this large LCBA
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Industrial Complex.  Look, I've said myself and many others want
good air.  But what really needs to be done is working together on
many of these matters without burdening the working Californian and
bringing in another wave of massive inflation.  

Attachment

Original File Name

Date and Time Comment Was
Submitted

2024-11-08 13:46:47

If you have any questions or comments please contact Clerk of the Board at (916) 322-5594.

Board Comments Home
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Comment 72 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name Mike

Last Name McCarthy

Email Address mikem@radicalresearch.llc

Affiliation R-NOW

Subject Oppose the LCFS regulation
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Comment
I'd like to thank CARB staff and the Board for their work on this.

There is a fundamental tension in the LCFS that echoes the debate
around AB 52 (global warming act) and AB 617 (community air
protection program).  The stakeholders that are endorsing this well
spoken individuals paid to work in this area, who are likely to
directly profit from this 'green' transition.  This is a huge
program and it has large ramifications for business, consumers, and
many other residents of California.

Unfortunately, this LCFS is not supported by the communities that
are disproportionately impacted by existing facilities where these
fuels will be produced or used. We don't stand to make any money
from this, other than maybe some air monitoring to quantify how
disproportionately impacted communities are affected.  We just get
the negative externalities - refineries, water quality impacts, and
increased truck traffic that goes up 60% during a time when
population growth is projected to be flat.     

I urge the Board to get the buy-in of communities that live next to
these facilities in addition to those of the business stakeholders.
 It is not enough to just please the business community.  EJAC and
EJ communities should not be sidelined when developing policies of
this magnitude, but that is what this proposal has done.  Some of
the business stakeholders need to be made sad, it can't just be on
the backs of our most vulnerable and marginalized communities.  

Thank you for your attention to this matter.  
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Attachment

Original File Name

Date and Time Comment Was
Submitted

2024-11-08 13:36:06

If you have any questions or comments please contact Clerk of the Board at (916) 322-5594.

Board Comments Home

11/19/24, 4:26 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8166&virt_num=72 3/3

mailto:cotb@arb.ca.gov
https://www.arb.ca.gov/lispub/comm/iframe_bclist.php


Comment Log Display
Here is the comment you selected to display.

Comment 73 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name Eulalia

Last Name Halloran

Email Address eulaliahalloran@earthlink.net

Affiliation

Subject lcsf2024

Comment
As an owner of a hydrogen car, I urge the board to promote and
support increased green hydrogen refueling stations for commercial
and private use.  I would like to use my car to travel outside the
Los Angeles basin in order to visit family, vacation and travel
throughout California and hopefully nationwide.  Thank you. 
Eulalia Halloran

Attachment
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Original File Name

Date and Time Comment Was
Submitted

2024-11-08 13:46:22

If you have any questions or comments please contact Clerk of the Board at (916) 322-5594.
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Comment 74 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name Kyle

Last Name Heiskala

Email Address kyleh@environmentalhealth.org

Affiliation Environmental Health Coalition

Subject Vote NO! Fix the LCFS
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Comment
On behalf of Environmental Health Coalition, our organization
stands in solidarity with other frontline environmental justice
communities across the state of California who are living with the
negative impacts from the LCFS program. The climate crisis demands
bolder action from CARB. We cannot continue to gift public funds to
polluting industries. Do not pass the proposal. It sets in place
for too long, harmful and dangerous fuels that are climate dead
ends. 
Credits need to be adjusted to maximize benefits for electric
vehicles and not biofuels or hydrogen produced by fossil fuels. The
proposed amendments will not help electrification of heavy-duty
freight enough and will perpetuate air and water pollution from
dairies. The LCFS must be fixed to cut harmful methane crediting,
place a cap on renewable diesel credits, include aviation fuels in
the program and support clean shipping. I urge a no vote. Make the
amendments needed to protect EJ communities before locking in a
broken program.

Attachment

Original File Name

Date and Time Comment Was
Submitted

2024-11-08 13:46:17

If you have any questions or comments please contact Clerk of the Board at (916) 322-5594.
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Bechtold, Bradley@ARB

From: ARB Clerk of the Board
Sent: Friday, November 8, 2024 2:06 PM
To: Bechtold, Bradley@ARB
Cc: Estabrook, Katie@ARB
Subject: FW: corrected Public Response

Please see below corrected comment to be added to the docket 

John Moore 
Board Clerk 
Executive Office - BARCU 
916.445.0884 

From: Thomas Cretney <tcretney@yahoo.com>  
Sent: Thursday, November 7, 2024 4:13 PM 
To: ARB Clerk of the Board <cotb@arb.ca.gov> 
Subject: Re: corrected Public Response 

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you recognize the 
sender and know the content is safe.  

Correction:  
24‐6‐2: Public Hearing to Consider Proposed Low Carbon Fuel Standard Amendments  

November 7-8, 2024, Board Meeting Agenda 

Time we spoke of destruction caused by the industrialists, whom seem to screw up everything they get their hands on. Let’s make good healthy 
food, good for us, the environment, birds, insects and all living creatures. 

Do we want cheap, environmentally destructive, water polluting, cheap  food. Or do we want clean water, clean air, diversity, more trees and 
common sense intelligence; then, get industrial agribusiness out of agriculture and return the farm to the farmer. Otherwise we just pour more 
dollars into fake solutions based on wrong decisions.  

Promote clean water by composting that returns 70% or more carbon to the soil than the digester.  Stop this nonsense solution modeling 
developed by industrial agribusiness. Wrong decisions along time ago.  

The digester burning carbon to the atmosphere, using the energy from manure that was intended to make healthy soils to grow clean nutrient 
rich foods that didn’t require all the chemicals and poisons of today’s industrialist.  

Farmers work the land, are connected to nature and make common sense solutions to promote the interaction of humans with nature for 
energy to support life. That energy needs to be returned to the soil as carbon resulting from growth of aerobic organisms that consume and 
capture the energy and nutrients to grow new life that we consume. Should we add more chemicals or the alternative composting, to apply the 
common sense of a real farmer who loves and cares for his land. 

Agriculture is the solution to climate change, not the problem. A farm  could and should be operated entirely by solar and wind, in addition to 
generating energy for others. We have many alternative good solutions of agriculture for a family farm.  

Just imagine solar on wheels planting, harvesting, and maintaining the soil while sitting at the coffee table! Makes me want to be a farmer 
again. 

I have memory of our grandfather speaking to others at our century farm, I was about 3 or 4 yrs then, but his face and expression are locked in 
my memory. He spoke of the industrialist coming for our land, his conviction and vision he shows me still today.  
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Tom Cretney 
201 Pflaum Rd 
Monona wi 53716 
tcretney@yahoo.com 

 
 
 

On Nov 7, 2024, at 5:59 PM, Thomas Cretney <tcretney@yahoo.com> wrote: 

  
 
November 7-8, 2024, Board Meeting Agenda 
 
24-6-1: Public Hearing for Proposed Amendments to On-Road Motorcycle Emission Standards and Test Procedures and 
Adoption of New On-Board Diagnostics and Zero-Emission Motorcycle Requirements 
 
Time we spoke of destruction caused by the industrialists, whom seem to screw up everything they get their hands on. Let’s 
make good healthy food, good for us, the environment, birds, insects and all living creatures. 
 
Do we want cheap, environmentally destructive, water polluting, cheap  food. Or do we want clean water, clean air, diversity, 
more trees and common sense intelligence; then, get industrial agribusiness out of agriculture and return the farm to the 
farmer. Otherwise we just pour more dollars into fake solutions based on wrong decisions.  
 
Promote clean water by composting that returns 70% or more carbon to the soil than the digester.  Stop this nonsense 
solution modeling developed by industrial agribusiness. Wrong decisions along time ago.  
 
The digester burning carbon to the atmosphere, using the energy from manure that was intended to make healthy soils to 
grow clean nutrient rich foods that didn’t require all the chemicals and poisons of today’s industrialist.  
 
Farmers work the land, are connected to nature and make common sense solutions to promote the interaction of humans 
with nature for energy to support life. That energy needs to be returned to the soil as carbon resulting from growth of aerobic 
organisms that consume and capture the energy and nutrients to grow new life that we consume. Should we add more 
chemicals or the alternative composting, to apply the common sense of a real farmer who loves and cares for his land. 
 
Agriculture is the solution to climate change, not the problem. A farm  could and should be operated entirely by solar and 
wind, in addition to generating energy for others. We have many alternative good solutions of agriculture for a family farm.  
 
Just imagine solar on wheels planting, harvesting, and maintaining the soil while sitting at the coffee table! Makes me want 
to be a farmer again. 
 
I have memory of our grandfather speaking to others at our century farm, I was about 3 or 4 yrs then, but his face and 
expression are locked in my memory. He spoke of the industrialist coming for our land, his conviction and vision he shows 
me still today.  
 
 
Tom Cretney 
201 Pflaum Rd 
Monona wi 53716 
tcretney@yahoo.com 

t. 
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Comment 76 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name Jose

Last Name Chavez

Email Address chavezluc@me.com

Affiliation Fuel Cell Vehicle Driver

Subject Adopt Proposed Changes to the LCFS TODAY!
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Comment
Chair and Members of the California Air Resources Board,

As an early adopter of a fuel cell electric vehicle, I urge you to
address California's Low-Carbon Fuel Standard (LCFS). This program
has been a global leader in reducing carbon emissions in
transportation fuels, inspiring over six other states to adopt
similar approaches.

Previously, the LCFS helped lower hydrogen prices to $10-$12/kg,
and stations were being built without public funding. However,
since the pandemic, the LCFS market no longer supports fuel cell
vehicles and hydrogen station development.

We need to fix the LCFS now to attract investment in hydrogen
refueling stations, essential for reaching California's 2045 carbon
neutrality target. Expanding credits for zero-emission vehicle
charging and hydrogen refueling is crucial to meeting California's
clean vehicle goals.

Please support the adoption of the proposed LCFS changes today!

Respectfully,

Jose Chavez

Attachment
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Original File Name

Date and Time Comment Was
Submitted

2024-11-08 14:10:08

If you have any questions or comments please contact Clerk of the Board at (916) 322-5594.
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Comment 77 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name Renee

Last Name Nghiem

Email Address nghiemr@gmail.com

Affiliation

Subject Proposed Changes to the LCFS, HRI Credits

11/19/24, 4:29 PM Comment Log Display

https://www.arb.ca.gov/lispub/comm/iframe_bccomdisp.php?listname=lcfs2024&comment_num=8172&virt_num=77 1/2



Comment
California has seen how the LCFS credits have helped spur the
development of hydrogen refueling stations over the years. Most
recently, it has seen how a poorly administered LCFS can stunt its
progress.

As an early adopter of fuel cell vehicles, I support the proposed
changes to the LCFS so that California can continue to fulfill its
ZEV mandates while embracing all pathways toward that ambitious
goal. In particular, the HRI credits must be bolstered so that
station developers feel supported enough to inject private funding
into developing the infrastructure.

Attachment

Original File Name

Date and Time Comment Was
Submitted

2024-11-08 13:58:36

If you have any questions or comments please contact Clerk of the Board at (916) 322-5594.
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Comment 78 for Proposed Low Carbon Fuel Standard Amendments
(lcfs2024) - 45 Day.

First Name Stefan

Last Name Unnasch

Email Address unnasch@lifecycleassociates.com

Affiliation Life Cycle Associates

Subject Support LCFS and Add Methanol

Comment
Please adopt the modifications to the LCFS and include methanol as
an opt-in fuel.

Attachment www.arb.ca.gov/lists/com-attach/8173-lcfs2024-B2sFYAdnBQkLIFUK.pdf

Original File Name LCA_-_LCFS 8Nov24.pdf
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If you have any questions or comments please contact Clerk of the Board at (916) 322-5594.
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The Honorable Liane M. Randolph, Chair 
California Air Resources Board 
1001 I Street 
Sacramento, CA 95814 

November 8, 2024 

Dear Chair Randolph and Board Members, 

Thank you for the opportunity to comment on the proposed LCFS regulation. CARB has 
maintained a leadership position in managing GHG emissions over the decades and the LCFS 
program. The program has achieved the following: 

• Reduces use of petroleum fuels

• Provides incentive for electric and hydrogen vehicle operation and infrastructure

• Launched a methane capture industry from sources that are not easily regulated

• Spawns innovation in dozens of new fuel technologies with applications in the hard to

decarbonize aviation sector

• Drives investment in renewable power, EV charging, hydrogen, and many other lower

emission industries

As such I urge the board the approve the proposed LCFS amendments as the program has 
proven successful and will continue to lead the world in GHG mitigation. 

My company Life Cycle Associates helps fuel producers navigate the LCFS and other programs. 
Over the past 15 years I have seen incredible interest in low emission fuel options including 
battery, energy, storage, renewable, electricity for biorefineries and numerous approaches to 
decarbonizing aviation fuels. Investments in these technologies would not have occurred absent 
the LCFS. CARB has developed a unique mechanism as a world leader to promote innovation in 
fuel production and zero emission transportation. The LCFS regulation has led to improved 
environmental performance including reduced tailpipe emissions from cars and trucks, the use 
of renewable energy both fuel production and vehicle operation, control of emissions from dairy 
operations, and many other parts of the economy. 

Over a quarter century ago I worked on methanol fueled cars and buses. CARB initiated many 
efforts to support and examine the use of methanol as a replacement for petroleum fuels. These 
efforts include a fuel specification for methanol1 and a year 2000 study,2 which I authored, that 
quantified the local criteria pollutant and air toxics impacts of many fuels including methanol 
and electric vehicle charging. As you recall, the threat of methanol ended up being the ideal 
lever to spur the innovation that resulted in reformulated gasoline.  

Here we are 20 years later and methanol provides an opportunity as a low-carbon fuel for 
marine and other applications. Many production options exist for low carbon methanol 
including e-fuels, where the energy is derived from renewable hydrogen and waste CO2 to 

1 https://ww2.arb.ca.gov/our-work/programs/alternative-fuels/alternative-fuels-methanol 
2 https://ww2.arb.ca.gov/sites/default/files/classic/research/apr/past/98-338_1.pdf 
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2 |

produce a synthesis gas consisting of carbon monoxide and hydrogen, which is then converted 
to methanol. Other sources of syngas include renewable natural gas and biomass residues. 
Just like aviation, marine transport is a hard to decarbonize sector. Marine voyages require 
thousands of tons of fuel, and yes, they should be supplemented with advanced wind 
technology. Nonetheless, thousands of tons of fuel will still be required to complete a marine 
voyage.  

Global marine emissions may not show up in the CARB inventory. However, the particulate 
emissions from near shore marine vessels are a significant part of the California inventory and 
contribute to adverse health impacts along the highway 710 corridor where communities are 
also affected by high levels of truck traffic. Allowing methanol to be considered as an opt-in fuel 
for marine applications will support the development of low carbon fuel technologies which will 
result in substantially reduced particulate emissions and air toxics. 

I urge the board direct CARB staff to include methanol as a fuel for marine applications.  

Thank you for your consideration. 

Stefan Unnasch 
Managing Director  
Life Cycle Associates 

Best Regards, 

Stefan Unnasch  
Managing Director  
Life Cycle Associates, LLC 
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Bechtold, Bradley@ARB

From: ARB Clerk of the Board
Sent: Friday, November 8, 2024 2:04 PM
To: Bechtold, Bradley@ARB
Cc: Estabrook, Katie@ARB
Subject: FW: Californians Demand Answers on Potential Gas Price Hikes
Attachments: CARB Petition Language 11.8.2024.pdf; CARB - ALL SIGNATURES.pdf

Please see attached comments to be posted to the docket. 
 

 

John Moore 
Board Clerk 
Executive Office - BARCU 
916.445.0884 

 
 
 
From: ARB Clerk of the Board  
Sent: Friday, November 8, 2024 1:47 PM 
To: Kersnar, Evan@ARB <Evan.Kersnar@arb.ca.gov>; Korn, Clio@ARB <Clio.Korn@arb.ca.gov>; Miranda, Hazel@ARB 
<Hazel.Miranda@arb.ca.gov>; Ramalingam, Jordan@ARB <Jordan.Ramalingam@arb.ca.gov>; Monroe, Gabriel@ARB 
<Gabriel.Monroe@arb.ca.gov> 
Cc: Estabrook, Katie@ARB <katie.estabrook@arb.ca.gov>; ARB Clerk of the Board <cotb@arb.ca.gov> 
Subject: FW: Californians Demand Answers on Potential Gas Price Hikes 
 
Please see attached comments directed to Chair Randolph and the Board regarding the LCFS 
rulemaking, as well as the below email. 
 

 

John Moore 
Board Clerk 
Executive Office - BARCU 
916.445.0884 

 
 
 
From: Senate Republican Caucus <Senate.RepublicanCaucus@sen.ca.gov>  
Sent: Friday, November 8, 2024 8:30 AM 
To: ARB Clerk of the Board <cotb@arb.ca.gov>; ARB Helpline <helpline@arb.ca.gov> 
Cc: Senator Jones <Senator.Jones@senate.ca.gov>; Senator Grove <Senator.Grove@senate.ca.gov>; Senator Niello 
<Senator.Niello@senate.ca.gov>; Senator Nguyen <Senator.Nguyen@senate.ca.gov>; Senator Dahle 
<Senator.Dahle@senate.ca.gov>; Senator Ochoa Bogh <Senator.OchoaBogh@senate.ca.gov>; Senator Alvarado‐Gil 
<Senator.Alvarado‐Gil@senate.ca.gov> 
Subject: Californians Demand Answers on Potential Gas Price Hikes 
 
CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you recognize the 
sender and know the content is safe.  

To Chairwoman Randolph and members of CARB, 



2

On behalf of members of the California State Senate Republican Caucus, I am writing to inform you that in just a few 
days 12,981 Californians have signed a petition urging the California Air Resources Board (CARB) to postpone the 
upcoming vote on proposed amendments to the Low‐Carbon Fuel Standard (LCFS) program. These Californians are 
concerned about the potential increase in fuel costs, with estimates indicating a rise of 65 to 85 cents per gallon. 

The attached petition reflects Californians' call for transparency in evaluating the financial impact of the proposed LCFS 
amendments on consumers. We urge CARB to provide clear, public information on the cost implications of these 
changes before moving forward with any policy amendments. 

Thank you for considering this substantial public response. 

Sincerely, 

California State Senate Republicans & Concerned Citizens 
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November 8, 2024 

California Air Resources Board 

4001 Iowa Ave 

Riverside, CA 92507 

Dear Chair Randolph and Members of CARB, 

As a concerned resident of California, I am writing to urge you to postpone the upcoming vote on the 
proposed amendments to the Low-Carbon Fuel Standard (LCFS) program until the full impact of these 
changes on consumer fuel prices is disclosed. The proposed amendments, which could raise gas prices 
by 65 to 85 cents per gallon, will have a significant financial impact on families across the state. 

California families are already facing record-high prices at the pump. We deserve transparency from our 
government, and we should know how much more we will be paying before any amendments are 
approved that further increase the financial burden on consumers.  

I respectfully ask that you postpone the vote on these amendments until CARB provides clear, public 
information on the cost and impact of the proposed changes. Californians deserve to be fully informed 
before any policy amendments that could further drive up the cost of living are enacted.  

Thank you for considering this request and for your commitment to transparency. 

Thank you.  

Sincerely, 

Senate Republican Caucus & Concerned Citizens 
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Last Name First Name

NUNEZ REGINA

NUNEZ GUADALUPE

NUNEZ IAN

NUNEZ MARY THERESE

JASO MARK

ROWLETTE HELENE

PITT MOIRA

SALDANA CAROLINE

MCCOLLISTER YOLANDA

ZEEK RITA

NELSON KATHY

NGUYE VALERIE

TRAPP DON

AIELLO YOLAND

BERNAL LEE

PERKINS DEBBIE

COOKE JASON

BERBIGLIA JO

ARNOLD RENEE

SIMKINS CAROLE

WEAVER BRUCE

GIMA ALEX

CANULLO LINDSEY

MANSFIELD TERESE

SELFRIDGE WILLIAM AND ALICE

MC EWEN SCOTT

OGLESBY EDGAR

MCCORMICK BRIAN

MALBURG MYRA

MALBURG CRAIG

NORTON JOSEPH

GONZALEZ JOSE

RODRIGUEZ PRINCESS

CARRION JUDY

COOPER BEN

DINH JAIMEE

STARK CAMILLA

HAAS KATHEY

DUTTON NICOLE

ANDREWS RYAN

RAMPONE MARY

STOICHESS THOMAS

JASO MLISS

OGAWA CHUCK

A LINDA

TOMBLIN JUDITH



BRIMER SANDRA

FERRARA JAMES

LEE ELVIS

WILSON MELISSA

SPEAK LARRY

PONS SCOTT

FEENEY ERIN

JASO JERRY

SVOBODA CLELIA

ESTEINOU FRANK

ABEYTA PETRA

MACKIE KAREN

RUBIO STEPHANIE

MISER LORI

BLACKWELL DEBORAH

WEGGESSER CAROL

PASSANISI VINCENT

WHITMORE NANCY

TAYLOR MARY L

LY NGA

MAPLES JEFF

CULP PAULINE

MUSLER DARCY

KOELKER KATHERYNE

TERRY DIXIE D

EGGLESTON JOYCE

MAUSS ED

KIPP DIANE

BURNS MICHAEL

GROSS MICHAEL

GROSS DIANE

CAULKINS MARIE

RODRIGUEZ SUSIE

KOWARSCH KREG

CREEDON STEPHEN

HENDRICKER JAMEE

THOMASON JIM

JASO RYAN

KING MARCIA

BARLOW MIMI

GORDY BARRY

NGO HOANG

TOPETE CARMEN

LYNNE JULIA

VU LAUREN

WOJCIECHOWSKI MICHEAL

LORENZO DAVID



ALVAREZ SALVADOR

HUYNH BRIAN

TOMSITS PATI

BECKER RAMEY

DRUM KELLI

MEDINA BOBBIE

SEVILLA PRINCESS

MOORE DOUG

RUEFF JAMES

LUHAR RAJESH

CHARHUT KEN

PARKINSON JANIS

DAHL ERIC

BIRAM JAMES

LIN VIC

LAUX AARON

SALDIVAR TONI

JOHNSON DARRELL

GONZALEZ KAREN

ARCHBOLD THOMAS

TRIPLETT TIA

ELLIS CHRISTA

BARNEY CHRISTIAN

SANDERS KORI

ELLIS PAUL

DONNELLY JAMES

COBLENTZ BRUCE

PLATA MICHAEL

STALLINGS ROBERT

ROBITAILLE RENEE

JOHNSON MICHELLE

HERNANDEZ RICHARD

RASH DONALD

PARISH HEATHER

HAMEL RONALD

BABISH ROBERT

BRIGHT CYNTHIA

HUGHES TRACEY

SCHAUER RICHARD

CASTLE LINDA

BROCK RICHARD

MORRIS GAY

LOPEZ KATHY

PELLMAN TRACY

STEINBACH LAURA

BURRIS DIANE

LUNDEEN CHERIE ELISE



PEDERSON TERRY

BIRNIE GREGORY

AMMONS KAREN

HOOLE TIM

STEVERSON DREW

JOE HARRY

KOERNER KATHERINE

LANCON DAVE

EATON NANCY

ESSLINGER LEE

GRIFFIN WAYNE

GOMEZ PRIMAVERA

GRIFFIN SUE

MCCONNEL MITCH

BRIMLOW RON

BURKE KELLY

TULEY SHANEEN

GANIER CHERYL

ROSS ROSEMARIE

WOODMAN JACK

ANDREWS JOANNE

STERN MARCUS

BURGER TOM

BREEDEN TRACEY

SMITH MIKE

MENDIVELES YOLANDA

KRAMER ROBERT

KELLEY JOHN

WEBSTER GEORGE

LONG JEFFREY

BANDEL SUSAN

BARTON RODNEY

NEAL STARLET

BALLEW CHARLOTTE

KEEGAN KEVIN

PRESTA ALLYSON

PETERS C

STARK JAN

LOCNIKAR JOANNE

VELOZ MICJAEL

MARTIN GREGG

ALLISON JOAN

MORRISON TIMOTHY

BARROSO AGUSTIN

HARPER CAROLINE

YASKO ANDREW

GURROLA AARON



LOPEZ AMELIA

LOPEZ PABLO

HALL CAMRON

BLATY BILL

BARTSCH CURT AND JAN

RYAN PAMELA

WEISHAMPEL KATHLEEN

RASMUSSEN ROD

MARIANO MONICA

BRIGGS ARMOND

REDWOOD PETER

JUSTUS STEVEN

BACHE KIRK

GONZALEZ LISA

BALTA ANTOINETTE

REPPUCCI ANTHONY

JAWORSKI KENNETH

SHODEN SANDRA

FREEMAN JOANN

LE THINH

MEZHINSKY MARIA

WESTRUP JOHN

FORRESTER MICHAEL

COYLE NORA

BARICUATRO MEENA

NGUYEN NGHIEP

NEUMANN JOSEPH

STEELE JANICE

DEACON BILL

JOHANSEN NEIL

RANDOLPH JANET

MENDOZA ANTOINETTE

HALIBAS DAVID

TRAN JOHNNY

NGUYEN TIN

SMITH KARLA

BARNES CYNTHIA

OUGHTON ELLEN

LINKE PAUL

SOLIS SALVADOR

SISOLA DOROTHY

DISHNO DUANE

LOWE WILLIAM

LOWE SHANNON

TROUTMAN BRUCE

NICHOLS DAN

MAY DORIS



ATWOOD DIANA

CURRY VALERIE

HIGGINS NICK

GRONDAHL MARCIA

FORSSTROM MARILYN

ORMSBY RUTH

LOY JOSHUA

NGUYEN HOANG

THOMAS KINGSTON

VALDEZ ELENA

JOHNSON ARLENE

HAMEL SHARON

MATHIS MIKE

ABBOTT KARYN

DRYER DAVID

HAVLICEI JEANNE

NGUYEN TOAN

GORBETT-FROST ELIZABETH

DALE STUART

SAID MADELEINE

PAGE CHARLYN

BECKET DEBBY

LILLYWHITE PATRICIA

BUTLER REBECCA

LAMBERT THOMAS

PATCHA RHONDA

LAMBERT APRIL

GOMEZ BERENICE

BARKER JEFFREY

BRENNAN JILL

LINK EMILY

CARLISLE JAMES

RICHARDS TORI

DESPER DAVID

YACOBUCCI DAVID

YACOBUCCI KRISTINE

GERHARD DAVE

PHAM DANNY

JOHNSON ERIK

DUNN LOUISE

WHEELER HELEN

BERGE DAVID

COGORNO JOHN

KERWIN WILLIAM

CALER DAVID

LUNA MARIA

DELEON DAVID



PERKINS DONNA

DELEON IDA

OBRIEN CURT

MIRANDA DANA

MACDONALD JACK

KLOOS DON

SHOFSTALL WILLIAM

KENNELLY DON

FERGUSON DONALD

DRAKE JAMES

MORRIS JAMES

PIERSON ARIANE

TEN EYCK AMANDA

NGUYEN JOHN

TEN EYCK GEORGE

NGUYEN BAI

ALIMONDA CHARLES

TRUONG HOA

RANKIN WILLIAM

STEINBERG BRANDON

GAUBATZ GLEN

CRITTENDEN ERICA

STEINBERG GARY

CARBONNIERE CRAIG

FORSYTHE BILL

HENKIN JUDITH

MASTROS SHANNON

LARDON JULIEN

BARTMAN JOSH

FRYMOYER SHERRY

NOLTENSMEIER JANE

PHILLIPS WAYNE

ALICESUN JANET

YASKO JOHN

ESPARZA-BARTON BEATRIZ

MCCARTHY JOHN

KAZEN MARY

ALLEN MARK

RUSSELL CHRISTINE

RAMIREZ JAROD

MCCORMICK EVAN

HANSLIK JACK

KILLIAN JAMES

HARDIN NATALYA

ADAMSON MICHAEL

KAUB BRIDGET

MCRAECROSBY ANGEL



KAY KENNETH

WIDING JESSICA

PETER HILARY

DIAL FRED

BUNDSCHUH BRUCE

MARTIN GARY

ROGERS MELANIE

JAIME LUIS

YOUNG JAMES

NGUYEN MARK TUAN

KRAWCZYK JAMES

WESLING ANDREW

FERRARA FRANK

LINKE JOHN

CHAN CHRIS

E DELLINGER LISA

RIZKALLA BAHER

SMITH PAUL

MANNING ANDREA

YEE MICHAEL

VELASCO ANTONIO

RODRIGUEZ JAMES

STRODE JOSLYN

POBIRS ANDREW

VAIRO SYLVIA

SUTTON RICH

HAYES DAVID

STRODE SCOTT

HAASE PATRICIA

ROSENBERG MARTIN

HOLLE TYLER

DINNEN EVELYN

HERNANDEZ MARIA

PALMER AIMEE

TURNER PAMELA

BEARD GREG

LOUIE MICHELLE

SCHOMBERG GERARD

BERTELS TODD

POBIRS ALLISON

SMITH LLOYD

GRANT DENICE

PAQUET THOMAS

OGAN JILL

TO TIMOTHY

AUSTIN KIMBERLEY

FUCHS MARTHA



OGAN ROBERT

KANE SMITH KATE

VU DUNG

WOOD RACHEL

GASPER BILL

GIRVIN DARRYLIN

BEER JEAN

OLMSTEAD SHEILA

SISOLA GREGORY

DOYLE MICHAEL

RUZGERIAN PATRICK

DOYLE JOYCE

CINCOTTA NICHOLAS

LABONGE DENIS

GALLAGHER LINDA

FITZGERALD STAN

SCITNO FRANCINE

INGRAM RICK

BAINTO JUDY

HARRIS CARRIE

COWAN RYAN

PRESTON JO DEE

FISHER ROXANNE

RABIN DEBRA

BAINTO AMADO

PADILLA MARGIE

MCNEILL MATT

JOHNSON DONALD

NGUYEN DAN

FROLEY CRAIG

FUJII JEANNE

SMITH TIMOTHY

MCCABE M

LINKE EVA

BUTKYS RIMAS

MARTIN JOHN

LAWRENCE GREGG

ROSS ALBERT

HOGARTH WAYNE

BREUER MARY

BIGGINS MICHAEL

LOVMARK CYNTHIA

DOHERTY TIMMY

LARSSON MICHELLE

NOWAK RICHARD

DUFFY FRANCIS

BLUDAU HOMER



WARD JAMES

PIPP JEREMY

BLUDAU JANET

COLAZAS GREG

PIPP LAUREN

LAWLER MICHAEL

STOCKINGER MICHAEL

CAVALLARO CLINTON

DORMAIER ROY

ROSE DAVID

MENDOZA ERWIN

MAGRATH PAT

SMITH MEL

UEDA MONA

SINGDALE TRICIA

RYONO WAYNE

VAN HILL CAROL

ROBERT DAIMICI

MCMAHON JILL

HICKS LACEY

PETERS ANDREW

GRIFFITTS SCOTT

OSMENA CHRYSLER PHILIP

WARNERT DANIEL

MIDDLETON JESSICA

MCCORRY SUSAN

ENDO JOYCE

SOLIS GLORIA

PINKSTON MARK

VANDER BROEK ERIC

FELTS JEANETTE

CODISPOTI DAVID

LEISENRING LAWRENCE

OBERREITER RICHARD

MCCARTNEY STEVEN

WOFFORD JEFF

PARTON CARY

PRIVETT DAVID

BAKER MICHELE

PEARSON ELIZABETH

TOWNSWICK JOHN

ORTEGA DARIO

FEAGANS JO

GAYLOR DEBRA

BLODGETT CATHERINE

BURNAM LISA

ATKINSON DENNIS



SCHOMBERG PATRICIA

BUCKINGHAM JEFF

YANKE KEITH

MAY TED

ALVARADO LINDA

SEBBO MICHAEL

MCREYNOLDS IRENE

GRONDAHL ROBERT CHRIS

ZEPEDA WENDY

FIORENZA MATTHEW

SEDLAK LORRAINE

TEDESCO MIKE

HEARD JASON

CHEEVER ELIZABETH

GABLE RONALD

WOODWARD ELIZABETH

BATES DONALD

ROHN TRISHA

JAMES DOUG

POPE JESSIE

BARTELS BRUCE

CHENEY KATHERINE

SARGENT MARK

EICHMANN MARTIN

MEDINA GEORGE

CANFIELD TERRI

CHAPMAN BRIAN

BARNES PERRY

PAULIN JENNIFER

HOECKER ROSS

RAMOS GABRIELA

REYNOLDS SUSAN

HENDERSON MICHAEL

PALLANTI FRED

CASLAVA SUE

DOBLER DANIEL

LASTUVKA ALICE

DELORENZO AINA

SUTTON NANCY

ROTZ JOSEPH

DOBLER MARSHA

MORGAN HOLMAN

BRIZZI NANCY

CANTWELL JAMES

FOX CHARLIE

CLEARY KAREN

DE CARDENAS ANTONIO



MONTGOMERY TROYA

JACKSON DEBBIE

JACKSON DUANE

TRAN MINH

SHELTON WENDY

JULIENNE MARY

AHEARN PATRICIA

HUBBARD LINDA

CAWLEY JUDY

BARTLEY ZOEE

NORBY RITA

HOHL KAREN

WILLIAMS MELISSA

BANNER RICHARD

STEELE CHARLES

JORDAN ROBERT

HARPER TODD

SAID RIYAD

HERNANDEZ MONICA

SPERLING MALCOLM

WHITECOTTON KIM

ZACKERDONSKI MIKE

COOK RONONDA

COOK RAYMOND

MAHLLER ELLEN

HACKER KELLY

WATHEN LESLIE

DAUKAS LINA

ROSENBERG JORDAN

SMITH RYAN

SAULS DEBORAH

PILGRIM JANET

KIM STEPHEN

TAYLOR ROBERT

MURTAGH DEBORAH

ARMSTRONG YVONNE

VAN NUYS LYNN

TODD LYF

NANN JOHN

MORAROS GREGORY

DEL ANGEL MONICA

BELAND BONNIE

VO TOM

POLANCO EDGAR

DAWSON JOHN

LAKE TIM

SHAVER CAROLINE



RASMUSSEN CARLA

LUDLOW DAN

MAY ROMAN

VALENCIA RAYMOND

LOEBIG KEITH M

HARDY CRAIG

DAYNE GEOFFREY

CHIQUE RICARDO

STEELE JAMES

PHAM ANDY

SMITH STEVEN

NICHOLSON JEFF

DALLA BETTA BRYAN

GALLAHER NANCY

BERGQUIST SHERYL

SELDEN LYNN

ROSAS GREG

RAY WENDY

SAVELKOUL CINDY

WILLIAMS MICHAEL

HODSON DOUGLAS

SHINER MARLENE

SCHWIEGER MICHAEL

FISHER DAVID

ETEM PAMELA

ANDERSON CAROL

HOLMES NATALIA

ALONZO SANDY

LOBEL COLLEEN

GRGANTO ERICA

PIPAS JAN

LOESTER KAREN

LIVERMORE DAN

POSVAR KIM

COLE MARCIA

STANDARD STEVEN

POLANCO CECILIA

MOLGORA BIANCA

WILLIS DEAN

KLOEPFER CAROL

MARINO JANICE

KLOEPFER JENN

LORENZO DAVID

PICKETT RONALD

WILSON BECKY

BRUBAKER JAMES

GOODMAN MARIAN



KUPFERMAN ELLIS

DOAN VAN-ANH

ADDIS CHRISTY

BLAIS MARTIN

CARTWRIGHT MARY

DUFFY SANCIA

BANDEL JOHN

STAROW CAROLYN

KOOPS CARLEIGH

MCCORMACK CAMILLE

HABDANK JEAN

HORNER GENE

BRUBAKER LISA

OGLESBY DENISE

ARCE MARIA

BOGERT ROSS

PARKS CHARLES

CORWIN MARGARET

MCCART KEITH

MANNING JOAN

RIDOUT SANDY

RIDOUT GERALD

BAIRD DONALD

WADLEY SUSAN

JENKINS CAROLYN

KENNEDY GARY

HARDY SURINA

HANCOCK ERIC

COLE JENNIFER

LOVENDUSKI MICHELE

WRIGHT ANGELITA

SINK RICHARD

VO TINA

LEWIS CATHERINE

BUCK PHILIP

YOST STANLEY

AKERS THERON

TELLEZ JOSE

SORTH ANTHONY

BANTOFT CHRIS

KAYE JODI

SMITH JAMES

GOFORTH KIMBERLY

MEISNER SHAWN

BUNDSCHUH BARBARA

NORTON RENEE

LITTLEPAGE MARK



KERR NANCY

MITCHELL DARRELL

GUSTAFSON DANIEL

FRONING JANET

SMITHSON SANDY

SILVA DAVID

CRISTICH CASEY

HYINK CYNTHIA

COSTA CLARENCE

WHITE MICHAEL

KASPERSON KATHLEEN

SZABO RAYMOND

VU LAN MAI

LAINE NORMA

SUNSHINE HEATHER

SIMMONS MARK

PARMAN RUSS

SIMMONS SHARON

BITZER CLAUDIA

DONOVAN CASEI

HAW JOHN

POWERS DEBRA

GREEN JILL

SAHLSTROM SHANNON

GABELE KEVIN

RUNYARD JOHN

COLSON BRET

HAMMOND AARON

MCCART SUZANNE

SZABO RAJMUND

ROSS JOAN

ROSS DAVE

SKELTON TODD

WRESCH KAREN

SCINTO DANIEL

BLATY KEVIN

DO VICTORIA

JARAMILLO LOREN

CHUNG MARY

MADDOX JULIA

WALTER SUSAN

KREISLE CAROL

SZABO DIANA

COLBERN HEATHER

RENDELL MARC

KAGY CAROL

FLYNN BRYAN



FLYNN NANCY

PLAGER MARK

HALLIWELL THOMAS

TRAN CHRISTOPHER

ATKINSON MORLENE

LOPEZ LINDA

LA PARNE THERESE

DEBRABANDER LORRAINE

DEBRABANDER LEE

GRAY KAREN

BILLS CAROL

WILLIAMS DANIEL

TONKOVICH MARK

PETRIKAS JUSTIN

GILLES CAROL

PHILLIPS ANDREW

EDWARDS STEPHEN

TARKINGTON ANN

VARNEY GARY

MOREHOUSE DOROTHY

BLATY RICHARD

BELL SUSAN

DALLA BETTA KEVIN

GRAY-HITE ROBIN

PALUMBO ANTHONY

STRUBE EVELYN

ZAMORA SANDY

RAMIREZ VERONICA

BUCKINGHAM ERIN

CULLEN MELANIE

HASSETT DENNIS

VARGAS GUSTAVO

BIEBER RON

FRANCO CORINA

CASLAVA ROBERT

MILLER THOMAS

MICCO AVE

HOLLOWAY TONI

MILLER MELODEE

TRAN KIM

LANDRETH JACQUELYN

SCHALLER CHRIS

PARKER ELAINE

REM IRVING

KETCHAM WENDY

MOLINA DANIEL

PRINE PAUL



WHITE DAWNA

FREDERICK KARIE

LOPEZ MEGAN

CARLSON PAM

MONTGOMERY MICHAEL

WILLSEY WARREN

GOODMAN ALLAN

BOGERT CHARLEEN

ASPATURIAN STACY

KILSBY THOMAS

ALLEN ANTHONY

MANFREDI ALEXZANDER

BITZER RONALD

WOLF WENDY

BURNS CHARLES

GAEDIG MARY

PATIL MANOJ

SHIPMAN JUDY

BROOKS LISA

GONCALVES JOE

PRESLER NAN CEE

BRITTAIN JASON

TOBIN KATHRYN

HOLLIDAY SUZANNAH

CLAUSON OLIVIA

CULLEN RICHARD

TINKER BARBARA

BRINKLEY ELIZABETH MAE

BARNES LORI

WATTS DANIEL

KERSNICK MICHELLE

SPEER LANA

BENWARD MARGUERITE

IZZO ANN

TYMA NICHOLAS

SABA ROGER

FREER LUCILLE

NIELSEN BEN

DAMON DEBORAH

RAMIREZ ERICA

DEVINE-DULKA CATHERINE

SPAULDING JANET

PICCIRILLO MAUREEN

STROUP MATTHEW

CIOTTI JOYCE

KORT KATHLEEN

BAHU ISA



ROBERT TAMMY

NOLTENSMEIER RICHARD

SAMUELSON EDWARD

SCHRADER MICHELLE

CATES MIKE

SLANEY LILLIAN

LUND HELEN

MILLS LORRAINE

NORMOYLE MIKE

GRIME ROBERT

HENDRICKS BRIAN

HENDRICKS LEANNE

SMITH MARLA

BUCHAN REBECCA

DELONG NATHAN

BETTGE CHAD

RYERSON JOYA

BARNES MARGARET

VARGAS STEPHEN

MARQUEZ RAY

HADJ HAMOU KIM

STONESTREET KEVIN

DELONG CASSANDRA

WEATHERS LEANDRA

AYKANIAN ARAXY

SHARPE PATTY

LILII JAMES

KLEIN SUSAN

MCLAUGHLIN PATRICK

SHAFFER JANN

PRUSINSKI BEN

FOX ALBERT

LEMERT AVA

SCHUEHLE COLETTE

MENDONZA REBECCA

HANSEN BRIAN

SPINELLA ANTHONY

WELDESILASSIE ADIAM

BALTZER STEPHEN

SESSIONS BRANDON

BRIESEMEISTER BARBARA

RODRIGUEZ ANTHONY

BRIESEMEISTER ALAN

ROUSH-PLOG AMY

SEIBOLD BRANDON

HASSAN RACHEL

PROVENCAL AARON



SMYTH CHARLES

HENNING ROBERT

HALL GLENN

YARBOROUGH BENJAMIN

BARNES CHRISTIAN

SALMONSEN CARL

CHENEY CYNTHIA

BLAINE CARL

DE COURCEY JORDAN

CARLSON EDWIN

MCKEE WILLIAM

TROWBRIDGE FAWNTINE

CROOK DANIELLE

WELLER JAMES

PHIPPS JOHN

WILEY DIANE

DINGLE MICHAEL

PRUTYANU ANTON

SCHIRMBECK PATRICIA

CRADY CHRISTINE

WAGNER CARLA

SANTIAGO ALISON

MCDOUGAL KAREN

SUTTON ANNA

MCAFEE ELIZABETH

GUERRERO BRETT

GARLAND FRANK

TACHIS DEBORAH

COGIL CINDY

STEPHENS CHRISTY

HANCOCK BRUCE

HOOKER CHRISTOPHER

MCEWEN VALERIE

RACINE BRIAN

AMAREL ROBERT

BRICKLER GARY

TAYLOR ALAN

BARRETT CHRIS

CORRELL DIANA

HOLLAND RONALD

BARBACCIA DEBORAH

MAGENHEIMER ANDREW

SHARDA JAY

WRIGHT KAREN

BIRT CARA

BUBECK BART

DEVORE CURTIS



BOFINGER RICHARD

MODRINSKI DAVID

KNIGHT JAMES

ZAMANI HAMZA

MENDY SHARON

DOBBERTEEN DAVID

TERWILLIGER DAVID

DEKREEK DOUG

ANDERSON PATRICIA

WAY LARRY

HODEL JARED

AKERS CHARLES

TOWNSEND ROBERT

BURNASH GEORGE

ROSE DONALD

PORTER DAVID

SILVER JEFF

OETTLE JENNIFER

SHOCKLEY DAN DRY DOCK

SCOZZARI RICHARD

JACKSON CAROLYNN

AHNELL DAVID

HAMMONS DAVID

DEVER MARK

SLAUZIS HEATHER

FONG ROBERT

JOHNSTON LINDA

MCMAHON BRUCE

ESHLEMAN JAMES

MAURER JEFFREY

GILLESPIE HOWARD

PICKARD GREGORY

DAVIS KAY

MOORE-BROWN JASON

ARINO MARY

KHAN ART

KIM SATOKO

MYERS CAROLE

KURTZMAN LON

KINGSLEY ROBERT

STEEN ANDREW

YBARRA JENNIFER

LINT BRAD

SPENCER JOAN

THOM DOUGLAS

SHUMWAY KAREN

DUMARS CHRISTINA



GREENOUGH SHANE

DE VITO KATHERINE

KELLER JACOB

BARBA BENJAMIN

GRIMWOOD SHELLEY

MISHLEAU LANCE

PETHEL DONNA

SCHROM DIANA

BARRETTA JAIME

DAMICO JAMES

MUETH MARK

WILKINSON DONALD

WARD KEVIN

MACFARLANE JOSEPH

PLUMLEY NICOLE

SWANSON DAVID

WILSON ROBERT

SMITH KENNETH

SPERBER HARRY

ANDERSON BLAIR

CALAVANO DEBRA

MCCABE LEO

FALLAHIMARZOONI NAVEED

ALDRICH BRUCE

SHAW JANET

FRINK LEAH

PORT CHARLOTTE

SCHOER JUDITH

MILTON SHANNON

HOLLAND HEATHER

COLLIERMCCOY BENJAMIN

WRIGHT NADINE

MCCAMPBELL CINDY

OBANA HENRY

FLETCHER FREDERICK

PURCELL ANTHONY

NOVAK MARYANNE

LAUT HERBERT

WILSON MARY

PERRY EMMA

DEDERKO LES

HAMAKER MICHAEL

BEARD KATHERINE

KISTNER LAURA

MCCAMPBELL FRANK

KELLER JOHN

CHAO JACK



PRIOR PETER

WINTERS PHILLIP

WITTE LUCINDA

BANCHERO MARGARET

LAROSA JACK

MILAN DOUGLAS

DOWD MICHAEL

WALSH LEE

ADELSBACH JOHN

KERSTAN ERICH

CAMPBELL DAVID

SANDERS ROBERT

MULLINS MICHAEL

BURKE ELIZABETH

NICHOLSON PHILLIP

PATIL SUBHASH

SWANEY MICHAEL

DORE BRADLEY

ROGERS TED

BAYER BARBARA

BRANCO MELYNNIE

MCKINNON PERRY

WHEELER RANDY

CLARK ELIZABETH

YAGER PETER

HAZARD ANITA

KOPITSKE NICHOLAS

STURGEON WILLIAM

ABKEN SAMUEL

AGUNDES J

CASTELLON RAQUEL

WRIGHT JERRY

ZAHARRIS-ESGRO RHONDA

WALKER JOHN

BROWN LOUISE

HANKSGRELLAS NANCY

HOUNIHAN COLLEEN

PORTER MARK

TURNER PAUL

ARGUELLES JOSEPH

STEARNS KATHLEEN

AVERY JERI

FORMAN LESLIE

SCHEIBER RENA

THOMPSON JEFFERY

WESTERMAN GERALD

MARSH CATHERINE



CLARK JASON

ESGRO CHARLES

HAGEMAN WARREN

STARR PAULA

HAUPRICH GERALD

CHEEK GAIL

GIBBS ALAN

NELSON KIM

SAPUN ANDREI

STEVENS JEFFREY

BRACKNEY JACK

LOCKETT COREY

HINE JAMES

ROSE JEFFREY

DAVENPORT ANITA

BAKER STEVEN

FELICIO VANCE

GAROFALO JENNA

CATES DALE

TAYLOR DAVID

STILLMAN KEVIN

KAUR DAMANJIT

OWENS CATHRYN

PARDE LAURIE

HIGGINS WILLIAM

MCDOWELL KELLEY

LEACH LARRY

FORD AMOREENA

SCHWARTZ GERALD

BOWLING TIMOTHY

WRIGHT HOPE

BRUCE ADELE

SANFORD WILLIAM

LANE CAROL

ERIOMOV VALENTINA

WILSON CAROL

MCCALL LAUREL

PIPIS PATRICK

GOERLICH CHARLES

BROWN GREG

DURHAM JEREMIAH

STOELTZING RICHARD

SMITH GREGORY

ANNAN LAUREN

JONES DAVID

TRAVANTI LAWRENCE

INNOCENT ADAM



KARAS KELLY

KIM GARY

TETLOW KYLE

LUND KEVIN

COTA JAMES

HESSE JONATHAN

ESHLEMAN CAROL

PERSONIUS RICHARD

KAZE JAYSON

WOLFE DEREN

MCMANNIS DEBBIE

HEATH KRISTINA

RYERSON ROBERT

BURNS MICHAEL

LIBBY DOUGLAS

REEDY JERRY

SWOFFORD LINDA

WEST CLAY

VALDEZ LELAND

MUZYCHUK EDUARD

FARIAS RICHARD

SEROTTA PAUL

TOOLEY MICHAEL

RIEBE HARRY

BROWN JONATHAN

HEROUX RONALD

ROBINSON TIMOTHY

FELIX RAFAEL

HYLAND ANGELA

DENTON-NOONAN SHERRY

BOSWELL SHARON

PROCTOR STEVEN

PEREZ JESSE

HNATH GREGORY

RIVERA MICHAEL

CRAWFORD GENE

WILLIAMS RYAN

SPECCHIO NANCY

ROSIEN SCOTT

PHILLIPS KAREN

FOUST RANDAL

ATHERLY PEGGY

TYLER DENISE

KUHN SIMON

BEESO ROBERT

HUTCHISON LAURENCE

BENNER RICHARD



HAWTHORNE STEPHEN

DUNLAP ROBERT

LEWIS DARON

DERENZO PATRICIA

HURFF DANIEL

KNIGHT JOE

CRANE PAMELA

PAEGELOW CHRIS

RIEBE CATHLEEN

MALINOFF DONALD

STATHAM BRITTANY

BOOZE HUBBERT

PHIPPS NANCY

THORNBURG DELORES

TINDEL DALE

SPANGLER DAN

MC FADDEN SHANNON

MITCHELL DEBORAH

LENNERTZ SARA

AUSTIN KENNETH

SALTENBERGER KENNETH

THOMAS LAWRENCE

HARBOUR JONATHAN

RINNA RICHARD

RIEDMAN RICHARD

BEAVER LYNDA

THOMPSON STEPHEN

CHRISTMAN MICHAEL

SKADAN-SMITH SHIRLEY

MERRITT ROBERT

LABRIOLA MATTHEW

JOHL SARBJIT

ROBINSON JANE

MANGINI ROXANN

NEWMAN CLAYTON

GINTY JAMES

MOHAMMADIANGHAALIREZA

MANGINI THOMAS

BENFORD MELANIE

BOLTON RONALD

BUTTERFIELD MAX

RYSTAD ROBERT

ANGHA GLORIA

ANDERSON SHAWNA

JUST DONNA

RUSSELL ALICIA

FRITZ KENNETH



PACK JERRY

SELLERS DANIEL

SHOTZ STEVEN

REYES ANNA

HIROTA AARON

GUZMAN ANTHONY

JIMENEZ ANDREA

KOLAK ANGELA

KOLAK JEFFREY

KOLAK JACOB

BOOKER BEN

GALVAN AMY

BICKHAM KENNETH

RAYMOND CHRISTOPHER

BICKEL STEVEN

MCHUGH ELIZABETH

O NEIL WILLIAM

STANTON BRYAN

THOMSEN CONNIE

KUZNETZOFF CLARA

WELLS DEAN

LYONS BARRY

CIVITANO FRANK

CHAMPAS CHRISTOPHER

VONDEROHE SARAH

DULL JOHN

ZUKE COURTNEY

KRIEG ANTHONY

DUTHLER WILLIAM

AHERN CHRISTOPHER

GEHWEILER DANIEL

WRIGHT CARL

ERWIN JOHN

REEVES CHRIS

COLLIER CHER

BURMEISTER JENNIFER

LYONS LUINDA

SWANSON CATHERINE

CONCANNON ROBIN

WHITE JASON

DAVIS BRIAN

MATHEWS RAYMOND

LYDDON CAROL

VIERU CATALIN

MILBURN CHARLEEN

LEWWIS BENJAMIN

SEMON STEPHANIE



APPLEGATE WILLIAM

NEWELL DANA

BAKER DARIUS

SABEH RANA

SKAGGS BURL

SOLIS ANH

CONTRERAS LUIS

YANG BLONG

RUSH COLIN

SANCHEZ BEVERLY

ASVITT CLARA

DONNENWIRTH CLAIRE

PAYNE ROBYN

NARAYAN ERIC

MOSKOVCHUK DMYTRO

TOOLEY DAVID

BELLARD COLLIAH

DELAY EVAN

SHEPARD AIMEE

MELLOW DANALE

WINTERHALDER CRAIG

SHAW CYNTHIA

CALVERT BERT

JAKSICH BRETT

CANJURA TAYLOR

LETSINGER DOMINIQUE

THORELL CHARLES

RAPP CHRISTY

HATTER DONALD

SMITH DONNA

BARDWELL DONALD

KLEVENSKIY DANILA

BRAUNER DOUGLAS

PEEPLES BRENDA

ERVIN AMBER

MOSCA CRAIG

RIDER STEPHEN

KEOMANY DAVIS

SHANKS DONALD

MARINO ANTHONY

PROCIW DAREN

PAUL DANIEL

MOHAN ADITYA

MOZINGO ROQUE

PIPER JAMES

NASSERI MAREN

TSCHOEPE ANDREW



TISCIONE ROBERT

BECK KRISTOPHER

GOODPASTER MONICA

LEMING RICHARD

BOWMAN GLORIA

TWELVES RYAN

VALLES RAY

KNIGHT CYNTHIA

RUZZIER ROBERT

ARRUDA REID

VANHORN JESSICA

DAFT PEGGY

RAMIREZ DAVID

AGUIRRE JORGE

GLYER-CULVER BETTY

MENDOZA PAUL

SANDGREN BRIAN

ANES JOHN

HOFIONI GEORGIA

CONNER GEORGE

FINNECY TIMOTHY

SHEHANE WAYMON

FUCHS ANGELINE

ALMOND DANIEL

PEEPLES DAVID

ASLAN HAMIDULLAH

CHRISTENSEN DAVID

LAND DALE

PARMAR HARSHEEL

HICKS BERNADETTE

BONNINGTON ELAINE

ROMO EDGAR

STONE ROBERT

QUENZER CAROL

SILVA CINDY

BARELLI ERINN

FASS JASON

BALDERSON DEBORAH

LO GABRIELA

KEEFE MICHAEL

PATRICK GREGORY

DAVIS HENRY

HALLGREN HOLLY

MUNSON ERICK

SIRSI DAVID

INGLE RONALD

WILSON MICHAEL



NIX EDDA

WHITAKER DAREN

CHABRIER DONNA

DEL GRANDE OLIVIA

JUCH HOLLY

HARDCASTLE BARBARA

DETTLOFF MICHAEL

MYERS GRANT

FOGEL DAVID

GODSHALL ALISA

PEEL CONNIE

DOLE EUGENE

FOWLER GORDON

HESSE JANICE

LEONARD JOHN

KENNEDY JENNIFER

QUILTY BRIAN

DEVER SHELLEY

MACKO DONALD

RAHMANY FARZAD

SADEK BRADLEY

BARGER JAMES

BOSTON DEBORAH

CURTOLA DANTE

RAHM JOSHUA

ROEMER JOAN

CONNER RAYMOND

BRIGGS JOHN

HOUCK GARY

OWENS JONATHAN

THATCHER DAVID

RATLIFF JAMES

FURTADO FRANCIS

JAOUDE GEORGES

SOI JANE

DUARTE DON

BRANCO JENNIFER

RANLETT ANN

BACZEWSKI DAVID

GHAFFARI HESAMEDIN

ROGERS GORDON

FISHER DON

MUELLER STEVEN

BORSHCHIN ALEKSANDR

GUYNN JOHN

HAWKINS DOROTHY

BIELEFIELD JONATHAN



LAMBERT JOHNATHAN

BOVY JILL

MISTCHENKO JANET

MUALLEM KANDRA

HENKEL DENNIS

STOCKMAL DAVID

COLEMAN JON

TEIXIERA WILLIAM

MUNIZ JAMES

ANDERSON JOHN

HUGHES JAMES

SELTER JOHN

FOERSTER JAMES

NORGOL DEBRA

HAUPRICH GERMAIN

HUGHES MARIE

MARTIN BARRY

HARTLEY JAMES

CARAWAY JAYNNIE

HABEEB JASON

RHOADS EUGENE

MILLER KEVIN

GOBLE DAVID

RICKEY SHERYL

HUDSON JOHN

MORGAN ESTEN

GLASCO JENNIFER

LOCKETT HEIDI

COCHRAN KAREN

GUNNERSON JOSHUA

PALAFOX JOSE

SILVER JOSHUA

KROL EDWARD

FALLON DON

ARCHULETA KEITH

GUTIERREZ DAVID

GILBERT BIRTON

MORRIS KELLY

SINGH GURVIR

GALVIN CATHERINE

KAWAI STEVEN

DILEGAME MATTHEW

BURMEISTER JUDITH

DAMICO PATRICIA

FRISK JOSHUA

KASSIS BRIAN

GONTARSKI KRISTINA



PALMER JEREMY

HAIL DANIEL

WHITE LEONARD

FERGUSON KRISTIN

CATALDO LISA

KODANI GARY

RUNDBAKEN BRAD

KISNER ADAM

BRECK LOREN

BENHAM LINDA

SHANLEY MARY

WHITE JANE

ROSS LARRY

LOEW HALINA

HULL HARRY

MATTOS LISA

SAPUT MICHEAL

STACEY JAMES

AITKENKEY MELISSA

DURBIN MICHAELA

STORM JAN

NIGHTINGALE JEFFREY

LEIPER KIERAN

BABCOCK JYENNY

GILL MIKE

BRONNY CHRIS

TODD ALLISON

WILTSE DARREN

FARLEY JASON

MACFERREN KRISTIN

NIGHTINGALE CHERYL

MCCABE CAROLYN

PLANE CHERYL

RAVENSCRAFT LAURA

AGOL MICHAEL

PENCE MICHAEL

REISINGER MELISSA

CONNERLY MARC

WEIGHT MICHAEL

SOWERS MICHAELJOHN

REYES MARIO

PHIPPS FRANCES

FUHRMAN MICHAEL

MENEFEE SANDRA

CABLES JOHN

PINTO MICHAEL

JARVIS MIKAYLA



PETERSON JANELL

GEARY CHERYL

VASEY LESLEY

FLORES CHARLENE

BAYONE CHARLOTTE

PICONE MARTIN

VAN DEN HEUVEL MARK

CAMARA JOSEPH

MURPHY THOMAS

LEMAY MARK

EDWARDS ROBERT

CASTRO JOSE

DIMICELI MICHAEL

MAYORGA FELIPE

LAMAR JOHN

HALSTEAD DEAN

BILEVICH YEVGENIY

COKER MICHEALLE

HADRICK MARK

FAYMAN ALVIN

PORT CHRISTOPHER

TELLYER RICHARD

HARRISON SCOTT

AVILA JACOB

CORCORAN MICHAEL

NEVEROV NATALYA

SCHIRMBECK STEVEN

DAVIS CARL

TELLYER KATHERINE

GONZALEZ MICHELE

NETT MELANIE

NOBLE DAVID

EVANS GERALD

GREENWOOD MARK

LENZI GEORGE

TEGHTMEYER JANET

ELYASH MATTHEW

BORGMAN CHRISTINA

LENZI CYNTHIA

HELEKUNIHI JACQUELINE

ANDERSON JANICE

FONTANOS KAREN

VANDERPOL BRENT

MIKOS JOSEPH

AYRES PAUL

BORGMAN KENNETH

GOL VADIM



SISK ANDREW

WRIGHT TAMI

GOODE STEPHANIE

COWLE JAY

ROWLAND DANIEL

WIMBERLY LAURELEE

JOHNSON CHRIS

SCHUFF JOHN

NOREEN GALE

SHEEHAN DONALD

LOPEZ FRANK

STDENIS MICHAEL

HAUBNER JOHN

SAUNDERS TRACY

BARTH TIMOTHY

VAN ZANT JOSEPH

MOROTTI RICO

HELMS JONATHAN

HASKINS PHILIP

TAYLOR CHRISTOPHER

LAING JENNIFER

APPLEGATE WHITNEY

BRIAN HENRIOTT

AGUILAR MANUEL

LAUT DAVID

TERRY KATHLEEN

SAGRAY JAMES

ELROD NANCY

O'KEEFE MICHAEL

LUCAS JOSHUA

ALLEN TRENT

KOSTKA NEIL

GIGUERE STEVEN

DOWD JOSEPH

BARTLEY SANDRA

GOSCH CHRISTINE

WRIGHT STEVE

GARCIA JEAN

MOZINGO CAROL

SWEIVEN LIZETTE

THOMPSON CHRIS

ARTIGO ROBERT

REHBOCK JOHN

VALDEZ STEPHANIE

SLEMMER ADAM

GRIFF MARTINELLI THERESE

MILLER SCOTT



PEREZ SEAN

LEHMAN JACK

PEACOCK LINDA

WEISKER JASON

SOLARI BART

HART ROBYN

PITTULLO CHARLES

POGSON TIMOTHY

OLSON TODD

DOYLE SHAWN

SCHMIDTLEIN MATHEW

ANDERSON PAUL

MITCHELL MICHAEL

WESTVIG ANDREW

DOLL JEFFERY

POELMAN CAROL

SCHAFER MARK

BIONDI STEPHAN

SINOHUI DAVID

MOZINGO RONALD

GALVEZ STEVEN

SANDERSON STEVEN

HEDGLIN PAUL

WILLIAMS FRED

MARQUES RICHARD

COYNE KENNETH

THOMPSON TRAVIS

HOVEY DIANE

REMMERS TODD

GARCIA CHRISTINE

SCHWALL NANCY

STUART PAUL

WHEELOCK JOANN

MCBRAYER ROY

MESSERSMITH TREVOR

NEUBURGER KATHRYN

RILEY-QUINN TRUDI

BANKERT JUDY

BLANCHARD JEFFREY

LEONARD MARK

RODRIGUEZ VERONICA

SKARSHAUG IAN

HARDAWAY CHRISTOPHER

WRIGHT BARBARA

GORDON PATRICIA

WRIGHT ANITA

GREGORY MASON



FACINO ROBERT

HUMPHREY THOMAS

SANFORD STEPHEN

LEATHERBY ALAN

BURKE WALTER

DEMOTTO JAMES

LECLERC LAWRENCE

GIFFORD JUDITH

HAYES ROBERT

ANDERSON LACEY

MUSGROVE ANTHONY

HOBBS JOHN

WILSON TODD

WILLIAMS ROGER

WHITMORE GARY

LUPINETTI JOHN

SCHOER STEVE

O'CONNOR TAYLOR

RESCH PAUL

MOORE DAWN

SHEPPARD SEAN

YADAO ERIC

MILLS TYLER

TURNER SAMUEL

KOSMAN JOHN

BOYD MICHAEL

BARTHOLOMEW SARA

KREB TROY

REYNAGA MARIA

GLAZEBROOK MICHAEL

MC NAMARA TERRENCE

LAKHNO VITALIY

CARROLL TERENCE

KREMPELY MICHAEL

WINKLEY JOHN

ZAN DEBRA

ROBERTS DANIEL

SCHROCK STANLEY

KINNEY STEPHEN

JOSLIN RICHARD

VERDON KENNETH

RIPLEY JOHN

RIES STEVE

KOHL SALLY

LEISEY CHRISTOPHER

OTTO AUSTIN

HO PHILIP



BELMONTES MARTHA

PORTER DEBORAH

RIES JULIEANN

POSUNIAK EDWARD

BARNES-CABASSA JANICE

STANCYK MARY

GONZALES KEITH

CARMAN NANCY

WOOD TED

COLLINS MARLA

SADOVNIKOVA YULIA

SHIRHALL EDWARD

BULLINGTON TERI

LABOSKY LENA

COMBS RICHARD

DEMASTERS SUSAN

ENGWER THOMAS

HARTMAN JOHN

RUTTER WILLIAM

REYNOLDS WESTON

MAUER MARIE

STUART KENNETH

REVELINO SHANNAN

WITKOWSKI MICHAEL

LIVELY-ROBLES KIMBERLY

GHAZIZADEH KUROSH

PANTON PETER

HEBARD-SUMMERS CHRISTINE

ROGERS PATRICIA

DURON JAMES

WITKOWSKI SUSAN

COLES MARK

DELAO DANIEL

SVOBODA SHIRLEY

BURKLOW ZOE

WILEY RICHARD

CRUZ LUCILLE

HUBER PAULETTE

GRANDOS ROBERTO

MCEWEN FRANK

MCCULLOUGH WENDY

COOK JAMES

OROZCO JENNIFER

RUDDY SHAUN

CONTRERAS ROBERT

FRATIS STEVEN

UNGVARI VALERIE



BARRETT JAMES

AYON MANUEL

HOLLINGER MARY

HILL RICHARD

ARNOLD THERESA

HARDER RONALD

YU DANIEL

PADILLA TRACEY

MOZINGO RACHEL

STOCKETT JOHN

SCHUERMANN ROBERT

YOUNG DON

SMITH TONI

EDWARDS KATHRYN

GREENHALGH GARY

SMITH PATRICK

ROGERS STACEY

MCMAHON KATHY

BATES RYAN

HUBBS BILLIE

DILLING PATRICK

HAYES SUSAN

BARNTSOLLENDER KIMBERLY

SAITO MELVIN

DIKHO NINOS

CASTRO THERESA

SIDHU PARDEEP

HALL LUCINDA

ROUNSAVILLE JARROD

PAYNE KENNETH

FIELITZ RICK

MCCONNELL ROBYN

DAVIDSON PHILIP

KAPECKAS VITO

FUENTES PETER

KOTOWSKI VICTOR

BUCUR SORANA

THATCHER CAROL

CAVA BERT

SCHMIDT MEGHAN

PIERSON KRIS

SMITH RICHARD

BILLINGS LINDSEY

LOOTS MICHAEL

WULBERS MADELEINE

SIMMONS RICHARD

BENGARD KAREN



RAMSEY SCOTT

VANNATTA RONALD

RUDD ROBERT

WOOD PATRICIA

MERWIN RICHARD

CURTISS PAULA

BEILE LISA

KAUBLE NORMAN

OGDEN JUDY

CRUSIUS KARL

WILLIAM NANCY

MANDELBERG LAWRENCE

BRIDGES TERRY

SIMPSON CURTIS

ALLAN JOSHUA

TULLGREN LORI

HUMMEL CHERI

HONEY KAREN

KROCHAK ROBERT

BEARD GINA

THOMPSON THOMAS

MORRIS NATHAN

MOORE CHRIS

OTSUKA RAY

SIBLEY ROBERT

WINTER MARIA

EDWARDS CHRISTOPHER

LOPEZ-BADUE THERESA

SOO HOO LEON

OGDEN DAVID

SIMMONS WINONA

HARRIS KATHLEEN

TUGGLE SIERRA

TREVINO OCTAVIO

OLIN SCOTT

AYERS STANLEY

MCCRINK TIMOTHY

CALKINS RONALD

SELEN RHONDA

FEEST KATHRYN

MCSWEENEY MICHAEL

WATKINS RANDALL

EISNER BONNIE

JEFFCOACH KEVIN

JESSEN MARK

BRAATEN MICHAEL

LITTLEJOHN ROGER



COLE JAMIE

TIERCE MARCY

STRANGE RYAN

HOLDERREAD TAMME

HOGREFE WAYNE

YAHRAES JACK

JONES VANCE

STROUD DAVID

SMOTHERS VICKIE

SIMMONS JERRY

PETERSEN GERALD

WENZEL TOBY

DOYLE SHANNON

REES BETH YVONNE

JOSSIS JACOB

KUENNEN SHANNON

FRIEDRICH KYLE

RHODES KENNETH

PETTIGREW MICHAEL

DARWAZEH MARIA

FRIEDRICH NICOLE

MOORE KARLA

SCARPELLI GERALDINE

SKAMNES ROBERT

DILS MARY

BRECKON SANDRA

BRAGA JASON

MKRTCHYAN LUCINE

ELISHER THOMAS

LANE GREGORY

MCDONNELL JAMES

WEAVER NEAL

HAMM CADEN

ASHBAUGH BENJAMIN

SHEEN TAMARA

FLORES OSCAR

LITTELL GREGORY

BRUNO WAYNE

STAPENHORST TED

TROWER DOUGLAS

MUELLER DANIEL

MARFULL ERIC

PYLE RON

MORRIS SAMUEL

LIN JOHN

CARRINGTON GEORGE

BERNARD MARGARET



BOLAN TODD

ALUMBAUGH JERRY

PEDRODALASOL NANCY

CORBIN TROY

COHEN MARTIN

ANDERSON LISA

MOORE GAYLE

HELMUTH RICK

WHITNEY STEVEN

GAGE FRED

TRAVIS PATRICIA

MIKSIC ZELJKO

ASAIKAR VANDANA

SMITH JERRY

WILLIAMS DENNIS

ROHAN SUSAN

WILEY ROBERT

ABROTT ARNOLD

THOMPSON DAVID

RAY MICHAEL

SMITH MARIE

VACCAREZZA BRIAN

ASAIKAR SUSHIL

OGDEN SCOTT

AHLSWEDE CRAIG

SMITH PATRICK

PLUMLEY DEAN

WADE JEANNE

HONIG KATHY

QUESTA JOANN

HONIG PHILLIP

BROWN TWILA

NELSON RAMONA

TRAPANI SALVATORE

WODETZKI TIMOTHY

LEIS RONALD

LOPES TAMMY

ALLEN TREVOR

BAKER CONSTANCE

WHITE CAROLYN

SATTLER MELBOURNE

BILLIPS ARLENE

ONEILL MATT

FORESTER JEFFREY

PARKS JEFFREY

WILSON SYLVIA

RAYA RACHEL



VOTTA MICHAEL

SPENCER RICHARD

PETERS RYAN

HARVEY THOMAS

WILSON GLORIA

LOESCHE SUSAN

MCKILLOP KRISTEN

GERMOND PHILIP

CARASKA BARBARA

FURLONG MICHAEL

HUNTINGTON RYAN

VAS DIAS TIMOTHY

WALTZ STEPHEN

OCHOA DONALD

AGRESTI GERALD

TAYLOR LARRY

TYLER RICHARD

CALARCO MICHAEL

ISAACS LISAMARIE

CAMPBELL WAYNE

SCALLY JILL

SANTIAGO LOUISE

CISNEROS ELSA

PERRY JOHN

KALSEY DAVID

ANTONY AJITH

TOMMERAASON BRYON

WELCH TED

DIAMOND MARLA

CRANSTON RAMON

WELBORN HAROLD

WRIGHT JULIE

MORGAN RICHARD

DRAY SCOTT

CHIU SHUKAU

ANDERSON LOIS

GARRY ELLEN

GRIFFIN DWANE

MANION EARL

LEISEY JENNAE

PAYAN JOSE

LOPEZ VIVIANA

EDWARDS JACQUALINE

BOLYSHKANOV MIKHAIL

OTT CRISTI

KLING TIMOTHY

CAMAT TAMILA



OVERMYER MATTHEW

FLEMING DANA

MARK VIRGINIA

TOWNLEY NEIL

SHARP ROBERT

JOHNSTON MAYNARD

BOSCH DOMINIC

HILL ANGELA

OLSON LYDIA

MAZZANTI RICHARD

SARABIA CHRISTOPHER

KENNEDY DEEANN

ALKEMA ELIZABETH

WEBBER HERBERT

ENGWER ANN

LITTLE PAUL

CRAWFORD MARION

STOCKTON RICHARD

LEMKE FREDRICK

SUTTON DEBRA

POWELL LINDA

BRODE JEANNE

SIMONS CYNTHIA

MONTGOMERY JAMES

HURDLE PEGGY

ANDERSON KATHERINE

RIVERS JAMES

BIERGIEL CYNTHIA ANN

HANSON ERIC

SEIBER RICHARD

NAKAO RYAN

CERVONE BONNIE

DORFFI ROXANNE

STRAUCH MATTHEW

GOULDEN REED

SEAL JACK

WHITE STACEY

KITCHING LEE

LOPEZ RODNEY

ANDREASEN SUSAN

WHITE MICHAEL

NORRIS SARAH

GLANCE CHERYL

BURRIS FRANKLIN

HARRISON GRETCHEN

PLANTARIC EDWARD

SINDT DIANE



MCCARTHY SEAN

MASTERS JEREMY

SANDOVAL ANTHONY

MORTENSEN PATRICIA

KELLER LYNDEE

STUART VICKI

UPHAM SUZANN

GRAND ALEXANDER

GUILLE VICTOR

ERNST CHARLES

ISLIP PATRICK

LUPINETTI FREDI

RAKOCIJA ANTHONY

MONSOUR RONALD

HAYWARD DAVID

KLIEWER TIMOTHY

FARRELL SHAUN

GROESBECK MARY

SANTOS AMADEU

WHITE PAUL

JUCH ROBERT

WEBER STEVE

BELTRAN SERGIO

MATHEWS MICHAEL

RIVERS TROY

LARAMORE MARK

PRIMMER PAUL

LEWIS KRISTI

HOBBS JERI

SHIRHALL MARYANN

RODRIGUEZ HEATHER

SCHANTZ TED

NEVA NOLAN

KAMATH RADHAKRISHNA

HANLEY HEATHER

TIERCE WILLIAM

MARRIOTT SEAN

HORNER CHRISTOPHER

BERRY SCOTT

THALKEN MARK

DAVIS STEVEN

ZHUK NATALYA

FRAGOSO MARK

SWEET CRAIG

BATTLES RONALD

BIRD DENNIS

GLECKMAN ROBERT



SANDERS ROY

HENDRIX DONITA

ERDMAN PHILIP

RODRIGUEZ CAROLINA

WEST TIMOTHY

WAXSTEIN DELLA

SALANOA WHITNEY

ANDERSON STEPHEN

DELANY MARIE

ROGERS LONA

BROWN VERNON

BRODE EDWARD

ALLEN REID

SMITH SALLY

DANIELS ALEXANDRA

ROSANDICH SARAH

WITTMAYER STANFORD

SMITH WILLIAM

PULLEY TYLER

STOKES PAULETTE

SWANK DOROTHY

BROWN PETER

FUERST HOLGER

DEGISCHER RODNEY

CHRISTENSEN LEN

DANCE NICHOLAS

CONE RONALD

DEAN NASSER

CRAIL WESLEY

BUTLER PATRICK

SMITH KENNETH

SIMKO MARK

YOUNGER LEO

PEABODY GEOFFREY

ROLLS HOLLY

LAPORTE MICHAEL

DELIKAT ROXANNE

TAFF ANDREW

PEABODY ASHLEY

ROWE ANDREW

MADSEN JILL

HAMBRICK WILLIAM

SHARLETTE KARL

HOFFMAN ALONI

DOUGLAS JASON

STEVEN DAVID

DAY SARAH



KOONCE DEREK

CUNNINGHAM JOHN

CORNWELL ALTON

PEABODY DYLAN

ONEILL DONNA

COTNEY EDWARD

BLACK TIMOTHY

GREGORY VINCENT

MCANLIS JULANN

PLUMLEY WES

DICKINSON RITA

DIBERNARDO JOHN

TAJAN JAMES

SMITH FARA

STANLEY BRANDEN

STIEWIG KEVIN

PETERSEN SANDRA

STEINER JOHN

MATOS RHONDA

WILSON COREY

COULTAS THOMAS

GORDON JAMES

THOMPSON MARK

TINDALL WILLIAM

BAKER BRUCE

GRIFFIN TERRANCE

ALLEN JOHN

DONNELLY TERESA

STERNBURG PATRICIA

DYER JANET

NIDIFFER JON

BROWN GREGORY

UNDERHILL RONALD

STRAUCH MARC

SHORT DAVID

JAHANGIRI FATIMA

RICHMOND JANET

GARIBALDI REBECCA

STEPHENSON JEFFREY

WYDENES PATRIZIA

JERNIGAN BRUCE

CROTEAU VIRGINIA

DENIGRIS URSULA

WELLS HOLLY

GILBEAU LAURA

HOLLINGER GARRY

HOLLAND NATHAN



BELLAMY WILLIAM

BALGA MELISSA

BERCH DANNETTE

LECKIE FERGUS

CROSS ANDREW

NACHBAUR FREDERICK

STRADER JOHN

SHANAHAN MICHAEL

GRISWOLD WAYNE

HALLORAN BRIAN

BURKES TERRY

SUST PABLO

EDWARDS ROY

HUNT BARBARA

KOBLE DENNIS

BUCKLEY TERRY

EDWARDS NANCY

FRALICK NINA

FARIA JONI

SOPWITH JAMES

BURK DEBRA

ELLSWORTH TODD

HUNT DANA

FELAHY VOLKMAR

PRICE ELDON

FRALICK JAMES

MARTIN LINDA

PODESTA WALTER

HAWK RIKI

BURKE SUSAN

BOLLING MARIANNE

LEWIS MARILYN

BRADEN STEVEN

MANDEVILLE SCOTT

THOMAS ANDREA

VEERKAMP WILLIAM

UVAROV VIKTOR

BROWN MICHAEL

NORRIS CHARLES

DURELL KENNETH

SIECKMAN DOROTHY

BRISTOW MICHAEL

SWANSON JOAN

AMES BARBARA

DANIELS LAURIE

JAMISON CHARLES

KEELING DONENE



SICOE EMIL

WILKERSON THOMAS

MEEK DAVID

THOMPSON RAY

KAHLON KULBIR

PATWELL MATTHEW

DUGONI THOMAS

SCOTT SHERRI

NUNEZ JEANNE

WILLIAMS BRANDON

HONNOLD MICHAEL

YOUNG HILLARY

LEGGITT DRISHA

HOLT REBECCA

JORGENSEN KATHLEEN

SWEENEY CINDY

GALLARDO MORGAN

TOWNSEND SARA

JOHNSTON CARY

HELMER ERICA

HORAN ROBERT

TRACEY COREY

SIMMONS MICHAEL

CANEPA NICHOLAS

SNELLINGS THOMAS

YOUNG DEBORAH

BILLECI CATHY

WILHOIT JEANNETTE

MCNICHOLS SHIRLEY

MEJIA JOSE

REMMERT COURTNEY

ARANT LAURIE

LA FONT URAINA

CHENKIN CARI

SNODGRASS HOWARD

PAULEY ROBERT

DAHLMAN JILL

ABREU LYDIA

MONTALVO ZELYNA

KAY EVA

LUCERO RUBEN

HALLE CHRISTINA

WEINRICHTER KATHRYN

FOSTER HAROLD

HAYDEN WILLIAM

GEHRER TINA

LEONARD JILL



HARTMAN GENE

GREEN LANCE

HOFFMAN THOMAS

MEYER OKSANA

POULOS GEOFFREY

YOUNG CHIGOUNG

HERLACHE LORNA

WILLIAMS JODI

CONEY WILLIAM

PUREWAL MANMOHAN

HAVEN RONALD

HEIBECK VICKY

VILLEGAS JOHN

COBB LINDA

BOYD SHAWNE

SOUZA JOHN

THOME BRUCE

CRAWFORD SUSAN

ANAGNOST KATHLEEN

WARD JOHN

ALKEMA GREGORY

MESSER GREGORY

JODER BRIAN

ROMANO FRANK

KRAUSHAAR MICHAEL

LEFFEL CHRISTOPHER

EKKELBOOM BRENNA

CULLIVAN JEFFERY

GLIMSTAD DONNA

BARWICK JOSEPH

VAN WOERKOM THOMAS

BREDEMEIER JOSHUA

WHEELER THERESA

JACKSON JULIE

HAINSWORTH SHAWNA

NOLAN THOMAS

ADAMS STANLEY

SMITH KELLEY

MATICA STEPHEN

MOHAMED DAVID

LENTZ JAMES

ALBRECHT SARA

BRAATEN STEPHEN

BURTON PAMELA

LINK JOHN

THOMSON SHARON

JUKES KEITH



HOLLANDSWORTH PAUL

MASHHOUR FARA

CAMEY THOMAS

BLAKEMORE KEVIN

NEWTON NUOI

SHINTAKU VALLAS

WHITMAN JOSEPH

COX JANET

HENLEY KATHRYN

IGOE EDWARD

SMITH LAURA

PANDOLFO ZSOFIA

WIESENFARTH JOHN

KUHN DOUGLAS

WITTERS TERESA

MCGINNIS TIFFANY

WALTZ JOSEPH

RHODES WARREN

MAHLMANN MARK

CHRISTENSEN RONALD

SEAMES GORDON

LAUBACHER CYNTHIA

SMITH AMANDA

WATKINS BRIAN

HIGHLAND RUSSELL

THOMSON DAVID

BOHN ELIZABETH

SINGH KIRANJIT

VERGNANI PAUL

CARDARONELLA GLEN

GARCIA MICHAEL

HOPE BARBARA

PADILLA RAMON

HIGO STANLEY

CINNAMON GARY

JONES RICHARD

MANGUM MELINDA

NEWMAN BRIAN

REX DIETER

SILVERIA CHERYL

GUTOWSKY GARY

SCHUCK STEPHEN

FRANK ROBERT

BAYNE DENNIS

NELSON KENNETH

REX FRANCES

STABELL HEIDI



YOUNGER DAVID

MURPHY TIMOTHY

MCLEOD JAMIE

JOHNSON WILLIAM

NISHIDA JOY

PAGE WILLIAM

ROBERTS DONNA

HAYES WAYNE

GARCIA RAYMOND

CAIN STEVEN

PENN SARA

MARTINEZ JAIME

CHOUINIERE DAVID

BERESFORD EILEEN

MATHEWS NINA

ROSE JOSEPH

RUPP GERALDLYNN

OZIMY MELISSA

MASKOVICH FRANK

BARTLETT STEVE

PETERS AMY

NETOFF NICHOLAS

REYNOSO ADRIAN

KARIYA BOBBY

BOWMAN BRUCE

DESROSIER LEONARD

WARD RAYMOND

HENRY GEORGE

BALDWIN IRMA

ZHUR YULIYA

RYDER KELLY

LUCKY DAVID

BROKAW JOHN

CAETON RONALD

HODGES KENNETH

ABERCROMBIE SEAN

CHANG DEAN

GRABOWY TERRENCE

BUCK JOHN

ZHUK TATYANA

KNEIFL GARY

BENGTSSON-DAVIS LYNDA

STEELE DAVID

BANNAI CARRIE

KRAMER ALMA

LOBKOV VYACHESLAV

RUSSELL KAREN



SEIPLER ROSALINDA

KUKIS KAREN

BATES RICHARD

ROTE KEVIN

WILLIAMS SARAH

JOHNSON KIM

WALBORN MICHAEL

WAFFLE GEORGE

GLUNT MARTHA

ESPINOZA MARIA

GREHM KAREN

PINEGAR JUDY

AFFINITO CHRISTINA

HODGE BONNIE

JUAREZ ALBERTO

SIM SUSIE

CRAMER MICHEAL

NORTHCOTT LINDA

JUAREZ AIME

BENNETT KEVIN

MCEWEN ROBERT

CHRISMAN THOMAS

THYS GREGORY

SOUTHARD DOLORES

JUAREZ ABRAHAM

BECK LINDEN

CIANCI SHEILA

STREHL RONALD

PETERSON NATHAN

ESPINOZA MARIA

RIZZI LARRY

HAINES CARSON

UVEGES ZEKE

KINE ANNA

KAUFFMAN MAX

MAGLIOLA MICHAEL

GIRARD RICK

RUSSELL TERESA

CRANSTON JESSICA

LUCAS TERESA

ELLIOTT ROBERT

FELIKSIAKMCLAUGHLINPAMELA

KUCERA JANET

JOHNSON DEANE

CAMARILLO DEBORAH

BURDICK JARED

VAN DER LINDEN KATHLEEN



LEAFE GREGORY

MACNICHOLL PETER

KOOPMAN KELLY

JONES SUSAN

BARAICH GURJIT

MOORE SHAWN

ANDERSEN ALAN

JAMERSON TINA

MOREY SANDRA

MOREY JACK

HIEBERT JOHN

DEGRAFF JAMES

ROMERO ROBERT

BOGDONOFF RICHARD

ROSENBERG RONALD

TOPETE JOSEPH

FREITAS JOHN

BATTLES GARY

RILEY CHARLOTTE

LEYBLE EUGENE

ROYER KATIE

JEFFERS MERLE

BURGER WILLIAM

GREEN MARK

RUFF CHARLIE

REARDON SETH

SANDBERG HOWARD

BECKER STUART

BLONDIN-SMITH VIKKI

RALEY LEONARD

MACKENZIE AMY

GNORIK MICHAEL

MURRAY PAUL

FARMER JIMMY

WHITCHER THOMAS

WELLS JON

DONALDSON HAVEN

HUNTER JUDITH

CLARK MARGARET

KOCH MICHAEL

BALS RONALD

RICCI SUSAN

MCGRATH JANET

HINDS TONY

RAMSEY SUZETTE

MCCASLAND LANCE

GETREU TYLER



LONG JAMES

MIZE SCOTT

LAING CHRISTOPHER

HAYES TIMOTHY

HOFFMAN KEVIN

SCHULTZ FRANK

DULLANTY KEVIN

PURITIPATI SUPRIYA

ANDERSON JAMES

COREY MARLENE

LOFTIN CLIFTON

CHRISTENSEN JOYCE

MILLER STEVE

WILCOX PATRICIA

COSENTINO DEBORAH

ROUTSONG LEROY

STAYTON MARK

THOMAS THOMAS

TRACY FREDERICK

BAZYUK DMITRIY

ROGERS DEANNA

NEWTON DON

BRICE ROBERT

MELNYCHUK LEONID

WILHOIT DEBORAH

CUEVAS ROMAN

REEVE ROBERT

COSTA CHERYL

WISNIEWSKI STEVEN

THILL RAYMOND

REEVE M

GARGUILO MICHAEL

SABUS SAMANTHA

RULON-MILLER LANA

MCKOWN JONATHAN

PURCELL CHRISTOPHER

HARRIS CHRISTOPHER

HARRISON COLLEEN

GOOLER KATHERINE

BARDWELL LOUIS

MANDELL THOMAS

COMMONS SANDY

AMREIN RICHARD

GOLDFILD ALEXANDR

LYONS CASEY

AMREIN BARBARA

LAURSEN DAVID



ZAMORA PERI

ATEN JOSHUA

CAPAUL JOSEPH

CASTLEMAN PAMELA

DAVIS JAMES

CASSINELLI ENRICO

SAMSON DAVID

HAMMOND DENNIS

EWING DEBORAH

DE REE MICHAEL

MUEGGENBURG ROBERT

SAFARYAN GARNIK

ZUCKER RUTH

MCNAMARA MARK

CASTANO JOSE

FALKENSTEIN MATTHEW

HATFIELD SNYDER SARAH

LUZADER DIANA

MITCHEL CLAUDETTE

MESSER MARIANNE

LOGUE ROBERT

CURRY WILLIAM

FREEMAN LINDA

PESCE JAMES

HANSEN CLAYTON

BARNETT FLOYD

HERRMANN MATTHEW

STCYR DAVID

CHU NGOC

NAKAO ANGELA

FINATO SHAWN

ATKINSON JUSTIN

MAGEE SARAH

ROMPEL DAVID

WALSH GREGORY

GAINES GREGORY

PARR BRUCE

WASSATHER CLAUDIA

WILSON SUSAN

WOOD DEVIN

ORE PHILIP

BROWN JAMES

COWLEY MICHAEL

LATHAM MICHAEL

DELENDECK STEPHEN

MCCOLLEY ROBERT

RAY SHALEEN



COBB ROY

REASON DARLENE

KAVA CHARLES

SINGH DILBAG

MCCOLLEY DIANE

COOK RACHEL

LUCAS MARC

PAYNE LISA

MORROW STEVE

BROCCO MICHAEL

SANTOS EDGAR

KELLY MICHAEL

ELLISON MIKE

EHLMAN CORT

KENNEDY JULIET

EHLMAN MARY

GRACE MICHAEL

KENNEDY PAULA

MORRISON MICHAEL

SMITH MICHAEL

CRANDALL JEFFREY

HAMMONDS MARC

HAJEK TERRY

PRINCE KIMBERLY

SORIANO KATHRYN

RALSTON JANETE

RUSSELL CHRISTOPHER

LONG KEVIN

NEAL RANDAL

FISHEL CARL

JOBE RONALD

KENDALL WILLIAM

ROPER CHRISTINA

ODELL CHARLES

FLEMMING SARAH

SAID MICHAEL

LEMMONS ERIC

STORO DIANA

BENNINGFIELD ALICIA

JERCICH SCOTT

BREWER GARY

ANDRES MICHELLE

DARE MARY

ONDERKO JEFFREY

HANSON ERIC

GIELOW CHARLES

HUDSON BRADLEY



SMITH PEGGY

DODSON KATELYN

MOONEYHAM ROBERT

ERICKSON LAWRENCE

RUXIN ROBERT

WRIGHT RICHARD

VALDEZ TIFFANY

TAVENNER CHRISTOPHER

HAMMER LINDA

MARY CIOLI

HOWELL JOAN

FITZWATER PATRICK

SCHATZ NANCY

LUALLIN TROY

HUMPHREY ELAINE

REISCHE KENNETH

LANGAN RICHARD

BARNES KEITH

HARRISON LYNDA

JIMENEZ ADAM

DONNER YVONNE

CARSON ROBERT

LIPTAK JAMES

POINDEXTER CAROL

HONEYWELL REBECCA

LANGER YVONNE

ALLRED KEITH

GROSS THOMAS

CARDARONELLA REBECCA

WEIS RANDOLPH

MCCOSKER KEVIN

GIRARD MICHAEL

COSTA DAVID

BOTTS GRETCHEN

REINARTS GREGORY

MALLARY MICHAEL

ECCLES THOMAS

DAMATO DENNIS

SHOEMAKER CAROL

TIMMINS RALPH

SHARER LINDA

QUIRK THOMAS

JUST BRYAN

JOHNSON VERNON

POLIDORE CHRISTINA

MARES JOSEPH

GREELEY ROBERT



BURGGRAFF JOAN

ROBERDS RICHARD

O'CONNELL TIMOTHY

HATHAWAY LESLIE

COREY JESSICA

ARNEY PATRICIA

SMITH WALLACE

FLINDERS JENNIFER

KENNEDY CHRISTOPHER

CICHOCKI VICKI

RIDENOUR RICHARD

THOMPSON DENNIS

DOHERTY AZADEH

THOMAS JON

KIRKLAND JULIE

SINGER BRUCE

PASSOF MICHAEL

FRANK KENNETH

SHERER NANCY

BROWN MICHAEL

WILSON STARLA

MARA TODD

CARTER NEIL

LAROCCA JOHN

ADES MARK

GREESON GARY

ELLIS CATHLEEN

REDFERN JUANITA

KASTORFF JOHN

NICHOLS SCOTT

TIPTON LORRAINE

DIEHL JOE

CHANCELLOR CORNELIA

LAUSEVIC GEORGE

CHANCELLOR THOMAS

YASSINGER SIDNEY

QUALLS LAURA

ANGLEN NANCY

WOODLAND SCOTT

SMYTHE CHARLES

LEMAR SEAN

BALLARD MERLE

ROSS DANIEL

FERREIRA ALANN

BALLARD MICHAEL

MOFFAT WILLIAM

WINTER WILLIAM



FONG KENDALL

ELLIS RICHARD

KITTLESON WALTER

SMITH THOMAS

OCONNOR CHUCK

ANDERSON DAVID

CARROLL FRANK

BETHANY MICHAEL

PULLEY NATHAN

BETHLY JEREMIAH

PULLEY AMBER

STASZESKY FRANCIS

WILLIAMSON JOHN

KAELIN CORINNE

WILSON MIKE

SAGELY RICHARD

MEDEIROS CLARENCE

DHESI HARJIT

LIND MELISSA

HAAGENSON DAWN

BETHANY BARBARA

WEISKER KARL

CORNELIUS LISA

MERAZ CARLOS

SAUNDERS KRISTEN

VEILLEUX CHARLES

KRIZ JACQUELINE

EVANS WILLIAM

WETMORE JAMES

SPARKS JIM

SCHERSCHLIGT AMY

FREEMAN LINDA

FRY KAREN

NEUFELD ALBERT

SOLOMON ANDREW

BLOMDAL LOIS

CHAVEZ DANIEL

MARTIN RAIFORD

LEET JAMES

NUGEN BECKY

RYNEARSON RON

NORENE SANDRA

NELSON SHERRY

STOERMER PATRICK

AKERS JOHN

NAZIFI NELOU

JEFFRIES REX



KNIESEL BRENT

GREGG JOSHUA

DHILLON HARPREET

TAYLOR PAMELA

HANTS CHARLES

SPOOLSTRA GLEN

SPOOLSTRA KRISTI

MATTISON VAN

DIAS ROSEMARIE

MICHALAK ALLISON

SOWANSKY JOHN

ANDERSON DONALD

WAMPLER TABYTHA

MINOR CATHERINE

WAYNES JUDITH

SENCHY ROBERT

PARASHCHAK VOLODYMYR

TESCHERA MICHAEL

GARCIA STEVEN

SMOTHERMAN LAURIE

FAIRCLOTH SANDRA

GEISLER LUKE

GAAN GREGORY

LEACH MICHAEL

LUTHER BRENDA

LENZ ELAINE

BADAJOS SARAI

SCHAMBER BRIAN

RIOSABBOTT SYLVIA

PALOMAR JASON

BAJAMUNDI BERNADETH

FERNLUND JEAN

MANN GURPREET

SHAUSMANOV SHAMANSUR

BOYENS JASON

NANCE LYNN

GERMAN SCOTT

MEYERKORTH MARGARET

ZINSKY ALAN

BOYLE BRYAN

WEST GARY

AKENS JEFFREY

PHELPS CLYDE

JOHNSON MACY

WILLIAMS STEVEN

RAMEY ROBERT

MCMEANS DIRK



BERGE BRIAN

GEORGE DAWN

TREMOUREUX ERIC

MILLARD JACK

LEEMANN DANIEL

CARTER LINDSAY

MCGREGOR PETER

KELLY DANA

DUDLEY JAY

MCKENNA MICHAEL

RUBALCAVA MARTIN

MC GREGOR KRISTIN

BAIR DENISE

MARTINEZ NATHAN

CORNEJO CINDY

SONNIK VLADIMIR

WOLFE VICTORIA

WHITEHEAD WILLIAM

TOLLE ERIC

PHILLIPS RON

KINNOIN ERIC

COOK JIM

BISNETT JOANN

PETRUCHOK RUESLAN

LOREA LORNA

PENNINGTON JASON

DANILYUK YEVGENIY

VILLARREAL MICHAEL

NIKOLAYCHUK RUBEN

PLUMLEY PHOEBE

LOREA MARGIE

DOLAN JULIE

GENTZ KEITH

FOX KATHERINE

HENDRICKSON DOUGLAS

MAXIM SHAWN

STEELE ROSALIE

PATTON KIM

IVES CHRISTOPHER

RICHINS KATHERINE

LYLE STEVEN

OROZCO FERNANDEZ ALEJANDRO

DRUM CAROLYN

SAULQUE DENNIS

RODRIGUEZ CHARLES

TSE BERNARD

DURBIN CATHERINE



TSE CYNTHIA

THORN MANPREET

HUTH SANDRA

HYDE JIMMY

GOLUB RICHARD

PETERSON WILLIAM

QUINTANA STEVEN

CUMMINGS SUSAN

KNIGHT EDWIN

MCDONALD JOHN

PHILIPS KILEY

BLEDSOE CHRISTOPHER

ARAKI TASHIRO MARSHA

ZASSO ATTILIO

TAYLOR CARL

WILLIAMS LAURA

BISCHOFF WILLIAM

JENSEN SONDRA

WILLIAMS DAMON

MOORE LYNN

JENSEN RAYMOND

WILLIAMS WESLEY

SIMPSON FRANK

WILHELM ROBERT

WILLIAMS HAZEL

MORRISON WILLIAM

VO PETER

MONGAN SEAN

GREEN ROBERT

JACOBS RAND

RHODES PATRICK

FARGO VICTORIA

STEIN MARK

ROSE LESTER

RILEY MATTHEW

MILLER STEVEN

BELLAVIA RONALD

MOOREHEAD SANDRA

KENNEDY JON

WILCOX STEVEN

GOMEZ JOE

SCHROETER WENDELIN

WARTA RICHARD

JOHL KULWANT

MARCKS BARRY

BORGES JOHN

WILLIAMS DAVID



ERNST ANDREA

MOSES BARBARA

FREEMAN SHIRLEY

HAMILTON REX

NUTTER JUDY

HENNESSY B

SCHUYLER MICHAEL

SUN SHUGUANG

CRAIG VERLON

ZEA MARTIN

BROWN MARK

BACCIGALUPPI ROGER

WRAICH AMRITPAL

COY JOYCE

KENOBBIE CAROL

FRY JENNIFER

HARRIGAN RHONDA

TENNANT JOHN

FRY WILLIAM

JUST ERIC

PARKER LORI

CARPENTER ANNA

LINDQUESTER DANIEL

WHITE JEANNE

ACEVES LAURO

RHYMER RAY

TRIEBWASSER BETSY

MESSNER LARRY

GARNER RACHEL

LEFEBVRE MICHAEL

MULL PHILIP

FAJARDO ANN

BURBRIDGE KATHY

TRESIDDER ELLEN

WILBERG ERIC

GREENBERG KENNETH

ENGLE JEFFREY

ANDERSON SHANE

MURINOVA MARIA

OLSON JON

CAMERON LOIS

THURLOW ALFRED

DOBERNECK JOHN

FARLEY JEFFREY

CRONE TYLER

FERGUSON MICHAEL

SMEDES KEVIN



MCCLUNG TAYLOR

WALLS DIXIE

GABOURIE RANDOLPH

LUZADER CHARLES

FOLLETTE DAVID

NELSON RYAN

NORRIS WILLIAM

RALSTON AMIRA

MARROQUIN JOHN

RAMOSMURRAY SHERRY

GILLUM SHARON

IERVOLINO JUDITH

MURRAY HAL

KROON CORNELIS

JONES DAVID

HELM RODNEY

PEDERSON JOAN

MORAVEK MATTHEW

TICHAUER RENE

RUSSELL ERIC

THOMPSON MARY

GARCIA DANIEL

GARCIA BRENDA

OTTO LARRY

BONESS MARCUS

HARGREAVES MARK

AIKEN HEATHER

BOULOS MAMDOUH

HINTZ DARWIN

SANBORN SHARON

WEST MOLLY

AFZALI MUJIB

AVDEYUK VLADISLAV

BOURTAYRE GERALDINE

GROVE JEREMY

BLUM JOHN

MANDUCA JERRY

BLUM PHYLLIS

SUTER PATRICIA

SEVERANCE DONALD

STARKS SHARON

PERKINS JANE

PORTER MIKE

KELLOGG PHILLIP

SZYDELKO GARY

KRAFT CHRISTIAN

COSTA JOHN



REYNOSO ISMAEL

HODGE CHARLES

CHEPURNOY ANDREY

HAAGENSON DAVID

TAGUE WILLIAM

SCHEFTNER STEVEN

HAYES EUGENE

LOWE JO

STINCHCOMB JULIE

HARTSFIELD DARIAN

BROADBENT GARRETT

ANSBRO MICHELLE

ROUTSONG BARBARA

HAMILTON KRISTIN

RAND MICHELLE

KENT LINDA

BLOCK GORDON

KOBRYA JASON

FRANKLIN SUSAN

SCHROEDER KIRK

TEGHTMEYER ANITA

HULETT RICHARD

COULTER DENNIS

RIGGS ROBIN

DENNISON JEREMIAH

JOHAL TIRATH

PETREE CAROLYN

EOFF ROBERT

MCCLAIN MOLLY

BAYLEY SHEILA

SILVA WILLIAM

ROONEY KELLEY

MOORE BARBARA

STEVENS GARY

COLLIN DONALD

FLOTTE WILLIAM

ERICKSON ZACHARY

GIUSTI SANDRA

NELSON MICHAEL

MILLIGAN SHAWN

KOEHLER RICHARD

MANNING JEFFREY

LOWELL RICHARD

SHIELDS JOSEF

SCHMIDTLEIN ANALEE

KLEEB ROGER

RIGGINS ROBBIN



DOUGLAS DAVID

WENDERING JAMES

MARTINEZ MARTHA

BENFIELD GLYNES

CAMPBELL THOMAS

KIAN PAMELA

HAWTHORNE PAMELA

SANTIAGO ROGER

PEREZ HERNAN

WILHELM MARTIN

HAMPTON MICHAEL

VAN EGMOND HERMINA

HANSON AURA

GANDY TIMOTHY

JUST SARAH

VOLEK VICKI

FLORES LYNETTE

DEGLAU DONALD

MURPHY AARON

TAMEZ CHRISTOPHER

PARKER DANIEL

THOMAS GARY

GREENE EMILY

NEUMANN WILLIAM

CARTOSCELLI LARA

MORALES MICHAEL

RUTLEDGE BARBARA

YAMANISHI LYNN

ROACH MARYLEE

ZIMMERMAN SUSAN

KNIGHT JOHN

ACOSTA CARLOS

SIMAS DIANA

COOPER JOHN

LEVIN MARY

JASPER CHRISTOPHER

REED KENNETH

VERKUYL GERALD

WELLS JANENE

TOLEDO ALEXANDRA

MINKIN CONNOR

UNGER JILL

RUNDLE DENNIS

PHILLIPPI DANIEL

HAVENS JOSHUA

STRUCKMAN DARCY

BLACK LYNNE



IANCHIS EMIL

TURNAGE DAVID

EMERY BRADLEY

REID DAVID

BUDEAN LUCIAN

REYNOSA MICHAEL

NAIDU ABHISHEK

SMITH JAMES

CROWL WILLIAM

WATTERSON WILLIAM

MACE DAVID

BECKER CHARLES

WASGATT ANN

RIVERA MICHELLE

TERZICH MIKE

MCCARTY MICHAEL

MARDAR VYACHESLAV

VINEYARD BARBARA

REESE KATHLEEN

ZAMORA ADAN

HOLDEN WILLIAM

GREENHILL LYN

ANDRADE BRANDON

JONES RONALD

BRAEGER KESHAVA

MCMURRAY JUSTIN

HAGUE MICHAEL

KIRK MICHAEL

JENNINGS DAVID

WILLIAMS MARTA

GOLDSMITH RONALD

RADLEY KATHRYN

LANGFORD STEPHEN

CACIOPPO ROBERT

FLORES BRANDON

PACE JACOB

SERBU DENNIS

BADER ROBERT

MONTGOMERY KATHY

STEVENS WILLIAM

WIECHMAN AUDREY

LUALLIN STEVEN

KRAWIEC MARK

HEINZ AARON

HONIG SY

VETTE MARTIN

SATFIELD CHRISTY



SOSH IRENE

CASTRO JONATHAN

HUTCHIN LISA

DOMANSKI JAN

GABRIEL MICHAEL

DOMANSKI HALINA

GABRIEL KATHY

CLENDENIN GARY

BENDER CAROLE

TAYLOR TERESA

EVANS JOHN

ROGERS JACKIE

BERTRAND PAUL

VOGEL GEORGE

RADMORE GLORIA

MORGAN JUDITH

BUMANGLAG BLAKE

ABROTT GLORIA

GONZALEZ STEVEN

RADFORD FRED

KAIN ROBYN

RADMORE EDWARD

UTZIG ALAN

UTZIG KATHIE

BARDIN WILLIAM

JOHNSTON BERNADETTE

DRAGO-MEYERS DIANE

RADFORD MARY

SANDOVAL DEBORAH

SMITH GARY

SWIFKA DANIEL

GAINES LISA

HAYS NANCY

BOYD BRIAN

CRAWFORD PHILIP

RYAN EDIE

DEBACK PHILIP

BISHOP LORNA

GARCIA VANESSA

GUTIERREZ MICHELLE

AVANTO ANALISA

ATASHKAR MORTEZA

AVANTO PATRICK

AVANTO DANIEL

HAHN JOY

SIMPSON MICHAEL

OWEN KAREN



CORBETT RENFRO LORRIE

EDWARDS CAMERON

FIORICA JOSEPH

CHUBB HAROLD

NORRIS ISABELL

LAFRENIERE KENNEN

STATHOS ANTHONY

AVANTO MADLIN

GOLDSTEIN DANIEL

BLODGETT GARY

LEE ANGELA

PHAN DUC

MARTINEZ MARK

RYNEARSON DEBORAH

WILDER NICK

WINTERS GLENN

GROVE JEFFREY

DOMA ANAMIKA

BOYKO GENE

WADE SHARON

ARNOLD THERESA

COLLINS TASHAE

DERENZO HEATHER

UVAROV ISAAC

SCHEIDEL AARON

LACALLE JULIAN

ANDERSEN KIM

ANGUS RICHARD

STARKS MONIQUE

SPERRY LYNNE

BROWN NANCY

CABARLOC MANUEL

HORN JEFFREY

CONSOLI JULIAN

CROSS DENNIS

HAMILTON GUY

KENNARD ROBERT

HAMMERS WILLIAM

JAMES JENNIFER

GALLENSTEIN JONATHAN

GOLDTHWAITE NANCY

OTT JEFFERY

GOLDTHWAITE TIMOTHY

JONES RICHARD

SCHEIDEL KAREN

WAHLBERG PATRICIA

BILLECI CAROLYN



MANGAT NAVIT

BATTLES KATHLEEN

JOHNSTONE LAURA

VANDERWOUDE LORI

MARTINEZ PEGGY

MATYE BENJAMIN

BISHOP MICHAEL

BROWN SHARI

FYE JODY

FYE GEORGE

DRUCHIK STEPAN

NASH DAVID

ASHBY PAMELA

RUSCH CALVIN

DRISCOLL MARY

RAMIREZ JESUS

WARREN NANCY

CHAPPELLE JOHN

KELLEY LARRY

VANDERVEEN ANNA

RUSSELL GREGORY

VANONI ROY

BROWN MAX

TROUTMAN DONALD

MCMANUS DAN

CASEM PAUL

OSWALT RODNEY

HARRISON MICHELLE

WAGGONER KYLE

HOLBUS MARTIN

HIXON JERRY

UHL JOHN

ESPOSITO JONATHAN

LOCKWOOD BARBARA

PLICZKA MARIAN

HOLCK CHRISTIN

GABODA WORTH

HAHN DOUGLAS

PROCTOR MARY

HAUF GARY

RIVARD KIRSTIN

RIVARD MARK

RIVARD ANDREW

BENNISON ELIZABETH

BENNISON JAMES

CLEARY JOAN

FREHE ERNEST



PEDERSON STEVEN

YOUN HYOUNG

TURNER MICHAEL

FLORES RUSSELL

WARD DOUG

PETERSON DANIEL

UNGER RUSSELL

RATERMANN MARK

TIRAPELLE THERESA

HAMMER FRED

QUIGNON SHANNON

HOUSTON JEANNE

HAWKINS DARRELL

SIMAKOVA VASILISA

CROSBY SEAN

LEMAN NANCY

LUNDGREN RUTHANN

MCDONALD JONATHAN

RITZEMA BREK

GEORGIE KAREN

FEYH MICHAEL

WOODBURY NANCY

ROBINSON LOREN

CLARKSON ERIN

MAST LOUISE

CLARKSON WILLIAM

SAPPINGTON RACHEL

TURSIC ERMIN

MUZINICH CHERYL

BITLER JERRY

SUDERMAN CRAIG

BLACK TERRI

WILSON HELEN

DELANO GEORGE

SMITH MICHAEL

THORMAN DAVID

FAIN ROBERT

SMITH DAVID

MITCHELL HARWOOD

BRATTON STUART

CLARK EDWARD

WILSON LELAND

OWENS CHRISTOPHER

RODGERS JEANNE

DUST MICHAEL

MORRIS ERICA

SOLICH FRANCIS



SOLICH JASON

GLEDHILL SUSAN

DAVIS CHARLOTTE

FORTNA WILLIAM

GRAVELLE MICHAEL

JENKINS WENDY

BALAKRISHNAN PRAVIN KUMAR

LEPPANEN TERRANCE

LUBINA KEVIN

STRADER PATRICIA

OYLER DAVID

ESCOVAR GUADALUPE

ALBIZO HECTOR

KAKRIDAS JAMES

CAVANAUGH SHANNON

MAURIZI ALEXANDER

WARENYCIA PAUL

DUNLAP CLAIRE

PERKISS KOBE

HOLT TINA

CORDERO MANUEL

KOHZAD MAHNAZ

BODEN JAMES

FLEISCHACKER SHANE

ZUMSTEIN MICHAEL

NEMY STUART

SHAY JOHNEVAN

BIDDLE SIGRID

RIES JOHN

NUNES CONNIE

HARRIGAN DENNIS

CLARK AARON

DIAS ROBERT

SMITH GARY

BIXLER GEOFFREY

BARRON WILLIAM

VAUGHAN RHONDA

FUSON HUGH

GILBERT KENNETH

TURNER DONALD

EVANS GREGORY

MCKILLIP SAMUEL

BROCK DAVID

SARNECKI VICKI

GITELES LINDA

ANDREWS MITCHEL

VAN BERKEL LINDA



BLACK JANA

BERTACCHI RONALD

CAPRASECCA MICHAEL

BROOKS MELISSA

SCHNEIDER BRUCE

BRECHT STEPHEN

MARIN KATHY

LEE CAROLE

KOMARA STEPHEN

TAYLOR CRAIG

KOHLER WILLIAM

BROW MARIA

MILLER RHIANNA

NUNEZ TINO

ROPKE SKYE

ENOS DEBRA

KELLER HEATHER

BAXTER TINA

OAKSHOTTT LOUISE

UREEL RONALD

CROSS KAREN

PARHAM AQUENITA

BENSON III JOHN

BUTIKOFER PAUL

PAOLINO DONALD

MCDOWELL PAUL

LANGE JEFFREY

DOBROWOLSKI JOE

BROWN CAROL

VILLALOBOS SYLVIA

HARVAN MEREDITH

SANDERS STEVEN

LEYTE PAMELA

VELAZQUEZ TONI

ANDERSON MICHAEL

BEZUIDENHOUT JOHANNES

DELMARMOL MARIAN

BLIGHT JEFREY

FOSTER SANDRA

FUCHSLIN RALPH

MCCARLEY RANDALL

BUCKLEY KAREN

MAJOR JAMES

HILTON JENNIFER

DEES SEAN

PATTERSON BRANDON

GORE BONNIE



LENZ ROBERT

THOMAS LAURIE

CALIENDO MICHAEL

DAMRO TERRY

WILSON GERALD

ROSENSTRAUCH KRIS

PLEFKA-WEIR MARY ANNE

SHOSTAK ALEX

CAROFF PETER

KOOPMAN ROBERT

PEERS CHRISTOPHER

RUEFF ROBERT

HEILER RICHARD

BERNARD HANA

LENNIG ARLENE

MARTZ WILLIAM

RICHEAL DAVID

CAROFF CYNTHIA

BREHM FRANK

RUST CRAIG

BOULANGER SERGE

JEWKES DELAINA

HAM JAMES

RUEFF KIM

HOWE SHELLY

LUCIER ROY

DAWSON DAVID

ROSJUN PIYAPORN

PADILLA DINA

BEVEL BARBARA

SWEET CLIFTON

KEAY LYNN

SCHULTEN EDWARD

MORALES BEVERLY

URQUIDEZ BRYAN

MCKEOWN SHERYL

FOX PAUL

PINNEY KAREN

ESTRADA ALDRICK

STANSFIELD JACK

DENNIS RANDALL

DENNIS SONDRA

JOHNSON KAREN

ACOSTA LEANN

FRANK PETER

NEVILLS LARRY

IHRIG LINDSEY



VOLKOV EUGENE

BRAZIEL DONALD

CARAH DONNA

IHRIG LUCAS

QUASCHNICK LISA

GREENE ELISABETH

BROOKS JOHN

SORG GARY

HALIBAS DAVID

WOODS MICHELLE

NELSON TERRENCE

TUCKER EMILY

TICHY DANIEL

SMITH SHANE

MULROONEY JOHN

PAYNE DARREL

CORNTHWAITE BRAD

PATO CAROL

FERNANDEZ LYNNETTE

SMITH DENNIS

PETERS JENNIFER

HATFIELD CAROLYN

ENOS JOHN

FEHRMAN THOMAS

MARTIN RUTH

KAPLAN LINDA

LANGLEY MARK

LOEWE MATTHEW

DENT PAULA

MCCLURG GAY

INGRAHAM ADAM

DOAN BRYAN

COX APRIL

WATTS LAWRENCE

BERRYHILL CHARLENE

JAMACA WILLIAM

COMINO JOSEPH

GIDDENS CHRISTOPHER

MCALLISTER SHARON

LITTLE CARRIE

BAILEY ALICIA

ROWE MICHELE

JENKINS DALE

BRINKMAN-JACOBS DONNA

BAGLEY JUDY

MASON BLAIR

FAIRCLOTH ROBBIE



DANZERIS DONNA

EMMETT CORY

CARTER DALE

BEHR DAVID

BARRY MARION

HALIBAS DAVID

CRANFIELD DAVID

GUNN JODIE

CHECK JOSHUA

WADE DENNIS

BELIAKOFF WILLIAM

HARTMAN FLORENCE

APPLE MONTY

RYAN ANN

HYATT KARI

ROSE DAVID

NEUMANN WILLIAM

SNELL SUSAN

WELCH CAMERON

RIDDELL DEANNA

SHIGEKAWA DAVID

PETERSON CAROL

BIAS GARY

SMELTZER BRAD

FARMER CHASE

KNOCH CHERYL

GEYER DONOVAN

DEMARTINI DAVID

NEWSOME BONNIE

DOW RODERIC

BRAINARD CASSANDRA

GEYER SARAH

CALEY CARL

SAXON ROBERT

SCHIRMBECK DARLENE

KLUENDER DENNIS

SWEET DAVID

ALVARADO EDDIE

MUZINICH CHERYL

MITCHELL GAIL

DUNCAN JOHN

CALLAWAY CALVIN

CURTIS CARMEL

COVELLA LESLIE

ISAACS ALEATHA

FITZGERALD BRIAN

SIMPSON MICHAEL



MEGERDIGIAN CINDY

HARKNESS WILLIAM

BENNETT BRIAN

BARTON CHRISTOPHER

CUMMINGS DORIS

MUNT CINDY

MOSCA CRAIG

CARTIER SUSAN

CHIN DONNA

GEMME DAVID

MORLEY MICHELLE

KIEFER DONALD

MASTON CHRISTINE

POLICASTRO JAMES

KIEFER LINDA

LOOMIS DANA

HINES TERESA

HAMER ANDREW

COOPER ANDREW

COSTA ROBERT

VAS DIAS KERRY

QUINTAL ANTOINETTE

BROOKS ANN

SHORT DONALD

HESS ROBERT

FREY AARON

KINSEY BESS

REICH BRUCE

FERREIRA DAVID

KUENDIG CLAUDIA

RIFE STEPHEN

VERCRUYSSEN DARYL

WARE GERALD

FINCHUM GERALD

KUENDIG PETER

JACKSON MADELEINE

DARBANI JOHN

WARREN HARRY

MILLER SUSAN

FELKER YVONNE

FALKENSTEIN RYAN

MORROW JANIS

BLAIR BRIAN

BURKETT DEAN

SITES KEREN

NORDAHL RICHARD

WHEATLEY JO ANN



HARGROVE RENEE

VANCE RICK

PRATT JANA

WAUGH DONNA

GROSS GLENN

THORESON LINDA

CARROLL SUELLEN

HUNTER JOHN

WOOD TED

BUTTERFIELD DAVID

PAINE JANET

HAMMOND DEBRA

EDSON SANDA

JOHNSON MILO

ANDERSON MARLENE

KELLY DAN

KEITH RYAN

BECKER TAMMY

FLATEN DANA

RITCHIE FRANK

SOMMER MICHAEL

MILLER JAMES

WRIGHT ROBERT

ZOMA MATTHEW

STOCH JIM

RITCHIE KAREN

MACY MIKE

SOLLAZZO MICHAEL

GRASTON THOMAS

BALTZER STEPHEN

LONG SHARON

RITCHIE ZACKARY

WINTERS GLENN

VICK SCOTT

NEWTON TERESA

CHASE CAROL

MANNEL WILLIAM

ELKERTON PATRICIA

BOXLER THOMAS

MOWER JOHN

MAUNDER DYLAN

SAVAGE SUSAN

LEUCHTER DAVID

WELCH PATRICIA

HOLCOMBE LORI

BABLINSKAS THEODORE

SMITH CHERRYL



DAVIS MARK

BOUCHER ERIC

WOLKENHAUER JANIS

CHALONER GREGORY

VESTAL ANNA

MATHWIG BRENDA

GLASGOW FORREST

SIEMENS KEITH

VIRK RAVINDER

MOORE TERRY

OMODT KURT

TOFFELMIER SHELLY

JOYCE PATRICIA

LOURENCE JOANNE

OSBORN DAN

MACVITIE DON

MESSNER LARRY

ROWLAND MIKE

MCCONNELL KAREN

RAMIREZ RODNEY

GLASS MARTHA

MYERS KAREN

GOODELL JOANN

BOEHM JOHN

WASSATHER CLAUDIA

KRIPAL KERE

TOFFELMIER MARK

PETERS DIXIE

HAZARD ERIC

HENSLEY TARON

PAIDAKOVICH MARY

DETERS ROBERT

MANDERE LISA

ASZTALOS JULIUS

HOAG RICHARD

SETIAWAN TONNY

WANNER KERI

STARR PHILLIP

PETRASH RANDAL

PETRASH NORA

TEIGLAND MARDY

MARSHALL RAYMOND

DISANTO REANNA

SNELLING LARRY

NAVARRO YVONNE

MORRISON DEANNA

HAIGHT ROBERT



BENNER LANCE

CERVANTES TONY

HOBERT ROBERT W

CUNNINGHAM MICHELLE

MOSIER HOLLY

FANNIN NAOMI

HILES MONICA

VISCUSO RICHARD

AMERMAN RITA

KJOLSING JEROME

LEWIS JEREMY

LANGREHR TAMI

SMITH DAWN

BARKER MICHELLE

MERRYMAN FRANK

BRAUN SUSAN

STEIGER ELIZABETH

SMITHLINE BOBBI

CARDOZA CAROLINE

MAUPIN PAUL

GRAY ERIC

HIRST RICK

ROURKE COLLEEN

JAMES MICHAEL

STEWART KRISTEN

BAKER SHEREEN

STEIGER EDWARD

DATWYLER JEFFREY

ROZMAN RODNEY

POPE AMBER

LAW DAVID

PELLETIER ELIZABETH

BOYD JENNIFER

RECTOR BRENNAN

CANFIELD TANYA

HALSELL JESSE

HALE CHRISTINE

BURDETTE CODY

DUNCAN ERIN

ODELL DONNA

DAWSON MARILYN

KINGMA DALE

MADDEN JOSEPH

WITT CARLA

CRAWFORD DENNIS

ALLEN HEATHER

SCHABERT GAIL



WOODRUM CHARLES

MEYERS J

TOBIAS CAROL

CHRISTOPHER JAMES

ARESCO JOHN

STONEHOCKER JESSICA

WHITMORE GARY

BYRNE JOSEPH

HALL RALEE

GROSS JUSTIN

SANDER JO

MCLELLAN JOHN

BIRDSEYE KATHERINE

STEBBINS JON

WILSON GREGORY

MCCOY MICHAEL

CARROZZELLA MICHAEL

SPRINGER ANDREA

ROEMER JOAN

ALBERTSEN FRANCES

SANTIAGO ALISON

HILLY DIANNE

LOESCHER LYNNE

HENDERSON DAVID

LIEPART GEORGE

COOPER TERRI

JEWEL BILL

HELENIUS CLAUDIA

MUSE KATHIE

MYERS KEITH

FLANAGAN JANN

SHIMEK E

SLATER JERRY

MUSE FRANK

JOHNSTON JAY

BRACKNEY JACK

VIRGILIO COLLEEN

FALLON TIMOTHY

ANDERSEN KIM

SIBLEY AMY

FIGEIRA DOUGLAS

KIDD DAVID

HARRIS KIRK

GOWAN JEFFREY

DECKER TERRI

BURSKE DALE

FLEMING ROBERT



KUBIK CRAIG

KAI LILLIAN

BRASCH LLOYD

BAUMEISTER FREDERICK

ALVES DAVID

WILLIAMSON DAVID

HINES DAVID

MACMILLAN DANIEL

MARSHALL DEE

FINK REBECCA

HALLAM ERIC

THACHER EDWARD

GUERTIN ETHAN

DAVIS ROBERT

DRAKE CARL

BLACK WILLIAM

PRICE MARY

REED CARMEN

BARTLETT BRETT

HALL CYNTHIA

HUMBERT MARK

BUTT CLYDE

ENOS DEBBIE

EMERY KAY

HOUSE DONALD

GEORGE DAVID

ADAMS GEORGE

KATZ FRED

MELVIN EARL

JENKINS GARY

MAY CALVIN

CLARK LORA BETH

METHVIN WILLIAM

MAX CHAD

SNIDER GARY

CHANDLER VICTORIA

MCLAUGHLIN THERESA

PEARCE JAMES

BUSTAMANTE ANTONIO

ARIMA GLENN

MUSICK DEBRA

BENTLEY STEPHEN

ALLEN RONALD

GOODWIN SANDRA

ASHURST MARK

GIULIANI DIANE

MURRAY JAMES



DAWSON JAMES

SCHMIDT JOHN

BLOOM JUDITH

SPRINGER ROLF

SHYNE KEVIN

KHAMBATTA MARUK

ROSS LARRY

NORTON ELIZABETH

MINTER MARCI

DONNELLY PAMELA

GRIVEY BRUCE

SENKBEIL KURT

CORSE ANNA

WOLOCHUK ALAN

JAKOBSEN MICHELLE

WILLIAMSON HELEN

WEBB BILL

DAVIS KEVIN

CARDENAS ALAN

TRAN AMANDA

BRAID MICHAEL

RODARTE MAUREEN

WINTERS BYRON

DONNELLY MICHAEL

LIVELY-ROBLES KIMBERLY

LEACH DAVID

TETRAULT KITTY

REILLY SUSAN

MOSSBERG JEFFREY

DAUGHERTY KATHRYN

KNOPP GREG

PETER MITCHELL

DIPIERO MICHAEL

PAPEN DORINDA

MCKINNEY CYNTHIA

LESLIE ERIC

REIKKO JULIE

PETERSON MICHAEL

FRISTOE KARIE

NICHOLAS MARTIN

BROWN MAURICE

DUNCAN JENNIFER

AIMAR JOHN

NUNES BEVERLY

RAMAGE MARK

LARAMORE MARK

RYAN FRANKLIN



BALOUGH KATHRYN

BURKE JANE

MARTURANO JOSEPH

PRITCHARD WILLIAM

BRANDON AMY

COLWELL KAREN

PEREIRA ARTHUR

WHITAKER JANET

HALE JOHN

NALEWAY JEFFREY

MOORHOUSE RICHARD

ROSS KIMBERLY

DEL TESSANDORO VITO

IVASHIN PATRICIA

WARD JAMES

CHRISTIAN DON

HOLBY HAZEL

FAHY JOHN

ANDERSON DENNIS

STARKEY DARLENE

DAMEWOOD DAVID

HANES KANDICE

CHRISTIAN SUSAN

WEINBERG MICHAEL

BOWLES BRIAN

KRAMER JOHN

TAYLOR CHRIS

WALBORN MICHAEL

RIDGWAY GREG

WARREN NANCY

PENDERGRAFT CRYSTAL

HORNING ROBERT

BUOL RICHARD

FAULKNER LINDA

PICHA JENNIFER

SWARTZMAN KATIE

COLLINS DEBRA

GILBERT BECKI

MUELLER STEVEN

HORNING MARVIA

GROVE ROBERT

LANGFORD MIKE

OSBORN CRAIG

BENSON MICHAEL

ELG CEDRIC

DAVIS MATT

BOGGS JOSEPH



NOLL MARY

FRINK DANIEL

KIDD LINDA

MULLEN MICHAEL

OWEN JANET

WIDLUND NINA

GRANT JORDAN

RAWLIN LUNETTE

PEARSON KAREN

ON OMAR

ROE DENNIS

RHOADS KATHIE

GANS JEFFREY

KEITH GAYE

CLARK THOMAS

VIRDEN EDWARD

FJELDHEIM ELIZABETH

KITANO PAUL

CLARK LESLEY

PELLICANO PAUL

PRIGMORE STEPHEN

GARDNER SALLY

GREENHILL LYN

WILEY NEIL

WALLACE JOHN

FJELDHEIM ERIC

KING PEGGY

EDWARDS KEVIN

GRIMM HEINZ

LEE STEVEN

VAN GOIDSENHOVENDORUS

JENKINS GARRETT

WHITE DANIELLE

MOLONEY KATHIE

GRIFFIS JAMES

SPITZ LAUREN

ROSENTHAL ROCK JANICE

WILEY PAMELA

FJELDHEIM SVEN

LAU MARY

KAWASAKI MICHAEL

LAWRENCE MICHAEL

TEIXEIRA PAMELA

ROE JULIE

PRICE JUDY

FRALEY ROBERT

THOMPSON PERRY



ELLSWORTH SHARON

BIELICH HOWARD

KINCH DOYLE DEBRA

VANDEGRIFF JESSE

MORISI DONALD

SUTCLIFFE GEORGE

ELLSWORTH KEVIN

HENNEMAN JOHN

MAGNUSSON ERIC

LOUDERMILK LAURA

KEENE RICHARD

CHAMBERLAIN RON

TASSONE FRANCIS

OSBORNE GEORGE

MALYY SERHIY

HARRIS JACK

HARLESS BRIAN

LAZIER STEFFANI

FREEMAN REBEKAH

DVORACEK DEANE

OLSEN JACOB

FLETCHER CARYLON

OHLSON CRAIG

ANDERSON RALPH

GILSTRAP ROBERT

SMITH ANDREW

YOUNG GORDON

NAGEL JOHN

ANDERSON SHARLYNE

MARTIN PHIL

MORGAN DEIRDRE

FORD BRIAN

BABB JEREMY

MEADERS RAYNE

PALMER BRIAN

STRUTHERS RHONDO

CHAMBERS DENNIS

BABCOCK PHILIP

IMHOFF KAREN

BOUCHER WENDY

WOOD DEVIN

LUPINETTI FREDI

CALES RANDY

AHNELL DAVID

FINTA MIKE

ASHE JAMES

PURCIEL LARRY



LUPINETTI JOHN

MCCUTCHEON JOHN

MYERS RICHARD

CATRON KRISTY

CHIGHIZOLA LIZBETH

CARMICHAEL PATRICK

AHNELL NANETTE

JOHNSON JEFFREY

GAYNOR MAUREEN

PRIDE LORRI

MOHLENBROK GERALD

CARREL CRAIG

PINKOS TIM

CORDEIRO MARTIN

WILDE NICOLE

WOLLENBERG RONALD

MAST LOUISE

WESTERLIN JAN

GONZALEZ MARCELINO

VANNESS RICHARD

MONTGOMERY JENNIFER

GONZALEZ AMANDA

KENNY KATHRYN

BOLDT JAROD

WILES JEFFREY

MADIGAN ALYCE

SWENSON ROBERT

REUTLINGER MICHELLE

SIMMONS RANDY

HARMON SHELLY

CARNAZZO-BROWN CAROL

BICKFORD LINDA

KESSLER CHERI

SLOAN WAYNE

SCHWIETERT COLEEN

TOCK STEVEN

PEABODY SANDRA

WILSON JOHN

WILHELM FRANCES

NAVARRO-SKINNER MOLLY

SCHWIETERT RANDY

ARVONEN DAVIN

WEIL GINA

ALBAUGH ALLEN

HOWELL CANDACE

STEPHENSON KIM

G B



RAMSEY RON

MOORE WAYNE

LAWSON BARBARA

GAGNE DENNIS

LAURSEN SUE ELLEN

JACKSON TERI

YERGENSON DENISE

JOHNSON SUSAN

WILLIAMS JAMES

EMERSON ALAN

FREISE DEBORAH

CRANFILL ONA

KOZUMPLIK MICHAEL

CASH JAMES

WHITAKER AUDRA

HOGE EDWARD

TRIER DARIN

BOOTH JAMES

ENGEL MARK

BERGMANN THOMAS

SCHOTTMAN ROSE

DANIELSON MIKE

THORNSBERRY DENNIS

MCEVOY JOANNA

HARMON LENA

MCCARTY MICHAEL

HARMON DAVID

LUDLOW MICHAEL

WILSON KEVIN

ZEIER KEN

HALE SARAH

MACCHAMBER DARRELL

PORTER MICHAEL

RINGER FREDERICK

BLANKENSHIP ALAN

ALLGEIER ROXANNE

CASTEEL WILLIAM

STAMARIS DENIS

WEAVER JOSEPH

PRATER CLAYTON

CRIST LINDA

MORGAN PATRICK

WHAM AARON

MC CULLOUGH ZHANA

WALSH DOUG

SALOMONSON ELIZABETH

PLECHATY MICHAEL



STAMATIS WILLIAM

NORVELL KRISTINA

ABRAHAMZON BERT

MORRIS SAMUEL

HILL WILLIAM

KESSLER GEORGE

RINGER CHERYL

BRINSON ANDREA

KINDLE JEANETTE

LUDDEN PAUL

MAUS JUDI

KEERAN ROBERT

PETERS THOMAS

DAVIDSON GARY

PORTER HILARY

CROCKETT JAMES

HARRELL BARBARA

BATTLES ANDREA

SNIDER TERRI

ENGSTROM ALLISON

LOTT JARRID

FAULKNOR BRETT

DANIELS ARTHUR

HINSHAW WILLIAM

LOFLIN TERRIE

MERIAM CHARLES

SLATE SUSAN

MAY ROBERT

PICHA CATHERINE

ARINO MARY

BAIR DENISE

DANIELS WANDA

ERNANDES FRANK

SCHOOLING JARED

WEED JULIE

KOPEC GERALD

KOGER LYMAN

BAKER GAIL

BRIDGE JACK

QUATTLEBAUM GREGG

MCCOY JUDY

LLOYD JAMES

BROWN BONNIE

DUNZWEILER KAREN

RIDGWAY DOUGLAS

HODSON JANET

ISBELL KAY



DALGLEISH HANNAH

THEODORE TIM

FONG ROBERT

PESTA HOLLY

MCVICKER ADRIAN

VASKO DARRYL

WILLIAMS JOSEPH

SWANSON KARL

RAY DIANNA

PALMER JOHN

MORRIS COLLEEN

DEKRUYFF ELEANOR

BOGACZYK JEFFREY

HEMPHILL DOLORES

HIBBARD BRADLEY

HOWARD DENNIS

SULLIVAN LONNIE

LEONARD MELINA

HEMENEZ DENISE

TANNER ROBERT

HEMPHILL ROBERT

GRILLI LAWRENCE

ABLE KENNETH

GROOMS JILL

MOORE DAVID

LEONARD MARK

BOWMAN ERLINDA

MCFALL JILL

DOSS LARRY

WARFIELD CARL

KELLY KAREN

PERRY JENNIFER

HEINRICHS CHARLES

BEEHNER CHARLES

MCDOWELL KELLEY

DUELO ELENITA

KELLY LINDA

MURDOCK KARY

KELLEY GREGORY

MENDOZA CAROLYN

ARMSTRONG DENVER

LUCIDO BRETT

PATTISON KIM

LIVINGSTON LARRY

LEITH JAMES

HAINES CARRIE

RATKEY LEIGHTON



MIKLES JEFFREY

ABROTT ARNOLD

BELLATO KEVIN

GRECO CLAUDIA

MISTAL GINNE

SOLDATE JUDY

MAY MARINDA

SHEETS CODY

HOUTS EAN

BEBENSEE DENNIS

HUNT MARLENA

HILER HARVEY

GIORDANO ADRIENNE

BRASHEAR GLENN

PRICE DAVID

LYONS LEE ANN

GACANICH ANDREW

TAYLOR SUSAN

SMEAD MICHAEL

TURNER KIMBERLEY

BATCHELDER CRAIG

SPRINGER BARBARA

LEWIS LEAH

HART BENJAMIN

HAIGH JOHN

HECK SUMMER

STIDHAM MARY

FEENEY COLLEEN

SANTOS ENOS

SOPER KELLEY

TATRO MICHELE

HATHAWAY JILL

BOTTOM LAURA

BOEGER COLTON

SAMCO MARY

JOLLEY KEITH

NIXON JOHN

CLAYTON LORRAINE

ABRAHAMSON SETH

BARNES FRED

MILLAR ALAN

CHARETTE JOSEPH

ALVES CALMA

HUFFINE KAY

HUBARTT WILLIAM

LAUSTRUP ROBERT

MCCLURE SANDRA



GALLYER CHRISTOPHER

OCAMPO DIEGO

HOLCOMB JAMES

VAZQUEZ JUDY

VAN BERGEN LAWRENCE

MCELMURRY DANN

BARRON KEN

BAGWELL WILLIAM

ROBINSON JACK

GLASGOW JEANNETTE

MUSER STEPHEN

DITTO ROBERT

LEE ANGELA

JEWETT CLINTON

SOLUS DARWIN

MUNOZ CARLOS

BOYER CHRISTOPHER

DEMKE ROBERT

SIMMONS DARRYL

TARBELL DEAN

DILBECK RICHARD

PARSONS DON

WHEAT JULIE

ENSS CHRIS

ASHER WALTER

MACIVOR EVAN

ENOS GARY

YORK DAVID

LAKE GREGORY

ZIRKELBACH ERIC

ECKSTEIN ALAN

NIELSON DAVID

LESSA CAMMY

BRUBAKER AMY

GREGSON WAYNE

MOUTARD NATALIE

KISHI GLENN

HOFFMAN KRISTI

FOSTER DAVID

DAVISON JASON

BROWN SHAWN

WILSON DAVID

MENDENHALL CHRISTIAN

PICKETT SANDRA

BETTS BRUCE

BROWN DAVID

HOFFMAN BRIAN



ESTES RAYMOND

JOSSIS JACOB

MARKOJA ROBERT

HATTRUP JAMES

PHILIPPI LOREN

BELNAP VALERIE

DUTY DALLIS

SVENDSEN DENISE

NOVELLO CHARLES

DEVER MARK

SCHWEICKERT ERIKA

HERMAN BEVERLY

HEINS WILLIAM

LELAND DAVID

TANGREN JOHN

SCHNEEKLUTH CURK

RIESS ANDREW

DUNCAN GERALD

FICKES JOHN

THOMPSON HAROLD

COUGHRAN GEORGE

MCCULLEY CHERYL

NELSON JAY

EHLMAN CORT

ALBANO DOMINIC

DUNCAN KATHLEEN

THORNTON JACOB

CLARK DUDLEY

YOUNT JENNIFER

KIFF JENNIFER

ELLIS ANDREA

STEVENS JOHN

GETTS THOMAS

WOODRUM JANE

LEIPER KIERAN

NOE CHARLES

AVANT JEREMY

CARRASCO KIM

WHITE DALE

DETLING MARTIN

MACDONALD CYNTHIA

ADES MARK

MELUSKEY PATRICE

PENTECOST ANDREW

GONZALES PETER

CENA FRANCIS

ENCARNACION CATHLEEN



LINDQUIST PETER

DWYER PATRICK

BURNS RAY

SCHLICHTENMYER RONALD

MARTIN DARRELL

JONAS SANDRA

HYDER MARK

JAMES MARY

COLOMBINI SANDY

CINKEL ROGER

MCDONALD BARBARA

OWEN PAYTON

SAHLIN NINA

BERGESON NEIL

BURR MICHAEL

FERRELL ARTHUR

MENG-CUMMINGS SARAH

GRAHAM TONY

FERNANDES LEONARD

LOWERY CHRISTOPHER

RUTTE RICHARD

KUCHUGURNY NATASHA

HIGGINS JUDY

KOBLITZ KIMBERLY

RECTOR SKYE

PENDERS RENO

DRAKE KYLER

FEDORCHUK LANITA

BALDERAS MARIO

BEVEL BARBARA

MCCARTHY JOSEPH

KUCHUGURNY NICK

BRACKETT KALAH

OVERBEY KEITH

SCHLEDEWITZ RICHARD

MERCURIO PAUL

DICKENS RONALD

STOCKTON THOMAS

WORSLEY ROBERT

AKERS WILLIAM

LIEUWEN PAIGE

DOYLE SHANNON

BUTRUCE JOHN

PULLEY MERLE

VILLEGAS FERNANDO

HELEKUNIHI JACQUELINE

ASSELIN SHEILA



MARTIN DAVID

BETHEA LEAH

FALES AARON

BRADDY ROGER

DENHAM RYAN

FIORICA JOSEPH

LANGSTON KIRBY

KELSO JOHN

HARRIS ROBERT

TINCHER LUCINDA

RICHARDSON ROBERT

SHRIVER RITA

BOYD SCOTT

SALIEM PATRICK

DAVIS BRUCE

KRATZ ALLEN

PAGANO CATHERINE

PIERCE ROBERT

GARCIA KARIE

TREVINO RONALD

SOOHOO LEON

HENDERSON KAREN

FERRIS CHARLES

KENNEDY LORENE

RAFFA GREGORY

ACCURSO ROGER

ESTEP GARY

ZATKIN ROBERT

LAVERING RANDY

MOFFITT KAREN

HOSCHLER STEPHEN

LYNN CINDY

GREHM KAREN

ORGAMBIDE JOHN

OLSON RONALD

KELLEHER MICHAEL

DAVIS DANA

HILTON MARK

NEEDLEMAN ALICE

SMITH JEFF

HOOKER MICHAEL

FLOTH MARY

MEYER SHARI

ANDERSON CATHY

GATTON MELANIE

GANZER MICHAEL

ANDERSON BRUCE



PETRUL THOMAS

LIMKEMAN STEVE

SCHLESINGER MARK

HILES RUSSELL

MARSHALL STEVEN

EURITT H G

GREENE JEFF

DISCHLER STACEY

MACIEL DENNIS

STRATTON ROBERT

DIXON LORALEE

LANSER ROBERT

GREHM MATTHEW

ADAN RICHARD

SIZEMORE MICHAEL ANN

RADMANOVICH CAROLYN

LORIG RICHARD

DREW STEPHANNIE

KOTSCH GRACE

COHMANSCHI RACHEL

HANDLER SHARON

BULLOCK RICHARD

KIM MICHELLE

KENKEL ROBERT

FIELD JOHN

TANNER MARK

REYNOLDS KATHI

LAUENROTH JOHN

FRELICK DENNIS

DISANTO DANIEL

DUNLAP STEPHEN

BEHM MEGHAN

BASHORE GILBERT

MILLER STEVE

CHUMBER NAVEEN

EDWARDS ELIZABETH

WILLIAMS LINDELL

RAGLIN MELODY

DOUGLASS KIM

RING DAVID

STEIN PAUL

HAUCK VERNA

MOKHLESI ALI

BULLOCK SHERYL

WHALEY PHYLLIS

HAYNES MICHAEL

HARRIS JEANIE



CHAMBERS JOHN

GIBBS SUSAN

VERESCHAGIN MIKE

TYNAN PATRICK

NEVIN DAVID

KRAMER GLENN

VERESCHAGIN JENNY

WITMER STEPHEN

BUCKTHAL SALLY

MUNSEE STEWART

CURTIS PENELOPE

ALVIS MARTIN

HARVEY TERRI

SIMPSON SILVIA

HAINES CARSON

FITCH LARRY

MCLENDON DOUGLAS

BASSETT GLENN

BURNHAM ROSEMARY

SEAMAN RANDY

RICH FRED

MONTGOMERY SCOTT

FIELDS JUDITH

MCLENDON KATHERINE

HILLMAN DOUGLAS

SIMMONS THOMAS

WASTAFERRO RICHARD

AMBROSE LAWRENCE

BECK KURT

FIELITZ RICHARD

ENSBURY RICHARD

FIELDS JOHN

GREEN MICHAEL

ROBINSON KENNETH

GROSECLOSE AARON

WALLACE CLINT

BODMER JEFF

HYDE ELIZABETH

NIBERT GARY

NAGEL THERESA

COPLEN WYATT

SCHEPIS GERALD

FINNEY JOHANNA

SAHR TRAVIS

JACOBSEN TRACEY

JONES SHARON

JOHNSON TIMOTHY



WIESER MATTHEW

FREIRE JOHN

MCCALIP TAMI

STONE THOMAS

HESSE JANICE

SEGURA ANN

JOSEPH ROBYN

MALVINI ANGELA

KERWICK KAREN

BATT TERRENCE

SAWCHUK KEVIN

LANTZ STEVE

CARAVELLI JILL

BANKS EVELYN

MELLETTE PAUL

TRUAX JOHANNA

HAND NICOLAS

COSTA MARY

ABRAHAM WILLIAM

HOLDEN RAYMOND

JONES TINKER

STEVENSON SANDRA

RIVERTREE VIDA

PERRI JOSEPH

CAMPBELL TIMOTHY

POLLI MARK

BARICH DONALD

MCLAFFERTY MICHAEL

PALOMAR KATHIE

STEVENS WARREN

CAREY THOMAS

GIANNINI NICK

WOOD ANTOINETTE

REYNOLDS ROBERT

BAER CATHERINE

TESTA RICHARD

CLUVER ALAN

BERTA RICHARD

MOELLMAN STEPHANIE

CAMOUS GERARD

PERKINS DALE

VAQUERO STEPHEN

SANCHEZ MELANIE

TESTA MADELENE

BERGGREEN JOHN

OSOWICK DENISE

CONRAD BLAIR



BERGGREEN LEANNE

ROBERTSON CASEY

GOULD MICHAEL

BENSON RANDY

RANKIN EMILY

WHITLOCK CHRISTINE

STOUT CHAD

BOISCLAIRE LAWRENCE

WILSON GARY

MAY DENNIS

REGINATTO CAROL

ROUTH SHELLY

STOUT YOLANDA

CHITTOCK ROLAND

BADGER NOEL

CHUBON TROY

RUST KAREN

VONDEROHE SUE

SPONABLE WILLIAM

RADFORD LINDA

GOSAL PARMJIT

PIMENTEL DEBBIE

ROBERTS NED

LONG SCOT

WOODS ELIZABETH

GREENE JOSEPH

STACKHOUSE STUART

SMITH THOMAS

WHITE MARLENE

EVANS BILLIE

MOGG DALE

CAPPA PATRICIA

BUNYARD LEE

AKERS JOHN

PARKER-FRANK JAMIE

WILLHOIT GARY

HOPTON BOB

CARLSON DEBBIE

DERODEFF MORGAN

SHILLING TAUNYA

MITCHELL SUZANNE

MCDONALD RICHARD

SCHWABE MARTIN

DUEY MARJORIE

ADAMS SALENA

SEVERNE JESSICA

SCHLACHTER MARK



BRASS THOMAS

ZEIDMAN BARRY

KUYPER SEAN

WRZESINSKI MELINDA

ALVAREZ COLLEEN

HONNE JUDITH

RANLETT ANN

BERG SUSAN

BRESSANI LINDSEY

POLM DEBRA

PAPA KAREN

GERLACH JEREMY

WORDEN WAYNE

GEER KEN

COGNATO FRANK

GEER PAULA

JOHNSON BRIAN

DWYER SUSAN

MCCONAUGHEY CARINA

HAMILTON WILLIAM

SARVER MARIAN

MANIFOLD SHARON

DRISKELL JOSHUA

WALL DONALD

VERLEUR LISA

NEAL JOHN

COCKE JOSEPH

FREEMAN PAUL

MACKNEY DEBRA

KENNARD ROBERT

CLARK PAUL

WEISS STANLEY

PACKHAM BRIAN

CORTOPASSI DAVID

MACKNEY JERRY

PACKHAM KERRY

BERTAIN ANDREW

MACOMBER WILLA

CARROLL BETSY

DEAN MARGO

WAYNE MICHAEL

ROLLINS PAUL

MARCINA MARY

KALBERG MICHAEL

RICE JAYLYNN

PETERSEN STEVEN

HADDAD YOUSEF



ERICKSON THOMAS

OWENS TERESA

NICHOLS DANNY

CHANDLER DARYL

CARDOZA JOSEPH

JENSEN WENDY

OTT JAMES

STRENG JOSEPH

MACRI MARCANTONIO

WAYMAN ASHLEY

JACKSON CATHY

KASK JOHN

BILSBOROUGH CRAIG

GREENE JUDY

RIGGS ROBIN

MANSFIELD RICHARD

COAPMAN AMY

DAMICO LINDA

GRAVIER JOHN

PROSSER ROBERT

DOUGLAS TERRIE

ATKINSON BARBARA

GUIDA MARILYN

KAYE NANCY

MCDONALD ARNOLD

DEMASTERS SUSAN

COOK ROBIN

SNELL WADE

MURDOCK KENNETH

MANSFIELD SHARON

HOAG WAYNE

MCDONALD THERESA

HARDY JAMES

HAIGH CYNTHIA

ONEILL LESLIE

BRUSSATOI RYAN

HARNEDY MICHAEL

CUNNINGHAM WAYNE

KELLY ROBERT

MEADER SCOTT

MARTIN BRUCE

ROCHE JANET

KUNTZ RICHARD

WRIGHT DEEANN

HUNTSMAN BONNIE

RICKETTS CURTIS

MOORE ROBERT



STOCKDALE JAMES

PADDOCK BRIAN

HOOK JEFFREY

MARTINETTI JOHN

PEIFFER SUSAN

APOSTOLAKOS CONNIE

BECK MARGARET

PARRY JUDITH

SCATENA DANIEL

HAWS KENNETH

HARRIMAN BARBARA

MCCARTNEY WILLIAM

CUELLAR WILL

HUTCHINGS INA

HOEK SUSAN

HAINES JACOB

BROWN SCOTT

CORCORAN JAMES

LUIZA LORIE

SHERWOOD MARLIN

VISENTIN DEANA

HOLLOHAN GREGORY

YOUNG DEAN

NUNES WENDY

BIRD STEPHANIE

PERALTA LIZABETH

JENNINGS JACK

HENRICKS SEADEE

ALLEN LAURA

MANSEL KRISTEN

BURNS CHAUNTE

WARNER JERRY

MYNATT DEBRA

WERNER BLAKE

KOCH RICHARD

BECKHAM MARC

BETZ LARRY

BRADY HOPE

SHOWER MICHAEL

GRIFFIN CYNTHIA

KINNOIN PATRICIA

WOLTON RICHARD

THEIS JOSEPH

ROTH ERIC

DAMICO NANCY

VAN DYKE ANNABELLE

DELAVEGA TINO



RIEDEL RICHARD

KRETZMANN CRISPIN

HENKE PAUL

RUBICK STEVEN

SCHWARZWELLER PATRICK

ROMERO AMANDA

WILLIAMS KANDI

FULTON JENNIFER

MURPHY JEROME

RUSSELL ALICE

MCBROOME PAMELA

HEMENEZ LARRY

JALAMANI ZAKARIA

HOFFLANDER JAMES

DELANY MARIE

SALINAS CODY

CURRAN MICHAEL

YUNK SHIRLEY

RUSSELL BRYAN

NEUENBURG MELODY

ROUDNEV ANGELA

FROST MINDY

LILLY CHARLES

WEBB KEITH

FREISE RONALD

EARLEY LAWRENCE

KENSINGER BARBARA

KREKLOW REBEL

SMITH GARY

OSA JOSEPH

KIRBY RONALD

WEBB PATRICIA

COX DARRELL

MARRON LESLIE

KINGSLEY ROBERT

COLE THEODORE

TRUETTNER WILLIAM

CURRY LYLE

KEEFER BRUCE

KNOX IRISH

GHIRINGHELLI DEBORA

NOWICKI CRAIG

DYE LINDA

BUSTAMANTE CLAUDIO

COSTA JOHANSEN THERESA

HINEK WILLIAM

CAPSHEW GREG



PALMER MARY

CORBELLI KENNETH

CORTOPASSI ROSEMARY

SPONG MICHAEL

CANNON JOYCE

SPALDING DONALD

DRISCOLL LISA

RINCON MARK

FOSTER RICHARD

GEYER MILDRED

HOGREFE WAYNE

ARMSTRONG PAUL

LOPOPOLO JOHN

SATICA DOUG

OCONNOR ELLEN

JACKSON LAWRENCE

MUCKLE CHARLES

HILL BARBARA

HARVEY ERIC

SANNAR WILLIAM

MUCKLE JEANNE

SEABORG SABRA

DUNHAM MICHAEL

ROSE MARCIA

MARCHBANKS THOMAS

DUNLAP STEVEN

MOELLER PAUL

DUNLAP PHYLLIS

MORAN VICTORIA

MILLIKEN KENNETH

ROBINSON RACHEL

GRAFTON DEREK

GRIMMER JASON

LOFTHOUSE CAROL

VOSS KELLI

FOWLER CHRISTOPHER

PRINCE PAUL

KNOWLES GINA

FIKSDAL BENT

THOMPSON LINDA

KALMAN NANETTE

STAHMER WAYNE

FARMER MARILYN

SPEARS CYNTHIANA

VANKEUREN KATHERINE

WYATT NINA

KIMBALL KENNETH



HERSHBERGER JON

WEGER DONNA

DUNDAS JOHN

WEGER DANNY

MAGTALAS SUZANNE

MCFARLAND MATTHEW

SIMAO ANGELO

OSTER NEAL

MONTGOMERY FREDERICK

ANNIS DAVID

OSTER EDITH

NIEMAN MICHAEL

ALEXANDER KAMA

CAGLE EILEEN

LINDSEY DANIEL

HILL GENE

BAN RON

DAVIES WILLIAM

OVERLIN NAOMI

LINDSTRAND CURT

WHITBY THOMAS

VERCAMMEN DEBORAH

POPE TRACY

JAMES ERIC

SWINGLE THOMAS

MICHILIZZI MARTA

PERKINS GREG

LEE MARILYN

PRIDE DARYL

DINES TOM

ZOBEL BRIAN

BARTLEY JODY

THOMPSON MICHAEL

LADD LARRY

MARELICH KRISTEN

MERHOFF WAYNE

KAIN ROBYN

KINDICE TY

HUHTALA JEFF

DELGADO REFUGIO

WHITEHORN STEPHEN

JACKMAN GUY

CARTER-LYNCH TRACY

ABLES JARRED

RASMUSSEN DALE

MARKHAM DAVID

HENDERSON DENNIS



SPOON COURTNEY

SANDERS DEBORAH

VERCELLI KATHRYN

BLACK DALENE

CRAWFORD MELINDA

DEVLIN TOM

COLLINS DAVID

SOUZA PAT

STAINBROOK MARTY

STAINBROOK KATHRYN

WALDRON MICHAEL

PASTULA KATHLEEN

DREESMAN CAROLE

EL MIRA

LINKER MICHAEL

PAUL CRAIG

PALO TIMOTHY

DIEDESCH JON

COOK IAN

FARRELL CHERI

BABCOCK KELLY

WYMAN GLENN

FREDIANI VICTOR

WHITE TAMMY

ARCANGEL STACEY

DIEL ROBIN

HIGNELL KAYLINN

STOVER JODY

WHITLOCK TAMARA

PRAHL AARON

MCCARVILLE BRYAN

BROWN JULIUS

LINCOLN HEATHER

CRISWELL RICHARD

DAINES JOHN

PORTER ELIZABETH

CAPPS RONALD

WICKS THOMAS

BARKER RAY

OWEN CAROL

MCGHEE RIDGE

LORING SUSAN

RAMOS CECILIA

CONTRERAS LEON

MOORE JOHN

CASSOL ALYSSA

RODRIGUES ANTHONY



BILA BRUCE

MCDERMOTT LESLEE

VONDERSCHEER LOUIS

BODDORF BECKY

GOOLER TODD

GOLDSMITH ROBERT

MCGEE MICHAEL

FOULK ROGER

KROPHOLLER JOHN

REGER SHERYLL

SKOW RHONDA

WOLFANGER STEVEN

COMOLA BILLO

MILLER SHANNAN

BEIDLER GENTRY

ANDERSON SUSAN

POLITES GEORGE

MONATH JERRY

RUSSELL DEBRA

ENGLEHART CAROL

ALFSTAD RONALD

SIMPSON RUTH

MILITANO COLE

DEVANEY RICHARD

BRANDENBURG KENNETH

HERNANDEZ RAUL

GRAHAM PATRICK

SMITH ROBINA

CAETON DESIRAE

KEEL EUGENE

BECKERDITE PEGGY

THOMPSON SHELLI

CHANDLER LORNA

MEDLIN DAVID

WARREN CHARLES

ESCOBAR STEPHEN

MADSEN GLENN

CATLAPP FRANCES

SMITH ARTHURINE

SCHMITT TERI

BENSON LINDA

GUERRA GREGORY

KONVALIN HOWARD

DRAPER ISAAC

WANNINGER DONALD

GIFFORD RICHARD

LINCOLN BRIAN



STADLER SCOTT

ARNOLD JAMES

SEIBEL DIANE

ECK JAMES

SAUER NORMAN

CROSBY JOSEPH

PRINCE DANIEL

WOLFE COURTNEY

LEQUIEU WENONAH

NEMANIC MARC

LEQUIEU JERRY

DEEN PETER

CARTER KENNETH

SIMPSON SHARON

SIMPSON DAVID

KENT BILL

WHIPPLE NEIL

HOWAT SHAUNNA

WHOLEY LOUISE

WEBB WADE

ROBINSON EVELYN

GRAHAM STEPHEN

GRAHAM TERRY

MCGILLIVRAY DENNIS

EDWARDS LORI

JEDRZEJEWICZ TOM

ADAMS ROBERT

WHITE DEBORAH

PAULUS MATTHEW

FROST CAROLYN

WHITE CLIFFORD

STURTZ KENNETH

OOMS DEBRA

BLAIR LORENE

BERNARD BONNIE

ROSEMAN JAMES

ALLRED LAURA

PARKINSON ERIC

SCHULTZ FRANK

HENNESSY MICHAEL

CHASE BONNIE

COLLINGS JEFFREY

GRAY DALE

CHEN YUNHAN

CADWALLADER CURTIS

MARTELLO ANTHONY

ANDERSON WILLIAM



HOMER GARY

COLE JIMMY

GAUSTAD JOHN

LORIMER PATRICIA

HEIKKILA WAYNE

CLAPP JOLEA

HODNETT MICHAEL

WAGNER MICHELLE

MALINOVSKY JOHN

DUNBAR SUSAN

BRIM MARY

FIELDS DOY

SPECK CRAIG

CANTWELL GARY

KASHUR LARRY

BENTON DEE

SINGLETON LYN

BAILEY ROBERTA

MIRCZAK WALTER

LARIVEE SHARON

CHENEY ANDREW

WARREN DAN

VANLEUVEN DOUGLAS

BREWER PATTI

CHANDLER JAMES

KELSAY VALERIE

PINEGAR JUDY

JOHNSON BRETT

BECK DONALD

CRADDOCK GARY

JOHNSON ELIZABETH

HOHEISEL ANDREA

NYSWONGER NEVIN

MILTON THOMAS

SHORT DAVID

BAILEY JAMES

DURHAM SHELLY

SALVATORE SHELLEY MARIE

HALWARD JENNIFER

THOMPSON DENNIS

HARTSOUGH JOAN

SCHWARTZ ROBERT

KIRK DIANE

PERRY RENE

BILL JON

PUTNAM BRENDA

ALCORN CARLA



MARTIN NEAL

RASH RONALD

MABRY MARK

SPIVEY ASHLEY

VON AESCH EDWARD

JONES JASON

HARTMAN HARVEY

KUSHEN KIRK

BARBER BURREL

CANHAM JOHN

GUSTAFSON DEAN

GONZALES PATRICK

HAIGHT LINDA

UNDERWOOD ARLETTE

TETZLOFF WENDY

MICHAEL CECELIA

SOUZA SYBELLA

LARSON MARGARITA

MACKAY JESSICA

STEALMAN MARION

ALEXANDER JUDY

PALMER DAVID

SMITH CAROLYN

SUMMERVILLE JANET

COLLINS JEFF

ENGLAND ZACHARY

BARTHOLDY CLAUS

CARLSON NOEL

STARR ANNE

MESSER GREGORY

HOGUN DONALD

ROACH JANET

HUBBARD PENELOPE

OGILVIE JOSHUA

TERRAZAS ROBERT

CUNHA FRANK

DUYANOVICH MATT

DE LA O LUIS

HILL BIANCO JANIS

GOOD ASHLEY

FINKEL SANDRA

WILMARTH JARED

WILMARTH MARY

SMITH DALE

FINKEL LARRY

VEDDER STEVEN

KOHLER WESTON



MCSWEENEY DENIS

MCCARTHY BARBARA

GATELY MARY

VOGAN JULIE

HURLEY MATTHEW

COBBLER KIM

ROBINSON JAMES

REGNANI RICHARD

GARCIA ANSELMO

RICHEY GORDON

STELZNER RUTH

THOMPSON SHARON

THOMAS IVOR

ROBERTS DONNA

ROWLAND CALVIN

JONES MARK

SULLIVAN MARGARET

JOHNSON DOUGLAS

PRESLEIGH KATHRYN

VONHOF MICHAEL

GARCIA FRANK

MCINNIS SANDI

CHAPIN LAWRENCE

WALKER DAREL

STRICKLAND PATRICK

REGELIN STEVEN

ARDELL PAMELA

JOHNSON AMBER

PITTS KENNETH

RICHEY JANICE

ANDERSON TREVOR

CHAPPELL PAUL

PERO MARLENE

DODSON GLEN

JONES CHERYL

PERO WAYNE

BENTZ DAVID

COUTURE SHERRY

CRAIG NONA

SOTTANA-DUTT SHIRLEY

WILSON RICK

SHAMAN HAROLD

BECHTA SEAN

WILSON HELEN

WOMACK RONALD

CORWIN LINDA

BLYTHE DAVID



GLEASON ELDON

NICHOLSON JASON

BUESCHER BARBARA

CHRISTMAN TERRY

LUDY CHERYL

BEEKHUIS JENNIFER

TAYLOR CHRIS

SAULT RICHARD

SAULT ARLINE

HETTICH KATHRYN

REESE JAMES

ZAMARRIPA DAVID

POLLARD DAVID

HOOPER ROSS

AULABAUGH CHARLES

OGILVIE TYANNA

SCHOLFIELD COLEEN

HALES JANEEN

LUDWIG ROBERT

HEMP JOY

CAMPBELL THOMAS

LENNON CHRISTINE

TRUBY TIMOTHY

BAKER KIMBERLY

GATLIN SHELBY

JERNIGAN BARBAREE

ESCOBAR STACY

PEAIRS MICHAEL

SIECK RICHARD

WARTH STEVE

CHAO DAVID

CAPOBIANCO JUSTIN

JONES NANCY

SMITH DANIEL

SMITH RANDY

BURNS KEVIN

AULTMAN TERRY

KOHNKE THOMAS

PHILLIPS DALE

MCCABE ROBERT

SNYDER DAVID

OZIMY KARL

TIEDEMANN ESTHER

BLADORN EMILY

WEST KATE

LEWIS RAY

MCELVEEN SHARON



LINDSEY MICHAEL

BATTEY MARK

OLIVER JASON

HENSLEY RHONDA

HOPKINS DAWN

KATEN JAMES

WILLIAMS MARK

WILLEY DENISE

COLUNGA THEODORE

COLUNGA KIMBERLI

LONG CHESTER

DAWSON ANNE

DYKES DOUGLAS

MORRELL JANICE

MOUGHLER JANET

FLINT TOM

HOM PAUL

ANDREUCCETTI LAWRENCE

SMITH AARON

DENDAS MICHAEL

SHANTA MARI

PACKARD DAVID

MATHISON REBECCA

RUGE CARL

KEHRER MARK

MARTIN CYNTHIA

SEARLE ALBERT

BARLOW STEVEN

LANGE TIFFANY

STONE ROBERT

LOGAN REBECCA

HAWLEY-STONE MEAGAN

GANZERT SCOTT

KERN ROBYN

PENDERGRASS CAROLYN

DEAN WARREN

OLSON DIANE

ARDELL RICKEY

PEREIRA DINO

SMITH SCOTT

ADAMS DAVID

TURNER JANINE

LESEUR JEFFREY

MATTHEWS RICHARD

WILLIAMS FRANK

PLATNER SUSAN

DAVIS MICHELLE



WHITE LESLIE

MCCUTCHAN JANE

SIMMONDS LAURENCE

LIAPIS KAREN

HAMMOND TOM

HANNA ANNE

CLAPP DANIEL

REINHARD DAVID

NARAMORE THOMAS

HAYWARD DAVID

FITZPATRICK JOY

SMITH HILTON

HINOTE BRIAN

LUIZ CAROLINE

DELGADO MARIE

GRUBB STEPHEN

FRY TERRY

HINDMAN JAMES

STOVALL HEIDI

SWEGER THOR

LEHUTSKY ROGER

ABLETT LAURIE

TODD COLLEEN

TOGNOLI RICHARD

BROWN PATRICIA

UNRUH WILLIAM

MURRAY MATTHEW

SOUDERS CYNTHIA

BATES PAMELA

BLUME SHARON

GARNER MARGARET

HIRAKIS ROBERT

NELSON SCOTT

BOLTON JONATHAN

MCRAE GEORGE

JORGENSEN SUSANNE

BLODGET DAVID

ADAMS JOEL

GORDON LORI

BETZING GAYLE

HAMAR PAMELA

KRAMMER JOZEF

BENZ FRANK

HASSAN RACHEL

BESOAIN LISA

CORLEY DAVID

BRITTON WILLIAM



WATKINS PHILLIP

GOOD KRISTIN

HIRIGOYEN STEVEN

JONES BILL

WEBER NANCY

KAYS JANELL

PALERMO FRANK

JOY JOHN

UNGER JILL

LUCAS MARK

MOODY THOMAS

WORKMAN ARLO

HENSON STEVEN

HICKS MARK

LEISHMAN JUSTIN

BUSHA WILLIAM

MOORE WILLIAM

PENA KAY

OSTERBACK STEVEN

YOUNG CHIGOUNG

RIVARD MARK

AINSWORTH JEAN

MCLAUGHLIN KENNETH

LOWREY MICHAEL

RIVARD KIRSTIN

TYNAN JEFFREY

SULLIVAN BRIAN

ZERMANI ROBERT

WIGGIN SHARON

RIVARD ANDREW

HEFFERNON URSULA

DICKENSON RON

ROSALES CARLOS

HODOROWSKI JESSE

BENNISON ELIZABETH

LAUFER JOHN

BAKER JILL

BENNISON JAMES

BRATINA JOHN

LEISHMAN DALE

TRACY DOUGLAS

WHITE TYLER

REIMER JAMES

SCHOTTMAN ELDON

BINGLE BONNIE

LEWIS SALLYN

FREEMAN CHRISTOPHER



SAFFORD THOMAS

CONROY TERRY

GARST ISAAC

KREPS SHAWN

BENART-ABRAHAMZONTERESA

MARSHALL CHERYL

MOSE TINA

FITZHERBERT PHILLIP

PRESTESATER DUANE

BRADEN MICHELLE

HICKS MICHAEL

WHALEN PHIL

GRAY DOUGLAS

LUCARI JAMES

DEARDORFF GARY

MORGENSEN TRICIA

DICKENS TERESA

TRACY LISA

MELUGIN CURTIS

KINGMA PEGGY

PORTER DAVID

HOHEISEL MICHEAL

VOBORIL STEPHEN

SCHREIBER JEFFREY

BEAVER ROBERT

CHANEY MATTHEW

CARMASSI STEPHEN

VEAL CHRIS

LEGGIO MARK

BODAS RITA

CARTON ROBERT

BUNDY PAMELA

HUMPHREY NICKI

BLITZ MONICA

HOLT MARIE

LOEW MICHAEL

MORGAN MARTIN

NEELEY SUE

VITALE PATRICIA

REED JAMES

STOW MICHAEL

SPENCER DANA

GOOD SUSAN

DOBROVOLNY LORNA

SMITH OSCAR

NAVARRO MARK

FREEMAN ROBERT



ANGLEN NANCY

BALZHISER ROBERT

BARNETT MARYLYN

MANSKE RICHARD

DRISCOLL ADRIANNE

BERGER RUTH

HOFFMAN HAROLD

FLOYD ROBERT

BIGHAM COLLEEN

CERRO PATRICK

OWENS STEVE

ENDICOTT RICHARD

VITT SHERRIE

BECKSTEAD WESLEY

BELLI LAURIE

VITT RODERICK

WHITE KELLY

DIAS RAYMOND

SEWELL STEVE

POLIK ANDREW

MACKINTOSH JOHN

BARBER KIMBERLY

DUMOULIN CLARE

HETHERTON JOSEPH

BLACK LESLIE

WHALEY BRENTON

FITTS FREDERICK

ROHRBACKER KEITH

GARGUILO MICHAEL

FRITH SANDRA

MAZZEI SHIRLEY

BUCHHOLZ ANNETTE

GUNARI WILLIAM

REDELBERGER STEVEN

VON ZBORAY PETE

GLEESON JOHN

SMELTZER FRANJEAN

GILMORE DAVID

GLEESON DEBRA

WELCH EARL

GRABRECK TAMMY

RANDALL JAMES

SPELLMAN DEBRA

KAAR JAN

MAPA GARY

GALLI ANDREW

STONE PATRICK



LANEY ROBERT

KLINT ROBERT

NEELY YVETTE

CLARK HAROLD

MARITZEN NICHOLE

CLESTER ABBY

KRUBSACK GARY

HOLTE DUANE

RICE DILLON

CRAM MARK

FABIAN CHERYL

ORES ERIC

HREZO RICHARD

ROSS MARGARITA

ANDERSON SUSAN

HILL DONNA

YOUNG JEFF

BOIS JACK

WEDGE KAREN

STRICK JOHN

KLINE PHILIP

REILLY LAURA

JOHNSON DARCY

SNOOK JOEL

SWEEZEY PAUL

CARROLL MICHAEL

SMITH DONALD

CARROLL MARGARET

COOK CELESTE

RAWLIN MARK

SISCO MICHAEL

FOX CASEY

ARMSTRONG RODNEY

HENRY JAMES

BABCOCK NORMAN

LUPIENT ROBERT

CLEARY JAMES

SMELTZER STEPHEN

MARSH KRISTINA

NORTON MICHAEL

SILVEY EVELYN

CREBBIN JENNIFER

VENTURI LANA

VENTURI LEONARD

COMBES GARY

CRANE DONNA

MCCURLEY BRETT



MORLEY DORIS

VIETZ RODNEY

WEIRUP DAVID

MILLER JEFFREY

DUFFEY TRENT

BLOCK MARK

GOGUEN PHILIP

WAECHTER KELLY

STRICK WARRENE

PURSELL SUZI

OCONNELL PATSY

BUTOW MARTHA

STONE RICHARD

ROCKWELL BERTHA

HANNER TERRI

BELISLE SUE

MUSE JON

LAYMAN RICHARD

HOGUN VEANNE

BELISLE MICHAEL

VONDERSCHEER ERIK

VELASQUEZ CHRISTINA

TURNER DEBORAH

MARTIN MICHAEL

BORDEN JOSEPH

MCCUTCHEON PATRICIA

PERA GERALD

ROMERO DIANE

KASSITY TARA

WEINREBER GLENN

RHODES JOHN

TAYLOR KARADENIZ

FIERI KARRIE

HERRINGTON ELLEN

KESSLOFF DAVID

CONE JOAN

DOWDIN ROBERT

KRANZ DEBORAH

MULLALY RICHARD

MULLALY JANICE

KRAUSE MICHAEL

HAVLIK FRANK

STURLEY JOHN

GRIGGS NANCY

FREI MILTON

MARK BONNIE

LOWELL MERYL



SUMMERVILLE DAN

PEAIRS GREGORY

GREGORE RICK

SULLIVAN GARY

PETERSON KEITH

MCBURNEY ROBERT

BURNS DONNA

COMPOMIZZO DENNIS

LOVE THOMAS

SCHOONOVER STEVEN

VOET DANIEL

RADOWICZ DANIEL

WHITE PATRICIA

MOORE STEPHEN

HALBACH CONNIE

STINSON BENJAMIN

SOMERVILL APRIL

DECKER MARK

SCHNEIDER MARGARET

MACGREGOR LAURA

QUINTANA STEVEN

CHRISTENSEN CINDY

SILVA EDWARD

ANAYA EDMUND

ROEB LORI

LAOLAGI VALOIA

GRISWOLD DEAN

RAMICK VERNON

RODRIGUES WILLIAM

MCDONALD JOANN

VACCARO CYNTHIA

ROBERTS DARCY

YOUNGMAN COLEEN

LOEW HALINA

TRIGGS ELIZABETH

NIXT KRISTINE

RIOS RICARDO

KNOWLES EDWARD

VON ALTEN BRUCE

MUNTER DEBORAH

SHARROW PAUL

CLUTE KARSON

MICHAELIAN SUNDARI

BLOCK GORDON

SHIPLEY MARIANNE

MONATH GEORGINA

YSUNZA JOAN



CHESTER NANNETTE

MOINE CINDY

EVERETT JOHN

DENNISON WILLIAM

DAVIDSON MATTHEW

VOSE LAURA

BABER SEAN

TAMEZ JESSE

MULLER TERESA

ACEVES MICHAEL

MACGREGOR CAROL

SMITH KATHLEEN

MORDECAI SARAH

HUTCHINSON MINETTE

SCHEFF ROBERT

MULFORD DIANE

CODONA DAVID

HILL ROBIN

MCCAMMON TIM

COUCH ANITA

SUTTER BETTY

JERGE SHARON

COOPER VALERIE

BLOMQUIST JOANN

BLOMQUIST GREGORY

COX BARBARA

VIAU MICHELLE

HERBERT JULIANNE

WILSON GERALD

JOST ERIN

WESTPHALEN GERALD

BURKARD MARCIA

KROGH STEVEN

DALE MICHAEL

ANDERSON WILLIAM

CEARLEY DEEDA

BAKER DEBRA

GALLEGOS JENNY

LAMPE GRETCHEN

RICHERT JUDITH

OLMSTEAD CYNTHIA

WOMACK SHELLIE

MATTINGLY WILLIAM

GURD ROBERT

HOLSTEN PAULA

WEAVER GEORGE

NELSON FRED



ALLEN CYNTHIA

MOERKERKE SETH

HUFFMAN JUDITH

BERRY SANDRA

KIMBLE MADYSON

BOONE KENNETH

BALCER THOMAS

QUINN THOMAS

CLARO KELLY

KLEIN GARY

AYALA CECILIA

WEXLER RYAN

SARTORI JAMES

MURDOCK JOHN

BROWN DAVID

WEBSTER DARRELL

SIMONS CINDY

ANDERSON MANDY

ROBINSON LISA

KETCHAM JAMES

MCINNIS GARRETT

KELLEY JULIA

MILLER CHERYL

MILLER THOMAS

KELLER JAYNE

MONA FRANK

ZYGNER JACK

KIRBY KENT

HINKEY CASEY

CARUSO THERESA

TURIELLO DANNY

ERWIN RICHARD

WEAVER BECKY

PERKINS AMY

ENOS CORINNE

NELL BRIAN

WENDT STEVE

WAHLMAN ERIK

BENNETT SHAWNA

TRIMBLE TONYA

GWILT NICKOLIS

CRAWFORD BRIAN

COUTURE PAUL

BRADLEY MICHAEL

MEEKS TYE

SCHAGER PATRICIA

SCHAGER BARRY



AVINA JORGE

FREEMAN DEAN

RANDALL GAIL

MEYERS JOEL

BLASER STEFFAN

HUTCHINS STEVE

JOHNSON LISA

KIRKLEY VIRGINIA

SNYDER DAVID

AMOR ROBERT

MACLEOD LILLIAN

RIDGE RONALD

OLSON THELMA

LOFRANCO JOANN

ERICKSON VICTORIA

BENTON DAN

ANGELIDIS GEORGE

AHERN STEVEN

BENSON KATIE

BENSON RYAN

BARTOLO WADE

CANDREVA LINDA

TIPPIT CHRISTOPHER

SCHATZ MIKE

STRAND BEVERLY

LIGHT KEITH

FOLCHI LINDSIE

BROWN CHARLES

KIRKLEY EDWARD

MORMANN MICHELE

KOBSEFF MICHAEL

HUNT BARBARA

SIMPSON BRUCE

HUNT DANA

BOETTCHER-CHIZEK KAREN

MINUCCIANI DENNIS

BROTHERS LAWRENCE

SANDERS RALPH

CROMAN MISTY

PROFFER JACOB

RAMSEY BRIAN

ROBINSON RICHARD

TACKETT BARBARA

CAMPBELL SHELLY

DAZZO DIANA

TRINIDAD WILLIAM

ANDERSON DIANA



MACHADO LIZ

KIRMES VICTOR

GLECKMAN ROBERT

MURRAY REBEKAH

MESSINA LESTER

COUGHRAN ROSS

KARP STAN

PETERSON DAVID

PHELPS KRISTA

SOMMER CYNTHIA

SCHOPFER KRISTIN

RUGGLE CHRIS

SOUZA LAURIE

WAGNER SPENCER

AARONS RITA

NIELSEN ANN

CICHOCKI VICKI

GSCHWEND LUKE

JOHNSON BRIAN

CLARK PATRICK

TURNER LEAH

DAVID RONALD

ROSS BEVERLY

OWENS ERIC

WONG SANDRA

WALTERS ALEXANDRIA

PARKER ROBERT

ROHRER JUDITH

RUDZINSKAS JOHN

FRANKLIN DAVID

FERRIS STEVE

REINHARDT RALPH

ZERMANI LORETTA

MAYER GREG

TRAPP RYAN

ANDERSON NATHAN

SOILEAU PATRICIA

BRIGGS RANDI

LANE JAMES

HANSON IAN

ANDERSON HOLLI

MCCORMACK CYNTHIA

KURTENBACH TANENE

GLAISTER CARMEN

NOBLE FLOYD

LINDSEY DANIEL

HANNA BARBARA



TREMELLING JOANNE

YOUDAN MICHELLE

YOUDAN GARY

HOWARD KERRIE

GOZZI CAREN

WAGNER ROBERT

KEITH TOMMIE

BUSBOOM HERBERT

FOSTER MARK

FORRETTE LYNN

FAIR MICHAEL

KIMBROUGH STEPHEN

KATZ ELLEN

MARSHALL ROGER

FREET DAVID

DUVAL DEBORAH

STRUKAN STEPHEN

FALCONER STEVEN

BENNETT KEVIN

BENNETT EMELYN

MCCOURT MICHAEL

TATOSIAN JIMMY

ZANE GLENN

CAMPBELL ALAN

GOINGS RONALD

LAZIER STEFFANI

LOEFFELHOLZ DANIEL

PEYTON DENNIS

RYAN HOPE

WELCH TIMOTHY

STOKES JAMES

WERTZ CAROL

CURLEY ALASTAIR

TURNER DIANE

FOSTER MARSHA

SCHMID JENNIFER

KEENY ALAN

FINK CYNTHIA

MCCARTHY ROBERT

WILSON COLETTE

WAHLBERG PATRICIA

JONES JANET

ROBERTS DANIEL

MATHIS ANN

SHAFFER SCOTT

CROMAN JASON

THOMAS LAURIE



LARRABEE SCOTT

EVERETT JOHN

BLEVINS JANA

PROKUPEK RICHARD

SMITH MARSHA

SMITH BRIAN

SMITH ALANA

SMITH AMELIA

DIAS CAROL

MOORE CYNTHIA

DODGE CAMERON

CRAWFORD IDA

ZACHARIASON CHERYL

BUTLER PAMELA

WINTERS ED

CORDOVA JACQUELINE

SIMONSON GARY

SIMONSON PATRICIA

FORD LAURENCE

FAIOLA WILLIAM

FAIOLA ANITA

TAYLOR KURT

LENAERTS MARC

TAPP HARRY

RATTAY KEN

SPARKS KEVIN

WRIGHT MICHAEL

GALLEGOS SIENNA

KIM CAROLINE

FRANKS CULLETTE

WHITTINGHAM STEVE

DAVIDSON ERIN

SKOW JAMES

WHITMORE MARY

PEACH JEFFREY

DIDIER PATRICK

HOLMAN LINDA

ROVENSTINE MAUREEN

NEILSEN DAVID

WARREN LORA

METCALF TRAVER

RODRIGUEZ ROLAND

LEAR SUSAN

MAHAFFEY DONALD

BRESHEARS GAIL

RYAN DEANNA

BURLESON DEBBIE



AMARAL SHEREE

WORK WALTER

YOUNG LUCINDA

HOLSTEIN LAURIE

LUNDGREN DONALD

ROE MICHAEL

MINOR CHINA

SHORES JERRY

SHORES KAREN

WALLINGFORD DORINDA

NARLOCK PAUL

BAILEY ANNE

MUNSON MARGARET

LAFFERTY STEVE

INGRAM ROBERT

RUTZ AMUROY

YAHRAES JACK

HARP STEVEN

BOLTON TERRY

POE GERALD

TURNER DONALD

VOELKER ELISABETH

BUCKTHAL ROBERT

STONE JULIE

PIGOTT WENDY

LIMOGES JOANNE

GRAHAM DANIELLE

ANDRADA DEBRA

SANOCKI SHAREENA

BELL JAMES

OWENS AMY

BARKER KATHERINE

RODRIGUEZ ALISHIA

GREB RAMONA

SCHWARZ SUSAN

KURHANEWICZ JOHN

LEONARD INGA

KNIGHT CINDY

KNIGHT TERRY

HAWKINS JEFFREY

KNUTSON JANICE

KNUTSON STEVE

FOGARTY SHERI

FAITH GARY

FENNER JOHN

CONNER CASEY

CHAMBERLAIN JOYCE



ALLEN TERRI

LANGFORD MADISON

JONES ANGELA

VARDARA PHILIP

COLLINS DANIEL

TEXEIRA DEANNA

MELIUS DAN

MILLER GARY

MASON JUDY

HESS DERYL

DIETZ CHARLES

JONES JOHN

WOOD CATHY

SIMS MICHAEL

FOLEY WILLIAM

FUHRER JOSHUA

FANONI DIANA

RUCKELS MELYNDA

SIMS JULIE

FINNIGSMIER JOHN

HANSON KARLA

FINNIGSMIER JANET

LESTINGI THOMAS

JIMENEZ NITA

SEELEY STEVE

GREEN DURWOOD

MARTINEZ SANDRA

MARTINEZ HARRY

MCNULTY GEORGIA

GOODYEAR DON

FEHLMAN JON

LYON LINDA

PERRY SHANNAN

VOLD KATHLEEN

YOUNG MEREDITH

TASSONE JULIE

VOLD CHARLES

BETTENCOURT CHELSEA

LEHR LISA

DELFS CHRISTINA

BICE ALLAN

MUNNS CRISTA

GATES ELIZABETH

HARRIS ARNOLD

OXENBOL SOPHIA

BROWN SUSAN

WILSON ROBYN



HARRISON HEIDI

LESSING BRUCE

CERVONE ANTHONY

TAYLOR ROBERT

CARROLL RICHARD

ARROYO CHARLES

KASTNER ERIC

MORENO SHERRY

LESSING CATHY

WHEELER JOHN

ALDRIDGE REBECCA

WILLIAMS HALEENE

KOKKONEN LYLE

SHERWOOD WILETA

VANDERWOUDE LORI

UY JONATHAN

WELLS STEWART

CAPPADONA TONI

SPROFERA GENE

DAVIS MARSHALL

SOUZA SARAH

HODGES LINDA

RAPP DIANNE

REED JOHN

HUDSON TIFFANY

KOSTRIKIN XENIA

BAXTER SUZANNE

TRUITT LAURIE

WINKLER HENRY

MENDONCA ALVIN

HOWELL RICHARD

COPELAND CAROL

STREBE MARGARET

SHREEVE ANN

LYON ALFRED

TURNES DAVID

MOODY ANNE

SANTOS PHYLLIS

DAVID SUSAN

PASERO TERRY

LEHMAN JACK

GRIFFIS WILLIAM

MOWERS-WRIGHT CHERYL

MULLAN MARK

STODDARD VALERIE

STODDARD RICHARD

CLEVELAND ROBIN



CLEVELAND JOHN

JACOBS WENDY

JOHNSON LINDA

MASSON CAROLE

KIRKLAND LAEL

OTT ALTON

LEISHMAN LYNETTE

MUNYER RYAN

OWENS DIANA

PARMENTER PATRICIA

MUSWIECK BARBARA

CHASE RALPH

MILES KEVIN

SHINE HEATH

DELGADO ROLAND

TUCKER SHELBY

LUIS RALENE

RICHARDS LACHLAN

DUMM LAWRENCE

BUCHERT KENNETH

SKINNER PATRICK

WRIGHT THOMAS

ALEXANDER CHRIS

WOOD ANDREW

PAUL RICHARD

KEIL RONALD

HARSHMAN MARK

NEWMAN LYNN

LAMB FORREST

ORR NATALIE

DAVID GARY

MOLEN AARON

MOLEN JOSIE

HANKS KENNETH

DOLIM STEPHEN

DOLIM MARGARITA

WILLIS WILLIAM

BALDWIN NICOLA

GULBRANSEN LINDA

KOONTZ KARLA

WAHLMAN MATTHEW

IBRAHIM ALISON

DUDIK ANITA

MILLER JEANIE

WILLIAMS RICKY

CANTWELL LARRY

BACCA MICHAEL



DEVER ANNA

KRIEGER ROYCE

BROTHERS KAY

BECK DANIEL

WADE DANIEL

MONICAL ZELDA

MYLES KARRI

DAVIS LISA

PULLEN TIFFANY

CAMPBELL ROBERT

CHESMORE NATHAN

RAMSEY TERESA

RAMSEY GREGORY

MACNEILL SHAWN

EGAN HOLLY

FREIBERG ERIC

BROWN JOANNE

HILDER MICHAEL

PENLAND BENJAMIN

WASKY MIKE

JONES SUSAN

JENKINS KAREN

TUCKER BOBBI

SHEPPARD JAMES

SEGUIN CARL

WEEKLY BRANDON

THOMPSON DAVID

PELBATH ALEXANDER

RELPH CHERI

SUAREZ MOISES

BUCHANAN DONNA

BUCHANAN CARL

WILDBLOOD STEVEN

PLATNER LESLIE

RICHARDSON JAMES

GOODENOUGH CURTIS

SCHULER JEFFREY

WILCOX BARRY

FAVETTI CHRISTINE

STRONG DONNA

BELL DAHNIA

TORRES JENNIFER

JUSTICE WILLIAM

CLARK JOHN

CHAPMAN RICHARD

CIRELLI DONNA

STAYNER SALLI



LEE DAVID

ANAYA CAROL

ROBSON PATRICIA

SEMER KATHERINE

ALBANO HELEN

STRATTON LISA

BLACK LISA

HOOD PATRICIA

WARD BRUCE

COMBS KIM

GILROY ROSS

BENNETT FREDERICK

GILROY JULIE

MCGONIGAL DIANE

MARTIN RANDY

MILLER EDWARD

RANG HOPE

ANOLIK MARK

THOMPSON HARRY

BAIRSTOW LAURA

CRANDALL JEFFREY

JENNINGS DAVID

VICKERS MYLES

LEWIS STEPHEN

COX LORNA

GOSTING GEORGE

RUCKELS STEVEN

PROCTOR MARY

PASCUAL REUEL

WOOTEN SHANNON

CRIST JENNIFER

GALLEGOS DANIEL

HAWLEY DEBRA

BROOK ALLISON

BROWN HUGH

MYERS EVELYN

ALVISO ROBERT

MCGONIGAL JOHN

COX NATALIE

EATON DOUG

DEMARTINI ROBIN

BURNS REBECCA

QUINTELL JOHN

MONSOOR BRANDON

SIMMONS DOYLE

CHRISTENSEN ARIANNA

BISHOP MICHAEL



WHITE DENNIS

THOMPSON SUSAN

JOHNSON CAROLINE

IBRAHIM WAEL

CHRISTENSEN MATTHEW

CHRISTENSEN BETSY

DARTING SHELLI

ALLEN CAREY

MOORE LISA

KUTZER KATHY

HUNTER CATHARINE

BEER CHRISTI

DOAN MICHAEL

PETERSEN ANN

BAUMAN JAMES

SEXAUER RICHARD

GUESS REBECCA

MURPHY WINONA

HUBBARD LAURIE

MCSHANE NORENE

LUNGREN LESLIE

SCHEYER RONALD

WHITE PATRICIA

CROSBY SUSAN

PYLE RON

SPRINGER SHAUN

RIVERA FELIX

BOUD DAVID

RUSSELL BRUCE

STREETER JEFF

SHUTT DAVID

DEGRAY ANNE

FASSBINDER DEBORAH

GRIEGO SUSAN

ELKIN DAVE

TUCKER LINDA

VISMAN KIRKLAND

LONG DAVID

YORK LEALON

OGUINN ANGELO

BLUNT BETTY

WEAVER TASHA

MOHOFF SUSAN

MCDERMOTT SHELLY

JONES SCOTT

SUPANICH RHONDA

HAPE IRENE



VONA JOHN

CASSIDY KARIN

CLANTON LISA

VAN DER LINDEN KEVIN

SCHNEIDER KEVIN

BRAGG KAREN

KUMANGAI DANIEL

BOICE BRIAN

GABEL FREDERICK

COSTA VINCENT

DRISKELL RACHAEL

LINEGAR JUDY

MCKELLAR WILLIAM

SANDERS CARY

LENNEY MONICA

SHAUGHNESSY BECKY

HEPWORTH MARGARET

HOOD RANDY

KOWALESKI LAURA

HASKINS VICKI

STOCH MARY

MCDONALD KENNETH

PERRY PATRICIA

WILLIAMS DENNIS

SULLIVAN RODERIC

EASTLICK CARL

COSTA CHERYL

CLACK RICK

BYRNE BARRY

HART WENDI

COSTA DAVID

SAPPINGTON KATHLEEN

FINKS HELEN

LAURITSEN CHERYL

ROBERTS LAURA

NELSON GRANT

LAVY NATHAN

BACKES MICHAEL

SCOFIELD ED

HUGHES RICHARD

PEREZ ANDREW

RIZZUTO TYLER

PETERS MARY

MELTON STEPHANIE

JOHNSON DAWNA

PRATT SHERRIL

PRATT LOUIS



HUBBELL JODI

PEISKER LORI

JOHNSON RENEE

EBERLE KENT

CARR MEGAN

HARVEY STEPHANIE

PRONTO JEB

NEAL THOMAS

CASTLETON DAVID

JONES SHIRLEY

PALAZZO CATHLENE

WALSH THOMAS

SMITH PAUL

GILLILAND WILLIAM

FLAMING LEAH

BANKO THELMA

BENTZ TERI

ADENA CIRCE

TANKERSLEY THERESA

ARVONEN AMY

WHITE TOM

PISCHEL THOMAS

ISSA HARLENE

ZUBILLAGA MICHELLE

HUTH THOMAS

BARANOWSKI DAVID

HASKINS MANDI

AULT RAY

MERRILL JEFFREY

FIELDS RICHARD

CARY PAULETTE

LUCIA STEVEN

OROZCO MONICO

BOWMAN LESLEY

KRAFT DEBRA

CUNEO TRACY

MCGARRY TIMOTHY

KEEL CLARENCE

CUNHA KIRSTEN

ENDERLIN BLAKE

RENO LEE

BUCKMAN WILLIAM

SALAZAR LISA

BAKER DYLAN

RICCHIUTO MICHAEL

NORRIS MECHELE

MESSER MARIANNE



TUCKER CELIA

DUKE STEVEN

GRUENEBERG KEITH

MORESCO JEFF

FITCH VALORIE

FITCH JOHN

RUNNING-WASHBURNVICKI

KOSTIELNEY MATT

BUHLER CHRISTOPHER

BUHLER ANGELICA

DREESMANN NICHOLAS

ZDANOVICH IAN

COLE ROBERT

WEBB SUZAN

PIERRE SONDRA

LOYD THOMAS

INGRAM JOHN

KEENER ROBERT

NATINA NINA

WHITNEY CLINT

ROSALES DORIS

YOUNG SANDRA

URIONAGUENA JESS

DUNN KIMBERLY

DUNN CHRISTOPHER

SMITH GERETHA

RUSHFORD DANIEL

JURISCH KAREN

ANDRIES DAN

JANICKI KATIE

JANICKI ROBERT

OLSON ALVIN

SIANEZ RUSSELL

DACOSTA SARAH

LUCE RICK

BAKER DONNA

DOYLE MATTHEW

DI MERCURIO TOM

HOWAT KYLE

ZIMMERMAN WILLIAM

QUINN BRUCE

SCHEURING LEEANN

DEHART KOREY

TORRES JR RAMON

BAILEY ROBERTA

POORTINGA ROBERT

HAGENS DAVID



SEMENYUK MARINA

TWAY JAMES

RISSO TONY

MUSGROVE JOHANNA

THOMAS WILLIAM

KHOSHABA RAFID

DENTON MIKE

BRANDOW MARY

PETERSON CAROL

TURNER MARK

CROSBY-SAUNDERS MEREDITH

HOLDER MARY

KRUEGER TRACEY

MILEM MICHAEL

MILLER DIANNA

ASHMORE EVAN

WILBUR MARK

WILDE NICOLE

BURLARLEY POLLY

BAZUIN RAINE

GORDON MARC

BARTON CHRISTOPHER

MALIN DAVID

COPELAND JAMES

MURRAY RONALD

NEVIN DAVID

OHLINGER KURT

SEMENYUK VLADIMIR

BROWN JEFFREY

UMSTED LEON

CARTER NICOLETTA

AZEVEDO RICKY

SILVA EDWARD

MADER MARIJANE

SHAW DEBORAH

SILVA ERMELINDA

STAHL JASON

POROLI MICHAEL

WITT ARLEEN

POROLI ELIZABETH

DWELLEY RONALD C

RIOS RICARDO

MCMURTREY ANITA

BRUNEAU SCOTT

RUDLOFF ED

JAMISON RICHARD

TODD COLLEEN



OESTREICH MARY

GILLILAND ROSALIE

SILVEIRA ALEXANDRA

FANELLI KRISTINE

BIANCHI CHRISTINA

TRUJILLO CARRIE

WADE DENNIS

WILKEN DALE

WOLFSON DAWN

MOISANT DEREK

SHORTER SYLVIA

LIVINGSTONE BEVERLY

QUESSENBERRY MICHAEL

SCHNICK BRYAN

ZEBRAK DON

PETERSON BETTY

IRWIN ANDY

GAST ROBERT

HUGHES JOHN

MACHADO JASON

CLARK JENNIFER

BRENNAN JOHN

KREITZ JENNIFER

LARSON KENT

MURDOCK DOUG

LEON NANCY

TIMMERMEYER DUSTIN

RAMSELL GENE

LYTLE ARTHUR

MEREDITH JACK

JAMIESON HILTJE

LOPEZ JUAN

DUBITDKY LORENA

VERNON CATHERINE

LONG CHARLES

CONRAD BLAIR

HUGHES DANIELLE

KURZENSKI EDWARD

DARRIN GRACE

MANGANO JEFFERY

GREANEY KEVIN

HARRINGTON DIANA

WALL KATHY

RHODES MARY

DOMINGUEZ MARIA

BUCHERT KENNETH

BELL CRAIG



HAVLIK FRANK

POUND LAURA

HOSMER JAMES

FORD MEREDITH

PERRY ARNA

FEIL MARTIN

BLONDINO MIKE

FRANCESCHINI NANETTE

MCQUAID HELEN

PIERCE AMY

BOITANO MARTHA

HAYNES WILLIAM

GRAHAM DENISE

URDI JOHN

QUIGLEY JOHN

PEDERSON DON

SOUZA MARK

BURKS CAMILLE

MAYNARD BRADFORD

ABREO AWNDREA

GOODMAN JERRY

TRIMBLE MIKE

THOMPSON MICHELLE

FITZGERALD BRIAN

SCHLEDEWITZ RICHARD

BEYER JOHN

BAKER JACKSON

COSTELLO JAMES

AU-YOUNG TIMOTHY

KLIMAS MICK

VEZINA MIKE

YOUNG GARY

WRIGHT RICHARD

CHANG J

SCHRAGER CRAIG

NOE CHUCK

DE LA TORRE JOSE

HUSS MIA

WAITE KARL

POULSON CRAIG

COSTA SHARLENE

HOOSON DONNA

TAYLOR CHUCK

REIMAN JUDY

SILVA LOU

MORRISON MARTIN

SALES FREDY



RODRIGUES JAMES

EVANS CLARE

MALLEY MELANIE

LOTT LITA

MARTIN RICK

WENRICH MICHAEL

RAMOS VICTOR

LEGG RALPH

KARSCHNER SETH

BOSS RICH

HALTEMAN BRYAN

DURKIN TIMOTHY

MULLINS RONALD

CASALE MARY

GUEVARA KASEY

LUIZ MIKE

GHIO GARY

LA VOIE THERESA

ZAMORA TAIDE

SEELEY STEVE

HOFSTAD THOMAS

PITTS GARCIA JAMIE

BEHM MEGHAN

WHITE TODD

MUELLER KURT

RUDOLPH BARRY

PATTERSON MATT

YURK DIANNE

COY MICHAEL

SICHEL TRACY

FLEWELLING CYNTHIA

LEE ROBERT

BRANDT LEE

CLARK REX

ELLING JAMES

FEIST ARLYCE

CARROLL GALEN

SHORT THAN

KNAGGS STEVE

BOWMAN KENNETH

DONAIS ION

MYLIUS MARSHA

THIEL MICHAEL

MARTIN GAYLE

VOSS RON

ENGSTROM STEVEN

DURKIN ELIZABETH



DEJEAN PARISE

PLUMMER HOWARD

JACOBI JARROD

SIEGEL DAN

ANDERSON MARION

PARKS WARREN

JONES NINA

THOMAS LYNN

MORROW RYAN

HUMPHREY GARY

MOULD CODY

LOPEZ PRISCILLA

FULMER SHANNON

MCINTIRE VELMA

GOOD ASHLEY

HUFFMAN GENEVIEVE

AVILA PAUL

TANG VINCE

COLLEGE NANCY

SALINAS CODY

GIBBS SUSAN

AVILA SANDRA

BAILEY TREVOR

DURRETT MIKE

BERRINGER JANETTE

ROSS TIM

GRAVES RICHARD

SIMPSON TORI

VERCELLOTTI JOSEPH

REED CARMEN

PE EDGAR

BASS DOREEN

A SCOTT ROBERT

BATH JANET

TANNER TINA

HAMBURG DUANE

WILLIS TERRY

WILSON JERILYNN

JOHNSON SANDRA

JOLICOEUR ROOD CYNTHIA

CEDILLO RENE

ALLEN GEORGE

CLIPPER DEBORAH

QUINN JOHN

FLAKE SCOTT

WILLIS JEFF

BERTSCHE SHELTON VANESSA



ANDEL KEVIN

JASSO GILBERT

OCONNOR TIMOTHY

BURNSIDE WM BRENT

MCELHANNON MARY

OSBORNE SAM

OAKES ED

WANAMAKER REBECCA

ROWE JUDITH

HELLDORFER SHARON

PURSER STEVE

CLEVENGER MELANIE

MACLACHLAN JOSLYN

DROUBAY PIERRE

PETER MITCHELL

QUIJADA AMY

HARRISON KATHY

JOHNSON RANDY

RAFFERTY JAMES

LEMOS EDWARD

UTZ BILLY

MATHEWS NEIL

SPERRY PAUL

WRIGHT STEPHEN

FAULDER LINDA

HANNIG FRANK

TARANTINO DOLORES

MARSHALL KATHY

FABIO DAVEY

HEINRICH MARGARET

SIQUEIROS LOUIS

LANG CARROL

BROOKS JOSEPH

WAGNER JOHN

HARRITY CRAIG

DANDY CHARLES

PETERS ELAINE

WHITE ANDY

JORDAN THOMAS

BURTT SANDRA

MICELI LINDA

GRIPPA CARL

SIMPSON KEVIN

HOPKINS LEE

TRAVAO LISA

LOHMAN TIM

CLARK WARREN



CHAVARRIA GRETCHEN

WALTERS BRYAN

WILLIS SELMA

CLARK RONALD

JENSEN KELLEY

MATYAC JOSEPH

COOK IAN

HENDRY RENEE

ARANDA ERIKA

HALLENBECK KIRBY

LOPEZ ALICIA

CORVELLO JOHN

WILSON BARNEY

TOUROS MARY

GARY WILLIAM

TOUROS BAB

MARSHALL CYNTHIA

LOWE SHEILA

CORSAUT MICHAEL

LAMB GIZELLE

CRAIG GINESTRA

TWEDDELL DEBORAH

GINESTRA JILLIAN

BURGESS LORRAINE

PROPER JOHN

SMITH DONALD

LEISTER CHRIS

GINESTRA CASEY

KOSAGE RONALD

FARLEY GEORGE

CAMPIDONICA JON

ALLEGRI AUGUST

LEON CHRISTOPHER

HALEY GLORIA

MUELLER MICHELLE

SCHULTZ PERRY

BROUNS CHRISTOPHER

HANSEN LAURA

TOSTI NATALIE

YOSHIMURA RUSSELL

STRETARS ANDREA

KNAGGS PATRICIA

OLSON TED

HIGHLEY BARBARA

WILSON STEVE AND MARGE

MEDEARIS RONALD

PRATT DAVID



SWINEFORD DAVID

WARREN STEVEN

COFFEE JAMES

TEMPS HELEN

POULOS MILTON

CALDERON GERARDO

BAGNELL BRENDAN

STRAHAN DANA

DALY CAROL

MCENERNEY PATRICK

BOYD BRIAN

BENSON BEVERLY

OLIVER AMIE

TIPPIN SCOTT

FREDIANI LINDA

ABREO JARRED

TIPPIN DEBBIE

THOMPSON PAULA

CARROLL SUELLEN

BANGERT JOHN

DAMICO LINDA

OZAWA NIKKI

GASBARRO JOSEPH

MILLER VICTORIA

BRIGGS MATT

KENDALL DAVE

VIOHL EDWARD

MUNGUIA ESCAMILLAANTONIO

WHITE LINDA

DEBOW RENEE

HALL JESSE

STRAZZO RICHARD

CANTWELL PATTY

ZARNICK GAYLE

PIERCE KENNETH

WU LYNDA

COAHRAN MARIAN

WIMPLE MICHAEL

FIELDS STEVE

FIELDS SANDY

SHACKELFORD APRIL

SANDALL CRAIG

TOLLEFSON JAIME

LAITURI RICHARD

KROSKE JERILYN

MORENO FRANK

MILLHOFF KRISTIN



WINKLE MATTHEW

DELODOVICI CYNTHIA

DULEY RONALD

KIRMES VICTOR

WOLIN WILLIAM

SHREVE DAWN

CHADWICK JOHN

CAVAZOS BOBBIE

GIRLONTA POMPILIA

ANDERSON MARGARET M

RUSSELL REDIN

ROSS KAREN

ROSS JAMES

ROCHFORD STEPHEN

AKIN SARAH

ISLAS ROSA

HENNE JULIE

HENNE CHRIS

STAHL RACHEL

SPITLER KEVEN

PARKINSON ERIC

SPITLER TRACEY

KUNZ TOBY

SINNOCK DONALD

RAY PEYTON

MORAN PATRICK

SMITH SEAN

SEWELL STEVE

COLLINS JENNIFER

VAN HOUTEN PETER

HENDERSON NANCY

MILANO GARY

REPLOGLE STEVEN

BAKER DENNIS

FRAZIER GARY

NEELEY DALL

BORDONI MICHAEL

RABER TAMRA

PEET JUDITH

RUSSELL WILLIAM

DISTASO MICHAEL

BAILEY PATRICIA

BALIUS FRANK

RAY JEFFERY

BAINS DAVID

CRIVELLI GREG

GIBSON ROBERT



GIORGIS BARRETT

DEMARTINI DENISE

COCHRAN MARSHA

SMITH DENNIS

PONSLER JAMES

VIEIRA LIZ

SHREVE MIKE

ROGERS MIKE

VIEIRA RICHARD

HELM GORDON

STEWART DAVID

MCADAMS BRUCE

GODDE MAX

VERLEUR LISA

STENGER DONALD

NORTHINGTON SHERRI

BYRD SYLVIA

REINKE LANCE

ANDERSON ROBERT

TUBANDT CRAIG

FABIAN CHERYL

DEUTSCH TERESA

WHITE DEBORAH

WHITE CLIFFORD

SANFORD ROBERT

DELANEY RONALD

BEHIEL SCOTT

SPINELLI JEANNE

JOHNSON DEBBI

PHILPOTT WILLIAM

HOWARTH DENNIS

SHULTZ TIMOTHY

LEMMON WILLIAM

SHAKESPEARE MARK

WALTON HOWARD

COSTA JAMES

GINN WILLIAM

LEDESMA SUSAN

BENNION LEE

MYER DORIAN

BAXLEY JERRY

ERVIN GARY

BAXLEY PATRICIA

BOZE KATHLEEN

KINNETT III M

MOLVIK RHONDA

SPELLMAN DEBRA



BOZE CATHI

ROBERSON MARIE

CONTRERAS JULIO

BLAYLOCK WILLIAM

HAIRE JOHN

HOLPER SUSAN

ROBINSON KATHERINE

ALBOFF GEORGE

ELZEA LYNN

BRANDI DAVID

LIND EDWARD

ANDERSON RANDA

REED NORMAN

HENDERSON TOMI

ELLENA BRANDON

GAYLORD RICK

CROSSLEY SHAWN

ZAMORA ANDRES

DAMBRINO DONNA

STINSON STEVE

GARRO GREG

LAMBERT PETER

GARRO KIM

KYLE KEVIN

GAEDE DIANA

FAIRBAND JAMES

ABRAHAMZON BERT

DRAGOMANOVICH SARAH

FAIRBAND LORETTA

BUTTON BRAD

INGRAM BLAKE

KRAMPERT MARLON

DICKSON ELLYN

CORREA DEANNA

ARNERICH LARRY

DE LA CRUZ JR MARMION

DAMON JOHN

LEVARIO DAVID

VIDOSH MARK

SHANNON ROBERT

HEILMAN TED

GERMER KENNETH

METHOT CHRIS

TEMNYK MICHAEL

VAN DYKE ANNABELLE

TEMNYK HELEN

DONOVAN TIMOTHY



SCOTT DAN

ROUNDS CARLA

CAMPBELL SUSAN

E REX JOHN

LITTLE RICHARD

HENRY WALTER

TEMPLETON PRISCILLA

PAUL TERESA

OLIVER MICHAEL

BREHM JOHN

WELCH CAMERON

ESTAVILLO ELIZABETH

LEWIS DANIEL

WHITE DON

BURT THOMAS

JONES DAVID

TORRES MONICA

GIBLIN FARRAH

REYNOLDS JON

KYLER GREG

WHITNEY SHARON

YBARRA PAUL

RYAN HOPE

HERRICK LIANE

PICCARDO GINO

RODDY MADELINE

ROBINSON SUSAN

MONTEALEGRE A.F.

MARTINEZ SUE

FLEMING MELINDA

HARGER GARY

DOCKTER TERESA

DEANGELIS DAVID

WHITMORE ADAM

BURKE JAIME

DEN HEYER RONALD

OESTREICH ARNOLD

MASSENA MOLLY

ELLNER MARC

STEPHENS KYLE

JARRETT DEBORAH

HOWARD DRENDA

BARRERA CHARLES

HOWARD NATHANIEL

PHEMESTER JOHN

ROGERS MELANIE

COMSTOCK CHARLES



OCONNELL MAUREEN

HALL GARY

VAN SANT SUSAN

BRITTON MICHAEL

DAMBACHER MICHAEL

YOHAI ROBERT

LIMA TOME

ENNI KATHY

ROSE BOBBY

DRAGO JOHN

KIRK DIANE

METZGER LAURIE

MANN JOHN

DAVIES DANIEL

RAMBO CLIFF

CROSBY TOM

RHOADES STACY

FARIA EMILY

BROKER MICHAEL

BLOCKER LAURENCE

WILLIAMSON ANDREW

SHINKLE ROBERT

MCKEOWN KEVIN

TORRES WAYNE

ALCALA JOSEPH

PETERSON JAMES

MEANS RON

ROSS FRANK

FIELDS TIFFANY

CLARK RAY

HOLSCHER WAYNE

BABCOCK JAMES

STEWART RICHARD

PALMER STEVE

DAVIDS ROB

HAUSAM BARRY

GILLESPIE SCOTT

FOX GEORGIA

CABICO ROBERT

WENTWORTH AUDREY

PLUMMER JAMES

BURGOS CARLOS

BASHAW THOMAS

GREENE JEFF

OEHRKE JOHN

PLUMMER ROCHELLE

SEAMAN RANDY



BENNETT MARK

DURR KEVIN

WORTHLEY DAVID

DORALL GARY

CALEY CARL

MEJICA SUZANNE

DAVIS MARILYN

DAVIS MIKE

LARSON THORNE

COSTA JOAO

REIMER DIANNE

HEINRICH DWAINE

TKACHEV NIKOLAY

PALMER JOHN

NEU CHRIS

STRUTHERS JEREMY

PALMER MELISSA

WHITE STEVEN

SWANNER KENNETH

JAQUES WILLIAM

MOORE GARY

LEAVITT KATHLEEN

FIELDS SHAWN

HUNDLEY DOUGLAS

WELLINGTON ROBY

EPROSON DAWSON

MUENCH DAVID

HUGHES HOWARD

HEDIN STUART

CLEMENTS JAN

HAEHL TYLER

BRODY ALTON

REED RICHARD

BUCCOWICH FLETCHER

PITTS PATTI

NELSON SUSAN

ORR BOBBIE

COLLEGE JOSEPH

BANKS CHRISTOPHER PAUL

PAXTON KENNETH

HUBARTT WILLIAM

HAWKE ROANLD

SIFUENTES DEE

CUTRIGHT MERVIN

ROGERS JAY

FREEMAN KIMBERLY

MANFORD TIMOTHY



LACYU LOREN

KOEHLER ROBERT

ALPAGO ANN

BELTRAMINI LAURA

WILLIAMSON DAVID

LARSON STACEY

WESTBROOK ANNE

SIMPSON ROD

ANDERSON RUTH

SHEFFIELD JONATHAN

MONSOOR BRANDON

SMITH JOHNNY

HAAS ERIC

SHIELL GAYLE

BALDWIN ELLEN

BALDWIN KEN

WHITTLE KAREN

PATTIE DENNIS

MURRAY MIKE B

BAUGHN JOHN

YANDOW C

KOCH RICHARD

STONE CHARLRES

ELLIS ROSE

CORRIGAN PATSY

MCWILLIAMS CAROL

WALKER ROD

DAVID THOMAS

MCWILLIAMS EARL

WILSON LANCE

WHALEN PHIL

BELL MIKE

ZIMMERMAN BOB

DEKORT JOHN

BAYS DANIEL

MAUCH GEOFFREY

KULINA BOB

KOFTINOW KEVIN

DEETS JAMES

WONG SANDRA

WHITE LOREN

CONROY MIKE

FREDRICKSON SCOTT

DUMANOWSKI JAMES

DRAPER CHERYL

HURDLE BECKY

SALLY JEDEDIAH



EGGENER MICHAEL

LANIGAN JONNA

NOBERT PAULA

INGWERSON ERIC

MCCAULEY PATRICK

CRIVELLI LORI

VIERRA JAMES

DELASANTOS JEFF

BURGSTROM JON

BAIRD ROBERT

STEELE SHAWN

SELMAN KELLY

SELMAN DOUG

MEYERHOFF KEITH

WOTEN TAMMY

HEFFNER JOHN

BERISTIANOS ROSEMARIE

GODDARD PATRICIA

STOFFEL SCOTT

FERROS NAOMI

COLL CHRIS

MAERDIAN LYDIA

GORDON DANIEL

LEHMAN JUDITH

VALETT NANCY

POSITERI LESLIE

LA DIEU FRANCIS

BROWN VIVIAN

TERRY LISA

EGRY VIKKI

CHIN KATHLEEN

BARGER DENISE

ROLF MIKE

MITCHELL LOU ANN

GIDDING-MORA AMY

DOMAGALSKI RICHARD

DOMAGALSKI MARY

VAUGHN LYNN

BAKER JULIA

BOEHM JOHN

TRUHETT WAYNE

ELLNER MICHAEL

METTE DON

MICAN STEPHEN

BROWN RICHARD

PATZER JON

SNIDER JOSEPH



QUILO MARIA

SULA STEVE

CONANT JEFF

RAMSELL DARRELL

PRINZJAKOWITSCH STEVE

EIVAZYANS RADIVAN

EUCKER SHELLY

HOFFMANN LISA

VANDEVEER JODY

WYATT ELIZABETH

LONG-COLLINS YOUNGMAN

HESSLING MIKE

MCCREA MARK

HERNDON JESSICA

WHITE MICHAEL

WHEELER SANTINA

ALLEN CYNTHIA

SMITH GREGORY

GUZHAVIN ALEX

FERREIRA KYLE

SINGH SACHMAN

MANNEL DONALD

BALVERT GOVERT

CONSER CHERYL

LUCKY RONALD

LAWRENCE EDWIN

SKOKAN DAVID

MCCARTHY ROBERT

LEHMAN MICHELLE

ANDREWS JAMES

MILES CYNTHIA

YEAGER KATY

HAWN MARK

LEHMAN PHILLIP

VIEIRA EVELYN

LEE ALLEN

DIMAMBRO FRANCESCO

SHERMAN CAROLYN

OLSON LARRY

KNAUB DAVE

ADAMS MARY

WARD JEANIE

MADDOX JAMES

GRIGGS NANCY

GARCIA FIDEL

JORDAN SABINE

MEYER COLTON



BENTZ DAVID

HUNTER DEBYE

HIROSHIMA GREG

SANTOS CHRISTINA

WADDELL GERRY

WILSON GENE

ROSASCO KAREN

HAYS MANUELA

BLOODSAW LINDA

BOESCH JANISSA

WITTMAN TANYA

LOWRY POLLU

RANDLEMAN MURRAY

EDWARDS GARY

KENNEDY PATRICK

ELLIS DAVID

SETTLEMOIR JAMES

HALL ROLLIN

FRIDDLE JOHN

WALSH THOM

MATOS JENIFER

NEELEY SUE

SIGNORELLI BIANCA

BENTZ TERI

STINSON LAUREEN

ONEY KYLE

LOVE SALLY

REED KIMBERLY

CHASE JANICE

REIOUX PHILIP

BUTLER ROSS

MODDERD TIMOTHY

PEREZ JONATHAN

BOHALL KEVIN

DILLON MACKENZIE

BECK NICK

TABER LIZ

WHEELER DAVID

GRIGNON MARY

ASTEN SANDRA

BARNETT JENNIFER

NICOLAU JOSEPH

MCKAY DANIEL

BAILEY LIAM

NYGARD JOHN

LLOYD ROSE

WRIGHT HARON



HAYS MARK

MITCHEL WILLIAM

LASAVIO MARK

BARCENAS APRIL

THOMPSON JAMES

CROWLEY PATRICK

LANGLEY KIMBERLY

MAH MICHAEL

KILCREASE RON

RAMIREZ RICHARD

ADAMS CAROL

VEIGA LINO

MORENO PENNY

HUTCHESON JOHN

PETERS NORMA

SNYDER TODD

SILVA RAYMOND

OPP TERRI

WHITED JEFF

DIAS CAROL

FONTAINE JULIE

HUGHEY MARK

LOWE MARGARET

GOLDER EDWARD

PAONESSA JOSEPH

HAAS III JOHN

MECCHI KIRSTEN

IRWIN MELANIE

JOHNSON JOSEPH

BRADFORD KAREN

ELLSWORTH LAWRENCE

BURROWS ROSVITA

CRUM MARC

THATCHER BEVERLY

CORLE CHARLEY

WELLMAN DONINE

CARMASSI STEPHEN

PICKARD ROBERT

PEET JAMES

FAZIO FRANK

SANCHEZ PRECIADO MARCO

BUGIADA ROBERT

GARCIA KELLI

MCCLOSKEY RICHARD

PULLIAM DONALD

CISNEROZ JUANITA

JOHNSON WILLIAM



SUETTA MARK

UNDERHILL CHERYL

CASTRO MICHAEL

CASTRO STEPHANIE

ELAM STANLEY

RODDY SEAN

PORTER GREGORY

CASILLAS ANTHONY

ELLIOTT GLORIA

MIRAMONTES ARTHUR

MCCLURE JONATHAN

PALMER MARLA

CORCORAN SCOTT

SHEEHAN ROBYN

MATTHEWS SEYMOUR

BRUNO GLENN

FLOWERS CHRISTIAN

MCFARLAND DALE

MACHADO VICTOR

NICHOLS RUTH

FLEMING DWIGHT

GORDILLO JACLYN

LLAMAS MANUEL

MITCHELL MICHAEL

LENOCKET DURBIN

MICHON LEO

REYNOLDS MARY ANN

CABRERA FRANCIS

BROOKS LYNN

COOPER CHUCK

WHITTINGHAM STEVE

BARRIENTOS KAYLA

DOYLE DAVID

RODDICK SHARON

WHITE MISER CHRISTY

CORMIER MELINDA

REA ROGER

BUHLER BRYN

WORSHAM LYNN

RODDICK DAVID

FREDRICK SHARON

NEAL ROBERT

TORRES LEANN

CLOVER GEORGE

BRACH VALERIE

FRANKLIN REBECCA

MUNOZ FERNANDO



MORENO MYRON

BARBIERI ANTHONY

BUSS STEPHANIE

BURAK SUSAN

HENSS JACQUELINE

ROSA MARK

MILLER G

TAFOYA BRUCE

SPINELLI LARRY

MISER BRIAN

EDDLEMAN SHARON

ALDRICH MICHAEL

JACOBS HELEN

LINDENAUER BROWNLAURIE

GRANDBOIS CINDY

HUMES DAVID

WILSON IAN

HASKO ANDREW

TRIPLETT JAMES

SMITH KENNETH

STOTENBURG CRAIG

KATZ ELLEN

HASELMANN STEPHEN

BYRD MEL

FLOWERS KAYLA

BRESEE RICHARD

BRESEE MARLA

COOK RAMONS

MARS THEMES

BALDI JENNIFER

PORTER KAREN

CRISWELL MATTHEW

CLAYTON BRUCE

VAZQUEZ-MUNOZ NELSON

MANGINI ALAN

DAHLIN MALINDA

COUCHMAN DAVID

NICOLINI ALFRED

FREEMAN JANICE

MILLER WILLIAM

VESPERMAN CYNTHIA

GRINNELL SANDRA

GUSTAVSON WILLIAM

MATHEWS JEAN

BECERRA BARBARA

ANGIULI VITO

TOSTE JAMES



MORRISON DAN

DAVIDSON ERIN

PROTTUNG GERHARD

PEARSON KATHY

FITZGERALD CLAUDIA

TAYLOR PATRICIA

SMITH MICHAEL

HARTSELL EARL

MOSELEY BRETT

PEREZ JR ARMANDO

LEVIN GAIL

BURTON DENTON

WEIDENBACH ALISON

JOHNSON DENNIS

LAVERTY BRUCE

PETERSON AUDREY ANN

BERGQUAM VALERIE

JOHNSON ROBERT

BAPTISTA PAUL

WONDRA GREGORY

BURTON CYNTHIA

LEE HEATHER

FOX AMANDA

REEDER CAMERON

KIRKWOOD RYAN

WILBER BARBARA

HARRIS JOHN

CARTER DALE

DAVILA KAREN

ALLEN SCOTT

PENA ADRIAN

LENTELL GARY

DENNISON SHARYL

KINSEY CHADNEY

EBERLE DAVID

GILL PAMMA

HUPP MORGAN

GEIGER GARY

AMEND ELIZABETH

LEJEUNE ELGIE

BELTON PAUL

MULLINS BEN

ALLEN JOHN

HINSLEY NORMA

HENDRYX JUSTIN

DENNISON KEVIN

FLORIAN LILY



TURNER DAVID

MARTENS CALVIN

WALTER DAVID

IMPASTATO LYSSA

MILLS JASON

CLIFFORD JAMES

BRYANT JOSH

PITKIN HEATHER

REID STEVE

DARBY DEBRA

ALBRECHT NANCY

FLAD ALAINA

KLINE FRANK

LEAVENWORTH JEREMY

STENGEL JAMES

HIGHTOWER JENNIFER

GALLION CHERYL

EZELL JILL

BROWN GLEN

MILLER ED

MACIAS CARLOS

BARGER JAMES

DONAHUE IAN

HOGG CASEY

SALLEE MICHAEL

GIBSON ANDREW

GUTIERREZ ALYSSA

GUTIERREZ JONATHAN

NOERR DAVE

DAVIS RUSTY

YOX CRAIG

ALBIAR ANNA

KINTON DAMON

YOX PAULA

NICHOLS DANIEL

BROWN DAVID

CHENNAULT DYLAN

ALLISON DONALD

MATTINGLY DALE

DOWNING CHARLES

WILLETT GREGG

SAVALA DEDEE

BOOKER CYNTHIA

BLUNDELL CHEYENNE

TORRES COREY

KING CHERYL

BANK BAYNES



SANCHEZ GABRIEL

SURRATT DEANN

TORRES AMANDA

SURRATT RONALD

PACHECO JAIME

ALLEN ROBERT

REYNOLDS DAVID

DIAZ CHRISTINE

TERRAZAS ABEL

CLARDY CHRIS

LUNGHINO MELISSA

SMITH DALTON

BOYLES BRENT

HOCKER DONNA

EDWARDS GINGER

MARSHALL ELIJAH

MOORE AARON

DIAZ NELSON

GARABEDIAN DALE

EPTON ERIC

WALDROP CALVIN

U ALAN

ESCOBEDO CONRAD

QUILLEN DANIEL

DOMINGO FRANK

BASICA CRYSTAL

FLOYD DANIEL

FONE ALLAN

DIAZ MARIA

TOWNSEND DENNIS

COMBS DAVID

DEMARIS FRANK

ALVAREZ JOSE S

ZHANG DAMING

AGUIRRE FERNANDO

HADDOCK MCCOY

OKIDA ROSS ARLENE

DIAZ GABRIEL

NEWKIRK JACOB

RHOADES MARTA

ROGERS DAVE

AMORINO ANTHONY

HOOKE ROBERT

MAJUSIAK FRED

YOUNGER DUANE

GENNESARET RENEE

LUFF JAMES



IRWIN DANIEL

WEAVER JOEL

REED JIM

DEAL ALAN

HEDBERG JEFFREY

HIGUERIA-SOLIZ CHRISTINE

JOHNSON DAVID

LASENSKY JOSEPH

GHALI JOHNNY

WATSON GLORIA

ALEXANDER JASON

WIGGINS CLAUDIE

MARUNA ROBERT

MCGILL DREWSHAWN

LONGORIA JENNIFER

GALASKE CHRISTOPHER

GARCIA GARY

RAST JOHN

MOONEY JIM

HANEY JAMES

NEF DENNIS

JONES JEFFREY

BRAUN KRISTIE WHITE

SCOTT LISA

HANCE KARA

PAKINGAN CATHERINE

WOODWARD MARY KAY

BOWER DAVID

MUNGARY ANTHONY

MOSS JASON

ARTHUR ELIZABETH

ZIMMERER BOYD

BRAUN SCOTT

SMITHSON GAIL

OLSON KESHIA

BEEMUS KAREN

MENIS TAMMY

ROJAS CARLOS

TWOHIG DANA

BRAMMER ROZANNEW

OLSON JORDAN

HEIKKINEN LORNA

KHATIB BIANCA

SEPEDA MANUEL

DUNNIGAN LESLEE

WISE LORI

GARCIA MARK



JERNAGAN MARNIE

GUTHRIE FRANCES

KLUG CRYSTAL

BREMER-DURHAM MEGAN

DAHL KELLY

AGUILAR ABEL

HUNTINGTON KATHLEEN

BRAY GIANCARLOS

KALBAUGH MARGARET

NGUYEN DONG

SCHLICHTING PAUL

RIETH EDWARD

CUTLER MARY

ABREU CANDACE

BOYCE HEATHER

DEFTY PETER

ENNS LEE ANN

HUGHES ROBERT

MALCOLM MATTHEW

HUNTINGTON JOEL

HENRY JENNIFER

DESSERICH STEPHEN

MOORE MARY

SCHOPP ANGEL

FOWLER JANICE

MAI MARINI

DORMAN MARK

RIETH LINDA

DAVIS HARRIET

BORGES MARTINE

DESSERICH CHERIE

GOLDEN JANET

TORRES JERRY

TAYLOR KAREN

STROUP MATTHEW

SCOTT HEIDI

FLICK JOSHUA

IKENOYAMA JOYCE

AYERS IRVINE

CROUTCH PATRICIA

SHAHAN RICHARD

ABBOTT SARA

BUTOW JUSTIN

TRIMBLE CHRISTINE

FARLAND PAUL

MAKKI DEBBIE

DOBRZANSKI LUCAS



MITCHELL ERIC

PETERSDORF CECILIA LYNNE

PERLE RICHARD

GIOTTA NICK

MAGANA JOSE

TIBBIT JULIE

WATSON ROBERT

WAROLIN JOSHUA

PANGILINAN BEBIE

SCIOLETTI DANIEL

BAUMGARTERN STEVE

MARKOVITS AARON

HUGHES DONALD

SINGH KULJIT

KOZEL JAMIE

MURPHY PATRICK

SPROW RAE

PUGH ROBERT

COX KIMBERLY

VALDEZ SAMUEL

VALDEZ JR GILBERT

PRESS LLOYD

BELLAVIA LINDA

DOKOLAS MICHELLE

SARRATT RENEE

PORTER DAPHNE

HORTON RODNEY

BERNARDINO KATHRYN

FIDLER STACIE

HERNANDEZ DANIEL

SOCKRIDER GUY

WARDLOW CHARLENE

WADE VICTORIA

MESPLE PAUL

JAUCH SHERRY

THORNE PETER

DE LAUTRE SANDRA

BROTTLUND DAVID

CLOER SHEREE

GLENN IRVIN

HARRISON SCOTT

TA JENNIFER

NUSSRALLAH CHARLES

JOHNSON TAMMY

ARNETT SUSAN

ADAMSON MIKE

RAMKEY MARK



RICHARD LESLEY

JOHNSON NICK

BLUMER STEPHEN

ROMERO CELSO

CHALBERG PAUL

GILL RAJDEEP

ADAMS MARK

HASHIMOTO MICAH

HARTLEY TYLER

KAYE SHEILA

SAETEURN AARON

ADAMS ANN

ROSS JEFFREY

SIMPSON AJA

BARTIZAL ALAN

COLLUP ATHENA

TIJERINA ARTHUR

SCHAPER ARTHUR

FISHER CARL

PINO BARBARA

RUPP JOHN

BOYADJIAN HAIK

OLSEN BRIAN

COLSON BRET

DAWSON BRENDA

WAITS ANITA

PETERSON BRUCE

MILLER BARBARA

MURPHY CHRISTOPHER

BERGGREN BONNIE

BARKER CONCEPTION

LUDINGTON CLAYTON

DILTZ BECKIE

MANSER BILL

CORREA CARRIE

CLARK AMBER

KISER CINDY

MEISTER JANET

IVIE BRANDON

WEGENER BEVERLY

COSTA JOSHUA

ADAMS CHARMAGNE

JACKSON AINSLEY

DAWSON WILLIAM

HECK DANIEL

WYLY JEFFERY

KURTZ BAILEE



LANGMAACK MELISSA

KREBSBACH MARK

MAGGINI JODI

SAAVEDRA-KIRK MARIA

SMITH DOUGLAS

DECKER JASON

OWENS KARNESE

ORTIZ ALYSSA

JENKINS KATHY

MICK JR JAMES

MARTIN STEVE

BINGHAM JENAE

KROEKER MARTHA

DINATALE MELISSA

KROEKER BYRON

PANDOL LINDA

CUSHINE MARGARET

CORE DEBORAH

CARTER JESSICA

DAVIDSON DUANE

FUCHS YVONNE

FELDT MARTIN

SOARES MARIA ISABEL

LOUVIERE MICHELLE

BROWN MIKE

DOTY JOSEPH L

DERAUD CRIS

MILINOVICH JEFF

KNOX LESLIE

HANSON GUNNAR

IANSON DAVID

HUGHES SHARON

LIGHT ERIC

LONG MICHELE

AGUILAR MARIA

BURR ARNOLD

MILLER MARK

WILSON BROOKS

LINDEMANN ROBERT

SHEAREN DAVID

BEESON BRANDON

ZIRANDA ALYSSA

YUSIFZAI DOREEN

KEVORKIAN RANDY

CASTANEDA MANUEL

JONES JAN

MULLETTE DWAIN



CAMPBELL KENNETH

KLEIN MARY

CAYUBIT-VEEN CASSANDRA

HORSWELL JOSEPH

LEE LINDA

LANDGRAFF BRIAN

ADAMSON MINDEE

MCMILLEN DIANA

STEITZ MARK

RUCKER KEVIN

PEPIN JEFFREY

HADFIELD CRAIG

GANDLIN JESSICA

GOSS JAIME

JOHNSON DANIEL

LAFFERTY ED

PRICE DAVID

BALLARD MITCHELL

LAUE DALE

ANDERSON KENNETH

ORTIZ MARTA

MAISEN ELAINE

CROCOLL DEBORAH

TAHA JAMAL

PINALES MARYLOU

DEBRITO MERRI

ROEPKE MARY

BENSON JOSHUA

LIVINGSTON PETER

DAMRON KELLY

HORTON JANA

VAN ROY MICHAEL

GREEN KAREN

ONEILL EILEEN

AYON JOSE

WOODWORTH PAUL

SANDERS MARIA

LITTLE MARY

NOBLE EDWARD

RASH BILLY

BECK JEFF

ROBB JESSIE

BRIBIESCA RAUL

SMITH MIKE

CULLERS PRISCILLA

KARSH ANDREW

HANAMURA COLEEN



FRANK RYAN

VALADEZ ENRIQUE

MOUA BENJAMIN

NESTER RANDY

CHA KIA

DILLIHUNT DAYON

LOGAN ERIC

FOLWEILER SEAN

BRINKLEY ALICE

SMALLIE LARRY

HUCKABY GARY

LACHENMAIER RALPH

QUINONEZ JAIME

WOLFE CHARLES

WINTERS KATHY

SANCHEZ PATRICIA

GOYETTE REAGAN

NORTON JACALYN

ANALLA MOLLY

YESTER JENNIFER

HANKINSON JAMES

WOLFE JAN

KAVERT DONALD

NAUS CHARLES

IKENOYAMA DENNIS

OLUGBAMI MAYOWA

STEARNS PATRICIA

MURPHY DARRYL

DIPIETRO MEGAN

URBAN DANIEL

KUMMER DIXON

JOHNSON ERIK

BERRY RUDY

WARNER MELINDA

GUTIERREZ GREG

FIELD FREDERICK

MOLINA MICHAEL

LEE JONATHON

UNELL RACHEL

QUICK ROBI

PEELER DON

RYAN MATT

MCCLURE REBECCA

ROMM BETTY

CANETT HEATHER

KANG JOON

THORESON ERIC



FAVA PEGGY

PREUL RODNEY

CARLON KELLY

TOEWS R

ESTRADA EILEEN

HENSON MICHELE

HEIDRICK JAMES

MING CHRISTINA

LEISLE GREG

GRIER JAMES

ALVARADO LINDA

KONG DARIN

FAURIA BOB

MONTGOMERY HAROLD

BUNCH CHARLES

HICKS JOHN

WENSTROM GEORGIA

KELSO JULIE

ATILANO JOHN

DERINGTON HOLLY

CRESSEY KERRY

BRANCH JERRY

ROBINSON MARY JANE

RUSSELL DWAYNE

CHARLES BRENT

FORGASH DON

LENOCKER ERIK

MENDOZA JAIME

WALTERSON DARELL

LAW DEBBIE

BENAVIDES JR JAIME

CHISOLM JOHN

RAND JOHN

ABERCROMBIE JAMES

JOHNS JENNIFER

JASPAR DEE

MARTIN CHRIS

WILEY JAVANNA

MATHEWSON JOE

COATES CHAD

MASSEY GARY

CONSOLI SHARON

MORGAN DAVID

ALLEY KIMBERLY

DAVIS SHERRI-ANN

BERNARD JOHN

STOCKTO JANET



LANE CHARLES

ADAMS JON

PORTER HAROLD

BRYANT HUNTER

VRADENBURG ROBERT

GOUZY FELIPE

WARKENTIN KEN

INNES BETH

MORGAN ANN

CARNEVALE ALI

HICKS SANDRA

SAGE-BUNDY JENNIFER

BEAUMONT HENRY

ZAITO ELIZABETH

STUCKY AMANDA

JOSE LOLITA

FRANKS JEREMY

BROOKS TROY

SHEPHERD SHANE

CHAVEZ DARREL

LONGANECKER TERRY

LAWSON TERRY

BAILEY SHELLY

GLOVER GENE

NEWTON BARBARA

SHEPHERD MICHAEL

HANDY JEFF

STANLEY GLENN

FINKBINET GLENN

ASCHE SUSAN

JONES JOHN

CORBIN STEPHEN

CHAMPNESS CHRISTINE

DAMERON SANDRA

KRETZERS JOHN

HARVEY LAUREL

AYERS FAITH

IGER RICHARD

MURPHY SANDRA

MIHALIC CURT

LIVINGSTON KATHRYN

KATAOKA BRYON

URIBE GEORGE

BIN LETICIA

CORNETT ANTHONY

CORREA SAUL

MASON NANCY



HERNANDEZ ANNA

LIKINS MIKE

PUTMAN DALE

TOUCHKOV ROBYN

BRYSON TY

ROMERO DENISE

SELIGSON SCOTT

STROUB PAMELA

SAWKINS DAVID

SHARMA SALLY

SALAZAR STEVEN

FIGUEROA OSCAR

ERICKSON MICHELE

RUIZ THOMAS

MAAS CHISHAM HELEN

THOMPSON NANCY

CLARK DEBORAH

COY VICTORIA

BURDEN TROY

RILEY JERAMY

LINDSEY RANDALL

GUZMAN JR AMADO

BOWEN TONI

JENSEN STEVE

AITKEN TERI

MEUSSNER JOHN

HARRANG NIK

DUSHANE CHRIS

HOLDEN TRACI

WILSON JACKIE

CARPENTER ROY

DEAN EDWIN

DAVID SHERI

HAMPTON RYAN

MCPHETRIDGE RALPH

PALMER JERRY

HEDRICK WILLIAM

KELLEY ART

CHAMBERLAIN MARSHA

JOHNSTON BARBARA

BAUGHMAN JASON

CHAMBERS ROBERT

FRAME MICKIE

RIOS MEGAN

GONZALES DAVID

PARKER MARK

SALAS ANTHONY



HARDIN MICHAEL

OCHOA ARTURO

POELLOT BEVERLY

BOWDEN STEVE

PRICE RACHELLE

HYDE KATHLEEN

NEAL HENRIE

NIGHTINGALE MORGAN

KNIGHT TIMOTHY

LARSON RANDALL

NEAL DEBRA

PUTNEY WARREN

BERUBE JOYCE

SPENCER BRUCE

ELLIOT PENELOPE

FELIX RAMON

FAULKENBURG SCOTT

HOLMES RUTH ELLEN

SPRING ROBYN

ERASSARRET JEAN

BERSENTES ERICA

CAO VIVIAN

MURRAY REBEKAH

FEIL SUSAN

RATHBONE VICKI

MORGENSTERN TREVOR

MARIANI RONALD

HEFFERNAN KIM

TAYLOR DOLORES

VAZ KRISTEN

SALSEDO AARON

BERSENTES EVAN

ATHERTON RUTH

SPRAGUE RENAY

ROSENFELD PAUL

MCNALLY JIM

SCHEPPERS ERIC

IMHOOF KENNETH

ROOT BRIGITTE

MCNAMARA MARTIN

FRANK JAYMIE

DUBBELS LINDA

DEHMLOW JOSH

JACOBS JUDITH

RISI ORESTE

HAMILTON BILL

FLETCHER ROBERT



GITTLEMAN ELLIOT

AIKEN JAMES

BICE JON

WEBB TIMOTHY

PEYROT GARY

GARRETT DONNA

LEE KATHLEEN

SMITH THURSTON

ARANDA RYAN

ANEMA KATHRYN

CRAMER REBECCA

ASHCRAFT TANYA

TIPTON JACKIE

REED SEAN

POLO KAROLYN

BOUNVILLE TONY

CHIEN ALLEN

QUINTERO RITA

HINTON KAREN

LEMAY ALLEE

JACKSON DIANE

CASE LUTHER

TOMLINSON CHARLES

ARNTS BARBARA

LANE ANITA

KEARNEY RAYMOND

WILLIAMSON DANNY

PAULSON DARLENE

ZDARKO TIMOTHY

WERTHEIM JANIE-SUE

EWY DONNA

ALLENDER JOHN

HITCHCOCK LISA

FRANK DIANE

SACKETT SHANNON

TRAN VIET

SMITH GAYLA

DAY FRANK

BUCKINGHAM E L

CALDERON VERA

CLICK KELLY

ROMERO MEGAN

MCLAIN-LUGOWSKI PAUL

YUEN KATHERINE

COLEMAN JOHN

MCLAIN-LUGOWSKI GAIL

HALL PATRICIA



HOYER BOB

BAKICH WANDA

AHN CHE

KONO KENNETH

LAVOIE JR JOSEPH W

JONES KENDALL

TANNER JULIE

SANFORD BILLY

HERNANDEZ ART

ARNER MARK

HERNANDEZ ESMERALDA

WILLIS REBECCA

JACKSON NATHANIEL

DOAN MICHAEL

OH JUDY

HEARN STEPHANIE

KOPPERS MEL

BELL THOMAS

HORNER JOY

MAGGINI MIKE

OH GAPHYUN

DAVIS ERNIE

NICHOLS STEVE

SHARMA RAM

MENDOZA JAVIER

YEIK GLENN

UNTERKOFLER NATALIE

GREEN MARY

HYSINGER ALAN

MONTGOMERY STEVEN

ANDERSEN KATRINA

LUNCH IRA

ENRIQUEZ REBECCA

DERLETH DONALD

GEESON JIM

ROUSH JEFFRY

GOREE TERI

MONTGOMERY SANDRA

LINTERN RAYMOND

TEUNISSEN LYLE

GALINDO MARIA SOCORRO

STEWART JUDITH

GOREE JERRY

MENDES PAUL

HANCOCK LINDA

SCARANO PAMELA

WILLIAMS MICHAEL



LAURSEN DONALD

MICHALSKI RAYMOND

VELAZQUEZ WILSON

KING GLEN

CONNORS SHANNA

ZELINKA JEFF

LAROE CHARLES

KNOCH PATRICIA

VERBEEK TRAVIS

WEBB ROBERT

JOHNSON RUSTY

BARNES JAMES

LEACH NICK

MOORE VICKIE

WHISLER SARAH

ALVALOS STEPHANIE

SILVA STEVEN

WARNOCK SHERYL

CLAY WAYNE

VASCONCELLOS JENNIFER

SCHRADER LYN

MORRIS DARLENE

JOHNSON NORMAN

FONTANA JEMNEY

BORGES MICHELLE

ELKHATIB MAZEN

ROSS ALLEN

POTOCHNIK MELODY

HUGHES ROBERT

SWAIM DEBRA

ROCKBERG VICKEY

MARCHAND GREGREY

NOBLES TIM

BRADFORD PHILIP

ROYAL REVA

HORNSBY ADAM

MURPHY CARLA

KASTNER RICHARD

EVANS PAULA

KENT GARY

ABRAHAMIAN SAMUEL

DANIELS NANCY

LAWSON ERIC

WALKER GEORGE

MEHRGUTH TERRI

CAMPOS RICCI

DIDOHA G



GRAHAM DIXIE

HUERTA GRACE

KING ROGER

BENSON DENISE

STODDARD STEIN

ROGERS TYLER

JUAREZ CYNTHIA

BROWN PHIL

WESTBROOK LYNDA

GRAHAM CARLYLE

ODDOU PAUL

KNUTSON KEVIN

MGEBROFF PATRICK

BOLTON TOM

HUGHES MICHELLE

RUBENSTEIN ANNE

WEHRHEIM MARY

COLE J

MCLAUGHLIN THOMAS

PRESTON JO DEE

ESTEL RICHARD

BUTTERS TIM

HEADLEY LAWRENCE

WILLEMS PATRICIA

MOSER M

WATKINS JEFFREY

ARCHER JESSE

HATTENDORF KARL

SHUFORD DAN

MORALEZ PAUL

MCWILLIAMS MONIQUE

SMITH LINDA

PATERSON LONA

RUIZ KENNY

KINSER STEPHANIE

THIESEN CAROL

GENETTI CHRISTOPHER

PEREZ RENE

REGIER SUSAN

BRACKETT HEATHER

FRIEND ROGER

PETERS MARK

LUCCHESI JOSEPH

ELLISON CECIL

PUSAVAT JAMES

WILSON RICH

ABRAHAM STEPHEN



JETT JANET

ZANINOVICH DONNA

TANUBAGIJO TAMERA

TAYLOR HANNAH

UNDERHILL JAMES

ROBERTS SHANE

AL-KASSAB JAMES

DENESHA TERRY

BREWER MYRA

PICHUEVA OLGA

NORD DEBORAH

GASH STEPHEN

GORMAN JOHN

BROWN JIM

LARA DEANNA RENEE

WEY CHERYL

WARD JONI

MARTINEZ ALLISON

BRANDON JAMES

DANDY THOMAS

CERVANTES JULIE

GOODSON MICHAEL

CRADY SHAWN

SANCHEZ EDUARDO

SYLVIA MARK

SCHWARTZ MARCIO

HORSCH CHARLES

NMAH JUTERH

VIETTI STEPHANIE

MCDOUGAL KATHRYN

SMITH RONNY

BIANCO JOE

REESE JEFF

STANSBERY ALAN

SMITH LORIN

GIBSON STANLEY

MANIACI STEVE

MCKENZIE ANTHONY

SMITH JAN

RAMIREZ FELIX

ESSEL WAYNE

SHAFFER SHERI

BHONE MIKE

GUNTER VERNON

CHAMBERS KALEE DIANE

DOUGLAS JAMES

FERNANDEZ JESUS



VANNETTE JUDY

BROWN SAMMY

COTTEN NICOLE

LACLARE VICKIE

TRIMM LARRY

NIEBLAS COLEMAN

THOMAS MICHAEL

CHAMBERS JOSHUA

TRIMM MARLENE

BENSON RICHARD

PRESTON SHARON

RIB DAVID

HICKS SHARON

DEWITT HOLLIE

ESPINOZA ROBERT

ELOFF ANDREW

HENSLEY CLINT

CIELO AMBER

SPELLMAN TERRY

LEVERICH VELDON

WEST WYATT

CLIFFORD JIM

CLAYTON BRENT

WARNERT DANIEL

SHAW CSM PAUL

JARAMILLO NATHAN

PALLANTI FRED

CIELO ELLA

TUBBS CHRIS

MORRISON PATRICIA

BURNS PEGGY

MILLER DANIELLE

M HUNT RALPH

HIOKI CYNTHIA

NATALIA BARBARA

TOLIN STEPHEN

GOODWIN MICHAEL

JEROME GARY N

TUCKER MICHAELS

JARVIS PHILLIP

EWERT DAVID

SKUDLARK ANASTASIA

MELLOR JAMES

VANDER POEL LELAND

MARQUEZ DAVE

RODRIGUES AMANDA

ADAMS JERYL



WILSON WENDY

JOHNSON JOHNATHAN

CASH JULIE

SCHMID RICHARD

SIMMONS RICHARD

PATRICK RYAN

FAVROW RON

MARINCIC ROBERT

G REZA AMELIA

GREENWOOD ROY

TAFOYA ANDREA

COATS CAROL

NELSON JACK

DIPIETRO ALBERT

YEARSLEY JEFF

AFFENTRANGER ANDREA

GREEN DIBBY

HAGOOD VICTORIA

SWEARENGEN OWEN

MCWILLIAMS LEE

BAKER DEBBI

LIPE DAVID

SHEETS BILLY JOE

SNODGRASS JIM

HUFF SANDRA

KINDY STEVEN

REYNOSO KAREN

BOWLER LESLEY

BOYD CHRIS

VICARI SAL

PADILLA TIHARE

DURAN-DIESTELKAMPMARIA ELENA

REESE GREGORY

GREEN RANDY

FIGUREIDA CHARLOTTE

DOBRZANSKI ANNA

BUCKLER JOHN

KINGSTON SAM

CAMPBELL HARVEY

FOX RON

PERSON JAMES

FAIRCHILD BOB

ALDRIDGE RUTH

HESSE JANICE

LEE LINDA

GIPSON WENDY

BELL JEFF



INDART TIM

LOWTHER CHRISTOPHER

BURDICK JEANNE

GAMBOA MARTIN

MILLER ROBERT

GROVE BECKY

DUKE KATHLEEN

MARQUESEN STEVEN

LILEIKIS DENNIS

MODY SAMIR

LANE ANDREW

COMPTON DEWEY

PERRY MICHAEL

HARRISON JILL

CLINES JOHN

SOULAGNET LANORE

RASMUSSEN KIMBERLY

GREER SUSAN

NORWOOD WANDA

HOBBS WILLIAM

MASTEN BONNIE

HOWARD RENITA

WHITE CHRISTINE L

BRAVO BO

BRAVO BRANDIE

BEVER JANENE

COATS DOUGLAS

CALDERON CLAUDIA

ROJAS JESSICA

ROEHL KELLY

WOELK JOHANNA

SMITH DONALD

MAY DAVID

HOPKINS ALAN

FERNANDES DIANE

RILEY ROGER

REICHERS CLAUDIA

BECKER WILLIAM

HENDRICKSON DAVID

LATTNER LOUI

SAINT-AMAND DAVID

RUTLEDGE JILL

GARONE JOHN

BURNS PAMELA

COOPER BEVERLY

MORADIAN CRIS

SHEARER SHELLEY



DUNLAP IRA

WILLIAMS LEANN

KEMP MICHAEL

ANDERSEN DEREK

BREWSTER JIM

CHING KRISTEN

GABEL KATHY

PETERSON TANYA

SMITH SARA

KEMP PATRICIA

CAPPUCCIO GABRIEL

MILLER MICHAEL

SCOTT MICHAEL

BENNETT JESSICA

MCCRARY MIKE

LEONARD JIMMY

CRADY NORA

COBURN DAVID

MANGAT AMOLIKA

WADE LINDA

FITZSIMMONS BRIAN

BINGHAM LYNN

ENNES DAVID

BENDER TERRI

BRANCH SHAWN

STRMISKA MICHAEL

RAMIREZ RICHARD

FOSTER KUKUCKA ANNE

DRILLING STEPHEN

BRANDT TINA

KOMAR ERIC

MIZE MICHAEL

DRILLING SUSAN

MORALES JR MARCOS

STONE CASEY

FITZSIMMONS CAROLYN

KAYNE TOM

SULLIVAN MAKOTO

BRACCI MARY

DELATORRE SARA

HAYES SEAN

VANONCINI DIANA

A FORTHMAN KEITH

YOUNG CHARLES

CAUDLE MORRIS

ALLEN THOMAS

PRUSHKO RONALD



TAGGART KAREN

CASSENS DIGNA

HERNANDEZ JOE

PRESTON KEN

TOOTHMAN SUZANNE

FLORES OFELIA

BREEDEN MARGARET

DOWNTON DONALD

BROKER BRENDA

THURMAN KEM

DELPH ROGER

RIDGWAY ELLIOTT LISA

SERPA EVERETT

WHITEZELL MARC

REA CHRISTOPHER

FINCH KEN

HORN LINDSEY

HEISEY KENDALL

FURMAQN WADE

HARRY MARK

HERNANDEZ SEAN

RADACHY JUDY

FISHER CHRISTOPHER

BETHURUM PAMELA

SINGH INDERJEET

TURNER KIMBERLEY

TAYLOR CALISE

MCPHETRIDGE YVONNE

BANIHOMOUD VICTORIA

MORENO JACQUELINE

LONGACRE SUSIE

BURSEY JENNIFER

HANCOCK LITA

KEIGLEY DINA

SILL GEORGE

SHEEHY MARK

HASTON AMARIS

BURSEY TOM

GEE MICHAEL

FARLAND JODY

BEAUCHAINE-TRISTAOLEAH

CHARPENTIER DEBBIE

PILLAI VIVEKANANDAN

YERRY JANE

LEHMAN ROBERT

SNAPP ADA

DAVIS DELL



BLAYNEY CHRISTINE

SNEE CAITLIN

VANNETTE PHIL

ZANONI JENNIFER

NEAL PAMELA

YERRY JOHN

WHITACRE JOHN

GUERRERO KRISTINE

MAPES DAVID

BROWN SAMUEL

CORRAL RUDOLPH

HARLESTON KATHLEEN

OHMIT ASHLEY

SCHEIDT MARVIN

SHREFFLER PATRICK

LOGAN KELLY

PETERSON VIKKI

ALDRIDGE KEN

KRUEGER JEFF

ESAU PATA

HARP JEFFREY

ATHERTON CHARLES

HALL MARK

WAREHAM RONALD

WILKEY PAUL

GUGLER REBECCA

ACOSTA DIANA

HALEY CRAIG

KESSLER PHILLIP

JURKOVICH JANIE

COODEY GERALD

SPRADLING KRISTIE

HELTON TAYLOR

A HEDRICK RICHARD

LEVERICH DIANE

HUMKEY MARLIE

ROSS THOMAS

HAWS FREDERICK

MANGINI RICHARD

SMITH PAMELA

GARBER THOMAS

SHEBESTA THOMAS

ELLIS JOHN

TAYLOR JACOB

BELL FRANK

BRAZIL RANDY

ALLARD MARGARET



MOORE MICHAEL

MAAS CHISHAM HELEN

KIRKLAND MATHEW

ITURRIRIA ANTERO

SALAS RONALD

ESTUDILLO JOHN

KACHADURIAN VANESSA

ELLIOTT EVELYN

REED WILLIAM

GREGORMARIANO LOUANNE

GRAY SCOTT

BRIGHT WILLIAM

PACIONI JEANNINE

GOODLOE ISAAC

MATUSZ JUDY

DINIZ ADRIAN

ROSENLIEB MELANIE

HOFFMAN MARK

HARRIS LESLIE

TORO ALBERT

BOLDING CHARLES

JOHNSON MARY

JOHNSON PATRICIA

MEDVED PATRICIA

SCHEPPERS JENNIFER

NELSON JUDITH

WILES STEVE

DEMARIS MELANIE

HAYHURST DONALD

FLYNN SUSAN

HIGH TARAH

ST PIERRE MARVIN

CHAMBERS LINDY

REDENIUS ROD

TENNYSON JAMIE

KOHLER GLEN

BUSH SUSAN

SPAULDING CINDY

MCINTOSH LISA

SHOEMAKER STEVE

ONEAL ALEX

DOMINGUEZ NORA

GUTIERREZ MONICA

LANG RICK

MILFORD RICHARD

JENSEN JUDY

DAMICO JAMES



FISHER EDMUND

CAMPBELL ROB

ERWIN STEVEN

TRAN DAT

LANG DONNA

DAVIS SUSAN

VOIGT AUDREY

FANADY IRENE

HIBBS ED

MCQUILLIAMS TAYLER

HOWE SEREN

SAXTON BRIAN

SANGCHAN RONNIE

VOIGT GEORGE

MENERAY MICHAEL

FLEETWOOD COLETTA

KRAUSGRILL TERRENCE

MANNESS JASON

TATE SHERRI

CORRIEA MARGIE

TAIT WILLIAM

DOMINGUEZ TRACY

LE HOA

RICHARD CHERYL

RIVOIR LAURIE

FIELD NASTASSJA

BONINO MERRI

YAM JEFFREY

MCNABB ROBERT

IRVIN JEFFREY

GROSECLOSE AARON

CRABTREE GARY

TATSUKI MANA

PALMER MAUREEN

SHARMA RAM

BURGER JEFFERY

MCCRAINE NORMAN

RUTH NANCY

CHEEK BRUCE

SCHWEDA SUSAN

MARTINEZ JESUS

SPANO SUE

BACCUS EDWARD

HARWELL DWAYNE

BENES HEATHER

BIESIADECKI LEON G

PATTERSON JAMES



HARRIS TERRY

PENGILLY DAVE

WILLER RANDY

PETERSON GLENN

MUSSELMAN RICKEY

DEWITT MATTHEW

OLSEN MARK

GRIMSLRY MARY LOU

LAWRENCE BRENNA J

KALPAKOFF NATASHA

SCHAEFFER CHAROLETTE

BROWN TERRENCE

RIGSBEE DAN

WOESSNER CODY

DELACALZADA KRASAE

DINEEN SEAN

WATNE CURTIS

PULAPKURA SOLOMON

DENSFORD MARGARET

WILBUR JAMES

BARRERA BRITNEY

NAZARENUS RICHARD

SPEARS JACOB

MONTES DE OCA MIGUEL

YURSIK STEVEN

WATTS THOMAS

CORONA LOUIS

GILLILAND ROSALIE

CESAREO ANTHONY

WATTS CHERYL

DIGIOVANNA MICHAEL

FEIL ROD

ANGULO SANDRA

SHABAZIAN MIKE

PRIVETT JOHN

GODDE JESSICA

BERNAL CRESENCIO

MANROE MATTHEW

RICCHIUTI PATRICK

SHAHBAZIAN AIDA

PAULIN JENNIFER

GUELCE MICHELLE

GRIMES KATHLEEN

VEENHOVEN WILLEM

ELMER DIONNE

PERTIERRA RAMON

TOWNSEND CHRISTOPHER



MYERS CAREN

SCARAZZO GLORIA

KRISTOF LES

ARMSTRONG CAROL

TOWNSEND IRIS

HAWK LUETTA

DONAHOE SARAH

OLIVER CHRIS

LITTLETON MADELINE

ALBERTSON NANCY

BURKS PATRICK

PENNEY ROBBIE

COX PRUDENCE

GRAHAM MARGARET

GILLETTE LARRY

FLORES JOSHUA

HILE ALBERTA

LADD MIKE

KAPELL DAVID

BRADBURY THERESA

GARZA JOSE

WIGGINS SCOTT

THOMAS LOARE

MEEHAN MICHAEL

DAVIES THOMAS

HART CHARLENE

SUTHERLAND KENT

AMERSON JUDY

YURGAL ALBERT

BOWMAN LANCE

DELANDA LUCILLE

MADSEN KRISTOPHER

DIAZ MONICA

SMITH CAROL

MILLER KENNETH

WHITE LARRY

KERN RICHARD

HICKS KERRY

PERRY MICHAEL

MOORE DEBORAH

LOFLIN STEVE

KIRCHNER RICHARD

MULLINS LYNETTE

COOK GLORIA

MARIN DAVID

CHING EMILY

HOLT RON



TAYLOR MEGAN

SCOTT TORY

KUMMATI DEEPA

HANDY BLAINE

SARGENT JAMES

PAUL JR RONNIE

HAY TIM

MILLER BETTY

KEELING STEVE

PITRE JOHN

TOMASELLO CHRISTINA

MOORE DOROTHY

JAHROMI SHAZ

AIKEN ANNETT

CHEEK CALVIN

KHANI VANDAD

NEWBURG BRADFORD

CHEEK KELLI

LATHAM MARIANNE

LARA JOSE

WHATLEY WILLIAM

SMITH MARK

MCCONNELL ERIC

CHEEK KATE

FRANK REBECCA

BRICKER TY

BARNES FRANK

DUNCAN GAEA

PASAGUE NIKOLE

CHEEK IV CALVIN

WHATLEY INA

MCCRACKEN WAYNE

RAMIREZ NELSON

SINGENSTREW VANESSA

LESACA FRANCISCO

SAWKINS SHEILA

MCCOY JESSIE

BOUTROS WAEL

BENSON GABRIEL

BERRY RICK

HOFER LOREN

HENRY JAMES

CANTERBURY CHRISTIAN

ESKEW SHARLENE

NOBLE ELIZABETH

RAJEWICH MELISSA

TARN MAYRA



HESTON TRACI

ABEL RICHARD

SANDERS BRANDON

GLENN TAMMY

MEDINA ADRIAN

PORTER KATHLEEN

KRAMER VICKI

KING BRITTANY

ADOMIAN SUWANNEE

GOODWIN KEVIN

AYALA LUIS

LATA ROSHNI

CEPEDA ALYCIA

ENSMINGER JENNIFER

BERNOT ANDREW

DEZAN PATRICIA

GARBACK RONALD

RIZZARDINI LAWRENCE

VENTURA IRENE

BOAL LYN

WALKER LESLIE

BASSETT STEVEN

DAVISSON ASHLEY

JOPLIN TABITHA

COBB SHEILA

BILES JAMES

GARCIA SUSANBE

HARPOLE KAREN

LANDON CYNTHIA

CUMMINGS REBECCA

YOUNG DAVID

WRIGHT DEREK

REED DAVID

HOYER CHARLENE

CLAUNCH KEN

MARROQUIN ABRAHAM

TILLMAN FAYE

KOLLMEYER EDWARD

MARR ALEXIE

WOORE ROBERT

DAVIS MARY

NG REGINA

BURRELL KENNITH

CONROY CASSANDRA

SCHULZ JASON

HALL SEAN

DEZAN CLAYTON



WEIGEL NANCY JO

JENKINS GWENDOLYN

SANDERSIER CALEB

FUNDERBURK LINDA

ACOSTA ALBERT

GOODALL WADE

PEBBLES JESSICA

ORMESHER JASON

PRICE MITCHELL

MOLLOY LAURA

MURPH JESSE

KJERSTAD JOSHUA

OLSON SETH

OLSON CASEY

VER HALEN MATTHEW

FUNDERBURG MICHAEL

ZOBEL BECKY

ROJAS DAMANI

LILES SANDRA

BARTON JERRY

SHAW CSM PAUL

GRAY DONALD

BARRINGER LISA

LARKIN KIMBERLY

BIALK RAYMOND

ROSICA JOHN

PAOLINO DONALD

FERRY-TEMPLIN KAREN

BARRAGAN BALDOMERO

LISEC PAUL

BORRECCO CANDACE

GALBRAITH CASSIE

SALAZAR DORA

PIZIALI STEVE

RYAN REV RON

LAKIN MARTHA

RICCI JILL

JOHNSON LORI

JOHNSON RICK

ITURRIRIA FRANCISCO JAVIER

FISHER DAVE

ITURRIRIA RENEE

ROCHA HIPOLITO

KENNON-FRINK RAMONA

ITURRIRIA MARIA LUISA

GEORGE REBECCA

VITALE ROBERT



CHEEK ALVIN

STAIB TROY

SMITH DAVID

LEIRAN JANA

BLAKSLEE ANNA

BUDDELL JAMES

BEHILL OLIVIA

ELDRIDGE VIVIAN

CLARK NICOLE

TORDOFF DANIEL

MEECH LUCI

WARE MELANIE

SHANNON SUSAN

VEGTER BRUCE

TAPIA ROBERT

GARC SARAH

TALOR SHARRIE

DAVIS CARA

MOON LESTER

ROSS VANCE

MCKOWN JOEL

MOE KATHLEEN

HOOPER MINDY

STAIR BRUCE

GAEDE EDWARD

MCGROARTY MICHAEL

NELSEN SEAN

VANDER FEER CHAD

DANGELO RITA

BUSBY ROBERT

WILHITE TROY

COTTEN RUSS

SWEET ROBIN

PAGTAMA-YOON JONATHAN

DAY ROBERTA

BROWN MARILYN

PERRY MCKAY

MROSKO DAVID

GORDON MARK

LAYTON CHERIE

MCGOWAN KATHRYN

LAYTON HEATHER

ANDERSON JAMES

BECKEY RICHARD

MCGOWAN DANIEL

LAVERY LARRY

BLOOM WILLIAM



BENNETT LEA

KITTLE CRAIG

ZUFFINETTI WES

FLOWERS BRANDI

HENSLEE THOMAS

HUMMEL MINNAL

CRUZ JOSE

HUMMEL CRAIG

FALASCO ROSEMARY

BEARD BRWNDA

DOFFLEMYER ROBERT

MEDINA JAIME

CHOI IAN

VEACH PAM

NIBUR PAUL

DUNCAN TIM

ALEXANDER MICHELE

ABBOTT CHRYSTAL

BATES QUINCY

GUTHRIE LAUREN

STEPHENS DENISE

SYVERSON NATALIE

HASSON KAREN

ZHANG LI

BACHARA MICHELLE

HILLMAN MARK

MCGRATH CALYN

ADAMS JUSTIN

SALERNO VICKY

SHEA DIANE

PSIHALOPOULOS STAVROULA

CLAUNCH LEANNA

BUSTAMANTE BEATRIZ

DAUGHERTY CINDY

SCHOEN RODERICK

MCWITHEY SANDY

BUCHHOLZ ROLF

DAUGHERTY MICHAEL

JONES LADONNA

EDWARDS JEFFREY

REGIER FRANCES

PENN OPHELIA

ROGERS TODD

WELLS JAY

CRAWFORD RICHARD

MARSHALL JOHN

JEFFERIES TOM



FUDENNA TERRY

TREAT KELLY

TURNER JOHN

KELLEY MICHELLE

ALDERETTE GRACIELA

ALUMBAUGH MARK D

WINBURN SHELIA

ALUMBAUGH LINDA

BLACK RON

DOANE MARION

NEVART ANOUSH

OSLER CHERYL

TENINTY KELLY

FELIPE RANDYEUSEBIO

LATIMER STEVE

KRISTIN STEVE

BULLOCK DEIRDRA

SIERZE RICHARD

HINOJOS ROSEANNA

CLEVENGER LYNN

CALIWAG WILFREDO

DANIELS TANAYA

DESTRY ALEC

BAIRD CALLAN

HARRIS IAN

DOMENA JULIE

VALERO DEMI

STRAYER ROSA

FALBERG DIANA

DESIERTO COLLEEN

BERRYMAN MATTHEW

ALESSO DAVID

ROS OSCAR

SORKO-RAM FAWN

PANDUKHT MICHELLE

AUERNHEIMER DWAYNE

OLSON TERRI

HLUZA WILLIAM

OLSON BARRY

KURTZ JIM

KENDALL JAMES

HILDEBRAND KEN

CASEY BONNIE

WAGENMAN CAROLYN

JACKSON WILLIAM

JACKSON ELIZABETH

HICKS PRICILLA



PHELPS RICH

WILTON PENELOPE

HUGHES ROBERT

SWERTFAGER SARA

ELMER KRISTEN

PHELPS KATHLEEN

KECK LINDA

LINCE TRACEY

AVILA MANUEL

GIL DIANA

COOPERBERG BRUCE

GRACE JANE

WELCH SUSAN

GEBHARD SUSAN

HEYART GREGORY

BARNES LORI

LANTZ JON

BECK ROBERT

RILEY JACQUELYN

CONAWAY DAVID

DANIEL TINA

OLSEN JULIE

ROSS ALLAN

SALONITES CARLENE

OLIVER MARK

GAUGEL GERHARD

UNDERHILL ELIZABETH

ROBINSON ANNA

GAUGEL GLENNA

PATEL CHINTAN

PATEL DHARINI

PATEL JIYA

DUNCAN THOMAS

VARRA GREGORY

GREER PAUL

KOBILIS EDWARD

SAETERN LOU

SHOEMAKER VICKI

SCRIVNER PATRICIA

DAVIS ROXANNE

CARTER MARK

WHYTE MICHAEL

FUTORAN ROBERT

ROUX RICHARD

ICE NICOLE

ALEXANDER MARK

FARRIS MARK



TOWARD DAVID

HATCHER DENICE

SALCEDO DANIEL

ANDREWS KEITH

WATTS STEPHEN

COSTER CHRISTOPHER

MCCLEAN JAMES

MURGUIA SANDRA

MURGUIA GREG

MADDING KENNETH

COFFMAN DEBORAH

ARCHBOLD MELINDA

TRAEDER TERRY

NASHASHIBI RIMA

PERRY LINDA

HADDADIN EVA

CREVELING FLOY

VAN DYKE JONATHAN

HOOD MARILYN

BARLOW SARA

LUCAS JEANNE

KELLER MARGARET

TILLEY TAMARA

MAYER JOE

TAYLOR THOMAS

BUCHARELLI ALFRED

SWANSON KARI

WRIGHT JOHN

STRATTON BRENT

MEDLEN ELIZABETH

HENSLEY PAUL

MEDLEN BRIAN

DAVIS TERRILL

MERANTE ANTHONY

TUCKER BRENDA

GALBRAITH JANA

GALBRAITH ANDREW

LEHMAN LISA

PUCKETT WILLIAM

JAMES WELDON

SMITH MICHAEL

CYPERT HAL

DALTON CHRIS

NELSEN STEVE

COLLOM JAMES

JACKSON CHRISTINA

SLATER SANDRA



TORRES CASSIE

DELACALZADA RICHARD

SHEARER JAMES

STOCK LOREN

WEATHERS BRANDON

SANDUSKY KARREN

MOUA ONG

GOODIN MICKEY

STOCK BEVERLY

CARDER CATHERINE

CORNWALL CRAIG

SHEPPARD KEN

PAYNE RUBY

DHILLON TEJINDER

LAWLESS KEVIN

JOHNSON TAMMIE

JOY ABRAHAM

WILLIAMS JAMIE

DRUMMOND MARK

EAKLE MICHAEL

PETERSON CHRISTOPHER

ENGLAND THOMAS

FALGE DIANE

RICHTER BOWMAN VALERIE

LAMBRECHT HANS

PETTIT JAMES

SAMPSON DAVID

PARKER MICHAEL

WALDO ERNIE

DYER MICHAEL

FORTUNATO CUFF KARI

MANES ALLEN

EPPERSON CHAD

MORSE CORY

BECKER ROSARIO

ANDERSON OWEN

TUCKER ROGER

PARRISH COLTON

WRIGHT RAYNETTE

KYT RANDY

PURCELL HOLLY

MARR FRANK

EGGLESTON CELESTE

PITTS CYNTHIA

CAVE KEVIN

MARR TRISHA

MCCAIN MICHAEL



WEGGERT WALTER

AVILA MICHELLE

PASQUINI MELANIE

PHILLIPS JANET

BENNETT TRACY

PHILLIPS JAMES

SCHIMNOWSKI JUSTIN

NELSON KEVIN

LAGER JENE

ESCOBAR BRENDA P

JONES HALEY

WEINMANN ERIC AND JACQUELYN

MARKING RAELENE

DIPASQUALE JOHN

BARLOW ANTHUS

JOHNSON TIFFANY

SALIB MARIANA

DIPIETRO MARY DIPIETRO

CONWAY MARGARET

ZAHLIS HAROLD

COOPER SONIA

JOHNSON APRIL

HART JAMES

HOOVEN MARK

COMBS TRAVIS

COBB LELAND

REGISTER BREANNA

LILLARD TIM

HILL VICKI

ALEC MARCIA

LUSK WHITNEY

MISH DAVID

MADSON TERRY

WELLS LESLIE

MATTHEWS DAVID

SADAKOV STANISLAV

HERNANDEZ MERCED

PERSON JOHN

STEWART JAMIE

SOBRIEN NORMAN

WILSON CHILEAH

SAALBERG JANET

FRIAS FREDERICK

ONEIL ERIC

MEIXNER SUSAN

CARAKER MICHAEL

CASTRO DAWN



BARRETT BRENDA

CIANCIO MIKE

IBARRA CRYSTAL

SPARKS ERIK

RAMIREZ VANESA

LAGER TARA

IDE CYNTHIA

BRIDGES MICKEY

ALMASY MARTIN

EDWARDS SHAWN

RENNIE GARY

HAWKINS LINDA

WEHNER STEVE

STENE BRADLEY

KIMBALL DONNA

MORA VIDAL

DERUOSI TANIS

KUHAR DORIS

STRAHAN HELEN

DIETZ RICHARD

KELPIN COCO

CASHIOLA RONDA

SALFEN FORREST

WECKSELL EVAN

SILVA CARRISSA

FOCHETTI ANDREW

BARNACHIA ALEXANDER

KUHAR BILL

CONNLEY STEVE

SCHWEER DENICE

BREAUX ETTA

DINNEEN ERIC

FONSECA SALOME

BORBA JOHN

HENDERSON SHELIA

CALKINS STEVEN

RAGAY VIVIAN

DRYDEN ALAN

LEWIS COUCH DIANE

GUZMAN MARIA

ALLEN JEROME

BYWATERS ELIZABETH

WALLACE MARY

ZIMMERMAN RANDALL

CARROLL SARA

RISING GREGORY

KOCH TOM



HOLMES DANNY

KUHN ROSEMARIE

BILLINGSLEY BEVERLY

CARTER MICHAEL

CONNLEY KAY

QUACKENBUSH TODD

FREAR STEVEN

GOLDBERG SOPHIE

STRAIN ROBERT

PANGLE DAVID

LEMME SARA

WOODARD CHANDRA

SNYDER SHANNON

WALTERS MILTON

ESTRADA LOURDES

MOOTRY LINDA

ITANI KAI

CHEEK ALVIN

FAUSETT BLAKE

ZARI CRAIG

KASTNER JOHN

MORALES PABLO

LAKIN TRUMAN

GREGORY RYAN

BLAHUT TERRI

REED DAVID

STURM DAVID

WILL SARAH

STROUD CROSBY TERESA

FRIEDRICHS REBECCA

POULSON TYLER

DANIELS JR RONALD

ZULIM CHRISTIE

KIRKBRIDE RANDY

BRYANT THOMAS

TRAUGH RICHARD

BISHOP RACHEL

PETERSEN JIM

GUINEY PAUL

VALLADARES PEDRO

DIXON TREVOR

HANNA ROBERT

SINGH GURMUKH

FAGERHAUG JOEL

COLEMAN PAUL

STEINMETZ MICHAEL

SOUSA RHONDA



STEINMETZ JANE

TODD BRIAN

TILLMAN KIMBERLY

FREMMING TYLER

BEASLEY JOANNE

SIEMENS DALE

HELMICK HUGH

TRIEU YOUNG

A ROBERTS CRAIG

OSMONDSON GARY

STEINHOFF JANET

GORDON ERMA

DEORIAN NORMAN

BEGGS KENNETH

RICKS KARISSA

TIERRA BLASKO ANJALI MARIA

BAKER MICHAEL

WALDON CHRISTI

SAATY KAREN

MASSEY ANDREA

MASSEY JARROD

FOSTER JAMES

RIENDEAU LAURENCE

MCGUIRE NAOMI

BYRD ANNA

KING RYAN

COPPA THERESA

YUROSEK JEFF

DEMICHILLIE ROBERT

BEASLEY BENJAMIN

HOLGERSEN GLENDA

PUCKETT JOHNNIE

STROBEN MICHAEL

SANTIN EMILIANO

STANIFORTH JAMES

HURLEY MAYDE

ORRELL AUSTIN

BLUE CHARLES

RABAYA ROSE

RABAYA MONTE

BAXTER DANIEL

GAPONOFF SHARMA

FENNEL TROY

GIFFORD DEBORAH

SMITH CONSTANCE

GIBSON GWEN

REFUERZO DANIEL



HENNING STEVEN

LOYD SHELL MARY

INGLE DONNA

RITZEMA GALYN

FLORES PATTY

HOLTZCLAW MADELYN

GOINS MARIANA

THREADGILL JOHN

PHILLIPS JOSHUA

CASILLAS APRIL

CENDEJAS-SETSER MONICA

LAWRENCE JAMES

TIDWELL PAMELA

CAHOON MARNI

DE HOOG CHARLES

CHEN ANDREW

CIRRINCIONE MARISA

WALTERS MICHAEL

WALTERS ANITA

HANSEN CATHERINE

BAIER CHRISTOPHER

DECKER JUDITH

REES JAMIE

HARTSHORN ROBERT

PIPKIN ROCKY

MILLER JUDY

OLLIVIER KONNI

DEFOOR JEANNIE

KIM JANET

HORNEY ANDY

RANES RANDALL

HALEY DEBBE

STRUEMPF TIM

SOY MARTIN

SANDOVAL GEORGE

GOODSON STACEY

GALVAN JENNIE

L OPHIRA

GORDON DIANA

GOODSON MARK

FERRANTE KEITH

MURGUIA LEEANN

GODDARD TRAVIS

STURLEY JOHN

FOX JOHN

HOLT TONYA

GROSCH CAROLE



MURPHY SHEELA

KELLEY LARRY

SAMPLEY DEANN

GILMETTI KEITH

SHEA JAMES

JOHNSON STEVE

HERNADEZ ELIZABETH

KNIGHT RAY

LEWIS TYSON

FOY SARA

GREWAL MUSKAN

FENTON LAURA

JOHNSON GEORGIA

DANIELS CHAD

HOOD MAXINE

POLLICK MARK

LOCATELLI MARK

BEER MELINDA

ABROTT GLORIA

MORALES ROSALINDA

MILLER STEPHEN

MYERS SUSAN

FISHER DAVID

KOCHHEISER KAREN

ZARATE ERIK

JAVAID SIDRA

POND LEAH

HEBERLE JEFF

REUTER ABIGAIL

OSBORNE BRENDA

NEIPP PAUL

ROMINE JOE

JONES JIMMY

KUKUBAJSKI TODOR

JONES MONTE

LUTRICK NADINE

BURNHAM GEORGE

WALKER JANAN

BANDEL SUSAN

HUERTA JAVIER

SCHNEIDER WAYNE

RACHMAN BELINDA

CARROLL TIM

SODERSTROM MATTHEW

ELLSWORTH RICK

WOLFORD RODNEY

KASAI DOUGLAS



REED JOHN

BILLINGTON TAMMY

MORRIS DANIEL

MARTINEZ JOEL

CHRISTENSEN VAL

HARLOW STARLA

NGUYEN DUY

WILSON EVERETT

PUTICA YVONNE

CARMAN PHYLIS EILEEN

DRAKE WESLEY

HOBBS RHONDA

JAMESON AMANDA

GARONE BRIAN

ABERT THOMAS

SAALBERG OLIVIA

TARR CHRISTOPHER

MELTON BILLY

BLOOM KATHLEEN

BOSARGE FELICIA

VALENTE JR FRANK

TAYLOR LISA

AGOSTA MARIO

BARAJAS RODRIGO

FISHER JENNIFER

MCCURTAIN LARRELL

ROBINSON GLENN

LEASK KAREN

EMERICK JAYNE

LITZINGER MATHIAS

QUINTANILLA CLARISA

WISDA LAWRENCE

WISDA LARRY

JOHNSON RICHARD

SOTELO VERA

ATKINS SHANTA

MACHADO RACHAEL

WINEY SUSAN

STALNAKER THOMAS

DINNERVILLE PATRICIA

BENNETT JACOB

SEMIC TERESA

WEINHARDT ROBERT

SMITH RICHARD

KEENER JAMES

VILLASENOR EDGAR

VANNI JULIE



WRIGHT KRISTEN

PERKINS DAVID

GARCIA GLENDA

RINCON STEVEN

GLASS-ROYCE MARY

HALEY SUSAN

MCCLAY SCOTT

MAURO CHARLES

FOWLER DON

SMITHCASTRO BROOKE

PHEARSON ETHAN

FOWLER SUSAN

REGA MARILYN  C

MACPHAIL KATHY

GUERRERO ALEC

ELLIS ROGER

RAMSEY LINDA

COOTS MARILEE

CASTILLO BIANCA

OSEGUERA MIGUEL

DAKURAS PAULETTE

HASHIM CHARLES

HANDLEY WILLIAM

LEASE ANDREA

PIERSON JACOB

BARNETT JOE

BOLLER DEAN

WESTON DONNA

HASSAN BARRY

EMERICK GLEN

SALCIDO EPI

SCHEPPMANN DONALD

CORNETT ELYSE

CARRANZA MARIA

TEASLEY LAURA

SINGH MANDIP

WASHINGTON DIANNE

ZISSOS CHARLES

RAY DOUG

MCTARSNEY DYANE

LOZANO ZELA

FOREMAN ANNE

SMITH KRISTINE

MOMI HARMINDER

CAPALBO MARK

REYNOLDS SALLY

HOFF ROBERT



WONG BARBARA

DVORAK NANCY

BROWN LISA

MCCLAIN CARLA

MONTOYA JANICE

KRISTIANSEN LYNNE

FRANK JOSEPH

BARRETT JAMES

HANDEL ED

LOUGH KIM

JOHNEN CARRIE

THARP MICHAEL

NEDA DORINA

CRAWFORD HARRY

HOLLOWAY CAROL

HIRE TIM

CECCHEL FREDIA

MCDONALD SHARON

MILLER MICHELLE

GLAISTER WES

ROSE SHERRY

LEMME SARA

OLSON MARK

GOMMEL LINDA

LIVINGSTON LINDSEY

MCCALL DANIEL

HALLS BARBARA

CRAWFORD BONNIE

ENGLISH PRESLEY

KITTLE ROBIN

HULL WILLIAM

VILLACRES MARCELO

BENCH PAUL

BORN DYLAN

HICKS TIMOTHY

KNOTT TONI

CLARK MARILYN

TAYLOR RICK

SAALBERG CHRISTOPHER

HOWETH AARON

ENSMINGER MARK

WIGGINS CATHY

LAKIN TRUMAN

HUCKABY SHERRIE

BLACKMON JAY

RAMSEY JAMES

STERN OLIVER



SORENSEN JAMES

MUSGROVE WAYNE

NETTLES AMANDA

PALLOTTA JAMES

BAZEMORE LESLIE

HEBERLE ELIZABETH

LAUGHLIN EVELYN

MOORE DIANA

JOST LINDA

HOOKER-SILVA JAYME

ESQUIVEL JOANA

FERNANDEZ ERNESTO

DARGAHI SHEREAN

TRENTHAM KYLE

WEAVER DEBORAH

STEVENSON STEPHEN

COX NAOMI

SUTHERLAND LOUISE

HAIDER PATRICIA

FAREWELL BOBBI

RAPP BRUCE

RAPP ELIZABETH

DAILEY GEMMA

GOOSSENS JANET

ALEXANDER CRISTINA

KELM GRETCHEN

SCULLY GEORGE

CLARK JAY

BLACK JESSICA

CHRISTIANSEN DEBORAH

CHOLAKIAN MATTHEW

BERRY JAMES

CROSS JOSE

HAYEK LILLIAN

BENSON NICK

GOSLING ELIZABETH

PEREZ STELLA

WILBER KRISTIN

SIKES RICHARD

SKUDLARK ANASTASIA

ENSMINGER KATHY

DEW RUDOLPH

JONES ALEX

DEJAGER WILMA

SMITH VICKI

DEJAGER NATHAN

DEJAGER JOHN



PLANTENGA AGNES

MAYLONE JOHN

STEELY LORRIE

WAKEFIELD DOUGLAS

GLASS JODI

EAVES BETTY

DO LORNA

FERNANDEZ ROXANE

DEJONG ALAN

FROMAN JAY

LATTA JESSICA

PARKER THERESA

OCAMPO THERESA

ROBBINS BRIAN

BELL CHARLES

POWERS ROBERT

STEPHENS KATHLEEN

STONE BERNARD

LEWIS LEANNA

KNIGHT JOHN

PORTER FRED

ANDERSON DAVID P

SCOTT KORTNEY

SNYDER TIMOTHY

PETERSON WILLIAM

WILHELM DAVID

BOUWMEESTER LYDIA

BROYLES JOHN

SIMS STUART

STAHMER LINDA

MILLER ELDEN

MILLER MARIPAT

GILLESPIE KEVIN

ALDA JEAN

MUCKLOW MICHAEL

BOLLENBAUGH STEVEN

WEST LARRY

MAHMOUD MOHAMED

DE LA TORRE MICHELLE

HALL MICHAEL

M SAINE LYNNE

MYERS MONTE

NORRIS SHEILA

WILSON ASHLEY

LOCKHART KIRSTEN

COBB LELAND

LOCKHART CHLOE



HEINRICY THOMAS

COMER BRUCE

SOTO ABRAHAM ELIJAH

MCLEOD KARI

DE SAN BRENDA

SMITH SHERRI

DUNCAN MICHELLE

SIMS CHARLENE

WOOD BETTY

BLEVINS ANDREA

TORETTA TOM

EAVES RONALD

WATSON ROBERTA

PIERUCCI ROY

DARSEY SUSAN

HENSLEY SHARON

SOULE LINDA

MERGLER EDWARD

HEWETT KEITH

DIAL MARY

SILVA JULIE

RITNOUR RONALD

THOMPSON THERESA

JORGENSEN DENNIS

BUNTING KARRIE

CEBALLOS DESTINI

HOLDORF KATHERINE

LARSON PAMELA

ALTMILLER ELIZABETH

SIDHU RANJI

CHEESEMAN SCOTT

LUNDGREN DEBRA

VERDUGO LUIS

SABALONI MARK

BRADSHAW LINDA

HARDWICK JENELLE

PISAR CHRISTOPHER

HAMMETT JAMES

CUNNINGHAM WILLIAM

PETERSON ALYN

FLANAGAN PAT

LADWIG REBECCA

BARBER MICHELLE

SABLAN JOSE

JOHNS RONALD

MILTON PAMELA

TIENKEN JAMES



WILLIAMS ROBERTA

OLIVEIRA GLENN

GOOD ALBERT

LANG SANDY

JAMES PHILLIP

AVERY ELEANOR

MOSELEY GENE

HERGENROEDER RANDAL

MILTON KIRK

WONG KENNETH

RUSSELL GARY

BARTH DEE DEE

STEELY DEAN

KINGSTON TIFFANY

JUAREZ RUTH

BLACK STEVEN

RAMSEY JOHN

HOOD WILLIAM

CARLSON DON

SMOOT PATRICIA

ROSICA BILL

BENOIT LARRY

SCHNEIDER ROBERT

BUSH SHERI

LOPER PENNY

MCDANIEL MARIE

ROBERTS JAMES

ROBERTS DENECE

MCLEOD MICHAEL

CALLAHAN DEBRA

NIES JEFFERY

MCGOWAN CURTIS

CARROLL CHAD

JOHNSON KENNETH

SMITH MIKE

PLANTENGA GEORGE

SANDERS BRIAN

AGOHA UDOCHUKWU

MOKRUSHIN ARTUR

BARBER MICHAEL

HELFRICH ROBERT A

MEEKS RODNEY

VO GIANG

TURNBAUGH GREG

GILMORE MANDY

SHARP HENRY

BIGLAY MIKE



REEVE CRYSTAL

SANDOVAL RICHARD

TRUJILLO FRANK

TAKACS FRANK

BURGONI JACOB

FREEMAN WARD

CRABB JERRY

COOPER DIANE

ANDALON DALILAH

HENZE CLAIRE

KOBILIS ROSEANNE

EDDY MAX

PATEL JIGNESH

MARCHIANDO TIMOTHY

HELLAM RICHARD

CLARK TREVA

COOK GORDON

FALASCO CLIFFORD

DELGADO JOCELYN

GUTIERREZ MELINDA

STONE TIMOTHY

PULIDO FELIPE

JENSEN CHERRY

WYMAN LYNN

AVILA JOHN

SULLENGER KAPIOLANI

PANTALEON BERNARDO

MYERS CHRIS

KOMOTO KEVIN

MILLER DERON

FALES TANIA

LABER DOUG

MARR ANDREW

BERNAL SAUL

WHITTEN TERRY

MAHONEY SANDRA

LAKE KEVIN

IRWIN DARLINE

FARNAN THOMAS

NOWATZKI STEPHEN

SMOTHERMON JEFF

GONZALEZ JEAN

WILES SUSAN

BITTNER JOHN

HOGG LEE

GORDON JEANNE

WADA MARA



JUNGWIRTH FRANCES

WESTA-LUSK RENEE

CARRILLO RAY

PELTZER TIM

TRAVERS COLLENE

SPELMAN RYAN

MILLER NORRIS

PETERSON VIRGINIA

BURNS TERRY

PELKEY BRUCE

WOOLDRIDGE FRANK

ELLIOTT BRIAN

PARTIDA ARMANDO

MARTIN HARRY

HOOK KAREN

PATTERSON SUSAN

THOMPSON DAVID

THOMPSON SHANNON

HAENELT ERNEST

MOORE JAMES

NICHOLSON JOHN

QUINTANILLA MELISSA

WILSON GEORGE

ARAUJO DEANNA

PAFFORD TANNON

BOOKER SONYA

SUTTON DANIEL

GOIN ELYSE

NICHOLS PRISCILLA

ALLEN ALBERT

BICKFORD BRIAN

BALDWIN CARMEN

ACEVEDO KRISTIANNA

PETERSON PAULA

WILSON ERIC

JENSEN GILDA

MCLANE ALAN

WIER DAVID

CORTEZ FELICITA

TRAN NHUAN

SCHWARTZ JAY

MOORE TINA

WAGNER ERIC

CECIL CHARLES

SLIFER ELIZABETH

QUEZADA VIRGINIA

HOLT SCOTT



BUTLER TRICIA

BURNS EUNICE

BERNAL SONNY

CUMMINS CAROL

HARMON ROBERT

RODRIGUEZ JACKIE

KARIM CHRISTINE

SINOPOLE IRENE

GOFORTH TAMARA

CARNEY VICKI

BOGARD CHERYL

HAVAY ROBERT

LONGACRE CARL

CHANDRASEKARAN P R

SOARES CARL

ALEXANDER JO ELLEN

DEAL JAMES

PAREDES SARA

PHELPS PATRICIA

BATCHELDER ANN

MAHJOURI FARHAD

MILSTEAD MICHAEL

CASTANEDA DANIEL

COOPER CHRISTOPHER

PIMIENTA KATHERINE

SALBER GWENDOLYN

CRAIG KEITH

PIMIENTA JASON

SALBER BRIAN

GARCIA ROBERT

HATCHER MICHAEL

IDDINGS JAMES

WARD STEPHEN

ROMO LETICIA

SCOTT JOY

MAZERIK BETH

HOUSTON TURNER

WONG CARLOS

ETCHEVERRY MARTIN

ZUMSTEIN MICHELLE

OROZCO OMAR

KERSHAW CORINNE

PRIEST JEREMY

PATTON LANA

DIFFINE LISA

REYNOLDS THOMAS

GELOCK JEROME



OROZCO JOHN

KODMAN SUSAN

BARRETT BRUCE

LA CROIX DIANDRA

LAWRENCE MARY

BERTI JERRY

SINGH KIRANDEEP

GREER WILLIAM

WIPF BARRY

ASANON TARA

KRUGER LISA

MARTINEZ SANDRA

ARTMAN RHONDA

PAFFORD CHARLES

GOLDFINCH NIKKI

ECKARD CARY

GULINO DARLENE

GRIGGS JERRELL

GOODMAN LARRY

PONCE EFRAIN

JAIMES JUAN

PARMELEE TERESA

BRANGHAM TAMI

BROWN STEVEN

SULLIVAN PATRICIA

VALENZUELA JOHN

MOOTRY LINDA

STAIR SANDRA

ARIAS DIANA

WESTON PAMELA

DAY DARREL

CHAPMAN TAMARA

WARD KIM

HALLEY CHRISTINE

VARGHESE KOSHY

SCHOEN DONNA

DELUCIO KATHRYN

MEYER SHARON

CODEGLIA KENNETH

UHALT KAY

RENTERIA ERIK

MCCULLAH LESLIE

MOODY CANDACE

ENRIQUEZ EDIE

SUAZO FRANCIE

SUAZO CLIFFORD

RIVERA ANGEL



FLOREZ DONNA

SMITH RICHARD

JETT MELISSA

KARNES ANNETTE

SMITH KEN

MCCOLLAM JOHNATHON

MAXWELL MELISSA

ANDREWS LORENA

GUTIERREZ JANET

LONDOT BRYAN

MORRELL JOAN

LONDOT MICHELLE

MARTINEZ JULIO

LOPEZ VIRGINIA

ABAJIAN CHARLES

LEA ARLENE

LENNOX MICHAEL

SMITH MARIE

TORTORA LAURA

SALTMARSH JOHN

WEINMAN MARILYN

WEINMAN CLYDE

CRULL ANTHONY

BARNETT TERRY

GRADY RICHARD

REYES ESTEBAN

FONTES SELINA

DE WITT ANNE

FORESTER WILLIAM

GRISAFE CHRIS

WARNER MARK

MISSO CRAIG

FELTS JEANETTE

ORRELL DANIEL

CURTIS ROBERT

NEWMAN JUSTIN

TERRAZAS SHARON

ERNST KATHLEEN

MCBRIDE MARIAN

STAPFER KIM

GALVAN JONNIE

PETERS TAD

RODRIGUEZ GABRIEL

CAPUCHINO MINA

WILLIAMS EDWARD

CAPUCHINO ALEX

MURPHY MICHAEL



ALESSIO RACHEL

HART GARY

MARTIN KEVIN

LOWRY MATTHEW

BARNETT GARY

SERRANO LUPE

BANKS EUGENE

FERGUSON RICK

GENZER KENNETH

LEMASTERS ROGER

ANDERSON KEVIN

JONES DAVID

COUGHLIN MATTHEW

PADGETT DOUGLAS

MANN ERIKA

WALL JOHN

BALLEW BEVERLY

MITTMAN JEFFREY

LYTTLE TIMM

THURBER LINDA

CLARK STEVEN

KATTAN RACHEL

CASTILLO PATSY

CASTILLO DAVID

KACZMAREK JOHNNY

CALVERT JUSTIN

BURTT DAVID

HUGHES THOMAS

BAUCHMAN STEPHEN

BIRKINSHA REBECKAH

STRATTON PAUL

FUENTES LINDA

FUENTES JOSEPH

ROHR CHRISTOPHER

PRATT DEBRA

DENNIS KAREN

ANDERSON LORNA

MAULDIN NADINE

RYAN CRAIG

MAULDIN WILLIAM

BAILEY DAVIS LISA

CANTRELL STEVE

SEGURA JACQUELINE

DINNAUER SHELLIE

RICH CHARLES

TAGLIANETTI VICTOR

ASH JASON



BENOIT SARAH

FOX RANDALL

KRAUSE KATHY

MOTA LAWRENCE

BAXTER JEFF

BILICKE ROBERT

MOLLER CHERYL

KENDALL KATHLEEN

MORRIS JOLENE

KENDALL DAVID

COJOCARU FLAVIUS

BARRETT TERESA

CLINTON TIMOTHY

STAIGER DONNIE

PHYE JAMES

MAYER DUANE

ELLIS LISA

TEETERS JAMES

BOGH MILES

RONSKA ALAN

TAYLOR KATRINA

TERRY CHARLES

MAYHALL WILLIAM

BRATTON JOLYNDA

REGENFUSS ANTON

DAVILA ANTONIO

ENGHEBEN KIMBERLY

OWEN DEBORAH

RAMOS TRACI

RULE PATRICIA

RULE JAMES

FINKLE MATTHEW

CHINCHILLA RICHARD

FICHTEL WILLIAM

JELLERSON RICHARD

MARIANI CHRIS

WALL JANICE

HALLSTEAD CANDICE

PISTER MICHELLE

AUSTIN FLOYD

AUSTIN ARILLA

SALGADO ANGEL

VARGAS PABLO

OLSON RANDALL

MELVILLE ROBERT

ACOSTA OFELIA

AVILA JENNIFER



BELL RUSSELL

EYSTER CAROL LYNNE

CECIL MATTHEW

DUDECK STEPHANIE

OCHOA ROSA

JOHNSON STELLA

SCHMIDT JOSHUA

LARA JOSEPH

CROCKER JEFFREY

EASLEY JAMES

BOLTON STEVEN

DIERKENS RONALD

STERLING DONALD

ISAAC GERALD

WILSON MICHAEL

MARTIN NICHOLAS

BRADSHAW PATRICIA

GONZALES CATHY

BIRCHEFF ALEX

LEE LINDA

JAMES AARON

HANSEL SUSANNAH

HANSEL MONICA

LENA LOURDES

BOEBINGER ROBERT

MALAN FLORES SILVIA

BALCIUNAS STASYS

BORMANN PAUL

BORMANN CAROLYN

CLOUD ELIZABETH

BUSKIRK KIM

BOND SHARON

ROGERS JEWEL

BERRY NANCY

CAMPOS ERIC

LEE HOWARD

GIEDROYCE THOMAS

WILLIAMS ORETTE

MOLINA ORLANDO

BRADLEY KELLEY

CIMORELL LARRY

SIZEMORE BRADLEY

DIAMOND CAROL

STRONG ROBERT

CRAWFORD GREGORY

ROWLAND DESIREE

GREEN BRIAN



HALLIWELL MARK

GREENWOOD STUART

DELGADO JORDAN

OTTO DANETTE

BLAUER JAMES

ESPINOZA ROSARIO

BUCU EMELITO

DELONG TERRE

WOLMERATH DOMINIK

CROWLEY JULIA

LEIGHTON JACK

SCHNEIDER DANIEL

NOLL MARY

GONZALEZ JUSTIN

DUNN DIANNA

SMITH CHRISTOPHER

LARDI WILLIAM

FLORY JEFFREY

GALMARINI PAUL

FELT SCOTT

SEARL SCOTT

CHACON NICHOLAS

ADAMS GLORIA

LAZA MICHAEL

MOTE LELAND

BORN WILLIAM

JOHNSON CLIFFORD

VASQUEZ ARNOLD

BAUNSGARD CATHRYN

SMITH PAUL

NASH-HOFF MICHELE

NICHOLSON DAVID

MCDONALD KIRK

IVASCHUK OLEG

SNYDER DONNA

WILLIAMS VENA

RUIZ CRYSTAL

WILLIAMS MARTIN

DEKONING DOUGLAS

SMITH KATHERINE

MITCHELL THOMAS

GLEASON SANDRA

GUILLEN PHILLIP

MARTIN CALVIN

SELBY RONALD

YESENSKY WENDY

DENT HEATHER



HENDERSON GUY

HABERL INGEBORG

LYONS MONICA

CORNWELL LINDA

GRAHAM PAUL

VAN GELDER CHERYL

ELLIOTT JENNIFER

ELLIOTT MATTHEW

ATLAS BARRY

RICE PENNY

SMITH LINDA

BREITEN BRADLEY

SUMMEY ELLEN

WHITE ANDY

MILLER VIVIAN

DELONG RAYMOND

HOWERTON HELEN

KNAUB SCOTT

CATHEY SHAWN

WARD JANET

ELMORE ABBEY

SIBLER STEVEN

RIVERA JACOB

HADLOCK ALAN

TROUDT CLAUDE

COCCIA RACHEL

PERKINS JON

LEIDNER SCOTT

ANGUS COLIN

PELLOUCHOUD MICHAEL

WOLMERATH KIM

PRYBYCIEN MICHAEL

CATHEY MATTHEW

BUTLER JOHN

REZENDES-HERRICK JOHN

SOTTILE FRANK

MILLSPAUGH MARK

CASTLE CHARLES

WYMER RICHARD

HEWITT WENDY

COTTRELL JEFFREY

PISTER CAROL

DICKEY TAMMY

MARCHALL ED

KILBOURN MARTHA

BOULTER STELLA

WEBSTER COLE



JEAN NANCY

HERRERA LUKE

SCHOLTE CHRISTIAN

COCCIA ALBERT

CLEVINGER FAITH

KIRKLEY TIM

TRACY WILLIAM

OWSLEY MICHAEL

SCOLERI CHRIS

GODFREY JOHN

DOHERTY PAT

BROOK BENJAMIN

HLUCHAN BRANDON

WORKMAN LARRY

GOODRICH PHILLIP

ANDERSON TRACY

MCFAULS MARTHA

SMITH KELLY

LOGRASSO LISA

HUDSON SCOTT

TOMLINSON PATRICK

HARRISON WENDELL

HUNTER ROBERT

ROGOWICZ JOSEPH

ROGOWICZ LUCY

CAVALTERA DENNIS

SOLIS RICHELLE

BISCHOFF LESLIE

PEARNE RONALD

SARVER LEE

HIGBEE WYATT

HESTON PATRICK

CHASELEY STARR

GUERRERO DIANA

SAENZ CHERYL

REEDER SUSAN

GARRETT THERESA

BAKER GREG

HOCH TIMOTHY

RINDENOW SCOTT

MARTIN DAVID

TINGLEY JACK

TAIT CARMEN

MEREDITH WILLIAM

DICKEY STEVEN

MONTROY CHANDA

MORGAN DEBORAH



CARO PAMELA

ACEVEDO ELENA

MAHOSKY DAVID

MOUSSEAU DONNA

LUMERT BECKY

MAXWELL DOYLE

VALENCIA CHERYL

MOTEN INGRID

KURKOWSKI MAUREEN

HISLOP CONSTANCE

CAMARA ELIAS

HENLEY JACQUELINE

WILLIAMS LONA

WILLIAMS JACK

JUNGLES MARGARET

COPPETTI ROGER

DIAZ ANDREW

GIBBS CONSTANCE

FLORES ANDRES

SCHULZ LEE

SIMON ANTHONY

FEINGOLD ALAN

EATON BRIANNA

PIERCE BERNADETTE

REDDEN CHARLES

CIRINO NANCY

PARISH DEANNA

DUCH CRAIG

ROYER CHRISTY

VANDERGELD ALICIA

SIMPSON BONNIE

SAVAGE ROBERT

MAULEON CRISTALLE

LOPEZ ARTHUR

HUTCHISON ROBERT

MUELLER INGMAR

MASSARO MARK

MCCULLOUGH LYDELL

HOHMAN JEFFREY

MUELLER LINDY

GROSS RYAN

HONEYCUTT CHERRY

ENGLEMAN DANIEL

HENLEY CHARLENE

LUCAS ROBERT

EDWARDS DEJAH

NABOURS KATHY



CORING WILLIAM

WILLASON BRADLEY

ESTRUCH HEATHER

CHIZO JOHN

DEMOR JOHN

HUTTO ROY

ASHLEY DEE

CARLISLE TIM

LEMON MARTIN

KOPPI MICHAEL

SCHLEBACH JUAN

CAGLE GARY

SHELLEY JERRY

KNAPP KATHY

KOPPI CESERENE

HALE MARK

WILLIAMS MIRIAM

LAWSON RONALD

RAMIREZ CLIFFORD

MITCHELL DONALD

MORALES GILBERT

LAWSON JACKIE

FRUIT THERESA

COX BRIANNE

GOODSAID PAUL

RIVERA JOSEPH

DONALDSON DAVID

MONCINI MICHAEL

BRANDLER LAURIE

OLIVO NATALIE

KASMAN PAUL

JOHNSEN MARK

GLADUE BRENT

MANNING MELISSA

BROOKSHIER DUANE

NIELSEN JUSTIN

MARKING PETER

WHELCHEL HEIDI

NIELSEN TINA

GUARINE NANCY

MOLLENBERG KURT

DIMITT ROSEMARY

MORGAN MICHAEL

PORTER CAROL

MOLLENBERG GEORGE

WIGGINS ROSALIE

BILLUPS DANIEL



MORRILL RICHARD

TOLBERT STEVEN

OTIS VIRGINIA

MILLER REINHOLD

MACHUCA RICARDO

VEECH JAMES

GAYTAN SUSAN

CARTWRIGHT CHARLES

MUNIAK STEVE

LAWRENCE JEFF

LEE STEVE

OLIVAS STEVEN

HONE PHILIP

OATMAN TAMARA

OWEN GLENN

COOVER RUSSELL

SCHNITZER DIANE

WOLL RYAN

HERTERICH JEREMIAH

CARROLL MICHAEL

DAVIS MARK

ANDERSON MARGARET

MARTINEZ RAYMOND

KEEN TAMARA

KAMFFER GRACE

SCRANTON AUDREY

COBB TERRY

IMOE MAUREEN

MORSE CURTIS

STOICA HORATIU

BERNSTEIN DAN

NEWMAN LISA

ESPARZA CHERYL

PFAFF ROGER

ESHELMAN MARK

MCGEHEE EDWARD

HOSTETLER GARY

FINCHER THOMAS

DIDIER EILEEN

SNELL DAVID

HALIC JOHN

ESQUIVEL YVONNE

TULLY CATHERINE

HARDY VALERIE

HALLMARK HANK

MASTERS PAUL

TURNER WAYNE



SMITH JOSHUA

RAMIREZ LINDA

VERGARA ARTHUR

HOLLER IVAN

ANDERSON CONNIE

NICHOLAS LORIE

EDDY LEE

STUMPF JANET

MOY BILLY

WILLIAMS MARIA

BIANCO ALAIN

DICK TESSA

MORRIS ROBERT

SURGEON GREGORY

RANA KHAWAR

MOY ALISSA

WOODS CARTER ROLANDA

VAN SCHAICK RICHARD

RUCHLEWICZ JAMES

STEPIEN ERIN

ABRAMS JAMES

MCKEEVER REBECCA

GUERRERO MANUEL

BOGH STEVEN

MOSELY RONALD

LONG LARRY

ROWE ROBERT

RICHARDSON MICHAEL

GERVAIS DEBRA

STRATTON LINDA

CANCHE AL

ASH THOMAS

CHAPMAN LYNN

CARUSO CYNTHIA

LAWRENCE BRADLEY

JARAMILLO RUDY

LOPEZ CHRISTIAN

HAMILTON MARTIN

MITCHELL BRIAN

LONDEAUX VIRGINIA

HSI JEAN

WALD STUART

BARRALES JORGE

PEREZ KIMBERLY

RODGERS CATHERINE

BEESON GARY

PENMAN DAVID



BEESON PATRICIA

DIETZ SARAH

JENSEN JAMES

DAWSON CATHERINE

ALBERT KATHERINE

PARKER TIM

GREEN CHERYL

BUCHANAN DONALD

BAUMAN ROBERT

HOWARD SARAH

VALLEJO SHERI

AMES EMILEE

DAVIS PAUL

RAINES DAVID

STERLING LOREE

MCCORKLE CARLA

SANTANA ROSALINDA

JONES GLENNIS

LEE STEVAN

COLEMAN KATHLEEN

DEZAN CLAYTON

AMBROZICH DEAN

DE ARMAN DANNY

BRANTLEY MARK

TRACY THOMAS

JENNINGS ALLEN

LANG LASTARR

BENARIO JOHN

NEWSOM TYLER

WYMER STACEY

SCHLEICHER JOAN

WALLACE WENDY

MARSH KEVIN

DOSS TIMOTHY

ADAMS LORI

BEHN GAYLE

ECK TROY

GALLAGHER MICHAEL

DANIEL BONNIE

SAPIEN RUTH

LIETZ DANIELLE

EISENHARDT PAMELA

DEMARINIS RICHARD

PAWLUK STEPHEN

HASS EDD

BRISBY SUSAN

MUELLER GERLINDE



SMITH GEOFFREY

KINDT WILLIAM

LUCAS CHERYL

DYER ROBERT

IRELAND MAREQUE

NOORDMAN RON

PENA IVAN

DILLARD PORSCHA

NORTON BILL

BITETTO PATRICIA

LEONARD JOHN

BITETTO FRANK

RILEY LAURA

WALTMAN LORI

POLAND DONNA

SHELBURNE AMY

EVANS HAL

TRACY MICHELE

UPTON RUBY

WILSON MARK

MCCLOSKEY PATRICK

HEALEY WALTER

CAPUTO DAN

DEMKE RANDALL

LEHMAN JUDITH

JARVINEN MARCELLA

SNYDER GREGORY

BACHMAN MARY KAY

BRICKLEY TIMOTHY

BROWN WAYNE

WHITE LINDA

KINSER TRAVIS

NELSON LUISA

NELSON DAVID

NELSON ERNEST

HENKELS JOHN

LUKASIK LAWRENCE

MILLER JACOB

DUNLAP JOHN

EARNEST CHRISTINE

MESSRAH MICHAEL

STIER LINDA

HUFF STEVEN

WEINFELD HELEN

HALLMARK ROBERT

JOHNSON JAMES

LOPEZ LYNNETTE



REIMNITZ ELROI

KOWALSKI KELLI

ROUSE CHRISTOPHER

HANEWINCKEL GERALD

MADSEN ROBERTA

BEATTY MARK

MCCORMICK JENNIFER

TYGART RICHARD

ISON DONALD

KIKER JOANNE

KIKER DAVID

HARTZLER FRANKLIN

BLAINE JAMES

ABDELLA DAVID

MCLELLAN DAVID

OLSEN BRUCE

FARSON TOD

CHAPPELL SUZANNE

SEAMAN MARTHA

MOREFIELD ROBBIN

ROWE DAWN

BRASWELL DELBERT

ONEIL RENEE

ROUCHLEAU STEVEN

DANILEWICZ DAVID

SMITH DAVID

WINSLOW DAVID

SHEBLE WILLIAM

RANGE KAREN

HURLEY JAN

GANSCH JEROLD

ATKINS JAMES

KEVANY SEAN

ADORADOR LEONARD

TIFFANY DARWIN

GHAZARIAN RICHARD

ERLER KARALINE

JONES RODNEY

MANSOORI MOSTAFA

JOHNSON PAUL

SPRINGER KENT

WARREN CHAD

LOWE SCOTT

CHILD CATHERINE

WHITE WILLIAM

FLETCHER JANET

LINDSKOG LORENA



LINDSKOG HUNTER

WATROUS GARY

CASSIDY MICHAEL

GONZALEZ SERGIO

GONZALEZ ANNA

SILVERMAN DARREN

BUHL CAROLYN

JENKINS LESLIE

MAXWELL JERRY

HAMPTON NANCY

BUTLER MICHAEL

DAWLEY CLIFFORD

DAWLEY PATRICIA

OTIS LANSING

BRAIMAN PAUL

CLINTON DIANNE

LONGFELLOW MICHAEL

KIDDER SUSAN

WALLACE JOSEPH

INGRAM RONELLE

LEE MICHAEL

PRUTTING PATRICIA

LAVIGNE DIANA

MENDOZA PETER

EDWARDS MARK

THOMAS STEVE

RUMIN PETRA

FELTS JOHN

ZACKULA PATRICIA

MOSQUEDA ART

MARTIN BRADFORD

CARMON ROBIN

AYLWORTH DANIEL

MILBRANDT RAMONA

THOMPSON MERI DAWN

CRAFT ESTELLA

MCINTIRE JOYCE

TUCCI RUSSELL

FRANKLIN VALERIA

DALZELL CAROLE

COLE KRISTA

ZAYAS MARK

STEGNER DAVID

TOUSSAINT TERRY

OVERGAAG RICHARD

RAMIREZ ORLANDO

SYLVESTER MARK



HAHNE CLARK

HUBNER DON

YOUNG EARL

GARCIA MICHELLE

VELASCO RAMON

MILOSEVIC DRAGAN

ERBY BERNARD

LOPEZ AVA

PAGEL SEAN

LOPEZ JOSHUA

BERMUDEZ EDWIN

BERG JOSEPH

DARTON BRITTINEY

MATTY WILLIAM

PENG PENNY

LINARES ROBERT

HERRERA DARLENE

HERRERA ALBERT

MCFARLAND RANDY

MALLETTE ARTHUR

KELLEY DAVID

BRANDLER NICHOLAS

SMITH JASON

RANDOLPH SARA

BARNETT SHAMMARIE

LOPEZ TERI

CATHEY SARAH

WASZ KRISTEN

HERTSGAARD TOM

LONG LAUREN

LANCE KATHERINE

CARREON GABRIELA

WINTERGERST DALE

VANVYVE BRITNEE

BARRON GILBERT

FELT DAVID

SITES ROBERT

MARSHALL MARIA

BAGATT MICHAEL

SIMMONS AMY

CALAWAY KATHLEEN

KING MICHAEL

HABEKOST ELOISE

JOHNSON CHRISTINE

OLIVER GAIL

CLINTON ZACHARY

UNGARD JAMES



MURPHY PEGGY

AVILA ELIZABETH

KNIGHT CATHY

KORSUND ZILPHA

ALTER BRIAN

HAZELTINE SUSAN

BAER SHARON

ALVAREZ RANDY

DANIEL ROBERT

HARSHMAN JAMES

THOMAS MARK

FERNANDEZ ALISSA

FERNANDEZ JULIAN

SAID PETER

JONES MARK

BOARD CLEOPHUS

THOMAS STEVEN

HARRIS BRYAN

ODELL DEBORAH

SCHELIN GARY

SANCHEZ ELISIA

BARTHOLOMEW BRYAN

HARRELL FLOYD

GARCIA MIKAYLA

DUNN RONALD

BERNICKER DAVID

GRADIAS GEORGE

BROWN MATT

TAMAYO ARLENE

TAMAYO ANTHONY

FARRELL MARK

CORRALES LISA

CALDWELL FAWN

MORALES LISA

ARU JILLIAN

BASULTO ARTHUR

MORENO DENNIS

SPURLOCK JOHN

GARDNER WILLIAM

HOUGHTALING ESTHER

CHAVEZ HERNAN

UTHUS ALAINE

CHAVEZ YECENIA

BOYD VIRGINIA

BOCK TRACY

YBARRA DANIEL

LYONS STEPHEN



PASSMORE JANICE

OLSON DONALD

ODELL BILLY

ANNIS MICHAEL

BAZELL MARC

BEYE DEREK

SEIBEL JOHN

ROSE DAVID

RIOS JESUS

PEREZ VANESSA

SCHLENKER KARISA

BAUTISTA CHRISTINE

WOODRUFF HAROLD

AMBROSE CINDY

JOHNSON-MEE LILIBETH

TRIEU NANCY

LUCERO DANIEL

EK ADAM

CASTILLO MICHAEL

WERNER KERI

KOHLTFARBER HEIDI

DOMINGUEZ AZUCENA

HARRIS JOHN

BODINE PAULINE

AVILA RUBEN

MORRIS DEREK

WASZ PHILLIP

BURWELL PHIL

SOTO CARLA

BRADFORD-SHARP IEESHA

PROCTOR GARY

DAY MARILYN

PASTRAMA CHAD

CERECEDES BREE

COPE KATHLEEN

HONEYFIELD NANCY

EUDY MICHAEL

ZAMORA ANTHONY

CHATIGNY DEIDRE

HINZMAN ERIKA

TURNAGE NANCY

REGUEIRO ANA

WILLIAMSON KAYLA

MAJER ANDREW

ZUNIGA ROSEMARY

CORICELLI BARBRA

STOWELLS MATTHEW



MIRANDA JAMES

SANCHEZ ANA

COPE RICHARD

LEFFLER DAWN

BAHRI ANNETTE

KAULBACH ELIZABETH

ALLEN RACHEL

ROBINSON PHILLIP

CARLZEN MICHELE

BURMEISTER BETTY

BOLKE THERESA

IWASA DAVID

CALDWELL CAROLA

VEGA ALLISON

NYMEYER DENNIS

BUSTER JAMES

SIEWERT THOMAS

CALDWELL TERRY

MASON GERSHWIN

GRIFFITH DAVID

DUVALL WYNONA

EICHELBERGER CHARLIE

MACHAIN LOUISA

BEAM GREGORY

GRANT RICK

FORGE JIM

MORGEN VIC

TREAHY BARRY

WOODLING GARY

SANDERS ERIK

PAIGE HILL

CARLSON KAREN

FREET HENRY

MOSS DOUGLAS

ADACHI JILL

TARGIA JOSEPH

EZZARD HENRY

HART RANDALL

LAFEVER JOHN

RODDY CHERYL

VANTASSEL ROBERT

KOWAL KIERAN

HARTJEN NEVA

HARTJEN CHRISTOPHER

WOOD JESSE

HARTJEN CLAYTON

LARSON KEVIN



HARTJEN SAMUEL

GRAHAM TERI

E BOSHAW LYNN

BOSHAW FREDERICK

LOCKHART JACQUELINE

DULGEROFF KRISTIN

RICE WILLIAM

SELIGMANN STEVE

DEPNER JOHN

ALBORN STEVE

MARTY KEVIN

BRANDI BARBARA

LILE BRIAN

ANDRUSS MARK

BIRCH KENNETH

KIEHL DON

MOUSER MARLENA

STEINER MATTHEW

BEGG RICHARD

PHELPS CRAIG

CAMPBELL CHARLES

PETERSEN CINDEE

KUCHLER YVONNE

AUSTIN GREGORY

PYKELNY MICHAEL

AUSTIN JUDY

FIRTH FLORENCE

HACKENBERG SARAH

SANFILIPPO JOSEPH

EIMER HAY GRETCHEN

NELSON DON

DECASTRO JANET

BERTELSON WRENEMAY

DECASTRO ILIDIO

JENKS BRIANNE

UMBRO MIKE

BROCKMEIER ALAN

FLYNN PAUL

SPEARS ANNA

DAY CATHERINE

GARCIA PEGGY

PETTEY ANDREW

BEAL DANIEL

BARRY KEVIN

AGUINAGA RAUL

RUHRUP ELIZABETH

THOMAS JOHN



LA ROUX JANIS

THOMAS BARBARA

ANDERSON MICHAEL

CUTTING CAROL

CHAUDHARY ARVIN

KAPLAN CYNTHIA

SCINTO ROBERT

GORDON JAMES

SCINTO LAURA

CALDWELL THOMAS

CALDWELL WANDA

MURPHY GARELD

HUBBERT NORMAN

HADDOCK VICTORIA

CARPENTER GEORGE

BOYLE MIDGE

MELEAR JOHN

CALLAWAY TERESA

PERMETTI RICHARD

PERMETTI GLADYS

PERMETTI VICTORIA

HAYES MARY

ZUIDEMA KATHLEEN

SHARPLEY MICHAEL

HAYES WILLIAM

GRANT CHRISTOPHER

FORNACA JAMES

HEWITT RUTH M

JEBB GREGORY

JEBB CLAUDIA

BEARD DAVID

PETERS PHYLLIS

WYER BRUCE

DAVIS MARY

LENHOF GUNTHER

CASAD LEE

CHOPPIN SCOTT

FERRI MARILYN

ARTHUR DAVID

LANCE RYAN

CORNELL DEAN

LAZELLE BARRY

BUNNELL GREGORY

JENKINS GLENN

TENGOLICS STEVE

HALL STEVEN

SHIN CHRISTOPHER



MURPHY THOMAS

CONSLA PATRICK

KOPITZKE KEITH

GASSERT MARK

KIM YEONHEE

WILSON LAURELLE

PAVILIONIS THOMAS

VARGA MICHAEL

VENDETTI RAYMOND

MOFFAT STEVEN

DETTE KEVIN

WILLIAMS TODD

BENSON LARRY

MACARTHUR KYMBERLY

LITTLE THERESA

MACARTHUR RICHARD

HEDLUND DAVID

BRADLEY MARY

HUANG CATHERINE

BAUGHN CLIFFORD

HEDLUND LORI

WEBSTER DWIGHT

BRADSHAW MICHAEL

NELSON ROSA

HALL SHARON

CHEATHAM RICHARD

STEINER LINDA

ADRIANCE AARON

HALL RICHARD

VETA MARTHA

TERRY CHRISTOPHER

CHAVEZ JUAN

WYBORNY RAYMOND

KLEIN HOWARD

BALDWIN DAVID

MILBURN JERRY

TANSON CRAIG

WHEAT RUTH

BRAWNER ROBERT

KELLEY ANNE

WOJTKOWIAK RON

ANDERSON ERIK

KERBY JON

MIANI ROSEANNA

GREENE DANNY

SEVICK DAVID

MIYAHIRA FRANK



EIDSMOE RICHARD

SOMMERFELD-FORGEKAREN

TYER DAVID

DANIELS JR RONALD

POREMBA MICHAEL

WINTERS STEVEN

FATA JOHNATHON

BROWN TOMMY

BLACKSTONE VIVIAN

DEAN JARRETT

ADAIR LIN

HERNANDEZ JESSE

DONG LANCELOT

LOPEZ MARIO

CHAVEZ YOLANDA

JOHNSON KENNETH

FORNACA LINDA

RUANO BENMER

COHICK KARIN

WEBSTER BRIAN

BAIRD LEON

SHORT JOHN

WELLS PHILIP

THORESON CATHERINE

HESLIN PHILLIP

WHITTEMORE CRAIG

HOLLOWAY JESSICA

WALSH SHELLY

KLEIN SUSAN

BAHL JOHN

FROST GREGORY

WINKLE DEBRA

LA COMMARE DONALD

JACKSON DEBBIE

HALQUIST EARL

WILLIAMSON GARY

CIMICATO CARMEN

SEVERINO LINDA

ROEHR PATRICIA

MARTIN CARL

SUTTON JULIE

MCGUIRE MICHAEL

EVANS ROSE MARIE

SUTTON JAMES

BOND ROBERT

SUTTON EMILY

WOOD KAREN



DANGELO DONNA

FILECCIA PAUL

BATTISTUZ ANGELI

EDWARDS WILSON

VOSS RON

WIEDERKEHR ROBERT

MOSIER JERRY

AUGUSTINE RICK

JASPER WILLIAM

HURLOW-PAONESSA COLIN

STEGER PAULA

EDWARDS ELEANOR

SCHWERDTFEGER PATRICK

STEGER MARC

KOPITZKE SANDRA

HAROLD RICHARD

PAGE PENNY

ELLER MATT

HAGEDORN JEANNE

RYAN DANIEL

SHEA CYNTHIA

MCGUIRE ANNETTE

HEIN DONNA

FOWLER MARK

JACKSON RICHARD

SNEVE LAURIE

VREEKEN JOHN

NELSON GENE

LAUDNER KYLE

HAMPTON MANUEL

LENSEN NICOLE

FARMER DAVID

BRADBURY RHONDA

BROUWER GLEN

BALUYOT JOSELITO

DAVILA RICHARD

BROWN ROSALIND

ROCHA JAMES

HENDERSON ANITA

HENDERSON JAMES

STEWART STEVE

POITRAS PAUL

RICHARDS NOREEN

WOLSKI DAVID

HOWARD PETER

PAVONE NICHOLAS

BABONAS FRANK



STOTLER JANET

STOTLER CARL

DEFLORIA BETTY

BELL GARY

TROOP DIANA

VIELGUTH TONY

CORDOVA LINDA

KNUTZEN LENORE

HACKENBERG JESSE

FISHER JACQUELIN

COLLINS GREG

KOSTOS DAVID

GOETZ RAYMOND

GOETZ JESSICA

BENNETT THOMAS

ROSE ERWIN

KRAMER PATRICK

NIELSEN MICHAEL

PEREZ KATHLEEN

IZOR GENEICE

HOWARD BRENDA

ESPINOZA RAY

MAYER LAWRENCE

BROWN SHARRON

PIERSON RICHARD

BRADLEY ROBIN

IRVIN CRYSTAL

SCHAFER KARLA

SMITH NOAH

EPPEL KARL

HULSEY LEONA

HULSEY MARTHA

WOLFE DELIA

HENDERSON PILAR

HENSON TERRY

ANDRUSS FRANK

FRIEND JANET

FRIEND ROGER

MCDONOUGH GARY

HOHENSEE DARRELL

ANGEL JOHN

BOSWORTH TIMOTHY

WILLIAMS TERRY

MERZ ELIZABETH

VARNER JEREMY

PREVATTE JUDY

LAUTZ VIVIENNE



HANSON LINDA

TRONCALE AUGUST

HANSON LAWRENCE

ELLIOTT DONALD

TRONCALE DIANE

FARRELL ROBERT

UMBRO BRENDA

HETZLER JOHN

UMBRO WILLIAM

ACOSTA LAUREL

CALFO PENNY

HARIDAS RAKHEE

DILLAVOU WILLIAM

STETZ GEORGE

KLOSE DAVID

SILVERTHORN ANDREW

JENKS JORDAN

BROCKMEIER BARBARA

MCHENRY DIANE

DOULGEROPOULOS COSMO

ANDERSON STEPHEN

BOWERS DAVID

YANDELL MARK

YANCEY PAMELA

YANCEY PATRICK

LEMLEY MICHAEL

BUNDREN RALPH

LISK DEL

BURG KEVIN

COSTIGAN JOHN

CONNORS ROSARIA

SALGADO Y

PRICE DAVID

BRYAN KAREN

GWIZDAK JOSEPH

DONOVAN BROOKE

CHAMBERS JONATHAN

MYRES ROBERT

ORTEGA JAMIE

PENDERGRASS LYNN

DILLON NICK

DILLON LISA

BRAME WALT

SIMONS JEFF

PLOTNICK KEN

PLOTNICK ELIZABETH

GRAY RICHARD



CARTY GARY

GALLEANO DAVID

CROUCH ROSI

DODSON KEN

DODSON JULIA

BRANECKI BRUCE

AMES EDWARD

MARSHBURN SHELLIE

MASTERSON RONALD

WARD KAREN

ALLMARAS ELIZABETH

HEINTZ BRADLEY

DUSENBERRY CHARLES

BACON LEE

LACKEY ROBERT

CHASTAIN JOSEPJ

PIVER BRANDON

STELZL SANDRA

MANN CHICO

MAGERS KENNETH

CAREY DAWN

BIRRENKOTT JARED

PALMER JEREMY

FISHER NOAH

LESAGONICZ LAUREN

HELSING SHELLY

STOCK DARRELL

LANTERMAN TIMOTHY

WEEKS JOHN

JACQUES JILL

KHOURY EDDIE

STEWART NICK

GOLDENBERG TERRY

BAKER TIMOTHY

MATTHEWS SEYMOUR

PHILLIPS JOHN

WILLIAMSON SUSAN

JOHNSON WILLIAM

ECCLESINE JOHN

WOOD ROBERT

KEEF MARTY

MORGAN KEN

KAPUT GREGORY

DEEN KATHY

HANSEN DARLENE

VERDURA JACQUI

ASTON SUZANNE



COCORES MARISSA

LOH VICKI

HATEM MAUREEN

LLANES MARCO

ROY TRUDY

HIGGINS GEORGIA

RIVERA CARLOS

KIEHL JANETTE

BAGNELL JACOB

BAGNELL SUSAN

FORGE JANE

ZUIDEMA FRANK

TAYLOR MARTHA

MOSSY SANDRA

RYAN THOMAS

TICE JANET

EVANS JAMES

STEWART CHRISTINE

TICE STEVEN

STEWART JAMES

STEWART JAYCIE

SENECAL JOHN

HENDERSON MITCHELL

DURAN JOANNE

CLARK HOWARD

RAMOS ROGER

WOODS SAMUEL

MERCURIO GREG

WILKINSON DIANE

STYRON JAY

SCHOLL DOUGLAS

NETHERTON ROBERT

LEICHLITER CHARLES

STANGARONE ROBERT

HARPER TROY

THURMAN DORIS

M DIAMOND

MARTINDALE KATHERINE

VALENZUELA ERNESTO

RULON LORIE

RULON JOHN

MARTINEZ SARA

BARBEE BRENDA

MARION KIMBERLY

RAMIREZ CHARLES

KAINZ SHERIE

JARDEL THOMAS



ACHTEN-PENIC TRACY

MARKS MICHAEL

THURMAN PETER

WEAVER JEREMIAH

DYER PATRICIA

GUSKE WILLIAM

HERALD ALAN

DUHAMEL MICHAEL

WOODS CLINTON

MACK OLIVIA

MALAKOFF RICHARD

GOMEZ VERONICA

KAUFFMAN MENDY

KAUFFMAN NATHAN

GUTIERREZ ALFREDO

ROSADO RAFAEL

GARCIA LISA

NEVAREZ MICHAEL

HARRINGTON NANCY

CAZARES DEBRA

CAMPOS JESSICA

RYALS JARED

RIOS J

MORENO CESAR

MATTAZARO NATALIE

PEREZ ANN

LAND AMY

COREAS ROSA

MCINERNEY JOHN

HALPERIN GLENN

LOPEZ CALLIE

ARREDONDO MARIO

STEELE BRANDON

ACOSTA JESSICA

LITTLE KATHERINE

RAMIREZ OSCAR

MONTOYA JARED

SWIM RON

BOULTER STEPHEN

WALTON TAMMIE

TRAUSCH MAI

HAYWARD DONNA

MARTINEZ FELIPE

BUSCEMI THOMAS

MARTINEZ SHIRLEY

DIFFENDAL STEVEN

HODGE CHARLES



GRAD EARL

GOEBEL MATTHEW

GRISBY CHARLES

RANDAZZO SUSAN

SCHOENFELD MARCI

NAVARRA JOSHUA

WEBER JOSHUA

LOPEZ EDWIN

CAMPBELL GABRIELA

MUNGUIA JR JUAN

PROSSER DUSTIN

LIEBIG PETER

LYNCH ACENYA

PARSONS ROBERT

VENDETTI JANET

BOURQUI MARIO

WING JOEL

STEELE CAROLYN

MACK CHRISTOPHER

NOGUCHI KEI

ENGQUIST MARSHA

WALSH KAREN

ROSE MARY

SCHWAB JOHN

COBB CHASE

NUNEZ LEISCHEN

COEN JEFF

HELEWA GEORGE

MARTIN RONELLE

KUYPERS DIANNE

OLSON SIBYLL

HUNTER KENNETH

WORDEN TRACEY

WORDEN RON

MANKE MIKE

LEVERENZ ANDREW

ARAUJO JOHN

SHEN ANGELA

HUNTER DAVID

CHOI DANIEL

ROACH EILEEN

STRANKMAN CATHY

BENDAVID DVIR

NOWICKI MEGAN

SELIGMANN PATRICIA

COTTINGHAM JEFF

MIRZOYAN ROZA



CARSON KEVIN

KULIK TATIANA

GYENE ORS

GYENE PENELOPE

TREJO TIMOTHY

ZAMORANO DANIEL

ARMENTA TERESA

BAUM KATHY

CARTER SHARIE

RUTHERFORD FRANCES M

LASHMET JEFF

BALDWIN SARAH

ALFONSI FULLER ANDREA

CANFIELD DEBBIE

BENTLEY DARRYL

FERBER LINDA

MARCIN MIKE

GROSSMAN ANDREW

RUGAR REGAN

ENNIS JOHN

WAITE VICKIE

KIRKPATRICK DARREN

LEIBERT DAVID

JENNINGS DAVID

HAMILTON MICHAEL

KIRK DEBRA

METROYANIS TERESA

ADAMS EDWARD

JEFFERSON CHRISTOPHER

STEWART JAMIE

PASQUA JOHN

GIAMANCO JOSEPH

GORDON DELORES

PETERSEN RON

MARTIN FRED

DECEW KEVIN

DECEW KIMBERLY

MERCURIO JANNELLE

VILLA RON

SCHAAF RICHARD

MERCURIO ALLYSON

BAESSLER MICHAEL

COSTANTINO CARL

PENNELL RAYMOND

STEWART III HAROLD

AGOSTINI GARRETT

PROSSER DANIEL



SHAPIRO PETER

GERRY ROBERT

SAGE KATHLEEN

MEDENWALD RON

CHAREST GERARD

SOLLENBERGER CHRISTINE

LENSEN JUSTIN

SCHELLEY MICHAEL

ROSE NOLA

KIDD MARGARET

PURCELL LAURENCE

OROZCO GERARDO

BRADLEY LAURENCE

NUNN DONALD

VASQUEZ EDWARD

HUTCHINSON LEZA

GUSKE BETH ANN

SCHAEFER MICHAEL

WOODEND DARLENE

HALLSTED JIM

BALTIERREZ RAFAEL

HUCK PETER

SABATER CATHY

BROWN JANE

PROSSER BEVERLY

BUCKLEY MARY

CRIDER CLARK

MEHAFFIE CRAIG

HSRT APRIL

ROBISON LEWIS

MILAZZO BARBARA

RASTLE TOM

BUSH MICHAEL

COLLINS CORNELIUS

FOX BRIAN

PRICE MICHELLE

FOX ELIZABETH

ERICKSON CRYSTAL

NIDZIEKO RICK

MOHAN CHAT

HODSON CHRISTOPHER

DANG JOSEPH

MOORE LYNDA

SHRIDER CAROL

DUHAMEL GARY

SPERLING JIM

SPERLING ROBIN



BRAY ROBERT

LYNN KAREN

MORALES ABIGAIL

CANNON JONATHAN

JACOB JOHN

GOLDENBERG MARIA

BAILEY CHRISTINE

MCKENZIE TERRY

VIDOSIC RICHARD

PASSOW STEVEN

CANTRELL JOSHUA

VELASQUEZ YVONNE

MACDONALD HEIDI

CAMARENA ALAN

KRAUSE ROBERT

AKBAROFF ALLISON

TAYLOR JOHN

FABER BRENDA

QUEZADA JASON

ROBINSON COLIN

MAGALLON JOSE

DRAPER LISA

HERRERA ERICK

VALLAIRE DENISE

SCHENK BRIAN

HERRERA JOSEPH

FARINHA BRANDON

HERNANDEZ RUTH

BOSCH JESSICA

SHARP JOE

DENNEY MONICA

JETTE LISA

COBB ELIZABETH

BRADLEY RACHEL

TALIA LINDA

HURBON REBECCA

HURBON DAVE

TRIFFO JACOB

REECE JACQUELINE

POJUNIS GEORGIA

REINHARDT ELIZABETH

MILLER MICHELLE

KENNELL TERESA

LOPEZ VALERIA

CHAIREZ JASON

GARCIA ALEXIS

BODIE BROOKS



SILACK STEPHEN

PRICE CARRIE

BERGERON JENIFER

YOUNG TODD

GREENBERG JODI

ROUTH JULIA

ROUTH MICHAEL

RHAMY MICHAEL

RODRIGUEZ ANTHONY

WINKLER BETH

MAHLOW PAULWAYNE

NGUYEN THONG

CHAMBERLAIN JULIE

ANNIS CHRISTINE

EYRAUD JACOB

PENTZ AARON

CHILDRESS ELIZABETH

MILLER MARY

EVANS CATHERINE

PRATT LAURIE

BENDER CINDY

TRACY WILLIAM

MCMANN JESSICA

KENNEY JEFF

STOTZ TED

WALL JENNIFER

TAYLOR JOSHUA

CHEVARRIA RAFAEL

JOHNSON KAREN

YARWICK TERRY

KLING JESSICA

LEES PAUL

TIEDEMAN ERIK

ANNESSER THERESA

LY JOANNE

KLING ALLEN

UDESHI RAJ

DYKENS BRUCE

DOCHTERMANN JESSICA

LUCERO ANTONINO

BASSO TANNER

RHODES JACOB

ROSAS CHRISTIAN

FLORES MIRTA

MCGAVRAN JENNIFER

MUNGER MIKE

GERST CHRISTOPHER



TAYLOR HEIDI

BRACONI WILLIAM

LOCKWOOD IAN

MARTIN GERALD

SANFILIPPO SAUL

HUNTER ELBA

MC MANN BRUCE

BETHEA MARCUS

ROBBINS DANETTE

ANNESSER ANDREA

COLE TARA

KEPPLER KASSEY

CHIU SAMANTHA

AGUIRRE SAM

FARINA JACQUELYN

COOPER CHRIS

STORCK LARRY

MANEN MIKE

VALLES ELIZABETH

BLAYLOCK WILLIAM

GILES CATHARINE

SHELL STEPHANIE

CERVANTEZ CARRIE

COFFMAN KAREN

KELPIN COCO

RODRIGUEZ RUTH

OXEN JENNIFER

SOUCY RONALD

ANDERSON STEVEN

JOHNSON RAY

JENNINGS SANDRA

DAVIS MIKE

HERNANDEZ ERNIE

BROTHERS JOYCE

HOLLINGSWORTH BRIAN

QUINTANILLA DANIEL

BATTISTUZ BARBARA

DE HAAN KLAAS

DE HAAN JOAN

MERRITT TRISHA

UYEHARA PATRICIA

SEABLOM RONALD

ANDERSEN JENNIFER

GARLAND TARYL

HASS ALFRED

FRENCH ROGER

LAGUNA PATRICIA



KRISTINSDOTTIR SVAVA

KASPER RON

LETELLIER PATSY

ANDREWS GARY

LESTER ROBERT

MAXTON SHARON

CREAMER COY

DYKENS ELIZABETH

HUNTER TRISHA

CRAIG MARK

HANDELMAN JOY

HODGES ANGELIQUE

CHIACCO ANTHONY

SEMAAN MADELEINE

SEMAAN HANNA

TROGUS NATALIE

NAJM NIZAR

NAJEM HANNA

GILBERTSON LAIF

MCRAE STACEY

LEMBESIS JOSHUA

BROWN MIA

GRAJIOLA GLORIA

MOTLEY KATHLEEN

MUNGUIA JUAN

NAVARRO JOE

PROVAN JANICE

ROSENTHAL CRYSTAL

BRUHN PAUL

BISSON NORMAN

WHITE MICHELLE

TAYLOR RENEE

YESSELMAN IRA

ALTAMIRANO MERCEDES

ROY JERALD

FRANCO PHILLIP

DRIGGERS WARREN

ALBRIGHT EDELTRAUD

HOLMAN JO ANNE

HOLMAN JAMES

BANDA DAVID

RAMSEYER ALISE

ESCOBEDO RICHARD

COATES ROBERT

COATES MAIDY

BRAVO TIFFANY

BRAVO PAUL



PAYNE ANDREA

NAME NO

LEMBESIS THERESA

COHN STACY

COHN SETH

BROWN DENNIS

ALVARADO PAUL

FISHER NINA

HARRIS DAVID

WILLIAMS DEIDRE

NEUHOFF LAWRENCE

GUEST TRACI

MADDOX-GOMEZ SAMANTHA

HORNER MICHAEL

KNOLL JEFFREY

KNOLL SHIRLEY

MIKITA PATRICK

CASTELLI JOHN

LEWIS DEBBIE

LEWIS BRIAN

WINK DENNIS

PAGE CHRIATINE

GILBERT KIM

DEHNER LORRAINE

CERVANTEZ DIMAS

IMDIEKE STEVEN

MUNN GARY

LACKEY JACOB

COSTA CHARLENE

FAULKNER DENNIS

CARSON CAROL

HOLMES RYAN

SARE DARREN

SHREVE ACREE

JERVIS LARRY

MESA RUDOLFO

SCHILDHOUSE REX A

ROSENBERG JAMES

CALLAHAN JAN

EDWARDS JEANNE

BEYER CODY

SARE KAREN

BRUGMAN MARK

ROBISON TONY

RODRIGUEZ DORIS

RICHARDSON MELISSA

RICHTER THOMAS



BELT GERALD

WILLIAMS JEFFREY

BUTLER SHAUN

PRESSNALL STEVEN

DUMOLT LISA

GREEN ELMER

GARNICA JOSE

TRAPHAGEN PETER

MAY CHRIS

MARONEY JON

BEMENT PAULA

BECKETT LISA

MORRIS GAVON

RASTLE ROBERTA

SPRECCO CHRISTINE

FILLMORE MELANIE

BUSSARD JOHN

YOAKUM LORRAINE

NICODEMUS KIMBERLY

PAIGE HILARY

SCHAUDER MARK

LAVENANT OSWALDO

COLLIER BRANDON

SPEDALE ALICE

KAPUT JEAN

NYLAND CAROL

COLLIER LINAWATI

SUK TONY

JENKINS THOMAS

MACDONALD MICHAEL

GREENSTEIN LEWIS

EDDY PATRICK

MARER SCOTT

KANE JASON

MORGAN CHARLES

DALFONZO KEVIN

MCELROY RON

MORLEY OONAGH

YURAITIS KENNETH

DANIEL JULIE

HERRINGTON PATRICK

MASON DAVID

ARTES JOSEPH

SIMMONS BRADLEY

WHALEY COLIN

DEHNER BRUCE

MCCORMICK GEORGE



DILLAVOU BILL

HAGERTY MC

COSTANTINO CARL

DYER GARY

FELSINGER RALPH

BERG DONALD

NULTON WILLIAM

GREENSTEIN SUSAN

DYER STANLEY

SHEK ALEX

COSTANTINO MARY

ELLIOTT DEIANN

VILLALOBOS PETER

ARRANT GLENN

FISHER MARK

CONANT RONALD

VASQUEZ SAVANNAH

EAST MATTHEW

MORGAN DIANE

VASQUEZ LESTER

DOIG JEAN

HASTINGS DANIEL

SWANSON KURT

ELLIOTT JOHN

LANIER TOMMY

FREEMAN THOMAS

GULICK GERALD

BERNEBERG STEVEN

VAN ZANDT MICHAEL

SCHAUMANN EMILY

CONWAY JOSEPH

CONWAY SUSAN

MURRAY JAMES

MACISAAC ROSEMARY

TANT BRADFORD

CHILDRESS LOIS

COMEY JUNE

FOSTER DELORES

SUGGETT GINA

CHILDRESS RICHARD

MANLEY MIKE

DEDDO SCOTT

ROBINSON TOM

GALUSHA MARY

KLOEBLE MONICA

POOLE LARSON

ROOK TERRY



PUMPHREY JOHN

BAKER WILLIAM

OPGENORTH GREGG

SANCHEZ RAFAEL

LESTER JUDY

WEBSTER DWIGHT

MARTIN KATHLEEN

HOOLIHAN SR TIMOTHY E

ADAMS BRIAN

OWENS DAVE

WELDON JOHN

HOWES SANDRA

LANZER KENNETH

CRAVEN ALICE

WELDON MYRA

SHIELDS CHRISTINA

SHIELDS TROY

MCCALLUM JOSEPH

DEYOUNG ROBERT

MACOMBER ELIZABETH

PETERNOUSCHEK PETER

GUSTINE EDWARD

ROSCOE GRETCHEN

MACOMBER ROBERT

ANDERSEN REBECCA

MUNOS JOANA

WEISS DEBORAH A

CORNELIUS CLARA

ROBERTSON MARQUETTE

HUSSAK ROY

OOSTRA ROBERT

BEAUCHAMP JEANNE

VIRGILIO BRUCE

SCHELLER JANINE

CHURCHMAN ROBERT

WAHL EVAN

WARD JONATHAN

GRETT CALLIE

SCHRODERWOOLLARDKAREN

ROMEO RONALD ROMEO

FREATHY CHERI

SALLENBACH HOWARD

MAGLARAS GEORGE

LITTLE JIM

ENGSTROM DENNIS

MCKINNEY SHELBY

GREGG PAUL



VILLALOBOS CHRISTINE

LIM STEPHANIE

DEMOS THEODORE

BIRTCH BRANDON

CARMAN PHYLIS

BLOOM DANIELLE

TOWNSEND EDWARD

DAVIS HOWARD

MASTIN THOMAS

WOODS-PETTIES JOAN

VASQUEZ SUSANA

VILLALOBOS TINA

ANDERSON CRAIG

WEILER MICHELLE

DOUGHERTY PAULA

CANTRELL THOMAS

PRATHER MARGARET

PANG ANTHONY

BOSTENERO KEVIN

BOSTWICK JAMES

ALEDIA ROSA

BOSTWICK JEAN

PLATT ANNA

LEVKULICS ROGER

BARROWS DIANA

MENDOZA GEORGE

SMITH KATHRYN

KILKENNY KEVIN

JENSEN MILO

WILLIAMS DIANE

MARROQUIN MARYLYNN

PETERS HAROLD

ROARK VALERIE

HAWK LINDA

CHRIST DIANNE

LAROSE MARCUS

PAPANDREA NICOLE

GUERRANT JONATHAN

LAMPMAN RAYMOND

MICHLIN SHIRA

ENRIQUEZ JORGE

BOYD CAROL

HINES BRAD

STAPLEY DEL

JOLEY CHRISTINE

HOLZ CHRIS

REYNOLDS RITA



VETTI MIKE

CHLOPEK GEREON

VEREDA WALTER

STERK KIM

ADAMS JEFF

FOTIS JR JAMES

LOGEMANN PAMELA

SULLIVAN SCOTT

WOOD JACK

SANDERS JULIE

MIRANDA GERALD

VETTEL JIMMY

AGUIRRECASTILLO ANDRES

WILLOUGHBY ROGER

HERREROS KAREN

SETTINGSGARD MARCIA

SOLLAZZO ELLEN

PATCHETT JANET

MCCALLUM EVELYN

VASSILIADIS ISMENE

GEORGE GARY

GOULD TERI

SETTINGSGARD KENDAL

MESSICK CHRIS

KANCYLARYSTA KATTYA

GEORGE OLIVIA

HENSLE STACY

SPRECCO DANNEL

RODRIGUEZ JOANNE

SCHELLER MICHAEL

SILVER LAWRENCE

YANKASKAS DAVID

WALDER ROBERT

BIRDSONG LINDA

GRANT VANESSA

SEEMAN ROGER

HEGEMEYER CAREI

STEARNS DAVID

HART ERIC

MCLARNEY PATRICK

DELANEY PHILLIP

AUGUST DAWN

SCHWEINBERGER EDWARD

LYNCH MICHAEL

VILLA CYNTHIA

COLLINS HEIDI

TAYLOR CRAIG



KIRKMAN THOMAS

LAZET THOMAS

HERNANDEZ SHADORA

WONG PEARL

MENDOZA GILBERT

RUIZ LUIS

DAHL JUSTIN

REVELES ANNA

CHARGUALAF JOSEPH

PALOMARES ARMANDO

WILLIAMS ALLAN

SNOKE DANA

MUNCY PAMELA

KNAPP TOBY

BRYAN MARK

JONES MICHAEL

COLLIANDER KENT

CALLAWAY ROBIN

GARCIA JESUS

PAOLELLA LUCAS

JUNG CRAIG

HALL VIRGINIA

DIAZ CARMEN

SHAFFER WADE

LYNCH MICHELLE

ROMERO LUCIA

LYNCH VAN

BOCTOR SYLVIA

MCINTOSH DUNCAN

ROMERO ENRIQUE

CONDIE DAVID

CHRISTISON JIM

STRUCK NYRENE

LOECK LAWRENCE

SHAREING LIONA

UITTENBOGAARD ALLEN

PURSGLOVE SHAUN

SPAULDING LISA

LAMKIN MAX

HANS GLORIA

BARNHART CHARLES

HANS GERRY

FRANCOIS HEIDI

DEMASSIMO KATHERINE

SERNIOTTI STEPHEN

FLOWERREE CARMEN

EMMEL JUDAH



PETRA MON

FLOWERREE JOHN

DIAZ CARL

PETERSON JIM

LANE JAMES

MOORE NANCY

BOUNDS PAMELA

SIGLER DOUGLAS

BAUER MARINA

HEGDE SUNDEEP

KNISS NIKKI

LIGHTFOOT MICHAEL

FONTANA GINA

JUAREZ VERONICA

TEVEBAUGH LEONARD

FRIAS LUCIO

GILLER GREG

BOSWORTH SEAN

HARTMAN JERRY

LATIMER JACK

MAYBERRY CHRIS

HARDEN RICHARD

STEENSTRA MARK

DAVALOS JOSE

SORENSON RIC

METROYANIS FRANK

LINARES ROMAN

SORENSON DIANNE

CONWAY PATRICIA

RYDER WILLIAM

OSTERLING MIKE

DAVIS DONALD

MUNSON MIKE

KING KRIS

DUNN STEVE

STANTON JOAN

DUNAGAN CECIL

BERGER EDWARD

COGSWELL STEPHEN

RIVERA CAROLYN

GILFORD SCOTT

DAVIS MICHAEL

EASTMAN SHIRL

MCKEAN LISA

WEIR KIMBERLY

BERRY STEPHEN

GARDNER CANDICE



SANDER CAPRICE

ANDERSON JEFFRY

EASTMAN SHIRLEY

CHARD WILLIAM

ANDREWS JAMES

WILLIAMS MARY

BROWN PAULA

HARWICK TIM

SANFILIPPO BARBARA

MADDEN DANIEL

TAMKIN PAMELA

WURTZ JOSEPH

SWISSHELM RICH

MAKIE MARK

COHAN RICHARD

GARCIA MICHAEL

AKBARI BENAFSHA

KARNETSKY KRIS

RASH TED

NELSON MARION

COSTANTINO HOWARD

WILL DENNIS

NUGENT SEAN

GRAVES GENE

ALCOCER JOSE

RIEKER SCOTT

HOLEMAN LAURIE

YOUNG DOYLE

SMITH CHARLES

HOLEMAN TIMOTHY

LONGSON CLYDE

JONES FLOYD

PAGE TIMOTHY

RUSCH CHRIS

DIGIORGIO RAPHAEL

MITCHELL LESLIE

COHICK MARK

MITCHELL WILLIAM

CONNER MARIANNE

DUNN PATRICIA

TAYLOR ANGELICA

LAMAR JAMES

NORTON FAITH

DIRIENZO RICHARD

BOSWORTH MARY

BOSWORTH LARRY

ZEPEDA MANNY



KUTZLER ELLEN

HAMILTON THEODORE

WARD BILL

CHIARAMONTE MARIA

SHEDDY BARBARA

MCMANN ISAAC

GARNS JASON

THEVENOT PATRICIA

JEFFERY RALPH

GRUETZMACHER JEFF

MCCARTHY TY

GRACE JEFFREY

MILLER JEFF

SCHWABE JANET

MAGILTON JANICE

KRAJEWSKI CATHY

BLOM BRANDON

CAMPBELL INES

FARKAS JUSTIN

COTA CHANCELLOR

COFFMAN PETER

ASHCRAFT THOMAS

SLAVEN KENNETH

VENTI TIMOTHY

MACIAS JOSHUA

CRABTREE STEVE

MALOOF TREVOR

HEIL JACQUELINE

BURNS AMY

RIEHMAN RICK

REES GLEN

HARRIS LUPE

WESTENBERGER DAVID

KANCYLARYSTA RICHARD

ATHAN CHARLES

WILLIAMS RONNIE

HARLAN JOANN

LARSON CATHERINE

JOHNSON DEBORAH

DIMERCURIO MARIE

SANDS SHAWN

BURGAL STEVE

LEE JAMES

STOWERS JENNIFER

MONTOYA DANIEL

DUDDLES PAUL

WINSTON CHRISTINA



PARSANEJAD PAYAM

LOCK MICHAEL

HELLINGS GLEN

SPARTZ DANIELLE

GERAK RONALD

BAUDER JAMES

HILL VERONICA

KLINEFELTER TIMOTHY

GUENTHER JEANNE

LEO DAVID

BUNCH JEANNE

BROWN SANDRA

NOON SANDRA

MOZZINI NELSON

SCHWARZ GINA

REYNOLDS THOMAS

PEARL BEN

YOUNG MICHELLE

GONZALEZ MARIA

KNAPP CYNTHIA

JOHNSON THOMAS

GARCIA DAVID

AQUINO JIN

BLACKER LAUREN

COLER GREG

THORNBURGH MARY

DERIENZO DAMIAN

KAKU RONALD H

WALKER JEANNE

ROBINSON SHARON

DERIENZO SOPHIA

CRAYS SANDY

CAMPBELL LAWRENCE

ASHBAUGH MONICA

HAWK DOUG

HARRIS RUTH

ROBINSON BRIAN

TEMPLE ANNETTE

WHITEHEAD JOSEPH

BERTELSON LARRY

ROBINSON ROSALINDA

TOLNAY GEORGE

SIMON LIGIA

SERRATOS FAUSTO

NORIE ROBIN

GRACE CAROLYN

MCCOWIN JEFF



HARRISON FOREST

MCCOWIN MARY

JOHNSON TERRY

CHUCK SANTIAGO

MARCHETTI BEVERLY

COLLINS LORENA

LEONARD JENNIFER

WIGHT SUSAN

HENSHAW PARMJIT

PARKER ARTHUR

HENSHAW MATTHEW

WATERS KELLY

MADDEN SARAH

RUSHER DONNA

PLUMMER JENNIFER

MCELROY JUDITH

CROWLEY DOROTHY

VAIL KEITH

GREENE NANCY

SCHARF DONALD

WARNER CHARLES

SCHWARTZ MARY

PHILLIPS GREGG

COPLEY BRAEDEN

RUSSO LOUIS

EDWARDS MARK

STINTON MICHAEL

TEEGARDEN NEIL

STINTON LOA JEAN

MERRELL TROY

ZEFFARO GISELE

FROST DREW

PETRI DAVID

FREITAG DONELLE

MURPHY CHERI

TRUST TAMMY

JOHNSON JUDEA

SCHICK DEBBIE

CHESTER ELIZABETH

BROWN JUDITH

OBRIEN KIM

NEVILLE ART

EILERTS JOEL

PICKARD LAUREN

FITZGIBBONS CAROL

DELOZIER JAMES

WESTBROOK SARAH



MARTIN LEAH

SIMPSON CRIS

THORNE MARGARET

GRIMALDO DANIEL

VALENCIA RAQUEL

SVOBODA WYLER

ADAM MATTSON ADAM

DAY ANDREW

RIMAN DAVID

EHRLICH CHRIS

KISSELL CHRISTINA

WELCH STEVE

THING SHERRY

THING MICHAEL

THING EMILEE

ROOT KIMBERLY

VELAZQUEZ MEZA DANIEL

JANZEN JEFF

BENLINE KELLY

HEBERT STEPHANIE

LACROIX MARY

EDWARDS BRAD

MATTSON SHELLY

KABILAFKAS MAGGIE

JARZABEK ROBERT

CAMBEROS RAQUEL

CHAVEZ ELIZABETH

WOMACK SHELLIE

SEGURA AMADEUS

TURBEVILLE K

KRISHEL SHOSHANA

C PADMA

BAKTHISARAN KRISHNAKUMAR

RIZKALLA BAHER

PERCEY KELLY

SMITH LAUREN

BRYANT KIM

OLEARY KEVIN

SHANNON COLIN

PERSINGER JOEL

HSU JEROME

RANKIN JAMES

WEINBERG THOMAS

BUI ANN

CANFIELD AMY

CARIAS KARINA

TWOREK RYAN



NOBLE ROBYN

LEWIS CRAIG

WILLIAMS EVAN

WOODEN APRIL

PURCELL NORBERT

SPARKS ROBERT

BAUTISTA EDGAR

SULLIVAN ALLAN

BAIR CHRISTOPHER

MONTGOMERY MISTI

PETTIT CARLA

SIMMONS CHERYL

WOODIE CAROL

CRONIN DANIEL

CHANG CHIA HENG

MCCANN ELIZABETH

RATIGAN ALANE

BAUM DAVID

DAVIS GARY

KEMPKE CASIE

MASON JOHN

WEBB BRIAN

GOMEZ MORALES DANIEL

GRAHAM BARBARA

SHUSTER WILLIAM

KARIYA MARK

WASKO CHRISTIAN

PERRECONE CHARLES

JONES EVAN

JONES CAROLYN

THOMAS MARK

DIRKSEN LOGAN

SANCHEZ GARY

BOYD JAMES

MOLICK JOE

RODRIGUEZ CABALLEROALEJANDRO

OSLIE LINDA

TAIT BRUCE

MARKUS JEROME

LEE KELLY

BUCKLEY KELLY

CLARK CLAIRE

SCHRYVER BRUCE

GAUSEPOHL DAVID

OSLIE FRED

CARSON RICHARD

SINGH PAMELA



BEAURAIN MATT

DAMELE MARK

CORRIVEAU CHAD

BUCKLEY KIMBERLY

BURTON JENNIFER

GAUTHIER ROBERT

SCHUTTE ALLISON

ROBINSON STEVE

RATCLIFF MICHELLE

ISELIN-BRADLEY BRANDON

SINGER PAUL

POOR DAMON

WILLIAMS JANET

TAYLOR RUSSELL

CURLEY CHARLES

DOTSON LINDA

HURST GARY

GOLDEN MARSHA

SCHMITT DAVE

NEWMAN VICKY

MASSIE LEWIS

DUBINA JANINE

NIEVES RAYMOND

BEYER TROY

MARCHAND THOMAS

TARRANT JAMES

GOLDEN DAVID

GALLEGOS EDGAR

DEHEART JOHN

SCHMITT SHERRI

ARIANNI SIMON

KROSKY MICHAEL

BRAVO TERESA

JOHNSON ERIC

DEMCHAK SCOTT

GARCIA JENNIFER

SMITH PAUL

QUINDO MARILYN

SCHROEDER THEODORE

RYDER CRAIG

GODFREY-PATRICK SARA

WEBER JEFFERY

PADAMA MADISON

VENTER JENNIFER

LAUTZ VIVIENNE

SCHUTT TERESA

LOWE GARY



GILBEAU MELINDA

FALK SUZANNE

BENSON RAYLONDA

LOPEZ REBECCA

EDINGFIELD DEBRA

COLWELL MARTHA

BENN JULIE

CAKICI JULIE

SARRISIN KARLENE

BATEMAN TRACY

DEMCHAK TERESA

KROYER JAMES

PRICE JAMES

WOLCHKO LANAE

FALK SCOTT

SENTER DAN

FAWCETT RON

SHEIN ROBERT

LACKEY BENJAMIN

GROOS JR RICHARD

FALK GABRIEL

ROTHCHILD ERIC

TORPOCO JESUS

JOHNSON BENNADINE

TAYLOR ROGER

SCHMAUTZ JIM

FALK KYLIE

MUENCH GARY

GROOMS KATHLEEN

HERNDON PATRICK

SENTER MELISSA

CRABTREE MARILYN J

FALK GIANNA

EWING RAY

KEAS HENRY

SHAW CARI

DEAVERY THOMAS

PERRYMAN RUTH

MURRAY DARRELL

HILL WILLIAM

HORN ERIC

STEWART JAMIE

A SWAIM JEFFREY

HESTAND JEFFREY

BURGER ALICE

CELAPINO DAWN

SENTER GABRIEL



CABELLO CARLOS

CLEVENGER BENJAMIN

READE ELISSA

CARSON GIL

PRICE STEPHANIE

ROTHCHILD SHUYAN

ROBINETTE PAMELA

FITZPATRICK ALEXANDER

SENTER NOAH

BITAR YVONNE

CHIN SUNG

MUENCH DEBRA

FERKINS BRYAN

CHIARAMONTE JACK

ROSS CHARLES

STEADMAN JOHN

DAHL ERIC

HOBART CATHY

HUNT CHRISTINE

LUNDY DONALD

FENNELL KATHLEEN

LEE LINDA

SENTER JOSHUA

ALLLEN SHEILA

GRAJEDA EDWARD

KESKE FRED

JORDAN JEFFREY

SELL RAYMOND

ROSS VINH

STENE BRADLEY

CHURCHILL BRUCE

HEINEN STEVEN

DEVINE JAMES

FLOWERS MARCIA

ALLEN GARY

HAIZLIP CODY

CUPPLES LURA

CROWELL ROBERT

DEVINE SHARON

JOHNSON DAVID

HAYNES ROBERT

NYAND PATRICIA

THORNTON LORI

STIGALL VERNON

CALVANESE MICHAEL

LAMMI CHRISTOPHER

AYRES LUCINDA



ACKERMAN SARA

HENDERSON TRACY

FEINGOLD LILI

PERRAPATO MARIE

HOULE MARC

BANKS KAREN

BEHRENDT RODRIGUEZPATRICIA

BANKS LAWRENCE

BROWN RICHARD

BALICKI MARY

WERDENBERG JONATHAN

GERAK GLORIA

ACKERMAN CRAIG

HUNTLEY PAUL

REDMOND ROSEMARY

BELLAMY DUETTA

LIGHTFOOT JANE

SMITH SHARON

WHITTET PETER

LACARIA ANDREW

LAKE MATTHEW

HESKETT ANGELIQUE

MARTIN STEVAN

MCELROY MARINA

CORNELL MICHAEL

GUY JULIA

RIMMER MICHAEL

SCOTT STANLEY

CATHER BENJAMIN

PASTORE SCOTT

ROWER JAMES

HAVIN JESS

BOWEN ROGER

TAELMAN MICHAEL

MARTIN JOELLA

DUNCAN GAEA

WONG DOUGLAS

LUDWIG JAMES

MALOTTE SUSAN

MOUSA FADI

MARQUEZ SUSAN

PODDOUBNYI ALEXANDER

FEDERICO ROBERT

SEARS MARLENE

SPERLA MIKE

WANG XIYANG

MACDONALD CINDY



CRINGAN PAUL

KENDALL EUGENE

WILSON KIM

CRINGAN LORA

WALL CATHLEEN

TRUAX BRUCE

BIDOLLI MARIA

MCCOLLUM SUSIE

MUCKLE DEANNA

BRICKELL DOUGLAS

NADLONEK JAMES

HOEFLING TOM

TRUESDELL BILLIE

COOLEY GABRIEL

TOMASZEWICZ TED

GOLD ANNE

LOPEZ EDDIE

TOMASZEWICZ NATALIA

GUNN DOUGLAS

SMALE WILLIAM

LUNDEEN CINDY

STEWART DEBRA

VANSLAGER LESLIE

STAPLEY SHELLEY

MATHEWSON DAVID

BROTHERS WILLIAM

SCHWARTZ DANA

PETERS MICHELLE

GEWERTH BETH

BROTHERS JOYCE J

MATHIAS DAVID

GONZALEZ TERESA

HUISH COREY

GALLEGOS RODOLFO

SUMNER RICK

VETTI SUSAN

LONG MICHAEL

STEWART RICHARD

THIEL DOUG

SJURSEN HOPE

THIELVOLDT TRISHA

DAPLAS MARIBETH

REYNAGA MARIA

CAVNAUGH ROGER

RATLEDGE THOMAS

HUNTER JOHN

KENNEDY SUSAN



GRA LINDA

BLATTNER THOMAS

ADKINS MINDI

RULENZ PATRICIA

BENITEZ LORI

PAYNE GREGORY

ROTH SHERENE

ROTH MATTHEW

ZUGSAY MICHAEL

LAW SARAH

ROTH JADEN

SMITH KIM

SMITH DAN

TARRILLION MICHAEL

HOM ROSE

MERZ KRISTIN

MANCILLA VALDEZ GABRIELA

PRESSNALL LEEANN

NEWMAN SHELLEY

DECUIR MICHAEL

BRASE THOMAS

WALTERS GARY

BOLLIG DANA

COLWELL WILLIAM

ANDERSEN MICHAEL

ROSTVET JAMES

MARTINEZ TOMAS

DYE ED

HERTZIG PHILLIP

MELIUS DEBBIE

SON JANE

MELIUS MIKE

FARRUKH WALID

DANIEL NATHAN

DEL REAL JANE

MAIKISH CHARLES

POLITTE JEANINE

ROSSBACH KRISTINA

HODSON CHRIS

NELSON NICHOLAS

DAVEY GARY

NELSON JENNIFER

CASAS ERIC

SHIRAZI AZADEH

ROSSBACH BENJAMIN

OLSEN ALICE

LOPEZ KAYLYNN



JONES KATHY

BOND CRAIG

DOERRIGE FRED

FARMER ALVIN

DAVIS THOMAS

COLAVIN RICHARD

JONES KATHY

KVAMME KELLY

WILSON KAITLIN

LOGSDON KATHRYN

DOLAN CINDY

DOLAN STEVEN

WINGENBACH MICHAEL

BACALJA THOMAS

BARNES LOURDES

CLARK CLAUDIA

CLARK DENNIS

WANTZ GLENN

BARNES LYNN

DOLASINSKI JOAN

MANCERA ORTEGA JAMIE

COOKSEY JANETTE

GREEN DANNY

HEIDER DANIELLE

BACALJA ANTHONY

RINCON ILONA

CANJURA BLANCA

VAUGHN JJ

OSTREM GABRIELLE

SOKALSKY IRINA

BLAKELY ELIZABETH

ZIMMERMAN GERY

TURKYILMAZ JOHN

HELLAND BARBARA

PAGE RICHARD

ODONNELL CINDY

RICHESON CAROL

VILLA ULYSSES

CHEBOTAREV VIKTORIYA

BIJELIC GREGORY

WITTERS REBECCA

NEELY LEANNE

HINCK PATRICIA

LOMAYESVA GARY

ZREIK ZIYAD

RIVERA ADRIANA
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Subject VOTE NO
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VOTE NO
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If you have any questions or comments please contact Clerk of the Board at (916) 322-5594.
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Comment
Board members: 

I drive a fuel cell electric car, a first-generation Toyota Mirai
and her name is Maxine. I have driven fuel cell electric cars for
more than ten years in Los Angeles and love them: Honda Clarity,
Hyundai Tucson and NEXO, Toyota Mira, gen 1 and gen 2. They're damn
fun to drive and they have served me well. 

As a result, I have seen the rise in the price per kilogram over
the last five years and it concerns me. I am aware of the several
causes of the spike in price at the pump, including the Low-Carbon
Fuel Standard (LCFS) program.  It must be fixed and I implore you
to do so. 

There are enough studies (CARB, UC Davis, etc.) that show that
California light-duty vehicle market needs a mix of drivetrains. I
must admit that I am concerned about California placing all of its
eggs (or cars) in one technology basket. In addition to creating
resiliency in the vehicle market, a strong light-duty hydrogen
fueling network will support cars, pickup trucks and, in the near
future, medium-duty trucks. 

I urge you to support the adoption of the proposed changes to the
LCFS. Anything less sends another lousy market signal to
automakers, infrastructure developers, fuel producers and others;
we've seen enough of that already from the CEC leadership. 

Keith Malone 
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Subject Vote No- We can not afford it

Comment
We can not afford another increase right now. Everyone is nearly
getting by with the high cost of food and electricity. Not to
mention the increase in our car insurance and home owners
insurance. We can not afford for our gas to increase again.
California needs to look out for our citizens not further cripple
them
Financially. 
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Methanol Institute Statement in Support of Resolution to Amend the LCFS Regulations to 
Allow for Low-Carbon Fuels in Marine Applications in Marine Applications to Generate 
LCFS Credits 

My name is Larry Navin. I’m speaking today on behalf of the Methanol Institute (MI). 

Founded in 1989, the Methanol Institute serves as the global trade association for the methanol 
industry and represents the world’s leading methanol producers and distributors, transporters, 
ship owners and operators, and technology companies. 

As a global organization we have expertise in how methanol can be effectively deployed to 
support the energy transition.  MI supports a proposed resolution to amend the LCFS 
regulations to allow for low-carbon fuels in marine applications to generate LCFS credits.   

Methanol is a potential “drop-in” fuel in marine applications that would both reduce carbon 
emissions and improve air quality near ports.  While the technologies are commercially 
available, it is important for California to signal that credits can be generated for methanol as a 
marine fuel under the LCFS to ensure that it can be commercially viable.   

The Methanol Institute prepared a report last year that explained how methanol can help the 
shipping industry navigate the transition towards low carbon and net carbon neutral shipping. 

Additionally, MI has partnered with Finland’s GENA Solutions on the development of a robust 
database of the biomethanol and e-methanol projects pipeline. As of September 2024, the 
database tracks over 180 renewable methanol projects globally.  

Methanol is available at over 120 ports worldwide and shipped globally. 

Deploying methanol as a marine fuel dramatically lowers emissions of sulfur oxides, nitrogen 
oxides, and particulate matter compared to Heavy Fuel Oil or Marine Gas Oil. 

We urge the Board to approve the resolution that would allow for methanol to generate LCFS 
credits as an opt-in fuel in marine applications. 
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Comment
Chair and Members of the California Air Resources Board,

As an early adopter of a fuel cell electric vehicle, it is
imperative to fix California's Low-Carbon Fuel Standard (LCFS). The
LCFS has been one of the strongest carbon markets in the world,
driving significant private investment in achieving the carbon
intensity (CI) reductions in transportation fuels and leading the
way for more than a half dozen other states who are developing
similar programs.

The strength of this market signal was working and lowered hydrogen
prices to the $10-$12/kg range. Station developers were building
stations without public grant funding. However, post-pandemic the
LCFS market has ceased to support fuel cell electric vehicles and
hydrogen station development.

We must immediately fix the LCFS to drive investment to hydrogen
refueling stations which are necessary to achieve California's 2045
carbon neutrality goal. The expansion of infrastructure credits for
zero-emission vehicle charging and hydrogen refueling are
critically important to achieve California's zero emission vehicle
regulations and executive orders.

I urge you to support the adoption of the proposed changes to the
LCFS TODAY!

Respectfully,

Scott Rothdeutsch 
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Comment
Title: Adopt Proposed Changes to the LCFS TODAY!

Chair and Members of the California Air Resources Board,

As an early adopter of a fuel cell electric vehicle, it is
imperative to fix California's Low-Carbon Fuel Standard (LCFS). The
LCFS has been one of the strongest carbon markets in the world,
driving significant private investment in achieving the carbon
intensity (CI) reductions in transportation fuels and leading the
way for more than a half dozen other states who are developing
similar programs.

The strength of this market signal was working and lowered hydrogen
prices to the $10-$12/kg range. Station developers were building
stations without public grant funding. However, post-pandemic the
LCFS market has ceased to support fuel cell electric vehicles and
hydrogen station development.

We must immediately fix the LCFS to drive investment to hydrogen
refueling stations which are necessary to achieve California's 2045
carbon neutrality goal. The expansion of infrastructure credits for
zero-emission vehicle charging and hydrogen refueling are
critically important to achieve California's zero emission vehicle
regulations and executive orders.

I urge you to support the adoption of the proposed changes to the
LCFS TODAY!

Respectfully,
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Rajni Sheth
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Comment
I understand that the board members have six figure salaries and
not understand the hardship 90% of Californians are facing with
current gas prices.  

You are paid by taxpayers, which means you are supposed to do
what's best for us. If current gas pricing is already stressing 90%
of us and our budgets, then why would you ever entertain raising it
more?

If you vote for your amendment, you will be put California into an
economic tailspin and more residents will flock out of California.

Thank you. 
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Subject Oppose

Comment
We are seniors on a fixed income and cannot afford any additional
taxes, fees, etc.  The proposed restrictions on the oil companies
will only result in any costs to them to be passed on to us
consumers.
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SUBMITTED ELECTRONICALLY 

 

November 8, 2024 

 

California Air Resources Board  

P.O. Box 2815  

Sacramento, CA 95812  

 

RE: Fortescue Comments on Proposed 2024 LCFS Amendments 

 

Dear Members of the California Air Resources Board,  

Thank you for the opportunity to provide comments regarding CARB’s Proposed Low Carbon 

Fuel Standard (LCFS) amendments. Fortescue respectfully submits the following comments 

and proposed amendments, which are intended to facilitate the adoption of green hydrogen at 

scale in the state of California. Our comments are focused on the following areas: Hydrogen 

Book and Claim – Allowing for Power Related to Balance of Plant Operations, Tier I Hydrogen 

Calculator Process – Retroactive Crediting, and Hydrogen Refueling Infrastructure (HRI) 

Crediting for Heavy Duty and Light Duty Hydrogen Refueling Stations.  

Established in Western Australia in 2003, Fortescue is the technology, energy and metals group 

accelerating the commercial decarbonization of industry, rapidly, profitably and globally. In 

2020 Fortescue Future Industries was set up to move beyond fossil fuels by developing green 

electrons, green hydrogen and green technology at scale. In 2023 Fortescue Metals Group and 

Fortescue Future Industries moved to one brand, “Fortescue” to represent being a unified global 

metals and green energy company. By 2030, we have committed to have our Australian iron 

ore operations running on green energy by achieving our goal of Real Zero terrestrial emissions 

(Scope 1 and 2). Separately, we have a net zero Scope 3 emissions target by 2040, addressing 

emissions across our entire value chain.  

Our Energy business is building a global portfolio of renewable green hydrogen and green 

ammonia projects and developing green technology solutions that show significant potential 

for decarbonisation and economic growth. We are investing in green electricity to directly 

support the green hydrogen supply chain, setting us up for our role as a world supplier of green 

energy alternatives. Our initial focus is on four green hydrogen projects across the United 

States, Australia, Norway and Brazil. 

Earlier this summer, Fortescue officially launched its first U.S. green hydrogen production 

facility, Arizona Hydrogen, with soil turn ceremony in Buckeye, Arizona. Arizona Hydrogen 

is strategically positioned to significantly contribute to the decarbonization of the heavy-duty 
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on-road transportation sector. Arizona Hydrogen will be a vital player for reducing emissions 

in the mobility sector. As California ramps up its push to phase out combustion engine trucks 

on its roads over the next decade, Arizona Hydrogen is set to become a key player in the 

hydrogen-powered shift to green transportation in the region. 

To further enable the LCFS eligibility of green hydrogen as a feedstock in transportation fuels, 

Fortescue recommends the following three amendments to the LCFS staff draft. 

Hydrogen Book and Claim – Allowing for Power Related to Balance of Plant Operations 

Regulation: 95488.8(i)(1): Book-and-Claim (B&C) Accounting for Low-Carbon Intensity (CI) 

Electricity Supplied as a Transportation Fuel, Direct Air Capture projects, or Used to Produce 

Hydrogen as a transportation fuel. Reporting entities may use indirect accounting mechanisms 

for low-CI electricity supplied as a transportation fuel, for hydrogen production and 

processing for hydrogen used as a transportation fuel, or for direct air capture projects, 

provided the conditions set forth below are met. 

Concern: The current proposed regulations do not allow B&C for power related to the balance 

of plant (BOP) operations. We understand from CARB that B&C may be allowed for BOP on 

a case-by-case basis. By allowing B&C to expand to BOP, this could act as an incentive for 

early market hydrogen production enabling a lower CI calculation.  By not allowing B&C for 

BOP could increase CI by more than 60gCo2/MJ, leading to more than 40 percent decrease in 

LCFS credits received thereby leading to higher prices and slow adoption. 

Recommendation: Fortescue respectfully advocates for allowing B&C for BOP operations in 

electrolytic hydrogen production, as this is crucial for accelerating green hydrogen adoption in 

California by enabling producers to further green a larger portion of their power usage, 

resulting in lower carbon intensities and higher LCFS credit values. 

Tier 1 Hydrogen Calculator Process – Retroactive Crediting 

Regulation: 95488.9.(b) Temporary Fuel Pathways 

Concern: CARB has proposed a new Tier 1 Calculator for hydrogen, however, applicants need 

to provide three months of production data to apply for the new pathway. As a result, applicants 

can only apply for a Tier 1 pathway three months after production begins.  

We understand that due to the length of the approval process, which may be estimated between 

4-12 months, CARB has proposed a new temporary pathway for electrolytic hydrogen that

meets a CI of 55gCO2e/MJ (6.6kg CO2/kg H2). Although applicants can use temporary

pathway, while awaiting CARB approval of official pathway, our concern is that the CI

identified is high for the temporary pathway and therefore applicants could lose the opportunity

to claim LCFS credits when using the high CI from the temporary pathway versus if they were

able to use their lower CI pathway from the start of production.

Recommendation:   Fortescue appreciates CARB's creation of the temporary pathway to 

alleviate wait times and proposes that CARB provide retroactive credits for any 

underestimation of LCFS credits resulting from using the temporary CI, should the CI from the 
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temporary pathway be higher than the CI approved after the full application process. This 

approach would ensure fairness and encourage early hydrogen adoption while maintaining the 

integrity of the final CI determination process. 

HRI Crediting for Heavy Duty and Light and Medium Duty Hydrogen Refueling Stations 

Regulation: 95486.4.(a)(2)(F)  

Concern: The calculation of HRI credits for light and medium duty (LMD) stations is set at 

100 percent of station capacity for public stations, thus the volume of HRI credits is guaranteed 

for public LMD stations regardless of the volume of fuel dispensed. In contrast, heavy duty 

(HD) stations reach the HRI capacity at 3,000 kg/d, calculated as 50 percent the capacity of the 

station for public stations. Therefore, it is possible for a HD station to not generate HD HRI 

credits if it regularly dispenses more than half of its capacity. 

Recommendation:  Fortescue advocates for setting HRI capacity to 100 percent of station 

capacity for HD stations, mirroring the approach for LMD stations. This change would derisk 

heavy-duty refueling station development, help build the ecosystem and prevent excessive 

oversizing of stations to reach the maximum HRI credit threshold. To help accelerate and 

encourage the adoption of Class 8 trucks, heavy-duty stations require the same incentives as 

light-duty stations to ensure the continued construction and operation of the heavy-duty 

hydrogen refueling infrastructure ecosystem, thereby providing a strong signal to the market, 

and impacting the emerging industry's need for reliable fuel supply. 

Fortescue appreciates the opportunity to provide input into this rulemaking and supports 

California’s continued efforts to decarbonize inclusive of the use of green hydrogen. We 

appreciate CARB’s consideration of our proposed amendments, and we look forward to 

continuing to work with CARB this effort moves forward. 

Sincerely, 

Andy Vesey 

President & CEO 

Fortescue North America 
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Chair Randolph, Members of the Board and CARB staff; 

My name is Pete Montgomery and I am testifying today on behalf of Kern Energy, 
California’s last remaining small refinery producing CARB gasoline and diesel. 

Kern Energy is an independent, family-owned and operated transportation fuel 
producer located in the Southern San Joaquin Valley that has proudly fueled 
California for 90 years. Kern is the only refiner between the major refining 
complexes in the Bay Area and Los Angeles producing both gasoline and diesel 
according to California’s strict standards. At a capacity of 26,000 barrels per day, 
Kern Energy serves as a critical fuel supplier, reliably supplying the needs of the 
agricultural breadbasket and major transportation corridors of the state. While 
California’s regulatory landscape has created one of the most challenging 
operating environments in the world for a small refiner, Kern has thrived while 
many others have failed. CEC’s own data illustrates the demise of 80% of 
California’s small refineries in the last 30 years.  

As a renewable fuel pioneer, Kern Energy embraced the challenge presented by 
California’s Low Carbon Fuel Standard (LCFS) and the federal Renewable Fuel 
Standard, becoming just the second refinery in the U.S. to produce renewable 
diesel by co-processing bio-feed and the first small refiner in California to blend 
biodiesel. Kern Energy has produced more than 58 million gallons of renewable 
diesel since 2009 and blended more than 74 million gallons of biodiesel in the last 
12 years.  

Kern has been an active participant in the LCFS since its inception and has seen 
how powerful a tool it has been to drive down the carbon intensity of California’s 
transportation fuels.  We have worked closely with CARB staff and leadership over 
the years to help provide an understanding of the challenges of operating a small 
refinery in California and the uniqueness of a facility like Kern relative to the large 
refineries of the SF Bay Area and LA.   

I am here today to  emphasize those challenges and the impending precipice 
where continuing to reliably provide transportation fuels to our neighbors, local 
businesses and communities is jeopardized.  Kern is a privately held company but 
you can see from recent public comments from leadership of major refiners that 
the industry, particularly in California, is experiencing a prolonged period of 
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negative margins.  Layering on the significant additional costs that Kern will incur 
with these amendments, combined with the certain additional costs from the Cap 
& Trade amendments, will be very difficult to bear for a small, CA only, refiner like 
Kern.  Even as our state evolves electrification and zero-emission alternatives , we 
cannot ignore the established reality that Californians, particularly in the Central 
Valley, will be relying on conventional transportation fuels for decades. 
Continuing to drive out small refineries that provide those fuels will only increase 
costs for consumers and increase the burden on those who can afford it least. 

I implore you to consider, when voting today or when implementing the LCFS, the 
impacts on a small California business that has for 90 years provided reliable 
transportation fuels, including renewable fuels, to California.  As the Governor, 
Legislature and CEC have recently put increasing emphasis on retail gasoline 
prices, now is not the time to jeopardize the continued operation of current, local, 
fuel providers.   

Thank you. 
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Comment
Dear board members,

The expansion of infrastructure credits for zero-emission vehicle
charging and hydrogen refueling are critically important to achieve
California's zero emission vehicle regulations and executive
orders.
Californians deserve alternative fuel options to gasoline and
electric powered vehicles. Hydrogen production allows us to create
electricity to power our vehicles while we are driving instead of
the proliferation of charging stations, currently hindering our
ability to access hydrogen pumps.Hydrogen is a cleaner, more
efficient and potentially less expensive fuel alternative.
I urge the adoption of proposed low carbon fuel standard
amendments.

-Anthony Christlieb
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Comment
Chair and Members of the California Air Resources Board,

As an early adopter of a fuel cell electric vehicle, it is
imperative to fix California's Low-Carbon Fuel Standard (LCFS). The
LCFS has been one of the strongest carbon markets in the world,
driving significant private investment in achieving the carbon
intensity (CI) reductions in transportation fuels and leading the
way for more than a half dozen other states who are developing
similar programs.

The strength of this market signal was working and lowered hydrogen
prices to the $10-$12/kg range. Station developers were building
stations without public grant funding. However, post-pandemic the
LCFS market has ceased to support fuel cell electric vehicles and
hydrogen station development.

We must immediately fix the LCFS to drive investment to hydrogen
refueling stations which are necessary to achieve California's 2045
carbon neutrality goal. The expansion of infrastructure credits for
zero-emission vehicle charging and hydrogen refueling are
critically important to achieve California's zero emission vehicle
regulations and executive orders.

I urge you to support the adoption of the proposed changes to the
LCFS TODAY!

Respectfully,
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Verbal Comments at LCFS Board Hearing 11-8-2024 

My name is Dr. James Duffy, former LCFS branch chief. 

I am urging the Board to vote No on these amendments and direct staff to start over 
next year with a proposal that addresses Board Member and environmental community 
concerns about biofuels and includes a robust discussion of strategies for reducing 
program costs for lower-income consumers of gasoline. 

If, however, you intend to approve these amendments, I ask you to make one key 
change as part of a post-approval 15-day Notice, and then come back with further 
amendments as soon as possible. 

For those volumes of renewable diesel exceeding the twenty percent threshold, I ask 
you to assign the fossil diesel carbon intensity instead of the benchmark CI.  This simple 
change, which is sufficiently related to the proposed amendments, will put some real 
teeth into that provision.   

As I said to the Board over a year ago, CARB’s own land use change modeling shows 
that the diversion of food crops to produce biofuels results in tropical deforestation and 
less food consumption by the most food insecure populations.  And this reduced food 
consumption is part of the emission reductions being counted by the program.  The fact 
that California is making the choice to mitigate the climate problem by reducing 
the amount of food consumed by the poorest people in the world very much 
troubled me as a CARB employee and continues to keep me awake at night today. 

It is long-past time for California to stop contributing to tropical deforestation and world 
hunger and say no to further increases of crop-based and lipid biofuels. 

Thank you for considering my comments. 
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After carefully studying the proposed amendments to the low carbon fuel standard, I urge the board to 

reject the proposed amendments on the basis that they will discourage investment in clean fuel 

technologies and increase fuel prices for some of California’s most vulnerable communities.  

This recommendation is based on many factors. Some of which include: 

• Accelerating the carbon intensity reduction target to 22% by 2025 is too steep a ramp-up in such

a short period of time.

• Putting a 20% cap on credits for biomass-based diesel from feedstocks would encourage some to

return to using petroleum-based diesel, thus increasing carbon emissions from that fuel source.

• Excluding hydrogen produced from fossil fuels from credit eligibility will make hydrogen harder

and more expensive to use and will disincentive investment in this area.

Undoubtedly, the biggest reason I urge the board to reject these amendments is the disproportionate 

financial hardship they will cause many of California’s most economically disadvantaged residents.  

I recognize that CARB staff is putting forward what they believe is in California’s best interests, but these 

amendments will cause severe financial stress for many.   

According to CARBS' own estimates, the price of a gallon of gasoline is projected to rise by a minimum of 

47 cents a gallon, and the price of diesel is projected to rise even more. 

These price increases will have a direct impact on Californians' daily lives. It will cost them more to drive 

to work, and it will raise the prices they pay for everyday goods and services, as businesses will surely 

pass down their increased operating costs to the end consumer. 

I urge the Board to reject the proposed amendments. 
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Comment
Good afternoon.
Please reconsider an increase in the gas tax in California.  The
additional tax rests on the argument that it disproportionately
affects low- and middle-income residents who rely heavily on
personal vehicles. California already has some of the highest gas
prices in the nation, and a higher gas tax would place an
additional burden on individuals struggling with the high cost of
living. Small businesses, which often rely on transportation, would
also face increased operating costs, potentially leading to higher
consumer prices and reduced economic growth. Although some may
argue that the revenue would improve infrastructure, but there are
alternative funding options, such as redirecting budget surpluses
or reassessing spending priorities, which wouldn't directly harm
working families. Rather than making life in California even more
expensive, the state should explore fairer, less regressive
solutions to infrastructure funding that consider the financial
strain on everyday Californians.
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investments deepen the hole we have dug for ourselves, lengthening
the time we pollute our sky with  greenhouse gasses. Instead, let's
get the fast charging infrastructure in place and incentivize
truckers to move to electric vehicles. 
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	Business Name: Phillips 66 Company
	Plant No: A0016
	Name or Description: Scrubber (Typical of two)
	Abatement No: NEW
	Make Model and Rated Capacity: TBD
	Abatement Device Code See table: 46 and 44
	Date of Initial Operation: 
	S: STU
	S_2: 
	S_3: 
	S_4: 
	S_5: 
	S_6: 
	A: TO
	A_2: 
	A_3: 
	A_4: 
	A_5: 
	Typical gas stream temperature at inlet: 155
	Weight Percent Reduction at typical operationParticulate: 
	Basis Codes See TableParticulate: 
	Weight Percent Reduction at typical operationOrganics: 
	Basis Codes See TableOrganics: 
	Weight Percent Reduction at typical operationNitrogen Oxides as NO2: 
	Basis Codes See TableNitrogen Oxides as NO2: 
	Weight Percent Reduction at typical operationSulfur Dioxide: 99+
	Basis Codes See TableSulfur Dioxide: 4
	Weight Percent Reduction at typical operationCarbon Monoxide: 
	Basis Codes See TableCarbon Monoxide: 
	Weight Percent Reduction at typical operationOther: 
	Basis Codes See TableOther: 
	Weight Percent Reduction at typical operationOther_2: 
	Basis Codes See TableOther_2: 
	14: Off
	S_7: 
	A_6: 
	A_7: 
	A_8: 
	P: STU
	P_2: 
	Date3_af_date: 5/1/2021
	Plant Name: Phillips 66 Company Rodeo Facility
	Source Description: Sulfur Treatment Unit
	Source No S: New
	Emission Point No P: New (Typical of two stacks)
	YES OR: On
	NO: Off
	alone  OR: On
	on roof: Off
	What is the height of the stack outlet above ground level: 120
	feet  OR: 
	What is the inside diameter of the stack outlet: 18
	inches OR: 
	feet  OR_2: 
	horizontal OR: Off
	vertical: On
	open or hinged rain flap OR: On
	rain capped deflects exhaust downward or horizontally: Off
	What is the exhaust flowrate during normal operation: 3000
	cfm cubic feetmin  OR: 
	What is the typical temperature of the exhaust gas: 155
	degrees Fahrenheit  OR: 
	YES go to 2 OR: Off
	NO go to 3: Off
	YES OR_2: Off
	NO_2: Off
	YES OR_3: Off
	NO_3: Off
	If NO source not inside building provide a description of the source dimensions  indicate location on plot plan 1: 
	If NO source not inside building provide a description of the source dimensions  indicate location on plot plan 2: 
	SIC No: 2869
	Make Model and Rated Capacity of Equipment: New
	fill_7: Alfa Laval, or equivalent
	fill_9: 7999
	fill_8: 509, 351
	Total throughput last 12 mos: thou gallons
	Maximum operating rate: 
	Typical  of total throughput  DecFeb: 
	MarMay: 25
	JunAug: 25
	SepNov: 25
	Typical operating times: 25
	hrsday: 24
	daysweek: 7
	For batch or cyclic processes: 52
	minutescycle: 
	Wet gas flowrate: 
	at: 
	Approximate water vapor content: 
	Text1: 
	fill_49: 
	Check Box2: Off
	fill_47: 
	fill_45: 
	fill_43: 
	Emission Factors lbUsage Unit 2Row2: 
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	Signature: Wilma Dreessen
	Date: 5/1/2021


